WD 20051073214 PCT/ US2005/ 001659 NOVEL | NHI Bl TORS OF CHYMASE FI ELD OF THE

| NVENTI ON The present invention relates to certain novel conpounds, nethods
for preparing 5 conpounds, conpositions, internedi ates and derivatives

t hereof and net hods for treating |nflammt ory and serine protease nediated
di sorders. N ®PEBdcul arly, the conpounds of the presBRT/USHIEMSEBn are
serine protease inhibitors useful for treating inflanmatory and serine

prot ease nedi NOMELINSBITORS OR CHBMASBROUND OF THE | NVENTI ON Seri ne prot eases
represent a broad class of proteolytic enzynes that are involved in

physi ol ogi cal processes such as bl ood coagul ati on, conpl enent activation,

phagocyt osi s Wnﬁged cell tissue. Human chymase
(EC. 3.4.21.39) is g k}?é%@ﬁt%\i%% lje%téme%gﬁélh%owﬁgﬂ)&}%%' rﬂeﬂhbgsefoﬁgr"eh%gs

prot ease (MNV= 30 k l'ocal 1'zed mai nly T n mast secretor

Chymase i sbt heogpeunds, msaoxmmtmd@teﬁamderwms thecﬂmén%gte”@é@;foa&a@tir@n of
extracel | ul ar lrﬁr%['r&a)forgﬁﬁé §érﬂfe GteSRVREGatel dRBRIRL, AMSre ahkﬂlaﬁ@gﬁé)i FRsuRad bf
(except in the rat actl ation of matrix roteas S I nes.
Endogenous| y, thedhigsns @versthn@g@ﬁ%rtr@@rﬁya&%@hlal&f@uwuléor tmmwﬂamma%s@w and

al-protei nasese,%% p%tfegé’élﬂw@dléﬁ% d¥ofsdrse pat ho-physi ol ogi cal roles of chtlnase
have yet to be term ned, chymase has been inplicated in mcrovascul ar

| eakage, neutrophil accumul at i on, the stimulation of nucus secretion, and
t he nodul gi OBA@kgn@@{ngmsTHéqN\mq-ﬁoN chymase-sel ective inhibitor may be
i ndicated in mast cell-nedi at ed di seases such as asthma, pul nonary

i nfl ammati on, and chronl Cc obstructive pul nonary di seases (COPD). 25 Because

chynmase can pl ay asem%eeprbféats&sereg@@eﬂst@tur@éu Qéss&ﬂrp@bté’(ﬂyt%réﬂ\z}’rﬁéélmbﬁére\fmblved

angiotensin ||, otentl use s an apti hypertensive
Creatent T or It HHSEAAR RAFISSPRSAS LD RRSUUSHPR: FORPIEmaN: achiation, pragocyiosis

(alt her f)scl eL ogn?imm/teemn&)ged asll mhd_a HEmaabﬂyme (BECrB4.21 eg)hs(a gDEossdatédml I
nol ecul e | I DITOrs .o e.alre era

ent e 368 s ehbRr GBS %1% Sasins SEordask W RERIBR) iR bai manly RRRT fol,
Lett., 1995, Secrétd AiBexl - A3 Otase D@z dund did f |
t(raeati ng bone c\a&;gtl@gra gt ﬁmg:%@atqg l| r ]O“.eﬁlgca&g }l'mnﬁollu Eg ;ﬁ;nluc |n
acid deri vatl %%raﬂ%t@gotf) éﬁacgi”z%r By gfé %g?@@@l@aéfﬂl@ ﬁ?'g?{?h%@% e(?}';ase

i nhi bi tors of (exbeptfivtheuat), and@cRadibn 6f7Bati4 pREFRHsES 880 OROKINEL Fndo@ertd0df, HOB O
Accordi ngly, @hﬁfsquregggfe%lb#gfmegggmg TRy RS04 A LPoRiddcde, Phosphon ¢

acid and phos ase 1nhibitors, in
particul aBQ i nhi bi Atbhaugbfthe precise patho-physiological roles of chymase have yet to be

determined, chymase has been implicated in microvascular leakage, neutrophil
accumuiation, the stimulation of mucus secretion, and the modulation of cytokihes. A
potent, chymase-selective inhibitor may be indicated in mast cell-mediated diseases such
as asthma, pulmonary inflammation, and chronic obstructive pulmonary diseases (COPD).

25  Because chymase can play a role in the generation of cardiac and vascular wall
angiotensin I, an inhibitor may have potential use as an antihypertensive treatment for
vascular wall injury and inflammation (atherosclerosis/restenosis), as well as-cardiac’
hypertrophy. Thus, small molecule inhibitors of chymase are likely to represent useful
therapeutic agents.

30 US Patent 5,508,273 to Beers, et al. and Bioorganic & Med. Chem. Lett, 1995, 5
(16), 1801-1806 describe phosphonic acid compounds useful in treating bone wasting
diseases. In particular, 1-napthylmethylphosphonic acid derivatives have been described
as osteoclastic acid phosphatase inhibitors of the formula:



chymase, useful for treating inflammtory and serine protease nedi ated
disorders. It is 5 another object of the invention to provide a process for
preparing pRaspgfse40r phosphinic acid conpounds, conpegtiukRoseoisse

i nternedi ates and derivatives thereof. It is a further object of the
invention to provide methods for treating inflammtory and serine protease
medi ated disorders. 10 SUMVARY OF TAE /?ViNTICN The present invention is
directed to a conpound of Formula (I

@n nNZ-R AIll W R 113
Formula (1) 15 wherein R is selected from¥Yhe group consisting of hydrogen
and Cl.4alkyl; Ois selected fromthe gpau ting of aryl, heteroaryl,
benzo fused heterocyclyl, cyclopropyl whe -and one of R2 or R3is
phenyl, and benzo fused cycl oal kyl , ~207nd% X is optionally substituted
with R and R3; R2 is one to two substltuent Hependent |y sel ected from
the group consisting of Cl.6al kyl, C2.6al kenwW# C2. 6al kynyl, met hoxy,

C2_6al koxy, Cl.6alkylthio, -OCF3, -NH2, -NH(Cl- 6)al kyl, -N(Cl.6)dialkyl,
aryl, heteroaryl, aryloxy, heteroaryl oxy, hal ogen, hydroxy, 25 and nitro;

furthermore, R2 i sagpkdiefalit nyaﬁmewmerprmnﬁnuawt:bat@pmairdyIph@srphbaaaadfaused
cont al ni 1tuen

het | yl d,. wh

L A R T TG NES
gr oupI Eonsi st cgnask, dseiDiG A@at| r(QTaﬁPaMmﬁGﬂ]/ddS%@mﬁ ﬂﬁfe%@me@ihiéﬂadléqrdiers It is

Cl1. 5al koxy

-N(C, . 6) di 2 k9n<§heragbiﬁ0¥ ofife Qy%r}ipg?{o prgy@fe 8)p§?ceﬁ% Oélp ngll-%@}os\éh l%areorposphmlc

hydr oxy, and atitl compaunds, atnerositionsaingerotediates ahd dedaitines Beredal kigla fortheCabjgct

al koxy contain dtﬂ g@gﬂﬁ‘h't& H%”\',f ecrﬁétao&oﬁet%fﬁé) %Ihé) f?ilalo¥y §r%)§etr nb #Fﬁgsfs\g‘nﬁg\j %idz

substituent in ently"se group conS|s

aryl, heteroadgbrdesne to t hree hal ogens and hydroxy, mhereln R11 and R12are
i ndependently hydrogen; Cl.6 al kyl optionally substituted w th hydroxy,
aryl, -C(=0) Cl4al koxy, or -NRL6R18; or aryl; R75 and R18 are substituents

i ndependeh@ | y SEMMAREQFTHINVEENTI®@NuUp consi sting of hydrogen, C,_6 alkyl,
and aryl, and said R15 and Rle are 10 optionally taken together with the

atons to which the¥ are attached to forma
he present invention is directed to a compound of Formula (1)

Formula (I)
15  wherein

R' is selected from the group consisting of hydrogen and Cy4alkyl;

®is selected from the group consisting of aryl, heteroaryl, benzo fused heterocyclyl,
cyclopropyl when n is 0 and one of R? or R® is phenyl, and benzo fused cycloalkyl
20 and ring A is optlonally substituted with R? and R

R? is one to two substituents independently selected from the group consisting of C,.salkyl,
Czsalkenyl, Czsalkynyl, methoxy, Casalkoxy, Cy.salkylthio, -OCFs, -NHz, -NH(C;.
s)alkyl, -N(C,.¢)dialkyl, aryl, heteroaryl, aryloxy, heteroaryloxy, halogen, hydroxy,

25 and nitro; furthermore, R? is opticnally 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
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ring of five to seven nenbers; R3 is one to three substituents independently
sel ected fromthe group consisting of Cl. 6alkyl, C2-6al kenyl, C2.6al kynyl,

Cl. 6al koxy, l,thio, -OCF3, -0OCH2(C2. 15 6)alk -

SN 1 2l PR )Gl iyl 20 07, RQ - 62%1’??’5%%’%'7”
-(NC(=0)) 2NH2, -C( O)Cl 4al koxy Cﬂ =O NR17Rle, - I\P d{cl oal kyl
-C(=0) N( C1. 6al kyl )syeﬂll@hmwkoxm@z@mmyﬁ ea@(vkﬂwmudz HG1- gk DY roiSfiadic). Cy
- 0(=0) Cl1- 6al kyl , ag% &ﬁ{u9§g19xy,h@@r@ﬁ@{yyharogéﬁgn@r&v%ﬁa Agoy! . - CO2H,

oxy, '

urei do, hal ogen, cyano, .” aryl, teroaryl
het eroaryl oxy, and aryl oxy; wherein any of t Cl, 6a

h regoin I .or
Cl. 6al koxy cont ai nPRfy Wher amyiifetopraosg CRﬁa'kﬁPégbiﬁq'f% PP‘?'“&Qb%‘%FTWR%O i

one to three subst e H@rﬁpﬁohdﬂg%gl@ﬁﬂﬂéﬂhﬂh 5 elissmtueet mamﬁuém s@leetéd fRANGE St | ng
of -NR 21R22, -NH(c

cl oal k al | oal k
-N(CL. 6al kyl ) Oy, agzjl"’rlp ca%%%magf g H‘yzd?ra@et)e%aﬁgogﬁ ‘OYf(z‘%‘i@’mﬁﬁ 'hydfoxy’
OC(=0) NR25R26, - (( wﬁ)r@&rﬁﬁbk@m“ ar@mdepdadefyQydroger GidaikbbstioRa, suB3Aute®19,
R20, R21, R22, R23, Rﬁ F%E_ é bstlrtHEn $6 | nde pendent|y sel ected
from the group con&ftd Yq{ﬁxyof"yhy ‘5§ eKEXY: 8" A a?{éﬁ aryl, wherein C1$
alkyl is optionally subat5iahtlFéﬂar‘e/isbbstln}arhtsongepeadqﬂtly sel@bte@from) t6e g#tmbkoxy,
NH2, NH(CLl. eal kyl),: or . 6)di al kyl ; 9 R0, R21
and R22, R23 and R24, aﬁoﬂgﬁé%g éﬂﬁgﬁﬁ na‘%‘é ﬂ%ﬁ%%gﬁyfﬁm?gﬁ'g% ?Q)Og'gt REt with
the atons100 whi ch t heyomioealyttbleastiegether Withrtne atomisnig woich fheyeare attached émform a

menbers; 35 Cy is a het substituted with a substituent
sel ect ed fromthe groupr% Cﬁ)flg%st} 858’?99%‘1“ S\éal kyl, C,.6al kyl C(=0) CL1. 6al kyl

- Cl. 6al kyl C(=0) C1- 6al koxy, Cl. 6alkylC(=0Oaryl, -C(=0(C,.®6)alkyl,

- (=0 (Cl_6) aMRixxane te@(re:@la]sy'dupmsMaeuydenﬂgasq}eqtecgfrmtmau@(‘t’@B&tmg of Cy.

PCT/ US2005/ 001659 er n 1 rtion of
any aryl -contai ni nf siﬁ% 6? thy] e &gl@@@l dé)géﬂ&‘xyoné @Bb QﬁH\ﬁF’Oh one to

three sub3®ituent s«s)alkﬁuép'éﬂrﬁenh"ﬁ%sﬂlkebt E!‘éﬁfs)ddﬁm h "!ﬁ(e@?ﬁ)cohl@stl ng of

and - -N(C, . e)d| al ky ereln eter IS optlo y Subst i t ut ed
with aryl, one to tq{F@WWﬁyP'@@éW a@(ﬂ‘iﬁN(C@@' S&GECIQ%“YL' hildsOBYCE uS$tPNent s;

and heterocycl yl i ongL o) ki O-A=EhN Y R2%a gi,n the
Cl. 6al kenyl and Clﬁall@l}by @( gﬁ%@tlt{c&e?}t@s% wRBG(zl(re)opt ?ongdﬁm?g substit ut ed
with aryl or -C(=0% ﬁ@%ﬂro%br -&eH s Hieifloriiogary W"&Yr é“tfond'éﬁ@?\(ﬁﬁt |y

hydrogen; 2€1. 6 al Kyéte@Riy, qﬁ@éﬂoywwpsgmdyp@@wth hydroxy aryl,
-C(=0) C, . 4al koxy, NH2, NH(Cl 6al kyl ), or -N(CL.6)dial kyl; or aryl' and

R27and R28 are opti onal | y taken 3
wherein any ot the foregoing C,.ealkyl or C,.salkoxy containing substntuents of of R

are optionally substituted with one to three substituents independently selected
from the group consisting of -NR*'R%, -NH(cycloalkyl), -N(Ci.calkyl)(cycloalkyl), -

25 NHCy, -N(Ci.calkyl)Cy, aryl, heteroaryl, hydroxy, halogen, -C(=O)NRZ®R¥ -

 OC(=0)NR®RZ, -C(=0)C.4alkoxy, and -C(=0)Cy;
wherein said R", R', R'®, R®, R*', R%, R® R*, R*, R® are substituents
independently selected from the group consisting of hydrogen, Cy.¢ alkyl,
and aryl, wherein C,.5 aikyl is optionally. substituted with hydroxy, arvi, -

30 C(=0)C;.4alkoxy, NH,, NH(Cy.¢alkyl), or -N(C1.¢)dialkyl; and R'"and R'®, R'®
and R® R? and RZ 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;

35  Cyis a heterocyclyl optionally substituted with a substituent selected from the group
COhSiSting of C1.salkyl, C1.sa_lkle(=O)C1.5aIkyl, "C1.ﬁalky|C(=O)C1.ealkoxy, C. _
salkylC(=O)aryl, -C(=0)(C,.g)alkyl, -C(=0)(C.c)alkoxy, -C(=Q)aryl, -SO.aryl, aryl,

3



together with the atons to which they are attached to forma ring of five to
seven nenbers; 15 wherein the aryl, heteroaryl, and cycloal kyl substituents
of R3 are OQ,TOizg 4y Substituted with one to three subsgdtunismoissy

i ndependently selected from R14; wherein R14 is independently hydr ogen,

Cl. 6al kyl , C1. 6al kox 0 C1, NH2 C. . 6)al kyl,
“N(C, . 6)dl al kyl, a?%%lfoaf&ﬁt%‘?@&f%%/cyc%{f 85?1}‘ %%ﬂr oh Ay y"‘ry‘ﬁéﬁé
?:IydgoT{, or nizro swetdu@mwom@{now?sgﬁmgmwgpﬁﬂeﬁahﬂeylsubmuen:st Y

al koxy-contai nin e 0 isS uted on a
terninal carbon at' Bgﬁq%r'a?‘fﬁltg %B@f’?@ H?groé’fj&?sé b ge“aﬁﬂgu@sﬁgk Xaryl ,
het eroaryl , one toC{akethidahadapen, aydmosy, Nﬂkmwkyl)vwaedeNmB}kﬁalmwmo are
25 ndependentl y Nyl gei Gl oL RPLLSRBLL X RURT b et VDR
aryl C1 k%?('a K I—€ 58 kylbg, or % 's% FER and
R29and R3Dar e opt i aroakitythrekem substijedriis mndheterachicylas optonally apirodlhse!ﬂheyalar e
attached to formaCrlng of five to seven nenbers; nis 0 or 1; 30 WsOorS;
Xi s hydrogen or CL Bal kyl; 35 Y is independently selected fromthe group

consi sting of C1.6al kyl substituted with -CSO2NH2 or hydr oxy; SO3H, CO2H,
het eroaryl, -OC( @ri‘dHﬂ";eramd“ueR()mﬁ)}(émﬂsmd O ekydg dubsidguenishefiR>¥iré sptiobaly, A and Z

ust. Doty be bi oyl e, 0445 SO R90G 132 EPCTLHSAU0S00ARS8 S | <

sel ected fromthe consi gen; opt’i ona
substituted with myldmgeni\ﬂ}l(ecalkysguatlohyﬂy subN(tated @jjttlihpdirky, ,ary], Géqﬁ)ﬁxmlkmy Ny, |

CL. Dal kyl car bony'm@ﬁyﬁ&%o?@{& )fcé%fi‘{bB{'é(%Péﬁde %n@ﬁbs'gyég loRAMLES ©-

(C1. 6) al kyl am nocarb nocar e tot

hal ogens, or hydrdngeth@rwdthahgratm]@ttomh&h|ﬂyey53rgatb@1hﬁ@lLnf@cm\mrtnl offivestalsryen

Cl. 6al koxy, Cl1_6al ljﬁé(rlnbé}ho’ C2.6 al kenyl, -NH2, -NH(C1-6)alkyl,

-N(C1.6)di al kyl, aryl, heteroaryl, aryloxy, heteroaryl oxy, halogen, hydroxy,
or nitro;15alternativel¥ when, R6 is Cl.Bal koxy, R6 and R6 are taken
together with the ‘heseis thegarymhgtesanh @pd sydoai &é:tﬁé@e'ﬂté of Br ateprorlifenber ed

nonocyclic ring; pi@vded V\Tith%he Bothfee ﬂb%ﬁeﬁ@ﬁﬂe&%d@@y‘@é‘ec’%&b%ﬂ Ruted with
di (Cl. 6) al kyl am no-carbonyl 10 when ring systemA is , 4-di fl uoro-phenyl, n

is 1l R6is OH and Z-R4 is 55chl oro- benzot hi oRhen 3-yl; and pI’OVI ded that
R5 is other than C, 6aIWre'%5b§§i’IdGP%WeWWWd@e %‘a’fiwlb @a@@ﬁ&l@ﬁ?h‘a%en

ring systemAis 3,4- dldJabIWH(hroptTWLNH(m baik, -NEB,. g)@ai@ﬁaryaﬁ&ero%n%ryréxy
5-chl or o- benzot hi ophen s, sel éed fromthe group consisting of
Cl.8al kyl, Cl.6al koxy, '@E’: %%{Y]R’S’m;'?fa'c’g?fé YPrgR \pf Nitro;

and any one of the foregoing Cy.salkyl- or C;.salkoxy-containing substituents of R' is
optionally substituted on a terminal carbon atom with a substituent selected from -NR*R¥,
aryl, heteroaryl, one to three halogen atoms, or hydroxy; wherein R?® and R® are

25  independently hydrogen; Cy.¢ alkyl optionally substituted with hydroxy, aryl, -C(=0)C,.
«alkoxy, NHz, NH(Cy.calky!), or -N(Cy.c)dialkyl: or aryl; 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;

nisQorf;

30
WisOorS;

-X is hydrogen or Cy.;alkyl;

35 Y isindependently selected from the group consisting of Cy.salkyl substituted with
-0S0:NH; or hydroxy; SOgH, CO2H, heteroaryl, -OC(=0)NH,, and P(=0)OR°R®
provided that when Y is COzH, A and Z must both be bicyblic ring systems;



15 aryl, and hydroxy; wherein Cl_8al kyl, Cl.6al koxy, and C2.Bal kenyl are
optionally substituted with a substituent selected fromthe group

consi sting ﬁaﬂ/(ﬁlﬁ %oxy, ~aryl, heterocyclyl, heteroaryper/d§Hesnoisse
NH( C1- 6) al Ry} ™ ¥YR{. 6) di al kyl , C1_  6al kyl car bonyl oxy, C.
. 6al kyl carbonylt hi o, C, -6al koxycar bonyl oxy, (C ; al kyl am nocar bonyl ,
3\;1 ( 01?;2) al k;gl ﬁ%;s{ﬁféﬁg?%%the&ﬁ%’%%“‘i‘ﬁ‘?@ﬁﬁ%&?ég};ﬁ;ﬁfaﬁagzﬂé c:;"_'%éﬁlygz{ﬁ’sﬁfﬁpdﬂ ; tand
en i's - Ba - ) ) k)diatyD A13-@iocdlary2 3d ne to
four additional haibaoz'eﬁﬂgt S%kyg Exkznat ygﬁ to .t ?l gluhal ogywréli :ilthb gr?e
optional |y chi or i neKeX¥aRRIVOEY. eyl ?ﬂquwgh'ﬂ’a@ég@ﬁy Elo s 'EP@’ 'cHOﬁ@'ona! ly
substi tuteg wth a s ““‘f“gifm’“w'gtag‘“:dggg%f*?@“‘“g;""’?gﬁﬁfgﬂfﬁﬁﬁ“%w' Y
consi stingdof C1. esftyiutediithgGeRlsyly CrogB0wy: LrdiXihio: eae LGNV s NP Gt kY1
hal gen. . hyaloxy, and Ll Lt oty e R eten o (1 con Trhar e mooacyel Le. of
pol ycyclic ring ’syglpeé'ﬁfi‘qg’glp’e@ﬂwf'? @l"ﬁﬁﬁ’éy’ %(?né’r%sg%e g%ﬁ@ ?%teshﬁgwg"r? 3]%,6%'“3 fo
hell;e{ _o?r%/l . b_etnﬁoRﬁuisEgmdy@tr@amyledi ;dr:‘prm)a Slzﬂsmzmbéneslermbnociwdib daQ;k%/I ,. optionally
substituted wi - s.ppe to thr selec : rou
consi sting of CI. GBIWOK@?C} h@ta S ;P?e‘gé n%%@%‘éﬁ!@)ﬁg& a’ﬁ?’]‘l‘ﬁ?%ﬂa{"ﬁ{ﬁ%é&&ﬁ P
ary: (01.060)2% kyl , awkér ﬁiﬂ;ﬁ)swnkeﬁg/&ﬁ-dhhb@gﬁmnyll;n351,ﬂeiscpi{yandzzﬁi® NRBIIDR?Z,
aryl, - , 0XO, , rei ol (0X
ar)é optionally sub§€”%f’ﬁ°§§8%3f%ﬁ%9 ﬁlﬂ@%ﬁi@ tlg ;'ﬁ ?tﬁ:%retpgfg“ﬁ%w ’suﬁgtg%ﬁgégﬁﬁﬁ? d
one to three hal ogstkymadiesy/thio wherdingaysteandl isad. ¢diflaod-prenydr oisry IR° & @Hs, Bnd\D

2005/ 073214 PCT/ 1 Jg: I ( > kanal ly substituted with a
substituent i ndepe%ﬁﬂ??%ﬂiog gecr?gg%foﬁg%b%e rouE consi sting of Cl.6al kyl,

Cl. 6al koxy, CR’is saleriedyiom e grauplepnsisiing, of Craaikyl, - Ria DXy, E)ealkeiml, heteroaryl,
-N(CL. 6) dyal kyl , a , r ; | , I it e

hal ogen a’ltI@(')ms, hydé%{/&{}ﬁ&%ﬁhﬂﬂ%&{@ﬁ%bﬁ@éi%&ggi@f}f?%M,@%E@%@d&gﬁﬁylﬁe4 are
substituents i ndepehstitadyvitiad absientselgated iemghe fpue GRBSIETE R Cosalidrar diyen,
Cl_6 al kyl, and ar \emye' I NHS -NPRE]. I wiebahikiutegd w th hydroxy,
aryl, -C(=0CL, al k%%}ﬁm 2", héN‘ﬁ?J?; h N’§§| kyl ?1,6%3@' N((%JQGI) d?la‘}cﬁ | ; and R31
with R32, and R33 wikvicaresnyiare Cmplkyeriperythipg ke sh kY PRION ¢ Kot he atoms to

whi ch they are attagRagmin8cdrasip,adifa, Ralkglamiddaftion, bhe SEMAR HRFRRRTmsand
phar rraceuééjcal |y ac.ce%t?labl e salts égqer eof. 11]u he inpvention is

|l ustrative of
a pharmacelti cal cOMOSTPYoRNLUEN RSP ﬁga%yl.ﬁﬁgr%e@xjﬂq %‘PP?{]}V&’E@M@%W@ .
carrier and any ofoide f6@rHaaRIOGS halegaT Atb@d sakrowmet omdto ttkbe halbget staik are of the

Invention is a phag%%aelwtc!h%%lne %ﬁcriTBr?es otsleggn ng[Hee hé’nge”R e)l(tlorrll'l a?engpti%];al}ym%orme;
wherein the heteroaryl and aryl substituents of R® are optionally substituted with a
25 substituent independently selected from the group consisting of Cy.salkyl,
Ci.salkoxy, C..s alkenyl, Cqgalkylthio, -NHé, -NH(C4.g)alkyl, -N(C.¢)dialkyl, aryl,
heteroaryl, aryloxy, heteroaryloxy, halogen, hydroxy, and nitro;

Z is a seven to fifteen membered monocyclic or polycyclic ring system selected from the
30 group consisting aryl, heteroaryl, benzo fused heterocyclyl, or benzo fused
cycloalkyl, optionally substituted with R*;

R’is one to three substituents selected from the group consisting of Cy.ealkyl, Ci. |
salkenyl, C;.salkoxy, C1.galky[thio, aryl(Cqg)alkyl, aryl(C..s)alkenyl, halogen, -

35 C(=0)Cy, -C(=O)NR*'R®, aryl, -CO.H, oxo, and cyano; wherein Cy.salkyl, Cy.
salkenyl and C;.galkoxy are optionally substituted with ~NR¥R*, aryl, heteroary},
cycloatkyl, one to three halogen atoms, or hydroxy; and aryl and heteroaryl are
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conpounds descri bed above and a pharnmaceutically acceptable carrier.
Illustrating the invention is a process for making a pharnmaceuti cal

conmposi tion conprising mxing any of the conpounds described above and a
phar maceut i C4Y r@"”ﬁ?&%‘pt abl e carrier. The present inventi 8RT{US24F8H6H; r ect ed
to methods for producing the instant 20 conpounds and pharmaceuti cal
conposi tions and nmﬂ:h@@fr@mlly sntbtehtlmﬂwithTmanstitasairimdeipleumTttly(salei:tedﬁrumtthegroup

directed to net hod t ti a nmedi at ed
di sorder. In partlcinlsg{mg %f g BQFEJth Ealekggsﬂt C’?wé']”ﬁls pr(”q R‘E‘??ect ed to
treating or aneli ojalkylneN@: @)mels@rwrehetaltoedll dars:bmdénetemﬂrwoas,onbd@ thien -
limted to, all err%kt?)qr nhat %I }iydr%r %? F]m.bnl tis, asthma, chronic obstructive

pul nonary di seases onc m)naréC nphysema, acute lung injury,
psoriasis,5arthritis, rv@tmemaaldcﬁ?' |Fﬁ f, Y and %ﬁﬁabshtuwtsendmegdwy selected

hyper car di a_nyocardi al 4nf Riecirb @ bordidordblobs CIATMIE oS SOELRLRM i

myocardi al infarction, car feri'd er05| sar ol
vascul ar stenosis or repdiveallysubstiwedwith bekewi awbdc«raﬂ)ﬁwﬁsgmlh&h NGy y,

angi opl asty, vascul ar staﬁglzsoro“g/a)%%“{x%?d ﬂ"%\‘;fhsi’}s? ﬁl,gl 0 34cér9r09§ér§duy

kidney fibrosis (e.g., cl at onmer ul one
fibrosis, post surgi caltakginiegetoer Wltﬁﬂhﬁﬁioﬁﬁ to Wﬁ‘é‘?ﬁ}’caf%@ﬂ@*@gT%fo"Rélf@ld)f

scars, r heaimat oi d ar t R btd Sevdihd penphi gi od, and at her oscl erosi s.
Additionally, these co ‘)gunggv can @ Sused for modul ati ng wound heal i ng and

renodel i ng (eamy Phac@ﬁQﬁL&@ath@?Rt@%wiﬁ tagfeqfel | as i nmune nodul ation. 35
BRI EF DESCRI PTI ON OF THE DRAW NGS.Fi gure 1 shows t he percent change in
specific |ung reS| edigtee ofdhg )nvemt@mlma%armﬁéetﬁ@?' compRpitieermMArisiiieh

admi ni st er ed %@éﬁé& dceégﬁé@é SR CHIRAY @the QorPBLAER ddsBritkd@b¥ée. An
2005/ 073214 P us200 / spont aneous Ascari s suum antigen-i nduced

nodel of &t hW‘ﬁStiaHO%ﬁféBﬁ'W@@tfond‘ﬁaQhﬂmﬁce“tﬁékqoﬂwosﬁpﬁmage ?ymartyﬁé Mhange
in the cunul agdnygupas Beehebd Aase aheqtﬂhémshcbm.dam&@fé@b@%‘érneélom%t(dﬁﬁ‘g 4@0)

froma baseline value (BSL) neasured at 24 hours post.-dosing. of fund

17 via aer osol"V¢HRAISA PERELRIPT Wekigo p Hh%fH@C%GﬁkG& Giionnemprs: géﬁ'ﬁ'ﬁg 4RY Plgen
i nduced nodel th@fcomgbm de@crﬂiéa%bo@m Sichrin@cautiédllyetsptasis tarflgsi ng chal | enge

Speci 116 1ang resi CIaEeer Behjorss 850 B Rdhetiade RO 13 Naah”

adm ni st ep@d ydrdpouhas araddmaamatmbal@ampmeaddmdwamemlthereofa 10 spont aneous
Ascari s suum anti g i nduc

period. Figure 4 sh wf?ﬁ?@?@rﬁ%ﬁﬁa ' meE?{Zﬁrg'fr}% Oa'f‘?'\t')@g%fé’%g@lﬁ‘8|°f 86'5@0'5‘8% red
to increase SRirine4Bil8aseRiedi@) disbrikr.anlpasiellan thevabthed 6BBE preveaisveatiorals 24
Qgggfi gozmgqoirﬁc?e&gﬂ trfa%omgco(g dlmehOI’thll'\]/g éﬁ ct?yrmaase%%jrgatef c%lgc‘%'erosmc s,tbrb?ngtqfr)nrﬁteg neous
to, allergic rhinitis, viral rhinitis, asthma, chronic obstructive pulmonary diseases, bronchitis,
25 pulmonary emphysema, acute lung injury, psoriasis, arthritis, reperfusion inj'ury, 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), puimonary fibrosis, kidney fibrosis (e.g., associated with glomerulonephritis), liver
30 fibrosis, post surgical adhesion formation, systemic sclerosis, keloid scars, rheumatoid
arthritis, bullous pemphigiod, and atherosclerosis. Additionally, these compounds can be
used for modulating wound healing and remodeling (e.g., cardiac hypertrophy) as well as
immune modulation.

35 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
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15 nodel of asthma in sheep conpared to a 24 hour post-dosing challenge with
carbachol (Post Antigen). DETAI LED DESCRI PTI ON OF THE | NVENTI ON 20

Pr eferred of the present invention include clp&p@# Formul a
(1) wherein: ‘},g(bs@ﬁﬁﬁi R TXA zW RR3 (I) R is selected p@?ﬁoﬁ% gr oup
consi sting of hydrogen and C,.aal kyl. 25 More preferably, i s hydrogen.
Preferred enb@NiABRPUS Acarin sutyp é@téﬁﬂ indugethinogel of AsNTaN éQﬁ?BcﬂYﬁ'iﬂ" %KOLFor mul a
(1) wherein: Q8. sel ect ed fromthe group consisti ng of aryl, heteroaryl,
benzo fused heteroc cly and benzo fused cycl oal k |onaII substltuted

with R2 and R39us& Pwﬁ&%aygeﬂtﬁgcw@@%cmagh@ P%"cf req BringreRsegt

consi sting of 4dwet g6 fromPebasiind tigd em; %Qﬁyédj }i(tl 24 Mur@pb@t-doﬁﬁ@&ieram y
when Ais a bicyclic r| ng st\;st em of the WO 2005/ 073214

PCT/ uszooé'? 004 @BRPUNR,IL via gerogps inbalapgn %’é‘?féu'ﬂw‘? ﬁBO'&Ia“%Pé'FﬂSSW’So?U“%ﬁ'HG%P a2 is

optional l'y Sulhﬁﬁdeﬂlﬂﬁicﬁél WiidsthrfRin sABsh ddheparell QN 24 IR pst-doBink @Rallchye with
substituted with Prefera Iy a2 is an aromatic ring. '5 Preferably, ring

systemA is s@”&cp@dpp?t&rﬂ 'BY- group consisting of naphthyl, benzothiazolyl,
benzot hi Ophensfburecawhnwb my;barcarﬁ e!qangemi sp’é,clflc mlghygstammqsnhwom bmam/ior

tetralinyl, and b$n ol e e henyl ,

pyri di n- g yl, 8‘3}1 “[5@ %m'#gﬁr@ﬂ Vﬁ‘ qrgl agjau}ﬁt '8"8?1'8“@%%?%‘3& ﬁ@ntg of the
present |Twen§poafaanabw&tc@nﬁsuzbm entigjehdnducegmsye toe asthia irssttbep@iverdsn 8 heura2 ring
will be aromatic. Mire preferably, ring system10 Ais selected fromthe
group consi stR51§%f napht hyl, benzothiazolyl, and benzot hi ophenyl, when n
is equal to zEgae mdwéthexrﬁe@@mtm@lcmmmanvph.enmbholmsé Lﬁanraityolmcraaué SRL

pyri di n- 3-yl e ua e%iq pr esent
invention i nc%({]%g:rbc %gﬁﬁ‘aas%%sf& aﬁ‘dﬁ @SEE %f%'\?[ﬁeéc?%t °%r%p&318§ mq go]reone
Pref erred enb@anpamtd7ofa cbrblsaqmnmstwbn imthe Isp ordaneons |As dgriscoavpicanti gen-intiudeolr rrul a
(1) 15 model of asthma in sheep compared to a 24 hour post-dosing challenge‘with carbachol

(Post Antigen).

DETAILED DESCRIPTION OF THE INVENTION

20 Preferred embodiments of the present invention include compounds of Formula (1)

l?’ X Y
N
w
2
" R 0)

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

wherein:’

25 More preferably, R' is hydrogen.
_Préferred embodiments of the present invention include compounds of Formula (1)
wherein:

®is selected from the group consisting of aryl, heteroaryl, benzo fused heterocyclyi
and benzo fused cycloalkyl optionally substituted with R®and R®.
30 Preferably, ring‘system' 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:



wherein R2 is one to three substituents independently selected fromthe
group consisting of Cl.6alkyl, methoxy, C2-6alkoxy, -NH2, NH(CL.salkyl),
-N(C1. 6) di heteroaryl, hal ogen, hydroxy, a rein
Clsal kyl glﬁyég éﬂaf 2éoxy are opti onal |y substituted wit hr%ﬁgéﬁg@{ol‘)%gnt

sel ected from NR" R12, aryl, heteroaryl, one to t hree hal ogens, and ‘
hydr oxy. 20 More- preferabl y, RR is a sub,s’tl i ndependently sel ected from
the group consisting of Cl-,alkyl, rﬁ?t—h‘m@y 4al koxy, hydroxy, hal ogen,
and -NH2. Most preferably, R2 is G4a| kyl‘"'h or -NH2. Preferred
enbodi nents of the present invention include cd%pounds of Formula (1)’

wherei n R3 i syHeRsn th@ d' tpbmensgumdi ataﬁesrupmomaﬂdepmﬂEkeH\}vm B&laad treda¥poetiontidie

group consi st C2. sal kenyl , C1. 6al koxy,
- OCH2( C2. 6) al%ﬁ&&ﬂ(ﬂy S%ﬁgt“? 6a| kyl), -N(CL 6)dialkyl, - NHC( =0 Oy,
-N(C, . bal kyl ) ( O)Dwerabﬁj(aé@)éh arémlak@myg -C(=O) NR17R18, - C(=0 NHcycl oal kyl ,

SN D W ] BB P Ao 0.

aI kyl and al mwotmammmeinmaaopyerémmstnbﬁr{yt, emquinoimybatsydronaited, isdeiosh i t uent s
CeDeTae L Yoy AL iR R b e
het eroaryl, hatidgery| whem n@)ethRMp Jltﬁob@ﬂmémﬂe presem@(em‘ormivamm@ and
SO0 SIS Bl B B AR LR ONR, bRIOR mgotBan,
substitutteéd Wi istselontedﬁromtthe gup ghegisting ehnaphthyd dpezaitiazaly), as@lb@oz@hlomhmm R14.
8 WD 2005/ 073214 , 93% 4608 el 8 1B Shehd, |d|n|§3 Il 8 idin3-HINHRR n
substituents I'n epen y sel ect 5 omthe gro ons St 0 5al kyl ,
C, . 6al koxy, JstuLgaR@mne- NHC( =0) Oy, C( =O) NRL7RL8, - (=0 NHcycl oal kyl ,

- C(=0 N(CL. 6al kyl )cyelenah itbooiahaiefs pradth #ihion Rk Rombbuiat Felriexy. ar e

optionally substit on a term nal atomwth one to three fluorine
5 atons, - NHE)whewgiayis espaltiEee. 4al kyl ) Cy; and wherein aryl and cycl oal kyl

are optiqgal |y SwagbirbdimbodthbRts 8f BB %kﬁ%ehtﬂﬁ%lhﬁ&di%@lhhé’c&ﬁb&ﬁh@@f Féramabs-
Even nore preferably, R3 is one to two substituents independently selected

from trifl udtsmit Ryls oneto Wiga@ibstitapts idapenpeatvsalqctas feiam et douensistingplee

fluorine at oy akyNHR r  Ruigker @bl
NHO( =0 Oy OBy a&;}NI Seth?xg?bgaﬂ@kﬂtww NHI&), L081), ng@ JEU@SEI a?g:t Metmﬂryn *R%ldgén

bl ed with
substituent WXy &gd PF@WWPW@'“QQ‘G@I'EV'@BHQ-? Sac”f‘?’féj aff oRtipnal |qg9§tututed With
Cl4al kyl C( =OgsGBstifiithkydlectedGtortaNRYIRE, ah), Ghtededrinoone to @ireéablbgér@( &6 WOY(bxy

het or oar 8P, and hMOg: BEERYY-F 1 e Uratapy OoPahaE ik sear R TS5 P BFPUBY ¢ he.
d . 4al kyl C( =@pasisting of C(a@)yamelthoxg,rtcbmlﬁ@@ahydroxy%@lbgeroaﬁdi FMH15 substituted
consi sting . of 1R RE1eret: Fa S BuaRn GO T oxy, NG, NA 1. 64l kyl ).
and - N(C1. 4) di al kyrefersettlembodiments of the present invention include compounds of Formula (I)
wherein R® is one to three substituents independently selected from the group consisting of
25 Ciealkyl, Cosalkenyl, Cigalkoxy, -OCHz(Cog)alkenyl, NHy, -NH(Ci.salkyl), -N(C.. ‘
g)dialkyl, -NHC(=0)Cy, -N(CisalkyhC(=0)Cy, -C(=0)Cs.salkoxy, -C(=0)NR''R'®, -
C(=O)NHcycloalkyl, -C(=0)N(C.salkylcycloalkyl, -C(=O)NHCy, -C(=0)N(Ccalkyl)Cy,
-C(=0)Cy, -OC(=O)NR™R?, halogen, hydroxy, nitro, cyano, aryl, and aryloxy; wherein
alkyl and alkoxy are optionally substituted with one to three substituents independently
30 selected from the group consisting of —~NR*'R*, -NHcycloalkyl, -N(Cs.salkyl)cycloalkyl,
-NHCy, -N(Cisalkyl)Cy, aryl, heteroaryl, halogen, -C(=0)NR®R?*, -OC(=0O)NR¥*R?,
-C{=0)(C;4)alkoxy, and —C(=0)Cy; wherein alkenyl is optionally substituted on a terminal
carbon with aryl and -C(=0)NRZR?: and wherein aryl and cycloalkyl are optionally
substituted with one to three substituents independently selected from R',



wherein heterocyclyl is optionally substituted wwth aryl, one to three
hal ogen atons, or,one o0x0 substituents. Most preferably, R3 is

trifluoro to two fluorine atons, chloro, methex)sz00dbo1es
trifl uoroﬁ&%@i&%gg NH2; furthernore, when A is naphthyl add n is equal to

zero, R3 is (4-

| ene- 2- car bonyl ) - FMCRJ'@rpéﬁifu‘fﬁéléma%lépb%%W}eeﬁp%?e%'ﬁﬂ?ﬁ?é‘ﬂ@wg splegied figmpther r ed
enbodi nent s ogerLtj gorgrsg,%agftc%gn( nig, %dxpCLWeRaQorm}w@@cpf (ﬂgom@g(el )

wherein Xi s hydrogen or re pref.erabl

Preferred enb&ét yCleatiofneC( p@ﬁﬁ@m@a'ﬁyﬁ%’m‘aﬂ%h f Udé”@@ﬁ‘[vao“ﬂ??g%'”@fkyk%}dnul a

(1) wherein ah(kdx§ a?@ﬁﬁi%ﬁﬁ!@%ﬂbétﬁuté@bﬁ@tté?ﬁwfdl edFbaEn BOAURIICEORSio3tred dudtne
Cl. 3al kyl', SQ3H t eroar R6; wher ej

alkyl is Substiemet-Nizii-tHCY %Ublééw‘*?'ﬁ)é')ﬁyf ag WB%@W’?'@S&}CV%@E’I BWpOQI'BF@‘VSti ng

of - OSAZNH2 aemshm@awwad\/&ﬁ;ﬁnwp%méra@lsmec%dw@m Rdependent |y SGBH or
P(=0 OR5R6. 30 Mbst preferabl ef er'red .enbodi H?nts of

the present invent5éA ”“‘H%P[%I%’a%brﬁ)d%ﬂ’&%t%d‘fvz’%weag('i epepfieithiishieggd from

sel ected fr 0miﬂmﬁorﬁétﬁﬂPCF@ﬂk%k)SéptlBgalQfsubstdutég@nh ofd to3atdeyiuooms Atoma) Ny,
substituted with &@ H Cl. 6)al kyl', -N(C1.6)dial kyl, Cl.6alkylcarbonyl oxy,
Cl. 6al koxy- cHHERYI9x9" N&k9e8al kyl car bonyl t hi o, (CL. 6) al kyl ami nocar bonyl ,

di (CL. 6) aloky! am neprerrdapNyhan s MIME(LO) o:yhh@fecwsl efersbly pperagio cang; and ar yl
optionally sub tltuted thio,

. 6al kyl
Fiant, wiiitBora i Tedby it A iy el oo
14 1 4 14 1 r 1
Cl1. 6al koiy, yC %a’?? 9 WO 20 }?{]’E}OI? ( 4)0Pg|_/ §f2 05/ Oy:()16 ayare tr’slk%j;] tg t her
with the at orrg(a@ LPxyng gaé :?zé%ﬁ%’da'ig g?rﬂ?rg n@?}%eﬁ%cg?lg W %Wo%@cl ic

(rj i ?%1 g; ovi dleemdtthaaryﬂmmm afttheC;. Jah@m(ﬁ))gqta,l E)yiO)awbsahdtsmmlylvs ¢ptionally I _

i ami st.em i r enyl...n is
1 R a7 Shegemn ot e sbrli Y G ah st for B B R
R5 i s other tdidn 4FﬂH¥I 6& L Aikbxys bddegent, byCemwNHh, NEH(Cs.cliky)| st N{Byd)dialkylpanshen ri ng
systemA is

5-chl oro- benz%qehigl ];cg'lﬁtaé ocyg,lme%eagti%?@ ép@%tﬁ %tre E&itb?ry@%}eé@@g %Qoe%f’! nfart%rﬂ1s 8n%r oup

consi sti ng ofcoxoysdbstgeants.C, 3al kyl optionally substitut ed with'

(o8 kot o moc s it a8l 2 GALTRMEARN Yo Bt AlnE IHRRRER, o

or hydroxd ; tamrmgthoxyabrt MH:nélmhﬂemyﬁ, WiesnA Rﬁlapbthm'ﬂﬁsiaﬂ iR esyal treeraf iRd4ar e

menber ed-rondbyerPare PRE2 2L REh L AgHaLp- aRor Ariol RERRGR L @

substituted w t h ﬁTQf@fegP@BR@‘mﬁﬁﬁS@bﬁ‘ﬁrﬂﬁ%ﬁwt inygndian incluglg cepepidifs & grmula (1)

3, 4-di f 1 uor o- phesy kis ﬂydrégé‘nor@sélﬁylm and Z-R4 i s 5-chl oro-benzot hi ophen-
More preferably, X is hydrogen.

25 Preferred embediments of the present invention include compounds of Formula (1)
wherein Y is independently selected frobm a group consisting of Cq.aalkyl, SOsH, CO;H,
heteroaryl, -OC(=0)NH;, and P(=0)OR®R®; wherein alkyl is substituted with a substituent
selected from the group consisting of —OSO,NH; and hydroxy.

More preferably, Y is independently SOzH or P(=Q)OR°R°.

30 Most preferably, Y is P(=O)OR®R®.

Preferred embodiments of the present invention include compounds of Formutla (1)
wherein R® is selected from the group consisting of hydrogen; C.salkyl optionally
substituted with NH,, -NH(C.¢)alkyl, -N(C,.g)dialkyl, Cy.satkylcarbonyloxy, Ci.calkoxy-

. carbonyloxy, C.salkylcarbonylthio, (Cy.)alkylaminocarbonyl, di(C1.5)alkylamino-cérbonyl,

35  one to three halogens, or hydroxy; and ary! optionally substituted with Cy.salky!, Cysalkoxy,
C1.5alkylthi6, C.. alkenyl, -NH,, -NH(C,g)alkyl, -N(C.¢)dialkyl, aryl, heteroaryl, aryloxy,
heteroaryloxy, halogen, hydroxy, or nitro; alternatively, when R® is Cy_galkoxy, R® and R®

9



15 3-yl; and provided that R5 is other than Cl. 3al kyl substituted with
Cl. 6al kyl carbonyl thi o when ring systemA is 3,4-difluoro-phenyl, nis 1, R6

is CH3, and, Z-R4 i - chl or o- benzot hi ophen- 3-yl. Most o¥1652 1S
hydr ogen o?wézgigfok%ﬂ?opti onal ly substituted with Cl1- Gaﬁﬁ%&?{gtnlyﬁfoxy,

Cl. 6al koxycar bonyl oxy, G . 6al kyl carbonyl t hio, (Cl. | kyl am_no- car bonyl, 20
or di (C, . ) al ®glaenieeihes st @HH‘%@W&'F%&FW& 9‘?“&%&9 ?é'@?@é?'i@gxy, R5
and R6 are tajkgrodyeigainger With the atoms to which they are attached to form
a 6-nenbered nonocyclic,ring; provided ths 5.1, other than Cl-3al kyl
Substituted vPOHOSH @7@*, R i othay thahi @@gﬁﬁtﬁ?ﬁ’ﬁ}‘%ﬁ‘@'w dif -wga‘ﬁgviag'a%%a%om wheh

3, 4|— di fl gor 0- rmrgesijd giemh.ﬂl id §,4-Biflu8@-fbr%nﬂ‘|?] isain € Z>®|4, érlid BREhd mmotmarmd edthiopidren--
3-yl; an rovided that RS is;other t . 3al k. ubstit yt with,

(, . 6al kyl car b%M‘j/P'E%PfBVkﬂﬁ%ﬁ‘akE‘S Pioﬁgef%@f’é‘ta(gﬁéw isﬁbg',y%@%t“’&ﬂ Eb@%yﬁﬁ@ﬁw'{?"%ww 1,
R6 is CH3, anghoyReni A 53, ghlobe-frengion i 10Ph&CHS3apd Z-FPrie Geashiceotbemdotiibpment s
of the present invention include conpounds of Fornmula (1) wherein R6 is

sel ected fromthe group consisting of Cl-3al kyl, Cl sal koxy, C2_6al kenyl ,

heteroaryl: aryl, /and ghsférablyyR® istseleeied framkiie gromblcomnsistingrodl hpdragany C, saileyl
optionally substituted 30 on. er.m nal rb t Qm W a. subst i tuent

i ndependent | y° '8[‘@@'[58 Stﬁ?%&r\“’ftﬁgt"ﬁ@tfﬁ%c’@glﬁﬂ’ E:F‘P 5?%@}?§P’k§%§ﬁ<bléryl ,

het er oar yiQ heirissryttyio) (Zh.c)akflatiriokgrbomyl 5 By.b)alkylamiBbearbbrayl kone da tHoemiyd odene,
(, . 6al koxycar bgnyl oxy Cl- L kyl am benyl [ | - ‘ .
& nocar bonyl O A S A RETMRR IR B Ml R R A Mg getngraih
substituted thetlononte whichttheeaestibstaditafnns: 6-1 degparedechmbyocydicaimged from t he

group consistin i, o] 3 e I r
o of or abl'y, - RECTSELRLH, 5 gty sty sCebRRIY o SRR oo hen
Cl- sal koxy, firetsystear Als 3.dcifluprospienylynisox 7 isvibler ariorZ-Bf ks/5-chlp-iepzatpiopanal | y

substitutged on a i 5 ) 3 : / at om
W th o subst i THcABEERy it B SV RSl ST O P e R
) ptional |y sutystsysigmedl isoh4-glifiveroraheayl, tigrbBnisvktdaad gdbsis Baham-benzgbynphdent | y
sel ected from,, he group consisting of Cl.6alkyl carbonyl oxy, and

di (C, .6)al kyl glm nocar bonyl ; asn.d wherein heteroaryl and aryl are optionally
substituted with dhestpeeferablyeRsiabydrgeneitls salkhd optaiadnsybstipitedwiic®ed from t he

group consi st iamgjcgrfboaﬁa&y, CEHRYarbdyloRR |08 Xyl caRbtchy Rb,28S DalkyiRfo-carbony),
preferably, R6 's sel'ected fromthe group consisting of methyl, ethyl,
net hoxypréshy| o difenalkygminocarbpmb and Fternativsty. whon Bpisdpyhikory B 8Rd/R” aigdaken

C, . 3al koxy opbh&néd it the Biopdd th WhRH ey die GitacPih Ky lofd amuh®¥ed niddeyclic ring;

di (C, . 6)al kyl am nocarbonyl . Preferred enbodi nents of the present invention
i ncl ude conpdiRYYEaHRr igiher thap CraikyhAdisEiutpomithdilc latylaminocggagnyl gihen
bi cyclic het edrasy¥lem AR SldfusioydheAIth Bat BF RaDN | andr 2RO R 3-6Malolbenz&HiBghdnt ut ed
with the gro%gj R4, provided that when Y.is CO2H A nmust _be a bi cxcl e. Mre
preferably, ZVsabpratpediingt Bnisier @aa&p-@'&ﬁ%’%?'f'ﬁ’@ﬂg'fh ¢ regliyigproonylithio when
benzot hi @EhemiHg, system A is 3,4-difluoro-phenyl, nis 1, R® is CHs, and Z-R* is 5-chloro-benzothiophen-
3-yl. ‘
Preferred embodiments of the present invention include compounds of Formula (1)
wherein R%is selected from the group consisting of C,.salkyl, Cy.salkoxy, Casalkenyl,
heteroaryl, aryl, and hydroxy; wherein alkyl, alkoxy, and alkenyl are optionally substituted
30 on a terminal carbon atom with a substituent independently selected from the group |
consisting of C,_,alkoxy, aryl, heteroaryl, heterocyclyl, C; salkylcarbonyloxy, C;.
salkylcarbonylthio, Cy.salkoxycarbonyloxy, (Ci.e)alkylaminocarbonyl, di(Ci.¢)alkyl-
aminocarbonyl, and hydroxy; and wherein heteroaryl and aryl are optionally substituted
with one to three substituents independently sefected from the group consisting of aryl,
35  hydroxy, C,.salkoxy, and halogen.
More preferably, R® is selected from the group consisting of C.galkyl, Cy.salkoxy,
heteroaryl, aryl, and hydroxy; wherein alkyl and is optionally substituted on a terminat
10



napht hal enyl, qui nolinyl, isoquinolinyl and benzothi azol one. Most
preferably, Z is selected fromthe group consisting of indolyl,

benzot hi ophg| 15 and napht hal enyl . Enbodi nents of t L.avention
i ncl ude con%@ﬁﬁ%gnﬁ?JFornula (I') wherein R4 is one to th 1@@5&?@%#5 uents

sel ected fromthe group consisting of hydr C .6al kyl, ClL. 6al kenyl,
Cl. 6al koxy, aﬁ%ber@C’@)Véﬂ%ﬁihsmuﬁ%ﬂS@&éﬁ*d fmﬂf(&@)ﬁ@xy’-a@’@'% MitEeDizand alkpxy is

- CO2H, oxo, é};s}féngwyaémesmm%bﬁlaﬂem{ llféfha@&qwﬁh E%&Mstﬁﬁe@]t ﬁﬂbb&ﬁ@hily)’se‘ﬁéé&%tﬂdn\lt ed
on a term nal carbon atom th a substituent _s '

-NR33R34, one: h?@“?%’rfé’és'ﬁ%ﬂgdﬁ&sa’k%a’@ﬂﬂdpmy"’”d\%@r5‘1’%" a&’f’@ﬂcafba"”gp%/r?do‘?%r‘?'

substi t ut ut ednsbfoBryPARI 411 4B bﬁﬁ)n%ugbﬁtusﬁm@atvﬁthIdh@@@ﬂfﬂ@lseéudsmumb arfeshdehmym
fromthe g{_Coup consi sting drogen, Cl1 5al k h@?gl 6al kox C2-6 al kenyl

-NH2, - NH(TL. selepied fkgm th&%emc@)sﬁ‘“%@ Rhary, Eoyaxy; PHAAP ] “a B¢7-oxy,

het eroaryl oxy, hal mgﬁrpfefbnéﬁryom%s sé!é@tealfrbﬁﬂhe Efo@b%bﬁé?éth‘lg othetr@I @ﬂr@l to three
substituents selected fromthe g consistin
i

Cl_5al kenyl , @EthEXYRKRK) phawm('c?fnew Sidiovpl- 5~Vh%[36@efwdf°wm@)‘g¢a'kgxy optionally
C§ O)N:?|31R32%ubt%t‘tzd{ed W|m@?%h1kylﬁa‘r§onyajti9te€rw&it'(@nsd ﬂamm@cadbbwl andt al koxy are
oplona Yy SsubstI Ituen | N sel e

-NR33R34, "aryl , ’!éjf f%fe\flyﬁf‘@@gmﬂ”g“géﬂ‘ea?rswt PN %ﬂyﬁ@af%mmap ‘ﬁ(}& ‘ﬁa
optional I y0 Suhﬁérbih]git ﬁtaembym]d é?ylébrmdyéltclﬁet&cﬁﬁrylg Wokerpany aht y.e@ﬁdaleptaeacbptifﬁnﬂim t he
gr oup conS|st|n 0 rdr al ogen, hydr oxy,
and 30 nitrof ﬁ“@dﬂ%gf’ggﬁiﬂw F@fo‘i"@/c{)thﬁt"t]’}t? %F@%Mﬁtﬁgﬁt%g@& ect ed

1;] rf)mthe grSUp COﬂﬂbrfetdréTgrab@fZ@lsﬁéﬂe}mhm ﬁe@ﬁ@ld«&myhtlrE)gﬁmfyrhc(o@Zdb@h_adﬂﬁBWnyl,

al ogen, an erenar . substitute W t a '
substit uent s%ﬁ’c‘:’&]@}%‘%ﬁ‘ ARRPTX]. @QH'XQWHFB@E 33?93% ONbst preferably, R4 is one
to two substi tuentrﬂoﬁ@ke&erfaehj ¥ iscpeldcheal fginothp goaupsiossistirg @indoBE bEhzothiophenyl,

chl orine,,brom phenyl (C2. 6) al kenyl , and
-C(=0) ( 2- lg) ﬂ%ﬂiﬁ"hg‘%peé’y'rdu n-1- vyl carbonyl)). 11 WD 2005/ 073214

PCT/ US2005/ 001659 Erfndutin emte of thecpresteh'en\mmrmsrphnolnde cempoyride spRormiu@a @ovtaseinf t he
Subst i tuent s Briogs REhHGRbARaM TR, e dEIEelndur BREEN bt g
preferred substkenyit Caatokn aafh(ﬁ?ze)eﬂrbmmetlalagﬁm -C @miﬁsomﬁsé%;ﬁ(mylnﬁﬁzﬁ ofo, t he
present. inveptd QRnANhFaWRy! dha BRkE alet opfiondT %u&trhﬁ?d o Aterer Etoondioh R R3
20 . with a substituent selected from aryl, -NR*R*, one to three'halogens, or hydroxy; wherein
aryl is optionally substitututed with one to three substituents independently selected from
from the group consisting of hydrogen, C,.salkyl, C;.salkoxy, Ca.s alkenyl, -NHs, ;NH(C1.
s)alkyl, -N(C,.¢)dialkyl, aryl, heteroaryl, aryloxy, heteroaryloxy, halogen, hydroxy, and nitro.
Preferably, R* is one to three substituents selected from the group consisting of Cs.
25  alkyl, Crealkenyl, Cy.qalkoxy, aryl(Cagalkenyl, halogen, -C(=0)Cy, -C(=O)NR¥R%, aryl,
-CO.H, oxo, and cyano; wherein alkyl and alkoxy are optionally substituted with a
substituent independently selected from ~NR®R®, aryl, one to three halogen atoms, or
hydroxy; wherein aryl is optionally substitututed with a substituent independently selected
from the group consisting of hydrogen, C;.¢alkyl, C.¢alkoxy, aryl, halogen, hydroxy, and
30 nitro.
More preferably, R* is one to three substituents selected from the group-consisting
of Ci.¢alkyl, Cy.qalkenyl, aryl(Ca.c)alkenyl, halogen, and -C(=0)Cy; wherein aryl is optionally
substituted with a substituent selected from halogen and C,_jalkoxy.
Most preferably, R* is one to two substituents selected from the group cohsisting of
35 fluorine, chlorine, bromine, methyl, phenyl(Cz¢)alkenyl, and -C(=0)(2-(4-phenyl-piperidin-1-
yicarbonyl)).
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5 (la) Table | Cod QA RS R n WZ-R4 RZ R3 1 naphthalen-2-yl HCH3 0 O
5-Cl-N-nethyl - indol-3-yl 2 3,4-difluoro-phenyl HOH 1 0 5-C

benzot hi ophgyy n¥hi32 naphthalen-2-yl HOH4 0 0 5-Cl-N-ne <hhdol -3-yl 4
4-f1 uor o-phenyl H CH'1 0 5-Cl - N-met hyl -i ndol -3-yl 5 nap%?ﬁ@?@ﬂ?@l%% H oH 0
0 5-Me benzot hi ophen-2-yl 6 3-fluoro-phenyl HCHs 1 0

5-C - N-net hyl - n@ﬂbod?’m&lxts o?t b$h%|’1fé%h9pﬁ&%ﬂﬂc d’c‘lc@'@tﬂe &esent inventio
5-d - N- et hyl -i ndol - hal en-2 8 yl carbonyl ) - pi peradin-4- H
OH 0 0 naphiRHfeihose meqnnéap @fmuja %Mﬁl@}%‘ﬁﬁﬁh%ﬁ“%ﬂﬂi&ajﬁ asgrw&yﬁwhm en- 2-yl
HOHO0O0 5 @fhw@@@ﬁ&@d?ﬁ@ﬂ'&?r‘ev%wély listed p'?é@ﬁ?écfﬁjb%ut?cn‘éhn %Q‘bnﬁbn@aﬂon}
5- F- benzot hi ophen- 3- vyl ht'hal en- 2-y N- et hyl - i ndol - 3-yl
12 WD 2005/ Baspries @GWQQS@W@@GE%B@SGFQBHGWIQQW@S'PPWN'Z -TRblRd: Rs 12
4- am no- phenyl H OH 1 0 5-d -benzot hi ophen- 3 ri3 naphthalen-2-yl HOHO
0, 5-Br-N-nethyl-indol-3-yl 14 Phenyl H 85 C - benzot hi ophen-3-yl 15
3-fluoro-phenyl HCH3 1 0 5-C - benzothlop en- ﬁ 16 3,4-tifluoro-phenyl H
CH3 1 0 5-d -benzot hi ophen- 3-yl 3, 16 org=—fdfenyl HCH3 1 0
5-C - benzot hi ophen-3-yl 18 phe O—I 1 0W5 Cl - benzot hi ophen-2-yl 19
4-fluoro-phenyl HOH 1 0 5-Cebenzgt hi ophen=3-yl 20 naphthal en-2-yl H CH3 0
,i 0 5-@& -benzot hi ophen-3-yl 21 2- A’ uor o- phenyl H @aB 1 0
5-d - benzot hi ophen-3-yl 22 naphthalen-2-yl HOH O O N-nethyl-indol-3-yl 23
napht hal en-2-yl HOH 0 0 5- Br-benzothl ophen- 3-yl
: Table |
Cpd R R° niw Z-R’
. R2 R3
5-Cl-N-methyl-
1 | naphthalen-2-yl H CHa, 01O indol-3-y!
2 34-diﬂuoro-phényl H OH 1| o |50
’ benzothiophen-3-y!
3 | naphthalen-2-yl H OH 0 | O | 5-Cl-N-methyl-indol-3-yl
4 | 4-fluoro-phenyl H OH 1 | O | 5-Ci-N-methyl-indol-3-yl
5-Me-
5 | naphthalen-2-yl H | OH 0| O benzothiophen-2-yi
6 | 3-fluoro-phenyl H CHs | 1| O |5-Cl-N-methyl-indol-3-yl
7 | 3,4-difluoro-phenyl H CHj, 1 | O | B-Cl-N-methyl-indol-3-yl
4-{[1-(naphthalen-2-
ylcarbonyl)-piperadin-4-
8 ylcarbonyl- H OH 0] 0O 7 naphthalen-1-yl -
aminojnaphthalen-2-yi
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-y! H OH ‘0 | O | 5-F-N-methyl-indol-3-yi

12



24 4-fluoro-phenyl HCHs 1 0 5-0 -benzot hi ophen-3-yl 25 pyridin-3-yl HOH 1

0 5-d -benzot hi ophen-3-yl 26 naphthal en-2-yl H OH 0 0 benzot hi ophen-3-yl 27

napht hal en-2-y] | | 0 O N-(3-phenyl-allyl)-indol-3- yl en- 2-yl

H CHZCH3 0 @Oéf“&w]ggﬁzothi ophen- 3-yl 13 WD 2005/ 073214 3%%%%%1659

Copd ARS RR n WZ-R4 R2 R3 29 3,4-difluoro-phenyl HCHZCH3 1 0

5- d - bengott iophen- —30enzot hiazplt -6~ yl H OH OO
I

5-d - benzot hi ophen 31 naphthal enf 2-yle H O napht h 1-yl
2- (4- phen§Pdpi perid - 32 napht hal p fyl I-P 'E:HBQ\S 0 vyl c?r%onyl )
0_naphtjhal en-1-yl 34

benzot hi p hein- 3- R~ 33 mapht hal en- 2-yI H CH3 0

napht hal en-2-yl H 3 propyl y[0 O 5-d -penzot hi gphen-3-lyl 35

. napht hal ag- [24-gind-gBiedy!0 0 24(4- (K- net hoxyphenyl ) -| 10 p‘e 5ri-hethzothjdphanidemyl|) -
benzot hi phenl-3- | 36 napht hallen-2-y| H phenet hyl 0._5-d - benzot hi ophen- 3-vyl
37 pheny|l HIOH 1 0 naphthal en-1-yl 38 W|-nmet hoxy- phen HOH10

5- Cl - benz d8h|i mgphthaled-3ry! 3-(trenon 39 hapf@thal en0 ﬁ/ Hb-Bi- A\3elingxindol-3¢y1 O
5-d - benzot hi ophen-3-yl 5-yl)-propyl B-(naphthyl | 40 lhapht hal en-2-y]|
en-1yl) 0 0 |5-d -benzot hi ophgn-3-yl prppyl 2-(4-(Benzy| carbonyl)- 41
napht hal ed42- ff/fllenhr‘l CH3 0 0 pi perazfin- 1-yl.c&Hbonyl §)- Ge Si/ﬁemmp@enﬁ VA2
4-met hyl +pheinyl H COH 1 Q0 5-Cli-benzothipphen-2-yl 3. 43 naphthalen-2-yl K
(4 hydr0()45 3fluorgzlphzta)neyrllzOthI cphen 3-yl ph%ﬂé") 110 5-Cl-benzoth10phen-3-yl

16 3,4-trif|uoro-phenyl H CHa 1 0] 5-Cl-b.enzothiophen-3~¥l
17 | 3,4-difluoro-phenyl H CH; 1 | O | 5-Cl-benzothiophen-3-yI
18 | phenyl ' H OH 1] 0O 5-CI}-be'nzothi0phen-2-yI
19 4-fluoro-phenyl : H - OH 11 0 5-Cl-benzothiophén-3-yl
| 20 | naphthalen-2-y H CH; 0l O 5-Cl-ben120thiophen-3-yli
21 | 2-fluoro-phenyl H CHa 1 | O | 5-Cl-benzothiophen-3-yl
22 | naphthalen-2-yl | H OH 0 | O [ N-methyl-indol-3-yi
23 { naphthalen-2-yl H OH 0 | O | 5-Br-benzothiophen-3-yl
24 | 4-fluoro-phenyl Hoo | ch 1| 0 | 5Grbenzothiophen-a-yi
25 | pyridin-3-yl H OH 1 | O | 5-Clbenzothiophen-3-yl . |
26 | naphthalen-2-yl H OH 0 | O | benzothiophen-3-yl

N-(3-phenyl- aIIyI) -indol-3-

27 | naphthalen-2-yi " H OH 00 |y

28 | naphthalen-2-yl H CH,CH; | 0 | O | 5-Cl-benzothiophen-3-yl
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ro |

3-((N-benzoyl - pi peridin- 44 4-ylam nq) - net hyl ) -

napht hal en

3-[(1- phen;/%})}lzh(g;@ﬁ%}ﬂng

14 WO 200, 5/ 073214 PCTI US20051001659 Cpd RS R

H OH 0 0 naphtha

nwZ-R4
H OH 0 0 napht hal en-1-yl
pht hal en-2-yl HOH 0 S 5-C -benzotI];
X 46 1-enyl - N-net hyl -

Rz "- 1R3

ispolfe

am nocar bonyl] na hthalen-2- | 2- ((4- F- phenyl ) - pi peri di n- 47 napht hal en- 2-yl

H CH3 0 O f=ytcarbopr="tenzpthi o neny3- 1 48 papht hafen-2-y H (p3-phenyl )
0 0 5-d -{benzot hi op 8-yl 49 3_4-di et hoxy- phenyl H/OH 1 4
5-C - benz 6PH ophe@ 51 napht Bal en{2-yR H (Bohefyl) o OQ'R
5- C - benzot h{ ophé&h? 3yl g3buty] 52 naphthal en-2-)y| H OCH|01 0 -
6- Cl - N-mgThylT-1Tndol -3-yI  3-(f- 53 naphthal en-2ryl |H mpthoxy- 0 O
5-d - benzogghi gpb@Micho-phedneny| ) 1o | | 3CHEKL 3r @ heDet ByChHbehdothipphient-3-gi n- | -
H OH 0 O |naphthal en-1-yl vyl ciarbonyl)] {na hthal gn-2- 55 benzot hi ophen- 5yl
H OH 0 0|5-d -benzot hi ophen-3tyl 56 napht hal en} 2-yl OHO0O
5- car boxy-30 MeemzatiodzoB6-yyl 57| qui hbl i n{3- yPHH CHO0| 00 napHEHbehzathiopldn-S@
napht hal én-2tyl HOH 0 0 7-Cl-N-nethyl{indol-3-l 159 benzo[b]thiophen-6-lyl
H OH 0 O napht hal en-1-yl 15 WD 2005/ 073214 PCT/JJS20051001659 :
'| 31 | naphthalen-2-yl ) H OH 0 | O | naphthalen-1-y
2-(4-phenyl-piperidin-1-
32 | naphthalen-2-yi H - CHa 0 | O | ylcarbonyl)- '
_ benzothiophen-3-yl
33 | naphthalen-2-yl H CHs 0 | O | naphthalen-1-yl
34 | naphthalen-2-yl H 3-methoxy-| o | o | 5.Clbenzothiophen-3-yl
propy!
2-(4-(4-methoxyphenyl)-
35 | naphthalen-2-yl H CH, 0 O piperidin-1-yicarbonyl)-
benzothiophen-3-yl
36 | naphthalen-2-y! H phenethyl | 0 | O | 5-Cl-benzothiophen-3-yl
37 | pheny! H OH 1 | O | naphthalen-1-yl
38 | 4-methoxy-pheny! H OH 1 | O | 5-Cl-benzothiophen-3-yl
| 3-(benzo o
39 | naphthalen-2-yi H [1,3]dioxol- | 0 | O [ 5-Cl-benzothiophen-3-yl
5-yl)-propyl
3-(naphthyl
40 | naphthalen-2-yl H en-1yl) 0 | O |} 5-Cl-benzothiophen-3-yl
propyl
: 2-(4-(Benzyloxycarbonyl)-
41 | naphthalen-2-yl H CH, 0 | O | piperazin-1-yicarbonyl))-
-benzothiophen-3-yl
42 | 4-methyl-phenyl H OH 1 O | 5-Ci-benzothiophen-2-yl
3- _ .
Y (4-hydroxy AL .
43 | naphthalen-2-yl H phenyl) 0 { O | 5-Cl-benzothiophen-3-yl
propyl ' ‘
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Copd RS R n wZ-R4 R2 Ra 3-[4-(6-chloro-2-oxo0- 2,3-di hydro 60

benzoi m dazol -1-yl)- HOH 0 0 naphthalen-1-yl pipe rid! n-1-ylcarbonyl]
napht hal en 4-bi phenyl H OH 0 O napht hal en- 1-vyl /6% hMshal en- 2
yl HOHO o5 g%cﬁ%%r opyl nethyl-indol-3-yl, 63 napht 2qufs RIS o 0 0
4-Cl - N-net hyl -i ndol -3-yl 64 benzot hi ophen-2-yl. H OH 0 0 napht haI en-1-yl 65

napht hal ¢n- 2yl H OFO-0 5 cyano- N-net hyl -1 ndol|- 3 Yl |66 4-hydr oxy-phenyl H
H10 5—§l - pbenzot n-3-y| 645 ( 6- 3r) ﬁapht hal aer yl HOH.0 0
5- O - benzbPH ophﬁg X/ 68 naphtRal en] aH"0; 0" ti dol -3yl 69 2-ani|no-
HOH0 0|5-C -be oth| oaﬁen 3-yl__benz )thl azol -16-yl 70} 3:(Cvcl ohexyl ami ng) H
OH 0 0 napht 1glrg ]PIe plpe@dp I-napht hal en-2-yl {71 paphthal en-2-yl HOH 00
5- Ph- benzot h N ben yl -ami ng 72 clar.bpnyl px t hyl OHO0 (G
napht hal erf‘-l 1% a’%}‘ Q)f')en é' (pytidia-y) O 7 nng’FﬁhaWn-q-yﬁ ‘
pyrrolidin-1¢ 0 0 napht hal en- -yl | na| ht hal en- 2- | 74
napht hal gn- zryl HOH O U 5- metﬁoxy- NFethyT- 1ndol f3-y 75
3- (et hoxyssal haghmalen-HyOH 0 O naphit hal en- Byl [napht ®al 6/Gl-DentotilicpHaa-3-y!
2005/ 073214 PCT/ U52005/ 001659 Cpd 6 R n w Z-R4 R?2 Rs ‘
3-{(1-phenyl)-cyclohex- ‘ N
1-enyl-N-methyl- 1
46 aminocarbonyl]- H OH 0.! O | naphthalen-1-yl
naphthalen-2-y!
2-((4-F-phenyh)-piperidin-
47 | naphthalen-2-yl H CH; 0 | O | 1-yicarbonyl)-
. benzothiophen-3-yi
. (3-phenyl) AL . A
48 | naphthalen-2-yl H oropyl 0 | O { 5-Cl-benzothiophen-3-yl
49 | 3,4-dimethoxy-phenyl H OH 1 | O | 5-Cl-benzothiophen-3-yl
51 | naphthalen-2-y! . H l(attl; ?enyl) 0| O 5-Cl-benzothiophén-3-yl
52 | naphthalen-2-yl H OH 0 | O | 6-Cl-N-methyl-indol-3-yl
3-(4- .
methoxy- .
53 .naphthalen-?_-yl H ohenyl) 0 | O | 5-Cl-benzothiophen-3-yl
: propyl
3-[4-((3-phenethyl)-
pyrrolidin-1-
54 yicarbonyl)]- H OH 0 [ O | naphthalen-1-yl
naphthalen-2-yi
55 | benzothiophen-5-yi H OH 0| O 5-CI-ben‘zothiophen-s-yi'
56 | naphthalen-2-yl ' H OH 0|0 )S/I-_carboxy-N-Mefindol-S-.
57 | quinolin-3-y! H - OH 0 | O | naphthalen-1-y]
58 | naphthalen-2-yl " H OH 0 | O | 7-Cl-N-methyl-indol-3-yl
59 | benzo[b]thiophen-6-y! H OH 0 | O | naphthalen-1-yl
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76 napht hal en- 2-yl
OH O O N-isopropyl-i ndoI

5-d -benz
4-trifluo

ot\lg
rone

3-vyl
b(}ﬁ(hﬁ)%z

enI

79 qui nolin-6-yl
HOH 1 0 5-d-benzot hi ophen- 3-yl

7 HOH 0O 0 6-Br-benzot hi ophen- 3-yl
78 4-chl or o- phenyl

77 napht hal en- 2-yl

HCH3 10

HOH0O0 naphtﬂtﬁ/@iookmyiﬁaﬁl

napht hal en- 2-yi HO—lOON—phenyI-lndoI 3-yl  4-(1 Hindol - 3y|) 83
pi peri di n-I-ylcarbopyh- H 0 0 napht hal en-1-}l napht hal en- 2-yl -85
i ndanyl H_.OHIO O @ en-1tyl s 86|napht hal en- 2-
5-C-1, 1- &PHXobe hen- 3ryl |:‘((3 phenyl ) pyf Bo i% m-1 87£)R®
yl carbonyl ) - haphthal en- R OH 0" 0 _naphthalen-1-yl _2-vl (89 naphthal en-2- vl
Ph 0 0 5-/A - bgnz.gd-trieplEeske3- y ((3-nmethyl) 90 cyclohexyl am no) methy H OhH
0 napht hal eny 2:3ydihydro-napht hal en-2-yl 34 (cycl openty|-N- |91
met hyl ami|nep ¢ aemoemyitzolthyPH O 0 napht hal erol-yl| Onapht habptthenyh-y!
3- ((5- met{hoxy pip9Adis-ararydnygni nomet hyl Y- H OH 0] 0 hapht hal en- 1-yI
napht hal gn- 21 phptdhdldr-2-2+ 0x0- 2}, 3- di hydfo-benzoi| m|dazol 93 1
-yl)-piperidin-I -yI- HOH O napht hallen-1-yI [ cafbonyl)-naphtha) en 2-y
17 WO 20056107 3dlpheRET/ US2005/0016%0 Cpd HN, H, 0/ | RS Roaphtidién-Ry# Rs
3- (phenyliam no 94 car bonyl oxy) nethyl)-1H OH 0 O napht hal en-1-vyl
napht hal gn- 2; yl ' Nt
-cyclopropyl
62 | naphthaien-2-yl H OH 0 O | methyl-indol-3-y1
63 | naphthalen-2-yl H OH 0 | O [ 4-Cl-N-methykindol-3-yl
64 | benzothiophen-2-yl H OH 0 | O | naphthalen-1-yl
65 | naphthalen-2-yl H OH |0l o0 Sl' 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-yi H OH 0| O |[Indol-3-yl
2-amino- .
69 | enzothiazol-6-y| H OH 010 5-Cl-b§nzothlophen-3-yl
3-(Cyclohexylamino) |
70 methyl-naphthalen-2-yl H OH 0 1 O | naphthalen-1-yi
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-yi-
73 | pyrrolidin-1-ylcarbonyl)- H OH 0 | O | naphthalen-1-yl
naphthalen-2-y|
Py 5-methoxy-N-methyl-
74 | naphthalen-2-y! H OH 0 O indol-3-yl
3-(methoxycarbonyl)-
75 naphthalen-2-yl H OH 0 | O | naphthalen-1-y|
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3- (phenyl am no- 95 carbonyl)nethyl)- H OH 0 O naphthal en-1-yl na hthal en- 2-
| 96 quinolin-2-yl, HOH O O naphthalen-1 -yl 3-((4-phenoxy-phenyl) 97

am nocar bony| A 0 0 naphthal en-1-yi nethyl) napht 8

napht hal en- O%é("ﬁ%?o 0 5-(4-F-phenyl)-N-nethyi - indol %WJ%D&M“&

napht hal en-2-yl H OH O O thieni ophphen-3 -yl 3-[(4-benzotriazol-1-yl 100

pi peri di f-I-yT car bopy - HOH 0 0 naphthal en 1-y| napht hal en- 2- vyl

3- (4- phenyl ),t pi peri 101 1yl cggbonyl) D \papht haI al- yI na
ht hal en- a%p%i 3- ((pa¥htal en- 2+ 9 yl car boﬁyl ) pi g'e r"pdl '3!0_'

napht hal en- 11yl | et h@°ani nlo- rret hvl ) | napht hal en-2- vl
3-((3-benzenesul fonyl)- 103 pyrrolidin{l-ylcarbonyl)- |HOH0 O
napht hal gn76l; paphtmegrhgdyal en- 24yl 81 (N- || 3- (@Hoxo} 0- | phenptBribedz@hiophandyl 104
spiro[4.9] HIOH 0 O:naphthal en-1-yl de¢ane-8-cafrbopyl.)4 naht haI ﬁll2 |
3- (napht hal en-2 105 yl am nocajr bonyl oxy{ H OH 0 0 napht hal en- 1-

met hyl ) ngpht hapeiihaleryP-yiL06 2-ff | uofknyi |H &Ho 0 ﬁaah@hal’\é'ﬁowow '“def?'y'
3- (benzyllam ponet hyl Y- ‘H OH Ol 0 _napht h;LI en-1-yl{ naphthalen-2-yl 18 WD

2005/ 0732 1_/4 bCT/ US2005/ 001659

4-chloro-phenyl H - CHs 1 | O | 5-Cl-benzothiophen-3-yl |
79 quinc;lin-G-yI H ‘OH 0 | O | naphthalen-1-yl '
81 4-trif|poromethyl-phenyl H OCH 110! 5-CI-b¢r;zothiophen-3-y|I
82 | naphthalen-2-yi H OH o | ‘O N-phenyl-indol-3-yl

4-(1H-indol-3-yl)- '
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-y! H OH 01 O | penzothiophen-3-yl

((3-phenyl)pyrrolidin-1- -
87 | ylcarbonyl}-naphthaien- H OH "0 | O | naphthaien-1-yl

2-yl
89 | naphthalen-2-yl H Ph 0 | O | 5-Cl-benzothiophen-3-yl
| ((8-methyl)-
- 90 | cyclohexylaminoymethy 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-yl

3-((5-methoxy
92 | carbonyllaminomethyl)- 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 CH 0 { O | naphthalen-1-y|
carbonyl}-naphthalen-
2-yl
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Cod », / RSR6 nwZ-RR2\ R3 108 (3-OH) naphthalen-2-yl HOH 0 0O
napht hal en-1-yl  3-(N-benzyl -3 109 acryl am de) naphthalen- HOH 0 O

napht hal en-%,oyz}m mgnxq]t 3-((5-phenyl)- 110 pentyl am no) - %@1190(%001659

napht hal en- hal en-2- | 3-(N-be nzyl-N- m et hyl nocar bonyl ) -
HOH0O napht hal en-1-yl na hthalen-2 | 3-((5H di benzo- 112
[ @, d] cyclotrepten-5-yH=< 00 napht haren- I- Y propyl ]-methyl-a mindg
nmet hyl - na t hal e (4-( n got i s |zal } 22y :
pi peri di ngﬂd yI car Q H 0 ﬁnap nt haﬁen 1- {]I %’K pht ha]éﬁ 2-yl
1- (2-oxo42-(§ ph@nyl eridin-1-yl)-ethox ¥ - H 0_0 napht hal en-1-jyl
napht hai ¢n-2Zpyl "~ 3- }d 4-dime t|[h oxy 115 pheny - et hyI ]-N- H OTﬁ 0
napht hal en- 1-§;(ph ar bogyl ) pap haI en -yé %ﬁ" pl en- 2-

1 ol of 5o ((H o 107 el B H OH 0

OH 0 0 1{Me- ke W ' :

0 napht hal en; 12 Fret ht hal en- 21yl 118 napht hal gn- 2- vI H CH3 00
2- car boxy- bpazsidaylaphen- 3-yl| 3-(benzyl 119 ani nogarbpnyl)- HOH 0 0
napht hal ereslt yarbom@ndatiygt en- 2- | H21 31 ( 3-Q@tieny|l Oa| |91 prgphthaiereaHyd O
napht hal ¢n- 1} yphtiveeie-hial en- 2-y| '

96 qunnolln2yl H OH 0 | O | naphthalen-1-yl

3-((4-phenoxy-phenyl)- .
97 | aminocarbonyloxy H OH 0 | O | naphthalen-1-yl
methyl)naphthalen-2-y! : ' .

5-(4-F-phenyl)-N-methyl-

98 | naphthalen-2-yl H OH o| O ol
99 | naphthalen-2-yl H OH ol o 4-Br-benzo

thiophen-3-yl

S—[(4-benzotriazol-1-yl- |
100 | piperidin-1-ylcarbonyl)]- H OH 0 | O | naphthalen-1-yl
naphthalen-2-y!
3-(4-phenyl)-piperidin- : '
101 | 1-ylcarbonyl)- H OH | 0| O | naphthalen-1-yl
naphthalen-2-yl
3-((naphthaien-2- :
ylcarbonyl)piperidin-4- ‘ 1.
102 yimethylamino-methyl)- H OH 0 | O | naphthalen-1-y!
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-(naphtha'len-2-
105 | ylaminocarbonyloxy-- H OH 0 | O [ naphthalen-1-yl
methyl)naphthalen-2-y!

106 | 2-fluorenyl H OH 0 | O | naphthalen-1-yl

3-(benzylaminomethytl)-

107 naphthalen-2-yl

H OH 0 | O | naphthalen-1-yl
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122 3-(benzyloxy) - H OH 0 O naphthal en-1-yl naphthal en-2-yl 19 WO
2005/ 073214 PCT/ US20051 001659 Cpd R2\ ~,) RS R& n w Z-R4 Rs

3- (net hoxy 23 net hoxy) napht hal en-2- HOH 0 0 rﬁgzll’@ yl |
124 3- (cyclc\ggga[lzj{bgﬁ}no- OH 0 0 napht hal en-1-yl - net hyl apﬁdt ﬁa éqn 2-yl
125 napht hal en-2-yl H O—l 0 0 5-d -benzot hi ophen-2-yl  3-(phenethyl 126
met hyl am (m pthy ) TF apht hal enJt=yt— napht fial em- 2-yI~ 127

napht hal en-2+yl H { benz&g am nocarbponyl| ) - b@n'othl ophgn- 3-yl 128
napht hal eﬁPQ yl H. enyl B ndol|-4- % 120™ j nHoll- 5 yI OHO0 0
napht hal dn- 1 yl : 130 propylicarbanoyj)-|H Od 0 O napht hal en-1 -yl
met hoxy) -mapht hal en 2-yl - (R-phenyl -pyrro I'idf n{131{1-ylcarbonyl)- HOH O
0 napht hghes1 13-pH)napaitatdnad-@nr 2- H ; 132 3@Hi nof rﬁ)aph@hgilnemtﬁalerhﬁ&-l 00

napht hal en-1+yl  3-((5-hydroxly-. 133 pentyl am np)-methyl)- HOH 0 0
napht hal gn- 11 gk(N-geapyitdhal en- 2k yl  1- (mefhoxycar bpnyl- 134
met hoxy) -\ naphtabglaetide)khpbthaler®] napht hal ¢n- 101 PO | 135 | nepizbdlén-3jwi oxol yl | H
OH 0 0 ngpht halen-1-yl 137 isoquinolin-3-y; . HOH O 0 naphthalen-1-yl 1138
3- phenoxy- pheayls-phedd)O 0 napht hal en- 1{yl  3- (i popr opylj oxy

110 | pentylamino)- H OH 0 | O | naphthalen-1-yl
naphthalen-2-yl
3-(N-benzyl-N-methyl- |
111 | aminocarbonyl)- H OH 0 | O | naphthalen-1-yl
naphthalen-2-yl

3-[(5H-dibenzo-

[a,d]cyclohepten-5-yl)- -
112 propyl}-methyl-amino- H OH 0 | O [ naphthalen-1-yt

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-yi)-ethoxy)- H OH 0 ' O | naphthalen-1-yl
naphthalen-2-y! '

3-([2-(3,4-dimethoxy-

phenyl)-ethyl]-N- H OH 0 | O | naphthalen-1-yl

1S methylaminocarbonyl)-
naphthalen-2-yi -
1-Me-1H-pyrrolo[2,3-
116 naphtharen-z-yl H ) OH 0} 0 blpyridine
3-((4-OH- o ,
117 | cyclohexylamino)- H OH 0 { O | naphthalen-1-yl
methyl)naphthalen-2-yl :
118 | naphthalen-2-yl H CHs, | 0| o | 2carboxy-
8 benzothiophen-3-yl
3-(benzyl _ '
119 | aminocarbonyl)- H OH 0 | O | naphthalen-1-yl
naphthalen-2-yl
3-(3-phenyi-allyloxy)- | »
121 naphthalen-2-y| H OH 0 | O | naphthalen-1-yi
122 | 3-(benzyloxy)- H OH | 0] O | naphthalen-1+l

naphthalen-2-yl
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139 car bonyl ) - napht hal en-
PCT/ US2005/ 001659 Cpd R5 R6 n w Z-R4 R2 7,

H OH 0 0 napht hal en-1-yl
1H3 140 napht hal en- 2-yl

2 20 WO 20051073213

HOH0 1

0 benzothio -yl 3-([ 1- (napht hal en-2 141 ylcarbonyl eridin-4- H OH
00 naphthaﬁgﬁw?%y¥”4ylcarbonyl] an1no} na ht hal en- 2- B%Pfg@ﬁ%v‘ﬁ%thyl
142 am nonethyl)- H 0 0 napht hal en-1-yl na hthal en- 2- | 143
napht hal ep—2yH—H-H0-"0—-6-{(4=but-yHphenyl)=—benzothrophen="3=yt+—144transg 2-
HCH3 0 Q 5-( -benzo ophen-3-vyl phenylc gloprop 1-yk 145 2-gethoxy-pheny|
H CH3 1 GC8A( - benzot'hj ophen-3-yl R® 146 | benRol urfah- 2-WI |H CHIZ-B 0 :
5- Cl - benZot hj ophé¥ R8147 R-nitro-phenyl HGH3 L O :
5- d - benzott g % AB=2=Tet Ny Car DoONyT oxly- H CHB L U
5-d - benzqt, gjé = gnyl 1 2- hydrepy- phgn/IOH Q‘é%htﬂal&w 1.yl ‘
5-Cl-benzgtﬂ Bpﬂgﬁ % @ pyrigfn-Z yI H CH3 D 5-¢l nzothlophen 3-yl
151 2- ammo=phenyt—H-CH3—1——6—5=Cr—=bemzpthirophenr 3- yt 52
3-trifl uorgyeftigiclophetipmine-CH3 1 @ 5- C| - bemzot hi @phey- Bnﬁbhthé@@#yl
3-trifiugr onefeédwinaphtiaen2-gl 5- A - benzot hi ophen- 3-yl ~ phenyl 154
3- met hoxy-phenyti—H CH3™I 0 S5-I -benzot hi ophen- 3-yT | 1I5b Z-met hyl - phényl  H
CH3 10 Eﬂ@b-h@ﬁtﬁt@éﬂ-@@hen-&yl 6 2, 6- ddHi | uor 0- phenyb-cdtiehizttiofhen-2-yi
5-C - benzot hi ophen-3 yI 21 VID 2005/ 078214 PCT/|U52p05/ 001659 Cpd R21 ! RS
R6 n w Z-R4 157 cyano-phenyl H CH3 1 0 535CI - benzpt hi ophen- 3-yl
(phenethyl -
126 | methylaminomethyl) H OH 0 | O | naphthalen-1-yl
naphthalen-2-yl
2-(benzylaminocarbonyl)-
127 | naphthalen-2-yl H CHa 0 O benzothiophen-3-yi
128 | naphthalen-2-yl H OH 0 | O | N-phenyl-indol-4-yi
129 | ‘indol-5-yl H OH 0 | O | naphthalen-1-yl
3-(3-phenyl-
propylcarbamoyt)- I’
130 methoxy)-naphthalen- H OH 0 | O | naphthaien-1-yl
2-yl -
3-(2-phenyl-pyrrolidin-
131 | 1-ylcarbonyl)- H CH 0 | O | naphthalen-1-yl
naphthalen-2-yi '
132 Sl'ami”"'”ap“‘ha'e”'z' H OH | 0| O | naphthalen-1-yl
3-((5-hydroxy- .
133 | pentylamino)-methyl)- H OH 0 | O | naphthalen-1-yl
naphthalen-2-y!
1-(methoxycarbonyl-
134 | methoxy)- naphthalen- H OH 0 | O | naphthalen-1-yl
-yl , ,
135 | benzol1,3]dioxolyl H OH 0 | O | naphthalen-1-yl
137 | isoguinolin-3-yl . H CH 0 | O | naphthalen-1-yl
138 | 3-phenoxy-phenyl H OH 0 | O | naphthalen-1-yl
3-(isopropyloxy-
139 | carbonyl)-naphthalen- H OH 0 | O | naphthalen-1-yl
2-yl
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158 . 2-ur ei do- phenyl

H CH3 1 0 5-0 -benzot hi ophen- 3-yl

159 2- (NHC(=0) ) 2NH2-

HCH3 1 0 5-C - benzothiophen-3-y| phenyl 160 2-chl oro-phenyl HCH3 1 0O
5-Cl-benzot 161 3-chloro-phenyl HCH3 1 0 S$2005/001659
5-Cl-benzoﬁhpgaﬁﬁan 162 3, 5-di fluoro-phenyl H CH3 fqgﬂl
5-Cl-benzoth|ophen 3- yI 163 2, 3-di fl uoro-phenyl HCH3 1 0
5- d - bengotHi ophen-,3+y 16472-bromo- phenyl H CH3 11 0O
5-d - bengzot fji ophen 165, 2, 3gdi netlhoxysphenyl H\CH3 1 0. 4
5-C - beni‘%l‘{l op {y‘ 166|3-nitro- pheniﬂ :I—'ljfs 1“6} ZR
5- C - benkot Hi oph8n- 3- yIR® 167] 3- br onp- phenyl ' H 3 1
5-d - bengot hi ophen-3-yl 1683, 5- di net|jhoxy- phenyl |[HCH3 1 0
5- C - benzbiohi rephibale8-2t 1692, 5-Hdi f | Uﬂoroobhend |10 H ©H3 bengothiophen-2-yi
5-d - bengot hi ophen-3-yl 17013, 5-di chlioro-phenyl H CH3 1.0 :
5- d - bengot hiBdfihérapBihalen-22711 2, 4- di f1 Uor o- phenyl H CH3 1 0
5- A - bengzpof.Hi viganemy B-piperidin-A? | 3- ang no- ghenpy H CH3 110 1| naphthalen-1-
5-C -benzﬁf'giwmrmnymawno}-lm phenyl - QH2C(Me) 26HRQ- 1 [0 Thap tHaIyen 1-yl 22
WO 2005/ D732 InkpPddleus82005/ 001659 Cpd 12 \ / RSIR6|n W] Z-R4 R R3 174 phenyl
3- net hoxy- OkR-(bedzyiragthylhal en{1-yl  prop-1-yl 34netlhoxy|- 3-net hoxy 175 pheny
prop- | - y| 142r|cgmihergéthylt 0 napht haltén- 1 -jyl 2-q1, ® lﬁﬁmbﬁﬁhmﬂ Wi oxol an{ 2-
OH 1 0 npphth=ipbthaeaydyl yi)-eth-1-yl 177 phenyl - CH2 —ow C];l 1 o '
napht hal gn-1-yl t-butyl 178|phenyl -dH2 CH2 CHZO- 1 da
(2-di m et H3| mpbihatentdy¥l 179 phenylil anijno) © ¢OQ 1% r@p,%th@ ﬁeéh [yl
eth-1- | thoxy CH2C(=0) -QOCH2 180 ph%n\ll C(= O-ndphthalen-| Pl
trans 2- | -Cl- i -3
144 phenylcycloprop-1-yl H CHs 0 | O | 5-Cl-benzothiophen-3-yl
145 | 2-methoxy-phenyl H CHs 1 | © | 5-Cl-benzothiophen-3-yl
146 | benzofuran-2-y! H CHa, 0 | O | 5-Cl-benzothiophen-3-yl
147 | 2-nitro-phenyl . H CH; 1| O | 5-Cl-benzothiophen-3-yi
. ; , _ _
148 | 2-methylcarbonyloxy- H CH, | 11 O |5-Cl-benzothiophen-3-yi "
phenyl
149 | 2-hydroxy-phenyl H CHs, 1 | O | 5-Cl-benzothiophen-3-yl
150 | pyridin-2-yl H CHs 1 | O | 5-Cl-benzcthiophen-3-yl
151 2-amino-pheny|' H CH, 1 | O | 5-Cl-benzothiophen-3-yl
152 3-1riﬂudromethyl-phényl H CH, 1 O | 5-Cl-benzothiophen-3-yl
153 g;}tg:;loromethoxy- H CHs 1 | © | 5-Cl-benzothiophen-3-yl ‘
154 | 3-methoxy-phenyl H CH,3 1 | O | 5-Cl-benzothiophen-3-yl
155 | 2-methyl-phenyl H CHj 1 | O | 5-Ci-benzothiophen-3-yl
156 | 2,6-difluoro-phenyl H CH, 1 O | 5-Cl-benzothiophen-3-yl
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NEtz NEt2 -(CH2)2S -Q(CH2) 2S 181 phenyl C(=O C(=0O 1 0 naphthal en-1-yl
t-butyl 1-butyl CH-butyI ) CH3 1 0 5-Cl-benzot hi ophen- 3-yl

1823, 4-di f 1 uar.o- phen tbutyl (2-dinethyl 183 3,4-difluoro-phen ani no) -
CH3 1 0 5- QY98 %%?{ophen 3-yl eth-1-1 184 3, 4-difl uoter ‘%@Wﬁ%mé% ami no) -

CH3 1 0 5 CI benzot hi ophen-3-yl eth-1-yl 185 3, 4-di fl uoro-phenyl -CH2C(=0)
CH3 1 0 5-G+benzot-hiaphen—3-y—NEt2—GHREE(=0) CH2—186
3, 4-di f | ywor of phenyl tyl @C(=0)_1 0}5-d - benzot ni ophen- 3- t-but | 187
3,4-dif|tu6pd-pherflé o, oc(=@) ORY 0 5- ctRhenzjobh dﬂhan 3- yi/ﬁt but yI
-CH2C(=0) - QOCH2 3 gdi f1 Uoro- phenyl NEt2 C(j=0)
5- d - benzothroptemS: y| NEt 21893, Ay drfTuor oF pnunyl -CHZ CHZ CFZO T
5- 0 - benzgg QQR% e\ﬁ}/ 190 (3, 4-¢iflupro eny|l 4- U—@Oug{ﬂbe%tﬂ,oﬁen 3.y
5-d - benzot h| ophen-'3-y met Hyl 23 WD 2005/ 073214 PCT/ US2005/ 001659 Cpd {1
Nl RS MW Z-R RZ R3 19T ({37 4-difrugro-phenyl -CHZOC(=0) 1 O
5- Cl - benzqsd| ophddo-ghatlyl | sopr opyHoxy OH 9% 2-net haxyt prGMghzdthiGbheh-Dyl
5-d - benzot h| ophen-3-yl 193 |pyridin-24yl H OH |l 0{ 5-CL- benzot hi ophen- 3-yl
194 3-triffTup h P—@ﬁl phenyl HOH1 5-C - benzot hi ophen-3-yl 195
3- net hoxy45%e gl 2l SJ - behzot hi opl@h- 3-lyll | 196] 3;@-benidthioptenghynyl H
OH 1 0 5]C1- bBAZYt hi ophen 3-yl 197 2-¢hloro=pheny| H OH 1 0
5-d - benzot h| ophén-3-yl 198 {3-chl or o- )hergll HIOH-L O _ )
5-C - benﬁ. 60| 8hlerp-ghapy! H Hs 1 | O | 5-Cl-benzothiophen-3-yl
161 | 3-chloro-phenyl H CHs 1] O '5-Cl-benzothiophen—3-yl '
162 | 3,5-difluoro-phenyl _ H CHs 1 | O | 5-Ckbenzothiophen-3-yl
163 | 2,3-difluoro-phenyl H CH, | 1| O | 5-Ci-benzothiophen-3-yl
164 . 2-bromo-phenyl - H - - CHg 110 5-Cl-benzothiophén-3-yl
165 | 2,3-dimethoxy-phenyl H CHjs 1 ] O [ 5-Cl-benzothiophen-3-yl
166 | 3-nitro-phenyi . H CHs | 1| O |5-Cl-benzothiophen-3-yl
167 | 3-bromo-phenyl " H . CHa 1 | O | 5-Cl-benzothiophen-3-yl
168.| 3,5-dimethoxy-phenyl H CHs; | 1| O | 5-Clbenzothiophen-3-yl
169 | 2,5-difluoro-phenyl H | CHs 1] 0 5-Cl~benzothiophen-3-yl-
170 | 3,5-dichloro-phenyl H CHs | 1| O |5-Crbenzothiophen-3-yl
171 | 2,4-difluoro-phenyl H . CHj; 1 | O | 5-Cl-benzothiophen-3-yi
172 | 3-amino-phenyl " H CH, 1| O | 5-Cl-benzothiophen-3-yl
173 | phenyl -CH,C(Me),CH;0- 1 | O | naphthalen-1-yl
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199 3, 5-difluoro-phenyl HOH 1 0 5-0 -benzot hi ophen-3-yl 200
2,3-difl uoro phenyl HOH 1 0 5-d -benzot hi ophen-3-yl 201 2-brono-phenyl H
OH 10 5- phen-3-yl 202 2, 3-di met hoxy- phenylpd 6350k /081659
5-d - benzotwl og‘ﬁ%%i) 203 3-nitro- phenyl HOH10 5- (5 benzot hll ophen 3-vyl
204 3-brono- phenyl H O—l 1 0 5-C - benzot hi ophen 3-yl 205
3, 5- di nethoxy=ptrenyt g 5-Cr=tengotthiophgn-3Fyl— | 206
2, 5-di fl uor of phenyl 5- d -benzot hi gphen- 3- ylw P07
3, 5- di chl|6P9} phenyl 5- O Bbenzbt hi Bphen- 8- y1W ba wo%B0. 1107321 4
PCT/ US2005100165 Cpd R*™, /| 2 RS R n wZ-R4A R Rs 208 2,4-difl uoro-phenyl
HOH 1 0[5-d-benzothi ophen- g(T 209 B-am no- phenyl H C_]—| 10
5- O - benzeth| prfwgn- 3-yi 210 |2¢ %y- phemy| - |CH20 @ =P pagtititaidn-0-y|
5-d - benzot hj ophen-3-yl  t - but WOB1Y pyri din-2-lyl LCH2DC(=0) CH3 1 0
5- C - benzot hj ophen-3-yl t-but %(I 12 3 8-mdthaxer jonet hoxy-. - CH20C(=O CH3 1 0
5-d -benj:twm piEnen- 3- yl pheny pEhb-bykyl 1) | CH3| taghthalen-1-yl
5-C - benzot hj ophen-3-yl 213 |3- 9{%’? é’xy- phemyl tlbutyl 214 2, 6-difluoro-phenyl
-CHzOC(=0) CH3 1 0 5-d -benzat hizeffgen- 8-yl  t-buty| 215 2-chl oro-phenyl
-CJ-lZOC(:b)TGSI-BhehyD 5- d - benzdt tibxpdres- B- yiOHt - butly| @H: baghihalgn-Cyvi3 1 O
5-d - benzot h) ophen-3-yl 216 |3ylgbiher-@g- phenyl tbuty| 21 3, 5-difl uoro-phenyl
-CH2OC(=Q) GH3 1 0 5-d -benzot?i_i 3 yl t-buty| 218 2,3-difl uoro-phenyl
- CH20C( =0p70HBhebyD 5- O - benzg 3 yiOHt - butly| Q1Ddnaphthraternlyhenyl
-CH20C(=Q_CH3 1 0-5-d -benz thl oo en- -yl t-buty|l 220 2 3-di net hoxy- phenyl
-CH20C(=0) CH3 1 0 5-d -benzgt hi oghen 3-y Xl t-buty o :
178 | phenyl CH,0- 171 O | naphthalen-1-yl
(2-dimethyl | 2-dimethyl
179 | phenyl amino)- amino- 1 | O | naphthalen-1-yl
eth-1-yi ethoxy
_ _ -OCH; , ‘
180 | phenyl CHC(=0) | o6y | 1| O | naphthalen-1-yl
NEt; NEt .
: N 2
-(CH2):S | -O(CH,)S .
181 | phenyl C(=0) C(=0) 1 | O | naphthalen-1-yi
t-butyl t-butyl .
182 | 3,4-difluoro-phenyl 'C*t'fuiffo) CH: | 1| O |5-Crbenzothiophen-3-yl
_ (2-dimethyl : ‘ _
183 | 3,4-difluoro-phenyi amino)- CHg 1 | O | &-Cl-benzothiophen-3-yl
eth-1-yl
184 | 3,4-difluoro-phenyl (2e-te;1n_n1ir_1;l)- CHs 1| 0O 5-Cl-be'nzothiophen-3-y!
185 | 3,4-difluoro-phenyl '-CHI\i(E3t(2=O) CH; 1 | O | 5-Cl-benzothiophen-3-yi
| — 1 OCH;
186 | 3.4-dfiuorophenyl | CEOCEO) oc=0) | 1| O | s-Crbenzothiophen-3-yi
‘ -butyl
t-butyl
187 | 3,4~difluoro-phenyl CI_,:ZEL%I:O) OH 1 | O | 5-Cl-benzothiophen-3-yl |
' - OCH;
188 | 3,4-difluoro-phenyl “CHL=0) | 526y | 1| o | 5-Clbenzothiophen-3-yl
NEt, NEt, o
189 | 3,4-difluoro-phenyl -CH, CH, CH,O- 11 O | 5-Cl-benzothiophen-3-yl
190 | 3,4-cifluoro-phenyl 'C':ﬁgtﬁ!(;o) oH |1 | o |5-Crbenzothiophen-3-yi
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221 3-nitro-phenyl -CH20C(=0) CH3 1 0 5-d -benzot hi ophen-3-yl t-butyl 222
3- brono- phenyl -CH20C(=0) CH3 1 0 5-d -benzot hi ophen-3-yi t-butyl 223
3,5-dinmeth CH20C(=0) CH3 1 0 5-d - benzot hi ophgsyy ds/004 putyl 224
2 5-difl uo%gﬁzﬁnﬁﬁ%&“ CH20C(=0) CH3 1 0 5-d - benzot hi ophen- 3 ‘?SZF’ ot

VO 2005/ 073214 PCT/ U82005/ 001659 Cpd RS R6 n wZ-R R3 225

3, 5- di chlorofphenyt—=6K20c(=¢ " CH3 1T 0]5- CI = bengot firophen- 3- y| t-putyt 6

2, 4-di fl yor ot phenyl{ - CH2OC( =C 1 0{5-C.;bengzot hi ophen- 3- t-butyl 227

3- ani no- pk&Ayl -y %@Iﬁo cH3l 1 0F5- A {benBot hi oﬁhen‘%’é Xﬁ.lt _

-CH20C(=Q) - pcH2 28 2- 8t hoxly- pheny!l t-bu'tyl (=0 1 O

5- d - benZot hf ophen- 3-yT  t-buf ] g_ =0) 229 pyridin-2-yl t-butyl

oc(=0) 1 |Qe% @I4—-@W@bhé@phen-f§'}? Tput y 4% i | Q01 GAGitHeoxgthiofiaESy=Q

OCH2 230 |phehyl t-butyl OC(=0)SPEPHIRY - be E‘oth ophhen-3 yl _ t-but |

-CH20C(=(Q) - PCH2 231 3- net hoxy- phenyl . |t-butyl OC(¥O 1 0 _

5- d - benZzdsi @phethexy-prienylt - but | +HCH2OC( =0PH. - 0| H2 | 2Q2.| B;@-tgnzthiophsrphigny|

t-butyl RC(=0) 1 0_5-d -benzothiophen-3-yl _t-but I -CGH2OC(=0 OCH2 233

2-chl oro-|phenyl t-butyl OC(=Q 1 0 5-dj-benzothjophen-3-yl t-but I

- CH20C( =Q)193 Pgﬂzjm 2-yl -H . OH 1 | O | 5-Cl-benzothiophen-3-yl |

3-trifiuoromethoxy- - . . S

194 phenyl H .OH 1| O | 5-Cl-benzothiophen-3-yl
195 | 3-methoxy-phenyl H OH | 1| O |5-Gl-benzothiophen-3-yi
196 | 2,6-difluoro-phenyl H OH 1 ¢+ O [ 5-Cl-benzothiophen-3-yl
197 | 2-chloro-phenyl H OH 1| O | 5-Cibenzothiophen-3-yl
198 | 3-chloro-phenyl H - OH -1. o) 5-Cl-benzothiophén-3-yl
199 13,5-diﬂuoro-phenyl H - OH 1| O | 5-Cl-benzothiophen-3-yl
200 | 2,3-difluoro-phenyl H OH 1 | O | 5-Cl-benzothiophen-3-yl
201 | 2-bromo-phenyl H -OH 1 | O | 5-Cl-benzothiophen-3-yi
202 | 2,3-dimethoxy-phenyi H OH 1 | O | 5-Cl-benzothiophen-3-yl
203 3-nitrojphenyl H OH 1 | O | 5-Cl-benzothiophen-3-yt
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 | O | 5-Cl-benzothiophen-3-yl
207 | 3,5-dichloro-phenyl H OH 1 | O | 5-Cl-benzothiophen-3-yl
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234 3-chl oro-phenyl t-butl OC(=0) 1 0 5-d -benzot hi ophen-3-yl t-butyl
-CH20C(=0) -0OCH2 235 3,5-difluoro-phenyl t-butyl OC(=0 1 0

5-Q - benzot {HLopi&s3; Yl t-but | -CH2OC(0) -OCH2 1 0 5 qcﬁ@g}&gpoméqphen 3 vyl
236 2,3-dif th)oro p eflyl t-butyl OC(=0 ‘t-but -CH20C(=0 -0OCH2 237

2- br ono- phenyl t-butyl OC(=0O) 1 0 5-C -benzot hi ophen 3 yl  t- butyl

CH2OC( =0) - ACHZ 238,-Z3- di net hoxy phenyl t-butyl O 10
5- G.-benzgth ophen- t-bu I 20CH _O)He OCH2,.2B qu ni-tr p‘henyl t - butlyl
oo(=0) 1 al - fi ophen-3 yT'- t-but | CHzo'EE(_o OCH2
3- bronmo- pheny! t butyl BE(=0)| 1 0 5-C ibenzothilophen-3tyl - bulvl 26 )
200511173213| PCT/ US2005/ 001659 Cpd R5|R5 n w Z-R R2 ROA 3 - CH20C(=0) - OQH2
241 3, 6- (ROt Adxdflupreephdnyt - but yl 8C(=0) 1 @H5-d Iberi2o ﬁTQi@ﬁezotmomen ylbyt |
-CH20C(=Q)_-0CcH? 242 2 5-difliuoro-phenyl t-butyl Qo =Q 1
5-d - benzot hj ophen-3-yl t-butyl -CH20C(=0) QJCHZ 243/ 3, 5- d| chI oro phenyl
t-butyl CBPECH-aming-gheeyl penzat hi ofhen 8yl CH-but 11 Q:H?w bghzitipphenzy!
2,4-di fl lororphenyl -t -butyl QC(=0—1 015-C-benzothi-opphen-3-yl—t-butyl

1210 | 2-methoxy-phenyl Cl-:gbOg;rO) CH; 1 1 O | 5-Cl-benzothiophen-3-yl

211 | pyridin-2-yl CI':QSL%(;O) CH, 1 | O | 5-Cl-benzothiophen-3-yl

| 3-trifluoromethoxy- -CH.OC(=0) | Alha . s
212 ohenyl t-buty! CHs 1 | O | 5-Cl-benzothiophen-3-yl
213 | 3-methoxy-phenyl C':‘?bogs(/ro) CHs -1 | O | 5-Cl-benzothiophen-3-y|

CHOCEO) | oy, | 1 | 0 | 5-Chbenzothiophen-3-yi

214 ‘2,6-diﬂuoro-phenyl t-butyl

215 | 2-chioro-pheny! -CI—:fu%I:O) CHy | 1|0 5-C!~benzothiophen-3-y!
216 | 3-chioro-phenyl 'Cl-:fu?;fo) CH, 1| O | 5-Clbenzothiophen-3-yl
217 | 3,5-diftuoro-phenyl 'CHtfu%ffO) CHy, | 1| O |5-Chbenzothiophen-3-yl
218 | 2,3-difluoro-phenyl 'C":fu?;fo) CHs | 1| O |5-Clbenzothiophen-3-y
219 | 2-bromo-phenyl CF:QSLSFO) CHs 1 | O | 5-Cl-benzothiophen-3-yl
220 | 2,3-dimethoxy-pheny! 'th'fgéfo) CH: | 1] 0 5-Gl-benzothiophen-3-yl
221 | 3-nitro-phenyl C':ZS&)(;O) CHj 1 O . | 5-Cl-benzothiophen-3-yl
222 3-bromo-phenyl'. -Cl':beU%SI'—'-'O) CHs 1 | O | 5-Clbenzothiophen-3-yl
223| 3,5-dimethoxy-phenyl | TN e, 1) o 5-Gl-benzothiophen-a-
224 | 2,5-difluoro-phenyl 'C'*tfu%fo) Cs | 1| O | 5Croenzotriophen-ay
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- CH20C( =0O)
5-d - benzot hi ophen- 3- yI

-OCH2 245 3-am no- phenyl
t-but |

t - butl

oC(=0 10
246 2-nethoxy-pheny|

-CH20C(=0) OH 1 0

5-d - benzot t-butyl 247 pyridin-2-yl CHZOC(P(Q)UStm‘g%%g) CH105
Cl - benzot hi 38‘%‘2&’33“%1 248 3-trifluoronet hoxy- -CH20C(=0) OH 1
5-C - benzot hi ophen73-yl  phenyl t-butyl 249 3-nethoxy-phenyl CHZOC( =0 OH1
0 5-d - bgnzothiophe yI— T-butyl 25072, 6-di fljuor p- phényl -CH2OC(=0) OH] 1
0 S-G-bcigzg hi oph I t-butyé 251|2-cptoro ph{ rwl -CH2QEz0) CH 1 0
5-d - benzPH| oph N/ t-butyl 252 3{chl Bro- phényl - CH20C(€0) OH 1 0
5- d - benzot hi oph 3 vyl 'Rt - butyl 253 3)5-dif]uoro- Jhen | -CH20C(=O OH 1 |0
5- Cl - benzot hi ophen-3-yl t-but I_l C§ 3-di fl uor o- phenyl CH2OC(=0O OH 1 O
5- d - benzaesh Gﬁlcrﬁm&eﬁphenyﬂ-buté br d@3H- ph r1y Q CH2aXl{be@}otliiepHened-y!
5- Cl - benzot hi ophen-3-yl t-butvl 4 3- di_net v: phenyl -CH0C(=0) .OH 1 0
5-d - benzot hi ophen-3-yl t-buty I., é(l {1ni tro-ph n -CH20C(=0O) OH 1 0
5- O - benz 886 aﬁﬁéfhmo-gmenyt-bu : 20(587'3073211 1 AR3| BSHherzaisaiFniBE9
Cod RR\ /| RR!R6E n WZ-R' 258 rnml-ﬂhpn\/L- 20C( =0 {1 OH 1 0
5- Cl - benzqt hi gphen- 3- t-but-a;H @@Q;o 3, 5- hox,/ he V. 10
5- O - benz 6€h| SFREM B ‘%}/'5-‘/ t - but yl+-5160 ﬁ d?rcHGI uof d- pHen Bé'@%%ﬁtﬁr(' e”(ﬂ-Vq_i 0
5- d - benzetht-ephen—3—H—t—but- A ”m 5%'6‘”“ —o—phenyH—CHZEC(=0) 0
5- 0 -benzgip 8prrr1]eef‘hoxy Ienylt but- GHEOC("O) oCc(E=0) [ 1| O 5-C|—benzoth|ophen-3-yl
t-butyl : -
t=butyl .
_ -OCH, :
229 | pyridin-2-yt 'Crh? C(=0) 0OC(=0) 1 O | 5-Ci-benzothiophen-3-yl
t -butyl . ' -
t-butyl :
. - -OCH;
3-triflucromethoxy- -CH;0C(=0) _ _ CL : A
230 phenyl -butyl 0OC(=0) 1 | O | 5-Cl-benzothiophen-3-yl
, t-butyl
. . _ -OCH, o
231 | 3-methoxy-phenyl “CH,0C(=0) OC(=0) | 1 | O | 5-Cl-benzothiophen-3-yl
t-butyl
t-butyl
_ -OCH>
232 |2,6-difluoro-phenyl CHOCE0)| 6c(=0) | 1| O | 5-Chberizothiophen-a-yl
-butyl :
3 t-butyl - ‘
_ -OCH;
233 | 2-chloro-phenyl "CHOCE=0) | 5020) | 1 | 0 | 5-Chberizothiophen-3-y! .
, t-butyl
t-butyl
. R ] _ -OCH,
234 | 3-chloro-phenyl CH0C(=0) 0OC(=0) 1 { O | 5-Cl-benzothiophen-3-yi .
t-butyl .
. t-butyl
_ -OCH;
235 | 3,5-difluoro-phenyl "CH0C(=0) OC(=0) | 1 | O | 5-Cl-benzothiophen-3-yi
t-butyl
t-butyl
_ i A -OCH,
236 | 2,3-difluoro-phenyl Crh()) C(=0) OC(=0) 1 | O | 5-Cl-benzothiophen-3-yi
-butyl . : ,
: t-butyl ‘
. i _ -OCH,- | .
237 | 2-bromo-phenyl Cl-:gt?uct:(—O) OC(=0) | 1 | O | 5-Ci-benzothiophen-3-yi
, -butyl t-b
utyl
' ) - 'OCH2
238 | 2,3-dimethoxy-phenyl CH0G(=0) OC(=0) 1 | O [ 5-Cl-benzothiophen-3-yl
: t-butyl -butyl
) _ -OCH;
239 | 3-nitro-pheny! CRaOC=0)\ 0C(=0) | 1 | O | 5-Clbenzothiophen-3-y
. t-butyl _
t-butyl
- p - 'OCH2 _ ) '
240 | 3-bromo-phenyl CH0C(=0) OC(=0) 1 | O | 5-Ci-benzothiophen-3-yl
_ t-buty! t-butyl
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262 2, 4-difl uoro-phenyl

-CH20C(=0) OH 1 0 5-d -benzot hi ophen 3-vyl

t - butyl

1

263 3-am no-phenyl -CH20OC(=0O) OH 1 0 5-d - benzot hi ophen-3 t-butyl 264

2- met hoxy- < CH2 CH20- 1 0 5-d - benzot hi ophen- 35 9

pyridin-2-y 8?@3@”% CH2O- 1 0 5-d -benzot hi ophen- 3-yl (é’lé%sszg%ﬁltia

trifluoromethoxy- -CH2 CH2 CH2O- 1 0 5-d -benzot hi ophen-3-yi phenyl 267

3- met hoxy=ptenyt——=CH2~CH2CHZ T 0 5= -benzornlophen 3-yI 268

2,6-difl Jé)j;fg-phenz CH2 |CH2Q;; 1 O gﬁ berzlgt Lophen- 325'% 269

2- chl or o} nyl -CpR CH2 CH2( 1 5-d - behzot h)i Opheh-3-yl 0

3-chl or o} phenyl BCH2CM2® cH2® 1 0 5-d - benzot hi ophen-[3-yi 271

3, 5-di fl [ior g- phenyl - CHZ2 CHZ g;@g;sl o=-08Hbenzothi ophen-3-yl 272

2,3-difl ump-@b@nyétho,@t@ (FLO 50€=d)enzot )it pheai-Bendothichhidn-3-yl |

2- br omo- phenyl - CH2 CH2 o 199! O | bemagt hilopHen-3F yi. 274

2, 3-di nefhoXy-phényl -CHZ CHZ 0 50CH; benzdt hi ophen-3-yi 28 CVO

2005/ 073Pddb |PEA/lS8RAH:AP 1659 CRQE R ROC(HD)W| 21 R4 OR2| Re1-Bdtzothisphien@-ypheny|

-CH2 CH2{CHZO- 1 0 5-C - enzothutéld%n 3- vlouty276 3-Jor onp- phenyl - CH2 CH2

CH2O- 1 P 5-|a- bénzotﬁlophen- eé & 3-0¢H}L met haxy- phenyl - CH2 CH2 CH2

0 5- d - beswot Hi QRARFG-Braky! 2“8C Q(FPh uoce-gphényl| CCH25-CHBerZdbphénB-yl

5-d - bengot hi ophen-3-y.1 279 3t§UW chlon@ugheﬁyl -CH2 CH2 CH2O- 1 0

5-d - bengot nirophen-3-y1 280 I COPASNY CH2 [CH2 CH2O- 1 0

5- d - benyzstai Dphwnod=pHenyl281 §%9d¢{g gheog(_o)CHm QHD GHRO1-bdnthiophen-3-y!

5-C - bengot hi ophen-3-yl 282 oy yr pheowl ilsopropylloxy OH 1 0

5-d - bengzot Ai ophen-3-yT  ProPY 2 pyoCH: n-|2-yl CH2OC(=0) 1 O :

5-C -ben zmmislammﬁrew(n CH pé'%b §334 Get=0)f lluor|oet heRybenZCtiipRerd)yl 1

5-d - bengzot hi ophen- 3-y phenyl QHB?opylmeWCH 285 3- net hoxy- phenyl

- CH20C( =P) 0 5-0T -benzothi sopr opyl oxy 286

2,6-difl umeq-Z)heﬂwlxy -plsertyCO) d—&i buty,f-’%k:] - bé&rz ot hi bghén-|358-Zl-benzothiophen-3-yi
247 | pyridin-2-yi "C*_,:‘_fu%ro) OH 1 | O | 5-Cl-benzothiophen-3-yl

3-trifluoromethoxy- -CH,0OC(=0) AL . AL

248 phenyl t-butyl OH 1 0 | 5-Cl benzothlophen.s yl
249 | 3-methoxy-phenyl -C}-:ft?uct:;ro) OH 1 | O | 5-Cl-benzothiophen-3-yl
250 2,6-difluoro-phényl 'C}_Egu%ro) OH 1 | O | 5-Ci-benzothiophen-3-yl
251 | 2chloro-phenyl 'C"t'fuféro) OH | 1| O |5-CHbenzothiophen-3-yl
252 | 3-chloro-phenyl Cl—:;_é) U%STO) OH 110 5-Cl-benzothiophen_-3-yl
253 | 3,5-difluoro-phenyl 'CHtbeU%STO) OH 1| 0 |5-CHbenzothiophen-3-yi
264 | 23-dilvorophenyl | 0TSO oH | 1| 0 | 5-Clbenzothiophen-3
255 | 2-bromo-pheny! el o | 1| O | 5Chbenzotniophen-3-l
256 | 2,3-dimethoxy-phenyl 'Cl_:f(b)u%ro) OH 1 | O | 5-Cl-benzothiophen-3-yl
257 | 3-nitro-phenyl 'Cl_,:fufélzo) OH 1 | O | 5-Cl-benzothiophen-3-yl
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ProPY | oY 287 2-chl oro-phenyl isopropyloxy OH 1 0 5-0d -benzot hi ophen-3-yl P
OPYl oY 288 3-chl oro-phenyl soPHroPYC 0OY) OH 1 0 5-d -benzot hi ophen- 3-yl
289 3,5-dif H%(ng%@pyl i sopropyl oxy OH 1 0 5-C -benzot H@aphesesdoks PrpY Y
290 2, 3-difluoro-phenyl CHC(=O) OH 1 0 5-d - benzot hi ophen-3-yl isopropyl oxy
291 2-brono-phenyl isopropyloxy loxy OH1 0 5-O - benzothl ophen-3-yl 29 WO
2005/ 073214 PCIT US2p05K001659 7pdR2 Rb R6 n W - R 292
2, 3-di et Bgéy phen @ ZOC( 50) 1g® 5- 4;1 bﬁnzothlnth@n 3-yl z.igsopropyl oxyl OH
293 3-ni tjro- phen QH 1 0 5-C-benzot hj op en- 8- yl ~ oProPY Y 294
3-brono- phenyl f C 0)) Bgl_l O -ﬂ benzat hi ophein- | .Lisapropylaoxy 295
3, 5-di nethoxy- phenyl opropy(liqQ 50 5-d - benzo1 hi ophen-3-yl 296
2,5-di f | y8bd!| ptieemd-phap OC( _0) ZI“Q| Y - bt hi dphe®- 35y-benziprhant by (o
297 3,5-dichloro-phenyl off 0 5. Cl-henzbth ophen-3-yl | sopropyl oxy
OH 298 2,/4-d| fl uoro- phen f-cﬂgcgcpz‘d)) lox. Y O 1
5- O - benz 8P| BErAREEOW- pﬁ/% 3- aBung- pﬂ enﬁql sop?gayq)o <>§ %Qemzqihmphen 3yl
5-d - benzeth ephren 3;\,1L R DV@{‘%{ 300—3+Huvero—5+ehl-oro—H-CH3—1—0
5-d - benz henyCH30A(=)1 | u -3-chl prg-
5-d - benz%Q g%h@ﬂu%o éhenyghenyl t3ﬁ®l4 il uorlg- 3- Cﬁl Jr(?)- E%ﬂ% %OﬂgOphen 3
5- d - benzothiophen=3=yt—pher Cﬁi&g@@ pirenyt—t oSTchipro—HCH3I— 10—
5-0 - benzgg @%I"lﬂéh'l@f 04 |35e mo- phgnyl | H CH§ 1 5Q1-benzothiophen-3-yi
5- O - benzot h| ophen- BOi/bl en@o 3- cyadih- phenyl H QH3 1L 0 P 'y
5- d - benzotnhi{ophen- 3=yl 3006 zbﬁyggg_b?wnyl H™C O T
5- A - benzeth| ophemodo-Phenyl ) tfbutyl‘ OH 1 | O | 5-Cl-benzothiophen-3-yl

263 | 3-amino-phenyl 'CHtfuct’y(fo) OH | 1| O |5Clbenzothiophen-3-yl

264 | 2-methoxy-phenyl -CH, CH, CH,0- 1 | O | 5-Cl-benzothiophen-3-yl

265 | pyridin-2-y! -CH, CH, CH,0- 1| O |5-Clbenzothiophen-3-yl

266 | 3-trifluoromethoxy- CHp CHa CHo0- | 1] O | 5-Gl-benzothiophen-3-yi

‘ phenyl -CH3 P o~ | -Ll-benzothiophen-s-y

267 | 3-methoxy-phenyi -CH, CH; CH,0O- 1 | O | 5-Cl-benzothiophen-3-yl

268 | 2,6-difluoro-phenyl -CH; CH; CH,0O- 1 | O | 5-Cl-benzothiophen-3-y!

269 | 2-chioro-pheny! -CH; CH, CH,0- 1 O | 5-Cl-benzothiophen-3-yl

270 | 3-chloro-phenyl -CHj CH, CH;0- 1| 0 | 5-Cl-benzothiophen-3-yi

271 | 3,5-difluoro-phenyl -CHz CH, CH:0- 1 | O | 5-Cl-benzothiophen-3-yi

272 | 2,3-diflucro-phenyi -CH, CH, CH;0- 1 | O | 5-Cl-benzothiophen-3-yl

273 | 2-bromo-phenyl -CH, CH, CH,0- 11 O 5-Cl-benzothjophen-3-yl

274 | 2,3-dimethoxy-phenyl -CH, CH, CH,0O- 110 5-Cl—benzothiophen-3-yl

28



i OH

o)

307 3-fluoro-5- HCH3 1 0 5-0 -benzot hi ophen-3-yl trifluoronethyl-phenyl
308 3-fluoro-5-chloro- HOH 1 0 5-C -benzot hi ophen- 3-yl phenyl 30 WO
2005/ 073214 PCT/ US2005/ 001659 Cpd 0O RS RS n WZ-R RZ Rs
2-f1 uoro- 3-¥RIZB¥E734 04 1 0 5-d - benzot hi ophen- 3-yl phe‘?ﬁ?’”@?ﬁ@mm“g
4-fluoro-3-chloro- HOH 1 0 5-d -benzot hi ophen-3-yl  phenyl 311
2- f I uor o 5-chloro-——H-OH-1-0-5-C—benzethtophen3—y p |C|Ty| 332
3, 5-di br ono- phenyl 1 0 5 -benzot hi ophen- 3-yy 313 3-cyano- phenyl W
1 0 5-Cl {Bpagzothio -yl {314 Bicyano-pRenyl| A DW1|0  ZR*
5-d -benz.oth oph -3+ 3315 3-fluoro-5- HOH 1 0 b-Cl ‘benzothi ophen 3-vyl
trifluorg —pirenyt—3+6—3- 'Uuu1u "h'f"E‘l_d -br‘lZpb( CHS
5-d - benz phenyl to-pugnl Cﬁ fil qorQDS grg,% otWB‘ )
phenyl t-g%{l ?m?:ﬁ?“%”%' 5-C - Uenzot ﬁl ophen- 318} 4-f | uoro- Zeh or o- Q
- CH2OC( =@y G310 5-Cr=tenzothirophen-3-yT pnenyi T-buryt—319
2-f1uoro- 57@“!3-%&%0 peigO( =0)| CH3ch, BHpeALobenzot h) apheB:-(F:-phzothiBBHAY-y!
t-butyl 320 B, 5-di brono-phenyl -CH20C(=0 CH3 1 0 b-d { benzot hi ophen 3-yl
t-butyl 3ZIB-cyano-phenyl CHZOC(=0) CH3 1 0 5-[C -penzpthi ophen- 3-yl
t-butyl j &r¥ besydim&hokghehyD.| 5- CCHbeRz GHED-ophen13t yb | 8X3-b2nmitdopheptseyy|
tbutyl 323 3tfluoro-5- -CH20OQ(=0O) CHs 1 0 5 Cl -lbenzot hl ophen3-yl
trifluoronethyl-phenyl t-butyl 3-tluoro 5-chlorjo G ZOQ ‘OCH2 324 0) OC(s
1 0 5-d - Bengashifophephadyly|  phengH: EHbGHYD- t - butly 5-Cl-benzothiophen-3-y!
279 | 3,5-dichloro-phenyt -CH; CH, CH:O- 1 | O | 5-Cl-benzothiophen-3-y!
280 | 2,4-diflucro-phenyl -CH, CHQ CH:O- 1 | O | 5-Cl-benzothiophen-3-yl
281 | 3-amino-phenyl -CHz CH; CHZ0- 1 | O | 5-Cl-benzothiophen-3-yl
'CHQOC(=O) Nall i =3
282 | 2-methoxy-phenyl isopropyloxy OH 1 | O | 8-Cl-benzothiophen-3-yl
. -CH,0C(=0) . o
283 | pyridin-2-yl isopropyloxy - OH 1 | O | 5-Cl-benzothiophen-3-yl
3-trifluoromethoxy- -CH,OC(=0) L ; a
284 ohenyl isopropyloxy OH. 1 | O | 5-Cl-benzothiophen-3-yl
) _ -CH,OC(=0} AL , §
285 | 3-methoxy-phenyl isopropyloxy OH 11 O |5-Cl benzothnophen-S vl
" " -CH,0C(=0) ' AL e )
286 | 2,6-difluoro-phenyl isopropyloxy OH 11 0O |5Cl benzothlqphen-s yl
_ ) -CH,OC(=0) O . a.
287 | 2-chloro-phenyl isopropyloxy OH 1 | O | 5-Ci-benzothiophen-3-yi
. -CH,0C(=0) ' AL . !
288 | 3-chloro-phenyl isopropyloxy OH 1 | O | 5-Cl-benzothiophen-3-yi
T -CH,0C(=0) o
289 3,5-d1ﬂgoro phehyl isopropyloxy OH 1 O | 5-Cl-benzothiophen-3-yi
, ) -CH,0C(=0) : AL .
290 | 2,3-difluoro-phenyl isopropyloxy OH 1 | O | 5-Cl-benzothiophen-3-yl
. -CH,0C(=0) . N
291 | 2-bromo-phenyl isopropyloxy OH 1 | O | 5-Cl-benzothiophen-3-yl
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2-fluoro-3-chloro- -CH20C(=0) -OCH2 325 OC(=0) 1 0 5-d -benzot hi ophen- 3-yl
phenyl t-butyl t-butyl 31 WD 2005/073214 PCT/US2005/001659 Cpd 1, H) R5 RG
nwZ-R4 H ro-3-chloro- -CH2OC(=0) -0OCH2 1 0 5; ophen-3
yl 326 t- g‘ﬁ&?“""%ezgpl t-butyl ut 2-fluoro-5-chl oro- -éﬁ?é”é?méé%%z 327
phenyl t-butyl OC( 0) 1 0 5-d -benzot hi ophen-3-yl t-but | -CH0OC(=0 -OCH2
328 3, 5-[di brono- phenyk, OC(=0Q) 1 0 5-{[-benzot hj ophen-3-yl- t -butyl t-bﬂt I
-CHZOC(:?@ OCH2 % cyano-pheﬂyl t -bu vl =010 2R

5-d - ben PHI op . t - but CH2 Of( fa 330 2-cyano- phenyl OC(=0) 1
0 5-C - Henzot hi obhen- 3RV t- butvl t-butvl 3 fllorois- CH2QC = OCHZ 331 0)
OC(=0 1 0 b-d -benzot hi ophe nfluorontth | - phen t-butyl t-but)l
332 3-f (1282 0 2B-diinbboxy-pH@AR0C(, 5&@&4 0 Syl - berizot @i )|§rérbeezcglhroprpme31yll
t-butyl [333|2-fluoro-3-chlorio x0) phenyl tibutyl OH 1 05 C_
benzot hijophen 3-yl 334 4-fl uapprGeglt)or o- - CH2AOX( E% tH10
5- d - ber 288 hBoyrpiesyly| phengdprép },yl 385 2-f upr --"5c¢iTQ9f‘6°‘h'9@ﬁ¢2‘CiZ’(':C) OH

1 0 5-di-he 17n'r hl ophen-3-yl pheny! butyl 33 hr ohp-phen

f
6 3+-5-
- CH20C( =8},4 33rbI°rB° gh% | ng;;t U_I-Q(DO(H(D ,B yl t"bﬂt@i 33 Sgblcgénzo hlgéhenyé-yl ,

- CH20C( = tibopegdyeoxy 3- yIOHt - b

-CH,OC(=0)
isopropyloxy OH

295 3,5-dimethoxy-phenyl 1] O S-Cl-benzothiophen-é-yl

-CH,0C(=0)

296 2,5-d.ifluoro-phenyl isopropyloxy OH

1 | O | 5-Ci-benzothiophen-3-yl

-CH,OC(=0)

297 | 3,5-dichioro-pheny! isopropyloxy OH

1 | O | 5-Cl-benzothiophen-3-yl

-CH,OC(=0)

isopropyloxy OH 1 | O | 5-Cl-benzothiophen-3-yi

298 | 2,4-ditluoro-pheny!

-CH,0C(=0)

isopropyloxy OH 1| O | 5-Cl-benzcthiophen-3-yl

299 | 3-amino-phenyl

300 g;}fgf;r'o's"’h'o“" | H CHs | 1] O 5-C!-benzlothiophen-3-ylv
301 ﬁ:,'a“noyrlo's":h'om‘ H CHs | 1] O 5-Cl-benzothiophen-3-y|
302 gg;“n‘;’l"‘e""'h'mo‘ H CHs | 1| O |5-Crbenzothiophen-3-yi
303 ﬁ;;”n‘;ﬁ°'5‘°h'°r°' H CHs | 1| O | 5-Cl-benzothiophen-3-yl
304 | 3,5-dibromo-phenyl Ho CH, 10 S-Cl-benzothiophen-a-yl'
305 ‘3-cyano-phenyi ' | H CHs 1 | O | 5-Clbenzothiophen-3-yl -
306 2-cyaho-phenyi H . CHs 11 O [ 5-Cl-benzothiophen-3-yi
307 ﬁ;:;ﬂg:g;féthyl_phe i H CH: | 1| O | 5-Cl-benzothiophen-3-yi
308 S:;unc;zo-s-chloro- H OH | 1| O | 5-Cl-benzothiophen-3-yl |
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338 2-cyano- phenyl CH20OC(=0) OH 1 0 5-d -benzot hi ophen-3-yi t-butyl 339
3-fluoro-5- -CH20C(=0) OH 1 0 5-d -benzot hi ophen- 3-yl

trifluoromefhyl Bl;lﬁgy t-butyl 340 3-fluoro-5-chloro- - @dg/htsehieés 1 O
5-C - benzot hi op phenyl 341 2-fluoro-3-chloro- -CH2 CH2 CH2O- 1 0O
5-d - benzot hi ophen- 3- yI phenyl 342 4-fluoro-3-chloro- -CH2 CH2 CH2O- 1 O

5-d - bezothiophen; 3= phé&nyl 32 WO[ 2005/ 07j§14 PCT{ US2005/ 001659 Cpd R6
R6 n WZ-R4| R2 R3 2-flugro-5gchl ofo- gELH2 20 1.0y s -

5-0 -ben?Bém ophenp<a~yl  phanyl 844 35 dibro CHpﬁquy - %EHZ cH2O 1[0
5-C - benzot hi ophén- 3- yR 345 _3- cvano-ghgnvl - a2 2 Q.10

5-d - benzot Tb?l r’s%ﬂgr}) 346 2-cyano- phenyl -QH2 CH2 CH2O 1 O
5-Cl - ben20% h @ 347 3-fHuor 0{5- OltH2 |CH2| H2(p5-Ql-bgnzothiophen-3-yl

5-d - benzot hlropHen- 3- VI trilf luoronefhyl-phenyl R48 RB-fluora-5-chloro-

- CH20C( #O) L, ,gssctg;grobenzothi ophen-3-yl  phenyl |isopra

2-fl uor ¢330 ¢ °p CH20C(=0) OHH1 0 5- C|O*denzo%4h ébh Cg%wzoﬂaﬂWﬁ vl

i Soprop | ox '35f¥ 4-fluoro-3-lichl oro- -l".l:l?('Y“(— ph_“.j j Sorrrnr_nnul oxy CH 0

5- Cl benzat h| eplem-53¢hidro351 2-f 1 upr o- 54 chl ro- - CHp
5- O - ben2dl 1p|5mfyen--%- yrIO pheny! opropylcg 5?3?@( jgbqlggﬂzoﬁwgmﬂn 3yl

- CH2OC( #9—P+—1--0—-5—Cc—benzothi-ophen—3—yH—tsoptopyt u 353—3=cyano-phenyl
- CH2OC( % 1. g - @ﬁnzot hi ophen- 3- yI i sopropyhko G _Qenyl
- CH20C( :F8§2 35(451(1' oép he enzat hi oglhen- 3- yI [ sopr103y %?é %O@%{uoro

- CH20C( #9010 5 Cr—=benzothroptren=3=yt+—t7 1 tT runFt hyt—=phenyt

| Sopr opy %’/SWF'J%WS of |the present igyentian|imcl gag-pehgsimosmroynds of

Formul aj(Il

314 | 2-cyano-phenyl H OH 1|1 O ‘ 5-Cl-benzothiophen'-3-yl
315 | S:fluoro-5- H OH 1 | O | 5-Cl-benzothiophen-3-yl
ltnfluoromethyl—phenyl
316 | S oeniore 'C*:fboﬁéfo) CH: | 1] o0 5—Cl-benzothiophenl-3l-yl
317 g;]“e”n‘;rl"'3"’h'°r°' | 'C'*tfbogéfp) CHo | 1| O |5Clbenzothiophen-3-yl
318 :;1“'3“”‘:3’;'0'3'@”0' ‘C*:fu?;fo) CH, | 110 5-Cl;benzothiophen-3-y|
319 gg('e“noy"lo'f’"cmom' e | ot [1]0 5-Clbenzotriophen 31
320 | 3,5-dibromo-phenyl - 'Cﬂfu%fo) CHs | 1| O | 5-Clbenzothiophen-3-yi
321 | 3-cyano-phenyl "C'-,:fgu%ro) CHs 1] 0O 5-Cl-benzothi0phen-3-yl
322 2—cyano-.phe-nyl. 'CFESU?;I:O) CHs 1 | O. | 5-Cl-benzothiophen-3-yl
323 ﬁgl'gg:g;f;thyl_ph onyl ‘C"t'fu%fo) CH: | 1| O |5-Clbenzothiophen-3-yl
324 gg;”nzﬁo‘&‘:h'mo' | 'C"{fbou%fo) c%%(i%) 1| 0 | 5-Cl-benzothiophen-3-yi
-butyl _ _
325 ﬁ;‘(‘e“n‘;rl"'&c""’ro' ’Cﬁfboﬁfo) (%%%) 1| 0 | 5-Clbenzothiophen-a-yi
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shown in Table Il: O Y cotc~ S (Il1) 5 33 WD 20051073214 PCTI US2005/ 001659
Table If Cpd Y '50 -SGBH 80 -OC(=O)NH2 84 -CO2H N, N\ 88 HNN 120

- CH2OS2NH2, o L3R g7 £igOH Preferred enbodi nents of the phq,c(ﬂimb@,m@ﬁg()

phosphi ni c aC|ds of the present 5 invention include those conpounds of

Formula (1b) wherein the substituents are as ously defined (including
any co ina;ions 0 he prefierred enbodi nent s)|. Iﬁxarrp es of sonme of thegse
enbodi oprg are shg n Table IRY: SORf HPn~| M8 [N R Rl a2 Z-R4 R3 0
(Ib) 1 bl e RPY Epl_R2- aaZRsZ_4 R3 1 jnapht ha en2y| CH3
5- Cl - N- ret-hi—-neol—3aly 3 P BRf—H-Sre—pmethyt—ndol—Si| 5
napht hallen- 24Y1L|or@'$ @Tl(NB benzochémm(b@) 2-" 24-|([ 1+ (nap dg | en- 2-car yl|) 8
pi peri di HeGt phargr bonyl [ - anmi|no)t-butyPH t- L:nl?y I englrﬁ] E 'ﬁ?ﬂ%ﬂt@ﬂpﬂf ns 3[’]
2-fluoro-5-chioro- -CH;0C(=0) OCH; |
327 PN OC(=0) | 1 | O | 5-Cl-benzothiophen-3-yl
phenyl . t-butyl
. t-butyl
) - -OCH; : .
328 | 3,5-dibromo-phenyl | C29C=0)1 520y | 1| O | 5-Clrbenzothiophen-3-yi
t-butyl
t-butyl
N _ -OCH; '
329 | 3-cyano-phenyl CH0G(=0) 0C(=0) 1 | O | 5-Cl-benzothiophen-3-yi
t-butyl
t-butyl -
N -OCH;
330 | 2-cyano-phenyl -CH0C(=0) 0OC(=0) 1 | O | 5-Cl-benzothiophen-3-yl
t-butyl , .
t-butyl
-OCH;
3-fluoro-5- -CHOC(=0) "~ e : A
331 trifluoromethyl-phenyl t-butyl ?%(u"t;)l) 1] O | &Clhbenzothiophen-3-yi
3-fluoro-5-chloro- -CHO0C(=0) L : A
332 phenyl t-butyl OH 1] 0 |5Cl benzothlophgn 3-yl
2-fluoro-3-chloro- -CHO0C(=0) | - ClLhanaathi Q.
333 phenyl . tbutyl OH'. 1 O |5Cl bengothlophen 3-yl
4-fluoro-3-chloro- -CH;0C(=0) R
334 phenyl | t-butyl OH 11 0 |5Cl benzqthlophen 3-yl .
2-fluoro-5-chloro- -CH:OC(=0) oL e
1335 phenyl t-buty! OH 1| O | 5-Cl-benzothiophen-3-yl
336 | 3,5-dibromo-phenyl -CTSU%::O) OH | 1] O |5-Chbenzothiophen-a-yl
337 | 3-cyano-phenyl -CHtft?u?érO) OH 1 | O | 5-Cl-benzothiophen-3-yl
338 | 2-cyano-phenyl CF:‘?S{E;I:O) OH 1 | O | 5-Clbenzothiophen-3-y!
3-fluoro-5- -CH.0C(=0) PO
339 trifluoromethyl-phenyl t-butyl OH 1 O | 5-Cl-benzothiophen-3-y!
34¢ | 3-fluoro-5-chloro- -CH, CH, CH,0- 1| 0 | 5-Clbenzothiophen-3-yl
phenyl
341 | 2 fluoro-3-chioro- " -CH, CH, CH;0- 1| O | 5-Clbenzothiophen-3-yl
phenyl
342 g;:‘e‘;‘;',o‘s'c”om' .CH,CH,CH,0- | 1 | O | 5-Cl-benzothiophen-3-yl
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WO 2005/ 073214 PCT/ US20051001659 Cpd RZ- a a2 R6 Z-R R 9 napht hal en- 2-yl
OH 5-d - benzot hi ophen- 3-yl

napht hal en-2-yl|
5- Br - N- et hXYP 29%6’6?213 yl

OH 5- F- N- net hyl -i ndol -

20

10 napht hal en- 2-yl
3-yl
napht hal en- 2-yl

OH 5- F- benzot hi ophen- 3-yl

?3‘2’%‘[’%?“8@@@69 3-yl 22

13 napht hal
CH3 5-d-b

11

napht hal en- 2- H N- et hyI -| ndol -3-yl 23 napht hal en-2-yl H
5- Br - bergzot i opne napnt hal ep-2-yI  OH behzot hi ophen- 3-yl 27
napht hal g 2-yl @ phen -allyl)+indgd-3-lyl 2‘% napht halen- 2-yl CH2CH3
5- O - ben%BE hi ophen 0 |benzBt hi azol - 8-yl of b- benzot hi ophen- 3-yI| 31
napht haljen- P- yl na@?hal en-1-yl 2-{4-phenyl|-piperid ine-1- 32
napht haljen-P CI;?G ar bonyl}) benzot hi ohen-3- {I B3 napht hal en- 2- yl CH3
napht hal|aa3 1 %)e}’orﬁe PRt hal en- 2--¢H, BHEEHEOXY- |51C -Be nBetHteopiop -y
propyl 12- (#P(%4Yhet hoxyphenyll ) 35 napht hal en- -yl | CH3
pi peri diln-1ryl carbonyl ) - bengzot hi ophen- 3- 6 napht hal en-2-yl phenet hy|
5- C - ber| 364 hBopliamg-ppend5 WO 2006: 6738 PCT/ U$2003/ 06 18Hgnzathicplignfdyla |RG
Z-R4 benzo 39 naphthalen-2-yl [1 3]digxalt: 5-(1-benzothiaophen-3-lyl
5-y|)-p«‘op 3 40 naphthale | (papht ylen 5- C - benzgt hi ophe
-1yl )pr 9 ag%l Bgyirkp erg@ﬁzw oxylcar bé g,[g 8 8 1[0 [b- Ccf benzophlop en-SYyI
346 | 2-cyano-phenyl -CH; CH, CH,O- 1 | O | 5-Cl-benzothiophen-3-yl
_ | 3-fluoro-5- o
347 trifluoromethyl-phenyl - -CH, CH, CH,0- 1 | O | 5-Cl-benzothiophen-3-yl
3-fluoro-5-chloro- -CH0C(=0} AL . .
348 phenyl isopropyloxy OH 11 0 |5-Cl bengothlophen 3-yl
2-fluoro-3-chloro- -CH.OC(=0) L . A
349 phenyl isopropyloxy OH 1| O | 5:Cl-benzothiophen-3-y|
4-fluoro-3-chloro- -CH;0C(=0) AL : a
350 phenyl isopropyloxy OH 1 | O | 5-Cl-benzothiophen-3-yi
2-fluoro-5-chioro- -CH,OC(=0) AL , .
351 phenyl isopropyloxy OH 1 | O | 5-Cl-benzothiophen-3-yl
L i -CH>OC(=0) AL : A
352 | 3,5-dibromo-phenyi | isopropyloxy OHI 1 | O | 5-Cl-benzothiophen-3-yl .
) i | -CH20C(=0) AL . A
353 | 3-¢cyano-pheny! isopropyloxy OH 1| O | 5-Cl-benzothiophen-3-yl .
) i -CH,OC(=0) ' L . .
354 | 2-cyano-phenyl isopropyloxy CH 1 | O [ 5-Cl-benzothiophen-3-yl
3-fluoro-5- . -CH,OC(=0) - \ ; }
355 trifluoromethyl-phenyl | isopropyioxy OH 110 5’;' benzothiophen-3-yl ‘
Embodiments of the present invention include those compounds of Formula (11}
'shown in Table 1:
(1)
5
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41 napht hal en-2-yl CHs pi pe razin-1-yl carbonyl))- -benzothi ophen-3-yl 3 43
napht hal en- 2-yl (4-hydroxy 5-d -benzot hi ophen-3-yl phenyl) propyl 44

3- ((benzoyl i i-di,n- 4-yl - OH napht hal en-1-vyl

am no) - met h)‘/ﬂ@ﬁ%?ﬁitlﬁal en-2-yl 45 napht hal en-2-yl OH PCT/US2005/001659

51Cl - benzot hi ophen-3-yl  3-[(1-phenyl)-cycl ohex-1 -enyl-4 46

N- et hyl ami no- car bonyl )] - OH napht hal en-Iakle Il napht hal en- 2-yl
2-((4-F-phenyl)-p ipe r i di n-1- 47 naphthal en-2-yl CH3 ylcarbonyl)

benzot hi ophen-3-yl 48 napht hal en-2-y1 (p3-phenyl) 5-d -benzot hi ophen- 3-vyi
py, 51 naphthal en-2-y1 (4-phenyl)l 5 % - benzot tv ophen-3-yl  butyl 52

napht hal en-2-yl OH 6-Cl - N- net hyl i n% -8-yl 3-(4 53 |naphthal en-2-yl mnethoxy
5- d - benzot hi ophen-3-yl  phenyl) [ pLapy %
3-[4-((3-phenethyl)-pyrrolidin-I- na en-1-yl | -
yl car bonyl )] - napht hal en-2-yl 36 \\WO gg05 %%%MNHQT/ U$20051001659 Cpd R2- |
a2 R6 Z-R4 R3 55 benzot hi ophen- 3yl —OH5-G—benzethtophen-3-yl 56

napht hal en-2-yl OH 5-car boxy- N- M- i 8dol { 5@+ 57 quinolin-3-yl OH

napht hal en-1-yl 58 napht hal en- 2-)ﬁ OH 7= ymettyi=1ndol - 3-yl 59

benzo[ b] t hi ophen-6-yl OH napht haljen- 1- y] N3Z [\d- (6- Chljor o- 2- ox0- 2, 3 60
di hydr o- benzoi m dazol -1 -yl )- OH napB8ha Hlila%yl

]

120 [ -CH,OSO2NH,
136 | -CHOH

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:

O‘\P/OH
_ H ~~R® ,]
N .
RQ_._;": al W%Z“—R4
R? O (Ib)

10 Table i
o 1 ‘
Cpd R ‘*a | R® Z-R’
‘ RS
1 naphthalen-2-yl CHs - g:;)ll-N-methyl-indol-
3 naphthalen-2-yi CH 5-ClI- 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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pi peri din-1-yl carbonyl] naphthal en-2-yl 61 p-bi phenyl OH napht hal en-1-yl
62 napht hal en-2-yl OH N-cycl opropyl net hyl indol-3-yl 63 naphthal en-2-yl OH
4-Cl - N- et yl 64 benzot hi ophen-2-yl OH naphthg®3adknolissPo
napht hal enk%b lp‘%—ilz chyano N-net hyl i ndol -3-yl 67 (6-Br) - l%?ut haFen 2-yl
5- C - benzot piopfien- 3-yi bts RNt hal enaz yT~ OH I ndol - 3-yl -
2- am no- benzat hitazol - 6§ 3 - benzqt hi gphen- 3-vyl 4 :
3- (cycl ohex /ﬁaEH\ no) met hyl - faght hal gn- | -ﬂyl napht ha?en 2-yl 71
napht hal en- 2-yl_OH 5- Ph- benzoLhﬂmhen- =yl ’%7 \AD 20051073214
PCT/ US20051001659 Cpd R2 4 al, a2 R6 3-R' F73 L
3- (N-benzyl | afi nosapeag-axy nethyl ) OH na@'ﬂt hall &Rl-PerzothigpheRBhAl en- 2- |
3-(pyridin-4-yl -lpyrrolidin- | - ﬂ—LJ’]aDh'r Ralen-1-wil yleca rbonyl)-nap
ht hal en-2-y| 74 napht hal en- OH 5- mgt hoxy- N- 7%
3- (met hoxycar BbnyN3r ”@L?'h%pfht haI en- 1-y| rdpht hgg%ﬂzvb'O%%iﬁht hal ¢n-2-y|
OH 6- Br - benzot-hijoph Hep-2—H—OH-N-+-soeprepy—indel-3-yl 79
J qui nolin- hth n-1-yl 82 rap al € -
N- pheny! - i n:ioﬂ ”?Hq‘ ? F(. H i ndol - 3-y17- pi pQ?-Fd*We%qdﬂ'&pﬂt hal en-1 vl
yl ca rbonyl phthe 'rcn 2=y+—85 m-ldai’y'wl _Gﬁ' raphthaten=t=y+—386
napht hal en- 2- %&m%lenlz }rd' oxo- benzat hi gahen-g gr. ¥l methyl-indol-3-yl
20 | naphthalen-2-yl CH, 5-Cl-benzothiophen-3-yl
22 | naphthalen-2-yl H N-methyl-indol-3-yl
23 | naphthalen-2-yl H 5—Br-benzo_thiophen-3—yl
26 | naphthalen-2-yl OH benzothiophen-3-y!
27 | naphthalen-2-yl OH | N-(3-phenyl-allyl)-indol-3-yi
28 | naphthalen-2-yl CH,CH; | 5-Cl-benzothiophen-3-yl
3 enzothiazol-6-yl 5-Cl-benzothiophen-3-y
0 | b hiazol OH Cl-b hioph l
31 naphthalen-2-yl OH naphthalen-1-yl
2-(4-phenyl-piperidine-1-
32 | naphthalen-2-yl CHa carbonyl)-
benzothiophen-3-yl
33 | naphthalen-2-yl CH; naphthalen-1-yl
34 | naphthalen-2-yl 34;?;23:(3" 5-Cl-benzothiophen-3-y
‘| 2-(4-(4-methoxyphenyl)-
35 | naphthalen-2-yl CHs; piperidin-1-ylcarbonyl)-
benzothiophen-3-yi
36 | naphthalen-2-yl phenethyl | 5-Cl-benzothiophen-3-yl
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87 ((3-phenyl)pyrrolidin-1 OH naphthalen-l-yl vylcarbonyl)-naphthal en-2-yl

89 napht hal en-2-yl Ph 5-d -benzot hi ophen-3-yl 90 ((3-nethyl)-cycl ohexyl- OH
napht hal en no) met hyl-naphthal en-2-yi 91 PCT/US2005/001659

3-(cycl operﬁ?ﬁol\ﬁ% 4hyI am no- OH napht hal en-1-yl carbonyl) - napht hal en- 2-vyl
.3-((Hexanoic acid nethyl 92 ester)am nonethyl)-naphthal en- OH

napht hal en-[ -yl | 2-yl 38 W:3~ 005/ 073214 PCT/ US2Pp05/ 001659 Cpd R2, at a2 R6

Z-R4 3 3-( ) 93 benzoi mgedazpl - | -ylgt- pi peri di n-H - OH
napht hal en- | yI car bonyl Y- napt hal en-2-yl 94| 3- (phenyl - am nocar bonyl oxy) -
O_l napht hal .,,,,--‘ hal.en.!?2 \l| 05 ») ahaon moaanaardhony

(pn\,llrr;a‘rrrlluuuu ISA-au] | )' O_l
[

napht hal en- 1- vyl rret hyI napht hal en- 2-yl n-2-yl OH napht hal en- 1-yl
3- ((4- phenoxy;phen nocar bonyl g o, 11- Yl

napht hal en- —ﬁ) gﬂ%Bﬁ?'ﬁgmen 2-yl OH 5§ en;ﬁp)g- ma‘% ldol - 3-yl
99 napht hal en- 2- yI OH 4- Br - benzot hi ophe

3-[ (4- benzotritazot=t=yt=prperidim O gphttatent =y
1-yl car bonyu)] - ngpht hal en-2-yl 101 3-(4- phenyl )rpiperidin-1- OH

e i e Y

3-((3-benzenesulfon yl) 103 pyrrolidin-[1 3)%’8 bonyl )- OH napht hal en- 1-yl

2—(4-‘(Benzylokycarbonyl)—
41 naphthalen-2-yl CH, piperazin-1-ylcarbonyl))-
-benzothiophen-3-yl

3-
. (4-hydroxy | o~ . A
43 | naphthalen-2-yl phenyl) 5-Cl-benzothiophen-3-y!
propyl '
3-({benzoyl-piperidin-4-yl- .
44 amino)-methyl)-naphthalen-2-yl |. OH naphthalen-1-yl
45 | naphthalen-2-yi 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 CHs yicarbonyl)- - :
' ' benzothiophen-3-yl

(3-phenyl)

48 | naphthalen-2-y! loropyl

5-Cl-benzothiophen-3-yl

(4-phenyl)

51 | naphthalen-2-yl butyl

5-Cl-benzothiophen-3-yl

52 | naphthalen-2-y! OH *6-Cl-N-methyl-indol-3-yl

3-(4-
methoxy
phenyl)
propyl

53 | naphthalen-2-yl 5-Cl-benzothiophen-3-yl

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

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

54

36



napht hal en-

2-yl 3-(N-[3-(4-oxo-I

- phenyl

triaza-spiro[4.5] decane-8- OH napht hal en- 1-vyi

-1,3,8 104

car bonyl ) - napht hal en- 2-yl

3- (napht hal 9, Yl am nocar bonyl oxy-net hyl ) - OH nap Bsho deso
napht hal en- ‘36 R s 073014 bCY D005, 001650 qOQ“’E‘eZ”ﬁ a2 R6 Z-R 4
R 3 106 2- Iu nyl OH naphthalen-1-y 107 3-(b OH
napht hal en-|[1- ylI napht hal e‘n1 108 ( B- OH) naprt hal en- 2- Yl
napht hal en-{lepd | 109 B ('Nfﬁe - 3- OH|{ napit hal{en- 1- ylZ-R .
acrylanide)naphthalen-Z yl 110 ﬁS((S-phenyI)pertyIan1no) H naphtha en- 1-yl
napht hal en-2=ytT13+15=¢ ‘ﬁml"‘fﬁ?ﬁff‘l_&m o o maphthatremr1I-yt—
car bonyl) - napit hal £8sRiobhemslf 5H d i be nijHel d]Cycd PBERIcBRent 391
5-yl)-propyl |- nth Po ﬁ%n%-s . napht hal en-1-vyl nethyﬁmngp% %% | en-P-yl
3-(4-(b e nzoth i azor=2-y + II3 pi perdime-I-g¢arbonyl))-—OH naphthal en- 1-yl
napht hal en-2-5¢l | Idghhitralcd=230- 2- (4- phenyl - giper ij &- darbé reaRhadBaNn- 1 vl
1-yl) - et hoxy) - naphthal en-2-yl  3-[2-(3|4-d inetlhoxy-phenyl) 115
et hyl ] - N- met hyl {ami nocar bonyl')- OH naphthal en-1-yl naphthal en-2-yl 116
napht hal en-2-571 | QGuidoiiMs-1H- pyrrol o[ 2, 3t b] @ i di| maphthaén-1-yl
3-((4-C}+cyclohéxylaninQ)- OH napht hal gn-1-yl {net hyl ) - napht hal en- 2-
58 | naphthalen-2-yl OH 7-Cl-N-methyl-indol-3-yl
59 | benzo[blthiophen-6-yl OH naphthalen-1-yl -
3-[4-(6-Chloro-2-0x0-2,3-
dihydro-benzoimidazol-1-yl)- : g
60 piperidin-1-ylcarbonyl]- OH naphthalen-1-yl
naphthalen-2-yl
61 | p-biphenyl OH naphthalen-1-yl
_ N-cyclopropytmethyl-
62 | naphthalen-2-yl CH indol-3-yl
63 | naphthalen-2-yi OH | 4-Cl-N-methyl-indol-3-yi
64 | benzothiophen-2-yi OH naphthalen-1-yl
65 | naphthalen-2-y! . OH 5-cyano-N-methyl-indoi-3-y!
67 | (6-Br)-naphthalen-2-yl OH 5-Cl-benzothiophen-3-yi
68 | naphthalen-2-yl OH Indol-3-yl
69 | 2-amino-benzothiazol-6-yl OH 5-Cl-benzothiophen-3-yl
3-{cyclohexylamino)methyl- 4.
70 | - aphthalen-2-yl OH naphthalen-1-yl
71 | naphthalen-2-yi OH 5-Ph-benzothiophen-3-yl
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118 napht hal en- 2-yl

CH3 2-car boxy- benzot hi ophen- 3-yl

119

3-(benzyl am nocar bonyl ) - OH napht hal en-1-yl napht hal en-2-yl 121
3-(3- phenyl OH napht hal en-1-yl  napht hal en- 2-gd+ 43N 650
2005/ 073214 g&br&b%%%a 001659 Cpd Rz- a . a2 R6 Z-R R3 é‘gsg
3- (benzyl oxy)-napht hal en-2-yl OH naphthalen-1-yl 123
3- (et hoxycjar bonyl - rret hoxy) 7 napht hal en- 1-yl| napht hal en-2-yl 124
3- (cycl opent ghaum no- met Ay FF-) napht hal erR®-yl| naphtZBf en-2-yl 125
napht hal en-2- yI O—I 5- CI benzot pq%‘)phen- P - yI 126 3- (phenet hyI met hyl am no-
napht hal en-ft= y| = Fr—t27Tgphtharemr2=y—CcHR3—
2- (bebzyl a %c p{p % ﬁﬁé&éﬂoﬁgﬂ% 3- ¥y 13 %agﬁpg{epqggn 2-yl OH
N- phenyl - i ndol™- 4 Dhthéa% é ﬂdol 5- yI C]—I nap thal
3- ( 3- phenyl Fproepytcatbaroyr—6cHmaphthat cu-i Yy —methoxy)=maptitha—] en- 2-yl
131 3-(2- phiernyl - p’%f(nyoﬁmdh Y\-DIVFFO|¢H frapht hal 1- YlnaokihsRRAORY! ) - napht ha
| en-2-yl 132%— mﬂmb@mﬁmahhﬂh@lﬁnzm oH napht hal Teh 18er Oq
3- (( 5- hydr oxkypentytamimo)y=—0OR maphtharen- L=yt matn [) na hthalen-2-yl 134
1- (1- oxy- acltyigc a,qdpthg%tntgz%| OH napht hal en-gi ! 4%& 31. 7 ?Jhﬁf“nal en-2tyl 135
benzo[ 1, 3] dj oxol OH napht hal en-1-yl [ 137 i soquf 3-vyl
napht hal en-[IT-yT™ ﬁ oxg phenyl naphthal en-1-yT 41 V\D 2005[1073214
PCTI US2005/ 00565 naé}g%l{u ‘f?g g L R6 R4 OH naphthalen-1-yl
76 | naphthalen-2-yl . OH 6-Br-benzothiophen-3-yl
77 | naphthalen-2-yl CH N-isopropyl-indol-3-yl
79 | quinolin-6-yl OH | naphthalen-1-yl
82 | naphthalen-2-yl - OH N-phenyl-indol-3-yl
(4-(1H-indol-3-yl)-piperidin-1- | .
83 ylcarbonyl)-naphthalen-2-yl _OH néphthalenj y
85 | Indanyl OH naphthalen-1-yi
86 | naphthalen-2-yl OH g;‘]H ,1-dioxo-benzothiophen-
: ((S;phenyl)pyrrolidin-1- 4.
87 ylcarbonyl)-naphthalen-2-yl OH naphthalen 1 y
89 | naphthalen-2-yl Ph 5-Cl-benzothiophen-3-yl
((3-methyl)-cyclohexyl- s
90 amino)methyl-naphthalen-2-yl OH naphthalen -yl
3-(cyclopentyl-N-methylamino- 1.
" carbonyl)-naphthalen-2-yl OH naphthalen-1-yl
3-((Hexanoic acid methyl
92 | ester)aminomethyl)-naphthalen- CH naphthalen-1-yl
2-yl
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R3 139 3-(isopropyl oxycarbonyl)- OH naphthal en-1-yl napht hal en-2-yl 140
napht hal en- 2-yl OH benzot hi ophen-2-yl 3-{[1- (napht hal e n-2-yl carbonyl) 141
pi peridin |)-am no)- OH naphthalen-1-yl napidiais 142

3- (benzyl rre4\P’é ﬁﬂ&ﬁ%pht hal en-1-yl am nonet hyl ) - napht hal en- 2&?%01%9

napht hal en- 2- yI OH 6- (4-butyl phenyl) benzot hi ophen-3-yl 146 benzof uran- 2-yl
CH3 5-d - bengothijophen-3-yI .-~-Preferred énbodi nerfts of the phosphonic and
phosphi ni c ac'bgi of thq:ﬁ;x-e&é nventi on i Rel ude thosezoﬁ@npounds of Fornmul a
(Ic) shown inp ble IV: O™FORS_H P, az [N ZR4 (lc) 5 Table IV z
Cpd a R5 R6 - Rs_2 3. 4- dLiLuﬁrn nhp yl H.Odi5.d-henzathi ophen-3-yl 4
4-f 1 uor o- phenyl H OH 5-d -N-net hyl -i i ndoll - 3- yl q 3-fluoro-phenyl H CHB
5- CI - N- et hy] - i ndo8<{B¢2/bdxo-Z,3-8jgddt f | uor ¢- phenyl |H CH3
5- Cl - N- net hy| -93ndoberiZeiidazbl21-4h-piperidnyiheny IO OHl riaplthaleerizgt hi ophen- 31yl 42
WO 20051073214 PCTyitiseaOH/ apataRn-290d RS R6 Z-R'| R3 14 phenyl H CHs
5-d - benzot hj ophgn-3-yl 15 3-fluoro-pheényl H CH3 5-d -benzot hi ophen- 3-vyl

16 3,4-tiflupro-phenyl H CHS 5-0 -benzofhi ophen-[3-yl 17 3, 4-difl uorotphenyl
H CHs 5- - bengot/ hg-gieen-amisidcardidyiokgny | HCS’J_l—i 5- napRt%QF h| ophen- 2-yl

U

4 methyl)-naphthalen-2-yl

3-(phenyl-aminacarbonyl)- ' 4.
95 methyl-naphthalen-2-yl O naphthalgn -yl
86 | quinolin-2-yl OH naphthalen-1-yl '

3-((4-phenoxy-phenyl)-
97 | aminocarbonyloxymethyl)- OH naphthalen-1-yl -
naphthalen-2-yl

5-(4-F-phenyl)-N-methyl-indoi-

98 | naphthalen-2-yl . ' OH 3.yl

89 | naphthalen-2-yl OH 4-Br-benzothiophen-3-yl. -
3-[(4-benzotriazol-1-yl-piperidin- 4

100 1-ylcarbonyi)]-naphthalen-2-yl OH naphthalen-1-yl

101 3-(4-phenyl)-piperidin-1- OH

ylcarbonyl)-naphthalen-2-yl nap hthalen-1v-yl |

3-((naphthalene-2-carbonyl)-
102 | piperidin-4-ylmethylamino- OH | naphthalen-1-yl
methyl)-naphthalen-2-yl

. 3-((3-benzenesulfonyl)- .
103 | pyrrolidin-1-ylcarbonyl)- OH ‘naphthalen-1-yl
naphthalen-2-yl

3-(N-[3-(4-ox0-1-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-y!
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19 4-fluoro-phenyl H OH 5-C -benzot hi ophen-3-yl 21 2-fluoro-phenyl H CH3
5-d - benzot hi ophen-3-yl 24 4-fl uoro-phenyl H CH3 5-C -benzot hi ophen- 3-yl
25 pyridin 5-d - benzot hi ophen- 3- yI 29 3,4-dif Cl,{?[lj ny H
CHZCH3 5- Oégélﬁ‘yg’t ophen 3-yl 37 phenyl H OH napht hal eﬂn é}P(Bébg
4 rret hOXy' n Q \Il : —rl_ 4 I'T'St ||‘y’! pl |, |
5-d - benzot H 491 - di met hoxy- phen)l H CH
5-d - benzot|h ydroxy- bherf1 H{OH 5- C]Z-Benzot h| ophenL 3-vyl
78 4-chloro H CHB 5- CI trFhzot hi bphen-3-yl 81
4-trifluorg - OH 5- O -pengotrhtopnégn- 3-yT 43 WO 20057073214
PCT/ US2005/|09d 5% fipfert RS R6 Z-R'  R3| 14%2- metnhppyalehany! H CH3
5- d - benzot|hi ophen- 3 yI 146 benzofura"l 2-yl H{CH3 5-d - benzot hi ophen- 3-yl
147 2-nitrg-pheny & I nzot hi pphen-3-yI 148 2- et hyl carbonyl oxy- H
CH3 5-C - benzmt hl_ﬂﬁg% %“ ?me*ﬁh nyl 14D 20w dr Oxgpigthalaydt-yH CH3
5- Cl - benzotjhi opﬁ ¥o pyridin-2tyl H CHg 5-C -benzot hi ophen-3tyl 151
2- am no- phenyl H CH3 5-C -benzot hi ophep-3-yl . 152 3-trifl uoronet hyl -phenyl H
CH3 5- O - bentes hi @Gdiénaghtydlen-2%8 3-tri | | udtbned merkthalen-1-yi
CH355- A - benzot hi ogphen-3-yl__phenyl 1 154 3-nethoxy-phenyl H CH3
5- C - benzot hi ophefirpdpd, 55 2-net hyl - phen CHs 5- O - benzot hi ophen- 3-vyl
156 2, 6-di f|l 1% ¢- zz)bﬁét gn (2'21 1 bengot I‘i%l"bpherﬁ‘thtW'en 48%Y 4- cyano- phenyl H
CH3 5-d - benzot h| pn- -v 4III‘P do-phenyl H CH3
5-d - benzotfhi o ep((gpuén |3mmbNHC( =D)) 2NH2- benzot hi ophen- 3-yl
phenyl 160 E‘E | ateRhipa RRY.y I—|y -d - pen¥t hi ()ﬂﬁ%@%’qw 161
3-chloro-p ﬂn\" H-CH3-- 50 hm\.zefrh:{,phu.. 3—y+
3-(N-benzyl-N-methyl-amino- 4.
m carbonyl}-naphthalen-2-yl O.H naphthalen 1yl
3-[(5H-dibenzo{a,d]cyclohepten-
112 | 5-yl}-propyl]-methyl-amino- OH. naphthalen-1-yl
methyi-naphthalen-2-yi
3-(4-(benzothiazol-2-yl- .
113 | piperidine-1-carbonyl))- OH nalphthalen-1-yl
naphthalen-2-yi
1-(2-ox0-2-(4-phenyl-piperidin- 4
114 | 1.y))-ethoxy)-naphthalen-2-y! OH | naphthalen-1-yl
3-[2-(3,4-dimethoxy-phenyl)-
115 | ethyl]-N-methyi-aminocarbonyl)- OH naphthalen-1-yl
- naphthalen-2-yl
116 | naphthalen-2-y! OH 1-Me-1H-pyrrolo[2,3-blpyridine
3-{{4-OH-cyclohexytamino)- i ‘
nr methyl)-naphthalen-2-yl OH haphthalen 1yl
g 2-carboxy-
118 naphthalgn-Z yl CHa benzothiophen-3-yl
3-{benzylaminocarbonyl)-
119 naphthalen-2-yl OH naphthalen-1jyl
121 | 3-(@-phenyl-allyloxy)- OH | naphthalen-1-yl

naphthalen-2-yl
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CVO 2005/ 07321-4 PCT/ US2005/ 001659 Cpd R6 R6 Z-R4 R~ 162

3, 5-difluoro-phenyl H CH3 5-d -benzot hi ophen-3-yl 163 2, 3-di fl uoro-phenyl H
CHs 5-C - bepggtdi Qgﬁ pn 3-yl 164 2-brono-phenyl H CH3  per/us2005/001659
5- C - benzot hi ophe 165 2, 3-di met hoxy- phenyl H CH3
5-d - benzot hi oohen 3-;_/I 166 3-nitro-phe H CH3 5-d -henzot hi aphen- 3-yl
167 3-brono-phenyl |H CH3 5; C,= pot hi ophen-3-yl 1168 3, 5-di net hoxy-phepyl H
CH3 5-d - benzot bb@ﬁ)hen 3-R1—=£6Q22, 5- di f | yor crphenyl H CiBR*
5- O - benzot hi ophen{3-yl 170 3;5- dg&hl or o; pheny! H CH3
5-d - benzot hi Fer3 JJ" Pttt f~troro PIIUIIyI H—EH3
5- Cl - benzot hi op 3; phenyl Ig:HS - benzaot hi ophen- 3-yl
173 phenyl CHZC?%;) %@zﬁg)ﬁ&ﬁ?wa& ?QP phera]a%f-hrgr%ﬁﬂo Iy- prop-1- POH
napht hal en-1 - yi t—3=methoxy-pro -T —3=mEthoxy-—Tnaphthaten-1=y yl
prop-1-yl ox 17@ )h%ﬁyethgxy@arbgnﬂm@tfaﬂxah - nap gﬁﬂhg@n;ﬁ )l | -eth-- |
177 phenyl CH20C( O)n&ghtfmmm Wal en-1-yl  {-butyl ]178 phenyl -CH2 CH2 CH20-
napht hal en- 1- yi—45 20057 073214 PCI7 USZ0051001699 Cpd R5 R8 Z-R4™ R3
2-di met hyl  1791phe %(Cyglgp%nt WWT"&‘?WWO) amarp- napbhitaleans-yl  eth-1tyl
et hoxy 180 phenyl - ha@gEYl2 - ocH2 napht hal en- 1-yl (=0 NEt 2
(CH2) 2SC(=0) -|Q(CH2) 2S 181 phenyl t-butyl |C(=0) naphthal en-1-yl t-but 182
3, 4di f | uor o- phengs | IndgHiaEN=)! CH3 5- C - benz@Hhi oplted@k-t3enpgbthiophen-2-yi
3-(phenethyl-methylamino- 1.
_ 126 methyi)naphthaien-2-yl OH naphthalen-1-yl
2-(benzylaminocarbonyl)-
127 | naphthalen-2-yl CHg benzothiophen-3-yl
128 | naphthalen-2-y! - OH N-phenyl-indol-4-yl
129 | indol-5-y! OH naphthalen-1-yl
3-(3-phenyl-propylcarbamoyl)- 4.
130 methoxy)-naphthalen-2-yl OH ‘naphthalen 1-y!
3-(2-phenyl-pyrrolidin-1- 1
131 ylcarbonyl)-naphthalen-2-yl OH naphthalen-1-yl
132 | 3-amino-naphthalen-2-yl OH naphthalen-i-yl
3-((5-hydroxypentylan;lino)- v
133 methyl)-naphthalen-2-yl OH naphthalen-1-yl
1-(1-oxy-acetic acid methy! | i
134 ester)-naphthalen-2-yl OH naphthaler-1-y!
135 | benzo[1,3]dioxolyl OH naphthalen-1-yl
137 | isoquinolin-3-yl OH naphthalen-1-yl
138 | 3-phenoxy-pheny OH naphthalen-1-yl
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Preferred embodiments of the phesphonic and phosphinic acids of the present

invention include those compounds of Formula (Ic) shown in Table IV;

\H\Z—H‘

RS

(Ic)

5
Table IV
Cpd " R® Z-R*
R®

2 | 83,4-difluoro-phenyl H OH 5‘-CI-benzothiophen-3.-y[
4 4-fluoro-phenyl H OH 5-CI-N-méthyl-indo|-3-yl

6 3-fluoro-phenyi H CH; | 5-Cl-N-methyl-indol-3-yl

7 3,4-difluoro-pheny! H CHj 5-Cl-N-methyl-indol-3-yi
12 | 4-amino-phenyl H OH 5-Cl-benzothiophen-3-yl

42



207 3, 5-di chl oro-phenyl H OH 5-d -benzot hi ophen-3-yl 208
2, 4-di f| uor o- phenyl H O—| 5-d - benzot hi ophen-3-yl 209 3-am no-phenyl H OH

5-d - benzot 210 2- et hoxy- phenyl CHZOC( O) 5 01659
5-C - benzotﬂlbgg %932 t-butyl 211 pyridin-2-yl - ?3—@
5-d - benzot hi Dhen 3- A_d t-butyl 3-trifluoropet hmu/- -(‘.H)(Y‘L_()\l 212 butyl
CH3 5-d -pbenzot hi oph yl  phenyl 47 WO 2005/ 073214 PCT/ 1182005/ 001659
Cpd R5 Rs| gp®d Ra 243.3- met hox}- phenBi - cHRloC(R) t{ cH3  zR®
5- C1- benzpt hi ophen- 3-yl'g3butyl 214 2, 6-di fl ujoro- phenyl -CH2OC(=0) t- CH3
5-d - benzpthi gphen- 3-yT _butyl PI5 7-CATOro- phenyl - CHZOC(=0 CH3
5-d - benzptiai gppemyB-yl  t-buty| . 216 3-chllor ocheny5-ClHidaedtmobhed- Byl
5-C - benzpt hi ophen-3-yl t-buty| 217 3,5-difll uoro-phenyl -CH20C(=O CH3
5-Cl - benzpt hi gphen-3-yl —t-buty| 218 2, 3-di fl uoro-phenyl -butyl CH butyl| O
CH3 5-d - berszot Biflogbemedylyl 219 2- br ohio- phenyl CEH2 OCE=@)beBEiRhiophen-3-yl
5-d - benzpt hi gphen-3-yl t-butyl 220 2, 3-di nethoxy-phenyl -CH2OC(=0Q) CH3
5- 0 - benzpt hi gphen-3-yl t-buty 221 3-nitrjo- phenyl { CH2OC(=0) CH3
5- C - benzpt1§i opBéritfBioyd-phanybut y| 222 B- br ool pheldy| | &r@itiepzatpioghes-3-y!
5-C -benzpthigphen-3-yl t-butyl 223 3 5-di hoxy- phenyl - CH?0C(=Q) _CH3
5-d - benzpt hi gp hen 3- yI t-buty] 224 2,5-dif| uoro- phenyl -CH20C(=0) CH3

18 phenyl H OH 5-Cl-benzothiophen-2-yl -

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

21 2-fluorc-phenyl H CHs 5-Cl-benzothicphen-3-yl

24 4-ﬂuoro-phenyl H CHs 5-Cl-benzothiophen-3-yl

25 | pyridin-3-yl H OH 5-Cl-benzothiophen-3-yi

29 | 3,4-difluoro-phenyl H CH.CHy | 5-Cl-benzothiophen-3-y!

37 { phenyl "~ H OH naphthalen-1-yl

38 | 4-methoxy-pheny! H OH 5-Cl-benzothiophen-3-yi

42 | 4-methyl-phenyl H OH | 5-Cl-benzothiophen-2-yi

49 | 3,4-dimethoxy-phenyi H OH ,5-C!—benzothiophen_-3—yl

66 | 4-hydroxy-phenyl H OH 5-Cl-benzothiophen-3-yl

78 | 4-chloro-phenyl H CHs 5-Cl-benzothiophen-3-y)

81 [ 4-trifluoromethy!-phenyl H OH 5-Cl-benzothiophen-3-yl
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-butyl O CHs 5-d -benzot hi ophen-3-yl 225 3, 5-di chl oro-phenyl -CHtbutyl 226
2,4-di fl uoro-phenyl -CH20C(=0O CH3 5-C -benzot hi ophen-3-yl t-butyl 227
3- am no- phe 0) CH3 5-d - benzot hi ophen- 3-yl < gm =0)
“ocH2 226 2 ﬁé{)‘h‘r% bhenyl t-butyl OX(=Q 5-d -benzot hi Op‘ﬁ“ﬁé‘”{}’ﬁé “but !
-CH20C(=0) -OCH2 229 pyridin-2-yl t-butyl OC(=0Q) 5-d -benzot hi ophen-3-yl
t-butyl 48 W) 2005/ 14 PCT/ JS20051001659] 2 Cpd @& R5 RS Z-R R3
3-trifluor Eat hoxy- oC(=0 10CH2 @80 phepyl RS- butyl OC(=Cg-R*
5-C -benz phen 3-vyl Rat buty -CH20C(=0) | -OCH2 231 3-net hoxy phenyl
t - butyl ua 5=—C=benzothrophemr=—S=yr—t=bury——CH20C(=0O—=0CrH2—232
2,6-diflupr FO) 5-{ - benzpt hipphen 3Cyd SthdphaH-3-y
1Q nok cAphens ronzéth
- CH20C( =0 %H}égg 5éBtl]j%'?poro phenyl t-butyl OC(:%) 5- benzot EI op en 3t vl
t-butyl CHZOC(=0) -OCHZ 234 3jchioro-phenyl t- buty£ Ot,( =0
5- O - benz pylgs nfpBordranlo-yit - butyl - CHROC(=0) | - CEHR 23%-Gbangéthiopiesra- p:hen |
t-butyl OC(=0)| 5-0 -benzot hi ophen-3-yl t-bufyl -CH20C(=0) -OCH2 236
2, 3-di fl upro-pghenyl t-butyl OC(E0 5- Ct - benzpt hi ophef- 3- yI
147 | 2-nitro-phenyl H CHj 5-Cl- benzothlophen 3-yi
2-methylcarbonyloxy- : = AL . .
148 phenyl H CHs 5-Cl-benzothiophen-3-yl
149 | 2-hydroxy-pheny! H CHj 5-Cl-benzothiophen-3-yl
150 | pyridin-2-y! H CH; 5-Cl-benzothiophen-3-yl
151 | 2-amino-pheny! H CH,; | 5-Cl-benzothiophen-3-yl
152 | 3-trifluoromethyl-pheny! H CHs 5-Cl-benzothiophen-3-yl
3-trifluoromethoxy- ¥ -
153 ohenyl H CH; 1 5~Cl-benzc?th:ophen-3-yl
154 | 3-methoxy-phenyl H CHj 5-Cl-benzothiophen-3-yl
155 | 2-methyl-pheny! H CHs; | 5-Cl-benzothiophen-3-yl
156 2,6-dif|uoro-phenyl H CH3 5-Cl-beniothiophen-3-yl
157 | 4-cyano-phenyl H CHj 5-Cl-benzothiophen-3-yl
158 | 2-ureido-phenyl H . CHj 5-Cl-benzothiophen-3-yl
2- (NHC(=0))sNH,- : :
159 phény, (=0))2NH H CHs | 5-Cl-benzothiophen-3-yi
160 | 2-chloro-phenyl H CHs 5-Cl-benzothiophen-3-yl
161 | 3-chioro-phenyl H CHs 5-Cl-benzothiophen-3-yl
]
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t-butyl -CH2OC(=0) -0OCH2 237 2-brono-phenyl OC(=0) 5-d -benzot hi ophen 3-vyl
t-butyl t-butyl -CH2OC( 0) -OCH2 238 2, 3-di net hoxy- phenyl t- butyl =0
5-C - benzot hi ophen- 3-yl -but 1 CHZOC( =0) -0OCH2 239 3- mtro& Prlfé t - butyl
oC(=0) 5- CIWBe?H%W%phen 3-yl  t-but -CH20C(0) -ocH2 A58 bhenyl
t-butyl OC(=0O 5-d -benzothi ophen-3-yl t-but | CH20C(=0Q) -0OCH2 241
3, 5-di rret oXY pheny but yl =0 b5- CI benzot hi ophen 3-yl t-butyl
- CH2OC( —q $FrH2 24 -di fl uoro ph t - Qut yigs OC( —O) Z-R?
5-0 -benzo?‘?n bphen- 3 3t but _0) - OCH2 24B 3, 5-di chl or o- pheny
t'butyl CY\J h ‘D\.,lll_vcnl U T 1 r ty‘l_ \,nz Lll——Gy ML 24_4
2,4-difl uo OC( =0 b5- benzot Ne hﬁiﬂe}ﬁ
- CH20OC( =Q) E&Q:g?%i%or%%% no- phenyl t'gbutyl %%30 Fa%_]-éé?]zzot(r)tl | oph ¥1 3-y|
t-butyl R246—2=methoxy-—phenyl——CH2O0S(=0—0C+5=Cl=bengotti opﬁerrd yr—t=tut yl
49 WO 20054 &y B2IAeHL UR2RPS/ 001659 Gpd RS |R6 @1 R4 | RE1-BEzatibpHEh B - V!
- CH20C( =Q) %—1 él C?l-lgan?ot | ophen-3-yl  t-butlyl 248 3ptrifluor orr%t hox@-
- CH2OC( =@y —OH|5-CI - benzot hi ophen-3-yi
. | 164 | 2-bromo-phenyl H CH; 5-Cl-benzothiophen-3-yl
165 | 2,3-dimethoxy-phenyl H CH; - | 5-Cl-benzothiophen-3-yl
166 | 3-nitro-phenyl H CH3 5-Cl-benzothiophen-3-yl -
167 | 3-bromo-pheny! - H CHg 5-Cl-behzothiophen-3-y1
168 | 3,5-dimethoxy-pheny! H CHs S-Cl-benzothiophen-s-yl
169 | 2,5-diflucro-phenyl H CHs 5-Cl-benzothiophen-3-yl |
| 170 | 3,5-dichloro-pheny! H CHs | 5-Cl-benzothiophen-3-yi
171 | 2,4-difluoro-phenyl H CHs 5-Cl-benzothiophen-3-yl
172 | 3-amino-phenyl H CHs 5-Cl-benzothiophen-3-yl
173 | pheny! -CH,C(Me),CH,0- naphthalen-1-yl
174 | phenyl 3'meth°’;}"p'°p'1' OH | naphthalen-1-yl
, 3-methoxy-prop-1-| 3-methoxy- 1
175 | phenyl Vi orop-1-yl- naphthalen-1-yl
OXy
176 | phenyl 2-(1,3-dioxolan-2- OH naphthalen-1-yl
yi)-eth-1-yl
-CH,OC(=0) o
177 | phenyl. t-buty] OH naphth_alen 1-yl
178 | phenyl -CH; CHp CHRO- naphthalen-1-y!
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phenyl t-butyl 249 3-nethoxy-ph
t-butyl -CH butyl O H 5-dC
tbutyl 251 2-chloro- henyl

enyl

- benzot hi ophen-

3-vyl

253

-CH20C(=0) OH 5-d - benzot hi ophen- 3-yl
250 2, 6- difluoro phenyl

-CH2OC(=0) OH 5-Cl -benzothio but yl
252 3-chl or§9 ﬁ%‘f?ﬁ‘ CH2OC(=0) OH 5- O - benzot hi ophen- 3- yI° %s'ig W 6

3, 5-di fl uor o- phenyl -CH2OC(=0O) _OH 5-C - benzot hi ophen-3-yl __t- butvl 254
2, 3-di f| upr o- phenyl OC(=O {H 5-d -benzof hi ophen{3-yl t-butyl 255
2- br omo- phegyl| - CH2 ) OH 5- (O =bengdt hi ophen-g&-yl | t-butylzK6
2, 3- di et hoxy-|phenyl OC( =0 | OH 5-Cl-benzothiophen 3-yl t-butyl 257
3-ni tro- pphenytr: -Cn206( =O—OH-57C=tenzothio 213 oth =butyi 458
3- br ono- phepyl| 4CHAOC(=0) OH 5- (P-disegivdarminephe I??}. y‘ff niép,}ﬁr,é,g,l, P
3,5-d|net10xy-6%en | -CH2OC(=0) | OH Bﬂtiybenzot ﬂB but 260
2, 5-di f | upro=ghenyt-—€CR26S(=0—PH5-C—=benzo mé Hlen- 3-yt—t-but y| 261
3, 5-di chl prgq CH2OC( =0 Nenzof hr en- ayhthaibnBui yl - CH-but yl
1 H thaién
o) O—|5-O-E ;ﬁ]t *ophen 3-yl 262%(??dlfluo$@ thyl'?buty ?
3- am no- pfrenyt=CHZ0C(=0 OH 5- I - benzot hi op DNCPLYS | T-butyl 50 WO 200 /0
732 14 POTARBAQREAN01659 2 Cpd | (RtRECEGY zﬁgo% MebpRKeRIsny| - CH2 CH2
CH2O- 5- OL- benzot hi ophen-3-yl  |tbutyl t-butyl
182 | 3,4-difluoro-phenyi 1 -CI:EOUEFO) CH; 5-Cl-benzothiophen-3-yl
183 | 3,4-difluoro-phenyl (2-dime?';]r])1ﬂ3rlnmo)- CHs 5¥Cl-benzothiophen-3-yl
184 | 3,4-difluoro-pheny! {2-amino)-eth-1-yl CH; =~ | 5-Cl-benzothiophen-3-yl
185 | 3,4-difluoro-phenyl -CH,C(=0O)NEt, CHs 5-Cl-benzothiophen-3-yl
~ —OCH, | |
186 | 3,4-difluoro-phenyl CHOCE=0) | 5520) | 5-C-benzothiophen-3-yi
t-butyl “butyl
| 187 | 8,4—difluoro-phenyl 'C';'_%?J%TO) OH; | 5-Cl-benzothiophen-3-yi
188 | 3,4-difluoro-phenyl CHC=ONEt, | ~"OCH2 | 5.c1penzothiophen-3-yi
’ 2 2 | C(=O)NEt, | -
189 | 3,4-difluoro-phenyl -CH, CH, CH,0- 5-Cl-benzothiophen-3-yl
190 | 3,4-difluoro-phenyl ‘CHOC=0) - | 5 | 5.clbenzothiophen-3-yl
methyl
P -CHz0C(=0) . .
191 | 3,4-difluoro-phenyl isopropyloxy OH 5-Cl-benzothiophen-3-yi
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 ohenyl H OH 5-Cl-benzothiophen-3-yl
195 | 3-methoxy-phenyl H OH 5-Cl-benzothiophen-3-yi
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265 pyridin-2-
3-trifluoronet hoxy-
CH2 CH2 CH2O 5-d -benzot hi ophen- 3-yl

3- met hoxy- phe
2,6-difluorB?

yl

-CH2 CH2 CH2O- 5-d - benzot hi ophen- 3-yI
-CH2 CH2 CH2O 5-d - benzot hi ophen- 3-yl

266
phenyl
268

5?495{93,}214 CH2 CH2 CH20- 5-Q - benzot hi ophen- 3-Bf{T/US3§5/001659

267

2-chl oro-phenyl -CH? CH? CHPQ- 5-Cl-benzothiophen-3-yl 270 3-chl oro-phenyl
-CH2 CH2 |CH2G  5-d +behzot hi ophen-3-yl 27113, 5- dlfluoro phenyl -CH2 CH2
CH2O 5- CiGgaehzot hi ophen-3-yl  [272 2RS-di fl uoroRphenyI -CH2 @& cH0-
5- d - benzot hi pphen- 3-ylR3 273 2-br ono- phenyl [-CH2 CHJ CH20-
5- C1- benzothi pphen-3-yI— 274 2,[3-di met hoxy- phenyl -dHZ2 CH2 CH2O
5- A - benzotdsi pphewifidoiphedyld 3-|ni tro-fphenyl |- CHiH CH2 SI826knzothiophen-3-yi
5-C - benzot hi pphen-3-yl. 276 3-bronp-phenyll -CH2 CH2 CH20-
5-d - benzot hi pphen-3-yl 277 3,|5-di met hoxy- phenyl -dH2 CH2 CH2O -
5- d - benzotd7i ppiebinrBphdnyl 278 2,|5- di f IHior o- phenyPH =CH25-CHRe@efr®phen-3-yl
5-C - benzot hi pphen-3-yl 279 3.i5-di chl oro-plenyl -CH2 CHZ2 CH20=
5-d - benzot hi pphen-3-yl 280 2,(4-di fl uoro-phenyl -CH2 CH2 CH20-
5- O - benzot9§i ppfblAcosPhEnyl 51 WO|2005/ 073214 PCT/QI$20057 Gt hergthiapianRs! R6 | Z- R4
R3 281 3-am np-phenyl -CH2 CH2 |[CH2Q- 5-(Cl - h,en_ 3=yl 2992
2- met hoxy- phen I - i sqpropyl oxy OH|5 benz hi ophen-3-yl_ 283
pyri di n-2-13° -éﬁf@ﬁ?“b? $¥%propyloxy 5.0 - b ot i %%ﬁbﬂﬁ@ﬁVFgﬁéﬁy .
3-tri fl ugreref-hoxy—CHR20E=0—GH-5—C—benzot-hi-ophen3—H—phenyt .
i sopropyl 219 0 pheryl - CH2OC(=0) i rop%%?%
5-d - benz 8%% ga lugr%/;{%eé%(% - d| fl d_ir o- phq=nyisd)|§)CHZ é? gé_mophen 3y
5- d - benzethtpphen=S=y+—i bUpl apyt-oxy—287—2=-chtoro-jphenyt—CH20S(—=6)
5- A - benzojgfyi OEfB?d?no'S Nnyl SOpropyl oxy (288 34 chlgy o- pheey.bereirddRery OH
5-C - benzothi p -SPf%y oprcpyloxy 289 3)|5-di fluaro- phenyl - CH2 =0 H
5- d - benzotti pnen 3=yl Tsoprgpytoxy 290 2, 3-dirfTgoro-pnenyl - CHZO(=p) OH
5- 0 - benzaioai ppBaiiméhisty-pHeadpr onyl oxy H OH 5-Cl-benzothiophen-3-yl

. 203 | 3-nitro-phenyl H OH 5-Cl-benzothiophen-3-yl

204 | 3-bromo-phenyi H OH 5-Cl-benzothiophen-3-yl

205 |3,5-dimethoxy-phenyl H OH 5-Cl-benzothiophen-3-yi

| 206 | 2,5-difluoro-phenyl H OH | 5-Ci-benzothiophen-3-yi

207 | 3,5-dichloro-phenyi H OH 5-Cl-benzothiophen-3-yl

208 2,4-diflubro-phenyl H OH 5-Cl-benzothiophen-3-yl

209 3-amino-phenyl H OH 5-Cl-benzothiophen-3-yi

210 | 2-methoxy-pheny! C'?SJ %TO) CH, 5-Cl-benzothiophen-3-yl

211 | pyridin-2-yi -Cr:?bou%rm CHs | 5-Cl-benzothiophen-3-yl

3-rifluoromethoxy- -CH,OC(=0) t- : o
212 phenyl “butyl CHs 5-Cl-benzothiophen-3-y!
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291 2- br ono- phenyl
2, 3-di met hoxy- phenyl

-CH20C(=0) OH 5-d - benzot hi ophen- 3-yl
- CH20C(=0) OH 5- d - benzot hi ophen- 3-yl

| sopropyl oxy 292
isopropyloxy

293 3-nitraq-phen 20C(=0) OH 5-d - benzot hi ophen- 3- Yo d 3R y 294
3- br ono- phéﬁ Fm’éhﬁttx =0) OH 5-d - benzot hi ophen- 3-yl |55Lropjﬁ@§yQ595
3, 5-di nmet hoxy- phenyl - CH2OC(=0) |sopropyloxy H 5-d - benzothlophen 3-yl 296
2, 5- di f | upre—phemH—EROS(=0—pH-5—E—benzot-htropheny3=yt—trsopropytoxy— 297
3, 5-di chl pr.o- phenyl oCc(=0 ™H 5-C|§benzoth[ hen{ 3-yl |sogfqpyloxy 52
WO 2005/07@9!!4 PCT/ U 5/ 001659 CpdRR5 R6'Z- RAY R3|298 2, 4- it | uor o- phenyl
-CH20C(=0) _OH|5-d - benz&hi opheh-3-yl i soprbpyloxy 1299 3-am no-phenyl
- CH20C(=0)  OH |5- A - benzot hi ophen- Fyhd quropyloxy 300 )
3- f | uor o- 5248 |c}-Betfewnphersl CH3 5- C ZE X zot hi pph€Rs 3- yI5-Cldgenzothiophen-3-yl
2-fluoro-B-chlioro-phenyl H CH3 5-C -he zot hi phen-3-y ! 302
4-f | uoro- B-chljoro- phen | H CH3 S-Qm4bmmz@¢mroph
2-f 1 uor o- 523 |oree? BH %91'91phf'~f‘3@—|3 5- O -zb@@zot hi oph§E'=’3 I5 Cé?ﬂ‘zom'(’phe” 3yl
3, 5- di br opp-phenyl H CHs 5-C—-benzot-hi-opher—B—yH—30%—3—~eyane—phermy—H-C
5-C - benzpthiap | 306 2-tyaseL@bem) H. 5-
307 3 flup #’5 &%@%‘ r('éf' benzot hi ophamA3-yl | tVifl uororrllaetﬁﬁ%tﬂioﬁmp y§08.
3-fl uor o- p—ehtoro—pheryt—H-cH S-Ci-bcnzé%giu tren=3=yi—309
2-f 1 uor o- B»Ghl - H OH 5{ A-Che@2MNi ophepy3- vyl ;
&3S ! Briz- Y 5-8lfhnzothiophen-3-yl
4-f|uoro-3?g Ior@lgﬁgﬁ%wa OH 51 d - bt hi ophen- 3-yIl ~ 311, P y
2-f1 uor o- p=chtioro-phenyl—H OF 5fCr=benzothiophen- 3=y 312
3, 5-di brommhewmnhbr%hénﬁl benzofhe@ptréN- 3t yI cH313 Z-cymacthiopner-a 4
5- C - benzpt hi dphen-3-yl" 314 2- ¢yano: nyl H CH 5-C -benzothlophen
218 | 2,3-difluoro-phenyl 'C]_:‘_Zt?u?;ro) CHs 5-Cl-benzothiophen-3-yi
219 | 2-bromo-phenyl 'C'_:fu%gro) CHs 5-Cl-benzothiophen-3-yl
220 | 2,3-dimethoxy-phenyl -Cl-*:fu(t);TO) CH, 5-Cl-benzothiophen-3-y!
221 3-n‘itro-phenyl 'C'-:fgu(f;ro) CHa: 5-Cl-benzothiophen-3-y!
222 | 3-bromo-pheny! 'C":fgu(f)fro) CHs | 5-Cl-benzothiophen-3-yl
223 | 3,5-dimethoxy-phenyl 'C'Jt'_fuiffo) CHs | 5-Cl-benzothiophen-3-yl
224 | 2,5-difluoro-phenyl 'C'Jt'fﬁ;ro) | cHs | 5-Cl-benzothiophen-3-yl
225 | 3,5-dichloro-pheny! Cljzt?u?;r 0) CHs 5-Cl-benzothiophen-3-yl
226 | 2,4-difluoro-phenyl 'C*t'fuifro) CHs | 5-Cl-benzothiophen-3-yl
227 | 3-amino-phenyl 'C'_:fgu(f;ro) CHs 5-Cl-benzothiophen-3-yl
_ _ -OCH;
228 | 2-methoxy-phenyl Cljzbog (I_O) OC{=0) | 5-Cl-benzothiophen-3-yl
| y t-butyl -
_ -OCH:
229 | pyriin-2-y! 'C"t'fu%ro) OC(=0) | 5-Cl-benzothiophen-3-y!
: t-butyl
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53 WO 2005/ 073214 PCT/ US2005/ 001659 Cpd R5 R6 Z-R4 R 315 3-fluoro-5- H OH

5-d - benzot hi ophen- 3-yl
- CH20C( =O)
2-f | uor o- 3-VERPYFEL3BHeny|
318 4-fluoro-3-chloro-phenyl

t-

trifluoronethyl-

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

- CH2O(=0) t-
- CH20C( =0) t -

phenyl

butyl 31

7

CH3 5-d -benzoth

CH3 5-d -benzot hi ophen- 3-vl

butyl 319 2-fl uoro-5<TR| oro- phgnyl -CH20C(=@) t CH3 b-Cl - benzot hi ophen-
butyl 320 C%:cﬁ di bro henyl -QH20C( 39 t- C¢H3 RS C -penzot hi @geRen- 3-yl
butyl 321 3-cyano- phen é CH2C£( =0) t- CH3 5-C -benz thlophen 3-yl buty
322 2-Cy 1319 p|c||y| 'UIL k/) t=—CH3—5=C—=bhdnz -
3-fluoro |5 >®8Xft:©)ometh®y1855 gl - B8 (hObphe %@5 Brdl-fob 1 LyiPhe
but yl -CPQ%%%Lcmem[I}Q 324 3-f|uoro+§u@hlorc-§é@ﬂwﬂ F£2@9§%$¥4y
5- d - benzethi-ppher—3—y—t—bttyli—CH2OS=0)- %gu
2-fl uoro-|3;.6hl qr o- nyl - butly| -@GOLH-05- ¢ D&t h SRsomi¥dhents-Rut ¥
- CH2OC( :C»Z@O:%ﬁ%i%’&ﬁ*ap or o- 3- chl ¢ibotybhenyl {5 ﬂfy 5@5 @3 I Fl) enS')Ff
5- A - benzethi-pphen—3-—yH—t—buty——CH2ECS(=0) — 3L
2-f1 uor o-|5; a=phenyl t-butyl a:A0(=6) Cl- benzds hi @”‘Qz%ﬂ%hh t
- CH2 0 =c)2€%§é8§§€’%§¥'§”ﬂ| br orfo- pheéiayiyl t - bu% =0 ? BehzbtHbphehH
5- d - benzetht+pphen=3—y—t=but— “OCH,
233 | 2-chloro-phenyl -CH:00(=0) | 620y | 5-Cl-benzothiophen:3-yl
t-butyl t-butyl o
~ -OCH, |
234 | 3-chloro-phenyl -CH0C(=0) | 5620y | 5-Cl-benzothiophen-3-yl
. t-butyl t-butyl
. _ -OCH;
235 | 3,5-difluoro-phenyl "CHOC(=0) | 5520 | 5-Cl-benzothiophen-3-yl
t-butyl t-butyl
~ -OCHz
236 | 2,3-difluoro-phenyl -CH:0C(=0) | 55 0) | 5.Clrbenzothiophen-3-yl
: t-butyl -butyl
~ -OCH;
237 | 2-bromo-phenyl -CH0C(=0) 0OC(=0) | 5-Cl-benzothiophen-3-yl
tbutyl t-butyl . -
_ -OCH;
238 | 2,3-dimethoxy-pheny! -CH,0C(=0) OC(=0) | 5-Cl-benzothiophen-3-yl
t-butyl -buty]
) -OCH; |
239 | 3-nitro-phenyl “CHOCEO) 1 5620) | 5-Cl-benzothiophen-3-yl
: t-butyl t-buty]
_ -OCH; _
240 | 3-bromo-phenyl “CH0C(=0) OC(=0) | 5-Cl-benzothiophen-3-yl
t-butyl t-butyl
- ~OCH,
241 | 3,5-dimethoxy-phenyl "CHOC(=0) | 560y | 5-Cl-benzothiophen-3-yl
t-buty! -butyl
_ -OCH, _
242 | 2,6-difluoro-phenyl “CH:0CE=0) | 5620) | 5-Clbenzothiophen-3-yl
t-butyl t-butyl
~ -OCH; :
243 | 3,5-dichloro-phenyl “CHOC(=0) | 5Oy | 5-Cl-benzothiophen-3-yl
. t-butyl t-butyl
. | _ -OCH;
244 | 2,4-difluoro-pheny! -CH0C(=0) | 560) | 5-Cl-benzothiophen-3-yi
t-butyl -butyl
~ -OCH; _
245 | 3-amino-phenyl “CHOC(=0) | 460) | 5-Cl-benzathiophen-3-yi
t-butyl -butyl
246 | 2-methoxy-phenyl -Cl-:beU%rO) OH 5-Cl-benzothiophen-3-y
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- CH20C( =0)
t-but |
5-d -benzo
trifluoro

-OCH2 329 3-cyano- phenyl
CH20C( =0)

ro R PRRaE,

t

t - butyl
OCHZ 330 2-cyano- phenyl

t - butyl

t - butyl

t-

but yl

3719% o?s?oagsg

WD 2005/ 073214 PCT/ USZOOS/ 001659 Cpd R5 R6 Z-R' R 332
3-fluoro-5-chl pro-ph -CH2OC(|=O) OH 5-d - benzot hi ophen-3-yl t-butyl
CHbutyl Qgcddd 5-C - ot hi ophen- 3-ylgs 333 2-f| mbro-[3- chl or ozeenyl t but
334 4-fl ugr o- 3} chI oro-p yI -CHZOC( O) O—I 5-C - benzot hi ophen-3-yl t-but
- CH but yl &—CH5—C—tenzottioplfen=3- y| —f1TUoT OF 5- Chi or 0- phenyl—tTHu
- CH butyl |Qu7CH p%gﬂo:?pnzot hi ophen=GH @)36 3, Sodi br|osp;. Q&%)Hm:gmbh@yw 33
3- cyano- prenyl O OH 5-{ -bekr @)W'hl ophen-3-yl | t-butyl
2-cyano-p yi Llig_n OH 5-0 ﬂoenz hophen-B-yl t-butyl 339
3-fl uoro-E-2¢3C %@D "3 C - be D 3- yOH t rj $-Cubsreottidphenahenyl
t-butyl 340 3:-f - chl or o- phenyl i @42 CH2 CH2O- 5- O - benzot hi ophen- 3-
341 2-fluqro-3fchloro- phenyl CHi2 5- C - benzfot hi ophen- 3-y 342
4-f1 uor o- 3-8 aemnqmihceayydhenﬂ]—lz CH2 - beridt hi jophebergoiniophgd-3-yl
2-fluoro-5-chl pro-phenyl -CH2 Ch? 5 CI {benzot hilophen-3-yl 344
3, 5-di brono- phenyl -CH2 CH2 CH2Q-. Etf) tthi ophen-3- él 345 ‘
3- cyano- phe?p@ | 2@-gifl@rp-piemd- 5-|A @Pgﬂgt | op herPH- y| | 5-BitBerzothopheo-ghény |
-CH2 CH2 20| 5-d - benzot hi ophen-3 ‘
251 | 2-chloro-phenyl Cl-’:zt())u(tjy(/l =0) OH 5-Cl-benzothiophen-3-yl
252 | 3-chloro-pheny| 'C"t'flﬁ;fc}) OH | 5-Cl-benzothiophen-3-yl
253 | 3,5-difluoro-phenyl 'Cﬁ'f%fo) OH | 5-Cibenzothiophen-3-yl
254 | 2,3-diflucro-phenyl Cl':zgﬁ)(,ro) OH 5-Cl-benzothiophen-3-y!
255 | 2-bromo-phenyl 'qugu%ro) OH, 5-Cl-benzothiophen-3-yl
256 | 2,3-dimethoxy-phenyl 'C*t'fu?;ro) OH | 5-Cl-benzothiophen-3-yl
257 3-nit‘ro-phenyt:' 'CTSU%]:O) OH '5-C|-benzothiophen-3-yl :
258 | 3-bromo-phenyl 'Cﬂfu%ro) '. OH 5-Cl-beniothiophen-3-yl
| 259 | 3,5-dimethoxy-pheny) 'Cl':fu%ro) OH 5-Cl-benzothiophen-3-yl
260 | 2,5-difluoro-phenyl R OH | 5-Clbenzothiophen-3-yi
261 | 3,5-dichioro-phenyl -Cljft?uct;;ro') _ OH | | 5-Cl-benzothiophen-3-yl
262 | 2,4-difluoro-phenyl 'Cﬁfﬁéro) OH 5-Cl-benzothiophen-3-yl
263 | 3-amino-phenyl 'quuct;;ro) OH 5-Cl-benzothiophen-3-yl
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347 3-fluoro-5- -CH2 CH2 CH2O= 5-d - benzot hi ophen-3-yl trif | uo
romet hyl - phenyl 348 3 fI uor o- 5- chl or o- phenyl -CH20C(=0) OH

5-d - benzot i sopropyloxy 55 WD 2 00 5/0 73gldy,

oct Uesooe BEEREEMAY n' 2ePLORY ORL 2a0 2t Luoro s chit o phenyls®
- CH20OC( 0) |sopropyl oxy OH 5-d - benzot hi ophen 3- yI 350

| laYaVWaYi F~%

4-f | uor o S=chioro=phenyt—oH20C{o0)—CH q E—=penzothigphen-3=yt—TsSopropyt oxy
351 2-fl wqgro-5- chlohenyl - CH2OC( =@ |SO)rop|¥J oxy OH 2R o
5- 0 - benz&PFi jophen- 352 3, 5-di br&m phenyl ~CH2QC(=0) OH :
5-C - benzot hilophen- vIH i sopropyl oxy 353 B-cyano-phenyl - CH2QC(=Q)
| sopropyl oxy OH 5- CI benzot hi ophen 3- 354 2- cyano- phen | - CH2 C( 0? OH
5- O - benz AR lopREHIORY-PRENY! sopr opy| oxd' 8t CELPr yor o-(52 C"%ﬁﬁ?@iﬁ(@ prgyfl
5-d - behzot-hi nhnn - \/I trifluoronet h\/l - nhnn\ll i Sopr n\:l OXY- A BE eferred
enbodi ment,__of sent I nventi on 1. lf_g he repr tat ounds
pr esent ej; %sg ﬁ@ ;\l'/ 5 Tabl e "%Q %?'lzﬁ)O:P~ 56?113? ENeoty! qphﬁp'g%P %)
SCH H PEaH—72—+F+ N-0—56-Y 2805/ 0-+32H4—PEFUS2865/-061659—Cpd—OHH—CaN 0
0 266 g:g:‘l;lloromethoxy- -CH; CH, CH,O- 5-Cl-benzothiophen-3-yl

267 | 3-methoxy-phenyl | -CH,CH, CH,O- . | 5-Cl-benzothiophen-3-yl

268 | 2,6-difluoro-phenyl -CH; CH, CH,0- 5-Cl-benzothiophen-3-yl -

269 | 2-chloro-phenyi -CH, CH; CH,0- 5-Ci-benzothiophen-3-yl

270 | 3-chloro-phenyl -CH; CH; CH,0- 5-Cl-benzothiophen-3-yl

271 | 3,5-difluoro-phenyl | -CH; CH; CH,0- 5-Cl-benzothiophen-3-yl '

272 | 2,3-difluocro-phenyl : . -CHz CHz CH,O- 5-Cl-benzothiophen-3-yl

273 | 2-bromo-phenyl _CH, CH, CH,0- 5-Cl-benzothiophen-3-yl

274 2,3-diméthoxy-phenyl : -CH, CH, CH,0- 5-Cl-benzothiophen-3-yi

275 | 3-nitro-phenyl -CH, CH, CH,O- 5-Cl-benzothiophen-3-yl

276 | 3-bromo-phenyl -CH, CH, CH,0- 5-Cl-benzothiophen-3-yl

277 3,5-dimethoxy-phenyl -CH; CHz CH,0O- | 5-Cl-benzothiophen-3-yl

278 | 2,5-difluoro-phenyl _CHz CHz CH,0- 5-Cl-benzothiophen-3-yi

279 | 3,5-dichloro-phenyl -CH; CH; CH0O- 5-Cl-benzothiophen-3-yl-

280 | 2,4-difluoro-phenyl -CH, CH, CH,O- 5-Cl-benzothiophen-3-yi
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'281 3-amlino-phenyi -CH, CH, CH,0- 5-Cl-benzothiophen-3-yl

282 | 2-methoxy-phenyl gg;g&:?g OH F{-Cl-b.enzothiophen-s-gll

283 | pyridin-2-yl | ;go':;g&f@ " OH | 5-Cl-benzothiophen-3-yi

284 gﬁgﬂ;f"’memo"y' | ;g?;g&zg} OH | 5-Cl-benzothiophen-3+!

285 | 3-methoxy-phenyl .fol:ﬁg&:g} OH 5-Cl-benzolrhiophen-3-yl

286 | 2,6-difluoro-pheny! .gog?g&:g OH 5-Cl-benzothi6phen-3-yl

287 | 2-chloro-phenyl .golgig;%:g v OH 5-Cl-benzothiophen-3-yl

288 | 3-chloro-pheny! ;go?rg’&:g OH | 5-Cl-benzothiophen-3-y

289 | 3,5-difluoro-phenyl ;g;;fg/ﬁ:g} OH, | &-Chbenzothiophen-3-y

290 | 2,3-difluoro-phenyi ;g;f&zgj OH | 5-Clbenzothiophen-34

291 | 2-bromo-phenyl ;Sco'gfrﬁzg OH | '5-Cibenzothiophen-3-yi

262 | 2,3-dimethoxy-pheny E&'}"’ﬁ;ﬁii’y’ | OH | 5-Clbenzothiophen-3-yl

| 203 3-nitfo-phenyl _ |s(,:ol;2r8;§;(|:>?} OH 5-Cl-benzothiophen-3-yl

294 | 3-bromo-phenyl Pl OH | 5-Cl-benzothiophen-3-yl

295 3,‘5-'dimethoxy-phenyl |scol-;’)2rg;§/([:g2 OH 5-Cl-benzothiophen-3-yi

296 | 2,5-difluoro-phenyl Igolgzrg&:g OH 5-Cl-benzothiophen-3-yl

207 | 3,5-dichloro-phenyl gsco'gi‘ggy(,:gj OH | 5-Clbenzothiophen-3-yi
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208 | 2,4-difluoro-pheny! ESOF;E;SF%;SJ OH | 5-Cl-benzothiophen-3-yi

‘299 3-amino-phenyl - |§o|-pl)2rgpi:(|:g OH 5-CI-E)enzothiophe»n-3-yl
300 3-ﬂuoroT5-chIoro-phenyI H CH, 5-Cl-benzothioph’en-3-yl
301 | 2-fluoro-3-chioro-pheny! H CHs 5-Cl-be‘nzothiobhen|-3-yl
302 | 4-fluoro-3-chloro-phenyl | H CHj | 5—Cl-benzothiopﬁen-3-yl 3
303 2-fIuoro-5-‘chloro-phenyl H CHs 5-Cl-benzothiophen-3-yl
304 | 3,5-dibromo-pheny! H CHs 5-CI_-benzothiophen-3-yl
305‘ 3-cyano~pherjyl | H CHjy 5-Cl-beniothiophen-3-yl
306 | 2-cyano-phenyl - ‘ H CHs | 5-Gibenzothiophen-3-yl
307 ?r}::ﬂgrrg:éthw-phenyl H CHy | 5-Cl-benzothiophen-3-y
308 3-fluoro-5;chloro-phenyf ' | H OH 5-C|—penzothiophen-3-yl
309 | 2-fluoro-3-chioro-phenyl H OH 5-Cl-benzothi'ophen-3-yl _
310 | 4-fluoro-3-chloro-phenyi H OH 5-Cl-benzothiophen-3-yf
311 2-fluoro-5;chloro-phenyl | H OH 5-C!-benzothiophenf3-yl
312 3,5-dibr6mo—phenyl " H OH 5-Cl-benzothiophen-3-yl
313 | 3-cyano-phenyl H OH 5-Cl-benzothiophen~3-'3,1l
314 | 2-cyano-phenyl H OH S-Cl-béﬁzothiophen-s-yl
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315 ﬁ}:}ﬂgﬁgﬁgmyl-phenyu H OH 5-Cl-benzothiophen-3-yi
316 | 3-fluoro-5-chloro-phenyl 'CHQSL%TO) b CHs 5|¥Cl-benzothioph,en-3-yl
317 | 2-fluoro-3-chloro-phenyl 'CHzg'%’I:O) - ' CH,3 5-Cl-benzothiophen-3-yl
318 4—f}luoro-3-chloro-phenyl 'CHQSL%TO) + CHj 5-Cl-benzothiophen-3-yl
319 | 2-fluoro-5-chloro-phenyl CHQS&;"O) t CHa 5-'Cl-benzothidphen-3-yl
320 | 3,5-dibromo-phenyl 'CHZS&(’TO) t CHs 5-Cl-benzothiophen-3-yl
321 | 3-cyano-phenyl “CHCE=0)t | op | 5.Crbenzothiophen-3-yi
butyl
322 | 2-cyano-phenyl -CHzgg§,|=9) ¥ | CH, |5-Ckbenzothiophen-3-yl
3-fluoro-5- - -CH,OC(=0}) t- L B ]
323 trifluoromethyl-pheny butyl CHS} S-Cl benzc?thlophen-a Y
~f_ "OCHQ ’ :
324 | 3-fluoro-5-chloro-phenyl Cl‘h? u(t:(l_O) OC(=0) | 5-Cl-benzothiophen-3-yl
y t-butyl
. _ -OCH;
325 | 2-fluoro-3-chloro-phenyl 'Cljfu(t)(ro) OC(=0) | 5-Cl-benzothiophen-3-yl
' y t-butyl ,
_ i _ -OCH,
326 | 4-fluoro-3-chioro-phenyl | “CHE0S=0) 1 0C(-0) | 5-Cl-benzothiophen-3-y
' y t-butyl
— -OCH; :
327 | 2-fluoro-5-chloro-phenyl -Cl-ifuct)(l-O) OC(=0) | 5-Cl-benzothiophen-3-yi
y {-butyl '
' . - . .'OCHz
328 | 3,5-dibromo-phenyl Crz0C=0) | 0C(=0) | 5-Crbenzothiophen-3-y
‘ y t-butyl
i _ -OCH; ,
329 | 3-cyano-phenyi C'}'ft?u(t)(l“o)‘ OC(=0) | 5-Cl-benzothiophen-3-yl
y t-butyl
: i _ -OCH;
330 | 2-cyano-phenyl Cl}'fu?(l_o) OC(=0) | 5-Cl-benzothiophen-3-yl
y t-buty]
-OCH '
3-fluoro-5- -CH,OC(=0) s .
331 tritluoromethyl-phenyl . t-butyl ot(tja(u;;)t) 5-Cl-ben;oth|ophen-3-yll
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332 3-fluoro-5~ch|ord-phenyl C'-:fg;ro) OH | 5-Cl-benzothiophen-3-yl
333 | 2-fluoro-3-chloro-phenyl Cl-:gbOuCtJSETO) OH 5-CI-5enzothiophén-3-yI
334 4-fluor073-chloro~phenyl Ci.:fu%ro) OH 5-Cl-benzothiophen-3-yl
335 2-f|uoro-5-lch{oro-phenyl Cl_:zglfféro) OH . 5-Cl-bgnzothiophen:3-yl
336 | 3,5-dibromo-pheny! -CI-ESU%SI:O) OH 5~C|-benzoth1§pl;1en-3-yl
337 | 3-cyano-phenyl 'C'*tflff}ffo) OH | 5-Cl-benzothiophen-3-yl
338 | 2-cyano-phenyl Cl_:fﬁéro) OH 5-Cl-benzothiophen-3-yl
339 ?r#lllljg:gr-r?éthyl-phenyl _Ci-kt?u(t:érm OH 5~Cl-benéothiophen-3-yl
340 3-ﬂuoro-5-ch|oro-phenyl -CH, CH, CH20- 5-Cl-benzothiophen-3-yl
341 | 2-fluoro-3-chlorp-phenyl -CH; CH; CH;0- 5-Cl-benzothiophen-3-yl
342 4-ﬂuoro-3-.chloro-phenyr -CHz CH, CH-0- 5-Cl-benzothiophen-3-yl
343 | 2-fluoro-5-chloro-phenyl -CHz 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-bhenyl -CHz CHz ClHZO—. 5-Cl-benzothiophen-3-yl
346 | 2-cyano-phenyl “CH, CH, CH,0- 5-Cl-benzotrhiophen-3-yl
347 ﬁ?&lﬁg:&ﬁémyl- oheryl -CH, CH, GH0- 5-Cl-benzothiophen-3-yl
348 | 3-fluoro-5-chloro-pheny! ngo,;fp%(lzgj OH S-Cl-bénzothiophen-s-yl
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349 | 2-fluoro-3-chloro-phenyl |sc;:ol-;|32rg;§;/(lzg ' OH 5-Cl-benzothiophen-3-yl

350 | 4-fluoro-3-chloro-phenyl I;%ig&(lzg OH Ez-Cl-benzothiophen-3-yl

351 | 2-fluoro-5-chloro-phenyl Igo';zrg&(lzg " OH 5-Cl-benzothiophen-3-yi

352 S,S-dibromo-phenyl ISCC:ESK%ESJ OH 5-Cl-benzothiophen-3-y

353 | 3-cyano-phenyl ;scc::)ﬁ%:% OH | 5-Cl-benzothiophen-3-yl

354 | 2-cyano-phenyl ;g;f&:g OH | 5-Clbenzothiophen-3-yl

3-fluoro-5- -CH.OC(=0) AL . A
355 trifluoromethyl-phenyl isopropyloxy OH 5-Cl-benzothiophen-3-yl

compounds presented in Table V.

A preferred embodiment of the present invention includes the representative

Table V

/é




165\ N /Ocl CPAH\ \ N 166 c s ' O~NOC

OP~-OH168 1 ~. \ N/ s /o C

Cz:~PIOH I 169 FI1C \ N/ F O

OP OHH167 NO Br

S C

c
OCH

0--p H 17046, N¢B21 & 63 WO 2005/ 073214 PCT/ US2005/ 0016291 ofisse » FOH H

Cpd

Cl

57



171 N FOSFCO OPOHI1I72 N\ / ¢cs NP H\\ N\ O 177 OO0 182
yP~-Ol / v OSf Oyl O C 186 , 0 HP FNOS F. 64 W 2005/073214
PCT/ US2005/ Wés?ms:@@d o cl | o 187 o -P~o0 HSOH F N lsth'{]szogfffaﬁw
Cpd
O::.-P/IOH
H “oH

Ci

10

1

12

58



H 189 FI \ NI OS FYO"0 ' TO0191 G c POOH HF 1 \' \ NO The
conpounds of the present invention may al so be present in the form of
pharmaceutical ly acceptable salts. For use in nedicine, t he
compounds oY OR*733hvention refer to non-toxic "phar rracl;eét}t%ilségqsfoﬁmgicept abl e
salts." FDA approved 5 pharnaceutically acceptable salt fornms (Ref.
I nternational J. Pharm 33, 201-217; J. Pharm Sci., 1977, Jan,
66(1), pl) include phar tircalty—aceeptabte—acidic/amomT] or
basic/cationic salts. Pharmaceutically acceptablg acibdi c/ ani onic salts

S

g,

include, and are not limfted to acetate, b@ﬂagﬂ uLfonate, benzoate,

at cansyljat e, carbonate,
H , estoljate, esylate,
te,

bi carbonate, bitartrate,
chloride, citrate, dihyd
fumarate, glyceptate, dl
hexyl resorci nate, hydra
hydr oxynapht hoate, iodid
mal eat e, nandel ate, nesyl
nmucat e, napsylate, nitrate,

br oni de, cal ci unHedef

, mal at e,
met hyl sul f at e,

panoat e, i phospate, 15

pol ygal acturonate, salicylatg, stearate, submc succi natle, sulfate,
tannate, tartrate, 65 2005/ 073214 PCT/ X, teoc| ate, tosylate,
and triethiodide. Ogani¢ B linor i c~acjn are not
limted to, hydriodic, perchliori | furic, 9 . pr opj oni c,
gl ycolic, nethanesulfoni?, hydr hanesul doni i
2- napht hal enesul foni c, pqtol Uuenesutffonic, cyclohex famic, sacchari nic,
and trifluoroacetic aci d—5—-Rharraceutically—aceceptable—bastejfcationic salts
include, and are not limited |to alum num cl :
2- am no- 2- hydr oxymet hyl - propgne- 1, 3-di ol (al se kp&h as/tris(jhydroxy,
nmet hyl ) am nonet hane, tris(deroxynethyl)netmyla e, thqnine), anmoni a,
1 F N
Y,
‘ Cl
Oxep -
F N
16 S
F © s
F
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benzat hi ne,
di et hanol am ne,

t- butyl am ne,

tr

qui ni ne, Séﬁnggﬁﬁﬁﬁi

of the present

et hyl enedi am ne,
NH3, NHAOH, 10 N- net hyl - D- gl ucam ne,

cal cium chl oroprocai ne, choline,

lithium L-Iysine,
an

i et hanol am ne (TEA), i m dazole,

cycl ohexyl am ne,
magnesi um negl um ne,

pi peridine, potassigipuRbREeisss

zi nc.
invention may be contacted with_a pharmaceutically

Conpounds

accept abl e cation sel ect 4
hydr oxynet hyl - pr opane- 1, 3

'@dd 0m the group consisting of alum

num 2-am no- 2-

ol L
arSO—KToWT—as

tris(hydroxynet hyl ) am norret hane, 15 tris(hydroxyneLhyI)'-thyIanine,
tronmet ham ne), ammoni a, bkenzat hi ne, t-butylanﬂ&¢<o calgi um chl oroprocai ne,
chol i ne, cycl ohexyl am ne,| di et hanol am ne, ethyl ¢né&dii A e, |[{thium
L-lysi ne, magnesi um megl ) Y\ Ry | ucani ne,

pi peri dine, potassium tri et hanol am ne
(TEA), imdazole, and zir . PreféPred catipns for use
with the instant conpoung sel ected fromthe group consisting of
benzat hi ne, t-butyl anm ne -ealeiruvm—ehoHne—eyctohexyt-amne,—i et hanol am ne,
et hyl enedi am ne, L-lysine, NH3, NH4OH, N-nethylem- gl ucgm ne, piperidine,

pot assium procai ne, quilnine, sodium triebggﬁolanin i m darzol e, and

tri s(hydroxynet hyl) nmet hyljagi n (tromet hariine)| ™25 preferably, cations
for use with the instant cg%p e group consisting

of t-butylam ne, NHAOH, i
tri s(hydroxynet hyl ) net hyl

amn $ preferabl

y, the cations
um 30 The

for use with the instant jconp e and sodi
present invention includeS wWifhin 1ts scope prodrugs of the ¢
this invention. In generlal, such prodrugs wll be.func¥ional

conpound. Thus, in the ng
term "adm ni stering"” sha
described with the conpod
whi ch woul d be obviously
not specifically discl ose

t 'Pd of tlreat nentH of ent i

| “encomsa St eqiarent o va
nd speci | 'y discll osedq or//a prodr
i ncl judec hin the @cope~¥ the inv

d. Conventional procedures for the s

brrpounds  of
derivati ves of
active
hvention, the
i ous di sorders
g 35 conmpound
ent i on al t hough
el ecti on and

preparation of suitable

"Design of Prodrugs", ed.
Bundgaard, El sevier, 19885
Lonbaert S., et al, Non-

prodrug derivatives are described, T

H | 66 WD 2005/ 073214 -PET/ US2005100
). Phiosphoni ¢ aci dypr ofdr@Ys/(as, descr
Pept i Qhihi o\ Neut Endop

br exanple, in
1659
bed in De

ept | dase 24. 11;

Desi gn and Pharnacol ogy of Q b Phf] Prodr ugs, Bi oorganic
and Medicinal Chem stry Lette (2)¢ 15 4; and, De Lonbaert S.,
et al, N-Phosphononet hyl |D pe heir 5 Phosphonate Pfodrugs, a New
Generatrion Neutral Endopeptildase (NEP, EC 3,424, 11)

’ on Br

O:: P<
23 .| SOH
24
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Inhibitors, J. Med. Chem
are i ntended

conmpounds accordi n

and thus mip Hyidps

10 al so possess two or

to be included within the scope of the present
to this invention may have at | east 350
4s enantioners.

I n additi on,
nore_chiral cen

present invention may

may al so exist as diaste

Qpie

rs. Where the processes for the

t he conpounds o

1994, 37, 498-511) and phosphinic acid prodrugs

i nvention. The
Msfoflesgent er
#he

ters and thus
br epar at i on of

t he present compounds gi\
i soners may be separated
chr omat ogr aphy. Accor di ng
m xture or, by either ena
enantionmers. The 15 conpc
m xture into their conpor
formati on of di astereoner
active base, followed by

conmpounds of this inventi
formati on of diastereoner
separation and renoval of
may be resolved using a
such isoners and m xture

R

al

ereo “thin the

e riseto—a mxture of —STUereol sonerp, these

by clonventi onal technigHes dich as  preparative

jl y, {the conpounds @ap be peepared as|a racemc

1@%'ospecific synﬁhesisO%r sol uti ony as individual

UTAS| may; anpte,; ol ved ffom a racenic

ient | rage es by d yar d techni ques, such as the

ic pairs sal t ormation with an pptically

fractional crystallization and regeheration of the

on. (The racem ¢ mxture may_al so be | resol ved by

ic gsters or am des, gd by chrpmat ographic 20
t hg chiral il natively, the conpounds

rstood that al
scope of the

present invention. During any of preparation of the
conpounds of the present | invention, it nay be necessary and/pr desirable to
protect sensitive or reactive, groups on 25 any of the nol ecul es concerned.
This may be achi eved by ang| of conventional protecting groups, such as

t hose described in Protecgtiveg Goups in Crganicoé?enf%try, edt J.F W
McOrie, Plenum Press, 1973; and T.W G eeneC&pP. Wits, Prptective G oups
in Organi c Synthesis, Johq4 ' gt ect i ng|{ gr oups nmay be
renmoved at a conveni ent |subs Yds known| in the art. 30
Furthernore, sone of the|crys conpounds pmy exi st as
pol ynor phs and as such are in in the present invention.
In addition, sone of the conpounds may formsolvates with water (i.e.,

hydr at es) or conmon organ
to be enconpassed within
unl ess ot herw se not ed,

substituent group refers
8 carbon atons or any nt
an -Qal kyl substituent 6]
al kyl is as defined supré

U
7

.

iC
t he
al ky
f160s
nber
WO
S

and such solv

acﬁes ar e

35 As |

sol vent s,
scope of this
| " whether u

e

al so i nt ended
used herein,
of a

ihs having 1 to

koxy" refers to
roup, wherein
"al kynyl"'

refer to straight and br
any nunmber within this 1
doubl e bond in the chain

o
TAATTO T

153

ange
and

, Wherein an al kenyl

chai nghas a

ZT

ar bon atons or
t | east one

154
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chai n has at

group, bon

or partlal

| 1B 2GR

Further, a cycloal kyl rit

| east one triple bond in the chain.
may be 5 substituted on a term nal
chai n.
ted, noncyclic or
3 to 20 carbon atom rrenbers (preferably from3 to 14

An al kyl and
carbon atom or, when actin
The tern1"cyc|oa|ky|" rt
pol ycycl i ¢ hydrocar
carban

(0]

al koxy chain

g as a linking
SodsRosa urated

n rings of from
at om nenbers).

g pdE

y optionally be fused to one or

more 10

cycl oal kyl rings. Exanpl
cycl opropyl, cyclobutyl,
adamantyl . The term "het ¢
to 10 nenbers in which

up to two nenbers i s oOXxy(
contains zero, one or t

het erocyclyl ring nay be
a 5 or 6 nenbered heterc
optionally, one addition;
cycl oal kenyl ring, a 5t
definition as above but

q

alsen

s Of
cyda
2r 0CY

1469
ring of 5 to 10 nenbers iHB i

jen G
D UNS
f usd

such rrngs—Tnctude; and ar € no

| opeptyl, cycl ohexy}, j%lohepty
clyl™" FI’Ef ers t6’=a°/non atic ¢

at ur at’ed bonds.
d to a benzene ring (benzo fuse

Al ternatively,

A

limted to,

|, and
clicring of 5
romatic cyclic
e nitrogen and
, the ring

tihe
het erocycl yl ),

paryl
Al N
D 7 1

ring (containing one of;0, S or

itrogen), a 5 Q. 7 omenber ed cycl
enber ed heter@cy Nyl AFTRg (of t
. af fused

t the.Qp

N and,
oal kyl
he sane
ring) or fused

or

20 with the carbon of atfachmnent oal kenyll or
heterocyclyl ring to forma gpird pi.ety. For ¢ ant conpounds of the

i nvention, the carbon atomrijng nenbers that formthe heterocyclyl ring are
fully saturated. O her coapoynds—ef—the—inventi-en—mway—have—a-partially
saturated heterocyclyl ring. {Additionally, t%ﬁ het'er ocycl yl cfan be bridged
to formbicyclic rings. |Preflerred parti aP+s sats at ed heterocyclyl rings
may have fromone to two|douhl e bqnd DChL 2 fpounds are |not consi dered
to be fully aromatic and épé not ‘ as teroaryl clonpounds.
Exanpl es of heterocyclyl [groyps ¢ , 8nd ase not limted fto, pyrrolinyl
(including 2Hpyrrole, 2ipyrrolinyl or 3-pyrrolinyl), pyrroli|dinyl,
2-imdazolinyl, imdazolidinyl, 2-pyrazolihyl, pyrazolidinyl| piperidinyl,
nor phol i nyl, thi onmor phol imMyT—and prperazinyr- The term aryl" refers to an
unsaturated, aronatic nDnocycllc ring of 6 carbog,30 fferbers or to an
unsaturated, aromatic polycyglic ring of froﬂFEQ\to car bon nmenbers.
Exanmpl es of such aryl rings ijnclude, and aﬁb not d to, |phenyl,
napht hal enyl and anthracdf®l|. Pr edaryl gr or the |practice of
this invention are phenyl and nap | enyl . af m " benzo [f used
cycl oal kyP" refers to a bicyaglic orJtricyclic ring structure wherein 35 at
| east one of the ring substituents Fs phenyl or naphthal enyl jand at | east
one of the other substifuent]s is a cycloalkyl ring (as cycl gal kyl was
previously defined). For|the|purpose of these definitions, the cycloal kyl
rings may be fused to an|addi|tional benzqn%,pmng (to provi de 68 WD

2005/ 073214 PCTIt1S20051001689 fused nul tipt g systens sluch as
fluorene). Exanple of sucRhgpe

nZﬂ:?iiéﬁ/ﬁ
F .
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i nclude, but are not
fl uorenyl.
menbers wherein the ring

sulfur. In the case of 5
menber of nitrogen, oxyg4

limted to,
The term "heteroaryl"”

i ndanyl ,

1, 2, 3, 4-t etrahydr onapht hal enyl
refers to an aromatic ring of 5 or

and
6

consi sts of carbon atoms and RBag,RbgkBAgd ONe
het er oat om"W2AB&P7325ui t abl e heteroatoms 5 include nitrogen, oxygen or

ne

red rings__the heteroarvl
£~ R 7

ring contains one

b Cpdr

sul fur and,

In addition,

may contain up to

three additional nitrogs
ring may contain fromo

ENS.

m the case of 6’neq?ered rings,
e ta three nitroggppatof..

t he heteroaryl

For the clase wherein the

6 menbered ring has thre¢ nijtrogens, ats nost nitrogen atlons are

adj acent. Optionally, thegetier opryl NG tsedl to 10 a benzene ring
(benzo fused heteroaryl), a 5 or enper gd eroaryl ring (|containing, one
of 0, Sor Nand, optionally, on& afditional nitrogen), a 5|to 7 nenbered
cycloalkyl ring or a 5t 7 |menb€red heterocycle ring (as defined supra but
absent the option of a furthar fused ring). Exanples of hetéroaryl groups

i nclude, and are not limtedi{to, furyl, thienyl, spyrrolyl, oxazolyl,

t hi azolyl, imdazolyl, pyrazqlyl, isoxazobyl-°"isgthiazolyl, dxadiazolyl,
triazolyl, thiadiazolyl, |15 gyridinyl . gyri zgﬁp , pyrimdinyl or
pyrazinyl; fused heteroafyksgrou hcludg i ,/, i soi ndolyyl, indolinyl,
benzofuryl, benzothienyl| indazol'w= benzPm dazol yl, benzohi gzol yl,
benzoxazol yl, benzisoxazo¢lyl,| 'bengothiadiazolyl, benzotriazglyl,

qui nol i zi nyl, qui nolinyl
"aryl al kyl " nmeans an al ky

I%
(als
J

/]

oqui%hol°i nyl , a nd qui nazolinyl. The term

aun_substi tut
Up }

benzyl 20 and phenet hyl
al koxy group substituted
"hal ogen" refers to fluo
t hat
t hat provi des compounds

"aryl"™ or either of thei
(e.qg., arylalkyl and al k

yl am

. Si
W t h
i ne,

are substituted wi {A6fUl tip

Ppr €

f ~r

mlarly, the ter
an aryl
chl ori ne

pot s appear

nc), it shall be interpreted as

| "

Wl leagl 1t ]

\)

m"ar

U
b
Asenev
inan

up (e.g.,

ndi cat es an

). The term
Substi tuents

in a nanner
rm"al kyl" or
substi t uent

i ncl udi ng those

al koxy' i
benzyl oxy

i odi ne.
stituted
er the tg
ame of a

limtations given above
carbon atons (e.g., Cl-C
carbon atons in an al kyl
substituent in which alk
substituents 30 the desi
i ndependent nenber inclu
conbi nati on of ranges wi |
woul d include nethyl, et
as well as sub-conbinati

nyl

bns t

T Ul

5) sh

y| ar

g6 ed nu
ded |

hi n

Al LIPS
Al RNyT S aritu al

al |

peabs as its

n

yr.
refer independgntl§
noi gty or to the al%s poet

Poco
LS

X

of “carbon pt\ 1S
ange specif

=0

in the range specifi ed.

propfo)butyI, pentyl and hexyl

hereof (e g CI

2 "1

unbers of
nunber of
a |l arger
For allkyl, and al koxy
i ncludds all of the
individuglly and all the
For exgnple O ., alkyl
i ndi vidual l'y
ClAC2. 6, C3.6,

—era-at-anl
T yriarcua 1

to the

3_Cl-4

C4a, C5.6, C2-5, etc.).
fused cycl oal kyl ™, "C9-C
aryl"; C9-Cl4 refers to
(6) and the nunber of at
not include carbon atons
systens. The anobunt 69

14 bg

ORBY |

he 1

t hat|

However, for clarity in the tegms " 9- C14 benzo
enzo fused 35 cychoal joenyl

n £he rj ng usao ta th
may endnt ‘ _
F

Cl4 benzo fused
he benzene ring
ring, but does
ijpl e ring
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WD 2005/ 073214 PCT/ 1f S2005/ 001659 of substituents attached to a noiety

"optionally substituted with one to five substituents”
en,La | ences on the noiety available for
BP9%P 5 b4r d nomencl ature rul es used thro

anount of ‘g
general , un
the term na

is i

sub$@T

ughout t

mted to that
&BMGG

i scl osure,

portion of the designated side chain is descrlbed flrst

foll owed by the adjacent

nctionality toward the point of

att achnent .

Thus, for exanple,

in a nol ecul e |
It is underst o

| ocati on
nol ecul e.

a "phen
to a group of the fornul a:
intended that the definiti

G—=C6—atkytamdoC, =

Csatkyt~—subs
/ \ IC, -bs alkyl «ﬁC-QaHW
of any substit uehtpOr

ituent refers
NH It is

t a particular
ewhere in that

i on patterns on

t he conpounds of this in ne of ordinary skill in
the art to provide conpol & Ch and t hat can be
readi ly synthesized by t¢ fques knomn inthe art as well as| those nethods
set forth herein. 111l usttatite—ef—the—tnventi-on—ts—a—conpostti on conpri si ng
a pharmaceutically accepfablg 15 carrier and any of ¢t he conpounds descri bed
above. Al'so illustrative|of tlhe invention i&sa-“"Conpgsition nade by m xi ng
any of the conpounds des¢ri bgd above and ﬁ phar cally p@acceptable
carrier.. A further illusyratiion e Vet a procesis for naking a
conposition conprising xing a t he Cenpo‘n & descri bed above and a
pharmaceutical ly acceptabl e |carrnreg The present “i nvention al so provides

conposi tions conpri sing
association with a phar
t he present invention ar
i nhibitors of chymase) u
medi at ed di sorders. Ser

have been recognized to
heal i ng events (e.g., 25
proliferation). Chynase

pre-existing factors pre
cells. For exanple,.just
activates SCF,
procol | agen, netal |l oproti
extracellular matrix (de
422-425; Longley et al.

Consequently, the rel eas
pat hol ogi cal conditions

ti ssue renodeling, infl

angi ot engi

ne ar nDr,HZO conmpounds of this invention in

ceutfical ly acceptable carrier. The conpounds of
ysdf-ul—ser-re—proetease—+rht-bHtors—in particul ar,

eful| for treating inf) ammatory, and |serine protease

e pr|ot eases such agk@hyngs uced; by mast cells
be ijnvolved in a warijety of |i ntl ammatory and wound

gngijogeness 50 . &8Rosition and cel

l'ays theol es b ating a variety of

ent |in thesm croenvir t surroundi ng the nast

to name a few of theg teracti ons ichynase

in lito. angiotensin Il,~ndothelin 1,|type |

is et at. Int Arch Al
Nat| Acad Sci USA & 97) 9017
chymase plays signifggcant role i
iated with vascular prohlferatlo
ion, and the Ilbgp/ .

g 30 Iﬁnunol

degr ades the
118 (1999)
9021).

n a variety of
n, fibrosis,

186

0 o}
N[
o

F 2 N

;:I::]//\»/ I \ s
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Some of these, inflammtory and serine protease nedi ated di sorders include,
and are 35 not Iinited to, allergic rhinitis, viral rhinitis, asthmg,
chronic ob ul ronary di seases, 70 WD 2005/073 51001659
bronchltls%&gé@ 5 enphysenma, acute lung injury (e. g%*ﬁ‘dﬁgkwgggge)
respiratory dlstress syndrone) psoriasis, arthritis, reperfusion injury,
i schem a, hypertension, 1t9grcardia nmyocardi al infarction, heart failure
damage associ ated w t h nyecatigrat—tnfaret+on; bardiau* hrypert r ophy,
arteriosclerosis, saroidgpsis, vascular stenosis restenosis| (e.qg.,
associated wth 5 vascul ar injury,. angi opl asty, Qlar stents or vascul ar
grafts), pulnonary fibrosis, |kidney fibrosis (e.g), associatled with
gl onerul pnephritis), liver filbrosis, post surgic adhesi on ormati on,
system c sclerosis, keloiq ?cars rheumat oi d arthgiti s bul | ous penphi gi od
and atherosclerosis. Addi'P gnal Iy, these coﬁb@ﬁhds an be used for
nodul ati ng wound heal i ng| and 1 (el g. &4 hyperftrophy) as well
as i mmune nodul ation. The uti otre i nfl anmat ory
and serine protease nedi ated |di is illaustratgd by the | foll ow ng
non-limting discussions|of tlheFproposed nmechani sns of actions of chymase.
O her disorders that cap be|treated with chynase inhibitors fcan be
determ ned according to the [procedures descrkiegqherein and t he use of

one

ani mal knock-out nodels @nd the |ike. As nenti abovg, chymase coverts

angiotensin | into angiotensiin I'l, and this has [pbeen associ at ed
with vascular proliferation. (In hunan vascul gr only | about 8% of
angiotensin Il activity il 489 hi bi N QL £ convierting enzymne
inhibitor (lisinopril) while 95%: S i bi Py yrmase inhibitor. In

vein grafts, vascular imnjury assoe gr or ball oon i njury,
chynmase i nduces vascul ar |hyperplfasia and restenosis in dogs |( Takai and

M yazaki, 21 (2003) 185-189).] This sane nechanism of 20 actiagn would al so be
expected to apply to restenodis associated with the-use of vascular stents.
Pat hol ogi cal serine protease |[nedi ated di sordersgasgoci ated wift-h angi otensin
I1, including but not Iimted to hypertension, \\ﬁf/percardi a nyocardi al
infarction, arteriosclergpsis,| saroidosis, vascwlar stenosis [or restenosis
(e.g., associated with vaggullar injury, ango op asty, vascul ar stents or
vascul ar grafts), and the |iKe. 25 Pat hol ogg 7K. f Fokosi s can pe associ ated

with the degeneration of [organs (é-g | @ ki dneys jor liver) or as
an undesirabl e outconme of surigery. @ enti n t he

ormati on (of pathol ogi cal
fibrosis woul d be benefi¢ial {in arvarfety of di seases For exjanpl e mast cell
chymase has been inplicated_iln pul nonary fibrosis, Kki drm;v fibrosis, liver
fibrosis, post surgical adhesion formation, syst em c sclerosis, keloid
scars, and the |ikg, W FE% Vi ted in
cardi ac hypertrophy, c\%ﬁ}péﬁnc%s%(t) Ede %ntfoﬁ s".méb tgen ?%%ﬁk?ﬁg’ &Car di ac
hyper t r ophy dmaeh@qﬁytlcaﬂypﬁ@mbl@saltss Foiuaetin ﬂwdbgne e raks oizhecoropranteet twgl |
stress, Mast g@énk.anraé/% ps&hg hérﬁ%&ﬁ.ca@ é%@é;ﬂ&olé YRV PBAI Ep,tob

developnent of myocar, |s and toli'c pressure ov | oad 'i nduced
hypertroptfy pharmaceutically acceptable salt ferms (Hef. Internationa.'J Pharm. 1986, 33, 201-217; J.

Pharm. Sci., 1977, Jan, 66(1), p1) include pharmaceutically acceptable acidic/anionic or
basic/cationic salts. |
Pharmaceutically acceptable acidic/anionic salts include, and are not limited to
acetate, benzenesulfonate, benzoate, bicarbonate, bitartrate, brorhide, calcium edetate,
10 .camsylate, carbonate, ch!oride, citrate, dihydrochloride, edetate, edisylate, estolate,
esylate, fumarate, glyceptate, giuconate, glutamate, glycollylarsanitate, hexylresorcinaté,
hydrabamine, hydrobromide, hydrochioride, hydroxynaphthoate, iodide, isethionate,
lactate, lactobionate, malate, maleate, mandelate, mesylate, methylbromide, methylnitrate,
methylsulfate, mucate, napsylate, nitrate, pamoate, pantothenate, phosphate/diphospate,
15  polygalacturonate, salicylate, stearate, subacetate, succinate, sulfate, tannate, tartrate,
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(Nara eta/., J. Exp. Med. 195 (2002) 375-381). The renodeling of the heart
associ ated 35 under these conditions is believed to involve nast cell

chynase, i | vates endothelin 1, matrix netall opr i d

TG 13. dw%gﬁ’?" ?ﬁlbl tors have been shown to exert 71 W@@ﬁ@B 2 14
PCT/ US2005/ 001659 favorabl e cardi oprotective action in a dog nodel of
hypertrophy (tehtistenosyatataral trigthiodide c Qrgarniicoor in@ganiQadds alsebsluds 3@y are pott he
ki dneys mast Iﬁﬁa‘i{ed §, écﬁc %ﬁ:h%lrﬁosuﬁﬁlﬁcnf)t@khﬁ@hﬁfé}ldnﬁbgg&&@lﬂgﬂhﬁﬁé ufonic,

firbrosis. or ex glomerul’one reporte
i nvol ve mast . la,}@irm@emmh@umram@xalE &rmagl@haewulfmmr@etyluerﬁﬂSéHon'M (1998)

1675- 1683) . TR hEpHb e, SAh UMkt BBSHc &81 vere one of the

constitutive e intérstitiumof 1gA nephritis patients and
contri but éd to i nt%fmma@etacalwuabeema@,e basiaitationig Sﬁ'tﬁ 'G@U@r iapd atg s igfted onal

functi on. ”élhrﬁfnh)sz' 'n'ﬁrgtf J-2- hgcgrgw@éw%gg% -@5I3R8 Rb&#h 4 e(hva%&y cel I's

(Yamashiro at a Z 471-479). 'Al t hough,
mechani s f omethyliaroispretnana, frés(Ridememe tybme hV'ém'WaV@mﬁfB@m!f@ér@”H%Ofl@ vvel I

defined as f%en%ﬁ{hmafyutwaﬂarnes&a%.urhtchucﬁomséayné k&g, dyoRhesimEse i s

operating throu simlar signal mg athways to cause fibrosis (ers‘\i) cially
in liver fibrdgehanelgaire, Eﬂh)ﬂ?"@é*l@"&% fun, &-lpEne agnesing. meglemineete MHs(PHaher e

mast cel g St@mﬁqu@p@ui e fpﬁfen&xhé”’ﬂb?@srun%bﬁ%ﬁﬁ@ duinifd, SEH, @M@bmed in the
formation of fibrous adhesions associated Wth surgery. Chymase inhibitors

have been t eskeanelaming (HrAk% BhidazoleardH&ENS nodel s and found 15 to reduce the

number of adhesi Orﬁoﬁﬁiﬂﬂybﬂh@bre@bnt mv]enﬂ@“ﬁwﬁ bB@@nta&Qc?w(tRQ@Bém%l‘.@utR‘.a@/ and
Lucas et al., J. Res. 1999 135 (ﬁ been sugrﬂested that the

prevention ofa‘:cﬁ@f‘ﬁg@lcép@ ?%ecéesdsf &(HOL\'H oﬁ‘s'ﬁﬁ' iAHRHR HETIN9H T on of

| atent TGF- R idradpaagRoropa-1, aidiol @ilso,kn&)wnasﬁﬁ(hﬁﬁﬁtym%&ypgrﬁﬁemeﬂf@r?ﬂ) 4 20
el] S an

Col | agen jnduce rthri QW i crea ed nunbers o

. expr essﬁ n tﬁ?(ﬂ}f‘%ﬁﬂﬁ%‘%hww*hmfﬁ drane e2PRP NG RRIERBINE( %ﬂ'ﬂﬁ%@@eat al .

| nfl amﬂl I RES cak&lm (&Wﬁz)roé’éhﬁr 38(?:1_)1e_dy|blohmm_mé]ﬂm nolathirsy, bh‘glehb&?]ﬂnmﬁ[ eased’
mast ce n the superfici .S [ ssqci at wi.th the
severity of Dﬁ % LQ’&?@ T@#IU@'@%W%W’ Wf@ﬁl ,'mﬁﬂlyii ry@MEIeRRIREHANS, s m
40 (1997) 47%ct@3jum, Iprocatns, guikins,iSEH) sbifutheisthaaclaintiey TEARIMidedjerane ziaotb i t s
ability to actl v net al.l oprotinases plays a significant role in the rapid

25 functi onal ?giapor ation obséerved in rheumatoid arthritis. Mast cell
chynmase s been iRrplerredtatibns foraise MhdtmhﬂaMmmpouradéaresdbctbdtrymtthje glogave

I t f ' ' ' i_on..and
oE by " eSSkl A e B BB BB A
2023-2031) . CGihyiersdisatiss L-igeng, M‘ESNHM iNbmsthyt-Rigiucamdte, pipkridinghipotassiom) d
d hol i1 L t
5. o e, UGt ot AGAERRGTE inish G, SRR AInE IRRE TR |
di fferent pat(mmy'é’iawe&t heroscl erosis. An enbodinent of the inventionis a
met hod faogg treatingykptdidaBR! QhivnBH usEhit Re instant compounds are selected from the

g'roup consisting of t-buiylamine NH,OH, imidazole, sodium, and
tris(hydroxymethyl)methylamine (tromethamine).

~ Most preferably, the cations for use with the instant compounds are tromethamine
and sodium,

30 The present invention includes within its scope prodrugs of the compounds of this
invention. In general, such prodrugs will be functional derivatives of the compounds, which
are readily convertible in vivo into an active compound. Thus, in the methods of treatment
of the present invention, the term "administering” shall encompass the treatment of the
various disorders described with the compound specifically disclosed or a prodrug

35 compound which would be obviously included within the scope of the invention 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.
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prot ease nedi ated disorders in a subject in need thereof which conprises
admnistering to the subject a therapeutically effective anpbunt of any of

t he conpoun ; ositions 35 described above. Also i
i nvention ig“%tzﬁ@"‘lﬁﬁpof a conpound of Formula (1) for ‘g”ﬁ%%é%ﬁs on of a

medi cament for treating an inflammatory or serine prot ease medi at ed
di sorder in aBsugaadt El'semeree@BSt. RoeptanicTavi prednugs (asawsiningd imBe Lombiadreseieh

f t thod ,
nal t1ng, r ot apdGr eeBRTE oA mpackebies? 24 41 Oektor o bR ot o
di sorder in tCmallssactjvecﬂhosphqme@dc’rpﬂrelgacﬂloormmcmwemwcﬁfvmtmhe@a{m are
| ntended 10 Do) k. w%ﬂ%&&m&% h@m%%ﬁﬁ@mh@ﬁ&ﬂ@ pibls APRfAnCe

with the net Fesent "1 nve nponent's of

t he conpodi t i Rhespbersite Ptmeleuglsea blew G%Jnraai@d\l%abﬂmmﬁl@ttd@%ﬂ\f%%@ ana4.91) at
different ti r o] f 1 dolien, d or
singl e conbi gﬁtﬁlb’éﬁgf" ifed bﬁ‘ﬁ’ﬁ %@9'{3 gn Paﬁ\}gﬁrﬁ @i}osﬁﬁmftﬁ%gd:d%drrggé é}e%gﬁ&%
under st ood asto@ﬁmmedg\mélnlfh%a@ﬂperﬂéﬁierm@e@fmVQﬂtfﬁﬂI t aneous or al ter natl ng
treatment and the fifidBinBdRdUcEbRighginid Fudrof faly Maes Qtru?ése@ne eﬁﬁﬁmt&q{m- 10
The term' subLect as u ereln, ers to an n| mal refera

manmal @ nost thps @rEedBl as enantikinelR) lwmltlﬁasﬁh@@@npwﬁ@s@bﬁhe@teS@ﬂt ipyensoHEaY
obser vat i @ Ao ﬁd%E%s,‘tW%’HrmorJ Bral @éﬂ?&rs‘éh@ffﬁ@%'%éx}ét aé Eﬁ%?éb%e?émﬂére as

used herein, nmeans that anount of active conpound or pharmaceutical agent
that elicits Pheraspeesderdae PEpanistien efitheiprepery sempaunds dive risede adnidygiadm

ani mal or hung@greoiktdbrsi HebCisbBemIHE e &ba%té&awnombnam@émwua@éucﬁhrbs nedi cal
15 doctor, or other clinician, whjch |ncludes IIeV|at|on of synpt ons  of

the di sease dveRAadEAROMRGTREY Ak breingyathe GomaONEIAST Y, B4 pigbares ds 3 VAcemt

" conposi ti on"mixguré 6, ayldmﬁ:brteﬁam@p&m%%wﬁem @ld'é@élutldh‘?ﬁ@fndﬁdddgl draptichpgsi Thed
ingredients in the ecified a product, which results,
i Pectly G | RaIOGEI G oeCBIR b P B S T 2 Aerap SR CHO Ry CoHTPORES | 1

the speci fi edraceifatasrby stafdard Gechhigéd, €udhnes the Rpp@aiidn sfflaseredrhér pafty epbalon,

one or nore co unds, of F sal her eo active

i ngredi ent, ifgrr;qi?%‘f"1 %P@prﬁ??glyﬁgt&}’e\(ﬂ %ﬁqﬂloﬂ’ﬁg& gtmnp@gysﬁaltzg?pn 89 accor di ng
to conventiona@errdmronmmetdmbummmﬂvmlohea’h@rameem mixhire mag alsoiver  may
take a wi de vari.et endi ng?of t he si-red

f f !
or 28 adm niSrRabyToretgh oy EREROAL: Snelk M airilel, Blofi A ARinlafifiar
accept abl2® casepamitisn amdaremmhllofkl'rmmraiemxmhm Adternabebc theptonmposnds mapbe of -

e ont TR £GTRPHARS BaBARL S B pe TRk M TR bRk of
Associ at i on anidiutdsghérat aracecampabeBaithirethg sobpeidat pBsentanventidvet hods of

for mul ating comosiaaay bAKE RERTaSIRetoh by BUTRHAUS ASyBublbay | ons

such as ‘Phar maceut1 ca sage ets econ rtion evi sed and
invention, it may be necessary and/or desirable to protect sensitive or reactive groups on

25  any of the molecules concerned, This may be achieved by means of conventional
protecting groups, such as those described in Protective Groups in Organic Chemistry, ed.
J.F.W. McOmie, Plenum Press, 1973; and T.W. Greene & P.G.M. Wuts, Protective Groups
in Organic Svnthesis John Wiley & Sons, 1991. The protecting groups may be removed at

a convenient subsequent stage using methods known in the art. ,

30 Furthermore, some of the crystaliine forms for the compounds may exist as '
polymorphs and as such are intended 1o be included in the present invention. In addition,
some of the compounds may form solvates with water (i.e., hydrates) or common organic
solvents, and such solvates are also intended to be encompassed within the scope of this
invention.

35 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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Expanded, Volunes 1-3, edited by Lieberman et al; Pharmaceutical Dosage
Fornms: Parenteral Medications, Volunes 1-2, edited by Avis et al; and
Phar rraceutl Forms: Di sperse Systens, Vol unes di t ed by

Li eber man et a%owﬁggﬁl shed by Marcel Dekker, Inc. 35 InPST’Ef)zQWW&”&
conposition of the present invention in |i UId dosage formfor oral,

t opi cal , i nhareup Uhéﬂehieajkyﬂ Iseetsi definechelnear Sim @n&yatheatamm a&enﬂtanﬁw“alkaw’ refer tthe
usual  phar iRl A% b GIRbAY 8FanyMkSoer Wtkin gyl d
dosage for m%%@mh g@‘588§%8§§ﬁ%4 PCTn/%US 005/ 001659 asagyusper?srl on'g ?IIQ ,
col | oi ds, errua@geowber@nwrdaﬂsw ehaémias ad irgsseledoublgPond il Hgishain aad an atkgny and

addi tives 'n%aﬂ%a@a{ Ie?:ft%n@“?r‘iplé baﬂot.ﬁ%ete\amh%waﬁd SROLYCrBRGRELRP! € wet ting

agents, dispersant occul'ation agents, thicKeners, pH control agents
(i.e., bubf ersslPST'tléi%%Tﬂ R dermingb ARTEON BN \H@eraafé'nggs aflinking goUP Witk tha cabon
preservati vegygi. e to control mcrobial growh, 5 etc.) and a liquid

vehi cl e may be e ed. Not all of the conponents |isted above wll be
required for each zﬂjmdci@w%‘ refess 'fﬁsaNﬁat%P'iR?“@ﬂhynsﬁi%ﬁ‘? aMneYRic 8ich as,

for exanple, p%@%é ﬁydr&fa?db%'ri’ﬁ@s ofFRASIHOR cart@)ﬁla{dﬁi SemBelsGaRferabl ftdn$3 &
tablets (each i'ncluding imediate rel ease, tined rel ease, and sustai ned

rel ease for meRHICN 3198) Mempeish HTushers R FYdqalkying mayAPioRASY De HISPRIRONEGf MaFe 10
not |im t1gd teQcigdikyvfmtsS ,Exgﬂhe@sl bfaetubn Bn%gﬂjﬂio‘é; adoua?é h@ﬁﬁﬁt@d td) hmr@)yl glidants,

di sintegrating agents, and t L1 hei r ease of
adni ni strat i &MC’OQ%I%?@W%&V@%WI %V§’°P%‘B¥ e%‘@rﬁda'fnﬁﬁ Yhost advant ageous or al

dosage unit form ThéltéNﬂl ﬁélero@y&:@e rSiedsit6la b orASR W tIR@Ing ©P% fo ﬂ)frﬁerﬁtﬁeﬁs mbwmusl y
enpl oyed. If desire atin caoat

b te
coated or ent'dPfd® GWFOQ?%WycPa’?Qﬁ‘g?%’U g{iW oa ‘gmgﬁéf@%wnw '8@@9'0
corrpoiSI ti ons ORE @r Wb memtberelareagmgé@amm tb;nm: siagbedss b)t@bblebﬁsulﬂllrp‘:vhérsm.
capsul es, ranul ozen steri rent er. ol utjons or
sugpen5| Oﬁg?r@% ea{é‘lg&erF'”BFerPu %@%h@p‘r’r}fﬁt"m 5%8%1 gyt %ut oi nj ect or
devi ces or swpmwiyamngmafy@e ﬂmémtma bérzane iy ( bgnzon‘aéeﬂ hetetms@cia}aala or$ubl i ngual ,
2Ot 220 e AR oo ROLRO At BES et S BDBRET O
form suit abl eutlfogen)omﬁmmkibyredmyclmﬂqmrrwdoddikqnylamm mBMTaﬂenﬂaredﬂwetercmxtayfpl e,
an i nsol ubl e rﬁg df ol aPn'éedgﬁrﬁ" @n"fs ab%QgBBt"éBgeﬁrt @B%Bﬁ&foftaf}ﬁm%?ﬁ%%’%rﬂ‘? orfabdd ”ay

be adapted to OVI ectr on.
For prep&i ngvitsde cza:rtmrmeaaqhmntsof ewwioa}sfl cudidatitesyl or Reteracyaid ringto forat @ spiro

tabl etting i Sk el co@Rat SRSH et 1R aof s mefiBBYAR AR
| ubricants, dmrteresti¢idrionats fulyreatugted sPther compaundsislf hediention may heye adaytiahut ar e
not 1imted sQuratd AekdtodyctyFring. AEMonaH &% het@beyeRf EnDbeDriBg&d Yo form bicysiic rings.
Preferred partially saturated heterocyclyl rings may have from one to two double bonds. Such
25 compoUnds are not considered to be fully aromatic and are not referred to as heteroaryl
compounds. Examples of heterocycly! groups include, and are not limited to, pyrrolinyl
(including 2H-pyrrole, 2-pyrrolinyl or 3-pyrrolinyl), pyrrolidinyl, 2-imidazolinyl, imidazolidinyi,
2-pyrazolinyl, pyrazolidinyl, piperidinyl, morpholinyl, thiomorpholinyi, and piperaziny.
-The term “aryl” refers to an unsaturated, aromatic monocyclic ring of 6 carbon
30  members or to an unsaturated, aromatic polycyclic ring of from 10 to 20 carbon members.
' Examples of such aryl rings include, and are not limited to, phenyl naphthaleny! and
anthracenyl. Preferred aryl groups for the practice of this invention are phenyl and
naphthalenyl.
The term “benzo fused cycloalkyl” refers to a bicyclic or tricyclic ring structure wherein
35 atleast one of the ring substituents is pheny! or naphthalenyl and at least one of the other
substituents is a cycloalkyl ring (as cycloalkyl was previeusly defined). For the purpose of
these definitions, the cycloalkyl rings may be fused to an additional benzene ring (to provide
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whi ch may be hydrolized), |actose (granul ated, spray dried or anhydrous),
sucrose, 30 sucrose-based diluents (confectioner's sugar; sucrose plus about

7 to 10 V\el\gptzooo%gﬁ?pt invert sugar; sucrose plus aboutprRdkis@iMesPer cent
nodi fied dextrins, Sucrose plus invert sugar, about 4 vvel t percent i nvert

sugar, about 0.1 to 0.2 weight percent cornstarch and magne5| um st earat e),
dextrose, i ndssadohylipiaring syslemssoetbag Bloreng). dp@aPlestt a1eh hRoze Bispdicysialkyls . e.

AVI CEL T M R Bakd hafirREl kst 3000 A et fEnPangnlore . cal o um

phosphate, 35 calclium su calciumlactate trihydrate, and the
like. Suitable bi an@rt@rrra‘im@tercraryfv\@fez@t%awgmmc M9’ 6y GUBaMba 3ereitiesng es

I ncl ude, but &Jngs@% cdrbcm dt6fs b ﬁé—‘s“eﬂ‘l‘éa@t Gt UREmIHGbST TWASHE hBteAMms
sucr ose, r%e atin, glucose, starch, and cellulosics (i.e. nethylcellul ose,

sodi um ca oxlywiw Oges) PYMEB T Swiuhyindld Fase9ba membered fings, the heteroaryl ring

hydr oxypr opy! fgatdhe Gl rhethios @ nmgér%yweﬂwbmﬁﬂr b, 8% Baldifdtd b @onthinkP)te thhed er
sol ubl e or di ScEierSI bl e binders (r. nﬁgﬂm c acid and salts thereof

magnesi um 5 aA4HORYAIIENE aldhe P@ﬁ?r%ﬁﬂq recings; e deteroasyl g imagEomigin

avai | abl e fropniigreRshree GRIGABE Sfms. IR iRidayé wn@remmgelmemry@ e thée

aci ds, bentonites ol'yvi nyl pyrrolidone, t ac | at es an
pregel ati ni zé&i‘r‘&eﬁﬁ%ﬁ 035"{‘{‘%;) rFtI%%gqn gms "‘Eﬁlaf’g '}énﬁﬁ’t?ﬂﬂl[ et QiFteEoary 8ng i§dused iyt

are not |4gn t £gerizBne ﬁrtga(b@rkt@sl;s(e@%fe,rodm)ﬁ aker eﬁteﬁmb)ered&mbrwmshgmhtalee@t es,

pregel atinized _starches, ”ﬁl é érr(gt nesi um | um n_?;m Slb |cat %éi i OEIS

(such as cros@i§ AKEA"S QRIQRIY BNead ?WEQQ? c&P UM BEBPEY Gyeiealy, F%‘Eréﬁ

cell ul( ose), af gemaeres hetl@fo%gnﬂd) ?rﬁgb(raeaemweatsamrabmbsfm 1 optiowbia mhmmfsﬁdemg) )
uns (i.e., S ea a, pecti n

O oas 1 i mikced SRR ustoRst §humancursietdare no el 120 wergRraRh ety

anlt i adher ent Sthlaizdil;a.l ithitRzoIILBy raoly, IakadolylTisbththzbigl, oxsidzacial wiazdlyiptiadisiaym

cal ci um 3

c.acid r owet ri cid,
sodi um chi ori gdlngﬁwr@wyhgyrlrgigpgloqﬁlg&ragw\é\ase?j\ﬁgé%ﬁ gﬂ;pg%@ge gal?IUm ol eat e,
sodi um benzoasandoh didatinyh behaf eyl isandotbienyl amda,zblylsblérfzmmzowa@aﬂﬁmumzruyl | auryl
sul fate, and the li ed to,
tal c, cornstat?e@ﬁoxazéﬁil? Z'S%)?agélgl 9%{%%% %F{ﬂ%ﬁ% g’ g@f’ng Zqﬁ’f 811*1 Sﬂn Cabot
SYLO D TM si | isemiralirgl,4 athhendzobml.W R G- ace/ Davi son and AERCSI L TM silica
availablefromDe j t
added to chewabl e s%lﬁlé%Y 8%@‘ thegbénéﬁ?'km%ﬁ%' e palégtaq%%f&@fg%pt he
oral dosatfe fandrpherelioyit |Smn|!iirIVythe teohéarrﬂafk@vandlcaieaam alyexyrasgupssibstiidediwitr an
applied to t d orm for ease of identification of the drug or
or gl €18 RB ) X

for aestheti carriers are fornmulated with the
phar maceut i cal actThedermdh@iegan” crferate fuodug gblerineapismins: ped edinao§ebsiuents ihat

pharmaceut i caly, ggi rt‘é?ed‘%nt‘h*Pnlﬂnp‘ieht%ﬁ@g%ﬁé‘éﬂe(cégf;ﬁhﬁ&ﬁﬁ aF?ﬁé?icn f Rt (FERRSS ;’?:Sh%o%ﬂ%@se

carriers are m xe he pharnaceutl active to orma sol
pr ef or mul at i oMiGO#PESPEI on cont ai ni ng a honogeneous mi xture of the

phar maceyy cal  agihetRyéind Ren FHII@? %’Ft‘arybl rﬁf%lﬂ‘iér%f‘thelP refix %&rdﬁgﬁﬁﬁ h ﬁﬁfhb ¥fa

acceptabl e salt thereof. General preformul ati on w | formed by one
of three conmivhstivank (e anyalkyl aad a'év'@nnp)att Bleg becrﬁyrprwsgncamwgathp%ﬂi'm'taFWS( c)
dry bl endi ng.gi)dhemovebeialkiinand @nl.hewBigRited Airitbdra!biaaisdn a@d?ﬁ@(‘é?g‘.,td Pipshall
refer independently to the number of carbon atoms in an alkyl moiety or-to the alkyl portion of
a larger substituent in which alkyl appears as its prefix root. For alkyl, and alkoxy substituents
30 the designated number of carbon atoms includes all of the independent member included in
the range specified individually and all the combination of ranges within in the range specified.
- For example Cy.; alkyl would include methyl, ethyl, propyl, butyl, pentyl and hexy! individually
as well as sub-combinations thereof (e.g., Cr.2, 15, C14, C1.5, Co6: Cae, Casr Css, Cas, 61C.).
However, for clarity in the terms “Cg-Cy4 benzo fused cycloalkyl”, “Cg-C14 benzo fused
35  cycloalkenyl’, “Cq-Cy4 benzo fused aryl”; Cg-Cy, 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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as honogeneous, it is neant that the active ingredient is dispersed evenly
t hroughout the 30 conposition so that the conposition may be readi I y

subdi vi ded |y effective dosage forns such as Itca‘tp(k | s and
capsul es. %Btz@o;@ﬁ#gl preformnul ati on conposition is then subdi VI de into

unit dosage forns of the type described above containing fromabout 0.01 ng
to about 500 ofgulestituenis attaeieddo a myiebtfioplinnalyf substitutpd witfeene odive pubisiients’He

tabl ets or H|nk.ieat&fﬂaﬁa%dunpgdplaﬁvamc%krO\g{@gﬁaétphmammsabﬁﬂmeﬁ forrml at ed

in multilayer tablets or sust ai ned or provid
dual - r el ease pr oddﬁﬂgnef@dﬁndékﬁﬁ%ﬂa@ nQi“me’l*FUf? fesased thegioasut ﬂlﬁf d'Eﬁ"PﬂurebHW

conprise an ippgha PO%BIS! tﬁé‘ges%la%tsﬁfe dﬁ@ﬁ%sﬁm(ﬁ@fﬁll@wé&@ythé”é&]&’fenbe' ng in.
75 WD 2005/ 073214 PCT/ US2005/ 001659 the form of an enve| ?ﬁ)e over

former. The tipctiepaboReatdhargintisbatidspmenl dhuhipr &R MRIG3 PP %g%@'kv{am'qgﬁh

serves to resq;e'%tk ﬂglﬁs%gﬁﬁé}bﬂswalgfbublbﬁthétf&ﬁﬁﬁ(éh and permts the inner
conponent to passS intact .into the duodenu or to be delayed in release. A

variety of materials can be used for suc enterl C Iaye Qr coatings, such
materials including a 5 nunber (%)oc! y e eFeialky! as shel | ac,
cellul ose acetate, cellul ose ac thaIHat e, polyvi nyH acetate
pht hal at e, hydroxypr opyl t hyl ¢ a hdox- ropyl ,

net hyl cel | ul ose adg Hﬁé‘d@g‘g@qﬁ}ﬂ g%’ﬁ’ gf?t U%{EB’ gﬁb‘@fiﬁyg E%r location

copol yners, and méibild b&mde@nﬁémdﬁeddemnms eisé\ahéreﬁrsthaaynolab@@ hé uraidsstdoy

fil t t bl
Lo, ontd ey B i RS e RO R BB ' g
agents) or Iosvlévwdbmeaﬂbrcﬂmrsaswnhumrttmrpfm\(zdm.mnhpaundathaeareg:hamwlawstame ey

yntnbti ¢ pol JREPd ca By e iinlied PSR BREbS i WSS e, o

(i.e., beeswamethods setdoth hesein. cetyl al cohol, cetylstearyl alcohol, and the
like), esters of f | I, i ahl ials
| o5ters. of, lhyRS 8 Bk & o3 RRRRon O RIS PRI, SiBlEE

sol ubi | i thp ofcazmerand ameoflthegromoems describeti pbave. aﬁ?\lqoﬁlbllsmt't}jedf ioe inverticaiisaed

rel ease prod

present |nven osuT&?m%a’je%{{rﬂ%({g F oﬂ[tfg%%}ho;iﬂ ndgr]nger?P@/ |on ora‘Ma%écechaqi
injection i noaogeréablemrn@rr é\fn@ler liugitatieni ot the @w@@wagmass i%mklngmcpmpytlon
flavored syr CFM

edi ble oils suc r@g&@gyt%oaﬂ of #E&@ggg%e&%? X%%ﬁﬁﬁ) ﬁgm%g%lrné%ggﬁﬁtp ngieh
as wel | as 20cagierxihespragrit @V@ﬁtlpfa?'s@ﬁWﬁﬁ%@Qﬁﬁ%ﬁiPnWﬁi%'ﬁ@@ ON&Yl MBI e

suspendi i a%ﬂwtp%urﬁd%rof ﬁﬁ‘é%ﬁ&éﬁﬁon ﬁ%%é&%%br?ﬂ%abl‘?e?r!nﬁg&tlééilﬂ)tahé‘épka%iead’éﬂléﬂat ur al
gums such as, acacia, agar, (\Jr]@nate |. propyl ene”al ginate, sodi um

al gi nate, and the I'TeI@@WPijﬂﬁrOf ARIESPAT INVeRtion era)eseitl spane iratease inligeradinh, and

xant han gum p“a‘i—‘tﬁdulé'rQﬁhlﬁﬁ)r§ét(b|ﬂ?nﬁ§sé@Géﬂﬁbﬁ@éé’ﬁﬂé%ﬂﬁﬁhﬁé&&?'dn’d's@ﬁ@e protease
met hyl cel | ul os dr oxynet hyl cel |'ul ose drox eth | cel | ul os

Pyl oxypr opy IMEEHPA SIS SEHBS RIAASES IR CHEB TR POBNICIRISEES! el have been
conbi nati ons rhERneet to By MR if aptalnyw fi\ﬂémmﬁto@ﬁandﬁ)bw h”exahnngeh@I (egone,

e e T AT R E R

phar mac_eut I cadctiyating a variety of pre-existing factors present in the microenvironment surroundlng the

mast cells. For example, just to name a few of these interactions chymase activates SCF,
angiotensin | to angiotensin Il, endothelin 1, type 1 procollagen, metalloprotienases, IL-1B,
TGF-B, as well as, degrades the extracellular matrix (de Paulis et al. Int Arch Allerg
30  Immunol 118 (1999) 422-425; Longley et al. Proc Natl Acad Sci USA 94 (1997) 8017-
9021). Consequently, the release of chymase plays significant role in a variety of
pathological conditions-associated with vascular proliferation, fibrosis, tissue remodeling,
inflammation, and the like.
Some of these, inflammatory and serine protease mediated disorders include, and are
35  not limited to, allergic rhinitis, viral rhinitis, asthma, chronic obstructive pulmonary diseases, |
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accept abl e suspendi ng agents such as lecithin, gelatin, or the |iKke.

Sui tabl e surfactants include but are not Iinited to sodi um docusate, sodium
| auryl sulf sorbate 30 octoxynol -9, nonoxynol - 1 ROl¥aekhAt € 20,
polysorbategﬁgM)§g4¥sorbate 60, polysorbate 80, polyoxage#ﬂﬁ , pol yoxaner
235, and conbi nations thereof. Suitable defloccul at] spersj ng agent

i ncl ude phar rEeHIE RUMENAAHRMPIYESTRiaqte ‘%@l'@i%l%gfqd{']@%ﬂﬂ&i Teﬁ@raé?ﬁéﬁls"gﬁsncl ude

but are not Idyfdord) ﬁ)ébrlééléTIHrtﬂrlt&eﬁébé@JS|o‘h|m?@r§/rl&ih)éfrﬁﬁh(’ﬂeﬂ@nSlolﬁﬂﬁbdﬂ@r@lM ori de,
potassium chloride, and the like

i NS oJo] rs and
pol yel ect r ol yP¥c8 néagctlog@q;agtfglpr P@S?ﬂc@ﬁ é’ﬁ'?’ C?ﬁdlay'a aggipn %Fr‘T?éEa e.,
cal 3' um s?: t Shyp ér:ctrb!ﬁfﬁ,/ l@ﬁ?rmaér@ge%a'riﬁdgs][s?t@&ulmd no@lbosmbe?e@s (evmlaebom \mh :
use jOIn y|n ormnul atl on as u ers an u A
T abl o 15 Lol Y. AeEPREs. Yoarual Serra Ay BeaeoPiap e AGBEE Kby
met BW et gy|ﬂbrc75% %Qagﬁé@ﬁéHMQl@bnﬁﬁfﬂ' IbASHR D/ 106 KibERis, pospswpighl aahekion- but yl),
sorbic aci

lts,.b | al coh b [
S0t d cht or heRMATHR SRG I iS s Rty R ARIT 2 SRt Bl P P SIS 4Pe iy,
i qui d vehi cdtesodcemdsigredddhienally stlesercotmipguiidd cah ae osedfot modlllatdgs«@gmd feztings ,

e ot T SRl b b BB RSl S
vehi cl es 1Suchcoagpoliadst ty treattindlasmaataty and serine qmteiisvefedtaleeisilsomees lbe}IQStran@:emymt h
suspendi ng a I le-Ll '

surfact ans. uetEo e Bt L RRPH LB o S lpase. Omer

i nsol ubl e fi |disdraarsithabcaniel tyeatedsyith ahymadeentibitees. caGbr vietesringd ageotding to thgui ds
2gent o such dXoRoBREReRREhPhapaRe uslot i hdqlf Hoptl3 i ke, T BT PN 1O
sol ubl e cel | ul osi oﬁe menttoped gmwebwnweeymrtg analnwnslné inte leotsmm ”-p%ﬂdéh'Ser al
adm ni st Il | Qlbyy R{1E5/He8n SUSRERS] WFS200 SPLHERATS 1RREmER Sy ekttt chif O TS
useful for parentera mnistration I nclude steri e sol uti ons, sl ons
and suspensi ciout §%of angietengin B gaivity isoRbitgei vith ageangiciensin Qmmranmewmeabl e
preservati Ves{nlﬁ&ﬁar‘ﬁ%ﬁoﬁbﬂ?@hﬂ@"@% iSThRIBENLcnyAREE rititbA Uh 9BinicPariiesddontly 15
Furt hernore ounds o resent I nvention can be admnistered In an

i ntranasal d@yélﬁs‘f’%@tﬁij WtBC@tﬂﬁﬁeéaﬂ balleen igiurys Ghyreasednquees saredlar hyremplagiaancr
via transder rFBJsteﬁdfdld“m%le”@‘Ral én'&%;¥é‘29RFPQ$ téobgwsstmwl This 8h@e WRlcharisipwn to

t hose of ordi nar in that ar be administered 1in the form.of a

t ransder i) (fé?'?'%//\é’P‘;”d §ﬂ5§tb@rﬁxp?q§%d QARPhite fESiRNosR aé?“&“‘i%‘é!‘lﬂhﬁélh’?? ot vpsewasy | | |

of course, bﬂerﬁ@npatnu@ §alrs@ﬁrﬁ'tﬁ;ﬁrofeﬁ@é‘mbﬂh@ﬂ'ﬂéo?@'ﬂé aéd@&@t@@h@mtantgmm@maage
regi men. 20 Conp resent inventio istered in a

form sui t abl A By PHEE B BFoa P S BrICS M Ay ol S B geross
c?rrpounfls of dahgdddise 9&stllar BleAndis meaéﬁosusz(etgvmwaﬁtwwdlek/ascﬁraemjurm t he fo(r]I m
of a solution or pensi on from a ner that Is squeezed or
punped or as %‘ﬁ'%%ﬁ@slﬁscg'ﬁ?%tﬁntFPBYﬁSE”%F%@Eﬂ %}dgtg igent ai ner or a - nebulizer
(such as,25a neter mtrttnnﬁ:al fifragie can e aspcipiedahth thatejederation ot drgansaesyy,ekinj onal
gLi ,[2 2brgnbfggﬁegﬂé neys ovaee) or%rs a%%\ﬁhgs?r%blg%htco%g%f garlggr@ cly?'tle\}e\ﬁﬁrrlg %elfcasrh"n%gor?

of pathological fibrosis would be beneficial in a variety of diseases. For example mast cell

chymase has been implicated in pulmonary fibrosis, kidney fibrosis, liver fibrosis, post
surgical adhesnon formation, systemic sclerosis, keloid scars, and the like.

30 In the heart mast cells have been implicated in cardiac hypertrophy, WhICh involves
both fibrosis and remodellng. Cardiac hypertrophy develops to preserve its function by
normalizing chamber wall stress. Mast cells have been implicated as being involved in the
development 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

35 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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(such as, dichlorodifluoromethane, trichlorofl uoronethane,
di chl orotetrafl uoroet hane, carbon dioxide or other suitable gas) In t he

case of a aerosol, the dosage unit my be
provi di ng g\%@;ﬁ%mﬁzggdel iver a netered anmount. The pressuri zedd% cont ai ner or

nebul i zer may contain a solution or suspension of the active conpound. 30
Capsul es and.faenablée dzydisap(cﬁentilne astiontima sleg madel of hypargettat(Majsufmoto efsi#, i n an

i nhal er or. f | at ed containing a powder mix of a
corrpound of tcﬂ%a&réﬁr n an 5az%é@]rdlt abl e powder base such as | actose or

starch. “Conpounds Irmfhetl«rtneps ewetaellichyrears fais atsarbegh Joplisated dmpathglogieal firtiresis. he

formof lipo afiglk! %@éé’ruﬁ%é*tﬁﬁ? ’na§#l§ Qéy%ﬂ@r‘téd 4o dés‘t‘he!téelé&%%ﬁd

| ar ge uni | anel atoVeS] vesrcles an
Li posones ScarSHigemaisuriitiney dMera5¢ 41998} W@ft Gpa)osTptncrﬁaﬁtﬁ@éthr%faumﬂ thgt mast cells

chol esterol , F@l‘? 3y Bﬁg}fa 8@'1%@@9‘? %@ﬁ%b&\ﬁ Pefum dNBALRlits Ratienté And'O

2005/ 073214 oun e present 't nvention nag al so
be delivered @W”bh’@dtt@@t%ﬁltiﬁ’(flmﬁl&)fﬁa'lﬂtl@w|d§t9€lp@§0'a§f repdlifwncionl Sipdamy, ves t o

whi ch the COmRA ag%@ﬁ'ét ra?éc?wr?rPrHB%techs (Wﬁ,asnmtacarndt&h%sh% @9@9@@9

I nventi on may a cou pol ymers as targetable rug
carriers. Suc‘r?hﬁi’% n@tr@uataﬁhr merhrnismsfor fibsesis indie Kidngyang liver have not been as

pol yvi nylqgyr rrﬁéll'déﬂﬁ'é‘d asoﬁéf é‘étoﬁar?ﬂ%%rﬁ W?% Mery lrkely that chymase lS operating through
pol yhydr oxypr op | 3?’! am dephenagl r (0)'¢ aspartam dephenol
é“}S(ﬂ

and pol yet hyIS"E éb@f‘@l WAYP Ffécaéﬁ%’t"ioﬁ'ﬁt(%iﬂ’e QW"%&?’WPE%?IWW&TWB%'S seem

Furthernore, tbbe oc&@fﬁ@rﬁﬂ@ré&herﬁtf}rﬁmtﬁ?@ﬁﬁé}tcellé\é‘t&ﬁé@ pBsifiRobghyARERL ed to a
cl ass of bi odegra ab in ac ontrolled rele

| e nmers useful % se of a
g, for exannl o CVBaRBRA RS BE OEGIRN oriY QAP ER S RSRSasg M or s
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active ingredient contalned per dosage unit g., tablet, Bsule powder ,
Mast cell chymase has been implicated in artherosclerosrs via its a ility to cleave

apolipoprotein B-100 of LDL which facilitates lipoprotein aggregation and uptake by -
macrophages (Paananen et al., J. Biol. Chem. 269 (1994) 2023-2031). ‘Chymase also
degrades apolipoprotein A of HDL, which would reduce cholesterol efflux and increases

30 lipid deposition (Lindstedt et al., J. Clin. Invest. 97 (1996) 2174-2182), Thus chymase is
involved in two different pathways to atherosclerosis. '

An embodiment of the invention is a method for treating inflammatory and serine
protease mediated disorders in a subject in need thereof which comprises adrninistering to
the subject a therapeutically effective amount of any of the compounds or compoéitions

35  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 inﬂamrnatory or serine protease mediated .

disorder in a subject in need thereof. The term “treating” as used herein refers to a method
' 72



25 injection, suppository, teaspoonful, and the like) as described herein
w il be in the range of fromabout 1 ng/day to about 21,000 ny/day for a

subj ect 2} havi ng an average weight of 70 k I
826% WJ@? % Tﬁ%‘z?]o@foﬁmw

adn1n|strat| conp05|t|ons are preferably prOV|de int orm of
tabl ets containing, 0.01, 0.05, 1 5 1.0 5.0, 10.0, 15.0, 25.0,
50.0, 100, 1507 immseYing, Eelonematam %Hal"aﬁjlgaﬁ?dnf&nmﬁefydasﬁ%e Prﬁtﬁaé%jrf@ﬁ'eteﬂor

t he synpt omat a.gora&rw&te%efec% nTeB@tHé%@gm szf rhéinddae FEBInREE alentbRuddrie 8k ed.
Optimal dosages to be adm ni stered maybe readily determ ned by those skilled

in the art, Wi eISCoRRPhePregentiveptA™ i cul ar conpound used, the node of

admi nistration, t e acedrdsratithafie dthobs 61RE pickent.inv@ntor, e lﬂ&waﬂél%ﬁﬁlﬁbnéhfs the
di sease condltlon In addition factors E@ oci a

subj ect bel ngoHFRCRERPSTIDTE PeRfriHep BB Gef 2 eaa@frbﬁ??fedéepeﬁev R etanhames

admi ni strati oguringihd couseUdtthdrapyt &eoﬁ@ﬁ@nﬂpn@mmtmtsimglechwmlrtaqo@fbrmﬂprmr ate
t herapeutic | evel. Advant present | nver}t i on may be

| f the
78 WD 2005/ 0718940t '@@W‘%S‘Eglgﬁgous 'éé’g un %%g%%g%&?cmqaﬁsé‘%&lgé‘“% "'y dose or

the total daidiyueeageomayrmaen@itoatmest Lidake iefn dadmidietbringtos esbeinterprotedt hr ee
or four tines dai lr@‘y Represent ative I UPAC nanes for the conpounds of the
present i nvendf 8 e 'derived using the ACD/ LABS SOFTWARETM | ndex Nane Pro

Ver si on 410 nomenCITh@tterrre‘suﬂ?gect’oeistwaﬁeeremo@rasnomnmnimke(brWra/édryamﬁWaﬂmmﬁ stry
Devel opnent, : ont m.Version 2.1 provided
by Bei | st e n PRPPH ATBAO YO Eheeonise PBER Al et Araterh 3 Phstiam

speci fication, par‘ltnederhﬂnheyaaehmaﬂiphf&am amlint” Bx asqul lesein,aneanashat ainbawsf Boc
tert-but oxycar b

oy oL B 00O st e i POl PSRBT T
t - BuOH = t er ttisbug systeim, aﬁlpuhl orhuged, thatd®bgingisadightby-a ressarciey,s/etbBnddiaq, medlcal
nous 1 hour -+ kier-o Raf i Wb '.HQQ%%"&%@EB%&EI“’% oA ohtRHisP R B
lithium diisopirgdyeattidde M = nol ar = net hyli od| de |
 Asused herein, the term “composmon” is intended to encompass a product
comprising the specified ingredients in the specified amounts, as well as any product which
results, directly or indirectly, from combinations of the specified ingredients in.the specified
20 amounts. '
To prepare the compositions of this invention, one or more compounds of Formula
(I} or salt thereof as the active ingredient, is intimately admixed with a pharmaceutical
carrier according to conventional pharmaceutical compounding technigues, which carrier
may take a wide variety of forms depending of the form of preparation desired for
25  administration (e.g. oral or parenteral). Suitable pharmaceutically acceptable carriers are
well known in the art. Descriptions of some of these pharmaceutically acceptable carriers
may be found in The Handbook of Pharmaceutical Excipients, published by the American

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

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

Forms: Disperse Systems, Volumes 1-2, edited by Lieberman et al; published by Marcel

Dekker, Inc. . _
35 In preparing a composition of the present invention in liquid dosage form for oral,
topical, inhalation/insufflation and parenteral administration, any of the usual

pharmaceutical media or excipients may be employed. Thus, for liquid dosage forms, such
73 |



MeOH = nethanol 25 mn = mnutes NT = not tested PPA = pol yphosphoric acid
rt/RT = roomtenperature THE = tetrahydroturan 30 TFA = trifl uoroacetic

acid TMSBr i met hyl si | ane. GENERAL SYNTHETI C entative
conpounds owotzﬁ&%gﬁi‘gent I nvention can be synthesi zed :vn% accor ggzce W th
the general synthetic methods described bel ow and are illustrated nore

particul arly assushensiarisdie scdlibids, dnutisians. angi dispersidng) atchsgkionsrawitalple carriers

st at ] o0 el chUERLAR0 0 SHEHb MOl SR EARBALNAN FEeRBbgclblLhe by the
expressed. Theisparequds, docauration agerds, dhiekepars, it aorntrqbggwéﬁ é.ei, Hutergs eamplic t he
schemes i s M%t%&a %d@%tsshédo'r o5 @ﬁ;} P@sé@éﬁé il tb 6t hicrdbi 8 growth,

foll owi ng sche escr éner vvhereb I nt er medi at
and target5 coetpoands figiid vﬁ@clpn@s@ntemnlﬂy@m N@halk@wh%féonpn@patﬁéaedAa@lqetw'tbhal

representati V%ﬁg§ cﬁgpp&ﬁﬂgﬁld%@ fSlr oi sonmers, racem c m xtures,

di ast eroners enant rst ‘can be syntheS|zed usi ng the
i nt er medi ates pr e;iarse:djduomiemepﬁrahmmswah ash orgRiaainle, PayidRraegransies oeansiles,

material s n r | I
such corrpoundég)pqéﬁ S%lg?;g%P@%%%%t%g@ﬂf@écmn{lﬂfﬁg 'rﬁﬁl i er%gr%%és}qb é]t releeé‘?e
enantionmers AmeseRhinateclente fstamlidionbl sanatslspasters and tatidhives nchadepisutedre t he
present invention. Since 10 the schene is an.illustration, the invention

shoul d not0 be”%tdﬁ@iqd!}@cﬂ'|é!§”‘l§e9'i@@“|at'ﬁﬁt3@§nl§y'U(br'i'éan"@h@l'?fj%% olidatsi ons and
conditions ex [ e

used in the s@%ﬁ?}@%gtén g?rﬁvﬁ%}ﬁ:{ﬁ%tlﬁg ?;?IC%P& ?ﬁg‘gﬁfgﬁgt@épmsﬁrn thfadtgét% .
Schene A il uand aamlemmpwwt the meshadiaihtageobe opalejosage iuoi ferim,dombinimds  of

the present inventi.o act.ion of a.ph s honat hosphjnat e _ani on
(pr epar ed fro?ﬂqet%Dl'd&%%?F%ﬁﬁgﬁﬁrHSr%WB%%ﬁe 'BPIo¥R sﬁrﬂeﬁﬁ?@qé@@g%mﬁ& A2
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sol vent such as E to afford an am dophosphonate or am dophosphinate

conpound 3. teRBNiGEESed in the art will recognize that conventional

cher cal ¢ ansf of ek Thed Borbbd i e in B RBS0S Rt orfRuchd Biets

substituents of the resgqﬁgl nve the preparation of
20 compound whils, enalpsﬁa&s; govaadrapgraaulest loeelggem,uptame/pbmnterdmmmwstm hydr azi ne

a comound wrisepnoRgs geaip &pR oSO GE ront cimelios SroRRRS “or oup”
may be react egewbddords pyositdresTat AdMinistration by oral, intranasal, sublingual,

20 intraocular, transdermal, parenteral, rectal, vaginal, inhalation or inSufflation means.
Alternatively, the composition may be presented in a form suitable for once-weekly
or once-monthly administration; for example, an insoluble salt of the active
compound, such as the decanoate salt, may be adapted to provide a depot
preparation for intramuscular injection. '

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

Suitable diluents include, but are not limited to, starch (i.e., corn, wheat, or potato starch,
which may be hydrolized), lactose (granuiated, spray dried or anhydrous), sucrose,

30 sucrose-based diluents (confectioner's sugar; sucrose plus a‘bout 7 to 10 weight percent

 invert sugar; sucrose plus about 3 weight percent modified dextrins; sucrose plus invert
sugar, about 4 weight percent invert sugar, about 0.1 to 0.2 weight percent cornstarch and
magnesium stearate), dextrose, inositol, mannitol, sorbitol, microcrystalline cellulose {i.e.,
AVICEL ™ microcrystalline cellulose available from FMC Corp.), dicalcium phosphate,
35 calcium sulfate dihydrate, calcium lactate trihydrate, and the like, Suitable binders and
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Int, 1990, %%’9%%5’073%9 213; . Am Chem Soc., 2002, 124, ﬁg&goﬁ@g‘%%gnd

Chem Ber. 3184- 3194) Fl uorinated R6 compoun
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TFA- H2N( CH2) 38Inenescaylates and pregelntinizedistarcty), andthrike. FSuitableglisiteqrats i_rmlq:d;g,
Pd2(dba) 3 tére %{rt it to etarcFES ( cBﬁTp@%a@@ SHdi sid dﬁ}s/d\)(:'olag 'S%re@élatir%&e”e

l
B shows a net prepafing Co bv(\:,h rein an
al kenyl subststargess ciags h@ﬁ%ﬁ'h@cﬁél"ﬁlé%ﬁl“%ta) cellulases Kw@a&pmssmbgd S@lganonet.

al tor nat o et a1 e B e mOE palNe TR e, i fenfhite itk

ound I'S descri
literature (Mbéh C@nétﬁrcmg%), 9@Bs -7) agypoua, le%@m kaiaya, neetn, aaﬁérﬁs:acggfbg 7,

2697-2704) . Sﬁff‘@)[‘?’rog linked polyvinylpyrrolidone, and the like. Suitable lubricants and antiadherents
include, but are not limited to, stearates (magnesium, calcium and sodium), stearic acid,
talc waxeé, stearowet, boric acid, sodium chloride, DL-leucine, carbowax 4000, carbowax

15 6000, sodium oieate, sodium benzoate, sodium acetate, sodium lauryl sultate, magnesium
- lauryl sulfate, and the like. Suitable gildants include, but are not limited to, talc, cornstarch,
silida (i.e., CAB-O-SIL ™ silica available from Cabot, SYLOID ™ silica availéble from W.R.
Grace/Davison, and AEROSIL ™ silica available from Degussa), and the like. Sweeteners
and flavorants may be added to chewable solid dosage forms to improve the palatability of
20  the oral dosage form. Additionally, colorants and coatings may be added or applied to the
solid dosage form for ease of identification of the drug or for aesthetic purposes. These
carriers are formulated with the pharmaceutical active to provide an accurate, éppropriate
dose of the pharmaceutical active with a therapeutic release profiie.
Generally these carriers are mixed with the pharmaceutical active to form a solid
25 preformulation composition containing a homogeneous mixture of the pharmaceutical
active of the present invention, or a pharmaceutically acceptable salt thereof, Generally
the preformulation will be formed by one of three common methods: (a) wet granulation, (b)
dry granulation, and {(c) dry blending. When referring to these preformulation compositions
as homogeneous, it is meant that the active ingredient is dispersed evenly throughout the
30  composition so that the composition may be readily subdivided into equally effective
‘dosage forms such as tablets, pills and capsules. This solid preformulation composition is
then subdivided into unit dosage forms of the type described above containing from about
0.01 mg to about 500 mg of the active ingredient of the present invention. The tableté or
pills containing the novel compositions may also be formulated in multilayer tablets or pills
35  to provide a sustained or provide dual-release products. For example, a dual release tablet
or pill can comprise an inner dosage and an outer dosage component, the latter being in
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incorporate the active ingredient). These materials include natural and synthetic polymers
waxes, hydrogenated oils, fatty acids and alcchols (i.e., beeswax, carnauba wax, cetyl
alcohol, Cetylstearyl alcohol, and the like), esters of fatty acids metallic soéps, and other
acceptable materials that can be used to granulate, coat, entrap or otherwise limit the
16 solubility of an active ingredient tc achieve a prolonged or sustained release product.

The liquid forms in which the novel compositions of the present invention may be
incorporated for administration orally or by injection include, but are not limited to aqueous
solutions, suitably flavored syrups, aquecus or oil suspensions, and flavored emulsions
with edible oils such as cottonseed oil, sesame oil, coconut oif or peanut oil, as well as

20 elixirs and similar pharmaceutical vehicles. Suitable suspending agents for aqueous
suspensions, include synthetic and natural gums such as, acacia, agar, alginate (i.e.,
propylene alginate, sodium alginate, and the like), guar, karaya, locust bean, péctin,'
tragacanth, and xanthan gum, cellulosics such as sodium carboXymethylcéHquse,
methyiceliulose, hydroxymethylcellulose, hydroxyethylcellulose, hydroxypropyi cellulose

25  and hydroxypropyl methyicellulcse, and combinations thereof, synthetic pdlymers such as
pblyvinyl pyrrolidone, carbomer (i.e., carboxypolymethylene), and polyethylene glycol;
clays such as bentonite, hectorite, attapulgite or sepiolite; and other pharmaceuticalily
acceptable suspending agents such as lecithin, gelatin, or the like. Suitable surfactants
include but are not limited to sodium docusate, sodium lauryl sulfate, polysorbate,

30  octoxynol-9, nonoxynol-10, polysorbate 20, polysorbate 40, polysorbate 60, polysorbate
80, polyoxamer 188, polyoxamer 235, and combinations thereof. Suitable deflocculating or
dispersing agent include pharmaceutical grade lecithins. Suitable floccuiating agent
include but are not limited to sim‘ple'neutral electrolytes (i.e., sodium chioride, potassium,
chloride, and the like), highly charged insoluble polymers and polyelectrolyte species,

35 water soluble divalent or trivalent ions (i.e., caicium salts, alums or sulfates, citrates and
phosphates (which can be used jointly in formulations as pH buffers and flocculating

agents). Suitable preservatives include but are not limited to parabens (i.e., methyl, ethyl,
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G2 0 a 0.0° Apoifrhers,@rathéIIHT dlemely, Polar igdids such as watdt, alcohols, polyols and

glycols are best.used witﬁ suspending agents such as higher HLB surfactants, clays
10  silicates, gums, water soluble cellulosics, water soluble polyrers, and the like. For
“parenteral administration, sterile suspensions and solutions are desired. Liquid forms useful

for parenteral administration include sterile solutions, emulsions and suspensions. lIsotonic
preparations which generally contain suitable preservatives are employed when intravenous.
administration is desired. . .
15 Furthermore, compounds of the present invention can be administered in an intranasal
- dosage form via topical use Qf suitable intranasal vehicles or via transdermai 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. . '

20 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

25  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 vaive to deliver a metered amount. The pressurized
container or nebulizer may contain a solution or suspension of the active compound.

30 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 unilameliar vesicles, large unilamellar vesicles, multilameliar

35  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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as SC}’SI um Dbor o Iyg@

source such e to give coho &, which may be

treated with, commm&@rw@@mor@mav be ﬁ@#ﬂ'ﬁd@ﬁﬁ@éﬁgp kiglegragabie apvMess may

be deprotecte t doR8 ar bonat e
to yield car b%r?gmg *H‘%ﬁ%ﬁ&%% relfeséeréc?létedr{rt\]e\g ?dr%%ﬂéle%‘ C é@ﬁéﬂé%e (g} NN

Redudi on NBC copotynersa(wmchzn%ns@ogmqm@ta@mg)tzvq.qlr npqze c@qnlcally dlstlngwshable
10  repeating units) of lactide {(which includes lactic acid d-, I- and meso lactide), glycolide

(including glycolic acid), e-caprolactone, p-dioxanone (1,4-dioxan-2-one), trimethylene
carbonate (1,3-dioxan-2-one), alkyl derivatives of trimethylene carbonate, 3-valerolactone,
‘B-butyrolactone, y-butyrolactone, e-decalactone, hydroxybutyrate, hydroxyvalerate, 1,4-
dioxepan-2-one ({including its dimer 1,5,8,12-tetraoxacycIotetradecane-?,14-dione), 1,5-

15  dioxepan-2-one, 6,6—dimethyi-1 4-dioxan-2-one, polyorthoesters, polyacetals, .
polydihydropyrans, polycyanoacrylates, and cross-linked or amphipathic block copolymers of
hydrogels and blends thereof.

The therapeutically effective amount of a compound or compdsition'{hereof may be
from about 0.001 mg/kg/dose to about 300 mg/kg/dose. Preferably, the therdpeutically

20 - effective amount may be from about 0.001 mg/kg/dose to about 100 mg/kg/dose More -
preferably, the therapeutically effective amount may be from about 0.001 mg/kg/dose to
about 50 mg/kg/dose. Most preferably, the therapeutically effective amount may be from
about 0,001 mg/kg/dose to about 30 mg/kg/dose. Therefore, the therapeutically effective
amount of the active ingredient contained per dosage unit (e.g., tablet, capsule, powder,

25 injection, suppository, teaspobnful, and the like) as described herein will be in the range of
from about 1 mg/day to about 21,000 mg/day for a subject, for example, having an average
weight of 70 kg. For oral administration, the compositions are preferably provided in the form .
of tablets containing, 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200,
250 and 500 milligrams of the active ingredient for the symptomatic adjustment of the dosage

30 tothe subject to be treated. _

Optimal dosages to be administered may.be readily determined by those skilied in
the art, and will vary with the particular compound used, the mode of administration, the
strength of the preparation, and the advancement of the disease condition. In addition,
factors associated with the particular subject being treated, including subject age, weight,

35 diet and time of administration, will result in the need to adjust the doseAto an appropriate
therapeutic level. Advahtageously, compounds of the present invention may be
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WO 2005/ 073214 PCT/ US2005/ 001659 Schene Hillustrates the preparation of
conpounds of the present invention wherein Y of Fornmula (1) is

hydroxynet il e- Conpound D2 may be converted to n the
presence of (%P(Né]gil lfoI | owed by hydrolysis to yield @?ﬁkgﬁﬂﬁsgb‘g%ﬁs%onpound

HL may be reduced to a primary alcohol in the presence of g%dl’l de source

such as sodi WAMGBErAdR BEINgIa dily AQse ordbe iptal SRIYFIRSRITHAY BE AdMIsteredindivided O—|

OS2NH2  H N dosedaHivn, thiee or%@tm@sldanlyz ClSO2NH2 (A1 UG Schene |

illustrates the preparation o ounds of the ent |nvent|on wher ei n

10 ¥ of Formil a (1o seiat AL SRRES tb e aey o d s P RRRsOL Rt Yo W be

treated wth @riyRAshg H@hcmwm&ndadexfmdnh@md/dwoﬁhsnamemdlat@ra of

sul f anoyl chlorldeto yield - Co (%é ]J ‘\l dl)%( éctlon~

BOOON 6 - 1SRy N dog B) D s SherioR; GOy M CRroniss BTG

Et 02C ( NH “J@zﬂ'r'hddér A@foﬂgm \/@rsm}@ ﬂi?rbwhﬁd wuéﬁaﬁﬂhfoﬁﬁatﬁﬁﬁs §9M9| | ng AN N i

NHBOC 0 JS NH2 0 J9 ORe % Jf tL XB A\%% d]10
Abbrewatnons used in the instant specn catron partictlarly the chemes an

Examples, are as follows:

Boc = terf-butoxycarbonyl

10 BOC-ON = 2-(tert-butoxycarbonyloxyimino)-2-phenylacetonitrile
_Buli = n-butyllithium
+BuOH = - tert-butanol
CpdorCpd = compound'
d - day/days

15 DCC = dxcycIohexylcarbodumlde
DIPEA = dusopropylethylamme
EtOH = evthariol
h = hour/hours
HOBt = hydroxybenzotriazole

20 KH - =  potassium hydride
LDA = lithium diisopropyamide
M = molar
Mel = methyliodide
MeOH = methanol

25 min = . minutes
NT = not tested
PPA = polyphosphoric acid
/BT = room temperature

v THF = tetrahydrofuran

30 TFA = trifluoroacetic acid
TMSBr = bromotrimethylsilane.

GENERAL SYNTHETIC METHODS
Representative compounds of the present invention can be synthesized in

35 accordance with the general synthetic methods described below and are iliustrated 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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20 64 WD 2005/ 073214 PCT/ US2005/ 001659 OR OH H O P-R6 H G=P-R3 Nz OA Nz
1. $CC12 HN O Deal kylation HN 0 J10 2. J9 J71 J12 N N Schene-J illustrates

t he general or the preparation of conpounds of t H6RRMesd Nventi on
wherein R3 \Wg%}étlr‘%%gsr%iflge substituent on ring A as defined I;bt)e/.”t e ?’nvention.

Dinitro-substituted Conpound J1 max be reduced by hydrogenation in the
presence of ae®ressefadhe prapateipy stthe yaripus stadinggpalatels psethin e schemesisyvale

acyl ated wi t h,BECHANKIQT pRFBNE AGséepmeuad J3. .Conpound J4 may be acyl at ed
with acid chloride_Conpound J5 to yield Conpound J6, followed b o :
sl iRermediate

saponi ficati on of B¥histNag 3G emessiesssioa gepgrrbyyrifetic metods whrisEY

Conpound J8 mgyy d@ege&)b&ﬁﬁélﬁﬂsl@mh@%@ehﬂgve@ﬂamu?@e% PedCoBRRIBAS! rdpfestitdife 2N
10 appropriate coupling agent, activating agent, and solvent. The Boc

g L val | ng. .
pr ot ect i ng® gr BUPPVINIEBAD BIEFRPISIBer SCP BRI Bl Tt fBF TP 2N BRRITIPIBFhergof
afford the freg gaiynthesCRARSHE thelRermddiaédiraparedl irCastBrRIaRce Bhdbérran
organonetal lic base such as n-butylli tg‘%u fol | owed b'%/)' reacé%,l on with
car bon di oxi déc@meétaﬁgﬁﬂteﬁ@at%‘a*sbgﬁmoéﬂf‘ aﬁ@@%‘ﬁﬁ%i"&o"ﬂb dhose ’H?ﬂ)'_ﬂﬁﬂe 30,
Corpound J10 wasudhQRWRoLES, bRrddisdmied, eackmiCilx@Uréd] @iddierém&rdtah® Bharwbinard hi onyl
chl oride foll gwed- by ,cong%%g)t lon wWith (?m ne Corrpoung J9 to ,affgrd ﬁm de
Conmpound J11.1 gi&rees S CHEAMRAPSEY WG LeRTOPS POIE PFaSRELRYANER- & B%&nd
treated Wioh tHelschemlsain in&traiom eienvedfich stiotltarte bK chidtuedlas beiag kivilted bihe
H2CN( CH3) 2! H3CCH3 ]I N k or %r(lyl g.kl on K4 H Kllh R4 N I§2 RA} K3 R4= al kyl, aryl
H3C CH chemical reactions and conditions expressed. The preparation of the various stamna
materials used in the scheme is well within the skill of persons versed in the art,
Scheme A illustrates the general method for the preparation of compounds of the
present invention by the reaction of a phosphonate or phosphinate anion (prepared from its
15  corresponding phosphonate or phosphinate Compound A2 and an organometailic base
such as n-butyllithium) to isocyanate A1 in a solvent such as THF to afford an
amidophosphonate or amidophosphinate compound A3. One 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
‘20 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 reacted with a cyanate salt or
the like. .
Compound A2, wherein R®and R°® are as previously defined, may be made
25  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 ef al., Journal General Chemistry USSR,
English translation, 1981, pages 1905-1910. Compound A3 may be dealkylated with
30 bromotrimethylsilane in a solvent such as pyridine, followed by treatment with dilute HCI to
afford Compound A4.

Scheme A
o -
I\
' [ oy 2 @ g 1
=c=0 L% P—Rs Dealkylation @ -
N c=0 — E')me Dealkylation Y PP
’ UL Z 5
At z CH
A3 A4
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H30-N3 Re OH + 3- p HQzp-R6 i / I \ R6-p(ORS)2 RO 1.BuLi N, NI / 2. A
O R4 3. dealkylatlon N 20 K4 R4 KS KS R4 Schene K illustrates a general
nmet hod for ation of compounds of the present j§ Bds%ﬂm‘ﬁ@ere' n z
is an I\Lsubivtalez?(& (ﬁ%ﬁl{ ndol e as previously defined. rrpounc&yﬁsg
20051073214 PCT/ US20051001659 K1 may be reacted with an al kyl at| ng agent
such as net hyl i odiaepcond 2, ehgreatZ isqr fedgroaryl & @anh riag mavobolrepared fomia h
copper oxi de, %H& rsle) CETR h i
N, N- di et hyl el hyT e gal aam\}érﬁ%tl)l%?n [ ot‘il'rrH &aﬁ%l gt‘ﬁlcjitEa g%r’n‘éi%é A&Other ur 8°‘f<§r
be converted mrepmmmumMmsagamatamamamnmum&n@ratﬂwrthare@ml@dhalicteh a
phosphite 5. or phosphonite to provide Conpound K5. Conpound K5 may be .
reacted with Conpound Al and deal kyl ated as previously described to yiel d
Conmpound K&. Siignedl |y, the phenyl portion of Conpound K2 nmay be
substituted wth an abkox car bon In this instance, the ester may be
reduced to its corre @*P’SS“Q’}“@%ho‘R, .andreanverted po a net hyl
hal i de usi ng techni queg_ an ents knowt$dt hose IG5 5ki |+eer’in the art.
The halide may then beacong;r B *to Conmpoun@c#? V\ﬁezdé Z3 sOoRin indole as
previously defined in the pr@/s\eﬁt i nvent ifnakefgpapound A2 may beA3ubsequently
reacted according to Schene Amto forma conpoynd of Formula (1) wherein the
phosphoni ¢ attached through=th®® aryl portion of indole Z. 15 Schene L s
CH3 OORRRa 1. BuLi rNCH 1.CH31 P,Re a 2" Z CH3 2. (t-BuOCO) 20 Z\.
C021-Bu 2. R6- P( ORhpmed2shoRis d-d:eihadhﬁpr%gﬂ?&npd:ﬂlr@ﬂ WaerkiR Res aBalkyl oBuLl N
Z Depr ot ecti Oql?ewwyﬁsu%rs]tltﬁerﬂ%rsfng'n%]e hod§ tescribed in the lléra?OFeQJ 8:%anomet Chem. 2002,
' 643-644, 154-163; J. Amer. Chem. Soc. 2002, 124, 9386-9387). An alternate method for
10  preparing such compounds is described in the literature (Med. Chem. 1995, 38(17), 3297-

3312; Bioorg. Med. Chem. 1999, 7, 2697-2704).

Scheme C

\ OR5
ZrBr | HGp(OHf)p_ F\P o
B2 A2
PhO_
Ng" oph ‘
@\/\C(sz L I \ ANy — [ ®\/\NCO}
15 c3 cs O e
o OH5 OQ ,OH

P
1. BuL| @/\, T{/J\ Dealkylatlon ®/\, }(L

Scheme C illustrates a general method for the preparatlon of compounds of the
present invention wherein ring system A of Formuta (1) is an aryl substituent and n of
Formula (I) is equal to 1. Reaction of an o/B-unsaturated carboxylic acid, Compound C3,

20  with phosphorazidic acid dialky!l 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

81



2.A1 0 CO02t-BU O CO2H L4 2 L5 OR5S HO'P R6 H 0=P' OR6 ON~ Deal kyl ati on oN~
ALB QL7 Q Ph Ph Schenme L illustrates the general nethod for the
preparation of conmpounds of the present invention whereij

het er ocycl YYREVBBHYH substituent. Compound Li may be IPQT 2d0t§/?1(§6§|3r ocedur es
described in JACS 1963, 6, 711 - 716 and JACS 1971 93(12), 20 2897-2904.
Conmpound L1 rmsydetaé(ylamlénbromoﬂmmmytwl@mw éntowed by teasaeat WIMHiodéCl to afford

butyl I'i t hi ume,fol/ by treatment with di-tert-butyldicarbonate to give
Compound L2. %’o oun L2 nmay be converted to Conpound L4 using the nethods
descri bed previously. Conpound 86 WID 2005/073214 PCTI US2005/ 001659 L4 may
be deprot ect €2chem@d? aci dic conditions to afford Conpound L5. The carboxylic
acid group of Compound L5 may be treatied with an am ne, such '\J

4- phenyl pi peridine, in the pr esenﬁ bt an aoprglgarl at e’ coupl | ent, base,
activating agent, ar}d/wsﬁl el d Cohpdés _De at on  of
Conpound L6 as descri bed ﬁﬂpra s ‘5 Coypgued L7. Sc O%E ORS O
OR5 H O sP, R H CcPDOR6 P-'RS Dd\l reductlons N oxi daten®TNnrd,, Y Z Z

A
pase. “AN 2 bonzyOHRreD TS She i ook S bl b oY

wherein Y of Formula (l) is a heteroaryl substituent. Compound D1 may be dissolved in an

aprotic solvent, treated with an organometallic base such as n-Bulli, and subsequently
reacted with isocyanate Compound A1 to afford Compound D2. Compound D2 may
10 undergo a cycloaddition reaction with sodium azide to provide Compound D3.

Scheme E
. ' Q.
Br Na,SQ0j, Ki 2 0 \S/L
»—Br Nay30j3, g7 1. i-PrMgB
. 2 F,S\O i-Pr g r \I-(J\
z 2. A1 @ _

B2 E2
Scheme E shows the preparation of compounds of the present invention wherein Y
16 of Formula (1) is a sulfontc acid. Compound B2 may be treated with sodium sulflte to afford
' Compound E2. Compound E2 may then be treated with an organometalllc base such as
isopropylmagnesium bromide and reacted with isocyanate Compound A1 to yield
Compound E3.

20 Scheme F

O
HQC'_C(CHa)z F2 1 LDA
z//QOH > /JJ\O @/

H.SO 2. A1
F1 e F3

: 0O._CH
i H
Fa Deprotection N .
ORS
Q
F5

Scheme F illustrates the preparation of compounds of the present invention wherein
Y of Formula () is a carboxylic acid. Compound F1 may be reacted with isobutylene under
acidic conditions to provide ester'Compound F3. Compound F3 may then be 1reated with a
25  strong base such as lithium diethylamide and further reacted with isocyénate Compound
A1 to give Compound F4. Compound F4 is converted into its corresponding carboxylic

acid Compound F5 by treatment with TFA.
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HQp RSHOPRS A Z Dealkylation ANZ OO M M O NHONH 10 Schemre M
illustrates a general nethod for the preparation of conpounds of the

present inventi Conmpound ML, wherein R3 is an al ko

substi tuent‘%B lg(%qgg:éz“reduced in the presence of a hydri Z}i&@%ﬁ@ﬁ’ 689th
correspondi ng al cohol, Conpound M2. Conpound M2 may be oxidized to al dehyde
Compound M3. Reaction of Conpound M3 15 with a Wttig reagent affords al kene
Conmpound M. S#powiGication of Conpound M4  provides carboxylic acid
Conmpound M, which may be coupl ed th an am ne, such as benzyl amne, in
the presence gf oupl i ng agent as described supra, to give
am de Conpound 1 5 e deal kyl at ed using the procedure ‘
previously des ped] iai;Sche €0 yi el d Conpound M7. 20 Alternatively,

ot her conpounds off't he present if%ention wherein R3 is al koxy or -

C(=ONR'R 2 may be derived from Conpound M2. Jheohydroxy group of Conpound
M2 may be al kyl ated usin agen angd met hodg—xn to one skilled in the
art to afford %&% er @i'n i 84 Gkkox) Almernatively, t he hydroxy
group of Conpea ) 2@@)7721 ) US2005/ 001659 be react ed
with a variety of acyl n%; agen 1Swn t ome skilled in the art, such as
i socyanates, to arrive af® conpounds of the esent invention V\/nerel n R3is a
carbamate. Scheme N5' OR6E HOp REEHOPR6 P-BNZ NO Z

eductiveal kylation A NrL, Z de@Ik | ati on TN. RO Mj }—Mﬁ’-(?gRtZ TRONI1IS5NO
TO ORe Re Asshownlrf4 , Conpound M YeWH be reacted with a
variety of am neg Bqu ciihae. p esqu of GA hydri de smurfge der acidic

condi tions t oG¥i té on of d N1 by the nethod
described in Scheme A a

5

Gg@s Corrpound N2.

cho3
+BuOH ®/

Scheme G illustrates the preparation of compounds of the present invention
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,

10 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 resuitant 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,

15  Compound G3 is coupled to Compound G4 in the presence of DCC and HOBt 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 #-butyl alcohol and pdtassium carbonate to vield carbamate Compound G9.

20
Scheme H

OMe . _OH
7‘/]\ 1. HGI (g) \’; Reduction - H\H/E
2z
@ I

2 Hp_o
H2
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10 Scheme P CRS OFi' ORS 11 PR6 HO P-/R6 0--10 NZ tie A NZ SOCl 2 A Z
amneGy COLMe ML OPt P2 OR5S OH HOP-R6 H- TO-P N 111 Z deal kylatlon N Z

-~AO O P P4 The preparation of conpounds of r n
i nvention vﬁ(@r 3? %@4. s -C(=0 Cy as 15 previously defi nlge(gl%@rqg%ﬁbﬁt% Cy is

attached through a nitrogen atom is shown in Schenme P. Conpound ML nmay be
saponi fi ed. under Sshsine l‘tlﬂmlnatesdh%Plleﬁafﬁtl@vofd@rf@@hwm(ti'qulreser\t\,mvemilqmay be

Feaet od w ¢ ARERYotSBUANE st uRkiRe RTRANBY b ou PR R e B an

Compound P3 imiatryjniea ma@qerowpbgm iﬂ"@é@tby m@inolw tor\iRld Cormp R4. 20
Schenme Q 0, % W 4FCo2
RR3 @ @ 88 Soripind 3y m) 5ORBLeddlod imaly lcdlid, A8 pldstios Qf?"’*{‘?}?grsé“ég a

met hod o t Hechpepediunberphydrideoiomiiaiagiyralachel Cﬁﬁf@@%ﬁﬂ H2avention wherein R5
and R6 are appropriately substituted al koxy substituents as defined herein.
A conpound ofgdgmgyl @ 01 wherein R6 is hydrogen and R6 I's hydroxyl may be
coupl ed with an appropriately subsigs uted al cohol in bg&é‘@r esence of NMSBNT
(1-(mesitylene 5 2-sul fonyl)-34ni{ro- 11 4-triazal e) ford a conmpound of
formula 02 wherein R5 is a edt%ﬁlk;&. and\%@j{l S a substituted al koxy
as defined herein. Alternat gorrpomlmlzsmp 4 01 may be el aborat ed
usi ng an appropriately substituted al kyl ating geﬂt“t 0 provide conpounds of
the present '”Ve”tScHQm %@tragésttlﬂgr repQFé%oﬁ’Bf E{J?Juh&déf%é/bregér%%nt@cfn Wilrein

phosphonic acid are al y at1 ng
10 Y of Formula {(I) |s a sulfamic acnd me hyl group Compound H2 may be treated with a

base such as sodium hydride, followed by the addition of sulfamoyl chloride to vield

Compound I1.
Scheme J
NO, NH, NHa
Reduction @ BOG-ON
—_— R A
_ NO, NH; NHBOC
15 Ji J2 J3

o o)
5C ! E‘OEC‘CN ; LiOH HO?»C‘C
EtOZC‘CNH I D
Ja J6 QQ OQ

0]
13 HN*O OO Deprotection HN*‘O. OO
Coupling @ N
NHe O g

NHBCC O J8

i_OR® ) Q 5
- #\H . 1.nBuli Ho2c\|/l=<g§

2.CO, z
A2 J10

20
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10 this instance is an al kyl substituent that is optionally substituted as
defined for fie or R6, and said al kyl substituent is substituted with a

| eavi ng groyp. ing group is defined as a substituent that is

acti vat ed t@\@)ﬂ%ﬂ@/(h?ﬁgl eophi lic di spl acement, including hEfVHEPPEEY ates,
and the like. 15 Scheme R0 HO ~CH WCH2CP(CI)2 WJ PO Os S TEARL R2
S=0" 1,or2 W= Cl.3al kyl or phenyl Z Br ~):)Fr‘01 1. n-BuLi 30HS B2 Z0" 2
~~ ZI/ R3 C6 NCOR4 0 Schene R illust %@Gt he prepar at} B“T conpounds of

the present invention wherein R5 and en Rs is zare t aken
together with the atons to which the both attac to forma
be dehie L ed M h @ 20 benzyl - or.
i of fornuia R2. A

nonocyclic ring. A diol of fOédETH a RJH
nq?1 refl uxi ng nd‘h,‘;l ons with a

| ower al kyl -di chl orophosmm_t_e_La_Lg.r m"gacy
conpound of fornmula R2 may lkeJscondense

conpound of fornmula B2 to forma conpound of fornula he” el abor ati on of
a conpound of fornmula R3 to a conpoundfof fornula R4 ma be achi eved using
t he met hods described for SchengmARESGPECI FI C EXAMPLES The

foll owi ng Exanples are set forthlfao din the un di ng of the

invention, and are not intended and should not be construed to limt in any
way the invention Satenfeal tistratas thé gendralimathasHbcthe brdpamtion kbcaaiaueds of the
depicted inte ' B, 3 ; .

PCT/ US2005/ oo&%g%t%gﬁt' 2 s gsea']fjg'%?gnbﬁ% NPT B¢ Befiba by o
the present i Bmmswatutumd Comptognqu ay bbe@mcmmehydnowlatlm indhe pressricelofis

obtai ned 19 apia@hinl iR AL OLEmpENR NI Plen hﬁxtb@%cﬁéfedwlébd(WohOWto

i ncrease such yie ds 1 3 fout I ne variati ons react| on
t enper at ur es, P@M’F‘Q&@ﬂ@owﬁfﬁ ¥r reagents. 5 Al chenicals were obtained from

commer il SUpP | et SmAfihaASHzbd R WL o I Gt 0s o RS 3GV

spectra were recorded on a Bruker 300B rot on) Bruker

(r) AM 400 (490 follapep pysaponiicaien Qf&?ﬁF@H”WQ W evidsE C%[QO’%C Agid @Pmpund J7.
Compound J8 may be prepared by coupling Compound J3 to Compound J7 using an

10 appropriate coupling agent, activating agent, and solvent.

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 organometalfic
base such as n-butyliithium, 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 HC to provide Compound J12, .

Scheme K _
HaG _
‘ N
/ alkylation 7 HyCN(CHa)pl  HaC ) CHyl
N . orarylation N : - —= K4
H K1 F"4 :N
. K2 R4 K3
‘ R= alkyl, aryl
1 H3 OH
H;C—N o R \n O= I-HG
it L remars, RO e HoP
I- .
3 R-P(OR™), uk N ]
,N 2, A1 0 |
R4 3. dealkylation N
K4 4 K5 . K6 .- Ry

20
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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standard (s = singlet, d = doublet; mr nultiplet, t = triplet, br = broad).
ES-M5 were recorded on a Mcromass(r) nass spectroneter or on an Agi lent (r)
HPLC mass ff< r. 10 TLC was perfornmed with What mggy ilica
gel plates. g%epgjrqu:l?ve TLC was perforned with Anal tech( 1; t aper ed§5| lica
gel GF plates. Preparative HPLC separations were carried out on‘a Glson(r)

HPLC usi ng a ¥¥h %ﬁéﬁ%@@(‘ﬁ*qwmﬁ}ﬂ?,m“”ﬂ@@ﬂm@ysh asMGHY! ipdige or anRrylating gagntor 10
cm x 21.2 ) suéhial BrahdsthesHeswitf o@b@r@\“de“@bﬁ% burfd: m@&ﬁpomatwﬁ\bpaétre&@&c

separations were carried out on a Su el co Z+P
or a 15 YM(r¥i @&QF’ET%T@A enesMmay Q%*Pﬁoé W%WH"%@EE’E’W&HU’&{K%O nm
and 254 nm onma bé&emvettied B@d’:ﬂ;ﬁdﬂﬁmﬁ)cumgwetdmcmweoand fFee r@aroaeu \mnta pisghives

10% to 90% r{0.19 in ort cent y.data is
based on t%e 9. Pﬁvﬁ%"g%{oaoro e 8’5]9%‘!"&?3@ P?% ’ﬁ%b%gﬁa &ﬂﬁ“ﬂ%‘?m it
Labor at ori es, Af a6d d&maﬂ@faﬁ previgesiChestrioal to&tm CaapsurBef8:i ce (CAS)

| ndex- 1 i k f ds. of th d d
o he aut anom et g8 orEBRHAS R bR b BBRARS HsH © o7 ve

[ (5- Chl or o- bealil@@be]rbdmyﬂlplhems Bsydnke, the ester may be reduced to its correspondmg methyl

Compound | a (X0 ga 1o sHaE 3 Relr AR Laa e o artesBrs G TelieF o *
105 min. fthe skﬂledun itve aWaQ’ he balzEThaathed be noesertbd gi'CQfamummMWWeﬂZtlaayl el d

vz 310 (i Ropfouia bR it e ibel 6liBn *bamplikiag e b keclih =

mmol ) in THE re8Ctedraycaating to7BBemad wddeta doopwingef Bosollail) whereih toppspinahid t
(3.77 g, 12 890}1 mn. After stirring for an
addi ti onal B%Ched l@{)o-rgigﬁﬂ(edé)ril A ﬁqoﬁ%gln 2-yi isocyanate) (2.0 g, 12

mml) in THE (30 nL) was added dropvm se to the mxture over 5 mn. After

t he addi tion Sgiemednpl ete, the solution was allowed to reach rt and stirred
35 overnight. Excess saturated NH4Cl (aqg)Hwas added, andotCPﬂE" | ayers were
separated, The aqueous‘'ffortimn was ext act ed wictih Et OAG—f3.x 20 ni). The
combi ned organi c ext ractg, 90—\7\8—2005 % 1 4—PEF6S2805 001659 were dried
(Na2s™4), filtered, 4nd conédfi-PaYeYy un}daegtsﬁedycﬁeqom essurogtBat rt. The

resi due was taken up ith CH3CN (10 m.}2 the solid was collectedtsand dried
under N2/vacuumto afford Conpound le (4.3 g) as a white powder: HPLC. 4.25
mn;, M5 (ES) ni/z 488 (M{d). 5 Procedure A, General Method for Deethylation
of Phosphonat es and Phosphi nat es To/ocﬁ‘ soI ut| on of th,@ﬂf)hosphonate or

phospi nate (x mol) in i di neH 18110 ptMo moSHhehat e hosphl nat e)
i s added excess br om)ﬂﬁ_%ei Imajﬁ\a (EB‘EE?E?E“QB in t-ﬁlﬁhé'ﬁp&t—koru at

15 mn intervals. Thezm xtur scstlcrr%d for m a(r:fotsr t hudist addi tion,
L5 2

OHS _OH

@, \n)\ Dealkylation : \fH\
| 0 ?LN : 0 J\N
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),
20 2897-2904.
' Compound L1 may be reacted with an organometallic base, such as butyllithium,
followed by treatment with di-ter-butyldicarbonate to give Compound L2. Compound L2
may be converted to Compound L4 using the methods described previously. Compound '
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10 then concentrated under reduced pressure. The residue is stirred with
excess 1IN HC (aq) for 60 mn. The white precipitate is collected and
rinsed seq L, pth 1 NHC (aq) and water, then did@ekbiRR61sso

N2/ vacuum Lk?‘ﬁez @roh e product may be purified by tr| turation vmw%
appropriate solvents, salt formation, recrystall tion, E'F %ver e phase
chr omat ogr apHy# m@b%@%ﬁfﬁteﬁ@d(“'ﬂd%aﬁ'd'%c%‘dﬁﬁﬁﬁtf)%%d WA EPe dPECEDPHIRG t o

Procedure A. ZHhe roQ&oF('i&Hﬁ‘o&EiQ.@Uﬁéy W@@eaftéﬂ \Fnhfv‘én @anlef sued asmfmlen‘ilpbérlcﬁr‘z?é il was
stirred with CH3 for 60 mn, |l ected, rin r?d dri ed

under N2/ vaculfPegengeren agp@paatgpo@@ggggg %?sev@ﬁ“i’@'”ﬁd'\%ﬁ@r ahq-ﬂ@"& A7 min;
MS (ES) nlz 433itbtdompoliad &6S Dletikyiafonadt CoRfbolnd 26 @8describe@supmlipldsn CH3OH
(10 ) s added a solution of tris(hydroxymnethyl)am nonethane (1.5 g,

12. 4 mol P i -9 0 nl). The solution 20 was concentrated, and the
resul ting V\/mte solid was recrystallized fromi-PrOCH to yield 4.0 g of the
t romet ham ne Sdhleineai de 9 as an off-white solid. HPLC. 4.4 min, 94% MS
(ES) mz (M) = 432 IBIMR(DIVBOdG) 6 3.33s(s, 1 OH), 4.5 (gdqn51l—l)
7.30 - 7.42 (overl apphmgpm‘s 3H), 7.56 O'ﬂP , 7.71 - 7.80x(0Vegd appi ng m
3H), 7.94 - 7.05 (pvekl Ingrerm:norBH) w\{l@% Loddytion 11. 4B H); Anal.
Calc'd for CZOHlSN%ECI -1% 6 25 CAHL i-PrOH 0. 2 . 51.16; H,
6.01; N, 5.28; H20 kaund: C, 51[21;° Hiz 5.92; N, 5.R2; H2Qs 0.74. ci
0CEt AP OCEt Br P O ‘EaMGP(OEt)31b a o\ 1. BuLi Nre fl'& \ lal/ S 1c
2. 2-naphthyl- Ole isacyanate, id a& HOP-O™H 'BB(B-Br N le Pyridine O
S Cpd 9 91 WD 2005/073214 PCT! qg@@& 001659 thié?‘Pc,Qarrpounds of the present
invention nmay be prepanggy by those | | @gkel N ;) by vatyamg t he
starting material sM3reagentt @ gﬁéndl t‘_o’nsedO Fi ng“t‘th"E'r’od‘@dure for
Exanpl e 1, the fol | ow f§%ebnpo nd Kﬁi{e prepargd wit 8Ut f GPPHEr
purlflcatlon Cpd M5 (MH) Cpd 30 439376 4

0° OMe 0" OH
OR® OH
O=
: P~. HB H O__ P*- HG
Z Dealkylation N z

o}
Y
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 preéencé of a hydride source to the corresponding alcohol, Compound M2,
Compound M2 may be oxidized to aldehyde Compound M3. Reaction of Compound M3

15  with a Wittig reagent 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.

20 Alternatively, other compounds of the present invention wherein R® is alkoxy or -
C(=0)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. Altematively, the hydroxy group of Compound M2 may
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31, 392 82 382 55 436 (M+) 96 393 57 393 106 430 59 398 129 381 64 398
135 386 67 510 (MH4) 137 393 68 379 (M+) 138 434 79 393 5 EXAMPLE 2

[ (Ben2o[ b] t yl ) - (‘napht hal en-2-yl car banoyl ) - net oni c
acid, Cpd 1 @89?@%_?%2%3 sol ution of Conpound 2a (3.5 g, M/ﬂysmd%gh@}%ﬁi‘% mL of
THE at -78 "C was added a solution of 2.5 M n-BuLl in hexanes (13 nL, 32.6
mmol ). The retm:lteacindMBa vatietyrotiacytaticy agenisihantn tooed skilled ipShevarh suehan 4 i of
DMF was addedgs ?Hﬁc}é! td Qﬁ"wé% undé’\@fsthé‘@%%@rql nfiG Whetei Q‘F% a BarbdiiGte.
reacti on was cog ed Tt , poured 1nto water and extracte ree tines with
Et 20. The conbi ned organic extracts were washed with brine, dried 15
(Na2s™4), fil$ehead Nand concentrated under reduced pressure at rt. The crude
oil was dissolved in ggsnL of MeOH, cool ed to OR and NaBH4 (1.6.,9,0M2
nmol ) was added andO=ptigered for 2 h. AfterH qd’enB |ng with excessHac tone,

the mxture was %9h\t r at edyetieerntkylaohe ﬁ \was pﬁﬁlkwa&.brone beh! Et CAc
and brine. The extTactEg, T C Et QAc;—artd—t+he nbid1
organi ¢ extracts vve|0e washed "™ €& with fri i pe, @ried (Na2so4), F{ﬂ | wer ed

and concentrat ed>gnder Peduced pressure atl St The crude solid stirred
with 6:18H2Cl 2/ hexane, then collected t R'af ford Conpound 2b (2R 2 g) as an
of f-white powder: As"ﬁe@n u?S@Iﬁanﬁ@N CJrﬁchﬁHWﬂQ¥ B@réa%te@amﬁmaﬂa@leﬁl dTaRfines YRS

added 10 nlL of thionyl chloride and | uxed : he reaction was
concent r at ed 11f@EsepéaR]@dydpdesipeunder agidic S?fdj'tméto ES‘dr@éWR?H% Mds treated
wi t h hexanes. p&fikyRitiof 8NCEMp&FHdI Ny dy thB et dbeerivaasn BERRhEA anbidd CRXpRaRd
triethyl phosphlte Compound 1 b and refluxed for 1.5 h. The reaction was 92
WO 2005/ 07321M2-PCT/ US2005/ 001659 concentrated under reduced pressure at *90
"Cand purg fied by flash colum chromat ography (silica, 0 to 40%
Et OAc/ Hexane)sdhamgiel d Conmpound 2c (2.5 g) as an oil: HPLC. 3.32 mn; M
(ES) mz 285 (MH ). From Conpound 2c¢ (0.64_.g, 2.25 nmmol ) was _pr epar ed
Conmpound 140 accordin 0 5 Procedure A,OHQIPLC 3.87 m nlg)_ ES) mz 398
et

(MH). 1.n-Buli 1. SOl \ 'NN'S 2chm= 2. P(OEt)31
N\H)\Z base N\[(k Z amnecy
o . | o)
CO:Me o
OH
O-‘:P ae HO:p’_Hs
TKL\ dealkylatlon Nm/kz
O
CyEO P4

The preparation of compounds of the present invention wherein R® is -C(=0)Cy as
15 previously défined,' 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. '

20
Scheme Q
\\ _OH
"OH ' alcohol HSO\II _R®
O I w)‘
._H4
2
R R? S m
Q1 5



2a 3. NaSH 2b 2c C&t OHP,OH H\ \ Ni 2c OS O(Cpd 140 EXAMPLE 3 10
[ (5- Chl or o- benzo[ b] t hi ophen-3-yl)- (naphthal en-2-ylthi ocarbanoyl) -

met hyl ] - phq%afi&ﬂog_‘ﬁl_pl d, Cpd 45 Using the procedure desaigiggodspofxanpl e 1
and substituting na thyI t hi oi socyanate for 2-naphthylisocyanate, Conpound

2 (e ey e 8 Pt BeboR SoRE BRralrsofinpind? dindfReddi® 2
1- I( n?p ht ha:c e gmger&’bn ah bR s)nd Rt drg Iabprpbmahemsmiumd alkox@dbstRTerdasTdefined .
utiron o e
?:Owas added d'?%ﬁ% Eecoﬁ'p%”%? 8'?5"‘@? &&%gﬁnnlgi Jbi@y%@g%g%d hﬂ's}vﬁﬁ%ﬂﬂﬂw%m (7
m.). After stdupledmdthfanrapBfopriately sustiyted alodiad @ the p@Sence of MSNT (lrphesitylarse- -
aded K O oo PATDRF P s B0 G UG 5 PRI o Dot il A58 0
hexanes (0. 44subktituted aikybdr)d Riis a sdotitlitett alay sie defingdtreareist i rring f or 30 m n,
Co did (0. 19 I s '
m )r(r}[:) 3?2. lAft(er t he ad‘(\]Ja t'wg govﬁgua:-&oé%fﬁ% reﬁ}a )?ﬁ@ﬁggggﬁ ?S%Eé\:/\%\g'@eﬁno%/@aé FJt?'gterh"each
it and stirrsdstviedaikglating Eg@@gsprsadwcmwnmme eregpnivimentioniwtere &hbert he
layers were SER Ebtoﬁdn dro-wle r?l%ﬁe | arE qA Iy nt(|r$ X 5
m). The conbifed o B fe BRpHANE AetFey hg%géﬁﬁl\%tpgéﬁ d
coalcent (raa‘f(gd {hgmtanceammcédliﬁrsreg@w@t toat lﬁtoptmraléy $Lé§h'@ltﬁ§i as,gesinet fos B oelaﬁagnd
CH3CN (5 L f
500 51 0 von S NlalibahEA s Eethired rgﬁéaé?@ggwﬁ IAqga‘PNggoaéﬁz%%ﬁﬂ%o yi el d
Conpound 4a (®ibsteenyyhati tivaled owardnUARDPKS fsplmezﬂ%.zn@wﬂmg halidgerieiyitesda

was converte r;th ound 125 using Procedure A. HPLC. 4.34 mn (94%; M
(ES) mz 444 (M+). OHci 011% Ot CI H OCd OH CEl °

15  Scheme R

O
HO/M\OH W-CHOP(Cl);, Wt \O:(>)S

- .TEA

R1
s=0,1,0r2
W= C,_galkyl or phenyl

| - | ~ 0/1))5
Br_Ft_:E_> 1. n-BuLi O =b_
O B O

Scheme R illustrates the preparation of compounds of the present invention

~ 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
20  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.

25
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 iimit in any way the invention set forth
in the claims which foltow thereafter. The depicted intermediates may aiso be used in
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1. BuLi HP- TM5-81 N/ 1CH31 2. CHsi | CH3 1 Pyridinei OS 3. BuLi / O
854 |d 4a Cpd 125 EXAMPLE 5 [(5-Chloro-1,1-dioxo-1 H1

benzo[b]wzgm;ggb—lg yl)- (napht hal en- 2-yl car banmoyl ) - meg Ayl dningsgasoni ¢
aC|d Cpd 86 10 Oorrpound |l e (0 20 g, 0.41 nmmol) was suspendecf In acetic acid

(5 m - ) and heated to 47.5 'C and sodium perborate tetrahydrate Conpound 5a
(0.31 g, 2.0 swhesdueniaxampsdo piegves astitiosal compeunds Githe PrasritiventiaBada on was

stirred at 47 é‘ém ChaVisdeR intdte: toxbﬁm&@%ty.é?& otN@SedliRranl bf PReEhdIBRIERR RMEET
and Et QAc, tﬁe | ayers were separated. The a u ous.. phase was extracted

with Et OAc, armwetaﬁbwqu\é@p%ma?{%swgwldﬁéfﬂ o Vﬁ'aammﬁca@n y With

saturated Nahe{dd {emfpbratltbs rs%we@@(ana/eefbaeém@d (Na2804) filtered, and
concentrated under reduce pressure

re. spurlfled flash
colum chr orrat ogr¥SYMICals| yeeg obtgined %G%OEF@QE?'E‘IWHR@WEW Wé’?"@o%\‘r‘ﬂ%nd 5b
(0.052 g) : 87 3 [p% g,
0. 10 lUﬁré((;)angér tg Q:o H@M‘Fg%eg éeg%%gé%ﬁj )Jn 2 g%r ocesg g&ﬁ e
HPLC. 3 25 m rprotoBRer al\BUK@ WQOMQMHA—PMOHMBC"@“@IGV WM%SI-&E@J’I igernaH ~P OH
_le NaBQO3 4H O.S1 Pyr gqé) 5b O
Cpds5 0 EXANBIER @@r(%”géﬁ% - Gt d’[‘%?‘%ﬁ)ﬂ i tr'ﬁgp%g :"3"’("%5és wetd
[2-(3,4-difl ued:and@mnql\/ﬁcmn ccrmsbapmtnlo]neﬂmtohpm BA ﬁcgﬂew@f HBhG s1siss spectraoiettr. Cpd
17 A sol yt. und, 1 6 I e S
ai et hy! nelPhy [ osproneres i Whaar sty sFiael nhlss EFGRT e Tug ves
concentr at ed mﬁdMedWIQMWem?rmaéred)ﬁih@ geh G dldtes. Prepamtiee MBISC pepdrétiond by
flash col um chrqnat ogr.a Slb 1.88
g of Conpound eacaEcE S elPre HERaySpaRL baPRlry AL BRT ok ol s
mn; 94 WO 200560732 b4 1PCHMN 282D 061) 08ihg Peadidvils ¢IES).CiV walza0.2%HFA; Algytial
suspensi on OfHM&%%uoﬁ?w@é c%rrﬂa'd o%?oga@TB}el):o@' ,&‘Bfi ﬁfué)%ﬁﬁfs érgQ 2rq1 m)n
15 YMC®J'Sphere H80 S4 column (5 cm x 2 mm) with detection at 220 nm.and 254 nm on a
Hewlett Packard® 1100 UV detector. The gradient used was 10% to 90%
CHsCN/water/0.1% TFA in 6 min, Heported percent purity data is based on the 220 nm
data. Microanalysis was performed by Robertson Microlit Laboratories, Inc.
Representative Chemical Abstracts Service (CAS) Index-hke names for the
20 compounds of the present invention were derived using the Autonom Versnon 2.1
nomenclature software.

EXAMPLE 1
[(5-Chloro-benzo[bithiophen-3-yl}- (naphthalen-2-ylcarbamovyl)-methyl]-phosphonic acid,
25 , Cpd 9
A solution of Compound 1a (5.01 g, 12.2 mmol) and Compound 1b (10 mL) was
refluxed for 105 min. The solution was concentrated under high vacuum at 90 °C to yield
6.01 g of Compound 1c as a pale yellow viscous oil; HPLC: 3.51 min; MS (ES) m/z 319
(MH), ' .

30 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 ¢, 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

35 ovemight. 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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added triethylamne (3.74 nL, 27.2 mmol). The solution cooled to 0C, and
Compound 6¢ 5 (5.86 nL, 27.2 mmol) was added rapidly dropw se, and t he
cool ing wa The reaction was stirred 18 h, thenRoW, H20.
The mxturzw\tkgg&)e@ facted three times with Et OAc, and p’he CO%I ned organic
extracts were washed once wth brine, dried (Na2804) filtered, and
concent r at ed werddried MS@@ hitee@i; ana caricentrated hedere@ma@pwasurepum Thekshoye

fl ash-col um ' - 9 gﬁaé% 88

of 10 Corrpounvg‘?gégk as a'hﬁ_l ‘{3 e Lﬁ,%?_'%tyé%aé"éé& @%%dw\,aﬁlﬁﬂ%, 16. 3
mmol ) was di ﬁf@rd/@dﬂpwrldehz(é@eg)(ds@ whitepowder: Hé’f-Cu&aﬂmm ﬂ\dﬁ (Eﬁ)rﬁn/Z?ﬂ&(MldT)utl on
was concentrated under reduced pressure at rt and the resulting crude

Conmpound 6e was used W|thout purlfl cation in the next reactl on. To a
sol ution & 2Prassdwasfl Ge Methad o1 Qeethvia vspianajesiand Apsptinates - ) at

15 -78C was added dropvm se a sol ution of Conpound 6a (4.7 g, 16 3 mml) in

THE (30 m -) overTO#‘S%C? p of Heeﬂhogﬁﬂornéfewlpbesrplrﬁdﬁlb %"rﬁ'rh&l‘) PRkiciRe émn(r%mguol of

sol uti on of Conpoun

dropwi se to tHesPROREs & omhlr@terhlmaddsﬂteéfaesm%o%ﬂmm lﬁ"a%{)é X odhpn@ekin t he
sol ution was ¢ ﬁ.tglgrpb%n%t 157% nﬁ@Fva%O ﬁﬁbrr‘mxthlléqgsﬂ%]‘ﬁhﬁﬂmﬁﬁﬂf@rWetlgﬁt%?ﬂﬁlﬁéfﬁ

NHACI (saturat and stirred overnight at rt. The | ayers were

separ at ed0 arifen G@‘szf@%é@ﬂ% resiyeeq RreSsis esdue s W’?ﬂ with @9@?3? ANHGIdagy ) .
The conbi ned gf GBRIrC W%tvﬂrﬁ’tﬁtp%cxmﬁfe% ¥aRbRed aAA fRsel st,eauamamewmdﬁ Nt (D 2RPd)

filtered, and concentrated under reduced pressure at rt. The residue _was

purified by fWai@hleBIdiAMUBHRT OhEBHPHIE qrgqlq Preguct may fepufiedRy tHiskatira Mtht o

yield 4.1 g qppaopmaieesomhtlsoymtseﬂmaﬁonvmérgéialmoﬁtdrrré@ﬁbevwabe éﬁfomatogkﬁpw
col l ected, and dried under N2/vacuumto afford anound f as a
Ryl pibeying o

white powder: 25 G4piReUNd 18.4430n8-8 gna)) was decth 9eeduigf) The

Colrrpgund 16f : (o3ucfe roduct 4@s Frble) pmms,d dﬂ@tv&mla abiROwdotnediwig dgu.cegdusEmp, The
SOl | Wwas u

| | ect
ool e ! S PG T sl I 8 Pl L0
4.0 mdg dTo anéh(;ﬂemwter q#PL@mawm?Mg(Eg n9’3492 (NﬁHﬁ)_ nmol % in CHSO; (10 g1 2)
was adde a S ut | ro m ne . .
oty e craon (20 S eier CREREEE o KA PRt TR s T a Sofist,
reduced pressifitres(adraxymetgarhinemetbane (1.5, 1@ mmol)smCHgDM/e(iso mek r et solutioa ed
f CH3 t t h
o YOG e VAL R s TRPHOR chfon i) 5
1.07 (d, 3H) gmmeSterethsrhlpnp sdlt 48CHdl 9 as ahloff-wBita Bolct, HRL 44,4 Min] 24%; MSYBSY br m
1 7.24 - 5 3H),
To b (d, 1%1)’“”4@533 468 SRR IOV k2 bl 558, ARG TD%1E 1oo) C
48.84; H, 4. qéverbbpidg 86 3HHZ®6 @, nﬂz) 7.795 NVED ROE%PPING 21, BHPCTOAS2AB5/ 001659
Found: G, 48. 8% 1abbind mO8H), M og¥s ), P80 Q1A% and 5k for CapHiNOLPSCI 1.6
25  C4HyNOs 1.0 i-PrOH - 0.25 HO: C, 51.16; H, 6.01; N, 5.28; H,0, 0.66. Found: C, 51.21;
H, 5.92; N, 5.22; H,0, 0.74. '

e '

Et
P(OEt)31b cl 1 Buli
G
2. 2- naphthyl
isocyanate, 1d
0= JOH
P<oH
TMS Br
1e »

Pyrldlne
Cpd9

9N



Br P, C CH3P(DEt)2 CI M I \ ~ is6a PhOF P\ FFbCX¥HN6FFFTI i/
6d DNCO fie O ORcl O OHCA F He\ / FHIlet 1 BuLi 6a -> TVMSBr N N
2. 6e O S Fwo 085078039 17 5 Qther conpounds of the presengcpyeidfRe My be
prepared by those skilled in the art by varying the starting materials,
reagent (s) and condltlons used. the procedure

fol I owi ng conpoundeth@iesampauagseidbe Rﬁeg%di"egtiﬂ”trﬁ%\f tg%artepgregxgy %e S%B%é REN] v )
Cpd M5 (MH) arify M—? ¢ e d@ng Aatefidié, redlrnk( 8)1541 (%Gltl&aﬁsééi@l UsingAR®prod®duds0
156 442 21 422 é ﬁ éBl 24 220(S g h §é4 16 ﬁ40 29 456
162 442 33 3JBHERAPI Aothe fylowing £ofmpRinds Wex H@Ba“"‘fﬂt gaules Pyacatiais 436 166
451 146 420 167 485 147 451 168 464 (M) 148 464 169 442 150 407 170

475 -
Cpd MS (MH?) Cpd MS (MH*)
30 439 76 476,
31 392 82 382
55 436 (MH-) . 96 393
57 393 106 430
59 398 129 381
64 398 135 386
67 510 (MH-) 137 393
68 379 (MH-) 138 434
79 393
5 _
EXAMPLE 2
[(Benzo[bjthiophen-2-yl)- (naphthalen-2-ylcarbamoyt)-methyl}-
phosphonic acid, de 140 |
10 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 to reflux for 1 h. The reaction was cooled to rt, poured into water and extracted
three times with Et,0. The combined organic extracts were washed with brine, dried

15 (Na,SOQ,), 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 guenching 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 (NaSQC,),

20 filtered and concentrated under reduced pressure at rt. The crude solid was stirred witﬁ
6:1 CH,Clz/hexane, then collected to afford Compound 2b (2‘.52 g) as an off-white powder:
HPLC: 2.85 min. o

To Compound 2b (2.52 g,-16.8 mmol) was added 10 mL of thionyl chloride and

reﬂuxed_for 1.5 h. The reaction was concentrated under reduced pressure at i, and the

25  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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152 474 171 442 96 WD 2 005/0 7321 4 PCT/ US2005/ 001659 The fol |l owi ng
conpounds can be nmade by those skilled in the art by using Exanple 6 and
varying th Lol materials, reagent(s) and conditi o%%g}mmgmounds
300, 301, %gé%aﬁégg913o4 305, 306 and 307. 5 EXAMPLE 7

[ (5- Chl or o- benzo[ b] t hi ophen-3-yl) -

( 2- am no- 4- bél@ﬂ@ﬁﬂﬁrﬁtﬁﬁwﬂeﬁfﬁw@r%%ﬁ 3t 9Re€ A)Y PU”fEH@gﬁ'%‘hF?JU'ﬁBl d, Cpd 69

Usi ng the pr%%iﬁﬁté‘grd %ﬁ:,&?@tbno@@mhmeﬁaﬁmo JibIe GORipORRE RO R, 95) &0apgrnd 6b
to 10 Conpound nd 7a was converted to Conpound 7b. Conpound 7b
was suspendéﬂ:"-r(h3é32§ﬁ*ﬁl MS\[gﬁhWéz%ﬁf’ (MHI) di oxane and gaseous HCl was bubbl ed

iﬂ to yi ?I da cl %mmh{p@phé.@éw@zp@ Mﬂinhbﬁ\n&@ptﬁpaﬂsm m?ﬁp?tnu?ﬁedcémlré@tdw
e reacCcti_on was con rat e sure a r e resi aue
stirred wx h FAosedueE (EE’}Cf%ﬁTEB” ?&‘ﬁm ésj Sﬁ%&ﬁ Pid was collected to yield
Compound 69 as a yell ow powder: HPLC: 2.58 mn; M (ES) mz 15 454(MH ). OH

Cl  HOCpOH N HX2C S N/~ “NH 08008 S N \ 7a OH ;p'-OH H
- HO NN7b --- HC. @;b“s—rmmn poa
2-(5- Chl or o- benzo[ b] t hi opSIHe@ ﬁgﬂaw) n- naphtR |2eﬂ°%’“°|° 2 ot

h-tetrazol -5-yl)-acetarf’ide, 20 Cpd 8% A sol ution of Cor'r’ﬁound 8a (1.15 g,
5.53 mmol ) in THE (10 nL) was added déq‘b“w se to a solution of 2.5M n-BuLi
in hexanes (2.40 nmL, 6.08 mmol) in Th=E m.) at -78C. After stirring for
30 mn at -78C, a solution of NP 0.94 g, 5.60 mol) in THE (10
m.) was added dropw sé& —Aftear ; on was quenched at-78C with 25
excess NH4Cl (aq). After warmng to rt gra Al 1y, the | ayers were separated,
and the Cpd 140

¢

EXAMPLE 3
10 [(5-Chloro-benzo[blthiophen-3-yl)- (naphthalen-2-ylthiocarbamoyl)-
" methyl]-phosphonic acid, Cpd 45

Using the procedure described in Example 1 and substituting 2- |
napthylthioisocyanate for 2-naphthylisqcyanate, Compound 45 was synthesized as a pale
15  yellow powder: HPLC: 4.89 min; MS (ES) m/z 448 (MH*).

EXAMPLE 4
[1-(5-Chloro-benzo[bthiophén-3-yl)- 1-(naphthalen-2-ylcarbamoyl)-
ethyl]-phosphonic acid, Cpd 125
20 - ’
To a solution of 2.5 M n-Bulli in hexanes (0.44 mL, 12 mmol) in THF (7 mL) at -78
°C was added dropwise a solution of Compound 1c¢ (3.77 g, 1.1 mmol) in THF (7 mL).
After stirring for 30 min, methyl iodide (0.068 mL, 1.1 mmél) was added dropwise by
syringe. The reaction was warmed to 0 °C and then to rt. The solution was returned to
25 .-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 agqueous portion was extracted with EtOAc (3 x 5 mL). The combined organic extracts
30  were dried (Na,S0,), filttered, and concentrated under reduced pressure at rt. The residue
was dissolved in CH,CN {5 mL), and filtered. The filtrate was purified by flash coiumn
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aqueous phase was extracted with EtQAc (3 x 10 nL). The conbi ned organic
extracts were dried (Na2SO4), filtered, and concentrated under reduced
pressure atyigtyodhBsfgsi due was stirred with MOH and tfhey Zg(fslmgiﬁg@te was
collected to vyi e(d Compound 8b (1.5 g) as an off-white po HPLC. 4. 39
mn. 97 WO 2005/073214 PCT/ U52005/ 001659 A susper}agﬁ HPﬂpound 8b 28

0
g, 0.75 rmol )chrasepdraphyApliea, (4 1§ vield Camponfg 4, f}lsng'HeMS ES)
hydrochl ori deng@o31v@:). 2. 24 rrinol) in toluene (7 nb) was refluxed

overnight., Upon cooling to it, EtQOA N (1 re added
and the mxture \ﬁ@@pgygqi F%H’a%PQfB’PHE‘i %/CO"TFP@}”SﬂggH?Pg Pﬁ%?fjﬁ’reéq \ﬁ%-qmﬁi%er ed
and a tan solmid (988); MSc@Els) aes oh (MHNE | ayers were separated, and the organic
| ayer was concentrat ed under reduced pressure at it. The resjgdue was

treated with CH3CN, and a tan solid VR S CQ,I | ect ed. The c |dmed ol i ds
were treated with hot CEBCN (100 m_)H, ¢ o8 a,ggcgthe WI | ected
CHs |

to afford Conpound'88—HPLCC*> ) "H NWR
(DMBO-d6) 5 6.15 (s, 1E Ha'7 @G (e ppl ﬁ‘ﬂd% 7 2-7793 10

(overl appiz-ng m 5H), 8. I'H, J= 8,,6 Hz) 8.32 (s 1H)¢pd1Q 92 (s 1H). N
C, NN& _NHII N, NHCII\\l n-Bull | \ \ N |

Et3NHC | \ NI \ / 3 2-1d/ / O9 2. Aqg. HCI//OSBaGbdeBBEXAI\/PLE

9 [(5-Ch | oro-benzo[ b] t hi ophen- 3- yI) 1
(napht hal en- 2-yl car banmoyl ) - net hyl ] - %(T%Mcﬂ'a'EC'srd Cpd 50 To a solution of

Conpound l1a (1.0 g, 3.85 iieChlororl, ‘adlex@ﬂlé!-m%bemz)ofhlﬁwphﬂuédl)a sol ution of

sodiumsulfite (0.49 Iyn %ﬁﬁ%léﬁ@{(léarﬁ&qo W’ﬂ,?@%pﬂgﬁr'ba‘qﬁd@dé .13 g, 0.77

mmol) in water (10 nlL). e solutron wa ( _ en cooled to
rt and 200concent rC‘@tIT&’@UnmaiefO R(b@ltﬂ?‘bhmmoawarséspﬁnﬁ@d m@eﬂﬁjeciv\ﬁsmt-)ramit@ataﬂith

1 NHA (15 %lr%l e bl 85 8n g@%rété‘?etrfah%rét%tc%{ﬂt@%n&éé'Z@

10 m.). The co organi extracts were concen)trate under
reduced presggrtignwise rONelt‘tﬁ Pinednf the sercgopyvas stisredlfd. 598 oagrnwhﬁmteer epdipder :

HPLC. 3. 38 0 29
PLC 3 35 s R ke 8 O B SHESASD eyl

in Et20 (1.3%hage was Wraﬁ%mﬂh EtRAcandithe eorpisedserganie ghases wepe waghert | then
cool ed tqs- 1%%@@&@!1)%.&{%@@8%%@ &) Sendt Anned d@imyg@ﬂlfﬂkeféa a&a g,

1.17 mol) After Stll‘l‘ln% over ni ght at e reactlon was
e

quenched WI t wogcen,tfgtegpng@\q "Ryced REFSSUTS Y e X R 405 \%Stw”ﬁ%@:tﬂa(sﬁwum n) .
The conbi ned cﬁfcﬁ?d%g?apbl'ﬁmgir(fa owoe/omﬁlembho@remeomﬂ;@umb (odsRent HMazS04) ,

filtered, and3 é:Tanl%eﬂltSr Eg /Zusnz%ekﬂq educed
Compound 5b (0.052 g, 0.10 mmol) was converted Compound 86 (0.0185 g) by

20  Procedure A: HPLC:3.25 min, 95%; MS (ES) m/z 462 (MH-).
OEt

\P—OET —OH
1e NaBOQ 4H0 TMS Br
HOAc S=0 Pyridine “,

Cpd 86

EXAMPLE 6
| {[{5-Chloro-benzo[b]thiophen-3-yl)-
25 [2-(3,4-difluoro-phenyl)-vinylcarbamoyl]-methyl}-methyl-phosphinic acid, Cpd 17

A solution of Cqmpound 1a (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

30  yield 1.88 g of Compound 6a as a slightly cloudy pale yellow viscous oil: HPLC: 3.19 min;
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30 pressure at it. The resulting tan foam was dissolved in a m ni num vol une
of CH3CN and allowed to stand overnight. The solution was filtered, and the

filtrate wagooesaensated under reduced pressure and thg bgyb@m\g@s
purified by reverse phase HPLC (20-90% CH3CNI H20). The res@? ting white

powder was dissolved in CH3CN, filtered, and concentrated under reduced
pressure at iMS{ESy&i280GdHpound 50 (0. 14 g) as a white solid: 98 WO

2005/ 073214 PCT/ US2005/ 001659 HPLC 3.14 m n M5 (ES) mz 430 (MH); 1H NWR
(DVMBO-d5) 85.35 (s, 1H), 7.28-7.51 (overlapp 4H), 7.72-7.80 (m 3H),
7.92-8.05 (over | appiakyspensim)of @mun@fsb (L5®+,u o7 gmmi Jan gy beprens @RmLowmas a

82555, X, RN S dnf, b o e

nyl
vi nyl car b&noyb-B6 ks, By-L)mmeh Wﬁ a‘ﬁﬁ%‘s@ﬁ@lﬁ |d60F’d‘L'ﬁ9da” coglingsvasgemReedhr Bieedur e
described I n ExaBRWas @tlrré‘dlﬁﬁ itheH ;bdl@eooinﬂﬂ H 0 'Iffieriﬁ\ii\t”?é?wé’&é)draf:féﬂ thré@times

3, 4-difluorocinnam ¢ aci d and substituting Conmpound 1c Corrgoun 6a
Conpound 10a WiiidgOPE e3sirteeicomiined wrgfne PHF@C&W%N@@WHO'EGJV'WW ged 0. 226

nmol) in 6 m;NQISCia %It&%%ndﬁﬁﬁtr&%%n@@ﬂ@ducb@%&%@ 4t 0. O%1@ regid@nead1ydr azi ne
hydrate (0.1 ion m

nmol )
filtered, cor%‘éfr‘ﬁdr%ﬁf@éh GH'HE‘:” ‘ﬁhé}ﬁn{fé%awye@g‘?ﬂ’g 190 /°?'§t Ag{p&xaqq:?gtoryéeém@a@p,ggof
yel | ow sqbl d (ymﬁpdua&gea adp whiteReld: aepEt@m.d9mine and filtered. The filtrate was

oy £ oaee oo Rk EOn D! T Ner ool B B oo
10b (0. 064 g)oresh. aTth sdliitfon waelconvensraleddindéiRediiced pRebsaierst rivRd (ieSesoitizg 479
yielu conpodfperriasge it sted it RibicaRR AT g AsBlony” 7 2N (B i
423 (M-if). OR ClIb a Oltieh of 2.6MM-BELi ithex@Bts (8.9 ML TR tnimicl) iNTNF/(B0 mL) atO s
HZN- NHZ, HgO I:%\JC was ao%ed%%})lwnse a solution of Compound 6a (4.7 g, 16.3 mmol) in THF (30 mL)
| over 15 min. After stirring for an additional 30 min, a solution of Compound éd (3.4 g, 16.3
mrhol) in THF (30 mL} was added dropwise to the mixture over 5 min. After the addition
was complete, the solution was stirred at -78°C for 30 min, then quenched cold with exbess
NH,CI (saturated, ag.), and stirred overnight at rt. The layers were separated, and the
20  aqueous pertion was extracted with EtOAc (2 x 20 mL). The combined organic extracts
were washed once with brine, dried (Na;SQy), filtered, and concentrated under reduced
pressure at . The residue was purified by flash column chromatography (silica, 0-50%
EtOAc/hexanes) to yield 4.1 g of a pale yellow solid, which was stirred with 15 mL CHLCN,
collected, and dried under Ny/vacuum to afford 3.5 g of Compound 6f as a white powder:
25  HPLC: 4.04 min., 87%, 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 CHaOH (10 mL) was added a
30  solution of tris(hydroxymethyljaminomethane (0.75 g, 6.2 mmol) in CHyOH (10 mL). ‘The
solution was filtered and concentrated under reduced pressure at rt, and the resutting white
solid was recrystallized from CH;CN/EtOAc to yield the tromethamine salt of Compound 17
(3.35 g) as a white solid. HPLC: 4.02 min, 100%; MS (ES) 442 (MH*): '"H NMR (DMSO-ds)
8 1.07 (d, 3H), 3.45 (s, 6H), 4.48 (d, 1H), 6.12 (d, 1H), 7.12-7.18 (br m, 1H), 7.24 - 7.45
35  (overlapping m, 4H), 7.92 — 8.00 (overiapping m, 3H), 10.92 (d, 1H); Anal. Calc’d for
C1gH1sNO3PSCI F; -1.0 C;H11NO4 - 0.15 H,O: C, 48.84; H, 4.69; N, 4.96; H,0, 0.48.
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10a 10b CHci HOP OH -Br 10b TM5 N/ Pyridine Ol S HZN 20 Cpd 12
EXAMPLE 11 {[(5-Ch | oro-benzo[b]thi ophen-3-yl)-[2-(3, 4-difluoro-phenyl)-

vi nyl car ba To I) nmet hyl - phosphonic acid, Cpd 2 2 rocedure
descri bed Fﬁ*é&‘é‘% { substituting phosphonate Corrpouﬁpﬁﬁﬁgo(ﬁ(ﬁgﬁgp .34
mol ) for Conpound 6a, foIIowed by deethyl ation by Procedure A, 99 V\D

2005/ 073214 U200 01 658; NChbHT 51:0d0.42( 0. 116 g) was prepared as a white
solid: HPLC. 3.98 min; M5 (ES) mz 444 (MN; Anal. Cal COEg for C18H13NG3PSC
F2.1.0 C4HL11NO3. 0.10 H20 C41-111N03.5;0.33 C2H6O C, 4; H, 4.43; N,
4.87; H20, 1.04. Found: C, 46.4% , 20M3134.O~O-|CI F
\ H~-P-CHFOI \'/ 5Cpd 20 esent invention nmay be
prepared by those skilled in the® &t by varying €Sstarting materi al s,
reagent (s) and conditions used. Uaing the procedurg, of Exanple 11, the

fol |l ow ng conpounds were prep%[g *nthout further purification: de MS (VH)
ﬂ?p 9 424 (MH+) 49 468 25 409 78 440 37 368

Cpd MB (MH) 18 4Q7_(M+) 42

81 476 38 437 19“\(/!\/?—) 1’& ﬁw W ng conpoundsF: be made by
those skilled in tHeEre bydusi a Y ~varypt gf@%}kart ng
material s, reagent(skvand condit Ons used: gacompounds 192F %} 99| 195,
196, 197, 198, 200, 201, 202, 203, 204, 205, 206, 207, 208, 9, 308, 309,

O OEt ¢l OuoH
E H P-Me E H ¥-pe
1. Buli = -N N
fa — TMSBr D/\’
2. Ge F . e} I g F o] | g
6f ' Cpd 17
5 Other compounds of the present invention may be prepared by those skilled in the

ant by varying the starting materials, reagent(s) and conditions used. Using the procedure
of Example 6, the following compounds were prepared without further purification:

Cpd | WIS (MH') Cpd | MS (MH")
14 406 153 [ 490

15 422 (MHY) 154 436

16 460 155 420 N
20 | 430 156 442

21 422 (VH-) 157 431

24 A5 (MH) | 160 | 440

28 444 KT 440

29 456 162 442

33 389 163 442

66, 423 (MH) 164 485

144 382 165 466

145 436 166 | 451

146 420 167 485

147 | 451 168 464 (MH-)
148 464 169 442

150 407 170 475

152 474 171 442
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310, 311, 312, 313,314, and 315. 15 EXAMPLE12 [ (5-Ch
| or o- benzo[ b] t hi ophen-3-yl)-(n aphthal en-2-yl ca rbanoyl) -

met hyl ] - phegpyl hinic acid, Cpd 89Conmpound 12a (0.3 ) was
pr epar ed baﬁ%'ﬁe%m?rgthﬁod described in Ausf.J.Chem 1983, %@’/U%g(ﬁ)@%&s Usi ng

the pr ocedure 20 described in Exanple 1 and Procedure A, substituting ‘
Conpound 12a for Toefsdawidg tompourcsieedbahags bidospskied Bdheiart By weing Exaronle d:
HPLC. 4.19 m : H'

a N 2 1 Iﬁrl‘nd’V% (r@%e gi‘aFt_Fé%QaBéMl?pgfﬁe}ggﬁgg aﬁ@corﬁhitldﬁg u@eﬂj QEolngoogé&s é@’bm
2005/ 073219 REA/303IS3B089DEL65ad IOAMPLE 13 [(5 c

hl or o- benzo[ b] t hl ophen- 3-yl ) - (napht hal en- 2-yl car banoyl ) - net hyl ] -carboxylic
acid, Cpd 84 5 A stream of isobutyl ene S%g Co%ound 13b was introduced into
a suspensﬁon of Conmpound 13a (1.07 g, ) in acetone (15 ni)

cont ai ni ng H2SQ&-E¥loB4ndibitHoHen- smp 1@ -amifbleeendbthitiabol- @%@arﬁérﬁé&ﬂf)ym&ﬂblhtl on
was stoppered and stirred overnight. reacti on was poured into 1

(aq), and the | ayers.were separat eHhOSPH%”'%la‘Ei edtRd®hortion was extracted vvlth
CH2Cl 2 (2 x 10 nL). The conbi ned organl C extracts vvere 10 washed with brine
(10 m.), dried (Na2SH4), filter d, oncentrat under, ced, ssure
St o yield ColBBaE AatediEE Strcgiet inBren ofor fie AOGHian Srniyne B T

di i sopr opyl amorpoli 26 Gﬂmpolmﬁzla waae cynviered HEC drifpatind )7 batComddufll Wasvas added. a

2.5M sol ution of xanes 74 i, e ure

| onered to ?BSF@”Q%‘?EE aasrgagil L?f %Ofolf"{ 818#1‘5191.%’8 gf§%°u(s(r)q@é’)a§ b“tf]glggf 'ﬁﬁﬁlefc’t? n THE
(7 m-) was theangied ssiutod andime;smhﬂm wdhstirmsti xdrurke Weesreattionrvess doocen®@tedti n, at
vvhichtirreaslutlon 0..24 )vvas
ndded dr opw SE0er bR ReessiTh B A restubndodur R TR 4 T PO
(aq), then exﬂasaoﬂeetéd\noyieldzt@mpot(nﬁaﬁasa yelldw povities: ENOE S8 nun,ddB(EES)ewkr act s
wer e vvasg :?5 gl ne (10 m.), dried (Na2S™4), filtered, and concentrated
under redlUced pressure at rt. The residue was purified by flash colum 20
chr omat ography (silica, 0-10% Et OAc/ hexanes) to afford. Oogp@h‘nd £8d (0.18

g): HPLC. 4.73 min; M5 (ES) mz 452 (MH). Np-OH
0 N
HO,C S d . HN— D’ \
\O: />—NH¥ A<ca—(\ _<s % s
N 0 7b
. 7 _
Ng-OH
HC N ; m)r@
™ — I
HCI.HZN—<S:©/ 3 \s
' Cpd 69
EXAMPLE 8
2-(5-Chloro-henzo[bithiophen-3-yl)-n-naphthalen-2-yl-2-(1 h-tetrazol-5-yl)-acetamide,
20 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

25  excess NH,Cl (aqg). 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,S0,), filtered, and concentrated under reduced pressure at t. 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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A sol ution of Compound 13d (0.10 g, 0.22 mmol) in 1 m- of 1:1 CH2Cl 2/ TFA
was allowed to stand for 65 mn. The solution was concentrated under

reduced pre@ﬁ%(ﬁ/o%(ﬁit and the residue was hel d under \@RGqWIb@fooisko
over ni ght. e residue was dissolved in 25 CH3CN, filtered and concentrated

under reduced pressure at it. The resjdue was_triturated fromdiethyl ether
at it, and the whih 8Se8ngien WWW&EPQ}Q@B' @?’%T“H‘%om@fm&z'éa(q- .@2235’39) as

<(’:1 tag |S_|;J| i (;li Bgﬁgﬁﬁgagrﬂ-tﬂ@hﬂ?rﬂiheM@&Eﬁbidﬁ@.a?%g%(zwmon mrrblbibﬂfé,@h@@aiaﬁﬂﬁeé- 33
s, over | appin ver| appi :

8. 02-8. 08 (oxﬁé’ﬁr%i-ﬂaon?w“ﬁg%% RO ( ,'-)13%1,’“%.' &‘%"B >aW%@-aEﬁe%th% I\
OH CHCH( CMB) Zmixtlitdwas stdrell.vidotdsly. \The biphlasid nixtin2 @4 filte/ed@na.alten Bolid3as(s, 1 H) .
13a 130 13d 101 035/ 073214 PCT/ U, 208 /001659I 0O o4 C H t1 d TFA NOS
/700 Cpd B4 L EMBAR TS E o SoPaI D 8RS BB S BER RS SO)F R EAARARY ha

| en- 2-yl car baavyded-praisbiel dt ric Thbassidie, waspebalddl EnDIION] abdd tamsolidvegzar ed from
Compound 14a by th t hods described . in J.Md 89, 32(1

25482554 andieqed . i %1'§§§,°ﬁ‘é%",""1r§%rf?‘eﬂir”fi‘g?’%%?&{ﬁ’.% m%ﬁ%@?ﬂﬁé“‘lﬁ‘& was
converted to dotitpasioolletibd toafford Conwomed B&1dHEIEG:ct.1 brdh; MS (ES) miz ARMI(METEm

2001, 36(1), - 4 oxi di W | enj i gxji.de 10 to
yi el d Conpoun%%lzﬁf%hhﬂgﬁﬁ)g}ﬁﬂggr@éﬁ'ﬁ%g? ff"e()s?r”’ﬂ[?é@d‘uoﬁe@gf’?‘séﬁmﬁﬁ%ﬁéﬁ%ggosg
(1971): 19PLGovelapBingm 5SHNVSB. ((EQ) 1] 2= BBHANBI) (s, TH), d0sal(sitiH)n of Conpound
14f (2.0 g, 8.22 mmol ), Conpound 14g (1.18 g, 8.22 mmol), and gBT (Cl. 11 g,
8.22 nmol) in DWVF (15 v Was added (1.89 g, 8.22 nmol) ang ihe
reaction was stigred for 48 h. The sfunry/Was,{iltered, and the |fil te 15
concentrated under VACHL) . TThg Fdue—wass e‘ by
trituration from bofliSngz1€H3ONW T yi 81 d Eonpdlht14h (2¥2¥ g) Pas & bri ght
yel | ow powder: HPLC®4.bl min; M5 (E® mz 364 (M+). To a ¥@&¥pensi on of
Compound 14h (1.02 g, 2.79 mmol) in 20 nL of 1:1 THF/

EXAMPLE 9
[(5-Chloro-benzo[blthiophen-3-yl)- _
15 (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 nt and
20  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
25 added a solution of 2 M FPrMgBr in Et,O (1.38 mL, 2.77 mmol). The mixture was stirred
for 2 h at rt, 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 i, the reaction was quenched with 3
mL of 1N HCI (ag), and extracted with EtOAc (3 x 10 mL). The combined organic layers
were washed with brine (10 mL), dried (Na.S0Q,), filtered, and concentrated under reduced
30  pressure at . The resulting tan foam was dissolved in a minimum volume of CH;CN and
allowed to stand overnight. The solution was filtered, and the filtrate was concentrated
under reduced pressure and the residue was purified by reverse phase HPLC (20-90%
CHsCN/H,0). The resulting white powder was dissolved in CHsCN, filtered, and
concentrated under reduced pressure at rt to yield Compound 50 (0.14 g) as a white solid:
o8



MeOH was added NaBH4 (0.32 g, 8.42 mmol). The reaction was stirred for 1 h,
then 20 quenched with 1 N HO (5 nL). The volune was reduced approxi mately
50% under hgssure at rt and the solution was e ﬁ'}%z Et QAc
(2 x 10 m)“%g#ﬁ&%‘]%oﬁbl ned organi c extracts were vvashedxltvu E@{Oﬁ\ieﬁg(]lo m.),
dried (Na2SO4), filtered, and concentrated under reduced pressure at rt. °
The residue vbdfd.Cp@ermdMB;(EBbmfzy@Oa(MH)z&ﬂ NOHR (DMIIAQISTERS (s dHY i7&8e7 . £bnpound

11,00,10,) D i B B . 0 R

Conmpound 14j (0.11 ni, 0.88 mol). Ad)t@r stirring for 3 h aé , acwhite

solid was collected and rinsed Wit 33.0 ni mal vol urre of QH en dri-ed
Corrpoun-drl\/ﬂgék , (ES)
und 12k 0. 36 5 sat ur at ed
aje fO

under N2/ vacuum t g, N4.804KI0.CBG
(3 nL¥ 19l/as ref r 2 A; Sthen

mz 554 (M+). A suspensidn of

aqueous K2CO3 30 (6 nlL) and t-BUO

stirred at rt _f 24 h. The react%on was concentrat ed gpqyr reduced
pressure at r?',ﬁ{reat ed with agueous 1 N HCl (10 nm.), and extracted with
Et OAc (3 x 10 nlL). The conbi ned organic extracts were washed with brine (10
m.), dried (Na2SOQ4), filtered, and conggg&gg&g@ under reduced pressure at rt
to yield I02 WO 2 005/0 7321 4 PCT/ US2 9 Compound ‘80 (0.105 g):
HPLC: 4.29 min; M5 (ES) A% Chlbeo-bévido)s]thisphdviRs-¢Ipis@-amdpo-Bhe®l)ic (s, 1 H),

3, 797 (o 1 89o?v'?@@fqai?ﬂﬂfgﬁ%m&@*ﬂfe%Z e bz (G

J= 2 Hz), 10.02 (s, 50 C | BrCH2CH(CEt)214b C ~Eto, OR C

07\ 10/ S0 éﬁ%*nksd“%@&fﬁeé EEAPl R Sposting By %49"%"&9&%%‘ e

DCC 5 14f10143.4-difluorocinnamic acid and substltutlng Compound 1c¢ for Compound 6a, Compound 102

was prepared. To a solution of Compound 10a (0.115 g, 0.226 mmol) in 6 mL of 1:1 EtOH
/CH,Cl, was added 10% Pd/C (0.060 g) and hydrazine hydrate (0.173 mL, 3.35 mmol).
After 2 h, the reaction mixtulre was filtered, concentrated under reduced pressure at rt, and
the resulting yeilow solid was taken up in hot acetonitrile and filtered. The filtrate was

15  concentrated under reduced pressure at 1t, and the residue was purified by flash column'
chromatography (silica, 1% CH3OH/CH,CI,) to yield Compound 10b (0 064 g) as a bright
yellow solid: HPLC: 2.94 min; MS (ES) m/z 479 (MH").

Compound 10b (0.064 g, 0.134 mmol) was.deethylated by Procedure A to yield

Compound 12 (0.036 g) as an orange solid: HPLC: 2.41 min; MS (ES) m/z 423 (MH*).

OEt OEt ol

\P,OEt
\P—OEI
10% Pd/C /@/\/
,©/\/ HaN- NHQ O N
OH
Cl
Osd-oH
TMS-Br Il:il
10 —m—— Ry ‘
Pyridine
b4 HoN o g

20 ‘ Cpd 12
EXAMPLE 11
{{(5-Chloro-benzo[b]thiophen-3-yl)-[2-(3,4-diflucro-phenyl)-
vinylcarbamoyl]-methyl}-methyl-phosphonic acid, Cpd 2

25 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,
99



OCh cIl HB O~ NHHC CN\/ C3 ONaSH4 H 141 143 _ N 14h O S 141

cl \ H14k NH2 Cl 14k K2CO3 0=1~0 t-BuOH N O 1 S Cpd 80 10 EXAWPLE15

2- ( 5- Chl or oy/bepzak Rl hi ophen-3-yl) - 3- hydr oxy- N- napht hal eg-psshaoshboeé onam de,

Cpd 136 A suspension of Conmpound 8b (1.23 g, 3.27 nmmol) in

1, 4-di oxane/ nethanol (1:1, 50 nL) at -78C was saturated wth HC{ﬁﬁSg). The

m xture was naPMPAINGe(0st16-0 o@s PEraaskas ayhibite solidnHELRECS AR i MP (R dvz ¢4 uum

such that, t hepIneraRicHcn fof BRI PELOMH1 BeGH, Tlbe- DasiHlo rangaidd | oned
(10 nL) and

bet ween Et OAc wat er glo' rraiﬁ] The.” organi c [éyer'.\A/as dri ed
(Na2SO4), filEhdC: 4Rd4iddifethith 48&dHGhd - Feynddd 45 s8ut-8%dY. 445 Hednd t he
resulting resygdye was recrystallized from CH3CN to afford Conpound 15a (1.47

g) as a white powder: HPLC. 4.31 mn. 20 Tooa sol uti on of Conpound 15a

(0.23 g, 0.56 mol) in THE (5 nl) was addeq, \\gég%m €0.043 g, 1.12 mmol),
LiCl (0.048 g, 1.12 mmol), and Ethtion was stirred for
90 m n, then quenched with several u@n of MINJHEL-Aag). The m xture was
cooled to -10C and treated with 10Fni"of 1 M HGs The ni xture was extracted
with Et OAcs (4x) and the conbi ned organi c @®teracts were washed with brine
(4x), dried (Na2S }&ﬁp - i\l 4hand
concentrated undeSﬁgjgaucedog%{%égﬂ?é%gg%ﬁleﬁ @yﬁéﬁfgggle\%%%? ?%é%({s:eé%ﬁ%%@ "é% id
was trituratatbwarkingHECHET0g Miatariels Ceapeniishiandenddions useg) Usingdhe pwgedinet e

S G Tt

7.37-7.49 (m 3H), 7.59-7.63 (m 1 H), 7.76 (s, 51 H), 7.80-7.88 (m 3H),

8.05 (d, 1 H J =8 H) 8 &Fatt [hsiinm) = |2 Hepd S IMs @y 1), 10.46 (s,
1H. osd 18 407 (MH-) T A2 497 -

19 424 (MH-) 49 468

25 409 78 440

37 368 81 476

a8 437 199 442 (M-

10
‘ The following compounds can be made by those skilled in the art by 'using Example
11 and varying the starting materials, reagent(s) and conditions used: co'mpour)ds 192,
193, 194, 195, 196, 197, 198, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 308, 309,
310, 311, 312, 313, 314, and 315,
15
‘ EXAMPLE 12
[(5-Chioro-benzoibithiophen-3-yl)-(naphthalen-2-ylcarbamoyl)-
methyl]-phenyl-phosphinic acid, Cpd 89Compound 12a (0.35 g, 1.17 mmol) was prepared
by the method described in Aust.J.Chem. 1983, 36, 2517-2536. Using the procedure
20  described in Example 1 and Procedure A, substituting Compound 12a for Compound 1e,
Compound 89 was prepared as a white solid: HPLC: 4.19 min; MS (ES) m/z 490 (MH").

. Ph
O\\ /Ph . ' 0\ / | CI
L .. 1.Buli Np-OH
OEt -
Cl , > N
N 2, 1d \
g - 3. TMS-Br, Pyridine o g
12a Cpd 89
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OHC 1. Doxane/ HO O 8b MCH HC (gl Nr I\ N2. HOOI S LiC OS
15a Cpd 136 EXAMPLE16 10 Sul fam c acid

2- (5- chl or owlgengniBithi ophen-3-yl ) - 2- (napht hal en- 2-yl carp@ﬂggjo},sm%byl
ester, Cpd 120 To a suspension of 95% NaH (0.017 g, 0.68 nmmol) 1 n DW

m.) at 0C was added a solution of Conpound 136 (0.10 g, 0.26 mmol) in DV
(2 nL) dropwise. The suspension was sEXAMELENS 0C for 1 h, then sul fanoyl

chloride (0.067 g, O. 5&@5[@@”}) 5%50[5]51@}5;!,@&@ @s(ngpmpé[é,dg-y&fap&ﬁnos;m rring for 1

h at 0C, the m xture vvastreate W|th excess a chloride. After
stirring overnight, the reaction Q@8] %M‘I’Fe%f'%ctp %ater and extracted
with EtOAc (3 x 5 nL). The conbi ned organi c phases were washed with brine,

dried (Na2SO4), flltered and concentrat ed reduc ressure at rt The
residue wad puri {4 8¥eaN) ok paluIens @ O@H?ngﬁﬂwdﬁg?cﬁ"@aa SysPgaERRn of

Et OAc/ hexanesgompouridelsd (207 @owwrrﬁblm@cétenela 591)L)a>a>nalmviy H50,0a026 HE|604 4. 12
21 95 ?/E] (53 r%‘»zogg%lerf%r@ n( the cé(yrf\iy 5918@;45 wasﬁéqpegﬁ ang s]_Ured ?V%’gl‘\ln‘ht ll'rgo (4 65 -
4H), 8.09 (d, redctidn mibs=po&ré3'ﬂ in®)1N Ba@H $ad)candthélaydrs wele bizgarat8d ?ﬂlhe( aqueoﬁi-l)
1958 (5" M ool o ey By aneds 1 05 e vl Sos oc i
[ (4-{[ 1- (Naphwhstled méth Brina t0omy), Hrigd (Nap$ Q) nidteredcamdaomgbftraaed uader reduced,
e onTLs D 2R APl AR ALY Lo ggienon  act . o @ 104
To a solution of diisopropylamine (0.26 mL, 1.84 mmol) in THF (7 mL) at 40 C was
added a 2.5M solution of n-Buli in hexanes (0.74 mL, 1.84 mmoil). The temperature
lowered tok -70°C, and a solution of Compound 13¢ (0.38 g, 1.34 mmol) in THF (7 mL) was
15  added slowly dropwise. The mixture was stirred for 30 min, at which time a solution of
Compound 1d (0.24 g, 1.41 mmol) in THF (7 mL) was added dropwise. After 45 min the-
reaétion was quenched with 3 mL of NH,Cl (ag), then 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 flash column
20  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
25  CHsCN, filtered and concentrated under reduced pressure at rt. The residue was triturated
from diethyl ether at i, 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 (DMSOC-ds) 5 5.33 (s,
1H), 7.39-7.59 (overlapping m, 4Hy), 7.82-7.91 (overlapping m, 4H), 8.02-8.08 (overlapping
m, 2H), 8.31 (s, 1H), 10.63

\@/doH CHCH(CH3)p, 13b ¢y 1. LDA “x m
H2804
(s,1H). :

30
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A solution of Compound 17a (10 g, 45.9 mml) in MeOH (200 nL) was added to
10% Pd/ C and hydrogenated for 3.5 h at 40-50 psi. The mxture was filtered
(Celite) ango63msemnirated under reduced pressure at rt,pcEangs2td3@otsesul ting
material was triturated with EtOAc to yield Conpound 17b as a crude bl ack
solid. Conpound 17b (1.36 g, approx. 5 8.61 mmol) was ¢j ssolved in DVF (20
m-) and TEA (1.32 nm., 9.46 mmol). To this solu sadded2(tert

but oxycar bonyl oxyi m no) - 2- phenyl acetonl tr| I e, MZ 33 g, 9.46 nmol),

and the reaction was heated at1385-Clome ti on was concentrated

under reduced pressure at rt and fil ter ou@h aplug of silica gel. The
crude product was stirred wth, CH2Cl 2 andfrl r gd to yield 0.18 g of
Compound 17c: HPLC. 2.68 min; M5 10 (ES) rﬂz 9 (M—I) A sol ution of ethyl

i soni pecot amat e, Conpound 17d (2.04 g, 13.0 nmmol ), and DI PEA (2.3 niL, 13.0

mmol) in 10 nL of CH2CI 2 was treated w ht hoyl chl oride, Conpound W
(2.48 g, 13.0 mmol). After stirring foETX L allathe m xture was sequentially

washed with 1 N HCO (2 x 10 ni) [(5sGhlomoteszosipaten@ad)y (2 x 10 m), and
bri 10 . 15 Th d, and
rine (10 41h) © 1O SFH ol oA Rl Mg B, Epbisgr od, an

concentrated under reduc resi due’ |ssolved in
1, 4- di oxane (41 mGoregeynd A ddwad PrrareddrosoCampenndolida byjteg-ethods dessriged iBg

mol) in 5 i, %d‘&%ﬁ»f 196 %2(1ﬁ)’- 2Bag- éﬁ!ﬁr e{n%aﬁrér%he%?w@@%e‘fﬁﬁatrﬂii_c 8108 &fin,

reduced pressure at rt, residue was acidified wth 1 N ,HJ (ag), and
extracted with cr!r?mpzouo@ 14d ygs gyvertepio CompRURNdd 46 Lgiaaithe @ﬁthpaéf-*%c"m @

washed W th beimewéd Bhérk)2002 036} ), SS‘-BQ ndfllé hvas eddizaMdite S8ERMGRIXRIE |
under reduced pressure at rt to

Conpound 174q: HPLC 2. 77

i M. () RMEDaomoaR T e thegnalnaddesboaein BOUNLPAISR 188%08s 47T, 70
%lzs %rpounpi_%?agrs(rammrsqespmmzs gy, and HOSTt(O 094 g, 0.70 rrmtnl) '3

was a an r eac irre
for 6 d. The mi xturoea %C o§1|o|f %8?‘58”"4:17)4?&%&”0&%%8"%9% P"‘E@”'Piﬁ]‘&cgvﬁrﬂ'éggure at
re, anthh he lrrﬁmbrﬁtaerldwwenrdﬁdg jge@mmonimBMF\( 05 mmawai adeAWCC (Bo6%lg, §.22 tered
again e clear . sol ytion rganic
ohase was fiMig & Heohathbad SAGERr i Sl o ﬁ?ei%%&n%é% £2%) and
brine. tThfs grcgmnerrIratthﬂsierlv@lsvmdmem atrt. Sdhe (réBALOMs, purified by emramrﬂrom boiling
concentrate u
flash col um %‘ﬁar toty?eﬁj¢'§§rq98Lt I ngﬁ )é%/a %@%Glﬁg@% &g 5fb E”?@ I\.@'
Conpound 17h (ES) 2z 374 (MFBB2 mml) A solution of 17h in TFA (3 m.) was

stirred for 50 s IBeia HioRRngRELNSS Slorb RS, pERCRY. PhAaSU o at

rt and the residue .  WAS suspen saturated Na2C3 (2
x 5 nL), dridde@Nazs@diied NaBiis @32, SR eih B reactisn w&mrfed&dddbwwr essure

(70! e, 2o e Ay GRTROHE Thadaye iR ed el gl St o i pouna
17j (50 g, O.regugegipyessineradrt apg thg splutionpvageextr VEHEtQAR @ugt? mhle Theact i on
for 1 h, afteomMHealbrgiddxirabe wirWHEHRAWAR bRé (fﬁﬂ'n%gdﬁéd (Nﬂggor)cmte% Bnd
cool ed m xture was guenched wth excess saturated ((1
vol atil e sol VeORetrated under reduced pressure at rt. The residue was purified by recrystallrzatron

from CH,CN, to yield Compound 14i (0.70 g): HPLC: 4.18 min; MS (ES) m/z 368 (MH“).

25 . Toa 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 Ny/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;CQ4

30 (6mL)and t-BuOH (‘3 mL) was refluxed 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 EtQAc (3 x 10 mL). The combined organic extracts were washed with brine

(10 mL), dried (Na,S0.), filtered, and concentrated under reduced pressure at rt to yield
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105 WD 2005/ 073214 PCT/ US2005/ 001659 were renoved under reduced pressure at
it. The resulting solution was washed with Et20 (3x), acidified with 3N HC
(aq), and exhhakled M th EtOAc (4x). The combined organipgeT/@sbisA6iss Wer e

washed once with water, dried (Na2SO4), filtered (Celite), and concentrated

under reduced pressure at it to ield 32 of Congound 17k: HPLC 3. 06
nn, MS (ES) Cempeund$830(R50):. ﬁpﬁaamm?@ )1z 410 Vg "RdVIR (RMSOsea) Br ed

with 1 ni of é%g;gtu G asgfgéi@ovaﬁépp%m%@ ﬁaﬁtﬂmqmm; W66 (SRRGRIHG Al ed

under reduced pr e resid ate wi th hexanes and
concent r at ed 3Meé07 (didH0hidedduy = 8etHa)t 8. é@]éﬁ ,1,H) ﬁ?@ (Pel, d{na\2 Hza 0824801 ved
in THE (5 m)qyat -78 C, treated with a solution of Conmpound 171 (0.17 g, 10
0. 40 nmmol) |n pyrldl ne (3.5 nmL). The solution was stirred at rt overnight,

t hen concéntrat ed under reduced pressure at it. The residue was taken up in
CH2CI 2 (5 nL) andiyg se uent| al y Weph ceN KHSO4 (aq), saturat eg-Na2CO3

(agq) (3 x 5 nL), a r| rPéc*te Py 140 i)* gﬂagﬂ | HgacedC
concentrat ed under lﬁ(‘:'e@q;ressﬂre at s” The T w ed by

prep-pl ate chromat og‘r‘aphy (75% Et OAc/ heaeanes) to yiiedd ‘é\’% &ompound 15
171: HPLC: 4.02 mn; M5 (ES) mz 728 (MH). n’@gund 171 was deet hyI ated by
Procedure A to vyi eId Corrpound 8 (8. 03 g) 3.91 i n;P mz 424

(M - [ COCH( 1- Naph) P( O)(C]—I)Z 1H NV @\/Ess 2 51 6.2, 2 ing m

4H), 2.7-3.3 (br oygrl% 2, 3. 41egbrrﬂ . 45-4.75 (br m
@ 39- 7. 60, Qﬁ’@c’iap'

1 H, 5.32 (d, 1 H, prr,grz,gHz) d H),7798020
(overlapping m 9H), 8 24 (s, 1K), 831 H J 7 Hz§’, §an38 (d, 1 H J =

10 Hz), 9.95 (s, 1 H), 10.6 (s, 1 H). NO2 NH2 NH2 NOZan/CI//NHZTEA
NHBOC 17a 17b 17c¢ [/~ 17ei Eto02C ( N UGH HOpG--( N EtOZ%NH -~ --
~~[/ 17d DI PEA 171 / \ 779 17e017P, HN YO/ | ApHN  DCC NH~-BO CO
17h / 2' NaHCDa 25 N'N'ZBHO 1 0 FEQ@C‘PCT/ Us2Qp5/m0 00 b~
HORC A~ OEt OFt 1Mbp—Buld —_—
' N\ 14k
S
1ak ch03
+-BUOH ./
Cpd 80
10
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

15  overnight, then concentrated under vacuum, such that the temperature remained below
20°C. The residue was partitioned 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 CH;CN to afford Compound 15a (1.47 g)
as a white powder: HPLC: 4.31 min.

20 To a solution of Compound 15a {0.23 g, 0.56 mmol) in THF (5 mL) was added
NaBH, (0.043 g, 1.12 mmo!), LiCl (0.048 g, 1.12 mmol),‘and EtOH (10 mL). The reaction
was stirred for 90 min, then quenched with several dropé of 1IN HCI (aqg). 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,SQ,),
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2. Coe 171 17k O OCEt OOH HP CEt H pOH NNOQ 1. SsOC2 TMs-Br 17k ---->
HN O - HNO 2.171, pyridine pyridine 171 CpdB N N EXAMPLE 18 5

[ (4- Chl oro-l-.nethyl.-

H i ndol - 3- y%f)[gﬁ&n"%#tlﬁal en- 2-yl car banoyl ) - met hyl | - phosphoPrﬁTéUSe%qu/ ,0165%)pd 63 To
a stirred mxture of 95% sodi um hydride (0.35 g, 13.85 mmol) in THE (3 m-)
at O C was dilged, andeonsenipatedEnder sgducsedpredsire aUbigeld @ Whilg spil. Begolidway
1) 11 THE St win SPGB0 B 0810 14 el BSnchEulis oA o de
(1.03 g, 7.26 ImErD W\I/vas §%§edy'and th@ul re ét{%n Swas sti rredlover ni ght. The

reacti on was muechMSHES) w2 BBAHI aH SMREUMNABE- b8 $-69tHéd (MolFit 4.1 &t 1ibins TH),
renoved under t Lt . res [Pap Wrdl r
1 RSRI0 RUESTG AL e Pt Dol e it TR A RO 5. i o

extracted wi e conbi ned ‘organi'c extrac

brine, drifed (Na28047.88 (m,3H)ed.8%(d, CHI V £€)Hz) BB hitled BB 8 e it} d8dbed
pressure at i@ §|%_yi eld 1.11 g of Conpound 18b as an oil: HPLC. 3.37 mn,
77% 15 To a stirred suspension of Conmpound 18b (1.09 g, 6.59 mml) in
CH2Cl 2 (10 nmL) was added Conpound 18c (]3“58 .
overni ght, the solid wasanecol | ected an s8d seguential |y, wirth St2Cl 2 and
Et 20. The solid was, di ¥eHinEEg i L I ¢ A QH2Cl 2
(3x). The conbi ned orggni c ext wepe Wwgshedticiwi t @@ e, 5 drii_gd (Na2s™4),
filtered (Celite), and concentrated ynder reduced pressure at rt to 20 yield
0.95 g Conpound 18d as a clear oil: HPLC: 1.18 min, 97% RB'PES) nfz 223
(M-1t). To a stirred solution of Conmpound 18b (0.944 g, 4.24 mmol) in EtCH
(10 M-) at O'C was added nethyl iodide (0.66 g, 4.66 mmol). After
stirring at roomtenperature overni ght EXAMPLEIT6d was col | ected by filtration
and i nserh segupmhs 8- ichibrEbSHooBE0s o hlhelertyBarohofRERgEAL: L Bo
as a white solid: HPLC 1.93 mn, %. 25 A mxture of npound The (1.0 g
2.74 nmol) in triethyl phosphite (8 n -6CD\%§20 ref | uxed over ni ght and
concentrat ed under!a# g¥ereaRILGh %% Nar (0-01he G-&&me IBMF (@ida 6t U&dvash Et OAc,
washed wi th Hafleddrsofiol BEOSRHIundHBE (E16, d Sehhioh)in DMFI2GAN RIPWIES, STthel07 VO

2005/ 073214 PCT/ US2005/ 001659
suspensnzon was stirreg at 0°C for 1 h, then sulfamoyl chloride (0.067 g, 0.58 mmol) was

g, 8.57 mmol ). After gtirring

15 added as a solid. After stirring for 1 h at 0°C, the mixture was treated with éxcess
sulfamoyl chloride. After stirring overnight, the reabtion was quenched with water and
extracted with EtOAc {3 x5 mL). The combined organic.phéses were washed with brine,
dried (Na;SQ.,), filtered and concentrated under reduced pressure at rt. The residue was
purified by flash column chromatography (sllica, 0—40% EtOAc/hexanes) to yield

20 Compound 120 (0.10 g) as a white foam: HPLC: 4.12 min; MS (ES) m/z 461 (MH"); 'H
NMR (DMSO-dq) § 4.29 — 4.34 (m, 1H), 4.65 - 4.75 {(m, 2H), 7.39 - 7.50 (m, 3H), 7.57 —
7.64 (m, 1H), 7.81 - 7.90 (m, 4H), 8.09 (d, 1H, J=8.5 Hz), 8.215 (d, 1H, J= 2 Hz), 8.34 (s,
1H), 10.55 (s, 1H). -

N
: OH Gl O:S;,:O cl
H 1. NaH 0
N —— n
2. CISOoNH
P N \
i O g
Cpd 136 : © Cpd 120 '

25
EXAMPLE 17
[(4-{[1 -(Naphthalene-2-carbonyl)—piperidine-4—carbonyl]-amino}-
naphthalen-2-ylcarbamoyl)-naphthalen-1 -yl-methyl]-phosphonic' acid, Cpd 8
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under reduced pressure at rt. The residue was purified by flash col um
chromatography (silica, 0 -1 %MOH CH2OA 2) to yield 0.82 g of Conpound

181" as an Whly ()-Jdl?#ﬁ 3.39 min; M (ES) mz 316 (M1). pesivdodsheicky ocedure
described in I%x e 1 for the conversion of Compound is to 5 Conpound 9,

I ncl udi ng deet hyI ation by Procedure A n?ound 18f was converted to
Conpound 63. HaC HBElutgRf Qompound tia {0 45. 8ol cpdMeQH (RooNndsszddedts H3O

CH31 H3C1 N N&ﬁﬁd?ﬁ&@@@%&é@fﬂ% éofﬁys@ggiz TR LR WadRiered (Chiit) dno

P(OCEpa Et 0" ounds of pr esen
i nventi on raycdseerpradgshunsigr E@ﬁuﬁﬂ?ﬂb@ésw fare@nd H‘etrﬁﬁJ""lQrma‘BSIa'\)%SW'tH@thn\@'th

starting mat egjopleSy yieRASSHY 1?9%5%%9Hetdlé2ﬂ%oh’c§e@omb&ldag7b*'(¢39'§;0§;5?%5&e 10
of Exanple 18, the 1y ow

ounds were _Prepare wi t hout furt
Ut 1§ ot (. &8I AR < eINEDURFO ™) anmb TEA  450mL9.48 Tncl Tebsnkign 13

471 (M+) 65
ENBLELD 18 v?%’sgad%%dé%?(gergﬁur;e&&'éarb%ﬁyﬂ%nm #genyeedikic, (WO OR) (258G, 996

vi nyl car banoyMNoheansihe fﬁ?ﬁb@bﬁ%h@‘%@t@5 @;5’819@'%& e %%'Oﬂr"*@ééﬂ'ﬂﬁe@}/@égcrl bed
in Exanpl e 18uno%wké'ab¢éd1;§rb§@réatcrhbﬁumﬂemmh@u%wé pfig & Bligd ?émctﬁé Srudepraaecind 19a

was prepared. 20 Using the procedure described i ound was
prepared: HPLYES St@ege‘gt n@@@greﬁ}ozqug§1 I‘Q—Pf)é]‘)”l‘??é}' 'J]BL&O% &miny Miy
PCT/ US200fg 00365 h/z 259 (MH*).

A solution of ethyl isonipecotamate, Compound 17d (2.04 g, 13. 0 mmol), and

DIPEA (2.3 mL, 18.0 mmol) in 10 mL of CH,Cl, was treated with 2-naphthoyl chloride,
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 NazCOjs (aq) (2 x 10 mL), and brine (10 mL).
15 The organic phase was dried (Na,SO,), filtered, and concentrated under reduced pressure
at rt, The residue was dissqlved in 1,4-dioxane {41 mL) and treated with a solution of
LiO'H-HZO (1.63 g, 39 mmol) in & mL of water. After 2 h, the reaction was concentrated
under reduced pressure at rt, and the residue was acidified with 1N HCI (aq), and extracted
with CH2Cl, (3 x 10 mL). The combined organic extracts were washed with brine (10 mL),
20  dried (Na2SO4), 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 mi) was added DCC (0.14 ¢, 0.70
mmol) and the reaction was stirred for 6 d. The mixture was filtered, concentrated under
25  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, (aq) and the organic phase
was filtered and washed sequentially with saturated Na.CQO; (aq) and brine. The organic
phase was then dried (Na,SQ,), filtered, and concentrated under reduced pressure at rt.
‘ The residue waé purified by flash column chromatography {silica, 0-3% MeOH/ CH.CL,) to
30 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 NapCOj3 (2 x 5 mL), dried (Na,SOy,),
filtered, and concentrated under reduced pressure at 1t to yield 0.17 g of Compound 17i.
To 100 mL of THF and 2.5 M n-BuLi {79.2 mL, 0.198 mol) at —78 °C was added
35  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,COj (aq), and the volatile solvents
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O HOOHCO EEQp HOP EO"/ I G \V\ N\ N/ I/ Ol NHICFOCd4 19a
EXAMPLE 20 [(5-Chloro-1-nethyl-1 Hindol-3-yl)-(naphthal en-2-yl carbanoyl)- 5

met hyl ] - met {wl inic acid, Cpd 1 Using the procedurg3@sedsiBRe i N
Exanpl e 18, ¥ 2{;)(9{ ?%E-PI ng 5-chl oroindol e for 4- chloroindole, Conpound 20a

was prepared. Using the procedure described in Exanple 18, substituting
Conpound 20a &€ rermqve@arm@ur@duwlmre@@rﬁmmhdr hegesuliig Soripa wes waskadwjth EteO

d d A,
Lo 255 AL EHE, LTSty S A s 0 QB

427 (MH) O opyage werma@eﬂ qncmlt V‘-ﬁt%(ﬂrﬁd (NeSO: titerpd (qeilﬂz@aar@bwncq@ra@dher
conpounds  of &H&%F‘%ﬁéé‘dBreéé&Y@é‘ttrt fa']néi@ﬁz §§ng e%b&%mﬁ APEE: 566 Mircthid (‘Est he

art by vazsyl ng the starting materials, gent ( and conditions used
Usi ng. proEZe®di¥Hdef Exanmpl e 20, the fol ovm ng conpounds were prepared

wi t hout further pttfdlﬁ;bdaﬁaw?la(o @g dv‘for@\MdT))wa@F%erMsw(th)Lof@hséﬂﬁclﬁl%ﬁ)fc@(ﬂ?’g
20 EXAMPLE 21 1-Me | en- 2-'yl car banoy 5_80 no- net hyl | -

H-i ndol e- 5- cdﬁﬁ&@?lth%ma@{r@ Wa%an%tr@tsd quimgecm@ed Bfeé%a@F g. dBe sy

Exanpl e 18, Gesmaaiipith r?el@né@aﬁwd%ﬁ@@m%d Meﬁredﬁ@éd reS¥ureddt réagailVl TheBuditiud N

hexanes (0. 56wa?s1' dlss%lvlég in THF)(5 mL), at —78( ‘20 treateg W|th7a s%lutlon of Compound 171 (0.17 g, -

10 0.40 mmol) in pyridine (3.5 mL). The solution was stirred at rt overnight, then concentrated

under reduced pressure at r. The residue was taken up in CH,Cl (5 mL) and washed
sequentially with 1IN KHSO, (aq), saturated Na-CQ, {aq) (3 x 5 mL), and brine (5 mL),
dried (Na.SQ,), filtered, and concentrated under reduced pressure at rt. The residue was
purified by prep-plate chromatography (75% EtOAc/hexanes) to yield 0.11 g of Compound

15 171: HPLC: 4.02 min; MS (ES) m/z 728 (MH+).

Compound 171 was deethylated by Procedure A to yield Compound 8 (0.063 g):
HPLC: 3.91 min; MS (ES) m/z 424 {M ~[COCH(1-Naph)P{=0)(OH).}; "H NMR (DMSd-de)
6 1.6-2.2 (br overlapping m, 4H), 2.7-3.3 {br overlapping m, 3H), 3.6—4.0 (br m, 1 H),
, 4.45-4.75 (br m, 1H), 5.32 (d, 1H, J = 24 Hz), 7.39-7.60 (overlapping m, 8H), 7.79-8.0
20 (overlapping m, SH}, 8.24 (s, 1H), 8.31 (d, 1H, J=7 Hz), 8.38 (d, 1H, J= 10 Hz) 9.95 (s,
1H), 10.6 (s, 1H)

NH TEA NHBOC
1Ta

| Elozc—CNH O 170 E10; Lion H
DIPEA
17d 17 Q 179

179 HOBT JKO 1.TFA JKO
Toce 2. NaHCO3 “\ )(“

25 NHBOC 17h
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added dropw se a solution of Conpound 2l1la (0.27 g, 0.79 mmol) in THE (1 rL).
After stirring for an additional 45 mn, Conpound id (0.15 g, 0.87 nmmol) in
THE (1.5 mw})z ﬁ)m}ﬁQ WD 2005/ 073214 PCT/ US2005/ 001659 RIS oftfopRY se to
the m xture. er the addition was conplete, the solution was stirred at
-78C for 2 h. The m xture was warnmed to rt, excess saturated NaHCO3 (aqg) was
added, and the solid was coll ect ed(?o fi Itratl N gxsolid was rinsed
(THF), and air dried to yield Co Duﬂ‘ 21b (OH% TOBHPLC: 3. 77 min. 5
Compound 21b (0.060 g, 0.12 mmu s deeghy! a Procedure Ato yield
Conpound 56 (0.042 g): HPLC. 3 20 (M- H20). 0 O EO CE
OH Eto-P~ OP EtO 1. Bub N | 2 napfet hy1- sccyapata, 1d 0 N N 2 H30
2la 21b CH3 0 HO OH OH H 0Oa' p’ l\/S-SrN 21b > Pyridine O Cpd 56 CH3 10

\

EXAMPLE22 [[5- (4-Fl uoro- phenyl) - 1- ngtl H i ndol -3-yl ] - (n@p)mfhal en-
2-yl car banoyl ) - met hyl | - phosphoni c aC| Qsd 98 Conpound 22aN(0"? g, 0.75
mmol ), prepared by the met hod .1994, 9 XS @ yl ated as
descri bed in Exanpl e 18 t y|e und m;t@: 365 mn,
96.5% Ms (ES) mz 3p tohe ced escr iHs arrpl e 1,
fol | oned by deethyl ati am7br ocedure ,  Conpoungrdd2b converted to Conpound
98: HPLC. 4.46 nin; MS (F9yem z 48 M), F 0 O HO CH pCdsFEIO~| F
HO N ' N
0 oo
EXAMPLE 18
5 [(4-Chloro-1-methyl-1H-indol-3-yl)-(naphthalen-2-ylcarbamoyl)-methylj-phosphonic acid,

Cpd 63 :
To a stirred mixture of 95% sodium hydride (0.35 g, 13.85 mmol) in THF (3mL) at 0°C
was added a solution of 4-chloroindole Compound 18a (0.35 g, 6.59 mmol) in THF (3 mL),
and the mixture was stirred for 15 min. Methyl iodide (1.03 g, 7.26 mmol) was added and the

10  reaction was stirred overnight. The readion was quenched with saturated NaHCO; (aq), the
volatiles were removed under reduced pressure at rt, and the resulting mixture was extracted
with EtOAc (3x). The combined organic extracts were washed with brine, dried (Na,SQ,),
filtered (Celite), and concentrated under reduced pressure at rt to yield 1.11 g of Compound
18b as an oil; HPLC: 3.37 min, 77%. _

15 To a stirred 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 exiracts were washed

_ with brine, dried (Na,SQ,), filtered (Celite), and concentrated under reduced pressure at 1t to

20  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 soiution of Compound 18b (0.944 g, 4.24 mmol) in EtOH (10 mL) at 0C
was added methyl iodide (0.66 g, 4.66 mmol). After stirring at room temperature overmnight,
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%..

25 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,QO, dried (Na,SQ.), filtered {Celite), and concentrated '
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Et0" N\ \ 1. NaHEIO Ni W N/ H 2. CHBlHCCHS 22a 22b Cpd 98 20
EXAMPLE 23 [ (Napht hal en- 2-yl car bamoyl ) - (1- phenyl -

H i ndol - 3 y AYd{} - phosphonic acid, Cpd 128 A mxtur S04 d 23a
(5.0 g {V)O{Jﬁ/ c%pper(ll) oxide (4.9 g, 63 mmol), 25 %%lggsy um%ggr bonat e
(5.0 g, 36 mol ), and bronobenzene (30 m-) was refluxed for 13 h. 110 WO
2005/ 073214 Rmﬁetszmwesse@@t Af. t e resichlei wag pudfied Dy ftaaiecw‘rwmm eremmgrabh)r t er ed
(dicalite) an C R r kbn ollNgores
triturated w hgﬂgx:ﬁ}eg%{dggyl é?@ tg&%%%g%or@r%@t:} 23baasn§ Eﬁ)li/\%e% o)

HPLC:. 4. 44 miMS (BSpgvam6(M)).m z 252 (MH). To a suspension of lithi um

al um num hydride ( I ’%Eﬁﬂb R @%%@ng@g 3b
(5.2 g, 20 mmol) ﬂs%@e@eﬁ?@%sér@ea@% i%)é%r}[’t‘f?%%o vvgs stirre wﬂ;%

t hen quen@edC@T\p@JﬂQ GuinchidingideethMatiad, Propeduie Rt GPBPWNS 1@ Was eenvirtettoTHE and
filtered (di C@&hbﬁ)nd gehe filtrate was concentrated under reduced pressure at

rt, and the residue was purified by flash col urmm, chromatogrﬂ %’B(swlca
25% Et QAC/ hexanes) tOCYI eld 2. 7 g .of Corrpound f’ 3G_a a white’ig :

S ¢ :
3.62 mn, 99% (ES 4 sdfa@tlno tnd 23c in DVF
(15 ni) and CCl 4 (C@?—aﬁé :'édggef——t—m phe os-ph@m ~ g, 13
mmol ) and the m xt y{'e s stirr it overni ght hes reactlkpl

concentrat ed under ré8uced preih un® at it, dissol v“ed Ph Et OAc éndwpassed
through a short plug of silica gel (30% Et OAc/ hexanes) "to yield 1.3 g of

Conpound 23d: HPLC: 4.19 nmph, 91 % M (ES) m'z 3&3w M-l) 15 Using the
procedure described in Examﬁ Ig substituti ng Cgﬁ’rﬂ)u ?EM for Conpound

la, Conpound 128 vygs P@Etﬁps eds C 4.23 ,, B ) mz 479 (M +
Na) CORCH3 CO2CH3 "HO 1~ PhB W NoN y23a 23b 23c HO OH C

- 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
10  of Example 18, the following compounds were prepared without further purification:

Cpd MS (MH") “Cpd MS (MHY) |
3 429 58 429

11 413 62 433 (MH~)

13 471 (MH-) 65 420

25 395 74 (425

27 497 77 423

52 451 (M + Na) 116 396

EXAMPLE 19
15 {(S-Ch'loro-1 -methyl-1H-indol-3-yl)-{2-(4-fluoro-phenyl)-

vinylcarbamoyl]-methyl}-phosphonic acid, Cpd 4

Using the procedure described in Example 18, substituting 5-chloroindole for 4-
chloroindole, Compound 19a was prepared.
20 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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N/ O 23d Cpd 128 20 EXAMPLE 24

Met hyl - { (napht hal en- 2-yl car banoyl ) - [ 2- (4- phenyl - pi peri di ne-l -carbonyl)-be
nzo[ b] t hi op! net hyl } - phosphinic acid, Cpd 32 Coymawighsadrsses

pr epar ed acggp(du %7%%10 t he procedures descri bed in JACS 25 1963, 6, 711 -
716 and JACS 1971, 93(12), 2897-2904. To a solution of 2.5 Mn-BuLi in
hexanes (8.5 nm., 21.2 ?@IQ and THE (33 nL) at -78C wa® addede'dr opwi se a

sol ution of Conpound 2 52 g, 18.4 mmmol) in THE (B(Q‘Pll 2005/ 073214
PCT/ US2005/ 001659 ni) . Aft ting the res
mn, di-tert-butyl dicarbona 114 7g, 19.0 in

rry for 45
m.) was added
dropwi se to the mxture. Afder the addltlon Was™~ conp ete the sol ution was
allowed to reach rt then quenehed with 50 nL of satur Yd Nua (aq). The
| ayers were separated, and the agueous portion was extract ed with 5 EtOAc (2
x 20 nmL). The conbi ned organi c phases were dried (Na2SO4), filtered, and
concentrated under reduced pressure at BEXAMPLOEELO esi due was purified by flash

O " hae™ Peh 2P Sthb afybe IR REE Tk gy O 2 06 0 o
procedur e @escri bed i n Exanpl e m&hykuébylichosphinig aCishfeddd 24b (3.68 g, 10
12. 65 nmmmol ) for Conpound 18d, and di et hyI nmet hyl phosphonite for
triethyl phosphite, Conpound 24c (3.36 was prepared: HPLC 67 mn.
Usi ng the pr ocedurl@nweeprqse@reﬁembeﬁonéxampledﬁlwgedutm w&woafpm
Procedure A, Jmol ) was converted to Conpound 24d
(2.18 q): HPL%@%%@%O&@EN@Z % n?pé%m MH ). 15 To Conpound 24d (2. 18
g, 4.17 mmol) was témuetaesrqwdtﬁe derw\bed iAﬁK@ﬁD'ﬁOSrﬁUHSTm#tW@ Cormpeunft 20afgars
concentrajgd ¢ BéunBQ%BCGQmBBWbQNa%t régaréld the residue was purified by
flash col um chromat ogr ap | i ca, 0D o 20% MeOH Et OAc) yield 0.30 g of
Conpound 24e: HPL@'“%thBBFQﬁ?ﬁ 'egﬁ%'b%nFE%)‘p'PrﬂiO”@B’Qd PWE)thylaﬁQ”QV Efﬂcﬁ(ﬂq’%ﬁ of
%O?8d0§ie é&na&na,zoew)%é BRItk td@&ﬁﬂ})ﬂﬂéﬂﬂﬁagosdﬁnﬂw Ea@ta/ gge (8) %2)7 and
9 mol -) was adde g, :
mmol ). After (N“'IH) t he reactlon m xture was filtered, the residue was
suspended in a mninml volune of CQ5|2CI 2 and filtered. The fl bnatr_le was

<z

washed sequentially vvith 1 N HC Hq-R 10% aqueous NaZCCBH ne, then
dried (Na2so4), filtg and corftént o under r at rt .
The residue was purif by “++ash co hr crat-egr 5 i kiica, 0 - 60%

Et QAc/ heptane) to )ch[ql d 0.12 g of ngpound 24g. HPLC. 4. 44:pgq n, W& (ES) niz
611 (MH ). 20a 20b

15
Cther 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 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-yicarbamoyl)-phosphono-methyl]-
1H-indole-5-carboxylic acid, Cpd 56
25 Using the procedure described in Example 18, Compound 21a Was prepared. To a

solution of 2.5 M n-Bul.i 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 45 min, Compound 1d (0.15 g, 0.87 mmol) in THF (1.5 mL) was’ .
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Compound 24g (0.12 g, 0.197 mmol) was deethyl ated by Procedure A to afford
Conpound 32 (0.086 g): HPLC. 4.49 min, 92% Ms (ES) mz 583 (MN. 112 WO
2005/ 07321 5/001659 CH3 pH3 N N b Ot CH3 1.pBWidzodsligiedy CH31
OH3 I 4\”8(?93-(12‘?&%89\ copt-Bu 2. (t-BuOCO) 20 2. H3CP( OEt)Z S 24a 24b 24c
,OEt OBt H O PCH3 HOPCH3 1. BuLi i \ \ Nh TFA\ \ Ni \ 2.1d OSi /
O t-Bu02C HoaTleg4iomvise toOiR mizkire. HADRIRhe quidition wasEOPEELR the golpigs| asritimradat 41
\' \ N\ / TMS \ % HES / fatHldNga \ /
Cpd 32 Ph Ph h%*ror\goh Tl\ﬂe% ' & r-éstéhttegﬁése%?oﬁé mal_Qf)§ ara)g‘g%%aefe% x

t hose ski | | edandihe kelid \macwgcte@bymﬂgthnhérhgtsakctwaﬁgrmﬁ&tiéTH , gnd med@@dpwj and
condi tions usggy (#ﬁ e/?rFﬁ Exarrpl e 24 the foll ow ng conpounds
wer e prepared WIP Eurl |cat|on 5 M5 (VH) d Ms (M) 3B

611 (M+) 821 438 QWP«PQUHGBWAO a99(M2 mmpﬁmagzigemvl@t?déyffe e AtOMRIPLE 25

10 5-Chl orog Pg,,m'd [ lrar I
nmet L§/I) (3- pheﬁ@ ?gybm@%gsﬁpﬁ%??gg@ﬁgmgg?%k&%gr(rgouﬁf?j%a) was prepared

according to the procedures described in JACS 2002,

8]
0 ) ‘ gtO QEt CH"
ElO~p o
Et0” ,
WOEt 1. BuLi ) ./
N 2, 2-naphthyl-isocyapate, 1d
4
HaC CH3
‘ 21a
o, _
HQ OH OH
 OsF
TMS-Br N
o2l ——— b
Pyridine ° N -
. Cpd 66 CHg

10 EXAMPLE 22
‘ [[6-(4-Fluoro-phenyl)-1-methyl-1H-indol-3-ylj-(naphthalen-
2-ylcarbamoyl)-methyl]-phosphonic acid, Cpd 98

Compound 22a (0.27 g, 0.75 mmol), prepared by the method of Synieft Jan. 1994, 93,
15  was methylated as described in Example 18 to yield 0.27 g of Compound 22b: HPLC: 3.65
min, 96.5%; MS (ES) m/z 362 (MH").
Using the procedure described in Example 1, followed by deethylation Procedure A,
Conﬁpound 22b converted to Compound 98: HPLC: 4.46 min; MS (ES) m/z 487 (MH).

o)
EtO-p EIO\
EtQ”
\ O — O
N
H

2. CH;;[
22a

20
EXAMPLE 23
[(Naphthalen-2-ylcarbamoy!l)-(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),
25  potassium carbonate (5.0 g, 36 mmol), and bromobenzene (30 mL) was refluxed for 13 h.
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124, 9386-9387 and J. Organonet. Chem 2002, 643-644, 154-163. 15 To a sol ution
of Conpound 25a (0.51 g, 2.58 mml) in THE (10 nL) at -78C was added a

sol ution ofygd.qsh:papuLli in hexanes (1.29 nL, 3.22 muol )PC §z@dsm§fsk§“ ng for
30 mn, a sélzutslfon of Conpound la (0.225 g, 0.86 mml) T%r

added dropW| se. After 35 mn, the reacti on was uenched W th excess

sat urat ed NHAASEr coing togh dhe mturenyes fiteragddiealita) gag %Rf\@anffﬁ?fbumu%u@dmagﬁéwewa

extracted withhE {38 viR ong,dg\@ Qo éddlshn bi '
PCT/ US2005/ 00%53%5?80% 28lurelof Wi BiclR o el VO g1 oot Guiidhn ass (Ra2son)

filtered and S@B%c'éﬁ'&@é’t@dmﬁ‘naé% MSéﬁﬁb@é#%ﬁzé%‘b}*e at rt. The residue was

purified by flashmme%m&m&ma@m&ﬁhw@a @g, 2eaaﬁ?(nﬁﬁﬂ%¢/§@mep@§§ to
yield 0.070 g of Conpound 25b: HPLC. 3.93 mn Z%j@tfé’!i{)?@%'mz 379

L et e Che ke Gompotaiath G20 Ralkim & (ki S AN

Conpound 25b ‘V\ﬁslh Eﬁ&ﬁattOCC Qﬁﬁﬁ%ﬂla;@zx MRk @iixtdreAfagndilted A THSakd=S) rﬂz
520 (M) ~I b | a 25a 25b BulLi

25b 2 2- Naph. fr{iéﬁdﬂe'céi“@ T?R/é'”ﬁfe WWQ”&?W@%‘H“’@BF@‘F\%}pr%%%ﬁ‘rfB@”Sihec |
present i nvenkkigie Wp@ﬁe@b?ﬂ@ér%bllmm tiemetogkabhy wrluca eseh et0Adha@hed) Yo Yialeyi ng

of Exanpl ¢ 35 BRLCPBPPUT A BHINIA LI epaPedt oy YR DD AU " ©

puri ficatiigon: Cpd g% £dvikikon omdmlsﬁlr(d\ﬂ@c in BMRE8 i3 ah3€ClL.32 N} &t 6T VoetBadaéd . 582
5 (5 Kapht G0 HRoS RS T o Mt R MES-rR MR SHAPLAEt OB miglto 09 1 i ¢ aci
met hyl est er,re&gidn Was dsncegtrhied updeaeduoed pesssorneidh eddissoivedamBt@Aclahd passebund
17k was CO”'V%FO%Sh a short ptug of silica ge! (30% EtOAc/hexanes) to vield 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)

H
CO,CHj CO,CH, ©

/ PhBr, CUO, K2COL / LAH /

—

N N

Iz

23a 23b 23c

23¢ PPh3 CCl, <ﬁ ./
23d

Cpd 128

20 : EXAMPLE 24 ,
Methyl-{{(naphthalen-2-ylcarbamoyl)-{2-(4-phenyi-piperidine-1-carbonyl)-benzolbjthiophen-
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-BuLi in hexanes (8.5 mL, 21.2 mmo!) 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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Conpound 75: HPLC. 4.13 mn; MS (ES) miz 450 (MH). 20 O her conpounds of
the present invention may be prepared by those skilled in the art by

varying the\,@tzg({.-,,‘,oi7 ymaterials, reagent(s) and conditi ong§s86hsobigkng t he
procedur e Exanpl e 26, the foI | ow ng conpounds were prepared w thout

further purification: 114 W 2005/ 073214 PCTI US20051001659 Cpd M5 (M TI 139
478 EXANPLE ). 4f(eBsBeng ihecasulnguypliox sioey foy U5 mipli-tei-ulyidicgrberate dvid .

ht hal 1-
B a5 %WW@R&EQ%F}W%&WH@& ni%% e Rinlidod ARURE R34 Ais
dropwi se' a 1Mosullele, the soletian wasoBawgd toaieae! ﬁdmnrwaﬁmé With S0dnluefrsatyraiednd - )
and stirr edH4a,S§_| ¢f gacgiv?ﬁé‘!?%tts weTé‘@ep’ e%@& |0 tH\@a&&%Q& 6<9|-nér9w5§ &t rsgié%ﬂﬁfﬁed with

saturated N extract I nea or ganl C

extracts Veer eET\QP{Ct %%é’@ migde The e9mMbined n@gnmphﬁseﬁm%e ﬂﬂ‘%ﬂ ("@ﬁ@d f"lﬂa@sm
filtered, and(f ﬁrﬁﬁiﬁd @ édﬂé’éi‘ipré&‘ﬂhkﬁﬁq} prr?esr%saa@e fhs b&nf.edb'?ﬂaérrﬁe SIsHe  vas

purified by f um c romat o product

was recryst aCFhr@rE@Qg'?PBMSN)E@Q od 5%1 @Q‘J\Cmﬁ@ﬁido 2’?'5 66 Bof GImpayng 24b:

crystalline s|q|b¢(§12+ﬂﬁ§; 9§%,6@S p_’rsp j\/@“.(_,?g)ggglz '478 (MH). To a solution of
Compound 27a (0. 30 g, O. was_added 15 trieth Iamne

(28)11, 0.20 mml) &'r&th%m@ewg@qa@ﬁq'%&%ﬁaﬂ supstiyaing Gomgows bdBP8on THE

(2 m-) drEpWBEs mhd f&rb@ﬁl@omﬁwmddmwelm bls rRfe 1 irfett§gbhabpHite, f or 96
h. Additional _ benzy F?l socyanate (0.042 % 3/{ rr?ml) and t“r%fbet hg/l am ne (60

|, 0.43 mol ) %P@”Q&’dﬁ@ & Alavasrienazet: Bﬁ’ 9\@5”&'& rred for an additional 48
h. The m xture wasee dc@ﬁ@rd dessiped lrf@dmﬁéh ﬁbl&ﬁ@ufb‘? dekthylatiéHErot&ure A,

e e e R B GRS o RS oot i R L SR L2
pressure at r;’mon, MBNES) eed mﬂe(Mhﬁﬁ purified by f I ash coI um chr omat ogr aphy
(211152, B 20 AL GER R0 el 8B B TP A i)
deet hyl at ed hwxi?nr@wasiuasr&eﬁtrated yndsr cedu2éd Slespoe atit 22d tHhe. rasdup) wadiRiriiad By 80
m BI BXE ( ES) frdsﬁ c§|§%n(c’|¥!€ atogra&ycéEPcaEb% % Me%IQ/EE)A_é) Peryﬁel rb%é\l ompoung b
24e HPLC: 3.63 min, 91%; MS (ES) m/z 468 (MHY),
To a solution of Compound 24e (0.20 g, 0.43 mmol) Compound 24f (0 07 g, 0.45
20 = mmol), and HOBT (0.061 g, 0.45 mmol) in DMF (2 mL) was added DCC (0.093 ¢, 0.45 .
mmol). After 1 h, the reaction mixture was filtered, the residue was suspended in a
minimal volume of CH,Cl, and filtered. The filitrate was washed sequentially with 1N HCI
(2X), 10% aqueous Na,COs, and brine, then dried (Na,SOy), filtered, and concentrated
under reduced pressure at rt . The residue was purified by flash column chromatography
25 (silica, 0 — 60% EtOAc/heptane) to yield 0.12 g of Compound 24g: HPLC: 4.44 min; MS
(ES) m/z 611 (MH").
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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CO0 HdO/ Cpd 75 27a 115 WO 2005/ 073214 PCT/ US2005/ 001659 EO:O CEt HO
OHH-PHO=p INNN~~TMs-Br \ \ N/ / O, / I /| Pyridine O\ Ca O/ yO I
/ O HN 27%5%%%& Q her conpounds of the present inveti@Rf¥RY168F
prepared by those skilled in the art by varying the startlng mat eri al s,
reagent (s) and conditions used. Using the procedure 5 of Exanple 27, the

foll ow ng conpounds wef prepared wt hout 1’Ctiart her purificati (ﬁ‘oa Cpd I\/IS (VH)

Cpd M5 (MH) 97 541 't@, 591 100 63 [EXAMPLE 28 ~CHs
{[ 3- (2- Benzyl car |-VI Ay - naph %@%Ch?'ﬂ)’bm 4P%hnoy! .
napht hal en-1 -yl - ] - thS(pﬁaom:)ao a ~5 Cp OQH,e,p@gjz o’? ECEorrpound 27a

(3.9 9,8.1 mol) inkHC3 (50 m.) was trgated with activat®d M02 (7.0 g 80
mol ) and stirred for 48 h. The mxture was filtered (Celite), and
concentr at ed under reduced pressurg_gletrt. The residue 3va;oEtr|turat ed with

Et 20 to obtain g of Corrpound 2§a “asts eI | ow powder# .35 mn; M
(ES) m z 476(M—|LE_”_“_'L5_A_$. @ﬁn N2 pl ),
met hyl -tri phenyl p;_hesphoran sat e (1 5 ¥, and THE (25

m-) was refluxed for 7 h, then conczentrat ed under red'ﬂ?é‘”ed pressure at rt.
The residue was purified by flash cém chromat ography (s#tica, 5% MeOH
CH2Cl 2) to obtain 1.4 g of Conmpound 28b: HPLC. 4.33 min; M5 (ES) mz 531
(MH). 20 To a solution of Conpound. 8@51(1 0g, 1.89 mml) inpgd:1

di oxane-H20 (20 nL) was added Li OH (0. 5 7. 50 mmol) and®¥heaixt ure was
stirred for 3 h. THeREYRAS, . Bt hes,

acidified with 3Ngdeltoand ext d f-)e
organi c extracts were dried (Na2SO4) ,°=
concentrated under reduced pressu%“% at ¢rtyto afford 0. é
as a white 25 foam HPLC. 3.89 min, 709 Ms (ES) mz

g of ound 28c
(MH M= 116
_ - Ph
Other compounds of the present invention may be prepared by those skilled in the
art by varying the starting materiais, reagent(s) and conditions used. | Using the procedure
of Example 24, the foliowing compounds were prepared without further purification:

5
Cpd MS (MH?*) Cpd MS (MH")
38 611 (MH-) 121 438 (MH-)
44 640 (MH-) 130 529
50 599 (M) '
EXAMPLE 25
10 [(5-ChIoro-benzo[b}thiophen-3-y|)-(naphthalen-E—ylcarbamoyl)-

methyi}-(3-phenyi-propyl)-phosphinic acid, Cpd 36

Compound 25a was prepared according o the procedures described in JACS 2002,
124, 9386-9387 and J.Organomet.Chenﬁ 2002, 643-644, 154-163.

15 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 agueous layer was extracted with EtOAc (3x) and the combined

113



WO 2005/ 073214 PCT/ US2005/ 001659 A sol ution of Conpound 28c (0.40 g),
benzylam ne (0.10 g, 0.93 mml) and HOBt (0, 104g, 0.77 mmol) in DMF (5 nlL)

was treat eqﬁw% 169, 0.77 mml) in DMF (1 mL)I. The ppiistdo€oves stirred

for 24 h, ered (Celite) and concentrated under reduced" pressure
at rt. The residue was taken up in CH2Cl 2 and washed sequenti al | W|th
saturated 5 mmmaﬁs wezovashedwitHsime, red (NaadOppiteradaidl copper @'4) and

filt d. Th |
o Moo Lo Ry &f@éﬁﬁﬁ PHid fobiBite Rits bl of QhuteoiHA BRBRARIGRRAY (ki 6 C2,

28d:

Conpound 28d-W@ &t@éﬁﬁﬂ%ﬁeéwowf feeasf ompw d:4%% HFL f(éo%%%mw 8860
364 mn; M5B9 Wi )(M—|+) 551. 10 EtOCEt EtOCEt 0--P HOM 29 ~ .gI

OH Cpd 27a 0 28a Eta OEt EtO OCEt H OclPI é;hJP CO2CH3 \ \ \ UGH
\ \ \ 28850 O 2dsngtherpsoceguredgsesitpd @E@f@ﬂﬁ% et fﬁOf) qegdgeds
PROHND TVECEino Bl \on b cimpufl 88HFRO: 400G, 9098 NHBI(ES) ma520
EXAMPLE 29 [é Eycl ohexyl am nonet hyl - napht hal en- 2- vyl car bam)yl)
napht hal en- 1W et hyl ] - phosphonic acid, Cpd 70 To a sti rred sol ution of
Compound 28a (0.125 g, 0.263 nmol) and cycl ohexyl am ne 0 (0.031 g, 0.316
mmol) in DCE (4 nL) was added NaB(QAc)3H (0.111 g, 0.5 ) and gl aci al
acetic acid (0.017 g, 0.316 mol) and the m xture wag |stirred for 48 h. The
reaction 117 WD 2005/073214 PCT/ US2005/ 001659 was |'\§%t ed with 3N NaOH, and
the |l ayers were separated. Theoaqugous h.ayerC tract ed

y P egagui0yy Laer |
(IDEt 2.1a

25a , 25b

°~P‘ “OH
i. BuLi
25h

2. 2-Naph.NCO 1d
3. TMS-Br, Pyridine de 36

Other compounds of the present invention may be prepared by thos'é skilled in the
10 arl by varying the starting materials, reagent(s) and conditions used. Using the procedure
' of Example 25, the following compounds were prepared without further purification:

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 methyl 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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with CH2Cl 2 (3x) and the conbi ned organi c extracts-were washed with water,
dried (Na2SO4), filtered (Celite), and concentrated under reduced pressure
at it. The \ngbﬁg%ﬂ\ps treated with 1 N HC (aq), and tpag,59b¢sMo1eeS
collected, rinsed wwth water, and air-dried. The product was 5 dissolved in
CH3CN, precipitated with Et20 and the solid was collected and rinsed with
Et20 to yield 0.084 g of Conpound 2%&d HPL®MS 8WH) nin; M5 (ES) miz 559
(MAN . From Conmpound 29a (0.079 Q) qudgrepqlﬁg g—Conmpound 70 by deet hyl ati on
Procedure A. The crude product was _dissolv In_1:1 €CH2Cl 21 TFA and
concentrated. The residue was stirred W|th Et 20, and the solid was
collected and rinsed with Et20 to yi el X und 70 (0.046 g): HPLC 2.91
mn; M5 (ES) nlz 503 (V). - EtO OEt . cl ohexyl am ne N\

NaB( QAc) 3H, HOAc 0 NH f \3-Beezylcamamoponnetiy-nanbantdyleareamey’s \ N\ 29a /
O i NH dpd70 O her conpoun he be prepared by
those skilled in the art bﬁ%ﬁﬁ%yl{?ﬁ&%@r@ﬁﬁﬁgle%?g?ﬁz reagent (s) and
condi ti on® used. Using the procedure 15 of Exanple 29, the follow ng

compounds wer© o AkgihAdION Eofl s UL 4 BTLAR 1 T (MR R 15
507 112 667 ddtiad S@pwisEXANPEERDN of diisobutyl aluminum hydride in toluene (80 mL) and stirred at
Chat en o o §PieBRr ARl BR800 o o B b AN gty ) £5P"
Usi ng the pr oé@acle@wm E¢n(Bkle The corglmb@t Proanic epgacts were iltered (Celite), washed with

(4 oty a5m ! bRl Hloao, 119 Y0 AR AASZARETHISER00H 00NE R

napht hal en- 2 € for am ne rg) repar ed
HPLC: 3.12 was purified by flash column chromatography (0 — 3% MeOH/CH,Cl,). The product was

recrystallized from MeOH to yield Compound 27a (1.85 g) as a crystalline solid: HPLC: 3.66
min; MS (ES) m/z 478 (MH"). _
. - To a solution of Compound 27a (0.30 g, 0.63 mmol) in THF (4 mL) was added
15 triethylamine (28 ul, 0.20 mmol) followed by benzylisocyanate (0.084 g, 0.63 mmol) in THF

(2 mL) dropwise. The flask was wrapped with foil and stirred at rt for 86 h. Additional
benzylisocyanate (0.042 g, 0.032 mmol) and triethylamine (60 pl, 0.43 mmol)y were added
and the reaction was stirred for an additional 48 h. The mixture was concentrated under
reduced pressure at rt and the residue was taken up in CH,Cl, and washed sequentialiy with
20 1N KHSO, (aq) (2x), brine, dried (Na,S0Qy,), then filtéred, and concenirated under reduced
pressure at rt. The residue was purified by flash column chromatography (silica, 0 ~ 3%
MeOH/CH,CI;) to yield 0.22 g of Compound 27b: HPLC: 4.19 min, 85%; MS (ES) m/z 611
(MHY.
Compound 27b (0.22 g, 0.36 mmol) was deethy'lated by Procedure A to yield
25 Compound 72 (0.16 g): HPLC: 3.80 min; MS (ES) m/z 555 (MH").

B0 oa gt_OPOEt

PhCHLNCO, TEA '
.; DIBALH * 2l 27b
o r

de 75
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mn; M5 (ES) mz 672 (MH). EXAMPLE 31 5

((3-[(1-Benzoyl - pi peri di n-4-yl am no) - met hyl ] - napht hal en- 2- yl car bamyl ) - napht
hal en- 1-yl - wgBhéwinphosphoni c acid, Cpd 44 Using the prmegkdr,(gm@{“ﬁxanpl e
29, substituting (4-am no-piperidin-1-yl)-phenyl- methanone for

cycl ohexyl am ne, Conpound 44 was cjpr epared: HPLC. 2.84 mn; IVB (ES) mz 10

608 (MH*). EXAMPLE 32 HO OH

((3-[4-(6-Chl oro-2-oxo0-2, 3-di hjz}dr-benzor m dazol - 1-yl) r-p‘?‘err di ne-1 - car bonyl
] - napht hal en- 2-yl car barD apht halen- Irvgls: net by pheS N,C acid, Cpd 60
15 Using the procedure ofAednpl® , Co”‘qrnd : ertied to Conpound
32a. To a suspension of Conpougd & (9.6@" Jr 17.79 i . 4- di oxane (200
m-) was added a m xture of*lfrC]—I—HZO(Z 25 g, 53.6 ) ™M water (25 nl).

The mixture was 20 stirred M8 476 h, then concentrained grader reduced
pressure at rt. The residue wag partitioned bet ween 1 EHCI and Et OAc, and

t he aqueous portion was extra with EtOAc (5x). T onbi ned organic
extracts were washed with bring;y dried (Na2SO4), filt and concentrated
under reduced pressure at it. The solid was suspended in MeOH, coll ect ed,
washed with MeOH, and dried under N2l vacuumto yield of Co d 32b
as a 25 white powdeherqapReunds @gheﬁrﬁserﬁrr}sfept{qgrrggyot?e %WSﬂﬁ’gt@ﬁB Sb' q?f

g 79 mm:) angh Wﬁaeﬁrlsg tHal satiing mlateﬂéusdeag@ﬂg) @ﬁddd’ohﬂldorhmttrsdd Usmgané protéture
ecanme c r e so s concentrat ed- under re at it,
and t he rg oQIE' Q’Gtzgk@ﬁ f?l'rﬁ\?ﬂ‘rtg FEIPQHRS Weig p&ﬂ%@n‘t"ﬁ%ﬁﬁnﬂﬂp ‘?‘%Buced

pressure at it. The residue was stirred with CH3CN, and the solid was

collected and dried 30 [INdg¥pd2/ qug MHY ¥ eTdpd.- 45 ms) Mﬁ?npound 32c:
HPLC. 4.10 min, 87% A xture of ound §32c (0.31 | ) Conpound
32d (0.33 g, 1.311 mo|; JSWEd.CrMﬂl 1987,) 30068, 8159819) i nf CH3CN (15
m-) was refluxed for 1Hh- - i 3 wag—cooted—tp—it—fit+tered, and
concentrat ed under reduged essure at it. [The 35 residue was purified by
flash col uim chromat ography (silica, 0 - 3% MOV CH2Cl2) to yield 0.38 g of

Compound 32e: HPLC: 3.98 mn. Conpoundiggi&gg__g‘ég g, 0.25 mml) was
deet hyl ated by Procedure Ato yield 1 5/ 073214 PCT/ US2005/ 001659

Conpound 60 (0.14 g): HPUG:2-BebdyloarbamosinyiFSaphthale®8gicafddmpy]-Et o OEt Et 0 CEt
Gap H0-14, 0" Ok naphthalen-1-yl-methyl}-phosphonic acid, Cpd 109

A solution of Compound 27a (3.9 g ,8.1 mmol) in CHCIy (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 28aas a yellow powder: HPLC: 4.35 min; MS (ES) m/z 476 (MH*).

15 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 obtarn 1.4 g of Compound 28b: HPLC 4.33 min; MS (ES) m/z 531
(MH?).

20 To a solution of Compound 28b (1.0 g, 1.89 mmoi) 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 HC! and extracted repeatediy with
EtOAc. The combined organic ektracts were dried (NaZSO4), and filtered. The ﬁltrate was
concentrated under reduced pressure at rt to afford 0529 of Compound 28c as a white

25  foam: HPLC: 3.89 min, 70%; MS (ES) m/z 518 (MH").
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HP-OEt Ho O\ \ NLIOH\ \ N\ SCClp N~ / / Ol / / OI / O 32a 32b 32c
0O OEGXOCMO PPOH/ HN-N.NHO PI1 O\ NNHI / \'\ NH/ 32d C / |/ OO
32a N Opd 6Q¢ B3@&75s/ 0 C N~O 5 ~1 NH NH Other conpounEsy@bosidifspr esent

i nvention may be prepared by those skilled in the art by varying the
starting materials, reagent(s) and conditions used. Using the procedure of
Exanpl e 32, the foﬁrs@uliicrrgof(ﬂmpmndjﬂ%\@r@ @r egrayledingi (PHE @ 023 mmel} and HOBt

15 104 640 §7ads o711 a9OPE 1l yaerigcdieni Bz nal LR, Co,

10 EXAMPLE 33The mixture was stirred for 24 h, then filtered (Celite) and concentrated under reduced
({3-[Methyl - (6regélﬁé'x¢] It :%@%{Sﬁ%agﬁékbhﬁﬂ{@ﬁ??;’ér]d%’s‘h@& @@Jétf‘é?m%ry%ﬁn%ﬁﬁaq@é(' 1-

napht hal en- 1- onic acid tirréd solution of

Conpound 3Ba U@H@@a@q @61 MﬁﬂSO&@ﬁ @S‘rﬁholm dried (Ma.SO.yaryligered. R a 2 nL
of a 2M sol ut Fe@ﬂué’tvag%%méld tﬁrﬂagﬁcd)lﬂmﬂ-'éﬁro(rﬁtd'&éphwncﬁdg‘%%@fﬁ GWQCIZQ to vield .

triacet oxyboro%grl 33,:{ lowed by glacial acetic acid
(0.24 g, 3.960-A%86I0f Comppungd 2 MSrQE@)"V%)@ 72(“@"P1 the mixture was treated with

wat er and extract egompduhdPgdWas dedthylatelity Fraddi¥e R RO&HRT 88hfound 109; HPLC:
PCT/ U52005/ 001659 combi ned or%anl c extracts were dried (Na SH), filtered

(Celite) and e8hEERMALER minddF+

10
EtO OEt
y OsF
OO “;
OH Cpd27a
E1O oEt
Ozp
Ph3PCHCOp_CH3 |_|OH
gto OE t HO
. H =p
PhCHyNH, N TMS Br
e I (O
HOBt, DCC 0 Pyridine
28d 0 Cpd 109
HN5
15
EXAMPLE 29

[(3-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  (0.031g,0.316 mmoel) 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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.reduced pressure at it The residue was purified by flash colum
chromat ography (silica, 0 10% MOH CH2CI2) to yield 0.25 g of Conpound 33b

as a |ight Roowsdagky solid: HPLC:  1.91 min; M5 (ES) mp@rd&8osiovtds). 5
Usi ng the pr ocedure descri bed in Exarrpl e 32, Conpound 33b was converted to

Conpound 46: HPLC. 3.97 nin; m}g z 605 (MH ). _CH3NH2, NaB(OAc CH3
O HOAC NH 33\&6\%@31‘6%@9‘ Nﬁoeeﬂfﬂd ‘rﬁyefwe@pﬁﬁpaf&@d 1Be 3g-9sis fawerpvas \iacted

E( 3I Be ntzKI Ica rwha@rq%jrz (@x)%hﬁﬂ@d&rmr%dbkgaﬂrc@ﬂwé werea@tahéna\rumﬂwater dned (N2,SO,),
Yy e

d 119 Co 119

Compound 52b UPEC el o conteaBaEe et FaBICE0 BSPSU 2Lih T TRUBH YA e ESiagyity
[PE gngUF e A HPLE) ( taa) 8Ad theolidAR34 chﬁ‘téoEﬁhsl,eﬁfMth%;Eer(dﬂd*a)r drreEXPMD;brEdrﬁﬁwas

r ono- al e ca
ety 1] - e STES KON EpFo B oS B B AP St RS AP B E 29 SP99SIRERD) s
pc(r)epar eg gg tt?g[ezm d&aﬁrﬁpobﬁ@lzﬂaﬁHPJlCNBQTGhrgnmsm m/éBSQMEQ 4491CO |

oun a onverte oun
35gp by the met hod%dggéﬂq”b@d'ng%b% h@&%%ﬁé@%ﬁ@%{ﬂg@ 7% é{hygﬁ r}L4mr3n n,
53% 25 Foll owioogiurdns fhe cedi peodutt iaxsadigdotved irf G Ctl—laelgé‘mﬁ/errcmommemfatéaormreund

min; v (E9) PR RO ) b SR e g SRR R ST R o

H O P=OH 1Ci ComBuBETY £.046 g): HPLC: 2.91 min; MS (ES) m/z 503 (MH™).
EtO OEt

SEe
Cyclohexylamine O O N O
NaB(OAc)yH, HOAc « ©

| NH
O/ 29a

HO OH

/
H O= ‘
- N
0oa TMS-Br/Pyridine I O

O/NH Cpd 70

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

15 of Example 29, the following compounds were prepared without further 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-
20 ylcarbamoyl]-naphthalen-1-yl-methyl}-phosphonic acid, de 102

Using the procedure of Example 28, substituting (4-methylamino-piperidin-1-yi)-
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'r & conc. HCl, CHO Sr 2. BuLl 0::>N HJ gas S 3. 1tl O 35a 35b 4. TMs-Br,
Pyridine Cpd 23 Qther conpounds of the present invention nay be prepared by

t hose skil I\%l %Egﬁ art by varying the starting naterlpglrmszdug,@{g%t(s) and
condi tions use the procedure of Exanple 35, the foll ow ng corrpounds

were prepared w t hout urthe ur|f ation VH )

412 76 474 (M@Pﬁ‘ﬁ“a'ﬁﬁﬁé’s TG”‘@O TPRgyC 59 iﬁﬂl’mai%ﬁp%g %@d@sﬁ(ﬁ%ﬁegﬁﬁ% %6 ,
[ (5- phenyl - benmoiB](EB] weme-(®ry).) - (napht hal e n-2-yl car banoyl ) -

met hyl ] - phosphoni ¢ aci d, Opd 71 10 To a heat-gun dried flask under Ar was

sequentially added toluene (15 nL), Corrpound 35a (0.33 g, 0.91 mmol) and
then tetrakis tri phenyl phosphi ne Pd(0) EKAMPRB3d, 0.046 nmol ). After

stirringfor 30 m xture tr

boroni ¢ adl &"{Eﬁpﬁ gé’éf’e( 6|nf7qujmﬁn1 %ﬁ%pwh%@ @L#@O&B’)nawg ‘%%{]V\i&k by
sat ur at ed 15 NaHCO3 (aq) (7.5 nijmethid)ipaosphotinaad, Gpefddux, the m xture was
cooled to it and treated with brine (15 nL). The layers were separated, and
t he aqueous portion was extracted with EtOAc (3x) and the conbined organic

extracts were wasHésihgdezpreceduad dhExainple 29, dubklithiagHH-aeiro- r(lma()ﬂin -1-f)-pheayl- dr i ed

(Na2so4), fil e {

resi due was %ﬁtb?’% gkg bg&ﬂ] Q%ﬁ®%1§r{#& ﬁééﬁaﬁ@ggﬁga"%qﬁ'ﬁwl ca, mB\ N@‘J}b%% m/z
MeOH CH2QI02) 808 (MHE).d 0. 27 g of 20 Conpound 36b: HPLC. 3.91 min, 95% M
(ES) mz 361 (WH ). Follow ng the procedure of Exanple 35 for the conver si on

of Conpound 35a to Conpound 35b, Conpound 36b was converted to Conmpound
36¢. Foll owing the procedure of Exanpl EXAMRLERZ Procedure A for the

conversi on of Conpo é:g,;g)g
Conpound 71: HPLCnp4l€{gj4 ghm’ ?Ey&mb 572'515'93['?}@6 pﬁgd\ﬁ/\%ﬁ\%‘%/ 73214

PCT/ US2005/ 001659 B@phtialent2-gicarbeeybzptihalen- 1dbm§thylwosehmac@(cm)69 | S HCI
gas | i §pg

Using the procedure of Example 17, Compound 17k was converted to Compound
32a, |

To a‘suspension of Compound 32a (9.02 g, 17.9 mmol) in 1,4-dioxane (200 mL)
was added a mixture of LiOH-H,O (2.25 g, 53.6 mmol) in water (25 mL). The.mixture was

20  stirred for 4.5 h, then concentrated under reduced pressure at rt. The residue was
partitioned between 1N HCI and EtOAc, and the aqueous portion was extracted with EtOAc
{6x). The combined organic extracts were washed with brine, dried (Na,S0O,), filtered and
concentrated under reduced pressure at . The solid was suspended in MeOH, collected,
washed with MeOH, and dried under Ny/vacuum to yield 6.87 g of Compound 32b as a

25  white powder: HPLC: 3.99 min.

A mixture of Compound 32b (2.85 g, 8.79 mmol) and excess thionyl chloride was
stirred until the solution became clear. The solution was concentrated under reduced
pressure at ri, and the residue was taken up in hexanes and concentrated under reduced

, pressure at . The residue was stirred with CH,CN, and the solid was collected and dried
30  under Ny/vacuum to yield 2.45 g of Compound 32¢: HPLC: 4.10 min, 87%. '

A mixture 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 CH,CN (15 mL) was refluxed for 1 h. The
mixture was cooled to rt, filtered, and concentrated under reduced pressure at rt. The

35  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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35a 36a 36b 36c NaHCO3 1. P(OEg3 OH 36c 2. BuLi HOOP=OH 3. Id NI \ / 4.
TMS-Br, Pyridine 0 Cpd 71 O her conpounds of the present invention may be
prepared bywbhesmskk!led in the art by varying the stagéﬁ/ﬁgombﬁ;gg al s,
reagent (s) and conditions used. Using the procedure of Exanple 36, the
foll owi ng conpounds were prepared w thout furth?zﬁé%uqucatl on: 5 Cpd M5

(MH) 143 623qMaayps 0. 1EANPILE: $765 min; MS (ES) m

[ (Napht hal en- 2-yl car banoyl ) - (1- phenyl - 1K i ndol - 3-yl ) - met hyl ) - phosphoni ¢

acid, Cpd 82 10 N- phenyl |ndol e Conpound 37a was prepared by the

procedure

described in JOC 2001, 65’ 7729-7737. ﬁg t he procedur e. gt@gtcrl bed in

Exanpl e 18, substituti ng rrp und 37a_far und 18b AOU
prepared: HPLC 4 " SioHy @ ( —Eﬁ& @@ f
37a Cpd 82 15 EXA ©
[ (3- Benzyl oxy- napht hg] no2- ar barmyl ht en- 1l-yl- rretlﬁ?yl
acid, Cpd 122 20 123 \7\0 23951073214 P /U82005/ 001659 ~ Usf’ ng t he
described in Exanpl e 17, substituting Conpound 38a (0.30 g, 1.89
Compound 171, Conpound 38b (0:38 g) was prepared: HPLC: 3.83 min,
(ES) mz 464 (MH). Using thg method des&J.bed.in JACS 1998 53490
Conmpound 38b (0.22 g, Hm}j_g)x- gnAamol ) was pd to Conpognd 38
HPLC. 4.43 min, 98%

) s

= CO

¢l .:fo

32¢ -

_ N
32e

82 was

n‘; \ NNN

phosphoni ¢
procedure
mol ) for
95% M5
,4) 4789

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 pur'ification:

Cpd MS (MH*) Cpd MS (MH")
54 593 101 579
73 566 103 629
© 83 618 104 649
87 565 111 539
91 517 113 636
83 635 165|613
100 620 | 131 565
10
EXAMPLE 33
({3—[Methy!—(4-phenyI-cyclohex-S-enyl)-carbamoyl]-naphthalen-2-y!carbamoyl}-naphthaieh-1-
yl-methyl)-phosphonic acid, Cpd 46 '
15 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
triacetoxyborohydride {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 was treated with water and extracted with CH;Cl, (3x). The
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Compound 38c (0.14 g, 0.25 nmol) was deet hyl ated by Procedure Ato give
Conmpound 122 (0.114 g):, HPLC. 4.08 nmn; M5 (ES) mz 498 (Md). EIO pEt EIO

CEt O P/ WoGQuRo b \ \ N\ PhCH2Br, BuaNBr \ \ N H gHQdrodsd6Ss3,
acetone rellux I / / OOO 38a 38b 38C HO OH HOP TMs-Br N 380 Pyridine O

Cpd 122 10 Ot her conpounds of the pre enti e prepared by t hose

skilled in tKembiged OEQF“‘S‘&P‘%%W?@(S’P%Q @aﬂé%%%@@r(&g@ an 8%8%%%‘%

condi tions usegicel/picBsuré Bert. mmﬁdumsauasﬁunlier@%laeh 38umh kerofmatdgrshi gsn@@rmou nds
und

vere prepar ed W {hau] @g:@mg%gggg'o?eomm 0o i B B i MR, 108

[ Napht hal en- 104 ity M3 qxy- napht hal en- 2-yl car banoyl ) - net hyl ] -

phosphonl aci d, 9 C

substituti ng Corrpiﬁ“ tg%Bro(cB&ir@ ﬁsco'[)%?c)'nggﬁ'_{]p%ﬁ% )d ?’89“@@“%%0%5;%%8
phenyl i socyarGintpdudt 46 Py Ct 8 9v yamaMS(ESTompeoh(MB9a (0. 18 g) was prepar ed:
HPLC. 4.30 mn, 95% MsS (ES) mz 583 (MH ). Conpound 39a (0.18 g, 0.31 mmol)
was deet hyl ated by Pro re t 0 ofHAEHZ, GeBPbeiptd 95=( 0. ] g) CHPLC:. 4. 16
mn;, Ms (ES) mz 527 ( @ P659 Et O OBl HO
OH 38b PANCO O'P / TM&-Br / i NOP / °TEA Pyridine Cpd 95 O NH 39a
0--1-NH bt. EXAMPLE 40 - 33 33b

[ (3-{[ 1- (Napht hal ene- 2-car bonyl) pi peri di ne- 4- cadjtgg_pyl] am no} - napht hal en- 2-

yl car bamoyl ) - O=p’ ‘]

O
b 0

10 EXAMPLE 34
[(S-Benzylcarbamoyl—naphthalen-2-ylcarbamoyl)-naphthalen- '
1-yl-methyl]-phosphonic acid, Cpd 119

Compound 119 was prepared from Compound 32b via a standard BOP-CI/TEA
15  coupling and deethylation by Procedure A: HPLC: 3.81 min, 80%; MS (ES) m/z 525 (MH").

EXAMPLE 35
[(5-Bromo-benzo[blthiophen-3-yl)-(naphthalen-2-ylcarbamoyi)-
methyl]-phosphonic acid, Cpd 23
20 ' ‘
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:
4.14 min, 53%

25 Following the procedure of Example 1 for the conversion of Compound 1¢ to
Compound 9, Compound 35b was converted to Compound 23: HPLC: 4.53 min; MS (ES)
m/z 475 (MH).
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5 napht hal en-1 -yl

t he procedu
10 3. 11 mmV%Z?W% )

4.20 mn. Corrpound 4
allowed to stand for

pressure at rt to,yi Id 0 47 &Oog,

3.40 nmin; M5 (ES)m
d||sopropyl am ne (0.

Ob (0.28 g,
30 mn.

?TLHC'QQS 1 rrrm

substituting Co
Corrpound 40b (0.53 g) was prepare

1321-

PRI A khofdds

-nmet hyl ] - phosphoni ¢ acid, Cpd 141 Conpound 40a was
synt hesi zed by the nethod described in JAGS 1993, 115(4),
bed in Exanple 17,
npound 17c,

1329. Usi ng
80 g,
HPLC

0.50 mmol ) was dissolved in TFA (1 m.) and

S15

Boc- i soni pecotic aci d*f0.115 g, 0.50 3Fﬂm|)

(0.103 g, 0.50
CH2Cl 2 and filt

o dherdhmppind:

Af ter

rri

Sotfig

The sol ut| oR, was concentr at ed us
ungBuLﬁ’e as a

P bl

968

42TF?§\

gy

2 (5 rrL)c.was added DCC

DBl oy 1 T By R Shleilhe ™ 1"

satur at ed Nadmahm@ the ataltinyy aterials, heagedr(s esthd (chiad ) ysetli Usiag ¢rek ;agcbdure

concentrated
from CH3CN t &
mn;, M5 (BS) nmlz 674
with TFA (1 m) for 4
CH2CI 2 (5 nL) contain
added 2-napht hoyl chl
20 m n.

concentrated under r

as a white solid: HPLC

A to yield Conmpound 1
2005/ 073214 PCT/ US200
\N\ I

10

@? Bleggut egong

res
(MH).
ng §P§EA(

TESPEEN

Conpound 40d (0.14 g,

sure

oM :

1}2

1),

riots Amade p%areg%fhwﬁyﬁﬁs 0 rlecS

0.21 mml) was stirred

?@Sttﬁﬁi M xt

FTdes(0.0

The m xture \A@s_washed_s

saturated NaHCO3 (aq)j

and bri nqg,

educed pres
4.01 iy

Ho 0. 2T Tﬁ[_)','and the474 @A¢H1 ON
iﬁ?f}?en drigd (Na2sO4)| filtered
dgpedpy P

nrnnn Wil

to ggeld O

40e -was—d

dfs/qrof  Co

et-hyl ated-

n1: HOLC:

33%"4'%

5 (ES) niz

/[ O/l [ 1 011/ _
Sac-1sonl pecatic acid O/ 1. TFA

57001659

TOCet Eta ORH OGd /7 NHBoc F '\

NH2 NHBoc NH2. TEA _40a 40b 40
0c EXAMPLE 36 ¢

El O Cet

[(5-phenyl-benzolbjthiophen-3-yi)-(naphthalen-2-ylcarbamoyl)-

methyl]-phosphonic acid, Cpd 71

672 (M) .|

lized
LC. 4.08

di ssolved in

ure was
stirred for
25

and

npound 40e
by Procedure
125 WO

\N\ TFA\

OP HN

To a heat-gun dried flask under Ar was sequentially added toiuene (15 mL),
- Compound 35a (0.33 g, 0.91 mmol) and then tetrakis triphényﬁphosphine Pd(0) (0.053 g,
0.046 mmol). After stirring for 30 min, the mixture was treated with a soiution of phenyl
boronic acid, Compound 36a (0.17 g, 1.36 mmol) in EtOH (5 mL) followed by satljrated

15

NaHCO; (aq) (7.5 mL). After 4 h at reflux, the mixture was cooled to rt and treated with brine

(15 mL). The layers were separated, and the aqueous portion was extracted with EtOAc (3x)
and the combined organic extracts were washed sequentially with 0.1 N NaOH (aq) (3x),

brine, dried (NaSO,), filtered and concentrated under reduced pressure atrt. The residue
was purified by flash column chromatography (silica, 0 —3% MeOH/CHZCla) to yield 0.27 g of

- 20

Compound 36b: HPLC: 3.91 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¢.

Foliowing the procedure of Exampie 1 with Procedure A for the conversion of
Compound 1¢ to Compound 9, Compound 36¢ was converted to Compound 71: HPLC: 4.84

25

min; MS (ES) m/z 572 (MH).
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40c NH 40e HOBI, DCC, DI PEA 40d 2. 2-Naph.COCl, D PEA Boc&0O EtO OEt HO CH
CHPHOP/ NV \V\V\ NNO/ TM5-Br O1 /. NHNH 40e Pyridine/ /1o / O
NV V1 N QR ddthr3:0 O her conpounds of the present invegty afoisay16e8
prepared by those skilled in the 5 art by varying the starting naterials,
reagent (s) and conditions used. Using the procedure of Exanple 40, the

fol | ow ng conpoungls re pregared w #Fhgut further purificg Vs (IVH )
132 407 EXAMPLE 4@ 1. PdiPPhss cone. HCI, CHO ,

[ 2- (2- Napht hal en- 1- gohosphosengcet yl no\ - papht hal en- 1- xyY-acetic
acid methyl ester, Cpd 134 @ Oggt,he proc dufe described in Ex rrpISe 38 for

t he conversion of Confbund 383 to 38c, suistituting nethyl bresmpacetate for
benzyl brom de, Conpound 4lanamas, reacted to 15 give Conpound 41b. Conpound
41 b was deethyl ated by Procedure Ato yield Conmpound 134: HPLC. 4.23 nin;
M5 (ES) mz 498 (MH). 126 WO 20 0 5/0 73 214 PCT/U32005/001659 CH3 CH3 O O
O OOCHEOOEL HO OH \rpiE2N Opp / IN QAP | /| o 4da/41b Cpd 134 EXAMPLE 42
(Napht hal en- 1-yl - (- [2B@4X0- 2- (4- phenyl - pi HDQTFI-@H -yl ) - et hoxy] - napht hal en- 2-

yl car banoyl ) - a.1d N
4. TMS-Br, Pyridine OO S

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-phenyi-1H-indol-3-yl)-methyl}-phosphonic acid, Cpd 82

10 N—pheny? 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").
' OH

H O;-P'-OH
N
) — (T T
- N .. O. N
\,//( ara Cpd 82 @

EXAMPLE 38
[(3-Benzyloxy-naphthalen-2-ylcarbamoyl)-naphthalen- .
1-yl-methyl)-phosphonic acid, Cpd 122

15

20
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5 net hyl ) - phosphonic acid, Cpd 114 Using the procedure of Exanple 32 for the
saponi fication of Conpound 32a to 32b, Conpound 41 b (1.01 g, 1.89 mmol)
was convert ound 42a (1.12 g): HPLC. 3.78 min; 522
(MH). lﬁgﬁétﬁf(ﬁgzqgr ocedure described in Exanple 24, (’lr\)ﬁtyé Flﬁ%along}Corrpound
42a (0. 25 g, 0.48 mmol) for Conpound 24e, Conpound 42b (0.27 g) was
prepared: HPLC: 4 lﬂshmmaproc&i% dédBrilfea3) Endrapie 63, siddityting Compoumti3sszn.30@, 15 g,

o) ) o SRR Bty SRR oM R B prs RO o e ey .
1\ 1\ \ umma%\MS(asmmer(marne NOp/ | -Op/ 42b O/ --/ | O HOW

DX 15 41b 422 "0 Quf) 0 R R:Ehec D4Rk 1hod Wb Rrbo orlo szl 0. 114

Q her conpounds of FESent T hAVENt i on ose s in
the art Wy v@#&mmg)l)tm eneertsdrig CoatperndBss (0r1@agje‘rl'?l(%)4 %awmmca&%m ons used.

Usi ng the procedur eqép pr epar ed
w t hout further pu@?’?@a& on: gf)é mr)‘?/vafs‘ﬂfgﬁlgfg@ 27 %g%%éwgg 214

PCT/ US2005/ 003@Bgoung X ARKY. i1 4g): (HRLS: @ﬂBWIndWSéES)z@{ZtﬂQBKMH*)

i ophen-3-yl)-[2-(4-hyd roxyl - phenyl Jew ort E1Q OFt
vi nyl car banoyl ] - met hyl ) - met hyl - phosqp?h CI d, Cpd 66 5 Comp8tind
g, 0.192 mmol), pm%s AT RS |- PORH BBt hy - REC
and the crude pro s df ¢ ,fl!’- an 2(;@;‘30%; hano o '
0.210 g of KOH. The i xtfre was stPfrad for 7.5 h, then aC|d|f|ed gith 1 N

HCI (aq), concentrated under reduced pressure at it and puri d by reverse

phase HPLC (12-

Pyridine

Cpd 122

10 Other compounds of the present invention may be prepared by those skilied in the
art by varying the starting materials, reagent(s) and conditions used. Using the procedure
of Example 38, the following compounds were prepared without further purification:

Cpd MS (MH") Cpd MS (MH")
108 208 123 280 '
121 524
15 - EXAMPLE 39

[Naphthalen-1-yl-(3-phenylcarbamoyloxy-naphthaien-2-yl-carbamoyl)-methyl]- -
phosphonic acid, Cpd 95

Using the procedure described in Example 27, substituting Compound 38b (0.19 g,
20  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").

124



90% MeCN H20) to yield 0.014 g of Conpound 66 as a grey powder: HPLC. 3.04
mn; 10 77% MS (ES) mlz 422 (MH+). ORQPHC O/OEt O OH  HP 1
TMBBr, PyrigiongesidzBiy N1 S/ 2. KOHI1T A \ Ni / AcO @ddésndes#3a Cod
66 EXAMPLE 44 15 {(5-Chl oro-benzo[ b]thi ophen-3-yl)-[2-(2-hydroxy-phenyl)-
vi nyl car banoyl | - met hyl) - met hyl - phosphini ¢ acid, Cpd 149 A sol ution of
Conpound 44a (0.29 g, 0.63 mmwl ; prep no8 2 xecording to Examgl3

of nethanol containing 5 nL of 1 N was stirred f
sol ution was concentrated und ucrd Ss ", &

suspended in 1 N Ha (AH°an ceB for”1 E’rﬂ?ihe @'@
rinsed sequentially withed N HCI an wat er, trwgme dri ed upller acSfdseam of N2
to yield 0.23 g of Conpound 149 as®a EEI el l ow powder:HBEC 3.71 min; M

(ES) mz 422 (MH). H3C4~, OH Cl H3C C PHPNNOHMNNOO[ SI OHO
O 1~-CH3 44a Cpd 149 25 EXAMPLE 45 -(2- Am i no- phenyl ) - nyl ca

rbanoyl ] - (5-ch | oro-benzo[b]th ioph en- 3-yl)-nethyl]-nethyl-phosphinic
acid, Cpd 151 128 WD 2005/073214 PCT/ US2005/ 001659 Conpound 45a (prepared
according to Exanple 6) was converted Exappigoond 45b by the nethod of

puri 11 od by ¢ RELFRaRGRA B AL P o U e BaR AR 5 75
mn, MS (BS) mz 421 (MH). naﬁathafén 4 - yPhetethl]-phi3phésdi© &did, (Ctpd 1P N 10% Pd/ C,
H2N- NH2 N
Compound 40a was synthesized by the method described in JACS 1993, 115(4),
1321-1329. -
| Using the procedure described in Example 17, substituting Compound 40a (0.80 g,
10 3.11 mmol} for Compound 17¢c, Compound 40b (0.53 g) was prepared: HPLC: 4.20 min.
Compound 40b (0.28 g, 0.50 mmol) was dissolved in TFA (1 rnL) and allowed to
stand for 30 min. The solution was concentrated under reduced pressure at rt to vield 0.47
g of Compound 40c as a 4.2 TFA solvate: 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),
15  HOBt (0.068 g, 0.50 mmoal), and Boc-isonipecotic acid (0.1 15'g, 0.50 mmol) in CHCI; (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 KHSQ,, saturated
NaHCO; (aq), and brine, then dried (Na,S0O,), filtered and concentrated under reduced
pressure at rt. The residue was crystalliied from CHsCN to yield 0.14 g of Compound 40d
20  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),
25  saturated NaHCOj; (aq), and brine, then dried (Na;S0O.), 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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NO2 01 6 - -r I \NH2 Ol S Cpd 45a Cpd 45b TMS-Br H3C P_OH fcl \ \ N\ /
0 Cpd 151 Ot her conpounds of the present invention nay be prepared by those
skilled in {eeodd-saky varying the starting materials, rgaggghbdoniasd
conditions used. Using the procedure of Exanple 45, the fol I om ng conpounds
were prepared without further purlflcatlon 10 Cpd Ms (M H* 172 421.
EXAMPLE 46 {(5-Chl oro- benzo[b]th| ophenu‘?%ﬂ 2-(2-ureido- haF! L)

vi nyl car banoyl ] - met hyl } ~imeideyd - phQsphi ERd 8 1}$ a duspensi on
of Conpound 45b (0. @ 0. 31— @O 'd—ee. Ater (1.6
m.) was added a five>fofd NHecess 9 pr anat e. TheT epghlEOA was stirred

at 60°C for 1 h, and t%i crude product wes coll ected, washeghwW th water,
dried under a stream .of N2 and deet hyl ate('i:%E Procedure A The product was
subj ected to reverse phase HPLC 20 (25 90% M2O) to yield 0.026 g of
Conpound 158 as a white powder: HPL P 5 (ES) nl z 464 (MH), and

0.037 g of Conpound 153 cj_sso a white | 3.%15 mn;, M5 (ES) nmlz 507
(MH). 129 WO 2005/ G#&3 : 0 16598 B Md O' S ~N
*KNH2 Cpd 158 1. NaOCNCEYHREPEALDO. O %}@ob aoa-  2NPRERBPPEA3IC, P O, OH H
N\ / cN ’

Bo

EtO OEt

Ol‘.lpl OHSPIOHJ
.H
N 0
408 Pyndlne
O i
N Cpd 141
0

Other compounds of the present invention may be prepared by those skilled in the
5 ar by varying the starting materials, reagent(s) and conditions used. Usmg the procedure
of Example 40, the following compounds were prepared wﬂhout further punflcatlon 7

Cpd MS (MH")
132 407

EXAMPLE 41
10 [2-(2-Naphthalen-1-yl-2-phosphono-acetylamino)-naphthalen-
1-yloxy)-acetic acid methy] ester, Cpd 134

‘Using the procedure described in Example 38 for the conversion of Compound 3Bato
38c¢, substituting methyl bromoacetate for benzyl bromide, Compound 41a was reacted to
15 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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NHOI S OANH Cpd 159 O NH2 EXAMPLE 47

(Napht hal en- 1-yl - styryl car banoyl - net hyl ) - phosphoni ¢ aci d

di di et hyI c hyl ester, 5 Opd 180 To a sol uti onp@fu;GaFsRAHRs 37
(0,21 g, gazwo:7§ﬁ%nd N, N- di et hyl - 2- hydroxyacetam de (0.15 g, 1.17 mmol)
in pyridi ne (5 nL) was added 1- (rre5|tyl ene- 2-

sul fonyl)-3-nitro-1,2,4-triazole ﬁﬁﬂ; 0.47 g, 1.59. mm sand the m xture

was stirred at rt . 10 for 3.5 hyThe pgaction was co ntrated under
reduced pressure, and ffie residue kepoLp Et QAc. oso ui,:lo was washed
sequentially with *(aq), At _2d I-J,Q(B_,( | ik t hen
dried (Na2SO4), an ent r at ed gir edd press e product

was purified by flashiacol um chronmat ogg,g;tphy (silica, O- Oé%)dm
acet one/ heptane) to yield 0.07 g of Conpound 180 as a yell W%olid: HPLC
3.88 mn; M5 15 (ES) nmz 594 (MH). 0 O HHOPOO—lEtZN'QO(NEtZ \' \' N

H&HZQ)N(CHZCHS)Z_ oH / Ol ~/\ S—NM Noe Cpol 89 / O her
e

conpounds of the present invention may d by those skilled in the
art by varying (Némmﬁlemt:t-ylﬁg—[ﬂmﬁo@—(@t&mylmﬁm@&nﬁ(ﬁ)}et@w@] maphthaten@rgcadsaathyl}Usi ng

the procedure of Exarrple 47, co were prepared: Cpd M5
(M) 179510 181 656' 130 WO 2@‘6&%9@‘??5%9@@%%2?001659 EXAMPLE 48
2- Napht hal en- 1-yl - 2- (2- oxo- 215-[ 1, 3, 2] di oxaphosphi nan-2-yl ) -
N-styryl -acetam d r 47
o S5eb o eiPe Hifedlrb Sl Bokie R ARE MR EARG o BEoba RIS,
MBNT (0. 48 g, CQmﬁ@nm%bﬁ O‘ng,p1y89 m:imnbw(aSccpnv)ertechtbmendJ@dnd)MalﬁdQ@ﬁ Hﬁl@p@ﬂr&d
178, as a whi anﬁ %v@g m/{E’éﬁM@)SZ mn; M5 (ES) niz 408
10 Usmg 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

LIOH 4 PhPlpendme
42b
HOB, DCC

15

Cpd 114

Other compounds of the present invention may be prepared by those skillied 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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(MH). 10 O her conpounds of the present invention nmay be prepared by those
skilled in the art by varying the starting materials, reagent(s) and

condi tions ygPflesd48479 the procedure of Exanple 48, thepfpliRndfgsssonpound
was prepared: Cpd Ms (WH ) 173 436 EXAMPLE49 15

((5-Chl or o-benzo[ b] t hi ophen-3-yl)-[2-(3, 4-di fluoro-phenyl) - vi nyl car banmoyl ] - m
et hyl)-met hyl - phosphinic acid di et hyl caAMPhE43ret hyl ester, Cpd 185 Usi ng

t he procedure descrlbed 57 nmol ),

N, N- di et hyl - 2- hydr oxyace @ﬁ%ﬂﬁ%'%mw rGroditienth R¥0.25 g, 0. 86
mmol) in 20 pyridine (5vmma@ambﬂhmemyﬁmejhybbhmwgﬁ@d:l@ﬁﬁ 6@s a white
powder (-3:1 mxture of diastereoners). HPLC. 4.03 mn (24%, 4.11 mn

(767 NB4ES) M Zogngodridah o thO8! 0. FYRALN drefliod BEINREARAN 11, ent | On MRy

be prepared by. t hose art the starti'ng materials,

y' varyi
reagent (s) andeelimated byReocadurd A ansi thgcrude pwmrfgﬁsowﬁd PG bl & methanplaad
follow ng co 183
525 S0 "L e AR w8 A0 BOFKERS, 178 prdfd el 7 ShIRKEEGGIEL wiein o

or o- phenyl ) - viaaylceasaniaied|underse e prassemgyat it q@ﬁ@yﬂfvﬁcﬁlnydewﬁ@plzawm& dehyl

t Cpd 18 t d 17
(eg g; 070, 6 1609%%;%/9%) tB?seW@@?ﬂ?‘QﬁCﬂﬁ&&fmﬂ%@s'a’%@%@Mﬁe@ ﬁ’?’Lg%WN@kﬂ"# (0 54

g, 1.83 nifl)77%: ¥ {(F9) mi& 428 (M) 131 wo 2005/ 073214 PCT/ US2005/ 001659
yi el ded 0.27 g of Conpound 50a, as a white powder: (-2:1 m xture of
di astereonmers). HPLC. 4.17 mn E220/() 4.20 min (46%; M ( E% mz 585

(MH). A solution of Conpound QOQD (00'27 g, 0.46 mol) in 3 ;@i gf FFA was
stirred for 30 mn, then corﬂ:eﬁtr d wkekerrifreduced presgu resi due
was purified by revers phas ( 3Ge®0% MeCN HZ o .12 g of

Conpound 184 as a whid owder® (TFA salt; -1:1 mixtufe of %Ila { er eoner s by
1H NWVR); HPLC: 3.17 min; M5 (&S) mz 485 (MH) Ou de Kdes
HO( CHZ) 2NHco' cH(CH3) 3 H 09P, CH3 CI  MSNT H
EXAMPLE 44
15 {(5§Chloro-benzo[b]thiophen-3-yl)—[2-(2-hydroxy-phehyl)- .
vinylcarbamoyl]-methyl}-methyl-phosphinic acid, Cpd 149

A solution of Compound 44a (0.29 g, 0.63 mmol; prepared according to Example '6)
in 15 mL of methano! containing 5 mL of 1N NaOH (aq) was stirred for 25 min. The
20  solution was concentrated under reduced pressure, and the residue was suspended in 1N
HCI (aq) 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 yellow
powder: HPLC: 3.71 min; MS (ES) m/z 422 (MH*)

Hac n JOH Hac\u,OH
, CH

5 44a . Cpd149
25
. EXAMPLE 45
[[2-(2-Amino-phehyl)-vinylcarbamoyl]-(5-ch|oro—benzo[b]thiophen-
3-yl)-methyl)-methyl-phosphinic acid, Cpd 151
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FNOS FI / I\ 50a TFAHRN-0CI O.PCH3 HTFAFNO F S Cpd 184 10
EXAMPLE 51 2, 2-Di net hyl - propi onic acid
((5-chl oro- hi ophen-3-yl)-[2-(3, 4-di fl uoro-phenylgy /
vi nyl car ban@?%’&@ﬁ%& ) - (2, 2-di met hyl - pr opi onyl oxymnet hoxy -/lr]) zgossr?ﬂ}ﬁ%goyl oxymet
hyl ester, Cpd 186 15 and 2, 2-Di nethyl -propionic acid N
{ (5- chl or o- benzo[ bFernpaHesadprepared acqamding i Exampleb)vrsKpnyerted to compound
vi nyl car banoyhdy; W STERSHpRNES RV hQ BERES HbethRARE ackR@ind B7 A
e ity Y R B QR e M R Mol ;

sol ution of Conpoun 59, 0.56 mMc triethylamne (0.31 nl, 2. 24
mmol ), 20 anBroseduse es\r@ﬂwrrfﬁcgw tyhatiop it ANAIC! (2012 V@)rg ‘S?fnéﬂwd(@mﬁft%s
heated at 60G L8t Ms (ES) /@2 Miyr e was cooled to rt and concentrated -
under reduced pressure. 'I)he crude ‘product m xture was subjected to reverse
phase HPL® (37.5 - 90% MeCN/ H20) to yield 0.035 g of Conmpound 186 as a
white powder; HPLC: 4.77 ning (S) mz 672 (MY, and 0,160 f @onpound
187 which was converted tg'ldljg’sol\éF tham ne salt by treat nﬁ?J?fP’gDFP

met hanol sol ution g e i t o PRT HOENHL 1 i S Ay o)
met hyl am ne. The @ ure s ltoficent rated under ’red préssuy o afford
t he tromet ham ne saft "§¢. rrpoﬁnd 187 as a white powdeNd: HPLC: 8.13 nin; MS

(ES) mz 558 (MH ). 132 WD @RQQ&/ 1173214 PCT/ US2005/ 001659 cppass” 1 | O Cl
OOH | lol 0 OH';oYiP Cpd 187 H |

1 TMS-Br

HSC.Q,OH -
P
H
' |
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:

10 _
Cpd MS (MH*)
172 421
EXAMPLE 46
{(5-Chloro-benzo[b]thiophen-s-yl)-[2—(2-ureido-phenyl)-
vinylcarbamoyl}-methyl}-methyl-phosphinic acid, Cpd 158
15

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 N; and deethylated by Procedure A, The product was subjected to reverse phase HPLC

20  (25-90% MeCN/H.O) 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 (MH").
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F\ NdOCH0CO-BU I FI /| C'" STEA, DV, d 0 O JC Cpd 2 00 C O PH
FN FI / OS Cpd 186 O her conpounds of the present invention may be
prepared by 56734yl led in the art by varying the stapéfpshoiBjosdsbal s,
reagent (s) and conditions used. Using the procedure of Exanple 51, the

foll owi ng conpounds were prepared: Cpd Ms (VMH) 188 670 190 514 (M+) 191
670 5 Using the procedure of Exanple 51, and substitmgt;if.?}/g,HCO ound 37 for.
Compound 2, the follow ng conpounds were prepared: d ) 174 438
(M+) 175 512 176 466 (MH+) 177 482 10 Usi @@\p\ f Exanple 51,
and substituting Conmpound 17 for Compound 2, ’ fol | conpound was
prepared: Cpd | M5 (MH') Diastereoner ratio 182

6 3:2 %33 VO

200, 5/ 073214 PCT/ US2005/ 001659 The Jol | owing co ds €ed®he nade by t hose
skilled in the art by ugipg Ex PB4 !%P) owed by Exanpl e 51, and varying
the starting materials, Peagenta(T%_Band conditions wused:pcompgunds 210, 211,

212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 2225’302&@,“ 24, 225, 226,

227, 316, 317, 318, 319, 320, 321, 322, and 323 e £l | g conpounds

can be made by those skilled in the art by_usirrp e 1l ol | owed by

Exanpl e 51, and varying the starting material s enP(s) &nd conditions
0N

1 Cpd159
O)\NHE

EXAMPLE 47
{Naphthalen-1-yl-styrylcarbamoyl-methyl)-phosphonic acid didiethylcarbamoyimethyl ester,
5 ~ Cpd 180 '

To a solution of Compound 37 (0.21 g, 0.53 mmol) and N,N-diethyl-2- _
hydroxyacetamide (0.15 g, 1.17 mmol) in pyridine (5 mL) was added 1-(mesitylene-2-
sulfonyl)-3-nitro-1,2,4-triazole (MSNT; 0.47 g, 1.59. mmol) and the mixture was stirred at rt.

.10 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 KHSC, (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

15 (ES) m/z 594 (MH*).
‘ ) Q 0

Q
HO. i _OH EizNJH o HLNEE |

P .
~ g HOCHQCOI'.\J(CHECHS)Q‘ ’ 0.3.0
[oae ol o
/=N ) g\/ O
O |S‘—N‘ A o '
Cpd 37 6 N7 TNO Cpd 180 O

Other compounds of the present invention may be prepared by those skifled in the
art by varying the starting materials, reagent(s) and conditions used. Using the procedure

of Example 47, the following dompounds were prepared:
Cpd MS (MH*)
179 510
181 656
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used: conpounds 228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239,
240, 241, 242, 243, 244, 245, 246, 247, 248, 249, 250, 251, 252, 253, 254,
255, 256, 2§b0daB321459, 260, 261., 262, 263, 282, 283, p@fds:dfiiss286, 287,
288, 289, 290, 291, 292, 293, 294, 295 10 296, 297, 298, 299, 324, 325,
326, 327, 328, 329, 330, 331, 332, 333, 334, 335, 336, 337, 338, 339, 348;
349, 350, 351, 352, 353, 354, and 355. EXAMPLE 52 2-(5-C

hl or o- benzo[ b] t hi ophen-3-yl) -N-[2- (Sl@thwLE4®ro phenyl)-vi nyl]- 15

2- (2-ox0-2A5-[ 1, 3, 2]d|ox hosphlnan 2-yT) e d 189 A sol ution of
Conpound la (1.75 g, aRRBBIENIng-2C8t B@Eﬁ ch? %ﬁ&ording to
JACS 1969, 91(24), 6838 6841; 1 36N@wq4@c&émm@p¢ﬁd178toluene (15 nlL) was
refluxed for 24 h. After cooling to rt, the m xture was concentrated under
reduced preéssure 20 and the residue was purified by flash colum

chr omat ogr aphy ( si UsiagtheQoroédure duseiiteaan Esahpleay, Campdunara? (0.10 gg0a? niestpound

S22 2,9 SOl i 2 T o AL gl R GO

procedure of, Emaﬂeﬂ €.01g drBbfipodnP 78BN 2 Willle pER)ermHPLES 3.5 ih;)MS (ES)VB2R0E! ) 2,
TEAHO~~O—|H%03 52a Sr G 52a Cl I \ O1l. n-SuLi S/ S2.OCN/ \ F
la 52b F OC HC))PO FN\\\/ FO | S 25 Cpd 159 134 WD 2005/ 073214
PCT/ 1; 52003/ 0016590ther compounds of the present invention may be prepared by those skilled in the .

" art by varying the starting materials, reagent(s) and conditions used. Usmg the procedure

of Example 48, the following compound was prepared:
Cpd MS (MH*)
173 436

EXAMPLE 49
15 {(5-Chloro-benzo[b]thiophen-3-y|)-[2-(3,4-difluoro-phenyl)-viny!carbamoyl]-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
20  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 compound was prepared:

25
Cpd MS (MH*)} | Diastereomer ratio
183 513 1:1
EXAMPLE 50
{(5-Chloro-benzo[bJthiophen-3-yl}-[2+(3,4-difluoro-phenyl)-vinylcarbamoyl)-methyl}-methyl-
phosphinic acid 2-amino-ethy! ester, Cpd 184
30

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)
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The foll ow ng conmpounds can be nmade by those skilled in the art by using
Exanple 52 and varying the starting materials, reagent(s) and conditions
used: conpo . 265, 266, 267, 268, 269, 270, 271, 74, 275,
276, 277, 2%%%%‘8’?“&60, 281, 340, 341, 342, 343, 344, 5@?5?% 168 547 s
Bi ol ogi cal Experinental Exanples The utility of the conpounds of the present
invention as wvelsed D28 gpaf(ﬁloemend 504, las ovhite poaderp a2t 1 mixtuie Dﬁ/dihsta@joale(ﬂhynase

i nhi bitor use far a o n rine 10 protease
medi at ed di SOPE%? Q1 ﬁéﬁ t%r%ren%{%gls)c)c gggggﬁj?{) iv"—i‘}focedur es descri bed
herein. Exanple 1 AEdzmreofC‘aJtnaiowz@IOa-lgﬂmE?og @mesnmgaﬁy%mgrpﬁﬁé wad %tlrseﬂé@r 30
hydrolysis ra r [ Vwaksh n skln

h® @%chn@md%ﬂdéﬂ%&&ea hTehelr 5"7‘5311 waShiteq bprdid

chymase (Cort strate c- Al a-

(Bachen) i aphaselrPLSUSNO0% MEON 3 @fordlgog grefl/CREEPUN G 3909 whlém@pwer
mcroplate r (A by
fixing the en yrrgsrazgh(I;ZP Wstré%gﬂgﬁ%ﬁ%éﬁ?gﬁvﬂ%r?ﬁ Z?\anm§ ) H%@%
substrate) antMiarying the inhibitor concentration. Changes in absorbance
at 405 nM were nmonitored using the software 20 program Sof t max (Ml ecul ar
Devi ces), upon addition of enzyme, with and w u& ibitor present at

37C for 30 mnutes. Percent jdi&ipidcb@ncngs cal cul ate'fld . Errpaxi ng the
initial reaction slopespdif -(—hehe-a-nﬂpgge—w—bhout i nhi bt of  To=Nhose with

i nhi bitor. |C50 values were M#€term ned using pa Bt fit logistics
model . The term "NT' indicates a conpound th%@gﬁob ed. 25 Table VI
sunmari zes the assay results for chymase inhifbi i on for conpounds of the
present invention: Table VI 1C50 (p.M 1C50 (M C pd % nass N C pd Ch nace
N 10.010t 02 84 _1.750t 0.285 2 20.0”13;1 85 1.8001.200 2 3 0.013 t

0.007 2 86 1.900 t 0.400 2 4 0.016 t 0.005 2287 @O%ﬁ 1¢1 135 WO 2005/ 073214
PCT/ US2005/ 001659 1060 (M 1C50 (M C pd Chymage R Chymase N 5

0.0190. 005 2 88 2.0400.190 3 TFA F N
ey
F 8
Cpd184
10
EXAMPLE 51
2,2-Dimethyl-propionic acid {(5-chloro-benzo[blthiophen-3-yl)-{2-(3,4-difluoro-phenyl)-
vinylcarbamoyl]-methyl}-(2,2-dimethyl-propionyloxymethoxy)-phosphinoyloxymethyl ester,
‘ Cpd 186
15 ' and

2,2-Dimethyl-propionic acid {(5-chloro-benzo[b]thiophen-3-yl)-[2-(3,4-difluoro-phenyl)-
vinylcarbamoyl]-methyl}-hydroxy-phosphinoyloxymethyl ester, Cpd 187

A solution of Compound 2 (0.25 g, 0.56 mmol), triethylamine (0.31 mL, 2.24 mmol),

20  and chloromethylpivaloate (0.32 ml, 2.24 g) in DMF (2 mi) 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/H;0) to yield

0.035 g of Compound 186 as a white powder; HPLC: 4.77 nﬁin; MS (ES) m/z 672 (MH"),

and 0.16 g of Compound 187 which was converted to its tromethamine salt by treatment of
25 amethanol 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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0.0200 2 89 2.1000.200 2 7 0.021 0.004 2 90 2.153 1 FI 0.021 0.010 4 91
3201 0.029 0.009 2 92 2.400 1 0.029 0.010 3 93 2.703 1 0.037 0.010
94 2.755 WolRoh938 0.013 6 95 2.800 1 13 0.040 O. OpPOr/gsRbs/16360 1 14
050 0.010 2 97 2.882 0.899 2 15 0.052 0.015 3 98 2.900 1 16 0.055
005 2 99 2.963 1.180 2 17 0.058 0.012 7 100 3.001 1.431 3 18

0600. 020 3 101 3.115 1 19 0.066 0.010 6 102 3.450 1 3. 080 0.004 2
103 3.627 1 21 0.0800.020 2 104 3.8792.414 3 22 0.090 "0.028 4 105 4.100 1
23 0.100 0.030 3 106 4.300 1 24 0.1000.033 3 107 4.3000.0 2 25
0.1090.030 3 108 4.338 1 26 0.120 0.030 4 109 4.400 1 27 @,@@
110 4.451 1 28 0.160 0.004 2 111 4.617 1 29 10. %660.03\2’2 112
+.1.655 5 30 0.170 0.010 2 113 4.803 1.688 2 3 0

coonno

2 32 0.2100.010 2 115 5.362 § 33.0.210 0.690 2 400 P WO
200/ 073214 PCT/u52005100163@uuP¢5 (9M 1Cao (M Cpd Chymge#tsN C pd Chynase
N 34 0.220 0.01Q 2 11Z 586 74 2icn,350/@. 235 0.045 2 118 5.720 0.013
2 36 0.240 O. 01otE:;ﬂé\§ 00\1 0—256—6-%20 7 120 5860 1. 5 38
0.284 0.108 2 12% 00 1 ° TEA, DMF, 4 %ij& ffge
Cpd 2
Cpd 186

Other cdmpounds 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 the procedure of Example 51, and substituting Compound 17 fdr Compound

2, the following compound was prepared:

Cpd MS (MH?) Diastereomer
ratio
182 556 3:2
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39 0.310 O.
.330 0.020

040 2 122 5.944 1.688 2 40 0.320 0.140 2 123 6.600 1 41
2 124 6.700 1 42 0.340 t 0.130 4 11 125 6.700 1 43 0.350

.070 2 126\\%{3%2“7(]52%44 0.350 t 0.220 2 127 7.000 1.100;, %8862;052%86%; t 0.110

128 7. 300

.430 t 0.150
.480 0.180
5100. 124 3
139 8.800 1
59 0.635 1 14
0.29 2 62 0.
PCT/ US2005% 00
0. 8300. 180 4
148 0.230. 04
0.02 2 68 0.
70 0. 9300. 070

10

15

20

0
0
2
3.734 2 48 0.
0
0
0.

880. 116 2 129 7.400 1 47 0.410 t O. 436
421 0.151 2 131 7.681 1 49 0.430 0.090 2 132 7.900 1 50
4 133h@faiesing Bompeunis carbe mage by thaseGkifled B4h@art bp uging Egargple 52

BidPpelpd Hermpe), Budtiingys Spripgrrgetig Haoduhionions, o,

- Bged). OWoundxidi 22D E12.021838146 215816, 850219 2180220, 224, 2825293, 1

B S80grte£08 4603 80 kA Sobpgats [ 10 L 10 2

1659 TheRowingrompsmds gﬁfj b@ﬂ\@ée emtfrfﬁ@ skijgdinibe amhyrpgeg Rxange

%‘f'%ggw%& b%@x %@%1 g/rgﬁlﬂe %ta%é rﬂatﬂﬂﬁs 4§a0gfen é@%r@ c%ﬂ@@onégg 3

ysesh. @H@OQHQ%&%-’B&%@SQ?% 2%9283.434, 23&9@@6 £371238, 839,249, 23103 2
220 128, $440685 Qe 20477 246. 2865002530055 2b8408d, 086 258, 447, 258, 259,
260, 261, 262; 263, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295,
296, 297, 298, 299, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334, 335, 336, 337,
338, 339, 348, 349, 350, 351, 352, 353, 354, and 355.

. EXAMPLE 52
2-(5-Chloro-benzo[b]thiophen-3-yl)-N-[2-(3,4-difluoro-phenyl)-vinyl]-
2-(2-ox0-2A°-[1,3,2]dioxaphosphinan-2-yl)-acetamide, Cpd 189

A solutioh of Compound 1a (1.75 g, 6.69 mmol) and Compound 52a {prepared |
according to JACS 1969, 91(24), 6838-6841; 1.36 g, 10.04 mmol) in 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 chrorﬁatography (silica; 0-30% "

: acetone/heptane) to afford 1.0 g of Compound 52b as a viscous oil: HPLC:' 3.03 min; MS

25

(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").
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72 1.300 0.610 2 165 0.34 0.04 2 73 1.352 t 0.168 3 166 0.036 0.01 2 74
1.390 0.554 2 157 11.0 1.2 2 75 1.400 0.600 3 158 6.0 1.9 2 76 1.430
0.451 2 169wk RosB3Q 2 77 1.480 0.450 2 160 0.065 0. @2rRis206800keH00

0.430 2 161 0.0035 0 2 79 1.600 1 162 0.0090 0 2 80 1.6500.680 2 163
0.0170 2 81 1.7000.210 6 164 0.100.02 2 82 1.7000.410 2 165 0.0780.03 2

83 1.723 1 166 0. 05eerfoliewing compeinds can bemade by thpss sijlieshigdhe art by using Exnple 042

02 170 0. Ooﬁéan@v%é?ﬁe Qar@ﬂ%n‘?até?ua@lreagerf&?aﬁh Shbiitiond udsd: ?comb%nd% 453180 . 2

L 0 20O a9 DR il L "

ast hma was evghuzgzgcbzus,nsm 3\4glazaj;ag.qiﬂ34mdel of Ascaris suum antigen-induced
asthmatic %esponse I N consci ous sheep (Abraham WM, Pharnacol ogy of

al l ergen-induced early and | ate airway responses and antigen-induced airway
hyperresponsi veness in allergi c SEejal BuernmaaalExgmalesacol ogy, 1989, 2,
33-40)., 10 Experinental Protocol Baseline (BSL) dose response curves to
aerosol carbachol were obtained from historical control responses prior to
antigen chal | enge. Tiastty ofehe/edmmainos ofshepicterd inventpn aseessMrmrm@eéﬁFmbubnwer e

obt ai ned and th wer e then

t est corrpound (gpgﬂ'cwﬁﬂ%’lla&?@ g«%p\é%ﬂor%g%@?ﬁ &‘e‘?%ggﬂgn'f% Q'@%&?éfgﬁé elri]efre
before amdi gemtedsalniealiaied difwdérsdan e vetesvinehactogding toSR preeedureddescriestt and
t he sheep ver ¢ e}nhen chal l enged with Ascaris swum anti gen. Measurenents of

SRS were obtal fied i mmedi ately after challenge hour |y froml 6 h after
chal l enge and on the hal f-hour from Example 1

Enzyme-Calalyzed Hydrolysis Assays
Eniyme—catalyzed hydrolysis rates were measured spectro-photometrically using

15 human skin chymase (Cortex Biochem), a chromogenic substrate (Suc-Ala-Ala-Pro-Phe-
pNa) (Bachem) in aqueous buffer (450 mM Tris, 1800 mM NaCl, pH 8.0), and a microplate
reader (Molecular Devices). 1Cs; experiments were conducted by fixing the enzyme and
substrate cencentrations (10 nM enzyme, 0.7 mM substrate) and varying the inhibitor
concentration. Changes in absorbance at 405 nM were monitored using the software

20  program Softmax {Molecular Devices), upon addition of enzyme, with and without inhibitor
present at 37°C for 30 minutes. Percent inhibition was calculated by comparing the initial
reaction slopes of the samples without inhibitor to those with inhibitor. 1Cs, values were
determined using a four parameter {it logistics mode!l. The term "NT” indicates a compound
that was not tested. | | , |

25 Table VI summarizes the assay results for chymase inhibition for compounds of the
present invention:

Table VI

Cpd Chymase N | Cpd Chymase N

1 [0.010+0 2 84 |1.750=+0.285 2

2 10.011+0 2 | 85 [1.800£1.200 | 2
3 [0.013:0007 | 2 | 86 {1.900+0.400 2
4 001620005 | 2 | 87 2.036 1
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6'/z-8 h after chall enge.
chal l enge followed 20 by a 24 h post-challenge with carbachol

/d7¥ilfty Compound 17 was adm ni stered as p@r,gyomhgsgt 4.5
based on a 45 Kg sheep)

ai rway hype{vrogﬁﬁ

ny/ dose (ca ng/ Kg/

dose,

Measurenents of SRS were obtained 24 h after
to nmeasure

tw ce-a-day (BID) for

t hree consecutive days foll owed-by—adese ay—4—0-5S—H—p+or to antigen
chal | enge. Ascaris suum antli gq c( ﬁl Ie1ge ;H/as g vef@;so wt he zerd tine point.
25 Conpound 17 was admi rdp%l ei’s‘s" n Prl [S@bdl i Whythaskd UG dose,
tw ce-a-day (BID) for (tHre coNsectt e dgysS, ot T owed—by ja dose on day 4,
2 hprior to antigen c¢hal ! |eng® +@eomr|s2squggamn.04enodbal llerge|was gi ven at
the zero tine point. Fifgure 1 shows that afit er aerosol admjinistgation the
early airway response (062 [£.028fx@r antigen 88al3-F09.208s |uhanged and
that the late airway re¢sponse. (6- ter en chal|l enge) was
conpl etely bl ocked (n = g sk DL%%SQE%, Ec§8 ?é]i.?gws trat %{.::e del ayed
ai rway hyperreactivity |mgasuggsh 2b.o4¢ b Qost g1am ggen challlengejas neasured
usi ng carbachol chall enge S—arso conpl etglry bl ocked by onpound foll ow ng
aerosol adm nistration. Bi gur.e23B+6/009s |t Bat] 82t e2.4@1 al adnijniktnation the
early airway response (0-2 |h after 35jantijgen challenge) was umchanged and
that the late airway reshHhns®0¢%+8.0804,1 ¢ 88i A3 chall ey NaLS
conpletely bl ocked (n = S 9 ) 39 073214 |PCT/ US2005/ 001659
Figure 4 shows that th @IZ@@% a.b?HB ||%ptl ?é\ga??%ty llba~u9-cru, at 24 h post
antigen chal l enge as m§a1s;_ur e@!owio@ma bgcholesc@abbenge was af s¢ conpletely
bl ocked by conpound.folTowng oral admnigtrat|{on. 5 Exanple 3
Phar macoki netic Assay flot3 Eva04t D8800f Or gl 9BbsR 8Qﬁ| on_Potlent i al
Procedural Overvi ew Mlle, Spr e at{s,..,W 0-3 , were
fasted overnight then cnygd 8 BB@WB Avgw 97 o ,W\,. ég 5%1 kg with a
conpound. Conpounds vvere-@orm%ﬂg@mn 30 12@fo wg@(pxy bet a- cyclio dextran.
Bl ood sanples (0.5 nl) [wergcolected {nto|tithrum neparinijzed jubes at
0.5,1.0 and 2.0 h post| t®se).0%%+ 01006t al 2sijn@9 PRIBEI uAd80Bllod sanpl es were
centrifuged at 2000 rpmfor; -3 mn for celll repoval, a[i)rcximately 200 L of
pl asma supernatant was [t hén 903801 2ed 71 M&M ! frcden then placed
on dry ice and deli vered@oﬁg&%@%ﬁbyi gg_l 1r¢‘|b>311510 for 15 anal ysi s.
Pl asma sanpl es were prepared—astotrows— Two numdred microffiters of
acetonitrile containingid \.osgeomab st andargp v@ssmidded to 100Q|4L of plasma
to precipitate proteing. Sanples werejcentjri fuged at 5000|g fof 5 mn and
supernatant renoved for' 8halE88&+BP04 | 2 | 103 [3.627 1

21 | 0.080 +0.020 2 1104 |3.879+2.414 3

22 .1 0.090 +£0.028 4 | 105 [4.100 1

23 1 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 10.1200.030 | 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 10.166 +£0.012 2 | 112 [4.735 £1.655 5

30 10.170+0.010 2 113 | 4,803 + 1.688 2

31 0.190 1 | 114 14.899 + 1.339 2

32 10.210+0.010 2 | 115 |5.362 1

33 [0.210£0690 | 2 | 116 |5.400 1
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LCG-Ms. Two hundred mcroliters of water was added to adjust sanpl e sol vent
strength 20 and prevent peak splitting. Calibration standards were prepared

by addi ng aRRy fii:31%

vol umes of stock sol ution direct!yci/oiRodloagya and

treated identically to collected plasma sanples. Calibration standards were
prepared in the rangg—of-O0—1-+to6—-10-Mfor —qu nt.tm;u.. &-M5 anal ysi s was
performed usi ng VRM I\/UItlpI@ tijon nitqgr ection| of
characteristic ions f eac candj d anddh E | | sfyandard. 25 PK
Data (N = 2) Cpd CMie '|vyE\,pu wuu% %d h U,‘?ZTI 7801 0.02 183 0.1
0.01 174 0.560.36 1B4340.[0.22008%.010/5 02 20.183 | 56242 10740. P32 176 0.3 t 0.04
186 20.1 3.5 177 27)1 187 21. 4 T 1 8 431 0.28 188/ 0.1}10.05 179
<0.10.0 189 21.12.3 | 1380 [Q@3% + @O4p 192 2] 3180 520 :1B13AN 2@05) 073214
PCT/ US2005/ 001659 ( d, Ch d ! @h 0[2, 0[ 05 181 (Cmaw
at 30 191 19 (N = 1) daﬁ /%4255 2V '\ﬂ‘ t5%|6forega% \gspeci fi cation
teaches the principl psgof otdaemwnh 4 nY b lemeow 1.b60 ekampl ps provi ded f or
t he purpose of illustratijom, 1Tt Wit be ynderjstood that {he practice of the
i nvention enconpasses 38 | OfB4t:he 108 ujal 2 varti2at b9, adapt at ifons and/ or
modi fications as cone _5{wi thin the lscop¢ of the foléo ng,clains and their
equi val ents. 141 WHAT 39S |G1HONERD40s: | 12 A 128nSci9hd b¥8%armla (1) Fornmula N)
xrpuzR R 40 032020140 | 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 {7.400 1

47 |0.410+0.100 | 2 | 130 {7.436+3.734 | 2

48 | 0421+01451 | 2 | 131 |7.681 1

49 | 0.430+0.090 2 132 17.900 1

50 |0.430x+0.150 4 133 |8.083 +3.1563 4

51 [ 0.460 = 0.060 2 134 {8.110 +4.753 2

52 |0.480+ 0,180 2 135 18.300 -1

53 [0.490  0.160 2 136 |18.630+0.810 2

54 10.510+0.124 3 137 | 8.665 1

55 [0.520+0.510 2 138 |8.700 1

56 10.606 +0.130 2 139 18.800 1

57 (0.609 1 140 19.200 £ 0.730 6

58 ‘ 0.630 + 0.130 4 141 [9.500 1

59 10.635 1 142 |9.538 +4.204 2

60 |0.663 1 143 19.800 1

61 10.710 1 144 {1.26 + 0.29 2

62 10.820 + 0.500 3 145 [0.035 + 0.02 2
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6al kyl ) (cycl oal kyl ), -NHCy, -N(Cl6al kyl)Cy, aryl, heteroaryl, hydroxy,
hal ogen, -C(=0) NR23R24, -0OC(=C)NR25R26, -C(=0) Cl. 4al koxy, and - C(=0) Cy;
wher ei n sai %ﬂf’éﬁ R R19, R20, R21, R22, R23, R24, R25,-B{&u84&1650
substituents 1 ndependently sel ected fromthe group consisting of %ydr ogen,
Cl.6 alkyl, and aryl, wherein CL.6 alkyl is optionally substituted wth
hydr oxy, aryl, -C(=0) Cl.4al koxy, NH2. NH(CLl.6al kyl), or-N(Cl_ 6)dial kyl;

and R17 and R18, R19 and R20, R21 and S‘f_&i%@%%and R24, and R25 and R26 are
optionally taken together with the ato ch they are attached to form
aring of five to seven nemngasthnyticiEsfeatsirea Eherp/Mogal obpethomal | y substituted
with a substituent selected fromthe group consisting of Cl_5al kyl,

Cl. 6al kyl C(=0) C1. 6al kyl , -Cl.6al kylC(-OCl_ 6al koxy, Cl.6alkylC(-Oaryl,
-C(- O (Cl.8) al kyl , Thexticyay ot Ceapunsk 7 for thetreaymany pf astietp wag evalgated in a
heteroaryl, angARHLGHAEYG ,%(éciafiy‘%/ﬁfn?grﬂig%?—%oﬁﬁ qasttﬁ’fﬁéﬁd { Epd?%eﬁ{'é/onﬁcio%sn%wef%

aryl -contai ni ng substituent o ionally substituted wt
t hr ee subst i t (&vakam, dpenrsmarsiogyeof abieraen-ndeeac aadly §Pe late albmay repangesand

Cl. 6al kyl., :Clgﬁfgqebﬁﬁﬁcg%w mﬂleﬂﬁ)b_leFrB%ansibéHe%%sle!@@{cdér%&; Pbih%nafh\ﬂ'#%ﬂrﬁéd&wg)é’

and -N(C1.6) rein heterocyclyl is optionally Substituté
with aryl, oA88%.@ 8hf@e hal ogen atoms, or one to three oxo-substituents;
and hetefgcyclyl is optionally spiro-fused to said Cy; and wherein the

Cl. . 6al kenyl .and C1_5al kynyl substituents of R3 are optionally substituted
with aryl or Foper)ai® rdteco/wherein said R27 and R28 are independently

hydr ogen; Cl. 6al kyBasyihé ?@J) |dﬁs§k3§iéﬂsbl¢b%sm ddrodty 84@%dhol @B obtained from

-0 C1. 4al koxy, NH2, NH( Cl.6al kyl ~-N(CL1, 6)di kyl ; | : R27and
Th3 KB are ofElosRRkcPy T ST s s Rhoho aEe  TeHenas Basehns \RheR R weshC g o

ﬁttached Ito f?nsfar@iar(’srra% weke 6%&(@9@ Qn@’@n@%ﬁ?m@@m tisen gwar aesplstactﬁheaafoyht_,(mg) ofd
eteroary a cycl oa substituents o are optionally,.supstitute
nith oat ts § Hese CatBoi i asAr haibd B i At ps ol ostbl aPERIRe R BRR! o 1o r14
i sI Ln?eﬁendenhilw_iﬁzgehmdﬂmgga, Pé‘zlitkcﬁnfag m;dla\lsucr:@ﬁ%rﬂ@bml kywI er@@gfaiiﬁeld?nwthe sﬁhbg;la were

6a thio, - - o= . I r et erqaryl ,

aryl gxy, het 8§p§ll\le8§9&wﬁ%%8%%ﬁsu“vgipig®n? %%SH%W%% %%ms Lg\f%r/e 851@"%? t he

f oregoi ng Cl. Gaerthédihtelyarfte Ghaben deohgurlydrotrai - ihrajtes chzdiendeuant an tbé hatk-Hourdrom
optionally substj t 1 r T I : ted
PPom - Noral & i tndibuBs, b IBeiB PO, BeRBtilch 24 F b3 childips AGLEF
wher ei n R29 ahyla 2RB(mskchalergsemtiesarachbiio megeure abivap hyeknghctily.i onal |y

substituted with h Ol = . . gal
or - N(CL. 6) di al kyl ;égﬁ%ﬁ'ﬂﬁ ﬁ%%sfqﬂﬂggtﬁ?d%@éggwyaiw%/ ddst et é_a}‘ tifkgriose,
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. ' |

25 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

30  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 also completely blocked by
compound following aerosol administration. ‘

Figure 3 shows that after oral administration the early airway response (0-2 h after

35  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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optionally taken together with the atons to which they are attached to form
aring of five to seven nenbers; nisOorl; WsQorS, X is hydrogen or

Cl. 3al kyl ; endent |y sel ected from SCBH and P( ol S
selected fro d?ﬁkeﬁlg’?lgup consi sting of hydrogen; Cl_6al ky? %?I ona‘ﬁ’sﬁ
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heterocycl yl, ofpef 4864 via Hﬁﬁal anHbQﬂa@lamBﬁ%H sarrrpl\é%%r@bé’dtﬁ’fhbéd at 2000 rom for

Cl. 6al kyl - car bonyl oxy, Cl_sal kyl carbonylthio, - C1. 6al koxycar bony

(CL. 5) al kyl ant-8811 ¥ Belhgriovali Q@iomaﬂewoamﬂ-r%eaﬁmﬁypernaféﬂféNanh@mV@@¥%@|dogen
atons, and hygy OX¥an aﬂldfr&éﬁrih lb@ed%&ﬁlc@é'nd d§We¢eOQ$_SFB@AM3hlchISLaBQtIh@'F@lf' ly

substltut ed wth one to four additional hal ogen atoms such at one
t hree hal b@en%ﬂ'!ﬁ‘ﬁs are optionally chlorine and one to seven.of the hal ogen

atoms are optional pishh4@inpBE weldiGearBd hERIIBRS. ETRRRYMJréNMicsIiers SLaRdriteNt S
of R6 are optionally substituted wth a substituent independently selected

fromthe groufPBYAED dtHiMhigtesnal sipndargdyyagpddep 1R HkgH plasma. ig AreeipfJie proteins.
C1_6al kyl t hi 0ogample? weré\&#n@kug“ehadt lsnd)o ) 1dNG@in an@k%éﬁhé’idhb rel%Véd fohﬁaws% yl,

aryl oxy, heteroar on n seven to |fteen
menber ed nonok§yfF-cTY hﬁ!ﬂﬂr %%‘@F‘?“EergPh‘ﬁat%)%@%ﬁ‘ﬁd@@ﬁ%%@% SPF‘BW. sopvea! Sjrepetp
consi sti ngo ar yhd praedre bear diitting e CarbratithegarRiatdvasy QiebEredey é@ﬁlﬂ@%pbmﬁﬁe

volumes of stock solution directly into plasma and treated identically to collected plasma
samples. 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.

25
PK Data (N = 2)
cod | Ol [ gpg | Cudli)
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+023
176 0.3+ 0.04 186 20.1+ 3.5
177 | 20+1.1 187 21.4 + 11
178 4.1£028 188 0.1+ 0.05
179 <0.1%00 189 21.1+23
180 <0.1£0.0 190 23+ 0.55 -
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cycloalkyl; R4 is one to three substituents selected fromthe group
consisting of: H, Cl-6alkyl, Cl1 6al kenyl, Cl_6al koxy, Cleal kylt hi o,

aryl (Cl1. 6) allydpos/@iyls( C2_  s)al kenyl, hal ogen, - (=0 Cy, pcfissiehdR3ds32,

aryl, -CO2H, oxo, and cyano; wherein Cl.6al kyl, C1.6al kenyl and Cl. 6al koxy
are optionally substituted wth - 3R34, aryl, heteroaryl| cl oal kyl, one
to three hal ogen atons, [or r oxy ;Crar(dMar y! agngy het er Gax (M)arle each
optionally substituted w th subst i®@@mt__| ndependent | y@2hectljed fromt he
group consisting of Cl.6al kyl, Cl| o@alfexy| C2_6 al kenyl, Cl_dal kylthi o,
-NH2, -NH(CL.6)al kyl, -N(ClL.@ndi al éd L heger oar yilg (Nex y) axy,

het er oaryl oxy, one to three hal oggn é’;ﬁm’s nydr oxy, jand nitro;] wherein said
R31, R32, R33, and R34 are bLéabLI troen aaependentty—setectedy 145 fromthe
group consi sting of hydroqen Cl. E>a11k§/P=395§nj aryl . wherein alkyl is -
optionally substituted with hydroxy, aryl, -C(=0) Cl.4al koxy, NH2, NH(C1.

6al kyl), or -N(Cl. . 1 ; t

optionally taken t@%rg%t ekfg 9%0'@93@3%{%&7%65?)&%?@%lﬁ%fmaer&eeéa%ﬁf‘a%nﬁgn tw(')thf orm
a ring of fuv@xamdeswededrf@rrumerpsrpoamd ilplsmatitvadtawiﬂ beahdiGyStaQﬂ:ibptth@blaCtmldf the

t hereof. 2. TE ﬁﬂﬁ%g ound
of claiml whgrﬁ’ SI n P@q?ér% %ep%ﬁdégﬂﬁhsm% P %d?ﬁaﬁaﬁghﬂ%ﬂgad&gg%r{s&f‘ass%? ﬁg of
aryl, het ebPoamjthin thengtope afAbe fd'%é@icmlmseind(thIeﬂUWal@fijl onal |y substl tuted with
R2 and R3. 4. The conpound of claim1l wherein O is a bicyclic ring system
of the formula: R2 a' wherein the a' portion of said a'a2 is optionally
substituted with R2; and the a2 portion is optionally substituted with R3.
5. The compound of claim4 wherein a2 is aromatic. 6. The conpound of claim
1 wherein O is selected fromgroup consisting of naphthyl, benzothiazolyl,
benzot hi ophenyl, quinolinyl, isoquinolinyl, dihydronaphthyl, indanyl,
tetralinyl, and benzodi oxolyl when n is equal to zero; and Ais selected
from phenyl, pyridin-2-yl, and pyridin-3-yl when n is equal to one.
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146 7. The conpound of claim1l wherein O is selected from naphthyl and

benzot hi azolyl when n is equal to zero; and A is selected from phenyl,

pyridin-2-yl, and la\éri din-3-yl when n is equal to one. 8. The conpound of

cl ai m 1 WHAT 48 ¢LRIMES 18he to three substituents independently selected from

the gro paﬁaﬁd ' al kyl, met hoxy, C2.6al koxy, -NH2, -NH(CL.

5al kyl )ul ( OZ‘{“?JPEFE@T&&@% , heteroaryl, hal ogen, hydr XY, and nitro;

wherein Cl.6al kyl and C2.6al koxy are optironal L,y substituted with a

substituent selected fromthe group consIL stiyig of -NR'R12, aryl,

heteroaryl, one to three hal ogen oy y~z9r+ The conpound of claim]

wherein R2 is a substituent indepestently selected from the group

consi st i\@% of C1.4al kyl, nethoxy, C2_4al koxy, hydroxy, hal ogen, and - NH2.

10. The r[r?JBund of claim1l wherein R2 is Cl_4al kyl', hal ogen, or-N-12. 11.

The comRingkledted Framthd gvdigy @irkisBdg bshyaitégdroandCelkgybst i t uent s

i ndependently selected fromthe group consisting of Cl.6al kyl, C2_5al kenyl,

Cl_b5al koxy, -OCH2(C2_ 6)al kenyl, NH2, - NI_-@_GaI kyl), -N(C1.6)dial kyl,

-NHC(==O Cy,. -N(C1_ 6alkyl)C(--OCy, -C(= 1. 4al koxy, -C(=0O NR17 R18,

-C(=O NHcycl oal kyl , - C(=0 N(Cl_sal kyl )c%/cl oal kyl , -C(=0 NHCy,

- C( =- 0) N( C1_sdd sgjeqtey fromdpe gyauyp, cansistingof agwh ORE0cariaPengefused ) hydr oxy,

nitro, cyano, n ; i ” jonal |y
héﬁ%‘g@?{ Elycf[?cfﬁfb@f%he\‘\"?ﬁg% dhdgc!rf@’nécj eRgfee)ﬁ gilr;sk;fﬁ%y v eaﬁd%eﬁtd)

substituted wt to €€ substi tuent _ dent ected fromthe
group consi st iuaed oyclowiyl Ra ringvMis/entiearkysubstintegiwith Bagrg Ry cycl oal kyl ,

- NHCy, -dd( | kvl , | r - - = O) ) R24,

oo Nt skt nqegEhGE i stiec B qpubkon sl P4 ¢

opéI [ O\T\,ﬁl ly su@sdajlkyht@adakhama, t})ﬁg&lﬁynall nmmmmﬁdmxarQJQaMdhigceQ?W?RZ&

and, erein ar a c yk, Aare t ed with one to
three substitu 's_r}glﬁl@/éﬁiaag@ nTNékgfié@(%g%?rhgﬁr%&z.alrﬁi(%y' The conpound of
clai m | wher ehetef@anjlexyo haloyen tHydaeysas bitrb uferthsrniard eREin detivhally cxel ect ed from
t he group consjsti.ng,of Cl.6al kyl, Cl_6al ko - NR19R20, .- NHC( =0Q) Cy, 147
L& 70 N R8RSR R 58T Ry e 2 B85 BBV oY 54l BN T ogen.
andb ar ylt; m@jr?ﬂ;}iﬂinglskltbétittaﬂd oaR{fl@@pti_aheumiust @mwdlmgsalhabstttwmd on a termnnal
carbon atom w one,to thr orine atons, - - ,

or T N1 ol ky PHRSPrRY SHIEPER Fom i gio Ao R ba kb sl relgi
substituted walkény® @famkpithisdepandeniic spligtt-eNC{H@akiAldry, 13. The conpound
of claim1 wherein R3 is one to two substituents independently selected

fromtrifl uor RFIBTORMI ardexv dekeTRyr Iy RHedany hydiexy.ianGtB'wi t h one to three
fluorine atongid wWNdZsin ahNiek FOdegomy d\abRYIEH -Coealkoxy containing

substituents of R? are optionally substituted with a substituent independenty

selected from the group consisting of —NR''R'2, aryl, heteroaryl, one to three
halogens and hydroxy; wherein R'" and R'? are independently hydrogen; Ci.
alkyl optionally substituted with hydroxy, aryl, —C(=0)C,_jalkoxy, or —
NR'R'; or aryi:
R'™and R are substituents independently selected from the group
consisting of hydrogen, Cysalkyl, and aryl, and said R"®and R are
optionally 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

Ciealkyl, C;galkenyl, Cogalkynyl, Cqgalkoxy, Cqealkylthio, —OCF3;, —
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14. The conmpound of claim1l wherein R3 is NHC(-O Cy, and Cy is piperadinyl;
wherein said piperadinyl is substituted with a substituent selected fromthe
group consisting of Cl.4 al kyI Cl. 4al kyl C(=0) C1. 4al kyl

- Cl. 4al kyl C(=Q-~C1 A eyl I
-Q(= O)a( C)ll %ﬁ%&%& aé@f&% PZ gé ?%IRW awh 2 ké/r oaﬁﬂ(ﬂ):e)lr)\(gy
het er ocycl yI —h(E5 g8l ky & (50) @.Vl,d—'(l'ﬂl@ %B»ﬂNl—QoHG e=|®)6ﬁ 4allkm<yc— 4al kyl C(=O) aryl ,
-C(=0 aryl s 1 nal | _ t hree
substituents efm@@iﬁ r?tr (—g)h%f;&ﬁ %ll?y m t Ebgﬁ@%ﬁx%ﬂﬂcé"’@?lkﬁg of Cl. 4al kyl,
wher o1 1 het o1 ey ey s pt ) GrAL Y SHSEL LUl et Wi h ALyl 6ne Lot hr oo,
hal ogen at oms88§ bﬁﬁ% géioo séjé’)‘s@&aﬂén't_&_b%het%rﬂonm’ USRSl ai m 1 wherein
R3 is trifl uoma@émy&wrowamtr@ dy¥Ro, fdrwoﬁétél%aa}l q@eroasﬁm@r Qnd mg/tda@xy,
trifluoromethoxy NH2: furthermore, when A is na IS, equal to

zero, R3is (wh?rpmwﬁﬁh%ﬂr%@ﬂ'@g G 636'8/ Bbﬁw Jlkexviran ”'HQEU%tLt‘t‘PJF?JBnyI]

am no} napht habﬂ’i‘"*a?eﬁébtlori'éﬁy s-lmﬁlt@t@m%e% tr%@'sUbs]tlth?% Pn'd@ pefidentiy- 3al kyl .
17. The compound of claim 1l wherein X is é%f? : e co ound of claim

1 wherein Y i$elegted fromsRe graup. conkisting qozmé)r eirN@R5 is

sel ected from on | optionally
substituted vﬁaqiﬂﬁ@[ngRK@( Cﬂﬁal ka81 sal&?l&@é%%ﬁme% r% é%
Cl. 6al kyl car bhﬂiygemy—C(%iOM ye@(b(eaQoN IR*° CEChHaON1.abolprayidt-+i o, (C1_

6) al kyl am nocegb@' di (Cl. 5) al kyl am nocar bonyl, one to three hal ogens, or
hydr oxy; and pt| onal | y substituted with Cl 6al kyl , CL1. 6al koxy,

Cl 5al kyl thio, C2weendikeayR' -R'ANHR'®, RIHRTIRE) RFYRY RAN(RELa) di al kyl , aryl,

oo e o LSO Ry BRI e U SR R B her w1 e

atoms to which thaydra @wﬁtww@nagrilowmrém&&awmeu;ﬁudnalmmmtddc ring;
and provided that R5 ?s ot her than Cl-3al kyl substituted with d| (Cl.

5) al kyl am nocar oM KA@M raTHg Y61 m RlkYgNiz i (CusrlVipREnyNCm is 1, Re

Is O4 and Z-R4 ')%'aﬁ(nyHn@rFOJQﬁdWRm RO 3R aing ¥ AP gid fed JhA® RS 1's
ot her than C1- 3al 6substltuted w t h Cl. 6al kyl car bonyl't hi o 'when ri ng

systemA is 3,4- d?ﬂ‘ﬁ RSrase swtienally takengtogatherrwiths thera omg,ﬁ@wwch;thﬂgare
5-chl or o- benzot hi QRMd%Y&rm gﬂn%!;hﬁ%ecte@é%meﬂib ?:éal m1 wherein R5 is

selected fromthe group consisti hydr ogen 1- 3al kyl optionally
substi t iyd avbleﬁmoc:a.cl»@apkqnaﬂmsbbstwtedyv:thelsubsﬁtalsktnq}em@datmmltb&y

T iyt oGPl O ek DL pRc ey oo
al ternati vel ysalktx@nC, da6dysC( GlOMIkeX}(—G%Cag)aikRG—aI (eQ) mggyalkmcge{—her with the
2nd pr ovi ded CiEd e Seand T8 PeikRen S Pevad WreRreneRe
di (C1- 6) al ky!| partio® 6Ramodryl-covtaifihg Gabkitlsrobonyd bftiomally sutgtituted with
one to three substituents independently selected from the group consisting of
C.ealkyl, Cysalkoxy, Cygalkylthio, halogen, hydroxy, NH;, NH(C4salkyl), and
—N(C.s)dialkyl; and wherein heterocyclyl is optionally substituted with aryl,
one to three halogen atoms, or one to three oxo substituents; and
heterocyclyl is optionally spiro-fused to said Cy;
and wherein the Cyalkenyl and C,.salkynyl substituents of R* are optionally
substituted with aryl or —C(=0)NR*'R**; wherein said R*' and R*® are
independently hydrogen; Cq¢alkyl optionally substituted with hydroxy, aryl, —
C(—0)Cq.qalkoxy, NH;, NH(Cq.galkyl), or —N(Cq.5)dialkyl; or aryl; and R¥ and
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system A is other than 3, 4-difluoro-phenyl when n is 1 and Z-R45-chl oro-
benzot hi ophen-3-yl. 21. The conmpound of claim1 wherein R5 is hydrogen or
Cl. 3al kyl optionally substituted wi th Cl.6al kyl carbonyl oxy,

Cl. 6al koxycarkaéar;elaptuymal@h@&érk;dgeafebwrtyItrﬁehaatoms tb@mutﬂw)tabkyreamttamoeandoonyl or
di (Cl- 6al kyI m nocarb and alternatively, when R6 is Cl_eal koxy, R5 and
R6 are taken ?r(%@tnﬁgro Wﬁﬁ?%@”ﬂ%?o which they are attached to forma

6- menmber ed nafReyi6 lheanyi, rfh@ter@é}@l BROY|dleslkyl BabstRPerits opRhee dpfiamallgl- 3al Ky
substituted with di(Cl. 6 Iam nocar bonﬁl when ri g‘ecystem é“’ S

3, 4-di f | uor o- Sﬁﬁéﬁyt’le with ”s?t?t iREissPeiLents indgpendently s d from

5- chl or 0- benzgHhiAMIER-iRtoHend ded ik®xy, @ 8kehf1a0, CL. 3al kyl
substituted with ICl 6|al—I kyelsﬂggr boﬁyrﬁgj%g mhégrlé]raj{l nCJRSsa He % S )h -

di f | uor o- phersglkyltio,i-s Nil>, ROH(E giatky!, ani(CG2sRualkg, asyghmf@fﬂeﬁw&xm ophen- 3-yl .
149 22. Th f R6 Sy e 26
consi st i ngeoﬁggeng? heﬁcgg?égnh%dr\ﬁﬁf O%Hr& is selected fromthe group

3al kenyl, heteroaryl, aryl, and
hydr oxyantaey emmofethkwrﬁgahﬁ@walkﬂﬂu Cedald‘@nyboahamlmg)whshmems ofiisisi tut ed on a

Ler m na o GRRPR A ARLA B @SRRI LRI BSNARNLY YoimabShRE I rom the

group RS
Cl- 6al kaé%ﬁ%cmw lostyroafyl.. cﬁaaltloylhrreamlamgyehtalmms, cﬁhyﬁ@b(komyerannb'ﬂzﬁyhd)xy (CL_

6) al kyl agd Docar bon m noc rbon roxy. and wherein
et er say MaHeRRerty &vibet e Yol TheT R SO e AU VOl ™

rs]ul(:j)sti t@%ﬁtt)clmmialﬁdﬂpmﬁegt-ﬂ %1 @ﬂ{yﬁCbred-l\f(CPgmblk@I 9r apm ahdrFBTSM R?“avé aryl, .
ydr oxy al kox nd . oun aim. erein is

sel ect eflP tfqnéﬁ}( taken é?%ﬂ'ﬁ?ré’ﬁ%l‘gg Or%'s@f‘”@ht éla%ﬁtta%fdéaﬁq{gk?fm%\é\{]eroaryl ,

aryl, anpg faygdexyiendegé.ein al kyl and is optionally substituted on a

term nal carbon atomwith a substituent selected from Cl. 3al koxy, aryl, or

hydr oxy; and al koxy is optionally substituted on a termnal carbon with a
substi t yeng of pdependent |y sel ected fromthe group consisting of

Cl. 6al kyl car bonyl oxy, and di (C, _6)al kyl ani nocar bonyl ; and wherein
heteroaryl and aryl are optionally substituted with one to three

substi tv@gé }?dependently sel ected fromthe group consisting of aryl,
hydr oxy, C1 8a koxy, and hal ogen. 24. The conmpound of claim 1l wherein R6 is
selected fromthe group consisting of nethyl, ethyl, nethoxypropyl,

phenet hyl. hoxol -5-yl -propyl, hydroxy, and C1.3al koxy optionally
substi t%J(t e Pd?m%‘?ﬁ’%‘l%é"%l car bonyl oxy, and di (C1l_ 6)al kyl am nocar bonyl . 25.

The conpound of claim1 wherein Z is a bicyclic aryl or bicyclic heteroaryl.
aroup  LonERabT s by Se RuEH oM BErH GRS napt hl enyl, - qui nol 1yl -
i soqui nol i nyl and benzothlazolone
R’is selected from the group consisting of hydrogen: Cy.salkyl optionally substituted

with NH;, —NH(C1.5)alkyl, —N(C,¢)dialkyl, 1,3-dioxolan-2-yl, Cy.

galkylcarbonyloxy, C4.galkoxycarbonyloxy, Cq.salkylcarbonylthio, (Cs.

s)alkylaminocarbonyl, di(C1.¢)alkylaminocarbony!, one to three halogens, or

hydroxy; and aryl optionally substituted with C4.salkyl, Cqsalkoxy, Ci.salkylthio,

Casalkenyl, —NH;, —NH(C.s)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 Cy.salkyl

substituted with di(C4.g)alkylamino-carbonyl when ring system A is 3,4-
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27. The conmpound of claim1l wherein Z is indolyl, benzothiophenyl, or
napht hal enyl . 150 28. The conpound of claim 1l wherein R4 is one to three
substituents selected from the group consisting of Cl.6al kyl, Cl.6al kenyl,

Cl. 6al koxy, afifidofdCBh&)yal rkisnty R ishaHpgehZ-R* iCo-chio@)-BynzotBosNMRSL aR82 , aryl,
- CO2H, oxo, and ¢ o:. wherein the alkyl | k are optionall

substi tuted V\PrtOH'dégEhL%gy?ﬁ B@ﬁf ”‘f"‘ﬂgzé}5%'%&93%“@@I%&%@%W%ﬁ&%émﬁr gup

consi sting ofwheNRFZRIAtenany$ 3,40dIfudro-phBhgen kel ReNCHL carel, Z-®d Hrydr oxy;
wherein the aryl is optionally substitututed with a substituent

i ndependent | fhﬁjé‘P‘QEP hioph&iiwthe group consisting of hydrogen, CL.6al kyl,
Cl. 6al kR, sefioidd frd1a RIS RYASIONG of @,lelkﬂi, cq_%lko’e’& cIhkepgnpound of claim1l

wherein R4 is one to two substituents selected fromthe quoup consi sting of
f1uorine,. chih6tara@y! BROMNFNYdrRthyhereihengdlives: eilkpre@pd Caapleny!
C(-O(2-(4-p i 10l 1~ Formula (la) O
[ORS P~ Re@i@ﬁbt‘é@iﬁm?E%tﬂg&%%bﬁé’é?uéﬁthﬁntﬁgieﬁ% grcﬁ (?Lmq%élgqogbl ndependent | y

sel ect ed fromonpieting ofuprsatkoxy, strylngetefocyelyll hethraed odiy |—Nbita:-delkvo  f used

e A B R gt e Lo s

substituents in cte group’ consi'sting of
met hoxy, C2. galkkopcarbddidxy NB(.E!kgimiyd-LarbohlyClit@) kil iaminocamphyl, het er oaryl ,
hal ogen, hydrox

V., .and nitro; whereiin Cl.6al kyl ands.C2: 6al koxy. e
optional |y s&SStti’FﬁF%Ba(}?ﬁFﬂ aéor%@ggihtygrgﬁy, @g?/\%r& ne% : rdﬁ?tkﬁeségglp consi sting
of -NRL11R12 galayiy$ poplieiaty eabstiuted nithiopetib fre abiditioge halaged iy sdgh ; wherein
Cl. 4al kyl an - 6 .al kox ubstituents of e optionally substituted
Wi n a Suber HERTGHE B HHER SARERT PiPrSere Dan A DO HE AR ©SRLTER! ng of
NR11R12, arylthe hgbgé@g{oyﬂs, areptibealf/Miuend1al ogens and hydroxy; wherein R11
and R12 are substituents independent|y selected fromthe group consisting

of hydr ogenwh&fginghg heiaroaryiancaaryl substfyeif o B Arecaptioapiby substibdsd t uent of R
or R12 is 0pu‘vitwa%hbytité;émwetpeh@aw_trgstemctédmﬁ ke igrBlp e8h&shRbffg,om the group
conststing Ofaikwdcr . g?ﬁbxyar l alkenyl, C ) gllkvlthio —NHgz, —NH(C1.g)alkyl, —N(C1.
6 1 w1-6 y W2-6 y W1-6 ' 2 1-6 ' 1
e)dialkyl, aryl, heteroaryl, aryloxy, heteroaryloxy, halogen, hydroxy, and nitro;
Z is a seven to fiffteen membered monocyclic or polycyclic ring system selected from
the group consisting aryl, heteroaryl, benzo fused heterocyclyl, or benzo fused
cycloalkyl;
R*is one to three substituents selected from the group consisting of:
H, Cisalkyl, Cisalkenyl, Cysalkoxy, Cqgalkylthio, aryl(C4)alkyl, aryl(C..
e)alkenyl, halogen, —C(=0)Cy, —C(=O)NR*'R* aryl, —CO,H, oxo, and
cyano; wherein Cqsalkyl, Cqgalkenyl and C4galkoxy are optionally substituted
with —NR*R* aryl, heteroaryl, cycloalkyl, one to three halogen atoms, or
hydroxy; and aryl and heteroaryl are each optionally substituted with a
substituent independently selected from the group consisting of Cgalkyi, C..
galkoxy, Co.s alkenyl, Cipalkylthio, —NHz, —NH(C1g)alkyl, —N(C+.¢)dialkyl,
aryl, heteroaryl, aryloxy, heteroaryloxy, one to three halogen atoms, hydroxy,
and nitro;

wherein said R*', R*?, R*®, and R* are substituents independently selected
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4al koxy, and -NR15R16; wherein said R15 and R75 are substituents

i ndependently selected fromthe group consisting of hydrogen, Cl.salkyl,
and aryl, and said Rl5and Rl6are optionally taken together with the atons
t o whi ch theyfraan meagrbmb@d;lsltmgfocbhmragemicn,ga(xfyl fand aryl owseregnalgibers; R3 is

one to three su bst i S, i,n endent|y se df p consisting
of Cl_6al kyIOp “Iéaﬂuggtﬁgﬂed @%&r%x X" ‘oéﬁi%)%z 4%‘;‘81%&?&@ %K#rz

- NH( C1. sal kylghikyl), d}mm sﬁll@lk%yénd RNM%:FGF Qhd RN@\ﬂhmﬂ“ lspdl O EERENCY

- C(=0) Cl1. 4al koxy - R17 @) NHcycI oal

- (=0 N( ClL. 6&?@?&%%&%%9 atorﬂt»t(t‘:%‘:ﬁ}1 *r\%dc@ feem igyingcsf five o =0) oy,

- OC( =0) NR19R3Q sevditheg@Bys: hydr oxy, nltro cyano aryl, and aryl oxy; wherein
al kyl and al koxy are optionally substituted with one to three substituents
i ndepend¥tinpreaceidically adgcepiabtenzrligtieripoleonsi sting of - NR27R22, - NHcycl eal kyl ,
-N(C1l_ sal kyl)cycloal kyl, -NHCy, -N(C1l.6alkyl)Cy, aryl, heteroaryl,
hal ogen, - C(=0 NR23R24, - OC( O)NR25R26 -C(=0 (C1,)al koxy and - C(=0) Cy;
wher ei n 2lTkerpmpiosnapt tlaimal Mpesib &t isthydeseon a term nal carbon with aryl and
- C(=O NR27R23; and, wherein aryl and cycloal kyl are optionally substituted
with one to three substituents i ndependently selected fromR14; Cy is a
het er ocy&ITye coptpoandbf glaigubsthistaited wi th a substituent selected fromthe
group consisting of Cl1L 6 al kyl, C1.6al kyl C(=0O) CL. 6al kyl, -C1l.6al kyl C(=0) C1.
6al koxy, Cl1.6al kyl C(=O aryl, - O (ClL. 6)al kyl, -C(=O (C1_6)al koxy, -

C(=0 ar yI -SQaryl, aryl, het aryl, and heterocyclyl; wherein aryl and

the aryl portion of t he Cl 6al kyl C(=0) a SQRaryl are
opti onal'f VP%BB%‘{%”E i selgcirioy ke %BUFE ﬁ?@tégtﬁ?% J‘@?‘ﬁ gfyh(f"@aé’i‘?aéﬁt ly sel ected
from t heugdOnReRpISbhtRBal sipktiRAddkylth REAngRF koXy, hal ogen, hydroxy, NH2,
NH( C1_6al kyl ), or-N(Cl.s)dial kyl: and wherein heterocyclyl is optionally

substituted with aryl one to three hal ogen atons, or one to three oxo

substi t uentg; Co%guna\/e]eélghm helegsiQcycl yl is opti onal | y spiro-fused to said
Cy; RS is selected fromthe group consisting of hydrogen; Cl.3al kyl

optionally substituted with N -NH(C1_6) al kyl , -N(C1. 6) di al kyl ,

Cl. sal kyl carbonyl oxy, Cl. 6al car bonyl oxy, C1_6al kyl car bonyl t hi o,

(C1_6) al kyl am nocar bonyl, di (Cl1_ 6)al kyl am nocarbonyl, one to three

hal ogenss adicyeljalrinkgystemaf theybriowai onal |y substituted with Cl_6al kyl,

Cl_sal koxy, C1_6al kylthio, C2.6 enyl, -NH2, 152 NH(C1.6)al kyl,

-N(C, _6)dial kyl, aryl, het é}f'cra‘r aryl oxy, het eroaryl oxy, hal ogen,

hydr oxy, or nitro alternatively, when R6 C,_fial koxy are Cl.8al koxy, R5 and

R are t a1%(eer<£,]|ntﬂ9eqg{ EHion'! ortsalé he 2%t§pq%nalﬁl subsFtutetdhv?iYh ﬁﬁ;ean%ttkg%hggrtiér%) form
is optionally substituted with R®.

5. The compound of claim 4 wherein a’is aromatic.

6. The compound of claim 1 wherein

®

is selected from group consisting of naphthyl, benzothiazolyl, benzothiophenyl,
quinolinyl, isoquinolinyl, dihydronaphthyl, indanyl, tetralinyl, and benzodioxolyl when n
is equal to zero; and A is selected from phenyi, pyridin-2-yl, and pyridin-3-yl when n is

equal to one.
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a 5-8 nenbered nonocyclic ring; and provided that R5 is other than Cl. 3al kyl
substituted with di (Cl.6)al kyl am no-carbonyl when ring systemA is
3,4-difluoro- phenyl, nis 1, R6is OH and Z-R4 is

5- chl or o7 bErzatiicopbene3iny M ;wrangnpr.ovi ded that R5 is other than Cl. 3al kyl
substituted wth Cl6al kyl carbonylthio when ring systemA is

3,4-di fluoro-phenyl, nis 1, R6 CH3, and Z-R4 is 5-chloro

benzot hi ophen-3-yl; R6 is seI ec ed fromthe group consisting of Cl.6al kyl,
C1- 3al koxy, heteroaryl oxy; wherein al kyl and C, _8al koxy are
opt i onal '€ §Bt8§tfrpf'h'?%‘2ﬂ‘”i‘}’ﬁ aad PGP%ﬁtWQFO'V'd’H?e@dh'SaﬁqHﬂ 1QiZEHP: é‘”gitﬁt i tuent

sel ect edsddcpin @m%ﬁéﬂfﬁxﬁyndﬁ{ Z'Jy} aRd p?ﬂﬂﬁ%wh@ﬂq\ is @4 li8rt¥ oh§. optional |y

substituted on a term nal carbon w a substituent independently selected
fromthe group consisting of Cl.6alkyl carbonyl oxy, and

a1 (CL. 6) @ikl AM-BARREPARN 1 whBfEi R[S tQ%rﬁegag%{hﬁﬁnéeg ndiinfly OPLi onal 1y

substi t ut ed vm one ree substl tuents | ected fromthe
group co&fmoead g dfe gnoyp cohsistimgxaf, C1Galkgamiethoxy, Guudlikeay.ogdiftz, ZNECa bi cyclic

aryl or h ar el ed from
the. gr o Bl e A EH aidh e hond) BHPob R LR Bl Akl WGl S5reR6

aryl (C2 V\a;]iﬁdaﬂizlgatkyky ar’reaipblgaalllydswl(stiki@e@wltha ﬁﬂb&ﬂ)twlﬁf{@étedanom the gﬁﬁlm-|d ﬁxo and
cyano; ere an 0X are ,optiona supst tute with a
Sbeti  dene it sene A e Ber bt o Bt 5 R s HORE G o1 " NraSraa,
aryl, one to three hal ogen atons, and hydroxy, wher ei n° the aryl is

opt i onal substitu d wth a s stit ent enden sel ct ed fromthe
group coéﬁslrl hecPRgoYnd A {5@8@%%6@1’1 gﬁk%/? eg ‘I”E deq 39¥e|e°tﬁg "86%en,

hydr oxy, the§ebupi dohSistint 6T I_AIKRintbtid3d, CRIAIRG Snydrare), Raidgen candiubsiH,t uent s

i ndependently selected fromthe group consisting of hydrogen, Ci 6 alkyl,
and aryl, wherein alkyl is optionally substituted with hydroxy, aryl,

-Q(= C))Cl104¢h!§‘é6bﬁpoWGfWWhe% K?”s)GMQlk%I'\IﬁQQg&) ofLakky! . and R31wi th RS2,
and R33wi th R34are optionally taken together wth the atoms to which they

are attached to forma ring of five to seven nmenbers; and pharmaceutically
200t b€ 1Rk AR e 1AReRh RTNSHEIBALOLL) R lgbortlRie! 1 opﬁe'n; ,
qui nol i rgplectadsfaqmthmriony|con@|smd¢fé31aplhvlh9b salkanyhfikalkexy r-a@CHy(ICzand
benz ol gl SIS SRR A il eyl s, ol from pheny
salkyl)C(=0 )Cy —C(_O)C1 salkoxy, —C(=0)NR""R'®, —C(=0)NHcycloalkyl, —
C(=0O)N(Cssatkyl)cycloalkyl, —C(=0)NHCy, —C(=0)N(C+salkyl)Cy, —C(=0)Cy, —
OC(=0)NR'"R?, halogen, hydroxy, nitro, cyano, aryl, and aryloxy; wherein alkyl and
alkoxy are optionally substituted with one to three substituents independently
selected from the group consisting of —NR?'R%, —NHcycloalkyl, —N(C;.
galkyl)cycloalkyl, —NHCy, —N(C.salkyl)Cy, aryl, heteroaryl, halogen, —
C(=0)NRPR?, —OC(=0)NR?®R?, —C(=0)(C1.4)alkoxy, and —C(=0)Cy; wherein
~ alkenyl is optionally substituted on a terminal carbon with aryl and —C(=)NR¥'R%:
and, wherein aryl and cycloalkyl are optionally substituted with one to three

substituents independently selected from R™.

12. The compound of claim 1 wherein R*is one to three substituents independently

selected from the group consisting of Cy.galkyl, Cqsalkoxy, —NR'®R? —NHC(=0)Cy;,
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32. The conpound of claim 30 wherein O is selected from phenyl,
pyridin-2-yl, or pyridin-3-yl when n is equal to one. 33. The conpound of
claim32 wherein R2 is a substituent independently selected fromthe group

consi stin 7 4al Ky ho -43] h oxy...hal ogen, and - NH2.
P DI T e il el ot T e o M Rl T

i ndependaeﬁtxlvlyeremeillqrtbed afkmynatel'@t@hamypsmmsftaicbmg t@ﬁwir@licﬁﬁbloh)dtOmCl_Gal koxy,
- NR79R20, R1B, N a _

_ o =0) N(H§ %&%%%%}8?%%‘9[‘? ' iz 'b‘@enNHggido') F@ﬁg %Q% LRSI ™MNd al koxy
are opt 'M%hb%y@@ﬂﬁflldr@bﬁﬁbr@my@uﬁsitwtbcﬂlﬁﬂlth%%grb@;ﬁhrﬂb@@hdewtlyEe@ﬁl%dt0 three
fluorine atons - NHCy, or-N(CL. 4al kyl and wherein aryl and

cycl oal KM Bre optionally substituted with a group i ndependently sel ected
from R14. 35. The conpound of claim 34 wherein RS is hydrogen or Cl.3alkyl
optionally substituted with Cl1.fi a% kyl car bonyl ox%/ Cl. 6al koxycar bonyl oxy,
Cl. 6al kylBc Ardeorypeunchof clgimll ehemirkifT iaona de ydoustituests independently

di (Cl. 6)s%|e‘&’éd6\=FHnﬁ'?rﬁl%f&ﬁﬁeBr%w ?W tlﬁ:’é@?{)g&\"idlly%%ltmfﬁ&%ﬁ%ne% three g2l koxy, RS

and R6 are taken toge are attached to form
a 6- nentfiepenk atomcydﬂH£+NH@(=@)ﬁy;;mrbaliogem that R5 is other than C1. 3al kyl
substituted with di (Cl.6)al kyl am no-carbonyl when ring systemA is
3,4-difluoro- phenyl, nis 1, R6is OH and Z-R4 is

5- chl or a4b&he ebmpoyritesf- cIBalmIIwaertélrleb\simmK—t-@my aR8 dySis ptgeeadityhan Cl. 3al kyl

3asdl 1 UGTY agmRerannyys SbsRa with sthslusntqtlsd o he Sroup
5-chl or@ohﬁ@tzr@dmcggfaw 3)1¥blkyl¢540§32§| 4aﬂzb|e—0@1rm@<vrm—qi)cp,!awdxy3@ wherein. R6 is

sel ected fromt e group consisting o met h eth t hoxypr apyl ,
Bhenet ny Py BEROBTH. STRSHGH AR - CGp9) G Matheb iy a1 SRR opt i onal | y

substi ttﬂrﬁdhéfteﬁoarﬁlan@a{éféfrbew\nqw&remyaryam th (aglpéanahléy g No- carbonyl . 37.
The conpound | ai m 36 wherein i s 1 ndependen sel ected fromthe group
consi st i+AYIE(= @)ﬂﬂ)ﬂl yiG =&aﬁrz/b@mﬁ Uﬁ@@ﬂ' is eRilonahas Ws uutechmtfm@me tythree
i soqui nQ} wherein R4
309U "l e A0 BEARH BRI 1A oD EaraTRE RS Sl | iy
Cl_5al kylajogen, ieeadrdoeymiNHo, @.HWt(a@QQ’B)@l-kH@J sdiatil; (ﬁ@él‘whﬂﬂd hetett@ca@)ytss wher ei n
aryl is I ent sele hal ogen or
C1. 4al kog’%ha@g% %t'tétggﬁ'%%’ g?éNLq tﬂre% %85’%%. ﬁ B e&xtorslq"r?%{'g stP'em of the
f or mul a:

15. The compound of claim 1 wherein R?is trifluoromethyl, one to two fluorine atoms,

chloro, methoxy, trifluoromethoxy, or NH;; furthermore, when A is naphthyl and n is

equal to zero, Ris (4-{[1-(naphthalen-2-yl-carbonyl)-piperadin-4-yl-carbonyl]-

amino}naphthalen-2-yl.

16. The compound of claim 1 wherein X is Cy.alkyl.

17. The compound of claim 1 wherein X is hydrogen.

18. The compound of claim 1 wherein Y is P(=0)OR°R®.

19. The compound of claim 1 wherein R®is selected from the group consisting of

148



Rao n as Ra wherein the a' portion of said a'a2 is optionally substituted
with R2; and the a2 portion 1is optionally substituted with R3 and n is 0.
40. The conpound of claim 39 wherein a2 portion is aronmatic and na-a a :'

ib s sel ﬁ(ht/@r@gérﬁ :.,gwmpnl@pals/: ﬁldsﬁ@ltdﬁfWIﬂ”laNHE hyNH(ﬁe@zmwhi-ﬁz(ﬁx?gjdthkyg |

enzot hi op ui nalinyl, isoqyinolin ronapht hyl , indanyl,
tetral i rﬁziﬁgéﬂéarh%ﬁ’@ X@ﬁ'%‘?xycaﬁ’fﬂﬁ?’% c@%ﬂ?ﬁ{bo%\g Z&*n 40 wherein R2 is a
substit Idnﬂﬁl&&?%i@md z. el Féfnﬁﬁ'o k5 Toh@t@ff@é'@hﬁl@ &hss ok Rgdreky; CL. 4al kyl
met hoxytéj:é c} §ﬁk@ hal o Cean csHg]nd - NH2. 155§42 Thgd co¥rpound of

claim 4fnsmé>3 QPFPFR}éY ﬁﬁb%'r OX%/ yith @1@@'k»§ui§sﬁ'h%n@seaulwa@ﬁeﬁa@ﬁkwl el ect ed

f h
fromt WI—%—"&S’NWU kg; e %gchatik &% ﬁéHﬂgl‘d(ﬁﬁg;g@y&Q hSERERIGkyY Y

-C(=O N @Jogga,lhwdrcwwn Rtad; I@ﬂerna’ﬂael@sg\e n Bnl@ Crapldxy. Wendif ase takenand al koxy

are opt| one to three
fluori né ert?u‘fﬁﬁ%lotn‘r%\\%&rﬂEh ﬂjeg/% %@%hfeﬁﬁ ?Og@ e \?\Wg%%ldn aryl and
cycl oal Inyjnoaycélcolpgl mtaﬂnrbyldedulﬁmtﬂsmmdervvlharfnCa.agkympbstrhutepe\nmm(@y sel ected
fromRL

rein R5 o or_ Cl. 3al kyl
opt 1 onaP AR B FETERHE RS el (R APRLR T B R R sony vy
(cj:;.( aczil lémltf’af Bcnm}drblbegzothllbﬁﬂerﬁB ya:dnxdlpamlqimti&ébﬂilﬁlqtharthan C. gikyl B e and
| a m no o) , alternative n ) . bal KOXY, an
R6 ars. CHRBILIEG GO ers KIIEHOERAL 1 BREY 109 AP A Roy™ANLOErREENEA o 7 or m a
6- menberied® RUNQL WAl ZRTis BEhId6 BéheRBiobRed-3h is other than Cl. 3al kyl
substituted with di (Cl.6)al kyl am nocar bonyl when ring systemA is

3,4-difluoro-phenyl, nis 1, R6is OH and Z-R4 is

5-chl OVQUbﬁﬁEé’érhb&Pllaed? cf‘élMH w@é}gmﬁﬁﬁqé"sgggteﬁ ha fRe dr§up Qérjf}.%rtlnb %@” Cl. 3al kyl
substituted with Cl.6al kyl carbonyl thi o when ring éﬁtemAls , 4-

di f | uor GY@Rea C1-aalkylsoptiongly §ubstijged \@ﬂﬁC@aMlqagb@y Yo o- benzot h| ophen-3-yl .

44, Th | l o
consi st f nSS%?%gn?hf Al gh@?aﬁi‘f@ﬁy( ﬁw’(t)d; )586 351§Y|§Fh L H&'r gRethe group
benzol 1 sB8]kilamindcasbgriyh pnepy threépaiogsrs, Oahyﬁro@ﬂl a WWWf@leEiI\Cﬂhxalwnen

substit vm Vi i car bonyl . 45.
The conplﬁgﬁsn ;@XFP’%E?&V\?}%%?%%& t%‘%@s{eﬁvﬁ eBgnéo %P%/ﬂhliéﬁeﬁe{peéggf romthe group
consi st iattactefd tb fiatol 3 B;7 ienbetdt mphesyylic rima pht! pad\véaed thatjwheroRF isyd -,
I soqui no Ikyq%hbstfmgd wbtﬁrc‘aZthterh(!'I|%1%5§Py?éminocarbonyl or Cq.salkylcarbonylthio, ring

system A is other than 3,4-difiucro-phenyl when nis 1 and Z-R*5-chloro-

benzothiophen-3-yl.

21. The compound of claim 1 wherein R®is hydrogen or C4.3alkyl optionally
substituted with Csalkylcarbonyloxy, Ci.salkoxycarbonyloxy, Cy.salkylcarbonylthio,
(C1.6)alkylaminocarbonyl, or di(C.salkylaminocarbonyl; and alternatively, when R%is
Cigalkoxy, R®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 Cy.aalkyl
substituted with di(C+.6)alkylaminocarbonyl when ring system A is 3,4-difluoro-phenyl,
nis 1, R%is OH, and Z-R*is 5-chloro-benzothiophen-3-yI; and provided that R®is
other than C.;alkyl substituted with C4_galkylcarbonylthio when ring system A is 3, 4-
difluoro-phenyl, nis 1, R%is CHs, and Z-R*is 5-chloro-benzothiophen-3-yl.
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46. The conpound of claim45 wherein R4 is one to three substituents
selected from the group consisting of Cl.6al kyl, Cl.6al kenyl,
aryl (C2_6) al kenyl, hal ogen, and - C(=0) Cy; wherein aryl is optionally

Subot ¢ ekl B e RE U LR LR Bl fdldory. 47 The
dependenglky!, §emmxgd05 galrenyheegraauyg, ayhsing hydgxpfwHeeinERiRg éﬂ&)@Barm W Z- R4
10" 5. Qg peR e Ss i H gl TR S b pip § stbsfiLapeian phenyl 1 O
5-Cl - N rirmdmyhdemly@lelfe%t@d frordtifid gup-cphsistdg dfIC,Gllkaxy0 abA Gheté#oasﬂ hyl -i ndo][ - 3-yl
5201 N HEGPEA e RrboBY By ARy G BRRAING. § eplsopagrbonyioy. € 1 7 1 O
5-0-N rgﬁnkwdmme@mbo@ Ydi(C 4{dkytdrmapdrbehye nnd- hyldrcﬂyi Shdwharii hel en- 1-yl

yl car bonyl) ‘)eraln4 | carbonyl] amino }nap hth al en-2 -y |
naphchalr@FﬁrQar)Y ang | yeEr O@Wtﬁéﬁitﬂt‘ﬁﬂdb‘}‘i‘é?ﬁ‘eé%}hreeﬁ&B’f’fttH%t%n 2-yl HOH O 0

5- F- ben | doI 3-vyl
7 o SASSBRY Sheteg SSAMERO Alpld B0 Akl Y ahe) 2y

5- Br - N- f@499¢n- i ndol - 3 yI Phenyl H CH3 1 0 5-d -benzot hi ophen- 3 yl
3-fluoro-phenyl HCH3 1 0 5-C -benzot hi ophen-3-yl 3,4-triftuoro-phenyl H
CH3 1 0 5-d -benzot hi ophen-3-yl 3, 4-difl uoro-phenyl HCH3 1 0

5- O - berXdof he op‘hguursiqﬂclalmh‘ewperem Ris Be@cmddion #ezarohp oprhmtmz -of IC+.

5. - berinEeeRr g oasn oo R BHhSR VER il SRR PIE S ophen-3-y1
napht halsabstﬁuwb ol 3drr@in@l ¢drbed b witld alsuBstitlient sajaloteaiat@n C23atkody, OH 0 0
>-Br- enzqt ;}%roxy analalkoxy is optionally substituted on a terminal carbon with a
substituent independently selected from the group consisting of C4.galkylcarbonyloxy,
and di(C.g)alkylaminocarbenyl; and wherein heteroaryl and aryl are optionally
substituted with one to three substituents independently selected from the group

consisting of aryl, hydroxy, C4.salkoxy, and halogen.

24. 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
Ci.;alkoxy optionally substituted with C.¢alkylcarbonyloxy, and di(C;.
g)alkylaminocarbonyl.

25. The compound of claim 1 wherein Z is a bicyclic aryl or bicyclic heteroaryl.

26. The compound of claim 1 wherein Z is independently selected from the group
consisting of indolyl, benzothiophenyl, naphthatenyl, quinolinyl, isoquinolinyl and

benzothiazolone.

27. The compound of claim 1 wherein Z is indolyl, benzothiophenyl, or naphthalenyi.
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4-1iuoro-phenyl HCH3 . 1 0 5-0 -benzot hi ophen-3-yl pyridin-3-yl HOH 1 0
5-d - benzot hi ophen-3-yl naphthalen-2-yl H OH 0 O benzot hi ophen- 3-yl
napht hal en-2-yl H OH 0 0 N-(3- phenyl allyl)-indol -3-yl naphthalen-2-yi H
CH2CH3 028 Tme(nontp@umdbhclem’mewvr&nylhR & dnediofthreersabptiteanyts skleCtd2i@dan 1 0

5-C - ben thIO hen X t hi o hen3 I
oot hal O ST IR obCladiftimagheath, & roalkeah il TS s e o
2- (4- pheQl=Q)QeT=D) R3Wﬁfﬁrﬁal—€ﬁ®%ﬂo&o]'br@'tﬁn6 wherein the alkyl and

yl car bon Lg benzo&ﬁ?la@g 8 l)é naght hal en-2 1 a naphthal en-1-y

3- et hox%’ X Yewp F2BERVEH HER-BsyRstitugntdpgerendsp S%f-%tﬁdfow thﬁ CHS 00 2-
(4-(4- m@rﬁu@é?ﬁﬁi@ﬁ%@f—mmwﬁ'a’ﬁyl%r}@ ©3h1ReMAl dgen RESH O L AHIR/REKy 3- V|

napht hal en- 2 henet ha/ Cl - benzot hi ophen- 3-yl henyl H H10
napht hal ‘éhefletrythe anyl freeioRglypstiiututedwith ag ubstitpenidrdanehne

napht hal ggtg.@o ch y bl - 5-
yl)- propﬁhﬂ%r]]éé rﬁb(ﬁgoén- ?f%gr"?’{e naphstedhr%}/f)tdﬂl %Rgﬁj&f eHnaz'é)g[éh %)(ﬂb)‘?\}(
en-lyl) aptepgl 157 P,2 a' as " Wz-a naphtl,nleu-2-yl HCH3 0 0
2- (4-] 3enzyl oxycar bonyl ) - pi perazin- I-ylearhonyl)) henzot hi ophen- 3-yl
4- et hyl - phenyl HOH | 0 5-0d -benzot hi cphen-2-yl nxplitlial 1u-2-yl H

3- (4hydr 2k yrhe dnipoGhid beciziod f wbmrmn%myd)ne tphwn;shbstltmrﬂqa;élected from the
niabffg hNa:B@r\éﬂé lcgnsos(;;ﬂng ofrﬁuonne crcw?(_ninne rom nQ:-t P’naekheyrll plhenyl(Cz 6) :mgény?)and pethyl)
C(—0)(2-(4-phenyl-piperidin-1-carbonyl)).

30. A compound of Fermula (1a)

whereinnis 0 or 1;

®

is independently selected from the group consisting of aryl, heteroaryl, and benzo
_fused heterocyclyl, optionally substituted with R* and R>;

R?is one to three éubstituents independently selected from the group consisting of
C14alkyl, methoxy, Co.saltkoxy, NHz, NH(Cq.salkyl), —N(C1.¢)dialkyl, aryl,
heteroaryi, halogen, hydroxy, and nitro; wherein C4.alkyl and Casalkoxy are
optionally substituted with a substituent selected from the group consisting of
—NR"'R', aryl, heteroaryl, one to three halogens and hydroxyt;
wherein Cy.salkyl and Co.¢ alkoxy substituents of R? are optionally substituted
with a substituent independently selected from the group consisting of —
NR''R™, aryl, heteroaryl, oné to three halogens and hydroxy; wherein R'' and
R are substituents independently selected from the group consisting of

hydrogen, Cy.s alkyl, and aryl;
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napht hal en-2-yl H OH 0 S 5-0 -benzot hi ophen-3-yl  3-[(I-phenvl)-cycl ohex-I -
HOHOO napht hal en-1-yl euyl -N-nmet hyl am ntat hcnyl|-nnp hrhalen- 2 vyl
nephrhal en-2-yl H CH3 0 0 2-((4-F-phenyl)-piperidin-I-

yl car bonyl ) - \bhmemmmab@hsﬁ;shtuena@‘m%aw RifiLeptlonklly Suhstiensd Witd O

S-d-b th 4- di t

5.0 - bensot ¢ HEBDHERL PRAEd REios Al SoPs iy vADaHay P o-Br=OC
5-d - benzot hAau@Iagmn’ﬂ-_)dNR1ﬁR|‘lﬁyl napht halen-2-yl HOH U O

6- Cl - N-net hyl -i ndolaﬁ§I napht hal e

5- O - benzot hVBYBER® a”ﬁr%nﬂe)s%s%ﬂé '@de[p&n%%@yﬁ%%%%gw ey oHo 0

napbt hal en- | déb 9&@”&94 | Hihdiogkh CaL ey | ahl SraphntbadieR'2and R™ are
benvt hi ophen pc g ’9 84 (t;%tm)thl op benwo napht hal en-2-yl HOH 0 O

5- car boxy- N- %wﬂa%qakgytage&w Héhithe gtogns tPi \ﬂdwfoth@/ AEpAtachrd e forg a

napht hal en- 2rI d f"fﬁvg'fbge@n EhpBksmet hyl -i ndol -3yl bemm[ b] t hi opheu-6-yl H CH
0D naph%hal ? TG Chl'em 2- oxo-2,3- H OH 0 D napbt hal en- 1yl

di hydr oR @mutm‘tfuaqgubstlttyﬂn)ts ipidpeenaginty Belyqstmﬂ tff@ﬁyuh]agrmmmeﬁtlegofz yl
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napht hal en- 2EEONHBY, O-O(:l:(D)MQCq &isihCy, —C(=0)Cy, —OC(=0O)NR"*R*,
halogen, hydroxy, nitro, cyano, aryl, and aryloxy; wherein alkyl and alkoxy are
optionally substituted with one to three substituents independently selected
from the group consisting of —NR?'R%, —NHcycloalkyl, —N(C1.
galkyl)cycloalkyl, —NHCy, —N(Csalkyl)Cy, aryl, heteroaryl, halogen, —
C(=0)NR®R*, —OC(=0)NR®R%*, —C(=0)(C1)alkoxy, and —C(=0)Cy;
wherein alkenyl is optionally substituted on a terminal carbon with aryl and —
C(=0)NR?R?; and, wherein aryl and cycioalky! are optionally substituted with
one to three substituents independently selected from R™;
Cy is a heterocyclyl optionally substituted with a substituent selected from the
group consisting of Cysalkyl, C4.salkylC(=0)C1.salkyl, —CsalkylC(=0)C;.
galkoxy, C+alkylC{=0)aryl, —C(=0)(Cy.g)alkyl, —C(=0)(C1.5)alkoxy, —
C(=0)aryl, -SOqaryl, aryl, heteroaryl, and heterocyclyl, wherein aryl and the
aryl portion of the CsalkylC(=0)aryl, —C(=0)aryl and —SOsaryl are
optionally substituted with one to three substituents independently selected
from the group consisting of C,.salkyl, Csalkoxy, halogen, hydroxy, NH,,
NH(C1galkyl), or —N(C4.¢)dialkyl; 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;

R®is selected from the group consisting of hydrogen; C4.salkyl optionally substituted

with NHz, —NH(C,)alkyl, —N(C1.¢)dialkyl, C,salkylcarbonyloxy, C,.
salkoxycarbonyloxy, C4.galkylcarbonylthio, (Cq.¢)alkylaminocarbonyl, di(C4.
s)alkylaminocarbonyl, one to three halogens, or hydroxy; and aryi optionally

substituted with Csalkyl, Cigalkoxy, Cqsalkylthio, C,¢ alkenyl, —NHz, —
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hydroxy; whereln alkyl and C4_salkoxy are optionally substituted on a terminal
carbon atom with a substituent selected from Ci.salkoxy, aryl, or hydroxy; and
alkoxy is optionally substituted on a terminal carbon with a substituent
independently selected from the group consisting of Cqgalkylcarbonyloxy, and
di(Csg)alkylaminccarbonyl; and wherein heteroary! and aryl are optionally
substituted with one to three substituents independently selected from the

group consisting of aryl, hydroxy, C+salkoxy, and halogen;

Z is a bicyclic aryl or bicyclic heteroaryl;

R*is one to three substituents selected from the group consisting of H, Cj.
salkyl, C1.gsalkenyl, Cigalkoxy, aryl(Cag)alkenyl, halogen, —C(=0)Cy, —
C(=O)NR*'R¥, aryl, —CO,H, oxo, and cyano; wherein the alkyl and alkoxy
are optionally substituted with a substituent independently selected from the
group consisting of —NR*™R* aryl, one to three halogen atoms, and hydroxy:
wherein the aryl is optionally substitututed with a substituent independently
selected from the group consisting of hydrogen, C4.salkyl, Cqsalkoxy, aryl,
halogen, hydroxy, and nitro;

wherein said R*', R*, R*, and R* are substituents independently selected
from the group consisting of hydrogen, C1salkyl, and aryl, wherein alkyl is
optionally substituted with hydroxy, aryl, —C(=0)C.salkoxy, NHz, NH(C.
salkyl), or —N{(C1.g) dialkyl; and R¥' with R* and R* with R* are opticnally
taken together with the atoms to which they are attached to form a ring of five

to seven members;

and pharmaceutically acceptable salts thereof.
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32. The compound of claim 30 wherein

®

is selected from phenyl, pyridin-2-yl, or pyridin-3-yl when n is equal to one.

33. The compound of claim 32 wherein R*is a substituent independently selected
from the group consisting of Cq.4alkyl, methoxy, Co.4alkoxy, hydroxy, halogen, and —
NH,.

34. The compound of claim 33 wherein R®is one to three substituents independently
selected from the group consisting of Cq.salkyl, C1.salkoxy, —NR™R* —NHC(=0)Cy,
—C(=0)NR"R™, —C(=0)NHcycloalkyl, —C(=0)N(C,.salkyl)cycloalkyl, halogen, and
aryl; wherein alkyl and alkoxy are optionally substituted on a terminal carben atom
with one to three fluorine atoms, —NH,, —NHCy, or —N(C4.alkyl)Cy; and wherein
aryl and cycloalkyl are opticnally substituted with a group independently selected

from R™.

35. The compound of claim 34 wherein R®is hydrogen or C.salkyl optionally
substituted with C.salkylcarbonyloxy, Ci.salkoxycarbonyloxy, C+galkylcarbonyithio,
{C16) alkylaminocarbonyl, or di{(C.¢)alkylaminocarbony!; and alternatively, when R%is
Ci.galkoxy, R°and R®are taken together with the atoms to which they are attached to
form a 8-membered monocyclic ring; and provided that R®is other than Ciaalkyl
substituted with di(C.s)alkylamino-carbonyl when ring system A 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 C1.¢alkylcarbonylthio when ring system A is
3,4-difluoro-phenyl, nis 1, R8is CHs, and Z-R*is 5-chloro-benzothiophen-3-yl.
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38. The compound of claim 37 wherein R*is one to three substituents selected from

the group consisting of Cq.galkyl, Cisalkenyl, aryl(C,.¢)alkenyl, hal'ogen, and —

C(=0)Cy, wherein aryl is optionally substituted with a substituent selected from

halogen or Cq_4alkoxy.

39. The compound of claim 30 wherein

®

is a ring system of the formula:
~NX

wherein the a' portion of said a'a?is optionally substituted with R? and the a®portion

is optionally substituted with R*and n is 0.

40. The compound of claim 39 wherein a® portion is aromatic and
RZ-—"':-: o!
.

is selected from group consisting of naphthyl, benzothiazolyl, benzothiophenyi,

quinoliny!, isoquinolinyl, dihydronaphthyl, indanyl, tetralinyl and benzodioxoly!.

41. The compound of claim 40 wherein R?is a substituent independently selected
from the group consisting of Cq.salkyl, methoxy, C,.4alkoxy, hydroxy, halogen, and —
NHa.
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3- am noaryaphd bydl @ty agef opti oBklDs Wostitupdtt Wigh 8 -gleupl mda;e(r(dsnﬂwshlmiy@ent yl ami no) -
HOHO naFth hal en-1-yl  nmethyl ynapht hal w 2.yl 1-(nethoxycadwny! HOH 0 O

napht ha JOEA yl  met haxy) - napht hal w- 2-yl benzo[ 1, 31di oxolyl HOH 0 0
naphhha] inn-1-yl isoquinolin-3-yl HOHO O naphthalin-I-yl 3-phwaxy-phenyl

o P TR i £ SRR ARl o, U7 17,
OH 0 Quisimktedatth B8 zhlkMbarbbh@kP CRYAIRe:AERBBhHBRY, €4 salkylcarbonylthio,
(Ci.6) alkylaminocarbonyl, or di(C4salkylaminocarbonyl; and alternatively, when R%is
Ci.galkoxy, R®and R® are taken together with the atoms to which they are attached to
form a 6-membered monocyclic ring; provided that R*is other than Cy_salkyl
substituted with di{C4g)alkylaminocarbonyl when ring system A 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 C4.jalkyl substituted with C,galkylcarbonylthio when ring system A is 3,4-
difluoro-phenyi, nis 1, R%is CHs, and Z-R*is 5-chloro-benzothiophen-3-yl.

44 The compound of claim 43 wherein R®is selected from the group consisting of
methyl, ethyl, methoxypropyl, phenethyl, benzo[1,3]dioxol-5-yl-propyl, hydroxy, and
Ci.;aikoxy optionally substituted with C4salkylcarbonyloxy, and di{C1.¢)alkylamino-

carbonyl.

45. The compound of claim 44 wherein Z is independently selected from the group
consisting of indolyl, benzothiophenyl, naphthalenyl, quinolinyl, isoquinolinyl, and

benzothiazolone.

46. The compound of claim 45 wherein R*is one to three substituents selected from
the group consisting of Cq.galkyl, Ci.salkenyl, aryl(C2.s)alkeny!, halogen, and —
C(=0)Cy; wherein aryl is optionally substituted with a substituent selected from
halogen or C_salkoxy.

47. The compound of claim 30 wherein R', ring A, R?R? R® R® Z, and R*are
dependently selected from the group consisting of
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henzothiophen-2-yl H OH 0 O napbthalen-1-yl
naphthalen-2-yl 3¢ oH ¢ O S-cyano-N-methyl- mdol-!-yl
4-hydroxy-phemy| H OH 1 O 5-Cl-benzothiophen-3-yi
{6-Br)-naphthalan-2-yl H OH 0 O 5-Cl-benzothiophen-3-yl
naphthalen-2-yl H OH 0 O Indol3-yl _
2-Amino- H OH 0 O 5-Cl-benzothiophen-3-y!
henzathiazol-6-yi .
3-(Cycichexylamino) H OH 0 O naphthalen-1-yl
methyl-naphthalen-2-yl
naphthajen-2-yl B OH 0 O 5-Ph-benzothiophen-3-yl
3-(N-benzyl- H OH 0 O nephthalen-1-yl
aminocarbonyloxy '
maothyl)
naphthalen-2-yl )
3~(pyridin-4-yl-pyrrolidin-1- H OH ¢ O naphthalen-1-yl
ylcarbony|)-naphthalen-2-y| .
naphthalen-2-yl . H OH 0 O S5-methoxy-N-methyl-
indol-3-yl
3-(methoxycarbonyl)- H OH 0 O npaphthalen-i-yl
naphthalen-2-yl
naphthalen-2-yi H OH 0 O 6-Brbenzothiophen-3-yl
nuphthalen-2-yl H OH 0 O N-isopropyl-indol-3-yl
4-chloro-phenyl H CH, 1 O 5-Cl-benzothiophen-3-yl
quinolin-6-yl H OH 0 O naphthalen-1-yl
4-triflucromethyl-phenyl I (o]3¢ 1 O 5-Cl-benzothiophen-3-yl
naphithnlen-2-yl H OH 0 O N-pheayl-indol-3-y!
{4-(1H-indol-3-yl)-piperidin- H OH 0 'O nsphihelen-i-yl
I-ylcarbonyl)-naphthalcn-2-
vl
Indany! H OH 0 O naphthalen-i-yl
naphthalen-2-yl H OH 0 O 5-Cl-],i-dioxo-benzothiophen-

3-vl



9

-butyl 3,4-difluur -planryl -CH20C( 0) -OCH2 1 0 5-d - bt nzuW uphm 3-yl
Et2 Clam-NEt2 3.4-djiflucrophenyl -CH2CH2CH?O- 1 0 5-Cl-benzot hi ophen-3-yl
-difl o-phenyl -CHOC(--O OH 1 0 5-d -0Oeuzot hi ophen-3-yl  nethyl
-difl o- phenyl -CE OC(0) OH 1 0 5d -benzot hi ophm 3-yl i eopropyl oxy
6oxy: pHenyl H OH 1 0 5- C3 benzot I#i opherx 3~y pyridin-2-yl HOH 1 0
Ibeng(g;nm)gmg,nl 3yl 3-Tri T uomet ggxy- Qn%n;&_liﬂ]mnw T70
- bowaoennoparent 3- yI 3- rret hoxy- phenyl 0" S-C - benzoHuophen- 3-yl
d fI Hﬂf‘ Hhenyl H OH 1 0 3-d -benZht hi cgptgeﬁc?ﬂ‘ fiopkep3-dh| or 0- phenyl H OH 1
imau@phlsan 3- yI 3-ohl oro- phenyl 8- d - benzot bi ophen- 3-yl

M“@Fh enyI | 0 5-d -benzot hi ophen- 3- I 2 3 di tl uore-phenyl H
ﬁ;ﬁﬁﬁ’ Qh&g; h| ophen 3-yl  2- hr Gfo- pHcrd yrbfor

oph en 3yl 2, 3-di et hoxy-phenyl HOH 1 0 5 Cl benzot hi ophm 3-yl -
3&‘{13?&53‘? HOH10 5- O Hheuzot hPBphen- 3 ytele8hrianp- phenyl H OH 1 0

RS-yl 3, 5- dunet huxy- phenyl H OH 1 0 5-d - benzot hi ophen- 3-yl
fb(ﬂ@ro@-z higmyl H OH 1 0&#SC - benoat hi ephnmusnd-1-y13, 5- di ul dum phenyl H OH
Cﬁ HRZaC i, ophen-3-yl 2, 4-di 8uoro-plunyl HOH 1 0

Zaidngphen- 3-yl  3-uni no- phenyl H OH 1 0 5-Cl-benzot hi ophen- 3yl

rret ho>’¢ benyl CHZOC( O @3 1 0 SHJ - Berzatihitophien- 3-yl  t-butyl
yri dm Z2a3lest ?@ee( 0) CH3 1 0 5-d -benzot hi ophm 3-yl" r-Mni . ,
3-trifl sororeidexyphenyl - CHZ0C(=: O) ofH3 b O hpmElebprzot hi ophen-3-yl t-butyl
3- met ho B! henyl - CH20C(0) CH3 1 0 5-d -beuzot hi ophen-3-yl t-butyl 161 ~
R3 - RSqusinBiyiv | - R4 H " oH O naphthaleael-yl
3 ((4-Phanoxy -pheuyl)- H OH

Q

WONTUINWWZ ™

1
=4

DT N U1 N W W ol
QomQ

o C

O rnaphthalen-1-yl

aminocarbonyloxy methyl)-

naphthalen-2-yl N :
naphthalen-2-y[ E . OH 0 O 5-(4-F-phenyl)-N-methyl-indol-

- Iy’ .
nap}mhalen-_z-yl H OE 0 O 4Brbenzo
- - thiophen-3-yl

3-[(4-Benzotriazol-1-yi H OH 0 O paphthalen-1-yl
pipsridin-1-ylearbonyi)]-

naphrhalen-2-y| .

3-(4-phenyl}-piperidin-1- H OH 0 O naphthalen-1-y!
ylcarbony])-naphthalen-2-yl
~ 3+((vephthalen-2- H OH 0 O naphthalen-1-yl
ylearbony!}-piperidin-4- '

y!methylamino-methyl)

naphthalen-2-yl '
3-((3-Bewzenesulfuny[)- H ) OH 0 O peplibulen-1-yl
pyrrolidin-1-ylcarbonyl)-

naphthelen-2-yl

3-(N-[3-(4-Oxa-1-phenyl H OH 0 O naphthalen-1-yl
13,8 triaza-spira[4.5] : '

decane-8-carbonyl)-

naphthalen-2-yl )
3-(naphthalen-2- H OH 0 O naphthelen-1-yl
ylaminocarbonyloxy-

methyl)-naphthalen-2-yl

2-fluorenyl H OH 0 O nephthalen-1-yl
3- (Banzyhmmomeﬂxyl) H OH 0 O nephthalen-1-yl
naphthalen-2-yl .

(3-OH)naphthalen-2-y| H OH 0 O naphthalen-1-yl
3-(N-Benzyl-3- H OH 0 O nsphthalen-1-yl
acrylamide)naphthalen-2-yl .
3-((5-Fhenyl)-pentylemina)- H OH 0 O naphthalen-1-yl'
naphthalen-2-yl

3-(N-Benzyl-N-rnethyl- H OH " 0 O paphthalen-1-yl
aminocarbonyl)-naphthalen-

2-vl :

3-[(SH- B oH 0 O nephthalen-1-yl
Dibenzo[a,d}eyclohepten-5-

¥l)-propyl]-methyl-amine-

methyl-naphthalen-2-yl

3-(4-(Benzothiazol-2-yl- H OH 0 O paphthajep-1-yl
piperidin-1-ylcarbonyl))-

naphthalen-2-yl

1-(2-Oxo-2-(4-phenyl- H OCH 0 O naphthalen-1-yl
piperidin- 1-yl}-ethoxy)-

naphthalen-2-yl

3-([2-(3,4-dimethoxy- H OH 0 O naphthalen-1-yl

phenyl)-ethyl]-N-methyl-
aminocarbonyl)-
naphthalen-2-yl
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2, 6-di f1 uoro- phenyl -CH2OC(=0) CH3 | 0 5-d -benzothiophen-3-yl t-butyl
2- chl nr o—phery—E——-00(=0)}-0113 1 O 5-Cl-hei uat hi ophen-3-yl t-butyl
3-cllJor@aplienyl -0H20C(=0) CH3 1 O S-O -benzuthi uphen-3-yl t-butyl
3,5-diff p-phenyl -CH2OC(-0) CH3 1 0 5-d -benzot hi ophen-3-yl t-hutyl
2, 3-di | nard-phenyl - CHOX(=0)¥CH3 1 0¥S- d = bE#zst hi ophen- 3-yl  t-butyi
2- br omo-yhemlyl - CH20C(=0) CH3z 1 Q 5- G- benz ob NivgRNGRLS3 Ml - but y!
2, 3- di mefQERTLBRERY - CH200(Z0) CH3 PHO 5-Cl1obeneitihi ophen-3-yl ~t-butyl
3-ni tr o-pheeyply - 0H20C(=0) CH3;1 0 5- G- benzoghipphen-3-yl  t-butyl
3-brcrm-39_er|1yl -CH20C( 0) CH3 1 0 5-d -bet othlb@ﬁ;naﬂm-_syxyl t - butyi
3, 5-di n&gﬁ&mg@g{m@ - CH20o(ZH) cH3 PEo 5-U ope 't ‘opben- 3-yl  t-butyl
2, 5di f | wer o- phenyl -CH20C(-0) CH3 1 0 5-CJ-beozot hi ophen-3-yl t-butyl -
3, 5di chl’ fh :;’Qﬂféww -CH2OC( 0)H CH3 1 @ES-: |¢ bempgeliiephen- 3-yl . t-butyl
2, 4-di f ig@k@sphenyl -CH2OC(-0Q) CH3 1.9 5-( '@%‘JJE&& _l_ly]opben- 3-yl t -butyl
3-am no-‘gheaytt CH2O0C(--O CH3 1 0 5-d -benzot hi opben-3-yl  t-butyl
2- met ho XV BBENEL 77 CH20C(=0) 2 0CH2 19 3- @ -®ewi@tbiophen-3-yl t -butyl
DC(=0 tdptsbepdleminpyr i di n-2-yl #CH2OC(- @ OCld-25 Lol - bENZot hi ophen- 3-yl
t - butyl :%g sg2putyl  3-trifluoronothoxy-phenyl -CH20C(=0) -0CH2 1 0
n i

Q -benzothiophen-2-yl
3-Cl - be phe3-3-yl t-bdlyl DO(gH) t-puf gimtiopherayl
methylaminomsthyl) : :
naphthalen-2-yt .
naphthalen-2-yl H CH, 0 O 2-(benzylaminocarbonyl)-
' benzothiophen:3-yl

naphthelen-2-yl H . OH U O N-phenyl-indol-4-yl
Indol-5-y] H OH 0 O naphthalen-1-yl
3-(3-Phenyl- H OH 0 O naphthalen-1-yl
propylcarbamoy!)-methoxy)- "

naphrhalen-2-y| '
3-(2-phenyl-pymrolidin-1- H OH 0 O naphthalen-1-y]
yleatbonyl)-naphthalen-2-yl

3-amino-naphthalen-2-y! H OH 0 O nsphthalen-1-y!

" 3-((3-hydroxypentylamino)- H OH 0 O naphthalen-1-yl
methyl)-naphthalen-2-yi

1-(methoxycarbony! H . CH 0 O naphthdlen-1-yl
methoxy)-naphthalen-2-yl

benzo[1,3)dioxolyl H OH 0 O paphthalen-1-yl
isoquinolin-3-yl H OH 0 O naphthalen-1-yl
3-phenoxy-pheny| H OH 0 O nsphthalen-1-yl
" 3-(isopropyloxycarbonyl)- H OH 0 O naphthalen-1-yl
naphthalen-2-y

naphidialen-2-y| H OH 0 O buuzothiophan-2-yl
3-{[1-{uaphthelen-2- H OH 0 O nsphthalen-1-yl
ylearbonyl)-piperidin-4- v
ylearbonyl]-amina) '

naphthalen-2-y}

3-{benzylmethyl H OH 0 O nsphthalen-1-yl
aminomethyl}- : :
daphthalen-2-yi . .
naphthalen-2-y] H OH 0 O 6-(4-burylphenyl)-

_ . benzathiophen-3-y!
u-loma 2-phenylcycloprop-1- K CH, 0 O 5-Cl-benzothiophep-3-yl
y
2-methoxy-phenyl H CH, 1 O 5-Cl-benzothiophen-3-yl
ben_zoﬁlran-z-yl H CH, 0 O 5-Cl-benzothiophen-3-yl
2-nitro-pheanyl H CH, 1 O 5-Cl-benzothiophen-3-yl
2-methylcarbonyloxy-phanyl H CH, I O 5-Cl-benzothicphen-3-yl
2-hyc{mxy-ph=nyl H CH, 1 O 5-Cl-benzothiophen-3-y!
pyridf.n-z-yl H CH, 1 O 5-Cl-benzothiophen-3-yl
2-amino-phenyl . H CH, 1 O 5-Cl-benzothiophen-3-yl
3-trifuoromethyl-phenyl H CH, 1 O 5-Cl-benzothiophen-3-yl
3-trifluoromethoxy-phenyl H CH, 1 O 5-Cl-benzothipphen-3-yl
3-methoxy-phenyl H CH, 1 O 5-Cl-benzothiophen-3-yl
2-methyl-phenyl H CH, 1 O 5-Cl-benzgthiophen-3-yl
2,6-difluoro-phenyl H CH, 1 O 5-Cl-benzothiophen-3-yl
4-cyeno-phenyl H CH, I O 5-Cl-benzothiophen-3-yl
2-ureido-pheny! H CH, 1 O 5-Cl-benzothiophen-3-yl
2-(NHO(=0)),NH;-pheny! H CH, 1 O 5-Cl-benzothiophen-3-yl
2-chloro-phenyl H CH, 1 O 5-Cl-benzothiophen-3-yl
3-chloro-phenyl . H CH, 1 O 5-Cl-benzothiophen-3-yl
3,5-difluore-plenyl H CH, 1 O 5-Cl-benzothiophen-3-yl
2 3-difluoro-pheny| H CH, I O 5-Cl-benzothiophen-3-yl
2-bremo-phenyl H CH, i O 5-Cl-benzothiophen-3-yl
2,3-dimethoxy-phenyl H CH, 1 O 5-Cl-benzothiophen-3-yl
3-nitro-phenyl H CH, 1 O 5-Cl-benzothiophen-3-yl
3-bromo-phenyl H CH; 1 O 5-Cl-benzothiophen-3-yl
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3- met hoxy- phenyl -0H20C(-" 0) -OCFI2 1 0 5-d -benzot hi opheo-3-yl 1-butyl
DC(R) L—bubyd 2. 6difluoro-pl =yl '-f]‘—l?('T‘(rﬂ)‘ =QCH2. 1 0 :

3-d - be @ hi ophen-3-yl t-butyl OC(J) t-butyl .2-chlnro-plxsnyl -0H20C( O0)
OCHZ 1 Cl - benzot hi ophen-3-yl t- butyI OC(D) t-butyl 3-chl oro-phenyl

-CH20C(20*- OcH2 1 0 5-d - bedZot bi opHén- 3-yI¥ Zt¥put yl OC(R) t - but yl

3, 5- di f bummoophesr yl - CF 0C( 10 -0CHes,l 0 B-Chcberzaiabaphen- 3-yl t-butyl
QC(J) %" ygeremd | 3-di f | uor o- ghenyl - OF20C(l- -0 Eptber@pipen-1v10

5-d - be‘EJ ““"’2 n-3-yl  t- bd}ty| oc( B t- Butdta: 2:°§'§§1"°'“pheny| - 0H20C( - 0)
-OCHZ 13@1115?1@\11- benzotbl ophen-13-yl temut I1 GCQRmiouububh
2, 3-di r;‘xgglhoxy phenyl -OHzgmﬂmy Me); @’h"‘:fegﬁotb' ophen-3-yl  t-butyl

1-510H20 --O) - Odﬁﬂ’m S- d - benzot bi ophen- 3-yl
3- bBenpxrphe iyt HA0 QY repbts@r-1-10CH2 1 0

t-Aety PRy P- QUtyLuphm§m5vldl met hoxy- phenyl - 0H20C(
R

OC(R)t utyl 3-nitro-phe

t-butyl P@Z(R) t-butyl
5- d - beggpt bi ephen- 3-yl

0) -OCR2 1 0 5-Cl1-benzot Idl:ﬁhﬂﬁf)—?) yI t-butyl but yl
2,5-difluy 9ro phenyl -CH2 %:H 5- Ca qga&:ﬁéhl ophen-3-yl t-butyl
DO(R) t Batyl 3, 5-dicltl ori lh‘ehy| oé(
5-d - benhznqjt h| OphCn 3- y| ~—-CH,;CH,;CH,0— 0 napht.halm.l 1yl
. phenyl - (2-dimethyl 2-dimethyl 1 O nsphthalen-1-yl
. amino)- amino-ethoxy
v er.h-1~yl ’
phenyl —CH,C(=0) —OCH; 1 O naphthalen-1-yl
NEt, C(=0)
t:
phenyi —(CH,),8 —0((:1-f,),s 1 O paphthalen-1-yl
C(=0) C(=0)
' t-butyl " 1-butyl -
3é~difluoro-phenyl —CH,0C(=0) : CH, I O S5-Cl-benzothiophens3-yl
t-butyl
3,4-difluoro-phenyl (2-dimethyl- CH, 1 O $-Cl-benzothiophen-3-yl
) emino)- :
eth-1-yl :
34-difluoro-phenyl (2-amino)- CH,4 1 O 35-Cl-benzothiophen-3-yl
. oth-1-yl
3 4-difluoro-pheayl —CH,C(=0) CH, 1 O 5-Cl-benzothiophen-3-yl
34-diftuoro-phenyl —CH,0C(=0) —OCH, 1 O 5-Cl-benzothiophen-3-yl
t-butyl OC(=0)
' t-butyl
3,4-diftuoro-phenyl —CH,0C(=0) oH 1 O 5-Cl-benzothiophen-3-yl
t-butyl
3 4-difluoro-plenyl —CH,;0C(=0) —OCH, 1 0O 5Cl-benzothiophen-3-yl
NEt, C(=0) -

NE, :
3,4-difinore-phenyl —CH,CH,CH,0— 1 O 5-Cl-banzothiophen-3-yl
3,4-difluoro-phenyl —CH,0C(=0) CH 1 O 5-Cl-benzothiophen-3-yl

methyl -
34-difinoro-phenyl —CH,0C(=0) OH 1 O $-Cl-benzothiophen-3-y!
: isopropyloxy -
2-methoxy-phenyl H OH 1 O 5-Cl-benzothiophen-3-yl
pyridin-2-y1 H OH 1 O 5-Cl-benzothiophen-3-yl
3-trifluoromethoxy-pheny| H OH 1 O 5-Cl-benzothiophen-3-yl
3-methoxy-pheny| H OH 1 O 5-Cl-benzothiophen-3-yl
2,6-difluoro-pheny! H . OH 1 O 5-Cl-benzothiophen-3-yl
2-chlaro-phenyl H OH 1 O 5-Cl-benzbthiophen-3-yl
3-chloro-phenyl H OH 1 0O 5-Cl-benzothiophen-3-yl
3 S-diftnoro-phenyl H OH ! O 5-Cl-benzothiophen-3-yl
2,3-difluoro-phenyl| H QH 1 O 5-Cl-benzothiophen-3-yl
2-hromo-phenyl H OH I O 5-Cl-benzathiophen-3-yl
2, 3-dimethoxy-phenyi H (0124 1 O 5-Cl-benzothiophen-3-yl
3-nitro-pheny!l H OH 1 0O 5-Cl-benzothiophen-3-yl
3-bromo-phenyl - H OH 1 O 5-Cl-benzothiophen-3-yl
3 5-dimethoxy-plienyl H CH 1. O 5-Cl-benzothiophen-3-yl
2, 5-difuore-phenyl H 0oH 1 O 5-Ci-benzothiophen-3-yl
3,5-dichloro-pheayl _H OH 1 O 5-Cl-benzothiophen-3-yl
2,4-difluoro-phenyl H OH 1 O 5-Cl-benzothiophen-3-y|
3-amino-phenyl H OH 1 O 5-Cl-benzothiophen-3-yl
2-methoxy-phenyl - —CH;0C(=0) CH, 1 O 5-Cl-benzothicphen-3-yl
t-butyl :
p_\lfridi.n-z-yl —CH,0C(=0) CH, 1 O 5-Clbenzothiophen-3-yl
r-huryl
3-trifluoromethoxy-phenyl —CH,0C(=0) CH, 1 O 5-Cl-benzothiophen-3-yl
t-butyl
3-methoxy-phenyl —CH;0C(=0) CH, 1 0 5-Cl-benzothiophen-3-yl
t-butyl
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Ro..RS R6 . n \I\l7 R4t h||\/| (YY O\ t-but \II 2.4 di-f | nr no- pheny|
CH200( = OC112 1 0 5-d - benzot hi oplten 3- yI t- butyl OC(=0) 1-butyl
3-am no@gnyl --CH20C(=-0) -OCR2 1 0 5-d -benzot iophen-3-yl t-buyl OC(-0)
t-hutyl ¥ 2netlioxy-phenyl -&H OX(. =@ - @CH Z#'0 5-d - benzot hi ophen- 3-yl
t-buyl pydifuehpRayR- Yyl --mzoa@zg@poym 1 0:50QG-c-henzgihiophen- 3-y] t-buyl

3- trlftl,l t hcxy- phenyl -t H 1.0 enzot hi ophen- 3-yl
t-buty %Ir nJerIgLf"oxy phenyl ~CE3Y OSQ -1 7 bégmzﬁ'oplbe%;z?othl ophnn- 3-y|
t- butyI 3-Qlorgphebblf uor o- pl vvnyI—CHzO@HQ)OC( @ O—Illooscﬁbe@bthubl@mz;@tl uophen- 3yl

t-butyl, 2eehl, I;ggyp phenyl - \gg}‘Ld 10,5Q5 Ecm n% hi.pphm 3yl  t-butyl
3- LI or o- pheny 5- I 2 benot hi ophe t-butyl
3, 5-di f Pdrrophehy| CHZCI)(—CH209€9=0)C]-I 1I°H 5- @1-0b%ﬂﬁ‘tftlzmnqnlph®rh 3ryl t-butyl
2, 3-di t bype.psphenyl CHZOO(_QQ:}, Qgg 1 Qg1 C - heyzot i ophens.3 V! - - t-butyl
2- brmo- phenyl CH20C( =0 O—l iLbu@l 5-C - bcnzot bi ppheu- 3yl - but yl :
2, 3-di netdrseiepmeny| - - gep , 1 0 !5°CYbEderbivpbn8-yl  t-butyl
3-nit rmﬂh{mlyl - - CH2OC( 0)_c (,Lo)o S-&,- benZ(@tmlggQ;a@@kSgyl t - butyl
3- bmmo- phen - CH20C( - 0) O—Itb]atylo -C benzot hi ophm 3-y t buyyl
-bromo-phenyl —0 C]-benzoﬂuophen -3-yl
tbut}l
3,5-dimethexy-phenyl —CH,0C(=0) . CH, 1 O 5-Cl-benzothicphen-3-yl
t-butyl :
2,5-difluoro-phenyl - —CH,0C(=0) CH, 1 O $-Cl-benzothiophen-3-yl
: t-butyl . .
" 3,5-dichloro-phenyl —LCH0C(=0) €H, 1 O 5-Cl-benzothiophen-3-yl
' t-butyl
2,4-difluoro-phenyl —CH,0C(=0) CH, 1 O 5-Cl-benzothiophen-3-yl
t-butyl
3-amino-phemyl —CH,0C(=0) CH, 1 O $5-Cl-benzothiophen;3-yl
thutyl , .
2-methoxy-phenyl —CH,0C(=0) —OCH; 1 O 5-Cl-benzothiophen-3-yl
t-butyl 0C(=0)
t-butyl
pyridin-2-yl CH.,0C(=0) OCH, 1 O S-Cl-benzothiophen-3-y!
t-butyl 0C(=0) _
: t-buty!
3-trifluoromethoxy-phanyl —CH,0C(=0} —OCH; 1 O 5-Cl-benzothiophen-3-yl
t-butyl 0C(=0)
t-butyl .
3-methoxy-phenyl —CH,0C(=0}) —OCH, I O 5-Cl-benzothiophen-3-yl
1-butyl 0C(=0)
L-butyl -
2,6-difluoro-pheny! —CH,0C(=0) —OCH; 1 O 5-Cl-benzothiophen-3-yl
t-butyl OC(=0}
t-butyl
2-chloro-phenyl —CH,0C(=0) —OCH, 1 O 5-Cl-benzothiophen-3-yl
. t-butyl 0C(=0)
t-butyl . :
3-chloro-phenyl —CH0C(=0) —OCH; 1 O 5-Cl-benzothiophen-3-yl
tbutyl 0C(=0)
t-butyl
3,5-difuara-phenyl —CH,0C(=0) —OCH, I © 5-Cl-benzothiophen-3-y!
t-butyl 0C(=0) . '
t-butyl
2,3-difinoro-pheyl —CH,0C(=0) —OCH; | O 5-Cl-banzothiophen-3-yl
' t-butyl OC(=0)
t-buty!
2-bromo-pheny!. —CH;0C(=0) —OCH, 1 O 5-Cl-benzothiophen-3-yl
t-butyl 0C(=0)
t-butyl
2,3-dimethoxy-phanyl —CH;0C(=0) —O0CH,; 1 O 5-Cl-benzothicphen-3-yl
t-butyl 0C(==0) -
t-butyl
3-pitro-pheny! —CH;0C(=0) —OCH, 1 0O 35-Cl-benzothiophen-3-yl
t-butyl 0C(=0)
t-butyl
3-bromo-pheny! —CH,0C(=0) —OCH, 1 O 5-Cl-benzothiophen-3-yl
t-butyl 0C(=0) ,
t-butyl
3,5-dimethoxy-pheny! —CH,0C(=0) —OCH; 1 O S5-Cl-benzothiophen-3-y!
t-butyl 0C(=0)
t-butyl
2,5-difluoro-phenyl —CHZ0C(=0) —OCH, 1 O 5-Cl-benzothiophen-3-yl
t-butyl 0C(=0)
_ t-buty!
3,5-dichloro-phenyl —CH,0C(=0) —OCH, 1 O 5-Cl-benzothiophen-3-yl
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0 5-C1-benzot hi op'hen 3-vyl

3, 5- di rre@xy pbryl -CH2OC(-O OH 1 t-butyl
2,5-dil pbnyl -CH2OC( = OH 1 0,5-d -benzgt hi ophen-3-yl t-butyl

3, 5-di CEI n]{'y:\ phenyl CH2QC(- O>ﬂ—l 1_OR5. Q- H‘Oﬁ%{ﬁ'—lﬁl ophm 3-y| t butyl

2, 4-di f uor o- phenyl CH=0C( K) t@M 1 0 &8h- brzot hi ophen 3- yI t - butyl

3 am no?p‘hﬁwﬂlcnﬂ CH:m( K) gE‘} % (Q'O)SCI —Q(ﬁ-ZOt hl Qpbméz)gtlnoph }?Utyl_

2- met hoxy- phenyl - CH2CH2CHZ @il O 5@(@ib)enzoth| ophen- 3yf pyridi 2-2-yl
-CHR2CH2CHZO., 1 0 5- 0- benot he 3-ni phenyl - CH2CH3CH20-
10 5- Cig_{"b llrrglh I opbm 3-yl _Q%?ﬁgﬁe )hox Qﬂ;ﬁen I J@gg@%@(

5- d bennt bi ophen-3yl 2, 6-di fl uom phenyl CH2CH2CH20- 1 O

5- O - beABERY 8Ffen- 3yl 2- Gﬁf{ﬁﬁrﬁhen_ix P CHACEB T ori5 B¢ - bt bi ophen- 3- vy
3-chl onmp&meryyl - CH2 CH2 CH2 0, bec@opb- Q—o&}gnnhhld)ph%tﬁgﬁieuaﬁ 5-ditluor -pheayl -
CHZCHZCla—lug) th ? g henmbtty hen 3y| 2, 3 dlfuoro b}){ .-cH2CH2CH20- 1 O
5- O - henzot B opiten- 3- 5%hen{f - clo&d 5- Cl - bt hi ophe

- 3-yl Zm@mdphpmt ho y pheny{‘HzOG(ﬁHZCHZQIHZO 11 COSSheGHothJenmﬂm ophen- 3-yl

3-nittos . CHZCHZCHZO 5-d - bmt - Y o5 DO- phenyl
-CI—IZCHZ(sz-I‘LZ]%MIl“b 5-0- brmt hi GREen- 3- y?‘? g 8’0 “ﬁzaﬁ""l‘ ﬁ;éyrll | - CH2CH2CH2O- 1 0
5- O - bef#btiiepghen- 3yl 2, SCBPHEOX o- pnrenyl - Gﬂ@*@@*ﬁ@ﬁﬂ o

5- Cl1- bem]o,m{,hglgben 3-vyi 3,_5&3;;@; or opphenyl 4 %32
2, 4-t-ﬁllylf| uory- phenyl CHZCHZ

5-C -bnrot hio n- 3-yl

5-d - bef’ri"d"t“’ﬁ’rpgﬁhen 3-yl 3‘- NEE- pheRyl C‘]—IZCF—%M‘E‘P—“"T’O

5- d - benmdadicaphen- 3-yl  2- g&)y phesmyl -- (Ej—lg@g‘,(uzﬁ.ﬂg;))engﬁ 10.

5-CJ- benp‘(hlloghen-S-yl i S0 lm»'_gl oxy yr|d n- 2- ¥ CH20C(--O OH 10

5-d - beAMT Al 8hhen- 3- yI "SEf&py)l oxy? 3 t r'i f9 &9 %ﬁ%“f"?‘f&& phenyl - CH20C( - 0)

O—I 1 0 B2-dBlewdnaitenst bi ophen- 3yh,otis0pr opyl oxy 1 &nae&iaﬁepyuphenyl -CH1OC(---0) OH

53 0- gﬁ&m hi ophen- 3- \Llc“’“g(lggprop&oxy 2 Q6sg|b 1;\igcgdlo Rhenyl - CH20C(==0) OH

d~Ber u: ot hi ophen- 3- ylbutyi ' :

1

3 -bromo-phenyl —CH,0C(=0} CH 1 O 5-Cl-benzothiophen-3- yl
. t-butyl
3,5-dimechoxy-phenyl «CH,0C(=0) OH "1 O 5-Cl-benzothiophen-3-yl
t-butyl
2,5-diluoro-phenyl —CH0C(=0) . OH 1 O 5-Cl-benzothiophen-3-yl
,  tbutyl _
3,5-dichloro-phenyl . —=—CH,0C(=0) CH 1 O 5-Cl-benzothiophen-3-yl
- =butyl .
2 4-difluoro-phenyl —CH,0C(=0) -QH 1 O 35-Cl-benzotliophen-3-yl
. t-butyl’
3-amina-phenyl —CH,0C(=0) CH - 1. O 5-Cl-benzothiophen-3-yl
t-butyl )
2-methoxy-phenyl —CH,CH,CH,0— 1 O 5-Cl-benzothiophen-3-yl
pyridin-2-yl —CH,CH,CH,0— 1 O 5-Cl-benzothiophen-3-yl
3-wiflvoromethoxy-phemyl —CH,CH,CH,0— 1 O 5-Cl-benzothiophen-3-yl
3-methoxy-phenyl —CH,CH,CH;0— 1 O 5-Cl-benzothicphen-3-y! -
2, 6-difioro-phenyl —CH;CH,CH0— 1 O 5-Cl-benzothicphen-3-y!
2-chloro-phenyl —CH,CH,CH,,0~— 1 O S5-Cl-benzothiophen-3-yl
3-chiero-phenyl —CH,CH,CH,0— 1 O 5-Cl-benzothiophen-3-y!
3,5-diftuoro-pheny! —CH,CH,CH,0— 1 O 5-Cl-benzothiophen-3-yl
2, 3-difluoro-phenyl «CH,CH,CH,0— 1 O 5-Cl-beazothiophen-3-yl
2-brome-phenyl ° —CH,CH,CH,0— 1 O 5-Cl-benzothiophep-3-yl
2 3-dimethoxy-phonyl - —CH,CH;,CH,0— 1 O 5-Cl-benzothiophen-3-yl
3-nitro-phenyl —CH,CH,CH,0— 1 O 5-Cl-benzothiophen-3-yl
3-bromo-phenyl ~CH,CH,CH,0— 1 O 5-Cl-benzothiophen-3-yl
3,5-dimethoxy-phenyl —CH,CH,CH,0— 1 O 5-Cl-benzothiophen-3-yl
2,5-difluoro-pheny!l —CH,CH,CH,0— 1 O 5-Cl-benzothiophen-3-yl
3,5-dichloro-phenyl —CH,CH,CH,0— 1 O 5-Cl-benzothiophen-3-yl
2,4difluoro-pheny| —CH,CH,CH,0— 1 O 5-Cl-benzothiophen-3-yl
3-amino-pheayl —CH,CH;CH;0— 1 O 5-Cl-benzothiophen-3-yl
2-methoxy-pheanyl ~—CH,0C{=0) OH 1 O 5-Cl-benzothiophen-3-yl
isopropyloxy
pyridin-2-yl ~—CH,0C(=0} OH 1 O S-Cl-benzothiophen-3-yl
: isopropyloxy .
3-rifluoromethoxy-phenyl —CH,0C(=0) OH 1 O 5-Cl-benzothiophen-3-yl
isopropyloxy
3-methoxy-phenyl —CH,0C(=0) OH . 1 O 5-Cl-benzothiophen-3-yl
isopropyloxy
2,6-diflnoro-phenyl —CH;0C(=0) OH 1 O 5-Cl-benzothiophen-3-yl
’ isopropyloxy
2-chloro-pheny! ~CH,0C(=0) CH 1 O 5-Cl-benzothiophen-3-yl
isopropyloxy



| soprop

5-0- benzot hi o
5-d - benzo

5-C -beozo

7 y 163 pal
5- C1- beRzao¥ hi ophen- 3-yl

isopropy"'“y' 2-chl or o- phenyl - CH20C(--O OH 1 0 5-0 - benzot hi ophen- 3-yl
Rs R6 n WZ-114"3-ehl oro- phenyl -
i sopT opyl oxy® 3. b- ¢ Pgér o- phenyl

_-bromf-Hlien 1

-PHELY

4-fluorc-3-chloro-pheny]
2-fluoro-35-chloro-pheny)
3,5-dibromo-pheayl
3-cyano-phenyl
2-cyano-phenyl

3-Auoro-5-trifluoromethyl-

phenyl
3-fluoro-5-chloro-phenyl
2-fluorc-3-chloro-pheny! -
4-fluoro-3-chiorc-phenyl
2-fluoro-5-chlorc-phenyl
3,5-dibromo-phenyl
3-cyano-phenyl

. 2-vysuo-pleayl

3-fuerp-5-trifluoromethyl-

pheny)

3-fluoro-§-chioro-phenyl )

2-ﬂuoré-3—c.hluro—phcnyl
4-ﬂuom-3-clﬂoro-ph;nyl
2-ﬁunro-5-chlom-i:henyl
3,5-dibromo-phenyl
3-cyano-phenyl

2-cyano-phenyt

3-fluoro-5-trifluoromethyi-

phenyl ‘
3-fuoro-5-chlaro-phenyl

2Lﬂuom-3;c}1]o:o—phenyl
‘ 4-fluoro-3-chloro-pheny|
Z-Huom-S-chlo_ro-phenyl
3,5-dibromo-phenyl

3-cyano-phenyl

hen- 3-yl
phen- 3-yl

I'ophen- 3-yl
5- QJ- bedzwot-tgphen- 3-yl
S5- 11- benzothl.Qrpm 3-yl
5- d - benzot hi'ophan- 3-yl
5- Cl - betrZ#tohirsphan- 3- yl
5-d - bem&mp%
5-d - benzot hi ophen. 3-y
3- cynno*PiERPEYH CH3 1 0
5- C - beaedimipphen- 3-y1
thi Ophepﬁdéu_-sychom-phenyl
2-fluoro-3-chlore-pheny| -

han- 3-yl

i_.g%r@?(ﬁﬁ’yl ox

iFoprépylox;

i siey

oy

seRpapyl oxy 2, 4-di :
+hP0§PIoXy OFB- nmit uE- phremytionker-3HP OC(  0) 8::8 1100

oxy 3 henyl -

Coxy 3, b & FRTHBRYETH
0 5-C - benzothiaphen- 3- yl —s0m=0pyl ooy 2, 5-00i-di-behr@tiogrequizeny |
0 5-d -banzoat bi ophen- 3-yl _‘-’g&’g’%o

0 5-0d - berentl uphen- 3-yI _L58RLEPYT 0%y
5-C - benzot hi Opben-3-yl |
5. C1- benZBtHirEphen- 3- vl
0 5-d - befmzathiyophcn- 3- y1_cgofe=opyl 0¥y 34 niot £@scph@pyl3yt CHLOC(=O OH 1 0
- br anp- CH
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23~ @ L bbpiENY |
ligppyrepyl oxy 2-bmmo-phenyl
éﬂ 2, 3- @ ureseepieRlyrpheny

.

2
fl

enzothio
0-P

Sgp ﬁ‘-ﬁ’é{)' oxy I-F-fl uniy o5 Chloro- phenyl  H
2sopedpiaymt 3- ohl or o- phenyl. H cH3
4&?:9%910 13- ohPHhm pheRyi-Clispzoti@piBa-33y! O
2oh 5{8h0- 5- 61 i | orl%pitﬁzmmgaz&.yl .
3o Hmo- phenyl H CH3 1 5-Cl- benzoth
580D ®Nz ot Mt ophénC3*Gteairieyisho- pheny !
3eﬁz aeaon S-tod f | uer enah-hysbtdopikrslyy CH3 1 0 5- 0- bmi
isopropyloxy o e L
. H CH, 1 O 5-Cl-benzothiophen-3-yl
H CH, 1 O 5-Cl-benzothiophen-3-yl
el CH, ! O 5-Cl-benzothiophen-3-yl
. H CH, 1 O 5-Cl-benzothiophen-3-y!
H CH, 1 QO 5-Clbenzothiophen-3-yi
H CH, 1 O S5-Cl-benzothiophen-3-yl
H  CH, I O 5-Cl-benzothiophen-3-yl
H CH,y 1 O 5-Cl-benzothiophen-3-yl
H OH 1 O 5-Cl-benzothiophen-3-yl
H OH 1 O 5-Cl-benzothiophen-3-yl-
H OH 1 O 3-Cl-benzothiophen-3-yl
H OH 1 O 5-Cl-benzothiophen-3-yl
H OH 1 O 5-Cl-benzothiophen-3-yl
H OH . 1 O 5-Cl-benzothiophen-3-yl
H OH 1 O 5-Cl-benzothiophen-3-yl
H CH 1 O 5-Clbenzothiophen-3-yl
~_CH,0C(=0) CH, 1 O 5-Cl-benzothiophen-3-yl
thuty!
—CH,00(=0) CH, 1 O 5-Cl-benzothiophen-3-yl
) t-butyl .
—CH,00(=0) ° CH, 1 O 5-Cl-benzothiophen-3-yl
t-butyl
—CH,0C(=0) CH, 1 O 5-Cl-benzothiophen-3-yl
t-butyl
—CH,0C(=0) CH, 1 O 5-Cl-benzothiophen-3-yl
t-butyl :
—CH,0C(=0) CH,3 1 O 5Clbenzothiophen-3-yl
t-butyl
—CH,0C(=0) CH, 1 O 5-Cl-benzothiophen-3-yi
tbatyl -
—CH;0C(=0) CHj 1 O 5-Cl-benzothiophen-3-yl
t-butyl .
—CH0C(=0) —OCH, 1 O 5-Cl-benzothiophen-3-yl.
t-butyl 0C(=0)
- t-butyl -
—CH,0C(=0) —CCH;, 1 O 5-Cl-bemzothiophen-3-y|
- t-butyl 0C(=0)
t-butyl
—CH;0C(=0) —QCH, 1 O 5-Cl-bénzothiophen-3-yl
t-butyl 0C(=0) = - \
t-butyl
—CH,0C(==0) —OCH, 1 O 5-Cl-benzothiophen-3-yl
t-butyl 0C(=0)
t-buryl
—CH,0C(=0) —OCH, [ O $-Clbenzothiophen-3-yl
t-butyl 0C(=0)
t-butyl
—CH,,0C(=0) —OCH, 1 O 5-Cl-benzothiophen-3-yl

-CH20C(=0) OH 1 0
--CHzOC(_0) Ol
TCH20C(-0) OH' 1 0
=0) OH1 0

S CH2OC(=0) OH'1

- CH2 0

=0 OR10
-CH20(_O) oil 1
-CH20C(--0 OH 1
| 3, 5-dj chl nyl -cH20C(=0) OH 1 0
P o1 s R peot 0) o 1.0

| ophen- 3-yl
HCE3'10



p 3-1luom 5-chloro-phenyl H OH 1 0 5-CJ-henzotbi ophen- 3-yl

2 no- 3- om phenyl HOH 1 0 5-CJ-benzot bi ophen-3-y1

4 or c- 37\gHl or o- phenyl HOH 1 0 5-d -benzol hi ophen- 3-yl _
2 m 5- cll & o- phenyl H OH 1 O®°5- Cl - berzot hboptea: 3-yl 3, 5- di br ono- phenyl
H OH 1 0 5-d-Dbenzot hrophen-3-yl,., 3-Tyjg:phenyl HOHd . 1 0
5-d -
3-

3-

occ—

benzot hi ophen-3-yl  2- cysuu phenyludi OH 1 0 5- Cl- benzut bi epheu- 3-yl
ftuom 5- 8wmrephyl - H OH 1 0CH0G=0benz@Ehi oph&s:-Bueyrpthiophgiierhy |
ftuom 5-chl ortrphenyl . LcHZU’f)t(rO) (‘fg‘i 0 5-CJ- benzct hi ophen- 3-yl
t-butyl 2- gl Gasdromdngor o- phenwzoc(gsjzocgomp) CH3 slo-@nbrdike3enzct hi ophen- 3-yl

t-butyl 4Ruso- 3-ctdoro- phenyl + @2 OC( (g?ms 1 0 5-Cl-ben ethiophen-3-yl t
- but yl 2 m 5-ch om phenyl YCH3 1 O e t hi ophen-3-yl
t - butyl ”DOFSE?ll'°’° Lp’h enyl - 10 SOdé%er?z&rhl gphe 3-yl. t

-butyl 3- cy&aﬁ@-aph@neyﬂn CJ-lZOC@e@)qu;B 1 & 5- Cll-beﬂzmz&ﬂrdpleqaaheo 3-yl t-butyl
2-cysno- phcn%/ CH3 gy 5 CI-benzot hi gso i 1}',1 t-butyl

3-ft uom 5- t}" "TT"U%‘Y"B%t hyI Cﬂﬁﬁ%‘f 0) H; 1 (Hmf)""ﬁ 5thi ophen- 3-yI
phenyl t - bisuyd-5-cBord hdd® M 5- Ol dOt@o@:h@nyl eH:HZOC( B0y Cl-befdbdidRnerls-yD

5-C - benzot hi ophen-3-yl, t-but :~J t butyI 2-ftuom 3- ct doxo- phenyl
-CHzoC( 0) **erriep! 0 5- c:1ben§ 9<—?9hen Lt Ot R t - but vl
4-ftuom 3- %%@1 phenyl - zoc:(Q) --C&:HZ 1,0 o5sdiberzi@fmOdii Opben- 3- vyl

t-butyl OC(R) t butyI 2-f |l unmetyichl or o- Plohenyl -CH30C(=~0) -OCH2 1 0

S- C1- beozot#uptién-3-yl - bufPPIRAR) © O 5-Clbeazothiophe-3-y1
3-Huoro-5-triffuoromethyl- —CB,00(=0) - OR { O 5-Clbenzothiophen-3-yl
" phenyl t-butyl ' .
3-fivoro-5-chioro-phenyl —CH,CH,CH,0— 1 O 5-Cl-benzothiophen-3-yl-
2-fluoro-3-chloro-phenyl —CH,CH,CH,0— 1 O 5-Cl-benzothiophen-3-yl
4-fluoro-3-chloro-pheny! —CH,CH,CH,0— 1 O, 5-Cl-benzothiophen-3-yl
2-flunro-S-chlore-pheny! —CH,CH,CH,0— 1 O 5-Cl-benzothiophen-3-yl
3,5-dibromo-phenyl —CH,CH,CH,0— 1 O 5-Cl-benzothiophen-3-yl
3-cysno-pheny! —CH;CH,CH,0— | O 35-Cl-benzothiophen-3-yl
2-cysno-phenyl —CH,CH,CH,0— 1 O 5-Cl-benzothiophen-3-yl
3-fluoro-5-trifiucromethy|- —CH,CH,CH,0— 1 O 5-Cl-benzothiophen-3-yl
phenyl
3-flucro-S-chlore-pheny! —CH,0C(=0) OH 1 O 5-Cl-bénzothiophen-3-yl
' isopropyloxy :
2-fluoro-3-chloro-phenyl ' —CH,0C(=0} OH . 1 O 5-Cl-benzothiophen-3-yl
: . ] isoprapyloxy
4-fluoro-3-chloro-pheny! —CH,0C(=0} QH 1 O 5-Cl-benzothiophen-3-yl
- isopropyloxy
2-fluoro-S-chlore-phenyl —CH,0C(=0) OH 1 O 5-Cl-benzothiophen-3-yl
. isoprapyloxy
3,5-dibromo-phenyl —CH,0C(=0) ‘OH 1 O 5-Cl-benzothiophen-3-yl v
isopropyloxy
3-cyano-phenyl ’ —CH;0C(=0) OH 1 O 5-Cl-benzathiophen-3-yl
isopropyloxy ‘
2-cysno-phenyl —CH;0C(=0) OH 1 O 5-Cl-benzothiophen-3-yl
iscpropyloxy
: : and
3-{luoro-5-triflucromethyl —CH,0C(=0) OH 1 O 5-Cl-benzothiophen-3-yl
phenyl isopropyloxy

48. The compounds of claim 30 wherein the compounds have a formula selected
from the group consisting of:
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t -butyl 3,5-dibi onp- phenyl -CH2OC(~O) - OCH2 A
t"butyl OC(R) t-butyl 3-cyatto- phenyl %{
S- Cl - benzot bi ophen-3-yl 164 R™NR F A

2- cyvro- phenyl -CHzOC(=0) - OCH
t-butyl 3-fluom5-trifl i Z-(: RZOCP 0)
5-d - benznt hi ophen-3-yl phenyl t- butyl OC(-0) 1-butyl
3-fl uom 5-chl or o- phenyl - CH20OC( =63 0 S 0 bettzot hi ophen-3-yl - t-butyl
2=f | t om 3-chl or o- phenyl CHZG:( 1 %E@mzot hi ophcn-3-yl  t-butyl
4- Ht mm 3- ohl or o- phenyl - S fzot hi ophcn-3-yl  t-butyl

2- duom 5- ohl or o- phenyl CHZOC( 0) O—| L OI S-d - benzot fhi ophen-3-yl t-butyl

3, 5- di br ono- phenyl -CH=OC(K) OH | 0 5-d ?bepy Sphen- 3yl  t-butyl
3-cysnc-phenyl . -CH20C(=0 OH 1 0 5- Cl-bcnot phcn-3-yl  t-hntyl

2., 7=0-pheuyl -CH2Q0(-0) OH 1 0 S-Cl-benznt gophefi-3-yl t-butyl

| uom 5-tifuoronethyl- -CH2OC(--O OH1 0 5 CI-bcnzothl ophcn-3-yl phell
utyL 3-fiuoro-5-chloro-phenyl CH2CH2CH20- 1020 5- Cl gbennt hi ephen- 3-yl -

I ;

I

I

- OC(=0 t-butyl
en-3-y! t-butyl QC(=0

uom 3- ddor o- phenyl -CH2CH2CH2O- 1 0 5- @=icnzot hi/ophcn- 3-yl
uom 3-ctil oro-phenyl -CH2CH2CH20- 1 Cg 5- L hi ophcn- 3-yl

uom S- chl or o- phcnyl - cH2CH2 A3 ~0~ bopzd ophen- 3- vyl
, 5-di br ono- phenyl - CH2CH2CH2O w 5- CI - behzot hi gphen- 3-y1l 3-cyt no- phenyl
CH2CH2CH3O 1 0 5-Cl -benznt thop 3-vyl 2-cyrm-¥\henyl CH=CFI 2CH2O-- 1 0

Cl - benzot hi ophen- 3-yl

3-f
t-b
2-f
4-f
2-f
3, 5-
5-
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fluom5-trihuaronet hyl - -CH2CH2CH2C-- 1 0 5- CJ- benznt hi ophen-3-yl  Phenyl
fl uom 5-cl dozo- phenyl -CH2QC(--O OR 1 05-Cl -benznt hi ophen- 3-yl

wpropyl ozy 24luoro-3-ahl oro- phenyl -CH2QC(-0) O4 1 0

5-d - bcnzot hi ophcn- 3-vyl |soprrpyl oxy 4 -fllom 3- chfbr o- phenyl -c' 8z0C(-0) OH
1 0 5-d -benzottiophen-3-yl isopropyl%Xjn 2- dyesk5- chl ar o- pheny) - - - CH=OC( K)
i di br ono- phenyl -CH2OC(--0
gho- phenyl --CH20C( 0) OH 1

3-
3-
i

1 0 5-d -bcnzot hi ophcn- I som.op
1 0 5-Cl benzot hi ophen- 8

S- Cl bet ot i ophen- 3-yl phenyl -CH20C(-0) OH 1 0

5-d - benznt hi ophen-3-yl i sopmpyT oxy and 3 Pl uom 5-[riliuoromethyl
-CH2OC(--O OH 1 0 5-C -bcnzot hi ophcn-3-yl. phenyl isapropyl oxy 48. The
conmpounds of claim 30 wherein the conpour)ﬁ have formul a selected from
the group consisting of OHcl 110, OO OHcl 0=PO0 OO,0H N

~Ox H\ ¢l %Hcl OP O_p N.ORE
L) S

OH
OH
0
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\/o

s cl =P # aH
166 % H cl

\ /

H O=P/P OH H=N S

F. : \

m

~ ON

jo=Hr'Hr

\

[/ cl

=R

O=P\ \

~OH OH 0=/P

{ HOHF BEP\ OR d W-~o0e~~ 000 I|,OH

0OOH ON ORcl
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F

,00 0 I SM OH

F ORO U=: xx<c~
SORC
0=

/1 ol

S\
I

0 ™H c,

/ 01

“0=Pf R 01\ / /s RrRE

P &= 15;
169

0=

168 CH Dr

\ H\ 167 AL C O-P\_F I
d
N

P's /Hg O=P F
OR Ck "0=P/ } OR OR
NOH U

0-p\ OH P\

0=



O=P/ Nci 01, OS N/HCO DP S 0OCH O0=Poff s0O=P OF .FHO OP
0 169 fuc s OH F -3 oHa D:PO\//OECI S %HCO OPOIs cl OH
ad o= _ 0S F/OHCA F SF 170 0=r ,

SR ae
.
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Ha 0=Y 10 s
OP 171 H cl
xo"llo\ N ro

171

Br OKci o=P\ 03 9%p. rr /OC P
U=Y cl \ N\ CLHCO OpVY/ Fs
cl =Yl F O cl




172 0 \l o OP/~ci OFS Op/pd HF~NOWHO /Oci F~Oandy OY
O rOC P, 1~ HDE 150 O 173 49, The compound@8 of cla m 30 wherein the
conmpounds have a formula of: % cl O0=P\ N d&=€I OP\/ DH/ FO0OSO0O
Il~ox d NOHC OPI OHo N

@/‘\/ﬁ
Cl
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OH O=P/ Qi
HNON 0.01 JPHgqggg O=\0
OH HzNBr O=P\ / p 175

OS H 0=P\ FQl

D cl

0CHF
. 0
0

0O=P\OR DN F\ 174 off

D=P N UHI

Sl(%/QICPNOOP%F HCd O0=P
0

and

0 Ci

[,



xcl -P~ r ~x\V/ %ONcl O0=P "cl xrcP ORcl O0=P _'bil s FONcl F
PN i sOH OGP H OxD =P\ \HO ~/ 0176 ci O0=PS HO DP ™
0 | S @9 dhe @amounds giglaign 30 wherein the compounds have a formula of.

|

N
N
l
H

DO A

o™

‘

o~

: N
FD/V
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S FF/HAQ

o O

0 S

0=P .150 S OP/Og: ol.
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S

=P/ cl /Hci 0=P o s . 0O Fd-

0 177 HC
/OH 0=P O s

F (jop
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~0 0FOCL gSHF\ N\ / d OA, F 11-O *~0 and \T/ O- O \ p 0 C
SOH F ~ Ol 6 180 50. A conposition conprisigg the conpound of claiml| and a’
pharmaceutically acceptable carrier. 51D_Agtonpositcbn made by mi xing the
conmpound of claim 1l and a pharmaceut ica&lf\@ccee carrier. 52. A

/

€

conposition conprising the compupesQf aj 30 pharmaceutical ly
acceptable carrier. 53. A Cofip ¥ the conmpound of claim
30 and a pharmaceutically ascepfable cardgier L 54. A conmpound of formula la
sel ected fromthe group cohsisting of: (la) PPIGR3 Pl ,R6 ACPDR2 R3 Re R6
nwZ-R4 2 3,4-difuoro- HOH 1 0 5-C -bent hio- PhWl phta-3-yl 17
3,4-difuoro- HCH3 1 0 5LI-benzot hi o phenyl®Hhen-3-4tl 17C 35-dichloro- H
CH3 1 0 5-d -benzot hi o- phenyl phen-3-ybﬁp§7 3,4di/ftuoro- -CH=OC(K) CH 1 O
5--0- bennt hi o- \

N
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phenyl t-butyl phtn-3-yl1 191 3,4-di 6uom -CH20C(=:0 OH 1 0 5-d -beczothio
phenyl i sopt apyl oxy phen-3-yl 207 35-dichloro- HOH 1 0 5-Cl1-benzot hi o-
phenyl phcn-3yl 261 35-dichloro- .-CH=0OC(-0) &H 1 0 S-Cl-benzot hi o- phenyl
t-butyl phen-3-yl 297.35-diclidoro-.-- CHgQ__(;(::D) oHA 0 5-C -benzothio

phenyl isopropyl oxy phen-3-yl. [181 55. conrpound~ef cl ai m 54 that is ci

Ol ggY~1 F~NO 56. A com : j is:O M -~~C O
A~1 Me o cl 57. A conpound laim 1 of 3 cl Y\1 \ 0l S
wherein Y is -S8H. 58. A corfpourd_of cl abm 54 is: Gl cIl o" "Ox Clc
Pl s cl 182 , F s
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and




90. A composition comprising the compound of claim 1 and a pharmaceutically

acceptable carrier.

51. A composition made by mixing the compound of claim 1 and a pharmaceutically

acceptable carrier.

52. A composition comprising the compound of claim 30 and a pharmaceutically

acceptable carrier.

53. A composition made by mixing the compound of claim 30 and a pharmaceutically
acceptable carrier. "

54. A compound of formula Ta selected from the group consisting of:

(a) -
O, OR?
N
P
Y
v
R? R3 W
CPD R"®‘R’ B R® n W2z—R*
2 34difiuore- H OH 1 O 5-Cl-benzothio-
phenyl - phen-3-yl
17 34difluoro- H CH; 1 ©O 5-Cl-benzothio~
phenyl . . phen-3-yl
170 3,5-dichlore- H CH, 1 O 5-Cl-benzothic-
phenyi phen-3-yi
187 34-diffwore- —CH,OC(=0) OH 1 O 5-Cl-benzothio-
phenyl t-butyl phen-3-yl
191 3adifinoro —CH,0C(=0) OH 1 O 5-Clbenzothio-
phenyl isopropyloxy phen-3-yl
207 35-dichlore- H OH 1 O 5-Cl-benzothio-
pheny! ' phexn-3-yl
261 3,5-dichlaro- —CH,0C(=0) ©OH 1 O S5-Cl-benzothio-
pheny! t-buryl phen-3-yi
27 35dichloro- —CH,O0C(=0) OH 1 O 5-Cl-benzothio-
phenyl isopropyloxy . phen-3-yl,
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55. A compound of claim 54 that is

c

Cl

57. A compound of claim 1 of Formula II
' o
_ Y
§
T
58. A compound of claim 54 that is:

‘ OH al
‘ o\}l) _OH
o . |
' ci

182

wherein Y is =SO3H.





