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i nvention The present invention relates to novel
wo nivshigser s of Factor Vila, pharnmaceutical conpoBU$10051619394
conprising these inhibitors and met hods for using
these inhibitors i;g& AENBIBI enting di sorders
nmedi ated by Factor Vila. Processes for preparing these
inhibitors are al so di scl osed. State of the Art
Thrombosi s regldR e of
bi ochem cal even knovvn as e coagu i on cascade.
Atri ggeri ng event in coagulation is the binding of
Fieléofemv |ne prot ease Factor Vila (FVila), found in the
é lon, to tissue factor (TF), a receptor, which
I s Tﬁ@pmsbnomvtﬂnbn salatésato @od inhibitod of Escal g bhamactatied e
or .inflammtian. e, bound to TE. Factor M| .
comesiR sSBPIINE e WRETOR S B r EE ks htfors forespting
or pré@enting idizbrdsis e tusertly [ Bactboviia  Rrbeesées i@ pr¢patih@tse ihlibitdaeare
| cascgﬁ% thronbin. The clinical manifestations of
alsodiselosidosi range fromacute nmyocardial infarction (AM
or heart attack) and unstable angina (UA), which occur
in Ehe key bl ood vessels of the heart (coronary
Statg, o489 \Bt ure) to deep vein thronbosis (DVT), which is

t hehioRiba®s teditsdfonba Ebled RbSentdlof HBEMRXISVENTS, Ih&%n A tfle
whi ch often follows orthopedjc surgery._on the hi p and

coaguipbign capgadgef\ (tTigesTiRRTHSPLN C%a@iwwaitheshilidgré% §f thgggrine protease
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The unpredictabl e devel opnent en
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clotsin dowdrextnaniciechnd which often follows orthopedic surgery on the hip and knee, as

well as general abdominal surgery and paralysis. Formation of DVT is a risk factor for the
development of pulmonary embolism (PE) in which part of a blood clot formed in the lower
extremities breaks off and travels to the lung where it blocks the flow of blood. The
unpredictable development of PE often leads to a fatal outcome. Thrombosis can also be
generalized systemically, with microclot formation occurring throughout the vascular system.
This condition, known as disseminated intravascular coagulation (DIC), can be a
consequence of certain viral diseases such as Ebola, certain cancers, sepsis, and rheumatoid
arthritis. Severe DIC can lead to a dramatic reduction in the coagulation factors due to the
excessive activation of the clotting response that may result in multiple organ failure,
hemorrhage, and death.

The formation or embolization of blood clots in the blood vessels of the brain is the

key event resulting in ischemic stroke. Triggering factors that lead to stroke are atrial



arthritis. Severe DIC can lead to a dramatic reduction

in the coagul ation factors due to the excessive
waedsassson of the clotting response that nmay PEBUS1005/019394

mul ti ple organ failure, henorrhage, and death. The
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vessels of the brain is the key event resulting i
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disability, and one-third suffer permanent and severe
di sability. Accordingly, there is a need for
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INVENTION In one aspect this invention is directed to
a conmpound of Forrmula |,: | wherein: X1, X2, X3, and
X4 are independentlyr(ﬁ- or - CRg#4- mhereln R4 'S
hydr ogen, al kyl, or | oxiM e_proviso that not
nore than three of ™X1, X2, X i
hydrogen, al kyl, hal o,Xcapboyy
hydrogen, alkyl, or hal o] R3isg
dlcarboxyalkyIan1nocarbonyIaIkyP or/
di car boxyal kyl am nocar bonyl cycl oal Kyl >5{Rx i s hydrogen,
al kyl, al kylthio, halo, hydroxy, hyd ox aIkyI al koxy,
aninosulfonyl, al kyl am nosul fonyl ,
di al kyl am nosul fonyl, or nitrp; Ry i s hydrogen, alkyl,
or halo; Rz is hydrogen al kyl, hal oal kyl, cycl oal kyl,
‘“wﬁkalthlo hal o, hydr oxy, hydroxyalkyl nitro, cyano,
a' K@W Xa|aK@X§’é‘r'eKﬁdeperﬂkﬂﬁgx)@bmm)hhelmﬁq{ﬁg(Hﬁir&%hOéilyyl or

noal kyl oxy, carboxyalkyloxy,zangnocagbon I yl oxy,

halow&thda? Rrewo thatiah giege thamthrss of &

R'is hydrogen, alkyl, halo, carboxy or ammocarbonyl,

X" and X

R? is hydrogen, alkyl, or halo;

R? is dicarboxyalkylaminocarbonylalkyl or dicarboxyalkylaminocarbonylcycloalkyl;

R* is hydrogen, alkyl, alkylthio, halo, hydroxy, hydroxyalkyl, alkoxy, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, or nitro;

R” is hydrogen, alkyl, or halo;

R” is hydrogen, alkyl, haloalkyl, cycloalkyl, alkylthio, halo, hydroxy, hydroxyalkyl,
nitro, cyano, alkoxy, alkoxyalkyl, alkoxyalkyloxy, hydroxyalkyloxy, aminoalkyloxy,
carboxyalkyloxy, aminocarbonylalkyloxy, haloalkoxy, carboxy, carboxyalkyl,
alkoxycarbonyl, alkoxycarbonylalkyl, cyanoalkyl, alkylsulfonyl, alkylsulfonylalkyl,
arylsulfonyl, heteroarylsulfonyl, carbamimidoyl, hydroxy-carbamimidoyl,
alkoxycarbamimidoyl, alkylsulfonylamino, alkylsulfonylaminoalkyl, alkoxysulfonylamino,

alkoxysulfonylaminoalkyl, heterocycloalkylalkylaminocarbonyl,



al koxycar bonyl , al koxycar bonyl al kyl , cyanoal kyl ,

al kyl sul fonyl, al kyl sul fonyl al kyl, aryl sul fonyl,
whetensasy/ | sul f onyl , car bam m doyl , PCT/US2005/019394

hydr oxy- car bam m doyl, al koxycar bam m doyl ,

hydt%ktag o%%lf( Min@éﬁr%yl ﬂétg%kﬁqﬁaiw}lﬁﬂ}lnﬁ@érwl;)alkylcarbonyl

Xy sul anlno oxysu y am noal
alkyh é‘?'@f%kﬁ%}@qll@’é’l h@W&Wyz}lbmlhﬂc@z@b@ﬁquﬁp&y&)@yahwwalowwla
alkymhl%@ﬁﬁ@@ %bébarah%ll 8§y, %lk?ﬁ'réﬁ’d Qﬁi@ﬁﬂéého ureldoalky

terocycl oal I"car bon eroc

althJéQIé¢8<H€>§'/ cilailsyllwyllda#lkxu thlogwmeﬁmum@@kdhl-WR (WKere R' is alkyl,

halogmglh gﬁ%g&@ g@éﬁgl@l g wﬁ@fﬁﬁs ogkariea?)L@éﬁn?ﬁﬁﬁl: &Y is aliyl,
haloalkidy hydresyabsal, h&bxyaﬂthlokyhmpdkﬂb aCRYR ‘R fh(whmeél 8its hydrogen or

alkyLEH oal Esyhl%% ydr o Waﬁ(gf E{kgx § ag’l aarh%/lyrlﬁ hne E)er?ﬁa//ll 3r
heteroaellyy), e(aikylen@mqr\m‘ m%(ewmarmf i lsydadgey,l a,lkylhaﬂ lyakdgyhlky! and R"

o TR AR o IATERREAL, AR
‘RWhereh}yH nsdx}ydedgkry br aligil kmgﬁhmdmgan vallkyl, acy] deyl, aralkyl
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hydrosyatiyyd abR is lidkogen, afky/d ﬁé)ﬂyéhlkdky&a,rbcﬁﬂyk ﬁydta:k)lﬁ}klyl aH&bX)}a.lkyl

aryL ey aheker sy S s o RRS  aTelS” FOD Rt aotand

R” Blhkdrogenaglydl, ar§lr yﬂalky@ héthlbyﬂyl ohﬁét@’b&alk}‘i or R¥ and R% together with
NR20R2 (where R20 is

het er oar al ky al k %‘?
the 1{regep glom toaw theyoarre nyﬂﬂ o w?m%&amm -(adkyigp@rogen,
SO,RRKRP, (wﬂ@ﬁé'RF“ ialhl,s&zsgéﬁaﬁ bmwdnd RV hosry@dnkykyl, aryl, aralkyl,

al koxyal kyl, ary e ar al k ])s/zg het eroaryl, or
hetewé%row?tamsalwl Or RECAR S egeherridy tae mzzgqnsatmmwg@lhthey are
attad’%ch(fﬂrm %@féro%gaodn%n@y dm@g@f(Nf@V .54 |(whe§‘é ¥¥.an@ R Y Independently

eteroarY het'er oar al 2 and R23 together "
hydrggener@fel. and Rog%wdé&gérmadl@hmlmﬁalkﬂelaﬁtea@aéyla@mteﬁ@dalksdprnR

and ﬁ@tt@gre%mltp amnnmgen atsﬂltg ¥hen %)ey aé%&a%é% ler@?ny@loBﬁﬁlo)

gen r %p TO en,

ksl AR SQnEReRoe(Nghpre RS} andeR eargardapmntlyrhymeramau@mnd R

LG R0 50 LA PRIy RO B0 s

nitrogeiatpe [R¥Bich they REattaghsd |f¢ruelpeqn@e«nlpmymhy el@@tjar(akkmene)
NR3qi3kwhere§nﬁisB%c§ %% omflq ?3’33 1@ ng\,zo;%FaYll 1; al kyl,

het er oar yl eter o t oget her
wi RI is m@rcpgen,rkygeamya(tc@m»aﬂl@xmccm)wheyeraﬂés laalmcmu hdloalkyl,

or BT EITR Une R R A B R RO By ana
alkoiRatbongalkyldaaygaryl, evhkigalkylasryl , ar aI kyl , heter oar yl, or
a zwli}%tri%gsotﬁérgcl)tl;( Xrl a ﬁlram%%:gut%gﬁy ;Rc%ep]fabtlé) ga?tttgeerer:ofvl\)ﬁrc}vli]deg Ialeat the
compound of Formula I is not (RS)-2-{2-[5-(5-carbamimldoyl-1H—benzimidazol-2-yl)-‘6,2’-
dihydroxy-5’-sulfamoylbiphenyl-3-yl]acetylamino} succinic acid;
(RS)-2-{2-[5-(5-carbamimidoyl-1H-benzimidazol-2-yl)-6,2’-dihydroxy-5’-sulfamoy-
Ibiphenyl-3-yl]-2-methylpropionylamino} succinic acid; and



nitrogen atomto which they are attached form

het erocycl oam no), -CONH- (al kyl ene)- NR32R33 where R32
wo soosgrtsegen or al kyl and R33 is al kyl), or ared®ky$2005/019394

and R13 is hydrogen hydr oxy, (C 0)al koxy, -C(O R35

Wher 8. (533 rbhRirRldbL LH-Ben¥imidd281-291) 6y .diirdxyaroal kyl , or
(&S C%EEC&?Sr lere 6 1s z;my 2)@%1@& [y/

ureidgimethyfbiphgpiy!l- 3-al]k20m9tbﬁlpmwwlamw sucqeylamdaarylpharmﬂceutwally

acceE\ﬁlLlQ ?Al!‘t}{éreoio rTh@ nZfsl Jr el c%ﬂléoﬁrﬂl? %f%f en&ﬁ using AutoNom
armaceut 1 cal 'y accept abl { tHereof pr ovi ded that
VersiphéZCorrpound of For mula | is not

@2%?0&1?% a;{ tgs i nh@mfrd"‘x‘e&lé’&’ oa pharmaceutlcal composition
commsiqmee@éutsallyf amgtdtlm @iméanehd thgtapatist Giffmﬂ@}amount ofa

comic&q op f’onnu I or a (R gterlo)n tl&e%esz 50rg1 &h?]nnggeaurtrllcaqk/ a,cheptable salt thereof.

&hzi' M ' dazol™
- Slnl df thinbyspbetpthis rmWeatncSHy Hﬂrec&dm&h h}etl'(od Oﬁtréum)flg amsm} in an

anim%l_J ‘@%ﬁ%‘nﬁ?latgé g* F%ctg; )\/ﬁ)é ]%( %ii %fé‘i’?% gget}a rgl) \HPay Wthh method

comptises @tmmkdayhg foi spidaninal 3 thetapeRicaiiyt dffeciveaphcunydfardomdpund of

Fomiich Bt S et sy S RE BRI AR € erat ghetrably,

the dhk‘éfd’églséuhr@h@&ddﬂﬁﬂlﬁ Id&grdEr ot.calddr & rEQeiisld a.lsmrs; morelpreFerably a
I hventj.on | Irecte t phar.ma eutl cal Conposl tl on
thrombepiop g ﬂ@oraerpwav BRI P t@é disregistnee vein trpaposing a

Prefdrily, am&ﬂp@a[hd Of 1R thedntibly B aaﬂwmre@ﬁroghﬁ&ﬁsmynd of
Formula I, or a zwitterion thereof,

or
phlararfae@mww this inyentiopris,dirested 49 ¢ mefhad e%tfeatlp&a ghrempaegnbolic
disord&MR 6k amtnlal @hlbl‘i‘iﬁ%f%ﬂ BprisesidnBfit@and @ s&d qsmpaiufarageumauy
treatln%} di sease in an animal that is nedi at ed
effectiye-arpeunt of 4 eomnoxed ofiormpla Lo a xpifteriph Bewphior 9phﬁrmaceutncally

acce 1€ BalREBSdn G&Hﬂﬁétﬁ)ﬁ%v1@@%tﬂérsahﬁédagﬁaﬁtggéﬁéspm@éﬂeﬂ@éml?
herapeutical ly effective anpunt

selectrgifram agroup eensigtipgpfia thyombinsinhihderefgetor bra 1nE1b1tor factor Xa
mhnbﬁ’tﬁ?%ﬁ?ﬁﬁ@t Leedilvik@ccept abl e salt thereof. Preferably,
thé di's

ordler i's a thronboenbolic disorder or cancer or

r hlawriﬁ’tlmspleca ithikhimivention igdireeted teed method for mhilhmmb@mnguﬂhumx of
o R B4 PP ST BB ARy i
of a ¢ompenid oﬁFomsuladlmr nizedterien thereof) loy 4 pledrmacehitigally heceptable salt

f?urth aspect, this invention is directed to a nethod

®%8t treating a thromboenbolic disorder in an ani mal

V\hIinChh;lmlEhsl'pecd tﬁ@ﬁﬂilrehﬁcﬁﬁdlﬁdmi tol thé adeiofig coipsimt df Betnikl I, & a
zw1tter10n t%gr%gtt IorC 5’71 pha¥maceut1cally acceptable salt thereof in the preparation of a
medicament. The medicament is useful in the treatment of a thromboembolic disorder or
cancer or rheumatoid arthritis in an animal. Preferably, the disorder is a thromboembolic
disorder such as deep vein thrombosis.

In a seventh aspect, this invention is directed to an intermediate of formula (I1I):



effective anmount of a conmpound of Formula I, or a
zwitterion thereof, or a pharmaceutically acceptable
wa 2005/11438¢ eof i n conbi nati on with anot her antiBPOEUS10851019394
agent (s) independently selected froma group
consi sting of a thronbi pmgghibitor, factor | Xa
inhibitor, factor Xa inh bl&@h Aspirin(r), and
Plavix(r). In a fifth gspgct, zhls invention is
directed to a nethod fa nh|b|t|ng t he coagul ati on of
a biological sample (e. y ed bl ood products and
sanpl es) conprising the adnlnlstratlon of a conpound
of Fornula |, or a zwitter({®n thereof, or a

naceut caII t abl e
e RLTRE S LER X SESER 801, 38l ot 1SS0 s ot
groupo Prdtitdy, HG' Foslkydloaaralkyl moee prafetablyrtiensylt Prefeeably, PGF isaalkyl,
g&;ﬁutlcally acceptable salt thereof in the
”“”gWE% PEHUBY a nedi cament. The nedicanment is usefu
I NId 4aceightieadped this dlveatidnis ﬂhmﬁﬁl’i@@bio@esﬁ oS prepting @rcompound of
cancer or rheunat0|g¥arthr|t|s an anj na
Formyla f wherp Ry is dipsboydl Iinoeatboa eV LARSERBET i ¢ di sor der

@pchr@§ng§@amﬁ@mﬂubmmﬁmn95|s In a seventh aspect,
this invention is directed to an internedi ate of

formula (11):(H widre PGL I 2@ SYkfidbtsou

oxygen- protectln% roup aad P&_i/s a suitable

am no- prot ecti ngNg sf e <PGlL is alkyl or
- aral kyl, nore prefenébl referably, P& is

al kyl, nore preferabl¢ t et - In_an eighth

aspect, this invention is di rect t)g-a process of

prepari ng a conpound of Fornul a I_xﬁg[e R3 is

di car boxyal kyl am nocar bonyl al kyl ¢ npﬁ13|ng (1)

reacting a conpound of formula: whé&e RlL, R2, R13 ,

RxwhE R' B2, RR, R R4, Rl '-&S ard@f HeTiEd inthé BemMafyToTihe 18¥ention or

the Invention or a suitabl otectequerlvatlve

% frétpldp protesiederyating BSseghIMiy Sty aipdaing MacEaha38xy

HbE4RFe hiSnANPrQBAd; Yy protected; (ii) optionally
renoving the any protecting groups; (iii) optionally

@ddi foptionglly FemQyingtheany Prote@ing gosps; Rx, Ry, and Rz
@O URPiionally modifying any of the R', R%, R'?, R, RY, and R”groups;

(iii)  optionally converting the product from step (ii) or (iii) above, to an acid addition

salt;
(iv)  optionally converting the product from step (ii) or (iii) above, to a free base;

) optionally converting the product from step (ii) or (iii) above, to a zwitterions.

In a ninth aspect, this invention is directed to a process of preparing a compound of

Formula Ib or Ic:



(iii) optionally converting the product fromstep (ii)

or (iii) above, to an acid addition salt; (iv)
we@piosormsasd y converting the product from step (PCI/US005/019394

(ii1) above, to a free base; (v) optionally converting

the product fromstep-qotH) or (iii) above, to a

ZzwWi tterions. ; 'l'n<p; h aspect, this inventigp.
firected to a procesS™of prepari ng a corrp nd ofco,n

H,N N aNl b p c:lI'b Ic compr, agCcting a
cond\rrula: vvithn‘?af-% » Jic acid
respéct fvel y epe t he carboxy 0 3 opéd onal |y

pr ot ect ed; Ho(| iy optionally deprotectirip an I ot ect ed

car boxy group( i [ [
pr oduct erm) ep (i) or (;ll) above, tq &
addition salt® (iii) opti onal | y converting the pr oduct

fromstlep (i) or (ii) above, to a fkee base; (ivV)

O]ptl onal 'y converting the product fromstep (i) or
W& above, to a zwitterion; optionally deprotecting

(@ny p&aﬁtueg:dﬁmpbandmﬁ@mgnmup(s). Preferably, the

carboxy groups are pgptected vvithClp(agb;lyl groups and

t he conpound bei ng Eep c]q IS Tn a tenth aspect,

this invention is direj o thod of preparing an

intermedi ate of fornula : reoBGllsaswtabIe
oxygen-protecting group anc £ R sui table

am no-protecting group conpri sind reacting a

conpound of formula (111): where PGL and PG is are as

defi ned above and X i s hal o; W ih one equi val ent of an

organonetal lic agent of fornmula RLi or RWgX1l where R

\gﬁﬁéyg? g{?s&ircﬁtidQ&gegﬁ%liy,swﬁ@é fhe EQrb&gf‘ypérQJpg At o%tifnlﬁﬁly' SO

protected;

SCoH

com

N

(i1) optionélly deprotecting any protected carboxy group(s);
(i)  optionally converting the product from step (i) or (ii) above, to an acid addition
salt;
(iii)  optionally converting the product from step (i) or (ii) above, to a free base;
(iv)  optionally converting the product from step (i) or (ii) above, to a zwitterion;
optionally deprotecting any protected carboxy group(s).
Preferably, the carboxy groups are protected with benzyl groups and the compound
being prepared is Ib.
In a tenth aspect, this invention is directed to a method of preparing an intermediate of
formula (II):

OPG!
B(OH),

SO,NHPG?2
D
where PG! is a suitable oxygen-protecting group and PG? is a suitable amino-protecting

group comprising:



(ii) transnetallating the conmpound generated in Step
(i) above with one equival ent of an organonetallic
wagwati 18384 f ormul a RLi or RMgX1 where R i s al kyPCDUS2005/019394
aryl; (iii) treating the conpound generated in Step
o (1] v, | fel orate to generate a conpound
© of P%g?%%m%ﬂ@&f&@fuﬁ(g@r gf nmet hyl magnesi um br om de

is used in Step (i) abovegy®/-propyl magnesi um br oni de

is used in Step (ii) ab éndthetrialkylborateis

trimethyl borate. Prefer , in conmpound (I11) above,

PGL is benzyl, P& is tergpNppdy\ and X is iodo.

DETAI LED DESCRI PTI. ON OF THE I,NgElN_TI ON Definiti oogs The
whered](' il R 5eFthas, deHiged pbave and X Hdalgr willuoie cgpwelrrid ani on
orgaféifet&lia h%@ﬁt offbANUINRENGFMER' WRER i AKyRARYY NER 38Ss halo to

defi ned bel ow. unless indrcated otherw se or used in
depraQRsta ica SOMNHBGNEOUAl kyl * neans a |inear sat urat ed
(i) TOBMERBNhdIMAE Anobedne@ica 3 s (PMBVE Rith oe SRIVARAL of an

atoms or a branched saturated nonoval ent hydrocarbon
orgaper¢tallr agmt efifoweuls BLEGnRMaX bukeraR dnatkyler eyl net hyl |

.. et . [ - . L (incl-wdi i '

(i £ Feing BLQONppu SARRKS o S 0D L SR B\ SR
compoud of fosmklal(Hhe" means a |inear saturated dival ent

hy j - Of i r e :

oy el M AR bl hided i SR BRR, ifBp R hesium
bromitle Beistdon Step (Grabownarslithmtsialicy oratenie trimetipiizoratet Prgfeeably, in

[ 15 n thyl. pr opyl ene,

com %t{%gxielﬁgsovﬁé%ﬁ’%%&ezgt gg%lst? ﬁgb'ft?&{eﬁs ’%“E‘{?l thi 0" neans a

radical -SR where R is alkyl as defined above, e.g.,

~methylthio, ethylthio, propylthio (including all
isomeric fornms), butylthio (including all isomeric
forms), and DEEAILER DEACGRIPTIONOETHEANVENTION - NRR
where R and R are independently hydrogen, alkyl, or
NHOR: where Ra is alkyl, e.g., -NH2, nethyl ami noet hyl,
1, Bhéiotbwing pérmmpyds uscidn thel prasemiapecifitition Mdd1diE atd iK@nded to

have the meanings as defined below, unless indicated otherwise or used in naming a

Defi

compound.

"Alkyl" means a linear saturated monovalent hydrocarbon radical of one to six carbon
atoms or a branched saturated monovalent hydrocarbon radical of three to six carbon atoms,
e.g., methyl, ethyl, propyl, 2-propyl, buty! (including all isomeric forms), pentyl (including
all isomeric forms), and the like.

"Alkylene" means a linear saturated divalent hydrocarbon radical of one to six carbon
atoms or a branched saturated divalent hydrocarbon radical of three to six carbon atoms e.g.,
methylene, ethylene, propylene, 1-methylpropylene, 2-methylpropylene, butylene, pentylene,
and the like.

"Alkylthio" means a radical -SR where R is alkyl as defined above, e.g., methylthio,
ethylthio, propylthio (including all isomeric forms), butylthio (including all isomeric forms),

and the like.



"Al kyl am no" neans a radical -NHR where R is al kyl as
defi ned above, e.g., nethylam no, ethylam no,

W(pz(m}szylﬁm no (including all isomeric forns), aPCI/UR®05/019394
like. "Acyl" nmeans a radical -COR where R is alkyl,

al koo %L&Qilé‘ﬂéhlcalame Fhs¥ R, anl yd raﬂ:"iiifdﬂpgﬂ’dentl}@liydrogen alkyl,
al koxyal kyl as defined herein gé acety

or - QQR*‘fwhm%%zee&ylLegh;}*&ﬂaww{aﬁw%ﬁw ﬁydlam@ﬁerome li ke.

f | famoyl " neans a radi cal
acetyl%l\lﬁ%wl %Flydl? gl%r nozﬂl fonyly rreanssa radi Ical - SO NHR
wh &t ksy lRmiing " meknys a radical eNHRawhertld iscalkyd agdefined above, e.g,,
et B AR, bRl AR R AR 1 Serip by AREE N
al Kayl' aseaﬂleﬁlrml Mevheeelg is a]rlm](; hlyb)guhalgzdlyyl aminoalkyl,

f n I the liKke.
nyarBi R RGNy R AR IR B a8 O oo
hydrekyemethyReartsongl, kyd thagikelef i ned above, e.g.

rrel;/g%lsullé)a?l%( “H¥IH%I£F“§%‘5$U| lga?yww n- or

" A A(l}(ylsmlirfo&ﬂfdn&l'hnn:ans amdiosl -80NHR ehbre-RNsIBRERisvilefiniedl aBove,
t hyl sul fonyl ami no,

8- &Wlﬁp?sgﬁ%yirﬁtwgam'ﬂo S‘HEO“WD“&% ()re K&ul f onyl ami no, and

t h%lkylkﬁfonywd@ahﬁwaﬂmmysam woat Ryib Alkpleadsfigednabehccal.,
metlg sgll#(rYyﬁ,ee[t%ug'_ls 2}% %%% Pk‘gﬂy,ﬂlaﬁﬂhefiﬁe-d ef i ned above,

et hilk§ighifapaliam maneh flcal -(klk)@éng) S%ZR thcle(re R is alkyl as defined
t he | Ke.

sopr opyl suI fonyl am t hyl,
aboveay. &osegémsv Gy Imginihethy, ﬁ%ﬂ‘ﬂ@lﬁetﬁﬂdm & pso-npRydspHoRehY, ard
the like. &l koxy as defined herein, e.g.,
met hoxiysul f onyl ami no, et hoxysul fon%l am no, and the

i klkyrsulfqnylagung’ msays adice aNEy gisR 15 alkyHascdsfined above,
e.g. n{eﬂ{ﬂf%lf@ﬂbﬁamlmymlwﬁ}%ﬁng ri- or %Jﬁ%ylsﬁ'l%ngfaﬁdlﬂﬁ dnd the like.

her éi n, .g., meth oxysu ony am none

ot olkylsulfrgiaginamlolt sy s FaapUAenE - RLISOsA R is alkyl a

deﬁﬁ@%ﬂéve % ﬁi)'e&%ul‘fcﬁﬁlam:%n?et l'eﬁly@um{ 1asinSGéthesl RRgve,
g., nmeth pr opoxy, 7. propoxy, n-,

prowb@lfony@mm@ﬂtyl bud(&mhke and the |i ke
"Alkoxysulfonylamino" means a radical -NHSO,R where R is alkoxy as defined

herein, e.g., methoxysulfonylamino, ethoxysulfonylamino, and the like.

"Alkoxysulfonylaminoalkyl" means a radical -(alkylene)-NHSO,R where R is alkoxy
as defined herein, e.g., methoxysulfonylaminomethyl, ethoxysulfonylaminomethyl, and the
like.

"Alkoxy" means a radical -OR where R is alkyl as defined above, e.g., methoxy,
ethoxy, propoxy, or 2-propoxy, n-, iso-, or tert-butoxy, and the like.

"Alkoxycarbonyl" means a radical -COOR where R is alkyl as defined above, e.g.,
methoxycarbonyl, ethoxycarbonyl, and the like.

"Alkoxycarbonylalkyl" means a radical -(alkylene)-COOR where R is alkyl as
defined above, e.g., methoxycarbonylmethyl, ethoxycarbonylmethyl, and the like.



" Al koxycar bonyl" nmeans a radical -COOR where R is
al kyl as defined above, e.g., nethoxycarbonyl,

werdwenyssss bonyl , and the |ike. "Al koxycar bonyl BdRy$§3005/019394
nmeans a radical -(al kylene)-COOR where R is alkyl as

d ef'AﬁSﬁ&aﬂ%@""rﬁean?a Unear %BMMPWdWQ%BH%Mﬂ of one to six carbon

et hoxycar bonyl net hyl, and the "Al koxyal kyl " nmeans
atomgs dr |arbeeaphqdmmwalemﬁwm@hrmaacb@m 0f %itﬁeé@uslx eirbersesubsiitusgdwith

at legs‘ril p@&]‘(@{;%ﬁ?é gﬁr%ﬁ%%@%cﬂ%ﬁ%&;ﬁt E a@)ﬂgﬁ\%ﬁ%[)g\%ne %, 2-

to 'si X car ti tut W th’
metlhosashylohe2-abrkbmthgxm<p3yl Bresiiaxyethylyandrilee lke. t wo al koxy

e
atonisAumia rbcaablhqzllrﬂome&iﬂs hadrbcanmrradimi of/thketem sik ydbmsesnbnnituted with
f t
at leas% ast onc, gref (%%blﬁ Q%eﬁ %'QWg ARR? (kl}ere e linde tem?enﬁ;/( E% Irogen aékyl,

carbon ra of o B ePE R
or -GORShere R al\lvyll; bgatmineasthyh nethypangdeethyh|1)3-diaeinopropyip,

-NRR where apnd R are independently hydrogen,
acet’élf“I?WOPmBﬁ a—"@&?am@ﬁ’]ere Ra is alkyl, e.g., aninonethyl,
rret‘,hmlir@mirla@s'lthI? mian3-adinedrinivapvadgny hydrocarbon radical of one to six
acetyl am |, and th car bonyl al kyl "
cart R s 2  PRGSIRY SR ot b il R o Cofor ne
subshﬁltﬁil WitlCae P fv AICDTSR RT witer®R ARE R e ghe i pandt@Iythydrogen, alkyl, or
ydrocar bon radical of three to six carbops

-Coguwéﬁtrf: Ruselivhicteh 2gtiec Powmethmmlawwp@gwanﬁhxb are

acetylaﬂﬁ—fa@mi@wrapyméda ﬂﬁ&ikl)te a: kyl or -CORa where Ra is
carpon

/Kw@mlw&%ar wsmarf%ciw rOR avééqeﬁ is kavatiyh on gefined phave,
e.g. @meth&geih'_yf&ﬁ 1-A k&&)‘rﬁétk(\/ﬂyﬁ?&}?loﬁ?Qf@hcﬁyétﬁﬂbf}aland R like.

wher e koxyal kyl , as defined above

2- nimpegiiglony @@@ys a gadicab-OR whersRme@rwaszglbrldﬁﬁPﬁw above, e.g.,
2-an?m@ettl§@3&§ef Dyl gy meﬁ?gﬂlﬁbaprdp&lﬁﬁy, ané\menﬂl@l kyl oxy"” means

ara wher e I s am noal k?/ as defined above,
e. gAmlr@czamnybggrh(}quyl’ 'lmeang a radgne CONH,.
3- )
“X%gbréh r&%ﬂ(ﬂ&%n g?ééa{lnsraggﬂcél 6.4 (%:g\lﬁ'ze) CORRIOCRPOR %I R
are mahmemso@y twmgea lok glkylxg6'defraciraboe, e gdR @alinocarbonylethyloxy,

am"ho%&g]la}%gtgggg gﬂ\ﬁghkg\lnere R and R are independently

as defined above, e.g.
2- émkmbmadob tmb,'ihm ﬂaslicaixNRCé)NPﬂb’cymetle}d hydtolgyli onajkyl amtR’ is

alkyi e.g., melfh%dureldomethyl and the like.

"Alkylureidoalkyl" means a radical -(alkylene)-NRCONHR’ where R is hydrogen or
alkyl and R’ is alkyl, e.g., methylureidomethyl, and the like.

"Aryl" means a monovalent monocyclic or bicyclic aromatic hydrocarbon radical of 6
to 12 ring atoms, and optionally substituted independently with one or more substituents,
preferably one, two, or three substituents, selected from alkyl, haloalkyl, alkoxy, alkylthio,
halo, nitro, -COR (where R is alkyl), cyano, amino, alkylamino, dialkylamino, hydroxy,
carboxy, or -COOR where R is alkyl. Representative examples include, but are not limited to,

phenyl, biphenyl, 1-naphthyl, and 2-naphthyl and the derivatives thereof.



"Al kyl urei do" nmeans a radical -NRCONHR where Ris
hydrogen or alkyl and R is alkyl, e.g.,
woredolsisssei donet hyl , and the |ike. "Al kyl urei deed/kg1005/019394
nmeans a radical -(alkylene)-NRCONHR where Ris
hy dABURIToR" Abdn¥ la rafichl RO, RSwIRER iSaar)ﬂ a¥defined above, e.g.,
met hyl urei donet hyl, and the like. "Aryl" neans a
omyleand thedikscycl i c or bicyclic aromatic hydrocarbon

r adh Galy1'Ohedfs b Padicdl éélk‘ﬂelﬁs R@her@l@@s AR @RRb Y defined above
substltuted i ndependent | one or nore

e.g..shghexti pherstiyl, bfﬁ@ﬁmeyylbﬁﬂew}mnw& reng e dike.

sub e af I

S VAP AinaSh SR A A R oBRaR g R b &
is alkylan defingdinbeye, af kypetheayearbardindd®y ami no, hydr oxy,

canp r [ .ak i :

Ao R S P B SRE b i
carbbn pthmsyd g., drelophylhgyiclobatyt] agd tha pike, Ipydferalrig cydiepropyl.

SRR WALy pEYbi 0
carbph}ealﬂwll Salﬁ-mnykc,arb@nﬁ)rom and Ke likéAr al kyl " nmeans a

(P Bioal Bl LB  BAOPIT lshe REORH ¢ 69 686By ARy toxy,

carb3xyethytdxy oandplieelikgl ) - 2- met hyl pentyl, and the |ike.

" Al koxycar.bam m doyl " .. S di cal - C(=NH) NHOR, or
R RPST iane reci B ARy hbrniscfe B bativeneor.
met'GgenysIRy1b aghnziadadital -(akylRhOadM el g, cmngtiyl, Cyaloetyl,
saturat%gth oval ent hydrocarbon radical of three to
cyanoptopyl,p nﬁ? e.g., cyclopropyl, cyclobutyl, and

t heplchibBxyalk; nﬁﬁ@Jaib)ényaMﬁyle ﬂfe@mﬂ radlcﬁa(én@wlaj JsmNHmﬁaéR
a radj cal ., carboxynet hyl,

is albﬂrﬁé@ﬁ@dﬂwem iubstl%'ted “arh tyoearpaﬁs(gra%pgzz and t he

-CchcfsﬁHCHQ@@b Jsmbmsy CPH@@N%IC&{(CFIQC@@H)Z, -C(CHs),-
| ene) - COOH, e.g., car boxymst yl oxy,

COM%?% HKGHeX9OHMNd the |i ke. " Carbam ni doyl " neans a

(@ ()*g @@NHC@‘(CHW(N)Q)L £Md tRe mgeot ected derivative t her eof .
" means a radi cal al kyl ene) - CN,

cyaﬁ@n@pwlkyla@ymﬁ’omanw radiep wbgrﬁ R igallgyls %seieﬁnctdeherem
subsn?a W@a&kiﬁﬁoe\lﬁear bonyl al kyl " neans a radi cal

kyl ene) - re
“Dncarboxyalkyammocarbonylcygloalkyl” means radical of the formula:

RHNOC
]

N
N

n

where nis 1 to 4 and R is alkyl, as defined herein, substituted with two carboxy groups.
"Dialkylamino” means a radical -NRR’ where R and R’ are independently alkyl as
defined above, ¢.g., dimethylamino, methylethylamino, methylopropylamino (including all
isomeric forms), and the like.
"Dialkylaminosulfonyl" means a radical -SO,NRR’ where R and R’ are independently
alkyl as defined above, e.g., dimethylaminosulfonyl, methylethylamino-sulfonyl, and the like.
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is alkyl, as defined herein, substituted with two

carboxy groups, e.g., -CH 2CONHCH( COOH) (CH 2COOH), -CH
WQEOBHGEILCH 2CO0H) 2, - C(CH3) 2- CONHCH( COCH) ( GrCROX0bE/019394

- C(CH3) 2- CONHCH( CH2COOH) 2, and the i ke.

" Dh ﬁﬁ[@%@é"@éaﬂ% Qical TRRTONR’ Ra%hgﬁlR is. ?é}le({r l&bérﬁl R’

al kyl, "as defined herein, substituted w oxXy

and B¢ QWpedepcnd@atﬂsbaib@Qaﬁ &y@mﬁhmba@%pﬂw thy bkopal kyI means
r ach of Qs
ancdib%ﬁé?g%?ihﬁl l%aqu ned rleél?%m subst ?t thhlg% l}’/vaStq)l Kérogen
or alﬂmbandaw BokR” gneomtwsendm[blyaalwImdnuéthyimid@mﬂwhdnd:dnb like.

de f negf&%ﬁ(\;’ﬁ rﬁl&qs Blm%F ﬁlobﬁgﬁﬂﬁ%?&g bdn ﬂaldFX‘( chf%ﬁe o) 51x carbon

am’no
atorrlBEIr Ia)bkanplnadpydramlm hycﬂrnwlrbmm rmgcaeh of threwomx narbértsrsn’ss)lxutmdnth

"Dial k adi.cal
at teb Bt Terabi b A ATNERTRRR IR WRER T or 3% R pgadently
hydrdgdn, akkgl, abaT@R® vehete R® idaliel by, gmnnniixmnie\ilmny\l” ;methylaminoethyl, 2-

(Nl\fﬁ;&yt!eet h%lwcglﬁ?g‘f“g’ hfyﬁrﬁ'ﬁﬁ@eﬁ érja:j:qial -NRCONR R' wher e

R I'Halbysieog €inorof chadrk )Hror&bl,dmﬂ?“lodandeﬁabB{rfﬁlo'rdtdehbftd ently
a::)lk%z:ll%} ?X]?glléﬂ% Iél&&i/?u%lst#{étgﬁ g/ltg o?eggrl nt&(g? hlllo,clg(en atoms, preferably one
to thrdedlalogbie6rns, Wy Ruonvieer ehlbriheg 1ﬂ'¢}{ﬂh{ggﬁﬁe Quibstduledlwiind

..R and R' are de | kyl ,
d‘ffed‘?fﬁg?lﬂﬁn&ree%dgf‘ga lp-% ;9%42{%3 *rqltk@ Guanl di noal kyl "

Weaﬂﬁoﬁkéﬂym ﬁ@ﬁnsmme@ntwheﬁédI RGAORIRN o Aekiedlab&e, OE-
to six carbon atons or a branched npbnoval ent

OCHp(-4r-06EnhBRBEadnd e ks t hree to six carbons

su bﬁ dr&%aﬂ(%l"%éahs @Imela?ﬁ\%ﬁovﬁl’éﬁt’ hyRf RABERARUMKa 1T %n@fo §iM&rbon
. where R and R_are independentl|
a orrrw

ﬁhedapqppyalerg hydroggrbon ppdiead ofhrgedo gk pqg;ponse*z@stltuted with
one Q}m' @H%Qf/r?ltohﬂ probrld'egrﬁltahflf k\%ﬁlﬂ?@xtyfeht}%ups 3re zg)('egent they arﬁ(not both

et r amet hyl - guani di'no) - et hyl
on tl'feHame carhernfemf R@mssntafml eesﬁreplem@lnéf: bialrede nas di@lted to,

oA, 00k AL, RN S
metlyfhpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4- hydroxybutyl 2,3-dihydroxypropyl, 1-
(hydroxymethyl)-2-hydroxyethyl, 2,3-dihydroxybutyl, 3,4-dihydroxybutyl and 2-
(hydroxymethyl)-3-hydroxypropyl, preferably 2-hydroxyethyl, 2,3-dihydroxypropyl, and 1-
(hydroxymethyl)-2-hydroxyethyl.

"Hydroxyalkyloxy" means a radical -OR where R is hydroxyalkyl as defined above,
e.g., 2-hydroxyethyloxy, 3-hydroxypropyloxy, and the like.

"Hydroxyalkoxyalkylaminocarbonyl" means a radical -CONH-(alkylene)-O-
(alkylene)OH where alkylene is as defined above, e.g., -CONH-(CH>),-O-(CH,),OH and the
like.

"Heterocycloalkyl" means a saturated or unsaturated monovalent cyclic group of 3 to
8 ring atoms in which one or two ring atoms are heteroatoms selected from N, O, or S(O)n,

where n is an integer from 0 to 2, the remaining ring atoms being C. The heterocycloalkyl

ring may be optionally substituted with one or more substituents, preferably one or two
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to three hal ogen atons, preferably fluorine or
chlorine, including those substituted with different
wmaiosvgmsm e.g., -CH2d, -CF3, -CHF2, and the PaKES2005/019394
"Hal oal koxy" neans a radical -OR where R is hal oal kyl

SUbSﬂﬁlelqgflh&ﬁg‘ld@pigy lecﬁd grom a'llm qeteroag;r':é‘al %%nh?cﬂ&y-}

['1 near nova en

hydmym%h)éﬁ%@h%amr@aii Yol Solidest -“Rydeenytshy -4t (@ A-tohydroxy-2-
hydBk NG ARBRVYAREDLY XA OERL BRI FAN. ahet&&argﬁzgﬁﬁalls 0

SI'X car fve
haloglkyiulpsdromr ydretevalkyhy alkofm, alkoxyalky H pminpalylo l\mncbnoalkyl halo,

crarf SRERL, R (el aidh it ok B OP CARERD el gga v
are mdr,pel’fdpdirl)olx»dmehw alkyﬂ) loy &l poregtet] IdyrivatiPe thyetoh Xvigre apagifically the
d t hyl ) 2- t hy.l | .

e R e B ESH Wi T e,
pipeizidio dethahgtd@pyranyd pankd thldmorpholmo

ghﬁ%%ﬁgygfc}a%ké{bé?ngﬁ%g% cp élall -C&R :\g’vhgrle is ete%cyctlglalkyl as
defirled B v@X WIGRE En&i)ﬁcg{)gmgfeﬁﬁMﬂémﬁydloa“@:lcﬁfl@hghii@ludes, but is not

r ox r oxypr , an -

T S T A A L T R
plpefﬁeaaéar@nwdltaadhydrﬁﬁrwfwaﬂ)oﬁzyu sndhy@iomoyokiddcamson g edridirg

above fg 2 hydr oxyet hyl oxy, 3- hydroxypropyloxy,
derivgfiyesthgeeqfi ke, " Hydr oxyal koxyal kyl am nocar bonyl " neans

a "I@dé@@cloamﬁ'b()@lﬂﬂl@leﬂ@ﬁrrs@‘racﬁ@dl k(xiksfraﬁa)(@d)m&% Ris

al kyl ene is as defined abov

heteropyclealiybns defined pbone Mpee Sp?qkfeca"y rh@tt@“rno*mwalowwlearhwhs
mClL@CSS QBHE ﬁ&tqgm%ﬂ 1N SAH i GhS&AroTRNRNM Al £ M pigseYig] noCarSinHReRf, 4-

8 ring atons in which one or two ring atoms are

mom{@ilm%@pmthxlei@u&e@amp%bﬁnodme@yl ¢nd thedprvatinprthercef. i
an"ﬁéﬂér@%@[oafk&f%mygrﬁ)ea%s a Fahﬁalr ?’cﬁl@léﬁef‘ﬁ v@;HeFEQl ?stlﬁ{gf‘oc?abﬁgyl as

eterocycl oal kyl ring ndy be optiona
definedlabevet Maselsperifinalbribe rm figterecylgadvialloe inchidesy betflen@bllnyted

. o IR S SBEAROLL 0 £ L.
and thy derivayinasttheyéoft et r ahydr opyr an- 3-yl ,

! SHABAINY PESNIhe B SO UMBEORR yper
is hete-r®yylloalkjdeus defomd abdwl Mdnakmgnﬁhailyohd tlcgdl hydr oxy,
heter g:loa 2laall y&mlpg -cgrd ?%/l in lula Ml% 1¥c;t 1im?t@11 po? ?-lp%'m)l’idinoethyl-
ammocarbonyl 1 plperldmoethyl-ammocarbonyl, 4-morpholinoethylcarbonyi, 1-
piperazinoethylaminocarbonyl, and 4-thiomorpholinopropylaminocarbonyl, and the
derivatives thereof.

"Heteroaryl" means a monovalent monocyclic or bicyclic aromatic radical of 5 to 10

ring atoms containing one or more, preferably one or two ring heteroatoms selected from N,
O, or S, the remaining ring atoms being carbon. The heteroaryl ring is optionally substituted
with one or more substituents, preferably one or two substituents, independently selected
from alkyl, haloalkyl, alkoxy, alkylthio, aminoalkyl, guanidinoalkyl, halo, nitro, cyano,
amino, alkyl or dialkylamino, hydroxy, carboxy, or -COOR where R is alkyl as define above.
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cyano, carboxy, -COOR (where R is alkyl as define
above), or -CONR aRb (where Ra and Rb are

wO ndepsasient | y hydrogen or al kyl), or a prot edt@us2005/019394
derivative thereof. Mre specifically the term

MorB 8pRIRE iheeénlﬁmleterdagh Hﬂ:ﬁﬁles Iauctls hé linffed kd, BYdi®4 gyfrolyl,
rroll pi peri hol i no, pi perazi no,

imi lYlaﬁ‘WVbﬂyﬁm.?(hy'I‘dd)éWd“W Wﬁﬁ(ﬂyr%dme pyradizine, oxazole,

isoox AR 1yEHRRAKhAR, hmhsm{eb@mﬁlmom@%&oﬁ%a@iIaf;.altmazGQR wher e
R is heterocycloal kyl as defined above. Mre

s peldeteroarisplfonyhemeasp aradisebrSObl evhew|Beis hetgroppthgs defined above,
e.g. fﬂﬁhﬂgﬁﬁnylbﬂfrady&uﬁ}&{yl bt gie .t O,

rrolidinocarb [, 1-piperidinocarbonyl,
n%@tﬁﬁ@ﬂalkwb d@ﬂabsmsaﬂlcall (allﬁilqﬂé}EZ’Yhﬁltﬁc&ﬁMSﬂranl group as

t
T L ——

like! Het erocycl oal kyl car bonyl al kyl " neans a radi cal

- ( aﬂ-h!ﬁgljo aam% ﬁsr g aﬁnrét?%&%?e[ﬂ?rﬁt\ég Ln%ﬁ!)\l&'ént %llg Ert SP 3to

above. re specl
8 rndgeltcemscm y\dlhahanlnk gt tv@rrbrgraydms anc:hﬂndeaztombadlected froot N) OirtS€@)n,

[r | dino bonyl et h
whe&e ripLs Bré ?n?(e nocarOE% 5 Fe Ie amlmg r g atoms being C provided that at least one

of thethetelvatonnis m;irdgerpgddeﬁlteydm oﬂe—qmlt\p@ taBomoans e nyd:cmellmebl.ace by
a caﬁggﬂépozlp?jb% téeg%rbgy(ecgah{]ﬂ%grﬁgmaﬁ Wgﬁ a}/géb%? ute¥i w1th %e or more
substieiests qEfetablaloky br @e sdiediteed, iadmpesienfipsctectd ot dlka) Hydroxy,
hydr}o?fall%yi&ﬂ%og?,taglg})?(?%ﬁl’lgz}%fh alll§afy1ll r%l?lﬂl {rlgelll%q eha'lo % oal )§l Qr%t
hetefiapg rardliyl; }g-ete)‘édﬁﬁﬁﬁlyﬁaloaﬂcgmﬁlbhgﬂah& 'chrtbwkﬁt C?hNRaRb %where R® and
I, thyl, na the derivat)ves er.eo

R" abq g F*&%g)%x @ﬁrwp a1 @J&&ﬁaﬁf QR BRtFR ispliarhas defipgghoug More
speciffdalirthe MdriyHetre) clbarniing lirf%ldaeé ﬁuthﬁﬁ(ﬁ'llﬂﬁ%ﬁ ke BLKNdirRS piperidino,

. defined above. re specifically the term
pipefazingr 29 hipwatPROlng: & thedlestyatives BSHPf. i ncl udes, but is

not-Hydrmnga&mdayi PiEAnS b irdlii APRIEMITRIIIOAGR t@@JNdH)NHz
peri di noet hyl - am nocar bonyl,
4- E’b‘? ?}ﬁ%?m lﬁmlﬁy p]é%qugblﬁ;q the grodrugs of compounds of Formula I. The

tem%r@&ﬁ@%'nﬁ@rﬁeﬁ}(d @HFCEE‘H?@HVQQHW}‘ bon@&tfcatridrd) W@ are capable of

hol i nopr opyl am nocar bonyl, "and the derivati ves

relegsing thecrctive mﬁqeé\e@ta)fypnn%hm\élerathmm iepdministesashte i ¢ or
manﬁheﬁl)éﬁ Ed ec@rlQé]@‘itsé 6f tﬁ@gdtﬁ/@kn 1e§t %ﬁQurl Qn \CA;J‘ gPr@&rﬁQ;Bcan be

contal n ng one or nore, era y one or two
prephist by teghwigues ndvarc togae sklbm 1N,the art. These techniques generally modify

appropriate functional groups in a given compound. These modified functional groups
however regenerate original functional groups by routine manipulation or in vivo. Prodrugs
of compounds of Formula I include compounds wherein a hydroxy, carbamimidoyl,
guanidino, amino, carboxylic, or a similar group is modified. Examples of prodrugs include,
but are not limited to esters (e.g., acetate, formate, and benzoate derivatives), carbamates
(e.g., N,N-dimethylaminocarbonyl) of hydroxy functional groups in compounds of Formula I

and the like. Prodrugs of compounds of Formula I are also within the scope of this invention.
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O or S the remaining ring atons being carbon. The
heteroaryl ring is optionally substituted with one or
woRne/1s883bst i t uents, preferably one or two sSubse@T/USDF019394
~independently selected fromal kyl, hal oal kyl, al koxy,
al feyd praiens 1naéﬁtleﬁ’ ﬁllsdf Wclud@su(a&‘l\ﬁh{?&%h& YlotecRa |d9mva'ﬁ'v$srcﬁr
cyano, am no, kyl or dial kyl an1no hydr oxy, carboxy,
come@undeeiﬁermhl@rlem dxgmplekyhengomgeundn ef Easeula Ivprtain an oxidizable
mtrq‘ggﬁ%ﬁl éeg' Whert yso.ﬁﬁ%m Gﬂfo%gﬁrl xbmalﬂg fne, Btino] a‘-nfmﬁmo
Iimte pyrrolyl, 1 mdazo y “thiel
Plperldmamlberammmlomho ph@laliiylampyrgmm dghe rpremaMm@n be
com%)‘té@fé' AN 8md9§%9 hds »beﬁﬂ&@%% ¥k artPenZOxXazZOIl €,
qui nol 1 ne ul I ne enzopyranyl, and thiazolyl.
Héﬂserwjan ybmpmmdsnoyﬂ Formwlah sorsain grdupssuch wlémm,ecradaoRy,l S
WA sulfon
carbpﬁfl gthl‘gférlﬂn?' E%Mtﬁgqg% Yo%ﬁn gtox%ﬁ%,ttgér/s% r aPskca]n be Ipréotécted with
a suitahdk praﬂectir(g@rdqols e’negm;Relwhsvel@of suitablh etogrcter grbu;grcampe foand

in T% Cfl(‘v)rlee;r]% ?rtc)) ﬁe %r%ru S t[r)zy rﬁgl/ zﬁg)?%i{%zs Jgﬁ%wﬂﬁi &{?t hyIn(’: 1999, the

dnscloH&é of wmylm isomnsrpmd'tedmfs barefatnte & @ckendrety ﬁﬂ&tpmtedtaﬂ
. novlentc of 3 to at o in whjch
deri RS oBRbo el Kot T the peraresihy snerud bl Ratrs PN R

e} AO'Iphﬁ(nQ)diltlcaMyQb@pﬁble&ala‘l’bf lartb@p@Ind nfe@fi® £Aalt tiat ist he

o e B3R S A Sbe 5 b

parehdddnpaiki0 BuckisaSinalade: opt i onal |y repl ace by a carbonyl
group. . The het§roc cloam no . ring may be optionally

suBRq pddiaacalfy, fosmedhwith inopganic @Gbélﬁhtaa@fﬂrgchl%waﬁ@r abl y
hy dn@&%nﬂd aclidA@ulﬁu#aatuutMﬁmta&d ﬂf( HGBRED e dnY tea k8 Cor@6iniet Yth

al ky droxg droxya alkoxy, al koxyal kyl
orgaamaﬁleaﬁ%g@s acg ‘a?ﬁ‘ mwww hexagoic RiflsaFiRpanitangprppionic acid,

glychid a%'i(pamblc a8 ah&wamdhﬁm%ﬁ@%al d¥dinic Qah %All@ﬁkld AR acid,
cyano, car vvhere Ra a ar e

fum@rr?opéweﬁaérm 4c~y1y ﬁ%ﬁr @gda her@plcgﬁp idy3-y4- h)@koxybxy@wlovh@rzewracnds
cmnﬁtiﬁ%ﬁd%a:ﬂﬁﬁé 814, Mﬁcsul\fgﬁlg g@l@ %@Haﬁésﬁﬁ%né’ a&l&] qc?[ erm

terocycl oam no i ncl udes I'S not Imte
ethamﬂmlfpm@lam@ 2- fpﬂwwtmmsﬁlfOp1C|@lexdalzqnmesw®dlc acid, 4-

chlo ﬁ%%%g@%r &(?d 24@%4188%9@%}'&}62&% \éﬁ%l‘h{?‘g{“%ﬁ'ﬁﬁﬁ RH)H
camplOfsuNOMp R, glﬂdobenmrecsm 4jdhnethlylengbisa(3shydiong{2eried - ctalrt@xylic
‘ acidﬁé%ﬁ%@a@ém? 2R QHHQ& {;etlc %ExHUt I%ta+y buEy-m:gtlé gcrlc!qa%rﬁ %iullfllglc

o Pepresent coval carriers,
acidygluchicarcid, glamid aidyhydroxynaphthoic acid, sallcyllc acid, stearic acid,

muconic acid, and the like; or

salts formed when an acidic proton present in the parent compound either is replaced
by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or
coordinates with an organic base such as ethanolamine, diethanolamine, triethanolamine,
tromethamine, N-methylglucamine, and the like. It is understood that the pharmaceutically
acceptable salts are non-toxic. Additional information on suitable pharmaceutically
acceptable salts can be found in Remington's Pharmaceutical Sciences, 17th ed., Mack

Publishing Company, Easton, PA, 1985, which is incorporated herein by reference.
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rel easing the active ingredient of Formula I, when the
prodrug is admnistered to a mammal i an subj ect.
waelosassssof the active ingredient occurs in viROI/US2005/019394
Prodrugs can be prepared by techni ques known to one
SKirht &étnbdindd Ut (R fresclIRRAGSERBMAAY SSURARE Bhicks. M@Ridokinds
appropriate functional groups 1n a given conmpo
of thetpsesentim¢ntionegpnfaining 4ncmﬂhmgtnﬂedb§uhs§me¢bértom @glarlve rlsataéed in
| ORA 105 QURRndW 1
optlgarll'ygbm orfréégxmcufglgr?so Cg}ér‘rpouﬁw L nqyé zi:or A gJ fTQJ *e%ép}@aﬂlgqgtwe
fomvomb anbbsreemvetmuqﬁ matenipldr depy gemdtrinisonetd 9f qlefinsaGi@dowble
r
bondS e RLARBY plckens B o yuhdt e BBhr B Tl sl st
isongess @e sor(tenrgat¢d mckd present ihoanpran. eCis anditrds geoadtac isomers of the
compS g BE Y R tean BT R BsP e e ot s agmiaore of
ison@rOar@s seplarate(dnmwnd $orois. Rdircmnailaenhntam&rlbj‘mwtdréWenc racemlc

P t
fornig g8 alt GForpei TR IoRus e e Tite Do S o Setunfune afFomta
1) are ﬁtﬁéﬂdldd:gm(e@k?hd':: y;ﬁtllf ¢ @ereatitniistiytoe tdomdricl Brin\igi§pedi€isalBfindicated.
ounds o or

For. exa en conpound f
o PRGBSt T ol k s B OmRriE Py "zpéug,dss of
Foridfign vmaﬂdmmdutoﬁqe&@fermhad |1ll|§:s@ﬁteabf1@thé}wﬁk)érdb%hﬁ&i in thls

am no, alk m no, peri di no, piperazino, phol i
appliggatiey) %lsmwéﬁﬂ%ﬂfotaﬁ%%pﬁoweﬁa Histp Sgu SRRl ppssible

taut Gy B thiRenttt® b BncdmPdsEtEb o cHRIN] dlﬂus\/bﬁhbnskaﬂ@%hchﬂﬁng &nd are
art. Al so_when conpounds of Fornula contain groups

withi the seope ﬁ&faﬁdwml%r@awm%fmmwmt ¢fifsrmyp Labgerg¢roup

C(—ﬁﬁﬁ?m{ﬁéaﬂgalﬁorﬁ@ﬁzé @@@@—I@H)‘Nﬁﬁl)} gr Peﬁﬁdﬂf)&‘l‘lpsasci@&i R&ein the
protected with a suitable tec roups

terms gHey} iBpledesiall dhq possiblg fsomgrie éoiifﬁatsit BIPHP g'rbélu paly @ dgw
exargﬁesf pelS]al) férfh Fu%ﬁer@b?ee Wﬁen fhE Q}trc‘ﬁ@ tgfo\(lﬁs s(aéﬁ’ Hpasr%l' Heth)&?p' c

hesi s, sons,
hetemcs@mils»d BEe ssbstl\&md: Hﬂev glclquie il ﬂ@rpaﬁlé@nalh sprapns albgit only a few
exa }?gsez{rggg;qaor{ nits entirety. The protected derivatives
of conpounds of Formula | can be prepared by nethods
we Certaimoemnpdunds the cantein a/basip gronpraucduas ae ahing pattioe pmdafbi agid

| t .
ol e ESPRIUAL TBAOR h  phScpon pins
free dm:meraedi a ;ﬁhacar’av@hogmd: arl asatcztvvttﬂrzby inoWhiththe paireris protonated to

forn)f %”J%%ﬁ&‘murph nd %l%l ctaﬁ)ox Fc aggl is d%ﬁ& ?%iqg r%ﬂ csé%oxicflatel

I norgani c orirc
All shuyhimhmemmsmreamclddedsmth‘iunwemtlam d, nitric acid,

ph08§)0|'f10{emcyg llg)’l" r%re]zgnsta satura elﬁ or unsatura?e%rov%e& I]-nat it is not
aromatic) monovalent cyclic group of 3 to 8 ring atoms in which one or two ring atoms are
heteroatoms selected from N, O, or S(O)n, where n is an integer from 0 to 2, the remaining
ring atoms being C wherein one or two of the carbon atoms is/are replaced with an oxo
(C=0) group. The oxoheterocycloalkyl ring may be optionally substituted with one or more
substituents, preferably one or two substituents, independently selected from alkyl, aryl,
heteroaryl, aralkyl, heteroaralkyl, haloalkyl, halo, hydroxy, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, guanidinoalkyl, alkoxy, cyano, carboxy, or -COOR where R is alkyl as define
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organi ¢ acids such as acetic acid, propionic acid,

hexanoi ¢ aci d, cycl opentanepropionic acid, glycolic
wa@eiod/ 118354 uvi ¢ acid, lactic acid, nalonic aci dPCT/US2005/019394

succinic acid, malic acid, maleic acid, fumaric acid,
above@ MGE LifecRiehlfl: thEiehh héte@E)dball® RERIEs, B&lisnot limited to, 2 or 3-

3- (4- hydr oxybenzoyl ) - benzoi c "aci d, Cinnam c acid,
oxopyaeddint lcylad i360r 4rexonREding. 3oromorrhioino, dtaramirstazinemn-c

oxoffidtarobyriiy - BRAAHINSIORY £irhfdhfbtidone, and the derivatives therepf.
chl'Oxahberrerdiedkyldlion meansiadadical HalshlehatRewbgeaRfioai c
oxol‘%l?ebgdgﬁléélﬁcgllﬁtﬁgpgg%gs%@hﬁed%%b\%’ e. é%,%ﬁ%éc%cfaﬁﬂh% @ d.

oxohktetdoynipt Rylaikpie bickidés3 bimjisinas tiyni2d en@-of 3-oaotyoelidind -ddmethyl,

- phen ropi Qni.c .aci tr ylacetic agi tertiar
ety P BRRIAR) 2% dySo Bt LTRSS afordf EnaniorapoRid-
(methlyLtthpl or pacpyd), 2oy olyiperysiva plyt-(nadtisyl aethyd,, or pedpiyh) ya-oxotaahgdro-

st.ear,i c, aci nuconi.c,aci and t.he like: or,salts
PR SRR RS Ptk 3SR is el B oSl angporyD. 2
imidaﬁ?afwm@lﬂhfthﬂ ethy, dr@rx?pagfe@dhye dtriﬁﬁti@ls the@of. €. 9., an

al kali neta) i.on, an al kaline earth ion, .or, an

o B ooreptGTay Gl 2t e SuREHeR SRR e Bage such
circiaBsthcé ﬁ:ﬁp békrﬁe&ﬁ_not dbcﬁﬁ, lhuafn tHatiit ﬂ&cript[déﬁhd'lhmlg _hgﬁhdsbl@ where the

t ronet hanm ne, met, ucanmine, ;and the like. It is
eveny ALY MEIBRLCAREHTS ewén%ﬂgm ighiiEdaer Jotak e sptablfe sal ts
"hetéb& cialkyl @¥bFoptiddaiytrheidabr diklimstimdd with S1algMigtadpt Reans that

phar maceutically acceptable salts can be found in
the aitgikmay beineed prAr Recselbiane e dseripHeniecludepsiuatians whae the
hetefdR1ba101 BUPRTRGY or Eabs@lted RAth at AR gr¥b 41 sitSations where the

i ncorporated herein by reference. The conpounds of the

hetefpexaleateyl Brova inop by A e thesafiatheroupc centers.
gggp Hﬁﬁllﬁcéaficéllg}eatc%'bﬁﬁl% Qgr'rilep(‘/recm‘:ibfgﬂt"?r%ﬁ@d &lhﬂﬂ oggh excipient

: trically substituted atommay be isolated Iin
that ispis¢folin Ipyepadng a/ghagpaceeticehdomppgtipnsthat is g¢nsrajis isafe lienvigxi¢ and
. . ; . i cal [ I :
i BB 0B P SRS Pl ST
acceplableiforsete@n@y deads|veellmo human phaonadaetidal kse. 'daphalreacoutss Bnt

i . . i : ' |
el 5 AR B WS ML i USSR
morathdn pmessush gegret.ri c i soners of the conpounds of the

Pr eF el ek BVERLIN BF £ofasehiRgd. and may be isolated as
a m'xture’of T eoners” oras Separated isoneric forms.
Al (1) pheverating tlentisehseoine cawsing dheadin @h bxymptanes, of tteakisease not to

deveﬁc%gigr% é%lgrﬁ?eﬁ !Iﬁhldit gg g‘ﬁ%{?lﬁ%glt(g Srn;g%iigﬁglfs%rtgﬁleodfisegse%u clllo%g H(gteyet
experience or display symptoms of the disease;

(2) inhibiting the disease, i.e., arresting or reducing the development of the disease or
its clinical symptoms; or

(3) relieving the disease, i.e., causing regression of the disease or its clinical
symptoms.

A "therapeutically effective amount”" means the amount of a compound of Formula I

that, when administered to a mammal for treating a disease, is sufficient to effect such
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I) are intended, unless the specific stereochem stry
or isoneric formis specifically indicated. Certain
weowpasisis of Fornula | exist in tautomeric  PCT/US2005/019394
equilibriun1 Conmpounds of Fornula I, which exist as
treat ﬂEé %s@a@@ Tﬁ@%gra c% &éff?'teﬁ@@tﬁfg aﬁ’l%unﬁt' ufﬁrer §epending on the
escCri I'n this application as one possib
compant ghediseastoandiiseverity and themgbevaightieates;taf the mavamalde pe treated.
poss.: bl " o] Q $
it AT SRERER ORI ROTAR SR Maep iRy
hydrogem selspe of this invention. For exanple, in conpound

Co TR A B S RRAR SRICR T ARRRL £

deﬁtteb abdwer RBprai;dngahve exahlptbemcaidb buthage pm $igiited & thoreoimethyl,
. far f [ | kyl group albeit only a few exanpl es
ﬂ“mﬁ?ggﬁggapgﬁfﬂmﬂFurthernnre, when the cyclic groups
suuheﬂs"ﬁémkarhﬂ&enmmcgm&bheterocycloaIkyI are

a1 T koglkily mes S pdi R Sl e R Bty 0 3lepe BT B

abov@.o REpYREGLVOSampRE IR ude Butlashat ligied  weidbmakyl Alteidodthe, and
portion and an acid portion e.g., carboxylic acid

the'B‘Bftion, dependi ng upon the pH of the solution, may
exist as a free amne and a free carboxylic aci'd or as
a zwitterion in which the anine is protonated to form
an amoni umion and the carboxylic acid is
deprotonated to forma carboxylate ion. Al such
zwitterions are included in this invention.
"Oxohet erocycl oal kyl " means a saturated or unsaturated
(provided that it is not aromatic) nonoval ent cyclic
group of 3 to 8 ring atons in which one or two ring
atons are heteroatons selected fromN, O or S(On,
where n is an integer fromQo 2, the remaining ring
atons being C wherein one or two of the carbon atons
is/are replaced with an oxo (C=O group. The
oxohet erocycl oal kyl ring nay be optionally substituted
with one or nore substituents, preferably one or two
substituents, independently selected from al kyl, aryl,
heteroaryl, aral kyl, heteroaral kyl, hal oal kyl, hal o,
hydr oxy, hydroxyal kyl, al koxyal kyl, am noal kyl ,
guani di noal kyl , al koxy, cyano, carboxy, or -COOR where
R is al kyl as defineabove. Mire specifically the term
het er ocycl oal kyl includes, but is not limted to, 2 or
3- oxopyrrolidin-1-yl, 2, 3, or 4-oxopiperidino,
3- oxonor phol i no, 2-oxo-pi perazi no, 2-
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oxot et rahydr opyranyl, 3-oxot hi onor phol i no,
2-im dazol i done, and the derivatives thereof.

w0 tehesser ocycl oal kyl al kyl " means a radi cal PCT/US2005/019394

Representative compounds of this invention where R', R? and R are hydrogen; X' is -N-, X%, X°, and X* are carbon are

-(al kyl ene)-R where R is a oxoheterocycl oal kyl al kyl
group as defined above e.g., Mre specifically the
t erm oxohet erocycl oal kyl al kyl ; includes, but is not
limted to, 2 or 3-oxopyrrolidin-l-yl-(methyl, ethyl,
or propyl), 2, 3, or 4-oxopiperidin-|-yl-(nmethyl,
ethyl, or propyl), 3-oxonorpholin4-yl- (nmethyl, ethyl,
or propyl), 2-oxopiperazin-l-yl-(nmethyl, ethyl, or
propyl ), 2-oxotetrahydropyran- 3-yl-(nethyl, ethyl, or
propyl), 3-oxothionorpholin-4-yl-(methyl, ethyl, or
propyl), 2- imdazolidon-|-yl-(nmethyl, ethyl, or
propyl), and the derivatives thereof. "Optional" or
"“optionally" means that the subsequently descri bed
event or circunstance nmay but need not occur, and that
the description includes instances where the event or
ci rcunst ance occurs and instances in which it does
not. For exanple, "heterocycloalkyl group optionally_
nono- or di-substituted with |an alkyl group| neans
that the al kyl may but need rjot be|present, jand the
description includes situatiggs V\,h%e t he =
het erocycl oal kyl group is nnrq- orcdlsubstltzted Wit h
an al kyl group ang uat i ong-2aher & t he
het er ocycl oal kyl 5% R_its not ZSubs|f't ut ed vm(f’h t he
al kyl grd&pqﬁAof' g .gputlccP1y aétept abl e farrier o
exci pi ent” J-a &rrier orl an epei pi ent fhat is
useful in pr ng a pharnadeuti cal conposition that
'S g?nerally Yafe@ non-toxic [and nlei t her bi ol ogically
nor ~ot herw se ndeS|rabIe, arﬁ\inchydes a chrier or
an exci pi enZfh&T i s accept ahlge fofoveteringdy use as
phar maceut i cal |gse. [RA pharmag¢gutically
er/ exci pi ent"|€as used in thi
ude
a

75’-SO,NH;

2’-OH

specificatio d clains incl s both one-and nore
t han one 3u excipient. "Treating/' or "treatnent" of
a di sease<T B¢l udes: (1) preventing| the disease, i.e.

causi ng the i ni cal synptong of the diseas¢ not to
devel op in a mammal that nay |be exposed to or
predi sposed to the di sease byt does not yet |experiende
or display synptons of the di|sease]

[z T T
@] (@]
(@] O
©r O
. (@) (@]
2 O 0
.—04 Q) O
2 = =
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o)
ﬁ Y &
=
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S
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(2) inhibiting the disease, i.e.,

arresting or

reduci ng the devel opnent of the disease or its

W@ LGosil 8854 synpt ons;

or (3)

causi ng regression of the disease or its clinica

synpt ons.

t he anobunt of a conpound of Fornula I
adm ni stered to a mamal

A "therapeutically effective anmount”

nmeans
that, when
for treating a disease, is

sufficient to effect suchtreatnent for the di sease.

The "therapeutically effective anount” wll
dependi ng on the conpound,
severity and the age,
be treated.

where R,
al kyl .

"Thi our ei do"

vary
the disease and its

wei ght, etc., of the mammal to
means a radical -NRC(S)NR R’

R, and R' are independently hydrogen or

"Thi our ei doal kyl "

means a radi cal

-(al kyl ene) - NRC(S) NR R* where al kyl ene is as defined

above. Representative exanples include but are not
l[imted to thioureidonethyl, thioureidoethyl, and the
like. "Ureido" neans a radical -NHCONH2. "Ureidoal kyl "

Means a r

adi cal -

Position, R*

as defi ned above.

are not |
i ke. Rept

imted t
entati

Rl, R2 ang Ry are
are carbo@ are di

At t or ney
CLO01517

Pocket Nb

BCTPr ef e

definition of thi
Summary of the .In

al kyl ene) - NHCONH2 where al kyl ene is
Represent ati ve exanpl es include but
b urei donet hyl, ureidoethyl, and the
ye conpounds of this invention where
hydrogen; X1 is -N-, X2, X3, and X4
s5cl osed in Table | below. Table I OO
CLOA 517 PCTAttorney Docket No.
'red Enbodi nents Wil e the broadest

5 invention is set forth in the
yent i on,

Position, R*

| are preferred.

of conpol
wherein |

ds isr
, R13 a

of the I mugention.

For exanple: (1) One preferred group
cpresented by the Fornula la: la
nd Rz are as defined in the Summary

R3

" cooH
COOH

ji/\n/ N
0

0]

M coon
COOH

Cpd.
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Wthin the above group la, a preferred group of

conpounds is that wherein R3 is
waoleaansszy al kyl am nocar bonyl al kyl , preferably PCHROOMNR 9394

or -C(CH 3)2CONHR wherein R is dicarboxyal kyl, nore

preferably 1, 2-dicarbox
|, 3- di car boxypr op- 2 aﬁ ?r%gbﬂﬁbﬁﬁwgmﬁreferably
v(/h{fe) the b?oa@bﬁ%%ﬁ%n %r hyd moém(o'é)ls bot 20,8 Ah® SuMBlaly b the
hin the ab oveFEre erred group and nore preferred
Inventlog,rC@l:tplili1 commponndseaf Fomapleilare prafestedn an?@nml‘éf erred group
co i $ fhat
) e r‘%%%gﬁ&‘ ﬁ% 0% %mp \ahg{] r)%}‘braersre]:nrt]%d by the %lof)mula la:
alkylsulfonylaﬂﬁ oaIkyI al kyl sul fonyl, am nosul f onyl,
heterocycloalkyldhrbonylalkyl oxﬁﬁeterocycloalkyl,

car boxyal kyl, Lo Shet exgc nloa | kyl , heteroaral kyl,
urei do, al kyI urfei do al Ryt
al kyl ur ei doal kyl, d y ,rei

ur ei doal kyl ,
t hi our ei do,

t hi our ei doal kyl , - CORL2 (Wher# RIY is al kyl,
hydr oxyal kyl , or hal oal kyl ), , :n%% CCR12 (where
R12 is al kyl or hal oal kyl), RN where R14 is

hydrogen or al kyl and R15 is hydrogen,
aralkyl heteroaryl, or heisroaral kyl),

wherein | lky.r? 2l C%Ré%%lnéw &gﬁﬁfd@g}%%&gzryﬁr al kyl
Ve('?‘ﬁlﬁh‘ﬂb{é abobsg?augqayal ref}heﬁglgﬁl?qgrc ggglgdg i ﬁﬁ@ﬁ\%‘%m R is

wher e ydrogen or gen,
dicarboxgitlkylamimmaibonglaiky], paefetaklyl CPh@@ﬂé&loyl—C((Hrh)zCONHR wherein R is

dicarbox?%%?]g gag)rﬁg lgrrke}lelégﬂﬂy |_1 %ib{gglrhg{ly%}}iyg 'S'ﬁig E%@%héx%rec{&??-% %véns more
het I
et B0 g S (UL, 18081, 0

Witlia pleanahene pgpf%rrq@gryup andNROBSTRIRAY BRRDE Mprdrigedthgresm@n even
r n or alkyl, and R28 is
more pwﬁ&gﬁd%r&# gpﬁeﬁ&%g Sxtlal?}g&?la ﬁgﬁe het er gar yl, or

RAeg lﬁl@,&iydfdﬁ(y/hlkw a]R&VsulEfOﬁMBﬂﬁlot ﬂg?ltsiillﬁﬁny\lﬂlﬁihoﬁlkﬂ, alkylsulfonyl,
itrogen at are attached form

ammosuﬁ%@yc%flzfé%rew&m %’%Slgﬂgy; Weﬁ&cyam@mmwyi
oxoheterg)W‘?(fa?k}JﬁﬁylgggiB?%llﬁﬂ glrl‘élag eﬂ%ﬁﬁfq& Hlap&‘lﬂhg’ﬁs nlllrQ{(doalkyl

and ogen,
alkylurelldealbylo dlaydyluradoﬁkyleﬂmarraﬂk yhloorelcR&dkydm@ ? twharg Rt”hs mlkyl,

hydroxyeﬁk}/l Ola?%qnlga{ino%%qdea%g @g@m%g Bgﬂ%%}.kyg ﬁﬁoaﬁﬁﬁ? -CBWR'S
(where Rﬁh@f}ﬂaﬁ‘o%hlﬁ bpak¥walﬂ®'é Riatspes adlkylt H91, apdflkyl Fiﬁeeére&?b loy

i s am nosul fonyl , alkylsglfon [ am noal kyl, ha

heteroarqilgylbogg}/lglwp CONVR 8 %@[hﬁsm R'® is hydrogen or alkyl andR'" is hydrogen
alkyl, hyﬁll%k(g{:lﬁ@/ glb/?ad: }ﬂx*lcﬁ‘étg%% Y lfl¥ eroa&’e{l%flgi C)-NRU"r}?p E’\S'v’ﬁérﬁ"& is hydrogen

or alkyl and R" is hydrogen, alkyl acyl, aryl, aralkyl, heteroaryl, or heteroaralkyl), -(alkylene)-

al kyl, aryl,

NR¥R?' (where R? is hydrogen or alkyl and R*! is hydrogen, alkyl, hydroxyalkyl, acyl, aryl,
aralkyl, heteroaryl, or heteroaralkyl), -SO,NR*R% (where R*and R® are independently alkyl), -
NR?°SO,NR?’R?® (where R? and R?’ are independently hydrogen or alkyl, and R? is hydrogen,
alkyl, aryl, aralkyl, heteroaryl, or heteroaralkyl or R*” and R? together with the nitrogen atom to
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di al kyl urei doal kyl , - CONR14R15 (where R14 is hydrogen
or al kyl and R15 is hydrogen or alkyl), -

w{ 2lokyissme) - CONR 16R17 (where R16 is hydrogen mrT/e$2oyd/019394
and R17 is hydrogen, aIkyI or hydroxyal kyl), or

which thgg areFéJaehq%)sfowRﬁgtggoé:%c or h&]ﬁyiwi% Wo 3 ;Z%Lere R?

and R® ﬁ@ﬁ@dd@éﬁfeﬂﬂ?h&&’rog&'—oﬂ aﬂkill M) lsampda@g%ul ilﬁﬂyhryl aralkyl, heteroaryl,
ur ei done jert butylureldonethy 3,
or heterqgrqﬂg_rlw |Ru a:_qddb niagater withithrontregap atom 'to Wthh they are attached from

1-yl carbonyl - net hyl, carboxynethyl
h
eteroeyEiog xy’rr(lgs}t hyl car bonyl am nonet hyI am nocar bonyl ,

a zw1tte1m:tﬁ¢x}d Erarmaceatitally, acéﬂfptﬂﬂ@ @alhxh&ybﬁet hyl ,

Pa?tlﬁ@%{)hy %;nhqo%giglg? HW tﬁ@yl?wfon)iammoalkyl halo, carboxyalkyl,
hydroxysll(?l' RERICHIbA @%Qﬁ}h%ﬂ ORGAY lureidiiik 1 allyilgrﬁ%dﬁghgl hyl

In-4-y car met hoxyca bon
dialkyluRidwalksg], GQN:ES R' -(h’ildle R Btﬂyylmgan bD alcy L adi RO fseltshlydgen or alkyl)

(alkylen%y g{)g%loﬁgb E‘?léfif‘é erelg?léﬁh)él 3 u%ﬁ%{?ﬁﬁ?ﬁﬁ@?%@ﬁ“ %E I ‘gv en

hydroxy IRy, di-@flieN &Y NICERP $whera tref ﬁenfd;dwg@ﬁ 8} AlkyPand R*' is hydrogen,
artlcularly preferred group of conpounds is that
alkyl, h}’Wéﬁkﬁ oRE3)i s hydrogen, hydroxy, methoxy, or

0 y ;
LSRN IR Sy S50 ST hsomp. 5.
dimethylnyenﬂ-'@nﬂhjflaambloﬁretﬂyft plj)ebailﬁ-1belca&bdrv}dl-ﬁﬁ@hylmhrl&fxyﬁlethyl,
har eutjcally ccept able salt thereof.(l]) Yet
hydroxylay Rarbopy sinariciRyly RO DRRIASS MBI EM Il a | ar e
; r 3 .
ammoca%ﬂﬁ)ﬁ?;nér{‘%&gylgbﬂgﬁgaﬂsnégaﬂﬁhﬁrr%é;?%hdelﬁ%ﬁﬁﬁMﬁlﬂb@ﬂ%nylmethyl 2

hydroxyahylarrnlrm@elablo13}Z)1n15tvltfplh,<a119!Ip110'31 -4-yd-garbopylewshy],
methoxyGacbpngpfiofeinthf 58 BRERA mosoxyesmienbrmapimamsiy.

hydroxyﬁethli}}/ QF meyHyRMBhyladinde@tiyaxy- 2' - hydr oxyphenyl
5' - di hydroxyphenyl, 5'- cyano-2' nethoxyphenyl
Vg‘,rthlg iherhoxe Bmﬁwedggromgq@gay&fgﬁ@med and even more preferred groups

contalneg the@eln dd o%ﬁg ny%ﬂ'f@@ﬂ}%}eg lg? uy@{ﬁ[nﬁ,é}\g%d% lf {Ha&&_ggllggqﬂgl X

‘Emdigdvr?gemhefﬂ;dﬁy, ﬁaeﬂmyme&rohwwborﬁﬂ rhmdrpeewmlsfﬁwdrogzn
| Iox en -am
Mgs PEsf %ﬁén? COIQPX‘PW’OC}f mlﬁ Eﬁpbf‘éﬁ%f“il]w F@rylp Ib or c:

2' -hydroxy-5"-im dazol yI phenyl, 5'-
am no- 2' hydroxy go,H 2' hydroxy 5 ' -ureidophenyl,

2' - hydroxy-5 'HN®ZX. nor phol i n- 4- COzH
CO,H HNtie
COZH
N
@ *ﬁ KCE\
H,NO,S HzNoz

Ic

or a zwitterion or a pharmaceutically acceptable salt thereof.
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yl et hyl ) am nocar bonyl - phenyl, 3'-brono-2 '-hydroxy-5
' - hydroxynet hyl phenyl, 5" -(2- cyanoethyl)-
“KEMmayﬁﬁsxyphenyl, 3' -brono-5' - car boxymnet hyl - 2CT/US2005/019394
- hydr oxyphenyl , -(2- carboxyethyl) 2' - hydr oxyphenyl ,
5' -an1nocarbony|nethy| - hydr oxyphenyl, 3 ,5
-dichloro-2' - hydroxyphenyl
(I1) Y%t aﬁmﬂé M’eﬁed% F%fb&ﬂf)&iﬁd@bhpéﬁﬁlﬁi DiileANdRIAREAR el thlety:
henyl , an1nosu|fony|an1no-
' - hydr oxy-phenyl, 3'-bronoRS '-chloro-2
-hydroxy phenyl, T - hy / Xy-5
-(4- nethylplpera2|n La {c bonyl)phenyl 2' - hydroxy-5
- (4- met hy Iplpera2|n 1- -Veﬁ1hyl)phenyl
5' - car bam m doyl - - hydr @xyphenyl , 5' -(2-
dinethylaninoethylaninoca onyl)-2 '-hydroxyphenyl, or
5' -am nocarbonyl - 2' - hydr oxyphenyl . Preferably
2' hydroxyphenyl 5'-fluoro-2' -hydroxyphenyl,
5' -chl or o- - hy dro phen 2' - hydroxynethyl henyl
1823 WB’ﬂm@yﬂhénb}’dm&’ghéwlbéx@&dZOXYPhWo&WRW&HY@hCHﬂ 3%-

cvanophghsl € IS TEKPRENentl, 5 Ol AR BRARY 2tycroxy.

methylp}’g?ylgﬂ Qi(-zlpdrl]leny;bhenﬁlhSerbmqai’blﬁbm;d)xy&hem,dI Ryddinettystyphenyl, 5°-
2 I hydr ox en -am _nonet h ,
cyano-2 ?efﬁwﬁp&lﬁg} hén mogarLowﬁ&r mh%(yphw&.%éwéthm%eml 2

hydroxy% -nhYd%‘hE’ﬂ‘}M P_cyablREe! 3ngdr9ﬂgﬂé4hylp§enyl 5’-cP'ano - hyd‘roxy phenyl,

0- 2" -"hydr oxypheny oxy- -ure
5 -amlnozar-bhy)drﬁ)&wdﬁ)Xypba}yﬂnﬂ’ @Mihyﬂro:k-yphenyl 5 -ammomethyl 2’-

hydroxyﬁ[heﬂygﬁl gzglc’?g §?éﬁgcﬂc§qletﬁ))gg’he%1§l gy Qﬁ%é’f‘}ﬁ |-)1m1dazgl(-ji-yf%enyl 5-

amino- 2’25ydW)€¥pﬁ¥ h®emldroxy-5°-ureidophenyl, 2’-hydroxy-5’-(2-morpholin-4-
%ﬂ car boxynet hy I-S K% r oxy h%n i rp(2-

ylethyl)aggnqy@y@p@yhglpqnyg 3’ -bf@n@p gxg)ﬂ:]-@ﬁy -hydroxyme ﬁylphenyl 5°-(2-
cyanoeth?c? or o@ﬁ%ﬁ)}’ll O;JE%% ? -car ﬁlﬁ&gﬁ%&ﬁ? %&rbxgaheh?l 5-(2-

roxypheny
carboxyeﬂ[l)él)-Q’Zh)l‘tgtdxmhyﬁﬁlhﬁfxamﬁbbmb@mlmahm b’OBi}}drd))ngﬁBxy}}l 3’55’ -dichloro-2’-

hydroxygwn tg% oxy b{ m o )g;ﬁgﬁ%%%cajr qﬁqll?'?]@floxy 5
5 dlmet}%ylﬁﬁm{@ﬁlMyﬂ’dn‘PiﬁB-@ZJhS}dro%y)blh&Wlb?rﬁﬂ)ﬁle@ Mloro-2’-hydroxy-phenyl, 2’-

- hydr oxy-'5 (4 I'pi perazin- 1-

hydroxyyf earetiylpiheragin; 1 ﬂcarbamtihmemldb yhydpoxy- iy orthylpapeyazin-1-

T R e S

dlmethylaiﬁyrﬁfemymhamalrbm@r) B! mdadﬁyﬁﬂ&@[ k@ 3y hm;’nocarbonyl -2’-hydroxyphenyl.

droxyphenyl . Nore preferabl

Preferably 2y élydmxmpmk;ﬁprﬁ@ﬁgﬂ la'drwipbﬁwJQS =chigrar2o-hy grexpiphenyl, 2°-
oy B HERTLL DRKBRREN) o sty 2 gy phen, 25

dihydroxgphenyt ¢ Bbdyiydﬁ)txhsﬂheﬂyl 2’Hysdlir axyy Pheitrgphenyl, 5°-cyano- 2 -

hydroxy;ﬁi;é?lggj;%@?%?nr gr?;l- Q%l e %&2’ hgﬁt 8ro¥(§g§en§1 5’ -amlnomethyl-
2’-hydro_§}'fp}féﬁﬁt, Yi-RyHroRTE{ el domethyIEhPK P RAGASLy- 5 2im M 19V ipRenyl, 5°-

amino-2’-hydroxyphenyl, 2’-hydroxy-5’-ureidophenyl, 2’-hydroxy-5’-(2-morpholin-4-
ylethyl)aminocarbonyl-phenyl, 3’-bromo-2’-hydroxy-5’-hydroxymethylphenyl, 5°-(2-
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urei dophenyl; 2' -hydroxy-5 '-ureidonethyl phenyl, 2
- hydroxy-5 ' - N net hyl urei donet hyl - phenyl ,

wW@200bythsexy-5 ' - ~-di net hy | urei domet hyl phenyPCT/082005/019394
5'-met hyl sul fonyl ami no-2 ' - hydroxyphenyl. Wthin this

cyanoeth&he’f“ﬁwfw%mﬁéf%e?T‘y%%8)@8&8%@%9?’98%4}W&'¢1§w1hiz@m

carboxycftiyd)-Z KRk ydRENYR3S L dinidlb &b m? b@%;héﬁ v3*,5°-dichloro-2’-
ypr}g)era}g? v ﬁ?C’:SO\IHRor - b ere}JlingRls

hydroxypheasIqp chrdossy 8By - hﬁrdr@xwﬂwwﬁwéawpp%b@w}phe@de%
dlmethylgg gr{eoleﬂ?o%f 4 g!))é ?j‘&g g gﬁerg)lc’?rlﬂgﬁ%?s- }Gr?__-@’-hk%mXﬁhen%l 2’-

erre oun
hydroxy-tS h@ﬁSﬁleVbiW@hﬁthheylﬁﬁbéﬁ)M)phbﬁyl;’:l2 “dhiyaligxyo$’ ([4hﬁeﬂh§tplipe|r&m-l-
is fluorao, am nosul fonyl, ureidonethyl,
ylmethyl)Mlemldmm ;1 -methylammocarbonylmethyl 2’-

hydroxy;gh\éngl' fﬂ'llxﬁértl‘f)}léjrﬁ %Et‘ﬂwamlﬂf&% Aeh Y h drox%gllrenyl or 5’-

perazin bonyl net hyl, caf boxynet

ammocar—b@’rﬂMﬂ@GﬁHﬁi@hewﬂn Mm@pﬂnﬁﬂn@bly, 24 6&diHydmxyphatyhyd’;fluoro-2’-

hydroxy;g'\mhglg %i{ng%%glggcg}y%mdgg’t %111%@32 ? 2b?1 Xrlor)?}?lt)l'll']e%yl 5’- ’
ammocalm%ﬁflﬁ?é bth?dlﬂoﬁﬂlS}@h?lo B eRiyiithinoé®@bonylmethyl-2° -hydroxy[phenyl 5°-

hol 1 n-4-yl car bon , nethoxgcarbonylan1nonet

hydrOXyms‘/fbylo& hwirwphelml fhﬂcnsylla@un@@ﬁt}w Lo hﬁcdﬁ@m}aﬁnyl%flmdmé
ureldophgrg/l glpj%l y- -lﬁ‘gl nE%ﬁlg/;ll en 152 E}E)darl{) Nﬂg ﬁlg&édﬁ&%l-pbenyl

2’-hydroRy-Sf-aLN. -ﬂdn@h@luﬁ’iddmétbﬁlﬁhaty&toe g -ﬁieﬁ@rl wlﬁﬁylaﬁNERAhydroxyphenyl
SYNTHETI C SCHEME Cbpp nds of this ipventiop can | 5
Withie tig gioMe: HBPFdRIste &eﬁ BEQUR P! cAmpRRnds dnibat ¥ ergmr?@é R”are
hydrogers B@"i@m’ﬁ%k&w XZT)b‘earé &ibbh 38d Katsﬂléﬁt&yaﬁl‘?n&cgﬂﬁﬁwaﬁ(g}' ?)‘?éferably .
I'n preparing these conpounds are either availabl rom
CH,CONddRnwe +-C{GHL; ) sPIHRewkersndhisals2-Acdrhiox e tiylei 1caticadoxyprop-2-yl,

M| e [ S. Bachem (Torrance, Calif.), or Sigma
evm’mo%@¥?£%%ﬁﬁ@94$gaf%gpxgﬁgﬁprepared by met hods known to
those skilled in the art follow ng procedures set
forth in references such as Fieser and Fieser's _
(IR a g &6t ancitlenr peyfgred grogy af perspanndyef Formla L arg thope Rherein the
Wl ey and Sons, 1991); Rodd's Chemi stry of Carbon
Compounds, Vol unmes 1-5 and Suppl enental s (El sevi er
Sci ence Publishers, 1989); Organic

moiety:

is a group of the formula:

where R? is fluoro, aminosulfonyl, ureidomethyl, -CH,NHCONCHj, -
CH,NHCONHC(CH3)3, N,N-dimethylureidomethyl, aminomethyl, piperazin-1-
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Reacti ons, Vol unes 1-40 (John WIley and Sons, 1991),

March's Advanced Organic Chem stry, (John WIley and
w®ons/11855.1 Edi tion) and Larock's Conprehensi veP@/gsavwne019394

Transformati ons (VCH Publishers Inc., 1989). These

ylcarbon%@%&sq@g@g%g% g%ﬁ%@;ﬁﬁmg%?% %Egtyfambl}{omethyl,
ammocamsﬂylhﬁaiy; qﬁethﬂaﬂm&ﬁﬂbegﬁnﬁ&gﬂl fdlﬁ@&bf&ﬁﬁnééarﬁdﬁ?ﬁﬁethyl 2-

schemes "can be nmade an be suggested to” one
hydroxyegiylamidcarhonytimethyl, nhcaphalip-4-gicerbonplmaghytlhi s di scl osure.
artin erials t he di at es pof, the
methoxy{a3BorB i ghinhBE R r isRipelE oh M FERT AR MR Rl s ng
RefMRBd ﬂﬁqiref&ﬁedwahmtﬁﬁlenﬂs el fofth BBovRUS mie@ikit tb iiiBlhdRahilt O
filtration, distillation, Ystalllzatlon

combinagionssHpersigriap pyd anq&rteﬁérwm@n esuspted gtheFwises nay be
characterized using conventional neans, including
physi cal constants and spectral data. Unl ess specified
to the contrarGENERAL SYNTHETICSCGHENME! herein take

pl ace .nospheric press pver .a it ure
Corftadsathi 7Begion gnisanadeisabe aetings Bried o B racton
schemes Eh3 gigiwt O OC to about 125 OC and nost preferably at

about room (or anbient) tenperature, e.g., about 20
TbeCstasingouatersalp aindsagantsused umpmmrm thesei o@mpNundsFar@ either

available;}‘).z[om k%nn&gf@ﬂ'&ﬁpl%'ﬁsc UIF\’E éy(!lrll( X %g 4] ebg(SM!y\' ’Wls::} Bachem

(Torrancé,EaliBY erSiymo{Stl beuis, Menbi ae p@é}ﬁrd@ﬁayﬂhé@@dﬂ&loﬁﬁl to those skilled
described 1n Schene | below. Schene | For atlon of a

in the art fplbowsing gegeedures 4 fosth mgefergnges suchyge Fies and Figsgr vReagenis for
cit f

Organic Wrﬂﬁ%isy l\’;&ilgltrlf%w g@gogﬁ g%i oun?og QPbY)ﬁg%gﬁ gf%?lﬁnﬁ%‘} dRCarbon

Compoufiidsg WlumtesdnS asbStppbemersals BElsdveat Soience Rublisheysy EXORd@rgafic

Reactionf YRt KD Rna ey Hi Fnec S psia AcYPEced e et

(John W& MRA¥ons U Eafiod @ﬂcplﬂérbék'sl @@mg Rfehdi Oidafic Transformations
Hal ogenation of 22 with a suitable hal ogenati ng agent

(VCH P@hehﬁra@cmllBMbmcschﬂrmﬁS@ee mMedmddblaf@aﬂvmqﬁsme megthepds g which

Ln a UIt bIe n ol vent
the compgpuidh G 4P Pkt PRSP, Bud Sy inBHChBR 5 fhepe sphemes
can be mh@d mﬂ \aﬂ&evﬂmgg@te\a tb samh alitled P ot M@Ging kefEOEIMY tﬁlslhs’@[(ﬁure
either commercially available or they can be, pre par e

Thy stiaeingdeienpds pnddhiedreimediaies ofithe repgfionanands isolatrdiang |pur1ﬁed
if des1recﬁu§ﬂ1¥éjéo‘ﬁ)$¥ﬁib%gy Jeclﬁﬁ&&e@} 1ﬁcl'uﬁln%%ﬁpﬁ(§tq{nﬂlte!dyto filtration, distillation,

crystallization, chromatography and the like. Such materials may be characterized using
conventional means, including physical constants and spectral data.

Unless specified to the contrary, the reactions described herein take place at atmospheric
pressure over a temperature range from about -78 °C to about 150 °C, more preferably from
about 0 °C to about 125 °C and most preferably at about room (or ambient) temperature, e.g.,

about 20 °C.
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avai | abl e. Protection of the hydroxy group in 3 (where

R is hydrogen) with a suitable hydroxy protecting
wagroosipisssich as al kyl, net hyoxyet hoxynet hyl, bearcayts2o0esnd 9394
. .t he Like,. .pravides.a. conpound of fornula 4. A

conprehensive list of other suitable hydroxy

Gonenosnds ofd qgmulagsin pdictnX” solindR i is hydgogeny Reise, ,

. t.iV [ gani hpsi, n, W\ .
dlcarboxgélﬁgl?iﬁﬂﬁ%c?irb%gfé?@%,ﬁﬂe{d %E%I , o)g l’.l ?é’,ri% ' R V\’/hI?é %&(ﬂg arWaL ﬁé(ﬁl‘i%d in the
Summari B€ tHedaveaitied chiebeprepinyd neflescabedkini Stheme I belbin et y .

Preferred hydroxy prot e%?i ng}ﬁgroups are
2- met hoxyet hoxymet hyl a hg yl. The reaction is
t YRikG@kldpgrar ri ed .0 pr esence (@flem)-Ge¥e such
Rasgd?iRs)lodp?r opyl ekhy?agk?nw,j%g?éc;;ﬁd t he IRRkey ddogtienaia
hdl 0genamegh or gan ol verdiogédoh as d | or omet hane,
* i chioroform afpd fhellike.

Treat ment of 5 whthyga boronic aci d @orffound of fornul a

5 where Rx, Ry and Rz are as defined ig the Summary of

(hgefelopp()enti on, or & protected derivative thereof,

provi des a bi phenyl conpound of fornmula 6. The

I e@efidneyitoor Gy ri ed out i pukjikiecobrsence ofiH a pal | adi um
Ratal g5t such BPHake s (It r jroheny| phospht ne} paly) adi um

a n a suikr e/ or gani | vemt suchh#s \fsol‘ ene or

diyetMoxyet hang and a rﬁas aqueousX @ INHM
CcapPB®nat e, potassitm cas bamate)\am t he—t+ike:

Al'ternatively, ahe reaction carrzbe carried oyt in the

présence of PdC 2(dppf).CHaCl 2 conplex in the presence

of diisopropylamne in a suitable organic solvent such
as tetrahydrofuran, and the Iike. Conpounds of fornula

BHare either ¢ hmggbgk.ally avai l abl e or they can be
HZN—E) epared %e (a? ods wel | |IHnoyvn in heiéllaflepq)CCFQjT

e |§m7ﬁé -@u:‘ 2- mékho ic
cSnxferéi al )5 avaiRL abl e, Qxgy an
treati'hgH® hgl Qgenated benz&nelof & he
Ry RZ) X wher e égys hal o and Rx, Ry a f& are as
defined igp tRe Summary of the Inventi oz/n R th organic
nmetal lic reagent such as n-butyl 1% thfumto generate a
TE91Aki6n BBA hdrof dSRRGVEST Gl URMRrd R §ehyBOSenWr b droxy

trimethyl borate provides the correspondi ng boronic
protectingegraup, ired fogblyatydepxyesndieis atkyDhmsovidenait emprpnd oRformja 2. The
formylatgcezxtégétgo&el%%aprﬁé? ﬁlgtglg?h\rl\eg?r?lse{? S a% I{I:‘ll:a%n%gllt]ilg'l %{l?r{i&er_%n;ananbo?ganic base
such as @?éﬁ{yllﬁnglne,%nb iy Miked ahd G SuxhBle @kganic sobvereshak hyetonitrile, and the
avai | abl e,

like. Halogegatmnae- with a svuitable ralogsngting 2es0YBeh 2§ Mybrgmogyccinggidg) N-
iodosucHhinnfla& 2ld B like and in a suitable organic solvent such as dimethylformamide, and

|1 S
S$1eparcti§?@rbwalkylamino
Rtula Ph- (R, O

the like provides a compound of formula 3 where X is halo.
) Compounds of formula 1 are either commercially available or tfxey can be prepared by
methods well known in the art. For example, methyl 4-hydroxyphenyl-acetate is commercially

available.
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prepared by treating 3-brono-4-hydroxybenzonitrile

w t h net hoxyet hoxynethyl chloride in the presence of a
whame/13sh as dii sopropyl am ne, and the |ike, POi/Us20es019394

by reduction of the resulting

3- br onp-4- et hox nitri
Psotsthfaherﬁsg x%reméyn%& %f% 9@%% wﬂ'ﬁblg hydroxy
protecti lgg&@@u%h 5@91!1& i, %tmﬁwmmt@ﬁ lsiuln%r mﬁthe TikeaioRats £

4- net yl et HoxybenZyl am he w f
compounctmftfyhmsl@ dy aneireprehensivp dxswfctebertshmatdebyd‘rew potgstive groups can

be founddp éstgiﬁeeBlgélPrgyﬁ%fZI?%( g;g})ur})%)l éahn%( X}pnetﬂezy){vl ?I(Shsn_\r’\’elr &bggr}gl Inc.
1999, thd &’ilsc16§1r@ prﬁrcﬁqmb&@zsm@maﬂBp RerseReEits) ity DPreferred

removal of the rt-butyl group under acidic hydrolysis
hydroxy pecieqtinggreuns @ra 2-oeshoxgetheemaethylend bengylwilhe regction is typlcally

carried o%lt i%[tﬂ%?lrys&%e ?%9&%& Ls &gsre E%g)gle?h eﬂnﬁlg Zan?rtﬁg ﬁ%]zé?m?

OXI ant Such one,
halo genanerd drefiid sﬁiﬂdﬁ@clﬁﬁihthio@n&maha,tdadadnr teidavhiorkie] Mﬂdﬁbfcﬂ‘m;‘ Bnd the
) as net hanol, ethanol, and the |li ke, provides a
like.  conpound of formula 8 which upon renoval of the R

T%a%i@ntlﬂi*@e\{/nlpﬁﬁbx%nmééf@édﬁ%oﬁn& %Pﬁ)trfngﬂl §Q'Hg1‘etR"oﬁ$ anth are as

provi des a conpound of formula 9. Alternatively,
defined indlec$uromarysofdhe Invenltlcm; or utprbueqztleqh deraptizo tissred] providas abiphenyl

ahi sul f ac:00|csolentscha
compouftEih ERIRET Trataclihs BB e e oG gt PRt Ghyst sueh
as tetrak@(tnﬁhéﬂylﬂho%lﬁﬁd)?ﬂ}ﬁ\dn&i &icﬁﬁtaeﬁﬁltﬂbl@ afdaaicy@diveyt aiXhRAe toluene or
provi des a_ di car boxyprotected conpound of Fornula I

dimethoxyi¢thane apdn baserfyeiaps aucoupesodiuaneasborpte, petassem sgrbgneia gad the
like. An%‘ai‘b{ifﬁh@re%?ﬁ@%ﬂ?ldoeocfarrféafdﬁvgﬁt (A %%dﬁzﬁdd}lp.cﬁ%lz
am nation ou e

reactionis carrie reacting
complexin @rgiieencd ofadisopropilamineaual sung)lag%hlcgogfcnt such as

benzotriazol e- 1-yl oxytri rrolldlno hosphoni.um
tetrahydw@xawaaé%plﬂﬁs ;ﬁ%’é@“%‘ﬁ%@%%{/%‘ 3 S arp eifes CpEFEH oLy $jailable or they
can be preﬁarVd by niethdR RhIMMowiR @l‘leucm W%&éxﬂﬁfeop rRSRI B thoxyboronic

O (7-azabenzotriazol -1-yl)
acid is cclmm;:@;dil-yta@aﬂdﬂet Othetsraan Ibﬁ lli’fd])@redfﬁyumaupg] o dplogemt¢d-WTizhne of the

formala PyRock R uFitency e ant RSP GRE A5 e o fuunary of

the InverdtldaGith Sphhie &?étélMc tdﬁﬁéﬂt%u&f B5EHGS] Whium to generate a orgamc metallic
1- hydr oxybenzotri azol e and a base such

species w,hl@h PROVFAGDER VI ey bqrpqe gmd@ﬁhﬁ@onespondmg boromc a01d
g TR BT B9 T D oD BRIy e it con
be prepagdddytméthodiGyelbkutbwreimithe &xs. Bort exaivble) 2thﬂomompﬂﬂadrephenol 1s
commerc? i}agvgélglql%ﬁ if(él A 04 ﬁ"l‘?g %é(ylngl%lgxyﬁ@gz P) 3- tert—Luty urea can be
prepared by treating 3-bromo-4-hydroxybenzonitrile with methoxyethoxymethyl chloride in the
presence of a base such as diisopropylémine, and the like, followed by reduction of the resulting
3-bromo-4-methylethoxymethoxy)benzonitrile to 3-bromo-4-
methoxyethoxymethoxybenzylamine with a suitable reducing agent such as diborane. Treatment
of 3-bromo-4-methylethoxybenzylamine with tert-butylisocyanate then provides the desired

compound. 1-(3-Bromo-4-methoxyethoxymethoxybenzyl)-3-tert-butyl urea can be converted to
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i ke. O her nethods of preparing conpounds of Fornmula

(I') are disclosed in U S. Patent Application Hu,
woiogomsgset al ., Publication No. 200301 14457 RECT/US2005/019394

.publ i.shed.on June. 19, 2003, the disclosure of which is

13- o RS Bt ebiney g s b B b b under
acidic byl S0RAerdFbohaitiear boxyal kyl ari nocar bonyl al kyl , and
X4 Rx, Ry, and Rz are as deflned in

Cph@enwmmaf;ﬁ wfth a ﬂ 8- dlnmem qompouadm Obé)rmublpbméue pegsence of a

suitable cpﬂ(iacr Lo %ﬁl})@ﬁ%@ﬁﬁ%‘ﬁﬁ aér 08% 183hcgcl'-ge?fe :é%r %td?t%fﬁ:s?lﬂab(fe organic
solvent sﬁé}i atsa{aétﬁaﬁm cHtlean], RAE tRdikeNgrogides  copVdies farn@aB uiich upon
formula 11. A conprehensive list of suitable

removal ﬁW}P S groppoinder basie Ig/ld&db%s rastigeconditioas providena campapnd of
formula gg%&?ﬁ%fﬁ%eiy,%ggé?&tl%{e‘is % S bofit 1@1%4@9% thJSIQ)QRIOWOIfeS%df%Lm

osure
metabisuifite i podladiediclselventsubly as B6Eopad, and in the presencedfioxygen.

Preferr ro rotect.i roup i s . ) )
Rgachion éﬁwﬂﬁgﬁvﬁéﬁym el astionaliylqning PRvidgs aydicarboxy-
protectecf:&)rrﬁoﬂo%gd QPFoﬂrﬁhli N hRHhGDEA Gé?n&fal @f tﬁ@%f‘ca?d&? g@@tectmg groups
11 sopropyl et hyl am n and e,

provides laatlon@ewat efdk meglm whare X énN-s chhh aasnanoohezmtlom Gz out
on tetr h or
reacing e otk 57 o S€ fnaling R S e Bt R L o e o
pyrrolldlﬂ@ﬂﬁ)ﬁplﬁﬁfhm ﬁeMubﬁfpbo@hateKP?BQP@) (B-benﬂmtl&koﬁl - ;
Bestmann H J. Synlett 1996, -522 provides a

NN.N" Nttetganyathy premiym I@éﬁ%waﬂl%ph%ﬁ%w) 1 (7T-peabenzctmiazel-1a)-
11,33 SRR ] BT b ot (B AT (S R S Brfbopromyik
3-ethylcagbalijmide hjdrashlomdeh(HBL), bohFidicyclahexydoarbadioaide ¢RCIC), optionally

trifl cetyl, and th n hal o,
i the prispaqeiof 1) o Prizatiavls IS » b Bassth g
N,N-diis ?Eﬁﬁllan:ﬁne I@f—lE‘t‘m}’}am\iIne N- H@ﬁﬂlrﬁ@-fhechne &ﬁ’(ﬂﬁl@%kg TThe reaction is

anahaka, H. Chem Pharm Bull 988
typically pmwddms atQOc;ty éﬁoCzprsfemtém L absutyzi 6 ehd respirpo b2 to complete.
Suitable Fegctﬁ%} s%ve&} aé'% hr)ert %anrl% §dé\éetn%s such ]as#’ 'y grrrlngtﬁ%l i a%lqge 9& the
like. 14 provi des a 5-cyano- 2-(bi phenyl-3-yl)-I H-| ndoI e
compound of formula 15. The reactigon condition

Qusrimpeghasisiof praperinRpoBpeinds ehFamua dbperislosrd .S Patent
Apphca‘d?)?tl—tﬂ!:1 g*IUQyorfghgt an.', PiRRGHPRG! f(ﬁ)tmpﬁlégﬁ%ppuﬂf@ﬁecﬁ&?ﬂBk 89,2003,

the disclosure of which is incorporated herein by reference in its entirety.
Compounds of Formula I in which X' is -CH-, R"? is hydrogen, R’ is
dicarboxyalkylaminocarbonylalkyl, and X%, X*, X*, R}, R%, R¥, RY, and R” are as defined in the

Summary of the Invention can be prepared as described in Scheme II below.

Scheme 11
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protecting group is nethylsulfonyl it is renoved under
basi ¢ hydrolysis reaction conditions. Suitable bases
waemsampiepus sodi um hydr oxi de, pot assi um hydr oxiTies20831e9394
the like. The reaction is carried out in an alcoholic
such as net pRanol , and the |ike.
‘aﬁﬂ‘i@f’tﬁpgtﬂecu ng gr h(%W?Jn )r§ %ut oxycar bopy?"‘?" "e?CSOOR
noved under aci di roI ®8i s reaction™g
nds—of—fornul
ye or they o
in the art. The hydr
i7s tHen renmoved to pr ovil de -cyano 2-(2- 12 F
hydr oxybi phenyl -3-yl)-1 Hindole 16. The reaction
NG condi tions enployed for the deprotection reaction
X2,
pend on the nar¥r galienéd)o@OKydr oxy prot ert i Nakygh€OPoR'

) rotectlng ,
2NHRF hoxyet Hox Rit isTemoyed|by R 16
Bwith an ack'd Nnde ___agueous r eact’i cordiyiong, in
a suitable al®@hdi% sefvent. The cyano groéD R
conpound 16 is then /&h grted into the cajspba oyl

group by first treatkRing 16 with hydrogen chl c®z de gas
i n an anhydrous al coholic solvent such as nethano
et hanol and the |ike, and thenNT_,reatl ng the resul ti ng

(%gmsgpo FboffkHsng OSﬂR) 2 (2 R2  (alkylene)COOR

—hy ﬁg 3 =yl - H- i ndol q/f i i pergani c
basex3s nlun1carbonate)@?,‘ e in an
al cohél [ ﬂ sgbve rL.RWM t h

th as net hanol’,
excess amoni a Qéﬂve resul ting
(5- carbanlnndoly?T (2- hydr oxybi phenyl 18-yl y
H-i ndol e of forﬁula 18 which i s then converRed to a
conpound of Formula | as described in Schene | above.
Compoynds of Fornula | can be converted to other
conpo nds of F& mAelayldne)CPBR’ exanpl e, a conpound of
Forf 3; ié al koxy, can be converted to
—__Corres of Fermuta— Where Rx i s hydroxy
by hydrofysis o, kRkoxy group by a suitable
deal kyl ati ng reag Q%é%uch as hydrobrom c acid, and the
l'i ke. A compoumng o ymula | where Rz is cyano can be
converted to a corRespondi ng conpound of Fornula I
PYAIEL R0 RE theShyARS Qe S0 PR donpiiad ohmealayﬁwah ra%ﬁﬁi‘dl@ Hydroxy
conditions. "The cyano group can al so be reduced
protectmg |gv<elpamwd¢ﬁe2t mpcgmd @ Tagh U@hl Ic dncayeprehengive disiwi srnutable hydroxy
protectlvg g gg%ﬁ %ﬁf Po,gggrllir]rrt at e t}p ?glctyvee %ﬁoétrgarpn@t%?nfcg%ntheﬂs John
Wiley &%h@,llﬁ@.ilQQ%Rhé'I&isclosure of Wthh is incorporated herein by reference in its

entirety. Preferred hydroxy protecting group is 2-methoxyethoxymethyl. The reaction is
typically carried out in the presence of a base such as N,N-diisopropylethylamine, and the like,
and in a halogenated organic solvent such as dichloromethane, carbon tetrachloride, chloroform,

and the like.
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respectively. A conpound of Fornmula | where R13 is

hydr ogen can be converted to a correspondi hg conpound
wotooForsssd a | where RL is hydroxy or al koxy bypcEES10051019394

it with hydroxylam ne or al koxyam ne under conditions

el PR AR | Aititfe St mopfeliu G GRON Riiiedys, Diefola, B

Roth G. PaBédt@bhaH. FaphRl 196,35, 5and22peovides hetinnelbisrhyl coﬂﬁ)ound of
"~ anticoagul ants for the treatnent or prevention of

formula { %y onboenbol i ¢ di sorders in manmals. Particul ar

Rt%h&%%so? a%‘oﬁﬁ;%ﬁnd;)(‘@f féﬁnﬂﬁ%’l 2?@1{‘? Q§at118 %Sﬁﬁéﬁxfd H8rh{dG 13 where PG'

erapeuti c "an rea of "venous
isa suitab]&rrﬁuﬁmﬁllﬁotéﬁlr@ grﬁ)ka 9uchlae| nethylubtanyl, erbbltosycartenyer i al

triﬂuoro nb Stll?qsq]llléfn,@g% B;éocqu?r;, glreg];:lg&gtgl?qoni%lls ggc?l Ie in
Sakamot@rT %rﬁio Yhieatiesl §) Naghtd, T}’Sxta%'iﬁnﬁka?@@ﬂeﬁz'“P%%'éle 1988, 36,

romthe at’riumduring atfial fibril'lation or fromi A
1305 prolveies S\pemmcr-x’lfbll}ﬂleaﬂtieylmdcﬂmscvmpmindmf boranudi b (Whera XXX and X

Qr ed ve heart ilure; v, of
are carbeiagf T 35 e o REET DiEig SRt or B} afediarRisnB A s’ 5-cyano-
2- (blphe@ﬁracymamﬁmusletcbﬂipauﬁww foathulangi qmk agdcod EImiitidRaitilized in the
coronary bypass operations; the prevention of

deprotectien #ep A¢Rsafsomthe aatus¢ of the mt@@ﬁy PERFtiRE £EQHPa 08 gxageply, if the
protectlng %e(?%ge %!thgl%lﬁfgbgﬁf grrgxghgﬁf 1!11}%.@? be%sﬂ:c ﬁ(ﬁx%lp ﬁ}actlon conditions.

Suitable Hases eriagat@d sbditmahwalsedideg poassigm hytiioaidec andsthe liky. The reaction is
bact e ot her

i oS P Sl Sk i

group is Fé‘i’ﬂ&?sﬁiyc‘ﬁ'fﬂoﬂ?f 1@ fserbﬁievé}'ﬁrf(ﬁp £&dic 'EyH#b?ysMXctﬁM%n@l%ons
vascul ar gratrt vascul ar stents, vascul ar catheters,

Compoundsoc}fefnnmela 13pte dithet ommoerciay aseitebld er they saabeqrepangd by methods
ell kno3 egh ”eé-{j' cal device; and anticoagul ant treatnment when
W %’Pd in contact with nedical devices outside the

m@ﬂydmy-lprcﬂectmgrglrm lﬁalsds héasetbad 16 prdedey/S-dpdnd-g-
i n haenodi al ysis; the

hydroxyltlnlaﬂnabéoftl) I:Hamﬂl%w prf‘pWWm qoaditioaaempleyedfor the deprotectlon
I t
esion SRS LS00 RSP s £ S3eH ci
group is @nnsllr@ayeﬂabeyraﬂjayl ftaptentovetibg hreathiegpl 6 withiana acid under non-aqueous
nf | ammat or i ch include, but are
reaction %idI‘tF‘?ﬂstlé& %Haﬁﬁgléﬁgelwasco M8%or chronic atherosclerosis

The! @%r@sgr&ﬁf B%ﬁ%oﬁﬁ& £6 is%erijéo'iﬁ@ﬁ@d ARFhE Q@rbﬁl%‘irﬂﬁtoypé}oﬁ’ﬁ by first
at heroscl eroti c plaques, cerebral arterial diseaSe,

treating lewith hpdrogerf chlenidegas i an amfyydrous alcoholic solvent such as methanol
ethanol and the like, and then treating the resulting (5-methoxycarbonimidolyl)-2-(2-
hydroxybiphenyl-3-yl)-1H-indole 17 with an inorganic base such as ammonium carbonate, and
the like in an alcoholic solvent such as methanol, ethanol, or with excess ammonia to give
resulting (5-carbamimidolyl)-2-(2-hydroxybiphenyl-3-yl)-1H-indole of formula 18 which is then
converted to a compound of Formula I as described in Scheme I above.

Compounds of Formula I can be converted to other compounds of FormulaI. For

example, a compound of Formula I where R” is alkoxy, can be converted to corresponding
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t hronbosi s, cerebral enbolism peripheral arterial

di sease, ischaem a, angina (including unstable
wangsmesps4 r eper f usi on danmage, restenosis aft erpCT/US2005/019394

per cut aneous trans-1um nal angi oplasty (PTA) and

compouregptehr ookt ButoRehy ol S EnD Spoiing ayitable
dealkyla@ﬁ%eggé*g@ﬁ&i & lﬁﬁf&ﬁérﬁicsacld-rﬁﬂ {hegikéha c%kﬁiﬂduhx oPForf\la I where

is invention to inhibit factor Vila and
R” is cyada cambe benveded tock ¢arregpandingaeecnpionnd pff Borasdal svhesBF isbed

aminocaiiinyt $eBP bt o SRR ey Rt TR CoipBel Sagpdsq p reduced to

give amif6MEh grohp Vhechaanbe eeatedl withi 1§od|yﬁh¥ A/Obt BibcYanate f@ﬁglve
adm ni stered in a therapeutical ef fective anmount

correspoadipg @pmpwenda&ch@pmélg Inyhers Rofis wigidomeshl & rWﬂépmatj!éht s
respectn}e!}ﬁtA %8 ﬂo%ufétl' %héﬂe?{gi 1sﬂ}8rc%%£ l<!§'111 P@E@ngﬁed}{o 4 he

oun s i nvention

correspondihgg edmpamnd orﬁHdrmdlaﬂewﬂemmi isrhyderxyus aﬂ@xy by sesting itagith
the severity of the di easet be treat t he age and

hydroxylagying erakqryamine Wider ¢an §l?8f éveﬁ knppyg "E)gleeal%y of the
conmpound used, the route and form of adm nistration,
and other factors. Therapeutically effective anmounts
of conpounds of Fornul a IUtty range from appr oxi mat el y

1-50 .
somayann s e JRRhA Sy Ry Sy CE R icuar
Factor VIPRaSART 20 kherefoRUlsefil 2art@biar chay for ﬂme]t&:affﬁéﬂtg)/r Beventioiss,

for administration to a 70 kg person, the dosage range
thromboghelér drsrrdensinmapraily be about 7 ng to 1.4 g per day.

P'g IC.%F&[P %!S@LSC&&QWE}Q rchagfbe 'i‘rne'nﬁ é'liv lﬁE}l‘ilHQ ﬁle%érg%&%c ri]lnd/ or

m ni stere ar mateut i ca conposi tions one
prophylaofic trhgtnfeat d)ﬁ)wm@ thoot lesis (e. gaDVTs yad puimon@g/ egnbollsm arterial

thrombo%g?eggrgg Irng%)lcerggaggr{f%%ﬁ&? élﬁﬁl o@r Bla?éagllrjl ﬁ?l 4o %(J@éec{ﬁtroke and
perlpherﬁ%i’i&latﬁﬁﬂﬁb%)ms? Afh By st rh R lehfolisth RBudyek Gh "tl?edatﬂﬁiﬁ%hng birial
admnistration”is oral or parenteral usi ng

ﬁbrlllatlmomv@mm et leﬁanehylcmﬁef@g @an@glrmlemyoqmldhnfamﬂobeora@pmith

congestlgeoﬁ%: a{igrgngrog a>f1%E£reocc Imgr]; ‘ﬁtu'lo omqé?ﬁer thrombolysis,

percutaneous trans-luminal angioplasty (PTA) and coronary bypass operations; the prevention of
rethrombosis after microsurgery and vascular surgery in general.

Further indications include the therapeutic and/or prophylactic treatment of disseminated
intravascular coagulation caused by bacteria, multiple trauma, intoxication or any other
mechanism; anticoagulant treatment when blood is in contact with foreign surfaces in the body
such as vascular grafts, vascular stents, vascular catheters, mechanical and biological prosthetic
valves or any other medical device; and anticoagulant treatment when blood is in contact with
medical devices outside the body such as during cardiovascular surgery using a heart-lung
machine or in haemodialysis; the therapeutic and/or prophylactic treatment of idiopathic and
adult respiratory distress syndrome, pulmonary fibrosis following treatment with radiation or

chemotherapy, septic shock, septicemia, inflammatory responses, which include, but are not
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the formof tablets, pills, capsules, semsolids,

powders, sustained release fornulations, solutions,
weuepemsssons, elixirs, aerosols, or any other PCT/US2005/019394

appropriate conpositions. The choice of formulation

- depends on various factors .,such as the node of. dru
limited %ﬁlm?sm& qr&ﬁr%fe ghérordion? end PFAnED e iscase dd the
formatioh OF kARt IORRiC [hqh@s?c 18b3] ﬁfteria_@ms@és&cePéUrﬁlﬁnﬁfcti%ﬁP&%lﬁ@
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thrombosisisstedral embRbEsreperipherpharteriat distase.dbchaemin, heginofiscliding unstable

. been. devel oped especi ally for drugs that.show.pqor
angina), BESHUSIEN RRE 0 Raca AR B i i GHIRy (PTA) and
coronaryirRayBypasdédrbdry. can be increased by increasing the
surface area_i.e., decreasing particle size. For ]
Thag gﬁ@pggn@_oé}?op@{llg I kgn algq b_@t;s,egglg thedeeatmerd o©f gancer or rheumatoid
arthritis Phar maceuti cal fornul ation having particles in the
‘'size range from10 to 1,000 run in which the active
material is supported on a crosslinked matrix of
macronol ecul es. U S. Pat, No. 5,145,684 describes the
production of a pharnaceJFﬁHﬁl formul ation in which
ThB @bt 8f Bt RShBOERIs I0f (I INVEAAaH ifHibiP BRI £1d€%a can be tested
(averdge particle size of 400 nm in the presence of a
in vitro apd it sive assuys flessribedhih tivlegiceli aspays Sxdmple hand 2jbéldwnedi um
to give a pharmaceutical fornulation that exhibits
remar kably hi gh bioavailability. The conpositions are
conprised of AdmityiQtiah andPlEefmpeduidalaforsysitiong | i n
conbi nation with at |east one pharnaceutically
I@g@rﬁzﬁ’él?ﬁ’k RompGhRis @R this MCERRIARTBeS5! i Ris@ AldSin %rtﬁerall)eutically
non-toxic, ald admnistration, and do not adversely
effectiveaifoant by hey ofitbe agrepted endsles ef admioistratien foo apounthatderve similar

romyla | . Su exci pi ent. may be.any sglid,. |iquid, .
witties. T8 ) ampgPof i S5 RRSBRe B TRl o Pty dciar, wi
depend 15 BAMSTdRX FAdBbrS Blichi RAke é&e@ﬁr&ﬂ’ﬁl@ di¥eay & betRdaged! theQB€ and

skilled in the art. Solid pharmaceutical excipients

relative heglth gfithesubieeththe peteangy ekthe compeundjsedgBe routeesiddonn of
a&nhﬁﬁﬁﬁﬁﬁﬁﬁﬁxﬁﬂﬁkﬁﬁ&@' malt, rice, flour, chalk, silica
gel,” magnesi um st earate, sodium stearate, glycerol
Tiernpsitzal gt ffectso dinomms if oo peundd of Borntila M Irkngarfebnt he
like. Liguid and sem sol.id excipients may be sel ected
approma}téphoqulygém&psr Filogzgm bady gyﬂsbbvff) thigg<apicniah dpe Prefrrably about
11-20 YA RS Rinl fore PRGL 4Bl Mok RS LMY dREly 0 8 Wk by T hus, f
0 mée_gglet gbf e or0r§31/)nt het iyc 8r I gl nl,n%e.ggc?‘lfy pea% %i I~ us, for
administsatiph éam 76 ki personghatiossgé range wankl ropdt preferablyfrestbent Zoig to 1.4 g
liquid carriers, particularly for injectable
solutions, include water, saline, aqueous dextrose,
I2péhegdly€vhsoundOSMhRS HRGIEASES bEBIMEEstete€ds pliarflasEEse

.a conpound of this invention in aerosol form )
compositions by any one of the following routes: oral, systemic (e.g., transdermal, intranasal or

per day.

by suppository), or parenteral (e.g., intramuscular, intravenous or subcutaneous) administration.
The preferred manner of administration is oral or parenteral using a convenient daily dosage
regimen, which can be adjuéted according to the degree of affliction. Oral compositions can take
the form of tablets, pills, capsules, semisolids, powders, sustained release formulations,

solutions, suspensions, elixirs, aerosols, or any other appropriate compositions.
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Inert gases suitable for this purpose are nitrogen,
carbon dioxide, etc. O her suitable pharnaceuti cal

wexmspissst s and their fornul ati ons are descri bedr/Use005/019394
Rem ngton' s Pharmaceutical Sciences, edited by EE W

rii.n ck bl i,shi Conpan 18th .ed.. 1990) . ,The
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RSB0l Eb e o ML LS o CREGRARL Kol o copinain

with at lqasiostelarmhdve utaillywhiapiably excifian) Asegtable dRCibients are non-toxic, aid
i LA By 5T AT Ty et Formi

- i f af: . el Nt -
Such exciAER bl 5 SIE G RIS B8 b oF 8 i¥sdiomposition,
gaseous gxciplenttthatag ganedillyqvaidabid anewskitled amtheractt ude t hose

described in reent Opjnion in rapeptic Patents

SR8 Shari iouiat o i (R Brehars P Bt effeS Al suorose

gelatin, BB Irice Al NchaWDs 04 g%ﬁ%\%nééﬂno tedrdt/ SodivsRafat 48QeroY\O

00/ 08005, WD 99/ 64352, WD 99/ 62904, WD 99/ 57096, WO
monosteaygfessgiagn cinoride, dspdsBim nwikagd delie. Lignidadsgagslidegripients

may be 55 G118 e\B 0 IR0 e alipobaat ol BEBEEI5 s Wighaine thos

of petrolQ9h 3BBAH, vairH8 AIFAMtNRiGA/ B dFRnudNDl, 38)BA4 DA, mitBral oil,

99/ 31092, WD 99/26941, WD 99/ 26933, 9/ 26932, WO
sesame %b?tﬁég‘fg‘i“%qg W@,F%u@gwévwm%o %sgvtmalmgluwater,
saline acgﬁén]@ge&?msé’%@gf %8@35’ VD 99/ 12903’ VD 99/ 1 1658’ VD

’ 9/1 1617, WO 3/ 10316, WD 99/07732, WD 9/07731, WO

Compressed gases may be used to disperse a compound of this invention in aerosol form.

-

Inert gases suitable for this purpose are nitrogen, carbon dioxide, etc.

Other suitable pharmaceutical excipients and their formulations are described in
Remington's Pharmaceutical Sciences, edited by E. W. Martin (Mack Publishing Company, 18th
ed., 1990).

The amount of the compound in a formulation can vary within the full range employed
by those skilled in the art. Typically, the formulation will contain, on a weight percent (wt %)

basis, from about 0.01-99.99 wt % of a compound of Formula I based on the total formulation,
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99/ 05124, WO 99/ 00356, WD 99/00128, WD 99/00127, WO

99/ 00126, WD 9/00121, WD 98/57951, WO 98/57937, WO
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factor IXQDdndlbhbtor Wl iniibifdrS Poe ferdbly) ﬂie]tBrY)ﬁqu B K (0 B1NGZatrad®,
00/ 32590, WO 00/ 33844, WO 00/ 35859, WO 00/ 35886,
Melagatrgu§ o paBiags theseoloyhighare disstesod iBEE Applientiny Bbligationigps. WO

o255 QRO e N3RS Sy 6y

their entitdy . 4B&dr, Xéﬁlﬁhﬂﬁﬂoﬂs?tﬁ@t?mam 0441 SeTombihabion @7(551&5 adédrding to
00/ 4@2 %378(; WO 0 /51989 V\D 00/ 53264, WO
the invengigns 9% 89rRsd o Cutherogpining1n Theksreticrbaon’s: M3,

1173-1 1Wa{nlﬁﬁ?&em%&@ﬁt%&ﬁéph&@o%w 360204 MO W/ d’(’)?@%% W 00/09480,
01/ 05784, WO 01/ 09093, 2600, WO 01/ 19788, WO

WO 00/08003,97 9599/64090 1 WIBTYE29040NI3 HUS76%:, WO 99472898,1W0 150263, WO

o255 8308Sns08 RSB, WIRARAAESHo ol 28 03ED1 1 wo

99/42439987470%&1)075/@@899%632)@ W0 9864030 WO 9933983, 46628)/33860, WO
WD 99/ 07730, WD 99/ 33458, WD 99/°37643 and WD

99/ 324779 Q’Y @49243@454anWQ§9¢é¥Q%t WIRo%‘?/%@%’BWQ)%%Q%@W §8/“26932 WO

oz 88578810 VR A9%0 BT \DIRSEL VB Gt

99/12903% V6O®A11858,5VE6B)/ ORA 7, W, (B 9% 1 0316, WO 656763H, WO, B6B/3600/0

5. 639, 73 080,767
991051240 Wi Holpi 5. v bt Gnas, Wagdoiis. wodblodds wiksiteiel, Wo
98/579513 W@%ﬁ#%@t\v@t 9EPRuCHMD 9834 NS W Bsﬁ&%é&?%@) 9&)ﬁ 661 WO

549 JP 10001467, JP 98017549, "JP 00178
98/2828211’1@(9(8418,269 PVOI3BBN 3, WM&/ZQMOEMQ 93/921&3308_’@%/ 16547 wO
98/16525, WO 98/16524, WO 98/16523, WO 98/15547, WO 98/11094, WO 98/07725, WO
98/06694, WO 98/01428, WO 7/48706, WO 97/46576, WO 97/46523, WO 97/38984, WO
97/30971, WO 97/30073, WO 97/29067, WO 97/24118, WO 97/23212, WO 97/21437, WO
97/08165, WO 97/05161, WO 96/40744, WO 96/40743, WO 96/40679, WO 96/40100, WO
96/38421, WO 96/28427, WO 96/19493, WO 96/16940, WO 95/28420, WO 94/13693, WO
00/24718, WO 99/55355, WO 99/51571, WO 99/40072, WO 99/26926, WO 98/51684, WO
97/48706, WO 97/24135, WO 97/11693, WO 00/01704, WO 00/71493, WO 00/71507, WO
00/71508, WO 00/71509, WO 00/71511, WO 00/71512, WO 00/71515, WO 00/71516, WO

00/13707, WO 00/31068, WO 00/32590, WO 00/33844, WO 00/35859, WO 00/35886, WO
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JP 6327488 and JP 98001467; in European patent

applications EP 937 723, EP 937 7 11, EP 874 629, EP
wW@4@sA1sk54 EP 728 758, EP 540 051, EP 419 099, BEI/680505/019394

642, EP 1 016 663 and EP 529 715; and in German patent

00/3868%8%@%23590%%@%@%%21&%&3@5%D&é%ﬁé%@swﬁ@/”111 WO

00/3911%@%@339558 W@&Q%ﬁlwdoﬁﬁswwwﬁtosbhwmadssg WO

an gener| C di scl osures in al OCUﬂEﬂtS are
00/4060hé¥@l130/47ii@6,rw&} @ﬁ/é’éﬁﬂdyw(éﬂ%éhi"e WO XD 47578 WO

051986 88 doIE B SWRRIgRy 5o 90 S, YO TUPARIS. 3P ATHE o o

00/769798\V®1001’ﬂﬁ’47 m@@f/mzlwmmmme 01W9799/\W)10 11@909\15\01&/0
WD 00/ 78749, WD 99/ 09027 and WD 9

ot
01/1 260Q %Oéﬁélcﬂmﬁcwzﬁh@il/ &5y O Qﬂ/sl&?% a3 1n"75f>,| WQf 9%7&% wo

95/29184] Qﬁp’%ﬂfsp?aﬁ/[d‘%{/g&%@% o o?ﬁ@bﬁé@%? %ﬁ?@ﬁm?@sso WO

97/3686 i WOraz48687) Wee9$/09987) mawpemrwm%%zwd)ewmzs WO

o515 NBp BB S o SRS BaEH Yl S hPRs 3 prns .

6,034,008] €620847, 6IBAWTANS 39, 0F 1215184913d9 t N19eLakNeW | 3%5 S Blr 1k,
and SO 315 (see internati onal Batent appl i cation WO

5,693,64937, 63@5&1) S5,68R378.26,036 827, AtedP AP DO 93(9at5éﬁ8 930, 5,656,645,

s.656 6B PEIGTIS Al e S 0Bl o ) g T a0t

6,395 73E%P8nc2984‘(9165 Sﬁeapaa‘mrp'aeetnt @p;ﬂica@@isems apPYiI0a69, cm 1%@1 7549, JP
2561 at Exa U- 817 (see internati

10001466a}£?e?ﬁ013§11:ﬂ %991%49@1’9 1699142)8)‘1’ 12443623, JiN32 @‘ﬂﬂ@@éf’ 12302765,
Y
JP 63274683%318 J1(9‘9%66‘1%’7Oﬁ‘laéur{?;géaglfb%tggfgﬁ'th%%dng !EP‘%79772’3V%13 537 71 1'Mp 874

see intéernati application
629, EP 842 B9 EP 728 TBRARP 540 U5), HPAIDAREXEP $86 645 Hiat 6hé 66®and EP 529
3,421

715 and5 B S TSGR0 S0E TR0 SR OMER o

1982996220E 0983 4151 Enanoikeos) DH1946h355, DE19900471 and DE 19530996, the
car bam m doyl benzyl )-4- (6- chl or onapht hal ene- 2-yl'sul f on

specific grid) geperie diaelosures ioradl qfs’declndbcnmmmhmbﬂnamb@t@% by reference.

Fggt?’ggg éxgicigfori nltger nztdgggosegg%&% &ln 1‘131{36rna 1aotn£110pr21tevpapplications WO

96/10024,| WO 28108 7WO m9m1§w«b }98/2-1(% W0i 9906301 fwm/¢£{/57099 WO
am nocar one;%_z1 brom) rroI e,

| ' - bi phenyl ]-_ 4-

99157117, B R TRTAG H ETA%m 80 POABT SOV DRFg, te'specitic and
Lieli By 4

generic (fl;bh rl]lgé)? 1#1 Hg%?;ﬁéclhg‘f &éxg?x@)&(%ﬁé‘é{eop W el By 98@ Rl 2% Well as
4-{4-[4- (kiywhl@kbmdﬁl—y-lydmyﬁmﬂ) mpdrammjz Isearbanyil hhherey f-pedine-1-oxide and

i nt er,nati on at ent I|ct|on 00/ L
pharmacoRica 7 BerP Rl FayeA OPEHTa SR e <L AR ipglude
antlswtlnzltlgﬁ Ql@t?()oagulant protein and those known as SQ-311 and SQ-315 (see international
patent application WO 98/57951); SN-292 (see international patent application WO 98/28282);
SN-429 and SN 116 (see international patent application WO 98/28269); RPR-208707 (see
international patent application WO 98/25611 at Example 48); XU-817 (see international patent
application WO 98/01428); SF-324 and SF-303 (see international patent application WO
97/23212); YM 60828 (see international patent application WO 96/16940 at Example 75);
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| , 4- di aza- 4- (6- chl or onapht hal ene- 2-yl sul fonyl ) - 6-

(met hoxynet hyl ) -7-oxa-r-(pyridin-4-yl)spiro[ bicyclo-[4
wo Bo8fitssenane- 8, 4' - pi peri di ne] - 2-one (see i nt ePCEUSINR019394

pat ent application WO 01/02397);

in-7- t hyl ) - 4- i
PACTORBX (eeetff BribRiiers Bop A STaitd Grs Luonginaisnt aewlitgfin E 874
629); DX@%BA (zeecmﬁoﬁéa%atem SpplRhti NP SPROSINit BRRIHICY) pig WO
carbamuandpzlbpnzy(l)zéléﬁachl@sqnapbthyllenq:agmfpbﬂmpwrmamy)(sebéB21326)4081

at Exam}&i?i g\ggg}%% (Igé]et 01% 0{1 p(ag%fa epzl;lﬁc%tllcgrilﬁ%’k? gé/h?gb Ya\:i)Exarlnjale 39);

DPC423Zt-(Warrb@hinﬁdoylbhqu;)anhz@na&hnietshwbx))n[lplebfphemyl] yl - carbon
-thi azqgl -5-yl ) pyridine N-oxjd Wgsee Japanese pat ent
-ylammasﬁbpwd dmoReDYTigie, sog iptesnagionakpatent ppplication &VQ §838a0ls 3-

.5y BRI L  RUGHBALIS0S) Bl AR ol 85 ooy

pyrldln-E)(kap) é-h@dwkymenmrmdinle ¢sealinpattonal apehi applicaionWIDO 00/31068);

8747, of | es 188, 167 of US patent
7K-807840 (G5 inetnepgrel vpenksmicrat WO T30 o5 of
1,4-diazd- ml(efcﬁﬁ,trdn%ﬁdhareaé.ansmaylg%atI on WO 99/ 33805, of
, 1, 12, 13, 15, 16 and 17 of

anpl e
(methoxymethy Dt oxanix(pypisirettyDapip[bisxelpd -3 ronaws 8 d4piperidine]-2-one (see

mternatl%?ggtgﬁ anghcagié)n@ggo 1&%2%9%% %S)él%@i-?%%b%éﬁazgkg %l?rle }-4-

[2-(5- chléfbthléll-Q y‘laxﬁﬂcd:ty‘l]%Qflethﬁbty&hlﬁ@lg?)};b&izng&%d;?t(se%ﬁﬂﬂehﬁabnaﬂ Patent
S an Q
apphcatlplﬁ%@ &9&-’12691%)5 3ﬁ%n[‘éﬁ%-alamﬂSPlg%rtyl-@hw@bewoymeoxmhee%amldme (see

1ntemat16r’1{bt1 gttgallf% oﬂgﬁ@t(ﬁ/ fﬁ%ﬁ , a4 g§ y?' 354 N pmh&kﬁ 2§'l- Pat ent

erapy are t jose closed 1'n U,
sulfonyl)%-@ymﬂtdnmhglcﬁ%{bbhylmthyd))plp‘dwm-2%2%65&3@311&01 5-yl)pyridine

) 0020061842 0020058 657, 0055522,
N-oxide %63%@%%&“‘% amﬁtfe% 6%’8 WZ’%%@%&S&%“@W%@G%‘%&W“S of
Example20020R322:33al (RARA2A0ARE%h W2DOPDRRIEBEx 2N AABE B WO

20020019394, 20020016326, 20020013314, 20020002183,

99/57113 06 ExemeB0f inGomrtional PaEnt amphicammW$500/28# 000 meples 188, 211

and 167 SEH9SRRHEHY 6 GBI nBE s s ador P AP

appllcatlbﬂﬂWDQBaBﬁﬂ of&xempleby, 6,68, OF K0)d ¢, 12) lBhES I’16 and 17 of international
irety. Suitable formul ati ons for us

patent ap&’&f"ﬁtfﬂ S OHES 138y eigaxamplesdhd: ek il0al \}%813@ ilfcludPnly, 22, 23,
25, 26, 2@r£§jr3@g§1) 3bhey 8af %8‘5,‘39 ALa§ribad 43rbt{1Hl%rdahE§a{1%Efaéfﬁappfheﬁtlon

'e” s descri inter alia internati
WO 01/ l;i?ét)@,randaqﬁ fpixamates 803 aW%fﬁﬁ@Bﬁmom raehi gHdidatiaaOVO 00/35886.

ool S 80108 B S oS 45128 et
U.S. Patent Applications Publication Nos. 20020065303, 20020061842, 20020058677,
20020058657, 20020055522, 20020055469, 20020052368, 20020040144, 20020035109,
20020032223, 20020028820, 20020025963, 20020019395, 20020019394,20020016326,
20020013314, 20020002183, 20010046974, 20010044537, 20010044536, 20010025108,
20010023292, 20010023291, 20010021775, 20010020020033, 20010018423, 20010018414, and
20010000179, which are incorporated herein by reference in their entirety.
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WD 00/ 13671, the disclosures in which docunents are
hereby incorporated by reference. Simlarly, suitable

w0 eoosmisas4 ons for use in adm nistering Factor PeEI/US2005/019394
i nhi bitors and derivatives (including prodrugs)

thereof a described . in.the literature or exanpl )
sl RipalzBans RF bre et sEeR €14 e rgfucing
prodrugs ] #etc8F aréalekdHbeRiid BeSitérhtite, Forexampld [ruRsrivRE Sh AT AL,
the disclosures in which docunents are herﬁk%

b
internatidnatpatersaaplicatiogs WeP 84/8R330, WE RerldP8bs WOHS/ 1H6dpaval 9HRA3499,
) ) ! | . ol .
WO 97133 p G bR 158, W) B 6152, WO Horp o WO 101 5 P8 fapas and
WO 00/1B671, @lie digclodunésiin twhidttdacu@his\aée Merybydidcapbiatedas) reference.

non-jnventively by the skilled, person usigg routine
Sgikasly; gpitadle fvﬁ@ulaﬁﬁreﬁquéusﬁm AemissenngFactorXainhipitors and

i ' tiv )
B
in the priopartd¢duorentsaalitiog td RectqraXd mhibitbo that are eehcheddsremielfore, the

. as.the c ound(s) whjch is/are, enpl.oyed, bhut may. be .
disclosurfingt P SERRBHALS b BHFEPY E1eg RSTA T GTPRE OBy th Breparation
of suitableYbin@Rhtford OffISn Phrti¥hlad B6th biakd pﬁg%ﬁan%ﬁgmamg%upr s and

: derivatives of either, in the therapeutic and/or .
melagatrgsy dgsivptise andcF actasafmishibitor/deriiatiug man be aghievddandnyinyentialy by the

. tients r i nel di cal.

sied iy G4 sTTYe BEnhET FROSHoLRY AN G it o

derivativé efgieet, il thekesRstivh fRemakeon(swilhdepend oh thersevelito wieitcdndition,
relating to nelagatran (or derivatives (includin

and on thg pgHen 4& he treripdf prellas dhe ommeupd(e) hich ﬁ%{arsim%v,eg; bpgmay be
determin ﬁ‘oﬂlﬁﬁgﬁt%%db S fl‘f@ﬁ&)@ﬁ@ﬂ. the disclosures in which

ocunents are ‘hereby 1 ncorporated by reference.
SeixoblPddsss 4f melpgitreant actan¥la mbiyent advderieatives ofi agkat, frthen

Al drich and, use s recgei ved except ere noted. All
therapeu i G p RS TSRS C OB B Tl SRS LG g A pents may be
determin€IRubHE1) By IR MSHICAPradditlondiA othes kiMed pérs&isl anll ikl @e the

di ode array detector and a Phenonenex Pr odi gy 5m ODS- 3

respective doygs disicussad inthe prar xrt do@uments relafipg thoalagetrandar dérbgtizes
. . # 96-,Y0] . aPhi.G...r un [ rfo t
Gnctucinf BRARRERY 1R, ot BT BP R bl B By L g ore, he
disclosuré@in widith dsduRtEnstard hélebyR idompocatekblly riferefdeadi ent el ution
was enpl oyed, using acetonitrile-water nobile phase
systens with TFA as acid buffer, typically over 5-10
m nute gradi ents. Misgynagpppgent of reaction

All solvents and reagents were purchased from Aldrich and used as received except
where noted. All reactions and products were analyzed using HPLC, employing an Agilent
HP1100 system fitted with a diode array detector and a Phenomenex Prodigy Su ODS-3 100A
column, 150 mm x 3.0 mm ID [Phenomenex catalogue #00D4096-Y0]. Chromatographic runs
were performed at column temperatures of 40 °C and compound detection was performed at both
214 and 254 nm. Gradient elution was employed, using acetonitrile-water mobile phase systems
with TFA as acid buffer, typically over 5-10 minute gradients. Moisture content of reaction

products and reagents were determined using an EM-Science model V-200 AQUASTAR
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products and reagents were determ ned using an
EM Sci ence nodel V-200 AQUASTARvol unetric Karl Fischer

w0 dosaisss4 Conbusti on anal yses were performed BYT/US2005/019394
Robertson Mcrolit Laboratories, Inc., Mdison, NJ.

volumet kB SRGLeS TGy (O Bru TRy 5 ReEPes ReRABRrtsan Microli
Laboratoﬁiéﬁlqné 'eradﬁ,orlZN.L round bottom flask with overhead

stirrer, condenser, thermocouple, and heating mantle
was added met hyl 4- hydroxyphenyl acetate (302 g, 1.82

nol ) and acetonitrile ( The reaction m xture was
stirred until the soli (ﬁef%; I(’l,lcedbssol ved, then

tri et Syrltaesioet rﬁétﬂ}ll5(3fﬂmm@-’iﬁo&nylﬁ-ﬂﬁdrﬁﬁ&ﬂheﬁ@ﬁao@fb@@d
Anhydrous nagnesi um chl oride (346 g, 3.63 nol) was

then added in portions over & 5-m nute period,
resulting in an increase in @ i nternal tenperature

(internal tenperature:
br owni sh sol ution wtH ended white solids.
Par af or mal dehyde (382 |, Aldrich catal ogue
nunber 44,124-4) was added %hd the heating was
Method gonti nued for 16-24 h until HPLC- UV anal ysis shows
>95% consunpti on of nethyl 4-hydroxyphenyl acetate. The
Stepl yeaction mixture was diluted with diet hyl ether (3 L),
I'%1‘3112|llr\| &&H%H? ﬂgsk Qﬁthl-avewﬁ% gconrdﬁﬁ'slék {thdhokBu le and
|sso utron o e magnesium salts. The [‘ayers re
heating m:ﬂnh‘,rvea:seldderhmetHyb4@@@my]ﬂlqnhhseawﬁoz/\gslhwnm)tahd hdétonitrile (3

L). The E‘ﬂf’%‘?r} lag(turﬁﬁéas apggﬁ\i:e Patllwﬁg gcg ilg(ti gﬁ%@g&& ﬁlaetgylléllmme (1015 mL,
737 g, 7.89 Hﬁﬁ)ﬂlfzisadd%@d t AnBydtBud BadriREin crﬂoﬁueotsmégpbewio))a&@; th@n added

acid nethyl ester (308 g; 87.3% as an anber oil
in portiofs Gi@r a Smmutmﬂnwdb@smlong il ansikcrgasein teginternag tcsnpetrature to ~55 °C.

The reactigt PORTS Sar Ry RSB d T Berberes OfeC h{r Idy repliing ina
brownisH st with &éBlsperied Wikl @orat Pakdremimad Ge (38|Q)g, 15'7%01

reaction nmxture was stirred and cool ed

Aldrich ¢atadegugtniugbenf4. i bt bwas added randﬁluéleemg wafgconimmi fmﬂﬁ Z4rh until
HPLC- U%a y15h eshlz)\% é??fé \Q@ g@ dolﬁléeq &érpﬁé%nic%f% G’Eﬁl reaction

mixture thedladeﬂ withdietiad ethentd EY, and lNetqueous HCl (3 L) was added, resulting in

dissolution of the magnesium salts. The layers were separated and the organic phase was washed

for 1 h, resulting in a

with 1N aqueous HCI, followed by saturated aqueous sodium chloride. The organic was dried
(Na;S0.) and concentrated to give (3-formyl-4-hydroxyphenyl)acetic acid methyl ester (308 g;
87.3%) as an amber oil.
Step 2

To a 2 L round bottom flask with rhagnetic stirrer, thermocouple, and ice water bath was
added (3-formyl-4-hydroxyphenyl)acetic acid methyl ester (308 g, 1.59 mol) and N, N-
dimethyiformamide (1L). The reaction mixture was stirred and cooled to—5t0 5 °C. A solution

of N-bromosuccinimide (311 g, 1.75 mol) in DMF (1.5 to 2 L) was added dropwise, at such a
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reaction mxture was allowed to warmto room

tenperature and nonitored for conpletion by HPLC
w@nabsssss4e The reaction tinme was about 4 h. ThBCT/US2005/019394

reaction mxture was diluted with isopropylacetate (3

rate to ke ieGnal ROAFEA R PRER St SRRSO ien Wesomelet, the
reaction ﬁﬁl& 3 vidslaoHed t@wﬁﬁﬁjﬁﬂ &Bnﬁ@hbg‘aflﬂéa dd"ﬁ%ni%r@? %V&\ﬁzi%&gil&ion by

i sopropanol (400 mL) and al to coo
HPLC amatyisist iTig reafhen tlmsmlam atbgutaf 1i.- Whe teactmn;mtmlrb iwas ddoted wdth

isopropy{\g/gestﬁtliai #h?%ﬂﬁ@an%elg? 1ng & W@% ‘P"Bﬁi: %%c%d with v%gter tco: rerérllg\ge t e)DMF
Concentait @P(%Qhﬁ%ﬁv)élc);ﬂﬁ% ﬁf&dé@@ﬁszISh 86d ﬁ@it ﬁ&s dlﬁsfo‘l\yé.‘a' ih ®ot isopropanol

crystals Al ternative nmethod for the

(400 mL)ggm'l[ai]@g{ed t@coq}ﬁmlyistl(rglgb r’]&wgesgﬂtmgqfﬁwmm crystalline product was

filered o SERUBO RN AL s dmba k0 RIS EH) CRbmmesd fom-+-

hydroxyﬁ}@s{]wawﬁtee@ss e84, 7%) spmsaﬂﬁ@ro sdlfd N2 |ine was char ged
4- hydr oxyphenyl ) - aceti c aC| d nethyl ester
Method B:a| g t(emanwmegwd far the syrthesisefdnethvi(drbreme Seformplady

hyvdrox ﬁg 12 Jrlsthylamne (121.4 g, 1.20 nols, 1.2 eq.) was
single portion to the stirring solution and
Step1 then rmgne5| um chloride (98%ww 115.2 g, 1.10 nols,
q. dde orti onwi ,se over ' The
Ar%aaip é?lr sksequipred Vrigy awemiﬁég sisteT+ tenometer,
reflux coH&‘@Hs&d ah®N{ ﬁng\&fag’ Ehatgdl QHIH ﬁg%d?gﬂéﬁ{ﬁgéil/?-am'ﬁ%ﬂ rHE'fh?'l ester

ts’di ssol ved. Paraf or mal dehy ow w as pril
(Aldr1chA|66r2igc h. Oﬁml)laﬂi—atew@ﬁrlbgl()(m 00.).nbisthyRmite @g1 )4 2A20 mols 1.2
added portionw.se Q 30 mn Aft heatln 0
eq.) was Biedin f gl PPt e, o PR i et Pttt BLiong 08%
wiw; 1 lﬁgclel(ﬁmt)lbr 1 h%’q )Wsta'dﬂéﬁ pdrtipakRé evdralsdeiny eThOreB&idh mixture was
was added portionwi se. After 2 h,

stirred for R minzanditesn hﬁasega@ 5 Wadochhdaring whish thaymegnaginmpaits dissolved.
Parafomgag%re a(fgg‘r/ox?é/w 29 prﬁﬁox% foh 449 1%99{ %)3( 25% 69 Irlobs Qrdo%qg%as added

d'%6 codl
portionwisatoeer (B th. A fterirstimpideld Gt 2, fhe\mezmtlbut\m faund ta be incomplete

t hi ck yeIIowsIurryf d, Upo eturning to ~30 )
and hencg g fiarthsis periiog at @ar&éqralaf‘%ge ()9/%0 g E 0.3 eeé |a§§ ed ppgtion-
wise. Affdlgaf tﬁé%&dti%ﬁ anﬁl?e @Qﬂcér{&@m Me&d b s‘?tu\’(@,m o gg?rox 30-40 Torr)

vi gorously. e soll s di ssol ved and
to approxc 083 lltsnglglﬂ'ql rvbluﬂECKD)d th@oqdlotwwllto ac@ittat@)nq fﬁ(ﬂ@em@lrewéﬁater (500

mL) was \?ﬁ%&f %Vl%P ew, mlﬁﬁltesa%%r t;l? ye-liow slurry (Yvaﬁpon returnlng to ~30°C

conc. phosphoric acid (85% w/w; 230.7 g, 2.00 mols) was added portion-wise and the mixture

was stirred vigorously. Most of the solids dissolved and after cooling (Tin ~20°C) isopropyl
acetate (500 mL) was added in a single portion. The mixture was stirred vigorously until all the
solids dissolved and the layers separated cleanly. The solution was transferred to a separating
funnel and the aqueous layer was separated. The organic layer was washed with a mixture of
water and conc. phosphoric acid (115 g, 1.00 mol) and the organic layer containing a mixture of
methyl 3-formyl-4-hydroxyphenylacetate and methyl 4-hydroxyphenylacetate was separated and

used in the next step.
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solids dissolved and the | ayers separated cleanly. The
solution was transferred to a separating funnel and
wo bwsagsepous | ayer was separated. The organi ¢ PEHES200E619394
washed with a m xture of water and cone phosphoric
acid ( 115 g, 1.00 nol) and the organic |ayer
containing a m xture of nethyl

T8e f@[uUibh cAnBMEE O MPRERYIrRERE A BefoRRH - nﬁymkyphenylacet%te and

4- hydr oxyphenylacetate was separated and used in t
methy] 4ﬁwlroxyphqnystce1@te2(~$ﬂ@ md olfoted welmnmommalmngéOa i Jsprapyl adetate with
~300 mL fCﬁ%}U&ge { o(reny safgr(re hci’/ Qa%i%?é{ @68)? naa ee{agtlgrb\aq%gel R4 aé/etomtrlle (900

mL) add&D Tl 0@ U stitred Sid H@ydd tatset°@t atthM rhixturs eﬁsdnlmm
cetonltrlle was transferred to the original

hydrogensgiise M{S@s féﬂﬂ‘&h’ﬁz%é%? B &-? |/<r %0( 968-4r. - 0Qqaelg) dissebved in

e (TEAEL B3 R EREE O B SR P o6 e

Within 558in5a %Ré]ﬁrecikﬁlﬁtelfognedl @ﬁerdﬁlls)hedlesamh\tmdtumwmﬁhkkrwed to cool

(17 R added.in a sin or he stl rjing
eradually ot O Can MR PHE SRS O FLGH oyt k8 osped it old 1:1
acetonitriMlidoBraply B&depitd AldedricdrtoRele sOIfuBI sali®f! h’"h _F'iﬁaf:t ion

m xture was allowed to cool graduall ~5C.
(hydroxym%ormtbtlmphenﬁlﬂ@setWeafced wothybestesd 288 ¢, (P%z) filter cake

washed with cold 1:1 acetonltr| | e-isopropyl acetate

RN T O S e e

g, 0.688 %@ﬁ véas di$%ved Bt ﬁl@te??(mﬂétlﬂ%rﬁ drhpé@hture and stirred. Conc. phosphoric
phenyl] -acetic acid

dr ox (hyd roxysulfonethy
acid (40Qmiu3< @‘ideérm e smglepagtiomansie miktprauEnedickady wethin minutes. The
reaction Hﬁ&&{er%ar%leéz rg%é%@v?ﬁ%cth? r%reﬁ'é% %giatgg céﬁlgfngg %)étlrag? p\g?r i on

concentrﬁéﬂﬂ td )heldmlethjdr(@-fbmyi@dhyﬂr@;qdﬂnewllabetﬁten( INQtee S8%Y dich was
action mxture was extracted with dichl oronet hane
converted feke il cemppickpsalesiribed in Netoddbriighe ABREd t o yi el d
nmet hyl (3-fornyl -4-hydroxyphenyl )acetate ( 112 g, 58%
whi ch was converted to the title conpound as descri bed
in Method A Step 2 abdefereReflerence B Synt hesi s of

3, 4-di ag]yntgesei‘sn cZ>ta§Ql Ccihammo enzaxx%r%crlﬂlc)r?orﬂygreocgfo%ael

NH,
HoN HCl
NH,

NH

Step 2

Step 1
A mixture of 4-amino-3-nitrobenzonitrile (63.3 g, 388 mmol) in 1,4-dioxane (600 mL)

and anhydrous ethanol (600 mL) was cooled in an ice water bath to 0-5 °C and treated with
gaseous HCl for 1.5 h. The reaction mixture was tightly sealed and allowed to warm up to room
temperature with stirring for 18 h. The flask was then carefully unsealed and the reaction
mixture was diluted with anhydrous diethyl ether (about 2.4 L) until a cloudy solution was

obtained. A minimum amount of absolute ethanol required to give a clear solution was then
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A m xture of 4-am no-3-nitrobenzonitrile (63.3 g, 388
mol ) in 1, 4-di oxane (600 nL) and anhydrous et hanol

W@ 808/1m8554 was cooled in an ice water bath to OpGI/0L0851619394
treated with gaseous HO for 1.5 h. The reaction
m xture was tightly sealed and allowed to ﬁgrnlu

 to,
added, and §hgrepwlting selition stiradndil Frystalipirgpmipg- jynitre i agidethyl

r I ' ] ‘
s ver R AT S ABSPSL SN ARG, B B4
the suspension wasaltdwedity stawidifor aboundGmabites. Aldw.crystals wereitteagrband washed

. f .apsol ut.e ethanol requiired to give a ear | ution. ..
with dry Qe SPRBr R GIORAG 8 raeerfigPiasiud e Shysfultre Bied in
vacuo to Bivt Ulantiny Stditrs-tehzifn didlabid-edry edte Ohydesthi driddi (84.8 Q) 8s off-white

et hyl ester were observed. Ether was then cautiously
crystals. added to conplete the crystallization process and the
Step 2 suspensi on was allowed to stand for about 30 m nutes.
SEP= Tpe crystals were filtered and washed with dry di et hyl
4- i 6-3-hifrerbeatihniie dcidatlig ¥stenigeiroddqrideaB8415 gy ad4imimol Iwes
crystals were dried | uo t

suspended irgholsecthpmal 6L390HE) PRHPER seqled %’t%‘fﬁ- fuymgnia was then passed
through tﬁ%’gf Q5 1‘%? h @ri&?éf Bh ITnéfa \f\'as‘éﬁ@g{tlﬁ ysl&ilgi talgdr Sowdd&B warm up to

1
Am no- tro-benzimdic aci
room tempgcitwe bvarandd i peticd with irtingmbheg predsctsyvespeystidbizadrwith diethyl

sol ut.e ethanol (750 ni n h cooled to .0 OC .
ether and {5 il SN SGRE b Bl 081 Cimis Tolenzamidine
monohydB&hlRfleqh0.2 g as AM6ffiagpowner.t | ght |y seal ed and ‘

allowed to warmup to roomtenperature over an 18 h

Step3 period with stirring. The product was crystallized

A%%d@g?iigg TDF &%gﬁé%@ gnri]fg&%rn%%gidi%%}gfll)x{i’og&gro%ﬁllohqe Y\PSSg, 69 mmol) and
Pearlmands autdlypd {Bd(QH); dbegZatd sintod) inmmabandt (300ImE) was <hdken/urgler

hydrogengamATHSI s Faen b tir B ATO NG Db (el gnd g flrate
was adde @RI pwisd a'ﬁﬁﬁdrbﬂ?@i'eﬁlal:&h@x] 480 nlIh6 E&%it&te@,Q—diaﬁqiﬂ@oenzamidine
mol’) (200 nl) en d

I n et hanol was Sha under hydr ogen
monohydatalmbsjskese td0sqhsli for 1.5 h. The suspensi on was
filtered through Celite and the filtrate was added
dropw se to anhydrous diethyl ether (400 nL) to
precipitate 3, 4-di am nghenpgaicli ne nonohydr ochl ori de

as a tan solid. Reference C ) o
Synthesis of N- tert-butyl 4-methoxy-5-(benzenesulfonamido)-3-boronic acid

OCH3
B(OH),

SO,NH

Step 1
A solution of 2-iodoanisole (221.2 g, 966 mmol) in dichloromethane (2.3 L) was cooled

to 0 °C and chlorosulfonic acid (64.5 mL, 112.6 g, 966 mmol) was added dropwise with stirring

over a 15-minute period. The reaction mixture was allowed to warm to 10 °C over 3 h. Nitrogen
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Synthesis of N tert-butyl

4- met hoxy- 5- (benzenesul f onam do) - 3-boronic acid Step 1
waeeehwsson of 2-iodoani sole (221.2 g, 966 mMmoPQT/US2005/019394

di chl or onet hane (2. 3 L) vvas cool ed to 0 0C and

chl orosul fonic acid (64.5 L, 112. , 966 mmol ) was

gas was pageed P Ve @sw@@omﬂ%thgtquﬂ@q Wwis bybhled ahrgzsghﬁl ﬁﬂlv@orp@frqqaaous
sodium hgﬁ'%x{aﬁlﬁg ‘rséorgg %ﬁgE‘ a%a%wu‘é hgg@g%lﬂg%?e ]%I%dmrdml R é&tf&g %Lﬁeihquot

he sol ution an
of the reagtibh ehis MyﬂedbeIMG hﬁlnulg khcﬁv&ddhal@-@doa)ﬁsodﬂh&ﬁﬁn&n consumed.

The reac{i BE O QB0 THPERBIFLRA PG RIOTAR (21 ok Oy mphand sied
at room tEIﬁﬁ&Iaqué"fo‘P@sh afgl rﬁgﬁfé)nk?foﬂ?é—Qas Mcmrﬁm%@cw"ﬁ; remove most of

2-1odoani sol e had been consumed. The reaction m xture
the volatilgasonipangnte theni futthmgﬂmam:d ape h@fadﬂhmramee ¢f2100.°8 tg remove
rred room

POCH, proife 4 il reft o b ESGuRl R A RS e kb reGh 2.8 1y and

this solut[(ﬁlrma/s%tlmé&ﬁmmfwitbﬁg\dq villiile $91i6 QodiaMmEbIE Sbdrawhdiddee ko maintain
concentrated at a bath tenperature of 100 0C to renove

the pH arpuyd 2. bhe lyesavarg Sfmaéat%aa@tth%ﬁrgamﬁ@hﬁ@s\m&qOﬁ&ddp OyC, then tert-
butylamlrrleefi tglﬁ?L W&® gi'v\%%d t Sﬂ%hq_v\%gerr% nE% t% nl‘t\}l\lj:1 ?rPe S:}Ieﬁlaerature <10

on was’stirre
°C. The mactianmmbituramas aHbwedveswaddagltot ambrmtntmparrammeo\mh-hxghtomed

e Ia S, Wer e ar at.ed, and the organi,c phase was
washed i, qoti MO GES e TG Wegic bRt GopBaga in Dogy e M-

tert-butyV‘@%d@@ﬁ@ttﬁkyﬁéﬂﬁ@he@ul‘f@{aﬁua@(m' Nh@hoftRehilenbaanal
tenperature < C. The reactlon m xture was all owed

Step2 to warm up to arrbl ent terrperature over ni ght, then

- Srat-gfuﬁirlr 0g850/ R éﬁb % eéﬁ(ﬂgo&aﬁlde-r(ggé r'n(r:nd?)hvas}g’s 4193 ved in
dlchlomﬁethﬂﬁqs 4;)rxad kl@@éb.ﬂﬂﬂgeﬁtﬂﬁthf \Ozibamoﬂﬂ t6 34 %tahaaem@erature of 20 °C.
f-white solid. Step - r t-Buty

The solutm UW@%WK@%Q%MZ@HE@GW W&thaégqesw brongderinggieshyl ether -
(308 mL,¥33 r?xlnﬁﬁ %’Wsé Svediohh & I‘HEI;FI PR itSrma) teﬁ'flbgrﬁtnﬂg of the flask at -
resul tng 0

utron was co to an inte
20+5 °C.t Eimpeacionrmixafre »260 allGvedlioestis af -0+ HPC fmr.3 h dahe?. 13 Mhscdution

of 1soprog¥lﬁggln?ss%g% %ﬂ?n%dg%sgﬁﬁngrstggrg@gw g\?om' gsvg.ls Hd eéigatt ngut -35°C.

The resul@fﬂg RE1BtiOn WS all V&Y Batir hermses at 6€1.9h. A8 rddcask ntture was
205 0C. The reaction m xture was allowed to stir at

warmed toX0i§ zmd efddrtloga513¢prpp5elmagn®1mbmrrgd¢ it diethylbgther (86.0 mL, 183

mmol) wi_aLs ﬁ'[)*kl n?ég? %%131?89%?\%&% LY fcg':gelb%yd .Fﬁ iﬁe%re%%%!}twaal dliquot of
isopropy BrgHédi@n bedaidelih Qe tthe (25 ro raL; 585mhél) {vas added. The Thrtion
mixture VE/aesat(r:etalte%nw1rtT}11 t)§1tmethylborate (320 mL; 2.90 mol) in THF (175 mL) in one portion,
resulting in a temperature increase to 27 °C. The reaction mixture was stirred at this temperature
for 4 h, then poured into water (1.3 L) and 85% phosphoric acid was added until the solution was
pH 2. The layers were separated and the organic phase was washed with 1.5 N aqueous NaOH
(2 L), followed by 1% aqueous NaOH (2 L). The combined aqueous phases were acidified with
phosphoric acid to pH 2 and the resulting acidic solution was extracted with 9:1

dichloromethane/THF solution (2 L followed by 1 L). The organic phase was dried (Na;SO,),
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warmed to O OC and additional isopropyl magnesi um

brom de in diethyl ether (86.0 nL, 183 mmvol) was
w@odedissihe reaction mxture was stirred for 2pr¢m/a$2005/019394

0C, then an additional aliquot of i sopr opyl magnesi um

Filered aQIARRINTRIEN RGRENS BEHS ALK 2S0ES VBl SR BYch was isolved in

ethanol (} Lg.”’?ﬁ@é/dl%ﬁ% SRR With wate? %o BRE b thtdl VITliné 472 Ll thé‘resultmg
oné portion, resulting in a tehperature increase to

solution @& stffteel at ot feqrperdtue lngemv@s $he reselting crystalline solid was ﬁltered

. tenperature for 4 h reit ter (1.3 L
and dne‘é\‘ffgp%%‘@}’ ffﬁ%ﬁh%ﬁ%‘gg‘ctp &{a(g : tdl&mﬁn‘?mmﬁ’t gol ut i Z)n
(benzene¥@forRHido)- 3T$tﬁoﬁ1@)é€ifd5§1m rgg a§9mnats@wd WHcH ms Dlihadiate

phase was washed N aqueous NaCH

(2 L)
(approxm@ﬁelydv\k'?he Biratopaperdnatdetie 9 2 Sel)utlmrﬁ'édl@bl@mm@bane/THF and the
S r [
extract oGRS FHRLIRR MR E2E0) S i siloR RORSERTOOUBELE
water/ethamtlf'(Sﬁ) L it€ hieltr anneiditamel HE oS plodtdtas a(white sbivd.| owed by
1 L). The organic phase was dried (Na2SO4),filtered
and concentrated in vacuo to give about 250 g of a
white solid which was qicg58i¢gsl in ethanol ( 1 L). The
solution was diluted with water to give a total vol une
of &ythamjoﬁmehyle(él:thtwm@ummhﬁamml -tvderngtl i 2f-methoxy-6-oom
terrperatureoernl e e ul ti crystalline solid
was filter eé“ BN Oégnffﬂ eBﬁl'€'ggﬁif¥ﬁ%%ver ni ght to
afford N rt-butyl 4- rrethoxy 5-
(benzenesul f onam do) - 3- boronbc acid (221 g) as a white
solid, which was a di hydratej(approxi mtely). The
filtrate was extracted wit a~&” 1 sol ution of
di chl oronet hane/ THF and t hg_extract evaporated. The
crude solid (23 g) was re tallized froma 3:1
sol ution of -water/ethH nm) to yield an
addi tional 19 g of prod(g ct Jas & white solid. Reference
D Synt hesi s of et hyl OMEM
Step 1 -butylsul fanoyl - 5- forrryl -2' - met hoxy- 6-

nmet hoxyet hoxynet hoxybi phenyl | )acetate Step | To a
inabl3-heeney

Tg-al5- L@@mmﬂ@sﬂq veasiadded mg §-formyl-4-hydroxy-
phenybafefy (PHIPE, 720 B prtp IR RURRSD W 358, Aol il (B33, and

N,N- dusdﬁolng)leth)’ﬂlaﬁhme\@ Ul thJ 9093 Widoy). a”&fkdlﬁtlcﬁrﬂ.w ﬁietholi&h@xy-
tion of 2-nethoxyethoxymnet

methy! cBlRrg? (GEM SR GaPbiared o o] APk oHIoTEL: SR miehin1 06
dlchlorormzthar%z(%OM))welsr&dded dropwise via an addition funnel over 2 h. The reaction
was allowed to stir at ambient temperature for overnight, after which time HPLC analysis
showed that the reaction was complete. The reaction mixture was diluted with 0.5 N aqueous
HCI (1 L) and the solution was allowed to stir at ambient temperature for 0.25 h, then the
layers were separated. The organic layer was washed with additional 0.5 N aqueous HCl,
followed by saturated aqueous sodium chloride (1 L). The organic layer was concentrated

under vacuum to give an oil, which later solidified upon standing. The solid could be
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di chl oronet hane (500 nlL) was added dropw se via an
addi tion funnel over 2 h. The reaction was allowed to

WG Rios/18855anmbi ent tenperature for overni ght, afeeEr/usdod®on9gzo4
time HPLC anal ysis showed that the reaction was

. C ete. The reaction mx di | ut Wi .5 N
crystalhzsfggp thetetefnﬁ%m 1 pe bR O rwalg-i-gqrsvde-g-g
methoxye‘iﬁé)[yn?etthcﬁ&%h%ﬂﬂ] L&the "(@57‘%)%5 a%l&legs'ssdi‘ld then the

| ayers were separated. Thé organic | ayer was washed

Step2 with additional 0.5 Naqueous HCl, followed by

T8 3 BHER e B MR Gh b bl A B
condense¥Aiia§ dee@trﬁé’thﬁgt%lbﬂd)rﬁb-@dfoﬁﬂﬂm-ﬁl -BieéiorgethdBendiRby)- pﬁ@x‘ﬂ;}l}écetate

becrystallized fromethyl acetate and hexane to yie
@15 g, S%mmql) V3 7¢37-bry] $-ashats Qbe@genesulfonamldo) -3-boronic acid (184 5g,

643 mmog)‘f?\@?fa}ejlgéﬁ%mgﬁ@ %?’)’5) IBE ]F. o?g ?&@?g[ﬁ((gﬁ %Je @3‘1 %% pas stirred,

degassedwintlér vacumen had plaadd mtder a artrogbn! attmoxghen‘anPﬂ@l,z(cbpf)-chchloromethane

d . 0
complex fgéébg;;g? B} \%ﬁ dign e%ﬁeﬂé{l ABSE IHB?%Q‘FWBWPH Bie hgatpdito 70 °C
for 16 h. elth%trga&%ﬁ PhituroRRs AFHel: to Bbollto T Yelmperature and it was then

oxy-5-(benzenesul f onam do) - 3-boronic acid (184.5
concentragg:d @mmmpst fhelTHE 4pHdpy ITéamrmdl(ez’VaB diutedwvintpethpl deetate (4

d T . d
L and i) hashe it s 40 GioB L H e aep HroRhet G RnebERR g Aabed by
brine (2. (ng BAROT-50 Bhaabd20 (D FpWiRdkled bk S¥ganft sHasdandth® Besulting

) was then added in one portion_and the solution
suspensmmsasfﬁé@teé @t ragnyigmperapuge fargh Iy, Thm@wtecalcwwhernﬂrxﬂm@r fhgodium

e QIR LSO 1 DM VLAl o i
layers of OehteC(GQO phsilida geit(300-p), ahd Eelitgl(36E g) aite {{ltbr kakeanas winhad with a
ut i

solution Q\:&Se}e ﬁll(cgfo'ép%;hasr%éﬁ% M?ﬂg %}cf) tﬁtg ?e?sg %\?@? uglgg&%'é}%glley%ntrated in

vacuo to gﬂ@rcﬁ%%e(tﬁyl% -NGS 13RI thR oy NS fHNEANI-MmefogsH-and the
resul ting suspension was stirred at roomtenperature

methoxydthoxysnethoxyhiphemtdt-yldavetatesastanenl, dentandinatedrwithf methdinelrr 12 g)

0 h hen fil d
which wabfghsflsfee &7 Pbucy ViR et P REEodour oa i n | ayers of
Celite (300 g), silica gel (300 g), and Celite (300

g). The filter cake was washed with a solution of 95:5
di chl or onet hane/ met han&efqrence|5  and the resul ti ng.

TSRS A0 BB

nmet hoxyet hoxyrret hoxyb| phenyl - 3-yl )acetate as an oi I

contam nated wi th nethanol i~ 12 )
o)

B(OH),

SO,NH

Method A
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whi ch was taken onto the next step w thout additional
purification. Reference E Synthesis of
wdl2ipenmboxy-i V-tert - butyl - 3- boronic PCT/US2005/019394
aci d- benzenesul f onam de Method AStep | To a 1 L round
bottom fl ask was added 2-i odophenol (50 g) and
Stepl njtronet hane (250 nL) and the reaction m xture was

Tﬁgg'gg»élggb Q6 fEHEWAY é&éhbul lﬁﬁbp(S()%iaﬁﬁ-mtl%Qléﬂﬁﬁ% 1250 mL)

ropw se and there tion ture was
and the reakliovnaiktine wardsoled to 080N Fenpngrsatfurieacid{42mL2300 S was added
reacti on was conplete and it was poured into wat

dropwise @ang @hermact@ﬁdnma% ¥as aHQWedde AL &poqn &%%@%)Af?e?ﬁél the
_ reaction ﬁ{?&gﬂﬂe& PAET V\‘/ﬁ %9 fndd %rgﬁéd At z_ggd Wagﬂéd"%ﬁ{l{aéthﬁlgaggtate (200

concentr t to oll Ined Wt
mL). Theoigghiocdhyeasmae thes Hacly extracdevitiweter 63 00ayley anda:&ncdmmted to oil and

o R e SRR R B S
~ aqueous J&dﬂ{rﬂ’ Kj«ﬂ%xnﬂ@ |(3(Ri mf) dddDtransRirRaNOh 26 ¥oEhdbotton sk §3aiim

brom d L(vvere t hen added and the reaction

hydromdqrrp&llqu(bl g)«apéham 164 mlo), and bﬁnzylda@mldee(ﬁﬁ atlarwiere then addedmand the

reaction rgp(ﬁtgﬁ 8Yars \r}ﬁ% e% go hgaég '{_\elc/né)e Eﬁ%@%f 82. I ggﬁr@%mqﬁ% e/&i%‘ér the
reaction WA SRh1étB L tRMRIWES relrfdvied 8¢ v duat &s@lllﬁtloﬂfwlﬁﬂi tdus@the PR&iuct to
product was then filtered and dried under high vacuum

precipitate @ugphaslutionp dhg prosdegt was hew fileisd and dried wides highivgcywn to give 4-

t found bottom flask was
benzyloxg%'loégf %gﬁé@fg}rﬁ 3291@1% beng1 suI fonic acid (49.87Q)
Step2 and di chl oronet hane (1000 nL). The suspensi on was

stirred hor ous tac Ior de. (53 S ad
Tea&érﬁgnf ﬂ%ﬁ ﬁe A @86@2315 Vs AT 'eﬁ?zgr;sﬁv qnic St
(49.87g) Q&iﬂtdaeﬁ rBB@thﬁﬁ@ﬁbb@HlLW Xt %%fgﬁs1&pwgg:stfr%d alqdfbhomsﬁ%s

di um hydr oxi d was then slowy ad
pentachlcardd (81 gy wamagidmgausmg nhn oeadtiomto became aaqlueomsAﬁashq@Hng .the

cencion SuRALROLE g E s SRR BB b SEhh) B ot
added anmsﬁ%ﬁxat@ﬁhgt#%eg ruggfsethg ggi@éa)‘ué: \»Ja§¥$§[[7ev‘ﬁ§e(ir§ﬁ?£e aﬁtyt%gwgs sel]_)arated
and stirredovittd5 036 tatyeaous Basmt@lrs@dmnublyarbqnate(l(zémh)_ﬁor vAmineeedH 10).
The organlctlayer w%s rs]épatratgeed dnéag iR nﬁglci(rous SodiiE sulfate, decanted to a 2L round
bottom flask and fert-butylamine (34 mL) was added. After 16 h, the reaction mixture was
basified to pH 13-14 with 5% aqueous sodium hydroxide. The organic layer was separated and
concentrated to a solid which was then slurried at 50°C in isopropyl acetate, cooled, and filtered
to give 4-benzyloxy-N-tert-butyl-3-iodo-benzenesulfonamide (46g, 80% yield) in two crops.
Step 3

To a 1L round bottom flask was added 4-benzyloxy-N-tert-butyl-3-iodo-
benzenesulfonamide (32 g) and dichloromethane (320 mL) and the reaction mixture was stirred

and cooled to - 20 to —25 °C. Methyl magnesium bromide (24.4 mL, 3 M in ether) was added

dropwise. The reaction mixture was stirred for 2 h and then cooled to —35 to —40 °C. Isopropyl
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basified to pH 13-14 with 5% aqueous sodi um hydr oxi de.

The organic | ayer was separated and concentrated to a
weolosdisshd ch was then slurried at 500C i n i SOpPOPY$2005/019394

acet at e, cool ed, and filtered to give 4-benzyloxy- - r

magnesiuy 50&16 odalal S S o S e e a7 )
and trlme‘ﬁ;l)h G?%Lb Welebthen ited gre%lﬂlﬁgﬁggm%§m AP AEIdehE $denal

di chl or onet hane and the reaction
temperatlmmotf theeremmnsmlmuretd) (h?(d Eb@feechd:tﬂmxu% wag all@wed 0. warm to room

temperatig 068 ook BRSSPI URCEP G A N SObEEL oot e The

organic lzﬂle@%s Egﬁﬁlt&PQAde&s;fﬁd w1§152 54 agﬂ@o&godlum %ydromde %500 m[),) causing

I"sopr opyl magnesi um brom de
some of tha praslidietd paeciy teits eTheTerqw@hy@bre@)ﬁlgmg rwithispmrel Of theprecipitated solids

was then EigfIeith GOl Sisphatelafid BRI RET SolhS BB Pl s

tetrahydrbft@ar! BAGEH SOmRthahe!r €he QolidsOkere Thgield @aGHitHOote BigahleNehivR Svas
allonwed to warmto roomtenperature and after 12 h

then conqentsaled & give acvhatesolid thet was thewstuprigshioniL oftwaten fer $0 wamutes. The

o e 50 T 3 BEPEBY B 0 IR i i

benzenesﬁﬁmmﬂe(zmg [B8bxclyield)t o precipitate. The aqueous |ayer
a_I ong vvlth ; the precipitated solids was then
Method B Altgtnatg gynthe WlEhosphoric acid to a pH of
Step 1 2 and extract ed W|th 10%tetrahydrofuran in
di chl oronet hane. The solids were carried on with the
Act-genki 8 Lanound-hostomt ﬂ@h vmmqempmhwau an oves-lvead stiwpy, thermometer,
. lid that was, then,s urr
N tine, 230,50 pteh Uy E00 e e el And s it BBl N sotuton
The flaskARGsIEhE@with e ahd BAY gydl Mkt 2ModspheBolt (Wifa3adxaF; Q01 95, 0 918 mol)
aci dbenzenesul f onani 88% vyi el d Met hod

and dry dighleremgthane (R701Bk). A 6Fnt§q18ére@1intqf Nogwapssia bsheé,tﬂ@sugh the reaction
head- spage [ﬁ%cl{é]act nlvessrepﬁll@g rpﬁtgr 10 1 Biife- i@%ﬁﬁ%’d%@é@d}%_t Li@Nye

lrrer, nonet er,
droppmgl:ftuﬁ&ﬂs wage e]eaigeﬂ with dg/ dicldpmmtg;hzfna i t/E mLanhergdderexulfonic acid

(Aldrich‘\?&%rp r?%el‘éba?hg n&cﬂgf &I ac? %aﬁhl I%nre g&lgggﬁr%(%\?s?sgy i;g&da Teflon rod.
The diluté Qé{ugén opch?éx%sﬁmin}c A0dwa§ thef 'a@éféderQH@fsQ ke (rga%goﬁ%)lxtuﬁ\, overa

gentle stream of N2 was established through t
period ofrapproxi Yhmiesad dpelceink shieryrfermetd dmingdbsadditione nThlmmrlsws after

completeI ar&dl%o?lr the ?cel bath \pvgg rhemaor\]/gd nd {h% (ii'ez}c?lon mlxt-lrlpeewas allowed to stir at

ambient temperature. After 2 h, the reaction vessel was immersed in a cold-water bath and water
(500 mL) was added to the reaction mixture over a few minutes. The resulting mixture was
stirred vigorously until it was biphasic/homogenous upon settling. The mixture was transferred
to a separating funnel along with water and was extracted with dichloromethane. The aqueous
layer containing 4-hydroxy-3-iodo-benzenesulfonic acid was transferred back to the original

reaction vessel for the next step.

Step 2
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droppi ng funnel was charged with dry dichl oronet hane

(175 L), then chlorosulfonic acid (Al drich; 106.96 g,
w®2@31818594 , 1.00 eq.), and the resulting m xt UPET/VE®05/019394

stirred with a Teflon rod. The dilute solution of

chl orosul fonic acid was_t hen added dropw se to

Sqdage hydriexisieXpaliess: AL e, A7 parol el bia) ayas rdded wl?ﬁ‘ﬁlée tOAthe
vigorousl%@fﬁr&tﬁg #%u% lsB'l'h{an Fp{h@%ﬁ%%ﬂﬁléﬁ%&?%{ggﬂgc{}% %-\Jggr Ufter

ter conplete a
addition wasrcowgdetaid-1hmirn. eemmbpm alvokib (il 80 wd9 vﬁisladdﬁﬁtotth:e sisulting white

at rrbl ent ratu After 2 t he r VESS
suspensiof,d B AHARPLASCHCPRE RS P aesid e s e REFichE e Gy Foos

mol, 1. 05"&@2 aad QG&jedttQ tﬁé‘x‘%a&ﬁﬁ%ixﬁﬁe H\/é%tal'ﬂe?ioﬁ\b? hpftok . S\nifsNaHEde reaction
resulting mxture was stirred vigorously until it

mixture vveashemqb he80°cd Farfotfeho Ufte ppmoseit& mim g Wasrd@tqﬁnmedrtbatm

reaction Véqr,?gl% g)rceréggg?gaﬁpﬁ r%[%hergforr]%fuﬁ&" 6% F'o %.}zﬁ”ox%ﬂd \32 % 91.8

mmol, 0.1 &Y PindBER BéryNigrohidydsTxg, 93 -8 ramhet lmemecg)ﬁwmlafdeéu © th€ kedction
was transferred back to the or|rﬁq| naI reacti on vessel

mixture t¢ give rathomeggrousselytions Aftep &y amin, FTamy Herigial beray] brogidey
addition, fﬁ% heganéngpgt? p%d%gd B red@Rn 3G R8 td ?H?)Y\%l%%l}t f thbGil-bath

|rr|ng aqueous solution o
with st1rr141gh Y 17cly, -tBe feactprieixen eppdatainisa saspeuhswAfolf @éine-acfthctiveon

10- 15, 1 50
e S SR TS Schot o2 B S eS8 s o

about qu@Q@ Bét‘a&elﬁ gﬂnﬁi ah$ Sﬁ)g?dxg @0 mtd i:st?'ecgﬁ ay.!The rr&wtlgﬁ mixture was then
drich 64.9 eq. Lband added to

cooled gradluallly e abaud 5°Grand stireedoat dhat gf:npmratw fof ~hppAbg wagy mihitg plaques

were coll%cg%i B)Rf t@. 1813%%2?5 e&” wgtga %}ﬁ%ﬁ romF \%get glgdeér?e dhl%ﬂt Ypcq
(lyophiliZe£a00i200 nYBsir) 1ot ~P4 R Eegiste Beifmrat lbt&&yl@ﬂyl-ﬁ-lb&di-@émieﬁesulfonate as

addi ti onal sodi um hydroxi de (3. 67g, 91 8 mol, 0.1
a brilliantewhije, sryatailinersolier(297.7 8y 6Wede (15.7 g, 91.8 nmol, 0.1
Step3 €9 ) were added to the reaction mxture to give a
2R 2 honbgenous sol ution. After 70 min. fromthe original
ABBemz¥| 3 br munhdibotckdiftaslo was edllﬂpllmdaviitmm was-lehd pyreat, @fldx
t he reaction allo slowy in.th .
condenseh (Wit gy sto NACH Sorpihap g 7ng apressie sl froppie:fianel
with N, IRBPERE BlsieRaPIShed QB INN cfradd With 5&fihR AL ben@yloxy-3-iodo-
precipitate in brown liquid. The reaction m xture was

benzenesplforditef (284 gwd-668 Brol), Mh@rom@thmpr(ul d 5doi and ¢a<tﬁ¥ytaaa@mmp i

e g R P B2 TS0 oy st
gentle strBArAdBaitlogen ghlRatdd ihAf odlritiBdet béw@eRt0 bidl 5 NPrdlftdhi@ide

(90.1 g, 0f71r0 molll 25 eg)hwa:\gl)ég ac\{\éllqeldto?/erp 3 %qmm After 2.5 h, the reaction was allowed
to cool to 25 °C in a cold-water bath and then quenched drop-wise with water (60 mL) over
approx. 5 min. A further portion of water (450 mL) was added in a single portion and the
reaction mixture stirred vigorously for 5 to 10 min. The organic layer was separated and washed
with water until the aqueous pH had increased to pH 4 to 5). The resulting dichloromethane

solution of 4-benzyloxy-3-iodo-benzenesulfonyl chloride was used in the next step.

Step 4
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were collected by filtration, washed with
di chl or onet hane and dri ed under high vaccum
W(]UZQOSIMH'SM zer, 100-200 mTorr) for ~24 h to gi vECEUSI005019394
4- benzyl oxy- 3-i odo- benzenesul fonate as a briIIiant
white, crystalllne solid, (267.7 719 . Ste
AB-wreki3 Laroundbgiipm- sk tveseawinrgd Wil 2nauirdisad Squhthaﬂnometer

and a pre%a%(ﬂ%?i%ggtg%(fﬂ %{g-fu;r@élan WS o & Wifthé mlatgﬁm 5t 10K%9-3-iodo-

tro ressure-equal i zi ng
benzenesdifappichlgrifieinTid fladktimnid2sddii m a.coltheatél bk (Thias 2‘2|°(I§s aetirers-

W N2, ith ' . . 4
butylaming {93, 1,6,0,70 T8k At rumuise (P anep)sdpe spling
reaction Iqi)&l;}l": Wa@ @%&W@\?‘erﬁ%htlaﬁ thhe am@i@ﬁ’t &ﬁ&@EaXﬁ te%ﬁé%ﬁi@t/fﬁfer 17 h, the

di met hyl f or mam de ny, ,
reaction mhiture ves syvekest- mamhtsbe gtganmé@lyqn N@e nsemr@edwn@ccsmmmﬁqm approx.

1/3 (~50 @%&ogggﬁngalmﬁ ! e$ %tlewl-( g}gp(im thcke) %‘r:o?lfgtest rFe%tt%ge%lpé%}eanﬂle

reaction raf¥@ite g Qﬂmﬁd@fo $5-%090 4. atxﬁf)ipfhéru?.pﬁsimre tihéhe HAE hahrevdissolved.
allowed to cool to 25 Cin a cold-water bath and then

The solutgppevesiben alfayrddp seoliith araleSTIBY thrqomy (eapesspico YVithin 2 days
a white pggc&nat% Had"thiARd, PRie sg%ﬁﬁfon Ak gtrlrrécf'ﬁl_gomugl Wle%qg% ('1 5 1) was

I'e "‘portion an & reaction mExtur& Stir
slowly addieq;,ahﬂuﬂir;edfmrrﬁghtpanﬂ(lhm cnolethie aonnggabitle fdrdy2 h Mprecipitate

was collegéﬁg)&?llﬁgq@}g@ggqss ﬁ(ﬂwwllihgxgt c?r%aﬁlgﬁ%slé lgﬁ(ﬁelrlsH%%u to g1ve 4-
benzyloxf;“]\ﬁwrpfnﬁgﬁﬁJ"@dbebe'iﬁéﬂétshl‘féhaﬂﬁde ?238 94%)).
4- benzyl oxy- 3-i odo- benzenesul fonyl chlori de was used

Step5 in the next st ep. Step 4A 3- neck 3 L, round-bottom

ed Qven- d
AERho AT ERESE i Bal P E bl i emgmees
pressure-d@sligihg rdg@imvg fuhntlnendal N§ lime) DHe flask was flushed with Nz and then
4- benz ony |odobenzenesulfonyl chl oride. The

charged wrﬁ%ﬂ@w oXy-N- té’éTbéItha”r@fio‘Slen%S“PﬂfﬁﬂamldQ;éé)g @500 446 mol) and
dlchlororgéfé%gtgkm ﬁl?f[hn ?hé %ml: st 3131?‘%ﬁ§1§’£lrred%rnhele§1 éeﬁ’é@sstr%{g %@I N; and

e resulting reaction
cooled imﬁn)dtajwatewha;thﬂ)‘?(l’ Eé"d,t ﬁ\i%ﬁhl Tt dmppinpduanrebmwastharged with methyl

.wat er -.hat h tenmpe ure. After r i 0
magnesify Brogpige (g igBrRO Y tstesiel S B garn] 1 iy B30T 115 ea)
which wa38RaEPABEWRR o BRNGEIENSBA @Fsuch a3RR 6 %s tolhBintai® @), oL (Qcﬁdmon
Its original volunme at which point the product started

of salt to the qwbbatbuwaatnecesm) foeives 4 enlomgsgthomegoress Wik s within ~1/3
aaiion 1581 TS EDGEH By ECERH Rt MIEGBAHRoY
1sopropyhﬁlatghe@lﬂﬂ1bhﬁnﬁ1€ I(Bt’)ulﬁ&, Sdiéntifiepnl 8 drpediathyl €hery25Mind., 8.533 mol,
1.2 eq), wha}%:/l?was added dropwise to the reaction mixture at such a rate so as to maintain Tiy <
5°C. After the addition was complete, the reaction mixture was stirred for 15-20 min. The
dropping-funnel was removed and replaced with a septa and cannula, and the reaction mixture
was transferred over 2 h to a 3-necked, 3-L round bottom flask containing a solution trimethyl
borate (106.6 g, 1.03 mol, 2.30 eq) and tetrahydrofuran (600 mL) and maintained under nitrogen
atomosphere at (Tip, < 5°C) utilizing an ice-water bath. After the addition was complete, the

solution was allowed to stir at < 5 °C for 30 min. and then transferred to a separatory funnel and
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a white precipitate had forned. The suspensi on was

stirred vigorously while hexane (1.5 L) was slowy
waeiisdisssshien stirred overni ght, and then cool erCT/USANS/019394

ice-bath for 1-2 h The preci pitate was coIIected by

washed \&1{5111:%.1; g(ipl golgﬂ\‘é,-’@%% glg((i;p %?ceglgrso utlon g E)rg%pli%%arlyer was
dried overQH&Y&n silfaRAERA %&Q@S&’bﬂs aﬁﬂéﬁ”‘@odcﬁe §Adfon a%i@le céhﬁﬁedsox@amc
3-neck, 2 L-round-bottom flask was equi pped wth an
layer wapeancehtentetl ttgive £bgnayheymbnet-dntyl Briwsenie aciddentengsulfpnamide
(129 S(a,ﬁpfppi ng-funnel, and an N2 line. The flask was fl ushed
& SM°th N2 and t hen charged with 4-benzyl oxy-./V-ter
- butyl - 3-i odo- benzenesul f onam de (198.6 g, 0.446 nol)

and di chl or onet hane (600 m_) The white suspension was
stl rred under a gentl e Rafergasaof N2 and cool ed in an

I S

R R s e
|n di et hyl et her, 167g, -17% nmL, 0.513 nol, 1.15 eq),
whi ch was added dropvvi se t suspensi on at such a
rate so as to maintain Tint <5C (addition of salt to
the cool -bath was necess to give a
col or| ess- honbgenousHqi within ~I/3 addition.
After the addition wasl conpl é8'er, the droppi ng-funnel
was charged w th i soprOpylogagnesium broni de (Boul der
Scientific; 2.13 Min di eer; 250 L, 0.533
mol, 1.2 eq), which was added dropw se to the reaction
m xture at such a rate so as to maintain Tint < 5C

f t t l e th ti i Xt
ThaB0enT Folrishlo R S35, FARR R B BT AR e SaktenSere
e i A PE et A A hiho 6ok

reaction mxture was transferred over h to a

describeginfReirisace 4-aboyajdishlpromeshane (HAkmEdhear ibﬁgnide&bﬁ 3 gdﬁ)-64
. 8930581 348 PNt 108, 1 i 393 580027 spion

mixture \amlmamdhe tefluxtfof T4 htandtie@pllotved tozcdmgtoamomctempa’a&ﬁe
was conpl ete, the sol

chhlorowgghagp f&tﬁs{i]‘i {s}g%? dl(szl tg%u? E‘les)rg)'@lq ergpasseparatgd gn Wéﬁhed with 200
mL of a 3%3BR#i8h LENaDY @ ﬁﬁ&arﬁk%&gfanwﬁgal wé&%ﬁ@éﬁ%ﬁ:d% Glvedd-

equal volune of a 2:1 (water: phosphoric acid

benzyloxyed-btomyn > -faimey - phegap) acetiagead nwdlsyl dstee®0bdeg) asod: um
sul fate. Ethyl acetate was added to the solution and
t he conbi ned organic | ayer was concentrated to give
4 benzyl oxy- - rt butyIEﬁa@lgeqnl c aci d-benzene

ul fonam de (12 80%) .
Synthesxs of (S)-2-{2-[5- (5 carbamlmldoyl 1 H-benzimidazol-2-yl)-6,2'-dihydroxy-5’-

sulfamoylbiphenyl-3-yl]acetylamino}succinic acid
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Ref erence F Synt hesis of

(4- benzyl oxy- 3- brono-5-fornyl - phenyl ) acetic acid
woretobyissest er To a 250 nmL round- bottomed f | aske@u/u$r0as/019394

teflon stir bar and a reflux condensor were added

met hyl (3-brono- 5-fornyl -4- hydr oxyphgsy! ) acetate (23.3

g, 85.3 mmol, prepared as deSCI‘IP‘ I'n Reference A

above), di chI or oNet hane (100 H brom de

(15. 32 g, g@b 9,\59
V-et hyl di i sop yl @

The reaction m xturewds hes
then allowed to cool to rom }

ed Wwth 200 nL of a 3%
e organic | ayer was

| ayer was separated and

sol ution of NaOH i n water?
Method Aoncentrated to give (4-
Step 1 benzyl oxy- 3- br ono- 5-f or nyl - phenyl ) acetic acid nethyl
2P L ester (30.65 g) as oil. Exanple 1 Synthesis of

Tb51) 2L {@uddbottonchdskaritidtid Oyt whd 4ddee IﬁZdthl qﬁmker?.bmwsuﬁamoyl 5-
-di hydroxy-5' - sul fanoyl bi phenyl -3-yl]a o}
formy1- 2L el - e BRI ISy Biphpny v M ssothic (ehuh ) suptbapl (52 L)

fOllOWCdeF n (? ctciﬁée trgt%ﬁ a&@e%u@gﬁq(({o @Uﬁﬂ‘op(&gse to'mYaitGin the internal
temperatﬁfde}the ﬂas-kl’heidv@XS’ °G- The fﬁaxty(ﬁt inDotyrewtas (aidybecptmesmy lat Doy )

temperatis GGGy HIHEHRE TR BaSGR) eGSR Sros0r Tyt o reaetion

mixture 'Fst ORI B1-DOPE earidrﬁl?err&ﬁ!mcf REPELRING rs@hd)(fva§ en 'Wa8Rdd with an
bel ow 25 0OC. The reaction m xture was allowed to stir

additional portornfmestiwnob (Ai0enlo\tbatliagibeebprevivusly copled ta K °C The off-

. od t. ad C ta from
white sofff Fpt e i Bsagh 8830 eh@ a5 P USRS formy -
hyd Degistiox Ig@h 1B -wBscekdrie hed with an additi onal
Y rOxyportl on?])(]@j)f1 ne%lha\r%agl (75002 ; that had been previously

Step2 cooled to -25 OC. The offuwhite solid was dried in a
fégaatwm&il?l%%fn @qs?'g\\r/iﬁly {T_B%malnic{apsﬁr}e\/h&? heating mantle was added
methyl [ ﬁw-vm%but&lsulfmhbydxyfdlmyhéﬂwﬂr(ﬁyyl Jretiedx3)epled@b 3 g)Jacedhte §200.8
g, 461 mgntq-ﬁ? }sgpl%éhlﬁolkggﬂsﬁa Lt oﬂtlgn \aggod\glbrg g&%abrlrs?ﬁp terz &6a A g, 553 mmol)
dissolved in water (0.21 L). The resulting suspension was heated to 60 °C for 2.5 h. 3,4-
Diaminobenzamidine monohydrochloride (115.2 g, 617 mmol) was added and a stream of air
was then allowed to circulate through the flask. The solution turned orange and became
homogeneous after 0.25 h. After 1 h, the reaction was shown to be 70% complete by HPLC
analysis, but required a reaction time of about 18 h to go to completion resulting in the
precipitation of the product. The reaction mixture was cooled to room temperature and filtered.
The solid was washed with isopropanol (1 L) and dried in a vacuum chamber to give methyl [5'-
N-tert-butylsulfamoyl-5-(5-carbamimidoyl-1H-benzimidazol-2-yl)-6-hydroxy-2'-
methoxybiphenyl-3-yl]-acetate (264 g) as a mustard-colored solid.
Step 3
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met hyl [5'-i V-

ert-butyl sul fanoyl - 5-fornyl - 6- hydr oxy-2' - net hoxy) bi phe
wmydos3ispb4 acet ate (200.8 g, 461 nmmol), isopropmmtlsz(oﬁsm%%

L) and a solution of sodium matablsulflte (106. 4 g,

TS BRI PEE HEkw HieBe oy sulfion-5-7
carbamm%é‘f[l m@@ﬁ%ﬁma%l@ymwgi}ﬁg t}h&hb%lﬁheﬁgﬁm -%l]gaceé@e7(49.9 g,

was ad stream of air was
82.9 mmolp aml trdluoacna@emmmdj gWOtrhIe) leasRactronemsmr@waemllqwndrte dtlr at room

mpers G5 3096 S GRRRSTROAREC 1AM £ 83 Dyg b e v

residue afd &e)sSiusion s cb@(ﬂ:ﬂtrﬁt%d agaih GRatdried uhdé’tﬁugﬁ vzﬁhﬁhﬁtovlﬁnéht The
to go to conpletion resulting in the precipitatiqon o
dry, solid predyst svs érensimed foeadly 3 wackaornd pattop dlagl Hitediwith aer@mStark

trap, a sti?rz%sq{aﬁtaﬂﬁg n?t?@ge& k€ r'ﬂ%rf}la-egg Gvas Plubitk dWRth Mﬁ%gﬁjgg@h Pgrldme

r opanol I'n a vacuum ch
hydrochlgpidee(4nighy.57 ﬁlﬁdl) and tbluene (100 mL) were added. The reaction mixture was

heated ux]ng ?{% f&ﬁ‘g]g(g e r251 é; v%lfaqr{ Wy do}/ildi_nle salt and solvent. The solution
was heatéPoN3YY LI 10 RRMYthe ﬁyﬁ(clh]]e ﬁﬁﬁb@lﬂ@n&e&ﬁ‘ﬂ:r Whi@Sthé temperature was

nmust ard-col ored solid. Step 3To a 3-L round bottom
increased od$SR ‘Gryenld ad Afgqrﬂyﬁ h, the solution was cooled under a positive pressure of

. 5..-7V-1 t f ano
nicogen bSO AR s B ISP o SRR B s
solution Whs al&ﬁﬁd&b @tu( #%08m @emﬁtﬂatﬁrerfméh)lg}ﬁﬂ dhe Iféd‘chd@hﬁﬁﬁﬁ:tw& filtered
(770 The reaction m xture was all owed

and the sgid wasweshs@miteyipier O0ARLIABH SOPESRnpHAR0 Slode salikias dricd

t '
e ol SRS S REN s o St bl .
dihydroxg+5'-ewl famneydsbighegyl-3+54 taanmmanéad B8glig) whind vdasyconmalinated with about

4% sulf groduct was transferred to a 3L 3-neck round bottom
o Su °‘|°é‘§1€1f|tted with a Dean-Stark trap, a stirring shaft

y g,
sulfammmhtem'lrﬁamﬂ a(:gzma_cmd_) were added. The reaction mixture

PYfRdng 57 G, AP D7 ) Ok PR e o Rt Pl iy 4 M

HCl in dioRarded@50%alt, 0.0MbI) uhtieprdyipitstione fhlydsaohd saotietal Bxicess solvent
whi ch the tenperature was increased to 180 QC over 0.5
was remqyed by egpporatpranditplaenc(>QP mfn Watstdderd| dbe traguen Rixture was

refluxed ?’g?ﬁ%g:ﬁﬁﬂm ﬁ@aﬁpgﬁrlptfraw' Afi& Blu’i’é1 ?(%lhirge v\yvaacsge\)gg%jgﬁﬁg% g&gpletely

room t enperature.
as possibldwndsb¢ flaskorontasing tHecatid pyndmeﬂHCIa,Vasrimmnrse&irip en afl bath heated at

gvernight. The reactio ' Ite
180-185 & endiifptiec aniats "Rt reded B a5t bps b SoDoihgebitor 30-60
minutes WAOcdHnbeted Ba &9irlghub@SNEkt e melted salt was treated in one portion with
moderate stirring with methyl [5-(5-carbamimidoyl-1H-benzimidazol-2-yl)-6-hydroxy-2'-

methoxy-5'-sulfamoyl-biphenyl-3-yl]acetate (25.0 g, 29.4 mmol) (obtained from the TFA
treatment of methyl [5'-N-tert-butylsulfamoyl-5-(5-carbamimidoyl-1H-benzimidazol-2-yl)-6-
hydroxy-2'-methoxybiphenyl-3-yl]-acetate). The hot solution was heated with stirring for 60-90

minutes until the reaction was complete by HPLC analysis. After cooling, the solid mixture was
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in a vacuum chanber overnight to yield

[ 5- (5-carbam m doyl -1 H benzi m dazol -2-yl)-6, 2' -
waledegdisszy - 5' - sul f amoyl - bi phenyl - 3-yl ] -acet i ¢ BCI/US2005/019394

(38.15g) which vvas contam nated w th about 4% sul fonic

dissolved Gt tBOER0 and ST veraieply dfpa&%'séghg SRPWA I and dried in
vacuo to g%gmxhﬂmﬂmyi ABhiinAgEbLS A6 IR e i)l

i n anhydr ous et her
blphenylf}sdkaeaﬂlcwcm(la 11 99I@bnnamntg vobca?'ﬁeof(smfomn@mdlm@urm%)
Ste until precipitation of the salt was conpl ete. Excess
Step 4 sol vent was renpved by evaporation and tol uene (500

Tahhnafgﬂanms}%drrea’ b6lutiGraet [ISC(IS datbaiiimedosns HhisdnlzimGaskol-Qryl)-6,2'-
2-3 h with a Dean-Stark  t Gs/)( After cooling, tol uene

dlhydroxmswtaawlﬂré@nals}wﬁﬁm 2919/ (14 pdsh B@ldAdV-the f1ask

et RGPS PP EL G NG SIS o,

EDC (5.7hg 26| mmol)mylduftmlae(4tMg, 208 nieal).cThateadiBOr rhixBife 0Gs howed to

s at 0 far e el QAN Wl APt THrbied (Hbd e Bk ghiap in DMA 25

mL) was qﬁ&’&f Bltfe Rhbtdd ABkaebhd ﬂﬁ%@éﬂltlﬂ&&lﬁf&%&%‘%ﬁk@ﬂ deathbiknt
benzi m dazol -2-yl)-6 r ox

temperatwstfhb}@h 5The sdlftzarpyhs Qﬂnpmmd}/la vo¢qcansienhigh (vz@m@n gnalntalmng
the waterztglh tempg;@llbrét%flfogvuﬂf fa&n%)y ?@g&/e? Eloérz ) 6[% nﬁM%E ?‘fl fesufﬂ3 B 01ywas _

suspendeﬂhﬁ’ @(fbld)ﬂﬂrﬂ@@l@O-rﬁLydrbd -the reaction mixture was allowed to stir at ambient
2' - met hoxglél phenyl - 3-yl ] -acetate). The hot

temperatgrmfgw gh afies Witeh Gae Hhie prodyqt had RigCifated Glogpsalptiqi: ekhe solid was
removed}&?iﬂl rat cﬂl%nﬁq{"\%é ﬁQsh‘é@%n@Oa'&PJoﬁ&ﬁlebtht'P&% %P %ﬁérﬁied ina

er cool I ng, & solld MXtUre wasdrss I'n wat er
saturated(a&ﬁébuﬂsaﬂuamﬂ oftadiure dbloar/lmnmieqmo m[mestlped at toongtempbtachre for 0.5

h, and thT f ﬂgg%gqgﬁ wasI t ex\ll glfs%gn(feg ir(\; Ia\{s mM aqueous HCI solution

(150 mL)Lhﬂaeﬂ%mH &R at footh }eng)eZatuﬁlfm/@i 5 BXYrhe suspehdisams h!t@ﬂéa Rnd
y{ -aceti'c a 13-14 containing -1-2%

dried to glm dibenzy] 60t2d{3-bp (- catrbamlm@v)épiflirbwnaldaa@ln%ﬁ)tﬁé 1dyhydr0Xy -5'-

sulfamoyiblgléwfa]ygig tylggur?c];})s{l%c r%:.?e 8% 0 Was %Ml%lyo pure by analytical HPLC.

The crudé 'd{b)éﬂi}(D(S)- 5—{2-‘-’[§l-|(5-@Bﬂbﬁinn’ﬁidl@?leUﬂlbeﬁzlﬁilc]azallglyll)% Q'Cdlﬂydroxy 5
i 1 ). in_ NIJfdinmethyl acetam de (125 ni)
sulfamoy, blphﬁwg3wbiél@c%wl@gﬂm}ﬁ’é‘t%ﬁﬁﬂf‘rm%ﬁbw digectly oty the nexystep without

addltlonarr {lﬁ‘caﬁ'ﬁc (5.71 g, 29.8 nmol) and HOBt (4.00Qy, 29.8
n )

he reaction mixture was allowed to stir at 0
StepS OC for 0.5 h. A solution of H Asp-(0OBn)-0Bn HCO (10.4

Cgt’ldezd?l')esnzy%b-«{2‘3[5%agt%?nimidoyl-1H-benzimidazol-Z-yl)-6,2’-dihydroxy-5'-
sulfamoylbiphenyl-3-yl]acetylamino}succinate (18 g) was dissolved in a 1:1 mixture of acetic
acid and water (800 mL), assisted by sonication. To this solution was added palladium
hydroxide on carbon (Pearlman’s catalyst, 20 wt% Pd on a dry weight basis, containing 50%
water by weight; 7.0 g). The reaction mixture was pressurized to 30 psi with hydrogen and the
suspension was shaken on a Parr apparatus for 10 h. The catalyst was removed by filtration and

the solvent was removed in vacuo. Crude (S5)-2-{2-[5-(5-carbamimidoyl-1H-benzimidazol-2-yl)-
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m.) was added to the reaction mxture and the
resulting solution was stirred at anbient tenperature

wo 005485 The sol uti on was concentrated i n vapUDUS2W0E019394
hi gh vacuum mai nt aining the water bath tenperature

6,2'-dihy %lfqg %guq i_,tﬁ -%/Qgge?t%]ﬁg{lqé}lggcc g 601%\_&5% rgﬁéh?ﬁ@! preparative
reverse- phﬁs%qtll’@@ tdhvk 'es*)ez \0@-‘1}5-@5 ba%qnﬁmogtm beﬁz@mz@m-yl) 6,2"-

enperaturée for O. fter which time the product
dlhydroxmotsplrf:emmﬂbmhcradk%ylm@tﬂrmmbncmmh@cnsidﬂﬂcg)was renoved

Method IgyAlfté_x;lngsé vnt Pasié 89 [5- (%-c%a% EQV(F-JW-.lt)enzPll"flﬁB? r11|2t_\515_§% dl]'—l Srogt

ST ouUSpPTEIUTcuU - TTI dlurdatTcu dyueous —SUTut 1T UIT
5'-sulfam®QLbiphe @lggalzm‘eac@wo nL) stirred at room
tenperature for 0.5 h, and then filtered. The
Stepl  result ng solid was then suspended in a 10 nmM aqueous
THE L3R bt itk i R R W b er £ Ofgenoy was
added cruliei (dcbehzy gy B-beirhe zZfptmyl-phenyl) acetic acid methyl ester (19.36 g, 53.31

mmol), t g%g%:h%_ﬁ%%p%gn )zrgﬁfaénﬂgg)%%{%enéﬁﬂ g,eé%' nLd?6ZSO 1 mmc}ﬁ gnd 4-

benzylox$-N.rdrAB&Y KB Bt S4UE-bERRh& Ul BarBide (DBY4 BAMRAYO THY Racti
enzyoxz érfa|&§'| cal HPLC. The crljlde a(lzll gtr(1zlyl’w§9 f/ action

mixture \(v@)placefigmp@ y mtreganyantiosphges/and| dichloro[

nz
bisiphell BB ARERR TN BB R RISS adduss (0,58 £ 0 4350mme)
was added| ITh6réa¢tiom fr@xttlfée)visenehteﬂtt@ EbﬂMxtfhﬂlﬁ h agehich @Rl it was complete by
urification. Step 5 Crude di

|
HPLC. l@)sobmpg Mas cpgqeggatsgm #rselland meth}yl tert-butyl ether (500 ml) was added
o disson A SR R RS BlS posows pofpgpdronide
solution @ﬁé ndi)s S’l"(hlem@nlmlaaer]wab ﬁi‘texetd,ltlhmugh aephg ofcCelite (R0Qrg) and silica gel

(100 5. 15 B0 T S5 ol T S B P et s

(400 mL). PRt filfR4te Sva§ @bleMhted anM: ?/@ ?dbl%bnéylgky SNRL AL bURPShISamoy]-5-
cont ai ni ng 50% wat er The reaction

)
formyl- bmhmdrkyl\)oasetwraé&swﬁhzle@tetr(633@) q@sqll whnqh wigsctakapediregiyl onto the
Asi_on aken on a Parr apparatus for 10
next Step u%'EJJd? I}a?I%ltlr\,\fe?\/\?g‘%ﬁcsJr?ermved by filtration and the
Step 2 soI vent vvas removed in vacuo Crude
(57"-2-{2-[5-(5-carbam nid
Tl Ml addottom flask gvith &tla .bhwawc@cnge 6.2 mbisbasizpiosn-5°-N-
i d
rrt-buty KT R B S R e iPsRH 8 00 87 3 mmo),
methanol((Sp 41ﬁ:){a21d[»€a¢<(r€(5 adr)b ﬁﬂne meagtigh nlixture was warmed to 60 °C and sodium

. b i m | -2-yl)-6, 2" - . . .
metabisolitRg b 51 et NRbAB DR esctammiens oy ediestin ot 60
°C for 2.5 H QQnglaﬁﬂnca)eﬁiamlwﬁfehﬂdro@hloﬁ'dé 1 83199 .6 it pivas &fded in one

5- (5-car bam m doyl -
portion apf Berreaation axylurowas l\yq;lte;gi at§p hcmvgmyght The reaction mixture was cooled

to room temperature and 250 mL of a (3:1) isopropyl acetate:isopropanol solution was added

followed by addition of water (50 mL). The organic layer was separated, filtered through Celite,
dried over sodium sulfate, and concentrated to give [6,2’-bisbenzyloxy-5’-N-tert-butylsulfamoyl-
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5' - sul fanoyl - bi phenyl -3-yll-acetic acid Step | To a IL
round bottomflask with nmagnetic stir bar and a

woedosogasy ref | ux condensor was added crude PCT/US2005/019394
(4- benzyl oxy- 3- brono-5-fornyl - phenyl ) acetic acid

ER, BN AL MO M DR L TR

hydrochlBA®& (5. 88D 145) RANZNK Bre¥wn/¥iill, 7- but yl - 3- bor oni ¢
aci d- benzenesul f onam de (21.74 g, 59.7 mol ). The

Altematlve\mthodrtoﬁtemzjre was pl aced under a nitrogen
ISt ndttgﬁlcflﬂasg 0{h| stir bar and a reflux co a crude
rg?) i pheny OSphI no) errocenél]dpalefladl un{’{‘ﬁ")’av éﬁfl%er
(6,2’ b1slﬁinbﬁl@ﬁy-adeéh—t{&yl@tﬁife@noﬂd%ﬂanheIWHS y’iﬂﬁ@ﬁc aa" ﬂ&nethyl ester
action mxt re was heated to ref|ux f

(20 g, 33,33 rEmoDiapg 3 .%dlmanbsm@@e 644481 - 8&%@%?9@128%% (100 mg,

s CERERD. L8840 0Lt S TRAO ol POPOEH0
solution gwidash metabesulfite (6. 3% E?OP. chna] ymowates@G8inin). ﬁlimbrreaotlda mixture was

et b TP B SRl S5 . o

solution @hs hebR& t@%ﬂdxeo%ﬂﬁ WMCMIIHQ iBwds cjengﬁlé‘tE B Q{PﬂC med fhid
t t-but et her eth | acetate

solution wa$ adsded ro;,qa@ gﬁ@n@ﬁmqog.tt@g was fgqerml hot through cehte (100 g). The
celite wa% %aghcfl'dk{glﬁpﬁsgér%ngg)\f )gft;o fdcﬂlg gés}éitﬁlé 8 EﬁlﬁB}e{ Sk’&{ag rext(%;:éed \5v1th ethyl
acetate (300 IﬁL) andM’rinéf'(70\IﬁEL)t dke r@rg‘ﬂntﬁaydrwambﬁcdnheteﬂwgwst[e p’-
W t hout addltk& purification. Step 2 To. a 2

bisbenzy|Gpirid= e Bty SHAGROY 1-65- gftrmm'&a@ﬁdﬁ Qer&éald@rz%@wbmhenyl -3-

_acetic & /
yl] acetxcb%Etu; nggﬁf¥g%¥1yérocpggg%la_s n Sﬁgﬁp}ﬁous sol d ttlaét c%e%slcgrrg:éil opto the next
step withoet dnyladdiioeal usifoetiqn. 8. 31 mol ), met hanol (50 L) and
Step 3 water (5 mL). The reaction mxture was warmed to 60 0C
SPS  and sodium metabisulfite (1.58 g, 8.31 mol) was

Te@d®AnL @&Qldtﬂﬁ)@toﬁle%kh% aldlied [672-ienA 6808 AN 8y Butylsudamoy]-

60 0C for 2.5 h. 4- Di am nobenzam di'ne hydrochl ori de
5-(5-carbamiggloyl-1H: tﬁnzmaolﬂésylmmnylrﬁ plr@cetisracicbmethybestdre
hydrochlnggeC{d L0 mO@E Iﬁméﬁﬁng gﬁ%ﬁpa OlC ?%8&??@/ eﬂg%ﬂ:f-lgllgcﬁ (2.5mL)

was addedodd e ﬁﬁctﬁ)n(rﬁl,xih)re mao heagd/to FCEY, aA Rer: 11490 o adidin mlxture was
sol uti on was ded f.ol | oned by agéjltlon of water (50
added to pafer (§{mby) gachihe splyfien Was sonseptagted tod miiinpasuatorgiycogigcipate.

The prec%a{et\?as removed by filtration to give [5-(5-carbamimidoyl-1H-benzimidazol-2-yl)-

6,2'-dihydroxy-5'-sulfamoyl-biphenyl-3-yl]-acetic acid (365 mg) which contained water and 2.8
eq. of HCI (93%) which was then be converted to the title compound as described above.
Alternative method to Step 3

To a 1L round bottom flask was added crude [6,2’-bisbenzyloxy-5’-N-tert-
butylsulfamoyl-5-(5-carbamimidoyl-1H-benzimidazolyl-2-yl)-biphenyl-3-yl]-acetic acid methyl
ester hydrochloride (22.0 g, 28.65 mmol) and glacial acetic acid (400 mL). To this solution was
added 12 N HCl (aq) (400mL) and the reaction mixture was allowed to heat to 55 °C and the
reaction was > 95% complete by HPLC after 14 h. To this solution was added Darco (2 g). The

53



dri ed over sodiumsulfate, and concentrated to give
[6, 2" - bi sbenzyl oxy-5"- -

WO bogssissed f armyl 5- (5-car bam m doyl -1 H benzi m dezDnUy1002019394
yI) bi phenyl - 3-yl ] - acet| c acid mat hyl ester

soluton i AR ST ol Dbarsediaiotfour Bguheion b tesHg e hroueh

celite to felnﬂ)?v@ th¥ dHArcdhl. ' THRAOIAE vhs rc@ﬁie'ﬂﬁafé@ %ﬂ@éﬁ@duc‘é@%re@ﬂﬁl@% a solid
crude ("' -bisbenzyl oxy-S' -

which was-tirated with ﬂHrH@ll (6@ frdx) apd atﬁtﬁ@m@dg/ (208-myb). Alpen heatingi the solid

dlssolvecge%{] % tléaﬁit D \H%S a(d% (E{rrugﬂ %gqu)g Wlfwed to stir at 70 °C for

1h and itRes! fA{eNIGN) ﬁlr()ﬂ@f)ceﬂ"i&. HiersonatioRevisafibed tdf @ol %dmhh‘mperature
addition of a 9:1 m xture of jsapropanol: water

and the pgopitatywas ﬁmre@ togive S-Guearbamimriday Wibenaimidagol - @1) 6 2'-
n( I tion mxture was

dlhydroxﬁgjat% %I?B ?‘lg)lrﬂeé}} \lﬁ@t %t]ha%gtﬁé%%? (9b'at %GQ the top of the

refl ux condensor was left open to the air. The

sol ution was heated to efI% overni ght, at V\,hl ch tlms

it was corrpg ete by HPL Ris solutign was

Symartse©G)4g) 2a5el Srdaebagrmidayld Hapenzimidazol-2ay h62' @WV@H%M‘T
celite r opanol
(100 rrL‘g 8@3 lﬁhJIP af:‘thtglaso J}Qﬁ%ﬁﬁ&g‘éﬂ%&t‘}%@?ed W th
et hyl acet ate (300 rrL) and brine (70 nL). The organic
| ayer was concentrated to give [6,2'- bisbenzyl oxy-5"-

Putified lyophilized (S)-2- {2 [5-(5- carbam1m1doy1 1 H-benzimidazol-2-yl)-6,2'-
t - but yl sul f apoyl - ](5 ar bami m doyl -| H-benzi m dazol yl -

dihydroxy-5sy] nb%ghlyhelgl 3l acelg@@ppq}sg%qlwc aeidHY] gbrqveder was suspended
in 130 mhyo‘}"rz%*ﬁ@lr('a@tﬁ‘eoﬂ% A R RS O’ria; t(]‘sgir?]ltélr)"‘@és £RAEE tPhlis

he ne step wt out any ad
suspensiguand stictliabthat Stoppradurd antl the corhpowdneastrontpdatrelf IdssélvediH of

ddd 6, 2" -bisb Xy-5' -V- - byt yl. sul f | -
the the sSUEET why kebkpirmaBy LOF L b ol FifFied Wi Dot Sestgied slowly
at room %ﬁ%eﬁﬁﬁé £t 220 et BAdING s@AlCRYstdly dCS@ﬁlllﬁ{e'rﬂﬁex(lQ (5 Q% gvas

and gl acial acetic acid
filtered af pggm (ezlpsramy mwgsvhdféwnaw@t@rr@tli wasitlngsrwm mm@ (plés’r')

Elementaq §§£1§§j1§ 2119d é}%r(?c%( ?G&tn?r% %‘sm drev%arfgd alf%g ce'o ﬁ(ltC)H(riee cter ion,

e SO |on

indicating ¢l eRthatedl i§ owittefrlonid) vacuo to give a pr eC| pate. The
lﬁrecl pitate was renoved )gé filtration to

DB DM R D dy(e . brs &z.mm TS s - 7.8 12,80 2
o = LR YL I G R BTt T 87 0 39 e a1

H), 7.5 (1 Bi3eq, Jokischansd 5 Hhian7 Bel d:bldy.é Ft2e3iHe) 4t3h(e1 Hi,t1+2.3, 5.3 Hz, dd),

3.5 2 1SRN, A5, 238 LhE53 B8%Y 4 (1 H, ad, /= 5.3 Ho).

Biological Examples
EXAMPLE 1
In Vitro Factor VIla Inhibitor Assay
Mixtures of human Factor Vlla (typically supplied at 7 nM) and test compound (present
at varying concentrations) in assay medium (comprising: NaCl, 150 mM (pH 7.4); CaCl,, 5 mM
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Alternative nmethod to Step 3 To a IL round bottom
flask was added crude

w@ 8008/118556 benzyl oxy-5' - 7V-tert but yl sul f anoyl - PCT/US2005/019394
5- (5-car bam m doyl - |

Tween g RS iR el (D5 BeliinebiiPuehEr fSAEDTA, 1.5

mM; andlifelilyfioeidb ol o?%b ShekABBuHN for 90 e Rhdidrh Ao dture. Next,

and the reaction mxture
reactlonm@e amnmé wlmahmmtwmofwbmta[ﬁﬂ)omé of €3O -Gha-But- Arg -pPNA

%,C0 ete.,b f 14. h.,.,To,.this solu
(rom CRRRIERRMEEEeot ) USTESEDo0 i fut aidash by VS rotiowed
spectropistoftric@lly M08 firdivelmiRotes. Bighl thl%cﬁPhiéhét@&né!iﬂ§calculated
filtered through celite to renove the charcoal. The
from the @&ray@ﬁsamby egﬁ@élﬁtap%lﬁéapwm (Bateh Kis BipKins &4 ePltlbnaal, WA)

were useggcl) F%&?%Bﬂﬁ@;ﬁﬁl UéM aﬁlﬁj (E'F]FQ (]ﬁes)sglt? dand

Od)irqmuhd,set[f thenthveritionhedted byrEhe Bhomade(sGrllgp)d assay extiitétdd inHikition of

olution was allowed to stir at 70 OC for |h and it
Factoer,{éS filtered hot through celite. The solution was

allowed to cool to roomtenperature and the

precipitate was filtered to give [5-(5-carbam m doyl -|

H benzi ni dazol - 2-yl ) - 6EXAMPLE 2

di hydr oxy-5' sulf e I -acetic acid

(9. 859, 66%). Ex 9?0&’#af?d§%ﬁ¥1bn%rx

Ml@m&dﬂnlhﬁn@ct@ﬁxbaﬁ/pmaﬂ@yﬁpﬂhed at3 nM) (from Haematologic
- benzi m dazo] - % &Sé)z - di hydr oxy-
|

Technolqgigs E@ﬁ%;}%ﬂtlsﬁe\ﬁ gnq f&étéiompgml% G}arsgug; ePneeRirationg) in assay

medium ﬁ%ggﬂg_ Fg?%@}@gﬁ@am &? Igfggl,_ %@ mM; CaCl,, 5 mM; Tween-20, 0.05%,;

EDTA, Il:Meari dindtytsulfdxige,) H08pPwere incubated for 30 minutes at room temperature.

vt e G S T LS LS LB .
Arg-pNAront @YHRRMSH, RBEWNIRI OBAUS R]. 60y @6ty sitidr tHelBrothdge@Ssubstrate was

added to this suspensi on and stirred at that
followedtsemjmpa@t@rr@trmtly At ¢4R& ngﬁﬁpto@wﬂjnmgesc ma@nbm;ubltlon constants

ol ved fth the solution was kept ar
(apparen{_j E‘c’%})werq.ﬁalé&ﬂe ﬁle YAl Ry rioggega CUIVEY %su?%ﬁta%d%}&{] mathematical
models. Stirred slowy at room tenperature for 24 h after
addi ng_seed crystals. Crystalline material (5,

Comppundscpihe nygntiondessed bt the aboveadesgrbadeassay et)thtmg erﬂnbltlon of

Factoth'nt'l washi ngs were neutral (pH 7). Elenental analysis

nd chloride content analysis reveal ed absence of any

chI oride counter ion, indicating that the material is
zwitter-ionic. 1H NVR (DNBOAMPRE 3 9.21 (2 H, br s),

8.87 (2 H br s), 8. Zi)hgrmlacgl’(ingﬁc )}.sszy7' 8 Hz), 8.0 (2
Rats with pre-implanted jugular vein catheters, which were filled with
heparin/saline/PVP lock péior to shipment, were bought from Charles River. Three rats were
selected for each study, weighed, and injected with test compound by tail vein injection. Any

residual test compound was retained and stored at -70 °C for later analysis.
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H d, J 7.2 H), 7.79 (| H d, J =7.8 Hz), 7.73 (J =
1.5 Hz, 1H, d), 7.6 (J =8.6, 1.5 Hz, dd, 1 H), 7.5 (
wd20ds1dds4J = 8.5 and 2.5 Hz), 7.2 1 H d, JrCr/Bsidnj/g19394
43(1H J=23 5.3 Hz, dd,,35(2Hs)26(
= and 7.3 Hz) 2. 44 'i‘é
Bh@yi sarBP’@F 6%2% mL @ﬁh}fﬁﬂé@]@e&mgnihq wdwr«{lma cpihetepyat Spwﬁed

times ove lbahl Fm}a Qhﬂlg{ermé@ﬂu%éﬁt&%fﬁ}g@gﬂ@% @alﬁﬁq}xﬁ’ﬁeéﬁgtél? after each

pically supplied t co
collectior( qirrdeﬁlmdtwmm hemn;mzag saloreafat cwh|8oa$ pnd 48 hse&qctmndlnmim event

that 2 carhRilorh bIG saRPIes e TRRGH MR oF Eireo phsifisplgrdsofturane

anesthes@ﬁhﬂlb @Eﬁnrol}ﬁ%hﬁ)e DE, USA]; EDTA, 1.5 nM and
di met hyl sul foxi de, 10 %9 were incubated for 30 m nutes

- Bloodsaopies e\mfeplamirle 0. NaktMicretaioei® besdithiuhepprn)e shaken
gently an%% dlgle Ly ]?ef] %%Id)'l% g’r%: %ﬁf@g? rmﬂjx% nuteRIgF %4/aq0kl:pm ina

refrlgerat@'cerhﬁﬁ@]:d Plasinokataples @ 1 Wl fiobt exvhysbe wers tlagife@édtoBS mL
foll owed spectrophotonetrically at 405 run for fjve

Unison payRuapelsne VIS (San 7BV 50) eiyd srared heireniOs’Clor algranalysis bym

LC/MS- Ee progress curves by a kinetic analysis program
atch Ki; BioKin, Ltd., Pullnman, WA) were used to
det erm ne appar ent i nhi bi tion constants (apparent K;

"s). Conpounds of the in ' tested by the
above-descri bed assay exm%EE‘ﬁhi bition of Factor
Vila. EXAMPLE 2p) ﬂtr}ﬁdl{)ﬁng@@ﬁ@fs XeaPTihaky ppr Assay
M xtures of human Factor Xa (typically su_E)pI i ed at

Cpagulqtiongssais.caetivaipd paroatitheomoip tl@gmeés},%?é amrng@ﬁhmmbm time

(P werg g%rgflf? A?ltqbl%ﬂgd él? e ?@cgﬁﬁrg%g#\ﬁggl ¥1{5ggl|}r%?{k%elﬁ%cﬂg)f;oml?lgms, Ww.
J., Beutle:, 3., BMlevCACH 2andLidMmahyWRE i, 28ds. 0 pp.5%6 6 HDTA( 1990 M eGidw-Hill,

di met hyl sul f oxi de, 10% were incubated for 30 m nutes
New Yorkt room tenperature. Next, reactions were initiated

ng_g%é%éj %_s%}gg&%% 3?rf§rﬁ%®gﬂﬁfgr hfal R AEd lasma and pere

from Cent er che
performe@ht 3TUSAPn aWagmmstbs(ﬁbéctnaw@m;mrwnmgemem@umsmm&cmg s

instructi{xilg :(Mgalggl %g%&ég?@ﬁ%ﬁ?tﬁr{ h)gals%%wgﬁ,&ﬁé\g %(onkr? Tfle 1ns{rument was
calibrated with plasma immediately prior to collecting clotting times for samples with inhibitors.

The aPTT and PT doubling concentrations were calculated by fitting inhibitor dose response

curves to a modified version of the Hill equation.

Pharmaceutical Composition Examples

The followmg are representative pharmaceutical formulations containing a compound of
Formula I.

Tablet Formulation

The following ingredients are mixed intimately and pressed into single scored tablets.

Quantity per
Ingredient tablet, mg
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(apparent K'

progress curves using standard mat hemati cal
w@ooosawsds of the invention tested by the

s) were calculated fromthe enzyne

nodel s.
PCT/US2005/019394

above-descri bed assay exhibited inhibition of Factor

Xa.
pr e- i mplcamPernd
filled WPHMstaKEy

EXAMPLE 3 Phar nacoki.netic

AJNsARvertirn cat

Ag&gy Rats with
h rs, which were
arin/ sali ne/ PVP | 88k prior to shipnent,

wer e boggscamrelaseGiediunes Ri ver. Fhree rats were
sel ect edadtese each study, wei ghet?0 and injected with

test conmpapnaduin\steastd vein i njectson.
test conmpound was retai ned and stored at

Any resi dual
-70 OC for

| at er anal ysi s. Bl ood_sanpl es (0.25 nL each) were
col l ected fromthe iGae ForBulati®het ers at specified

T R gttty

capsule. | at

I ne 1 nme
and 48 h collection.
failed, blogd sanples were
r et r o- orB§E

ard Mix&Pin ﬁltaﬁ:ﬁeylﬁ?/ﬂ’égl?gdefdl iHS

riishell gelatin

ter eac

and filled with heparinized saline after each 8, 24
In the event that a catheter

APURIREY via t he

N nus under i S8V
appr opr icampoundef thig|igsatien np| 40

H¥¥e anesthesia at the
were placed in 0.5 nL

M cr ot ailameser Sprayudaed (1 i t hi uml#8parin), shaken gently
and st omeagnesiumsteaiate. The san es were centrifuged
for 10 minutes at 2400 rpmin a refrigerated

centrifuged. Plas
were transferred

'I(h@lfalldv_viﬁg

anal ysi s

sanpl e

M5

.m.) from each tube

rrg % r(_ﬂ%) 1 _

t ouppagision Fomultiono| yor opyl ene vi al s
Pt ie @O SreThREE t 138 AWuspesiBf férUrall @i histration.
by  LC/ M5- V5. EXAMPLE 4

I'n vitro Cotting

Assays gPJT ;. PT Coagul ati o ssays, activated
partiyal q‘f%%%%‘ﬁgplf Sti ngtti ne (a taZmd pr ot hr onbi n
time (P OMREECe %?@He%hn basgd “on t he procedure
descri be _aﬁlcg ie, C Herratcr)g' (Wllians, W J.,
Beut | er, sogiumphlofidy, A 3. andtVBichtman, M A,
Eds.), ppethybpmgaben7o (1990), M&&wH 11, New York.

propyl paraben 0.05¢

granulated sugar 255¢

sorbitol (70% solution) 1285¢

Veegum K (Vanderbilt Co.) 1.0g

flavoring 0.035 mL

colorings 0.5 mg

distilled water g.s. to 100 mL

Injectable Formulation

The following ingredients are mixed to form an injectable formulation.

Ingredient

compound of this invention
sodium acetate buffer solution,
HCI (1 N) or NaOH (1 N)
water (distilled, sterile)
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Amount

l12¢g
04M2.0mL

q.s. to suitable pH
g.s.to 20 mL.



Briefly, the assays were perforned using normal hunman
citrated plasma and were perforned at 37 "C on a
weoaguissset er (El ectra 800) in accordance w t hpdes2005/019394
manuf acturer's instructions (Medical Laboratory
asantw | 1e, New Yo

AR R inend GRS BRI SYRET; HESEP Bk g Feastd fogd 70 C. with

stirring. Rthffc@éﬂt QGaIﬁit%Bf {Vﬂﬁr St' GIFT i HenSRABW @ﬁhWﬁéo‘i‘odsrmhmgttgreﬁmlmfy
he aPTT ‘and PT doubling concentrations were

the lngredahwuarai‘edeb@leﬂaddqdrtgs tmhdbg.t or dose response curves
to a nodified version of the H Il equation.
Phar maceuti cal Conposition Exanples The follow ng are

representative phasupssitbhyCRIrmiuitionl at i ons cont ai ni ng
a conmpound_of Fornula I . Tablet Fornul ation The
4 BIPPOMIIORG Of 19k BB 2o SisPreparedchy fﬁt’ﬁ“?&‘lhé |09maﬁ%ndmféh% @yention

it Wi B P AT SR8 v R RO S e

York), afd RsGR¢ fRlowdsecsostsition?25 | act ose 120 magne3| um
stearate 5 Capsul e Formul ati on The fol | ow ng

i ngr edi e?ﬂ@P%"é ohithedgveniionat PYMgnd | oaded into a

har d- she a capsul e. LLty per I ngr edi ent
capsul e, wneg%l tHEsnd of thi s%ﬂd\}entl on 200 | actose,

spray-dri ed 148 magnesi um stearate 2
Parenteral Formulation
Compound (Ib) 40 mg/mL
Hydroxypropyl-B-cyclodextrin 200 mg/mL
Adjust pH with 1.0 N sodium hydroxide to 7.4

The foregoing invention has been described in some detail by way of illustration and
example, for purposes of clarity and understanding. It will be obvious to one of skill in the art
that changes and modifications may be practiced within the scope of the appended claims.
Therefore, it is to be understood that the above description is intended to be illustrative and not
restrictive. The scope of the invention should, therefore, be determined not with reference to the
above description, but should instead be determined with reference to the following appended

claims, along with the full scope of equivalents to which such claims are entitled.
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Suspensi on Formul ati on The follow ng ingredients are
m xed to forma suspension for oral adm nistration.
wo ngsedisent Anount conpound of this invention BCDUS§2005/019394
fumaric acid 0.5 g sodiumchloride 2.0 g nethyl
araben 0. 15 g propyl paraben 0.05 g granul ated sugar
WE CLAM: 5 g sorbitol (70% solution) 12.85 g Veegum K
(Vanderbilt Co.) 1.0 g flavoring 0.035 nL col orings
0.5 ng distilled water gq.s. to 100 nL Injectable
1. AFompouad bOHForithda F:ol | owi ng i ngredi ents are mxed to
forman injectable formul ation. |ngredi ent Anpunt
compound of this invention 1.2 g sodium acetate buffer
solution, 0.4 M2.0 g3 HO ( 1 N) or NaOH ( 1 N) g.s.
to suitable pH wat®f (distilledr?’sterglle) g.s.to 20

m.Al | of the abovell ngryedi e?#ls, axcept water, are

conmbi ned and heaMNed \OC. stirring. A

sufficient quantity waj er /ar—§ 7278 then added

with vigorous stirri‘hg ol si fy—he i ngredi ents,
g )

and water then added g.s. t& 1 SUPROSjxt Or Y
Forrmul ati on A suppository of total weglg .5 gis

prepared by m xi ng the conpound of t\ie iHvention
_=,\Ry

RZ

wherein:

X', X2, X3, and X* are independently -N- or —CR*- wherein R* is hydrogen, alkyl, or halo
with the proviso that not more than three of Xl, X2, X? and X* are -N-;

R! is hydrogen, alkyl, halo, carboxy or aminocarbonyl;

R? is hydrogen, alkyl, or halo;

R? is dicarboxyalkylaminocarbonylalkyl or dicarboxyalkylaminocarbonyl-cycloalkyl;

R* is hydrogen, alkyl, alkylthio, halo, hydroxy, hydroxyalkyl, alkoxy, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, or nitro;

RY is hydrogen, alkyl, or halo;

~ R*is hydrogen, alkyl, haloalkyl, cycloalkyl, alkylthio, halo, hydroxy, hydroxyalkyl, nitro,

cyano, alkoxy, alkoxyalkyl, alkoxyalkyloxy, hydroxyalkyloxy, aminoalkyloxy, carboxyalkyloxy,
aminocarbonylalkyloxy, haloalkoxy, carboxy, carboxyalkyl, alkoxycarbonyl,
alkoxycarbonylalkyl, cyanoalkyl, alkylsulfonyl, alkylsulfonylalkyl, arylsulfonyl,
heteroarylsulfonyl, carbamimidoyl, hydroxy-carbamimidoyl, alkoxycarbamimidoyl,
alkylsulfonylamino, alkylsulfonylaminoalkyl, alkoxysulfonylamino, alkoxysulfonylaminoalkyl,
heterocycloalkylalkylaminocarbonyl, hydroxyalkoxyalkylaminocarbonyl,
heterocycloalkylcarbonyl, heterocycloalkylcarbonyl-alkyl, heterocycloalkyl,
heterocycloalkylalkyl, oxoheterocycloalkyl, oxoheterocycloalkyl-alkyl, heteroaryl, heteroaralkyl,
ureido, alkylureido, dialkylureido, ureidoalkyi, alkylureidoalkyl, dialkylureidoalkyl, thioureido,
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with Wtepsol (r) H 15 (triglycerides of saturated
vegetable fatty acid; Ri ches-Nelson, Inc., New York),

wanashessss he fol |l owi ng conposition: conmpound OPCT/I182005/019394
i nvention 500 ny VWtepsoI(r) H 15 bal ance Parentera

thioureidpgy o 3G IR A ROT 2o e b AT G YA oo ¢
ammoalk%rl)g (Mkﬂ%ﬁJJ@DWU(V&H&QRIZt@aIKyIAf ha_laﬁkglo h?(ﬁ@kﬁﬂk)‘lné’l%‘i}laﬁ&l or

crib in some détail
aminoalkiyl)l tSONR{ | uRon(vdrmie BXdpydogémor adiul poéas leﬂlydnoacm,ta%yénd

hydroxya Rl ROSRRE S iralied e onttl pr b YR Jokiiehe) CORR R ”
(where Rﬂ(f@%tyd@)géh Wiy ofhjdiexytiepand®R 'tib ‘hyéﬁf@@@ﬂ dﬂ@l Mydtdxgalkyl,

Therefore, it is to be understood that t

alkoxyalkdsasyl, prallom, hegerpaiyh qrBeterograieyl), tNRs Br aﬁwme %ﬁds Rysirogen or alkyl
and R" i gﬁg&&geg{, gfk‘?gggﬂé?@? QPHIA! hdidlB de[“é‘?ﬂé fbr&reﬁ%gyt galkylene) -NR2R?!

rmn not er en

(where Ré“omgdmgm; ral ki aorhy dfmcty alk floanld R rsslmelargeb,ealkiflt aaylyiatierkycarbonyl,

f t foll | |
hydroxyaffotialker gt Splo b e Gea 2O a1 fﬁha's[lﬁh o
-sozNR"’@k@'({me@né2 ?srﬁyd}dg%g oYK a"Hd'\RB s hylir6gPRRPda aEaﬁf(ﬂUl a

wher ei n: 1 X2, and X4 "are i ndepen ent |
heteroand;orl@t%ra]a.ralkm]e peRn aRd R stogyt(ljplo\glém theamkggen amm haWbIC\mthﬂ’y are

attached g&{m lﬁ)ig"\cé(lﬁf: oatﬁﬁgﬁt))s r@fkg?glg)é%b I@'ﬁf{m(%ﬁlgfefR%% k})%&z %;n oF aﬁ(yl and
5 is hy&ibiges) aiy oyl aralg, ltﬁtdwﬁylpglematerammyl oOR**hall &5 tB3ethér with the
di car boxyal kyl am nocar bonyl al kyl or

nitrogen aioRkioHkGA they rEmatiished topRrteeryrloamiam; Rx i s
-NR26S ?%g‘;gﬁ(eﬁ% Kyl alnegﬁ)fs %(Je é}r?nde 2 u?bg h}/f{i%gérp&yalkyl and R* is hydrogen,
alkyl, ar)dJ dmllkyhhemwabﬂmnhetemhralﬂ(ky baR? rand iR ?mgyﬂher with thetnitnogen atom to
which they are attached form heterocycloamino), -(alkylene)-NR*SO,NR*R*! (where R* and
R* are independently hydrogen or alkyl, and R*! is hydrogen, alkyl, aryl, aralkyl, heteroaryl, or
heteroaralkyl or R*® and R*! together with the nitrogen atom to which they are attached form
heterocycloamino), -CONH-(alkylene)-NR*?R* where R* is hydrogen or alkyl and R*? is alkyl),
or aralkyl; and

13 is hydrogen, hydroxy, (C).i0)alkoxy, -C(O)R35 where R* is alkyl, aryl, haloalkyl, or
cyanoalkyl, or -C(O)OR* where R* is alkyl, hydroxyalkyl, alkoxyalkyl, alkoxycarbonylalkyl,
acyl, aryl, or haloalkyl; or
a zwitterion thereof; or a pharmaceutically acceptable salt thereof.

2. A compound of Formula Ib:
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Ry is hydrogen, alkyl, or halo; Rz is hydrogen, alkyl,

hal oal kyl , cycl oal kyl, al kylthi o, hal o, hydroxy,
wanysowgsd Kyl , nitro, cyano, al koxy, al koxyal kedT/US2005/019394

al koxyal kyl oxy, hydroxyal kyl oxy, am noal kyl oxy,

car boxyal kyl oxy, amni nocar bonyl al kyl oxy¢g fjal oal koxy,

car boxy, carboxyal kyl, alkoxycarm@ny?¥

al koxycar bonyl akkyl , cyanoal kyl

al kyl sul fonyl al Kyl ,~ar v sul {-on thet er oar yl sul fonyl ,
car bam ni doyM=N ‘@; ~ dar kfan i doy! |
alkoxycarbam'm'dol 3 ) ony%@nino,

al kyl sul f onyl am noal kylH onyl am no,

al koxysul f onyl am noal kyl ,
het er ocycl oal kyl al kyl am nocar bQn)
hydr oxyal koxyal kyl am nocariey
het er ocycl oal kyl car bonyl ,
heterocycloalkylcarbonyl-ankyl, het er ocycl oal kyl ,
or a zwithebR &myd}*o?alaﬁmlnﬂcmoaug ’é@&ﬁfaﬁfe%}f Ghaadtky! .
oxohet erocycloal kyl -al kylI', heteroaryl, heteroaral kyl,
3. Aurommbond af Kgtnurlaido, di al kyl ur ei do, urei doal kyl
al kyl ur ei doal kyl , di al kyl urei doal kyl
t hi our ei do, t hi our ei doal kyl, -COR12 (where R12 is
al kyl , hal oal kyl, hydroxyal kyl, al kgxg&aHkyl , or
am noal kyl'), -(alkyl ene)-COR 12 %ﬁc5% R12 is al kyl,
hal oal kyl , hydrokyal kyl, al ko¥f/aNkyl",*or am noal kyl ),
- CONR14R15 (wHeY eRLAy1S hydrogen or al kyl and R15 is
hydr ogen, al kyl, hydpexy al koxyal kyl , aryl,
aral kyl, heteroaryl, orHh attkyl),
- (al kyl ene) - CONR 16R17 (where & i S hydrogen, al kyl
or hydroxyal kyl and R17 is hy jen, al kyl,
hydr oxyal kyl , al koxyal kyl ,u@58/1 , aral kyl, heteroaryl,
or heteroaral kyl), -NR18R1? (where R18 is hydrogen or
al kyl and R19 is hydrogen, “l kyl, acyl, aryl, aralkyl,
or a zwitREbE HRAENlor a PhafiicBlitRalIRhébiable-saRkierégme) - NR2OR2 1
where R20 i s hydrogen, al kyl, or hydroxyal kyl and R2
4. Aﬁin@nhvﬂmogéﬁwnnmkgﬂa acyl, al koxycar bonyl,
hydr oxyal kyl , al koxyal k
or heteroaral kyl), -SO2N
or al kyl and R23 is hygregen,” &l kyl, aryl, aral kyl,
het eroaryl, or heteroas yl, or R22 and R23 together
with the nitrogen atom ffo which they are attached form
het er ocycl oani no), - (al BPLMRG: SC2NR24R25 (where R24
i s hydrogen or al kyl and Zﬁg i s hydrogen, alkyl, aryl,
aral kyl, heteroaryl, or h roaral kyl or R24 and R25
where PG dg @ ishigblavbtyzeh beotBitingQaeup @ldaGio awhitdle ﬁlﬁﬁﬁbl-:gf)@cting group.
attached form heterocycl gam no), -NR26SO2NR27R28
5. A(mipesse o Paing aeompaued ioh Hermuid Erbesg Biyisr ogen or

| dicarbox%lﬁgmirﬁ')@grbggﬁalik?l Mrﬁgfgp'

(i) reacting a compound of formula:

E81aryl, aral kyl , heteroaryl,
ag(mhere R22 i s hydrogen
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al kyl, aryl, aral kyl, heteroaryl, or heteroaral kyl, or
R27 and R28 together with the nitrogen atomto which

wo g/ 1ess84 at t ached form het erocycl oam no), PCT/US2005/019394
- (al kyl ene) - NR2R9SO2NR30R3 1 (where R29 and R30 are
i ndependently hydrogen or alkyl, and R3 1 is hydrogen,

al kyl, aryl, aral , heteroageyl, Ridebsgroaral kyl or
R30 and R3 1 tog herxzvvit p th iArogen atomto which
they are attadfh@%tf*ﬁ)/ myreteer o¢ycloang, no) ,

- CONH- (al kyl ene) - NR@SZBS@ e 232 |s hydrogen or

al kyl and R33 is al kyX) 5r arvalkyl ; and R13 is

hydr ogen, hydroxy, -C(O) R35 Where/R F{"s al kyl, aryl,
hal oal kyl , or cyanoal kyl, or (9) where R36 i s
al kyl, hydroxyal kyl , alkoxyalkyl, .¥?bmycarbonylalkyl
acyl, aryl, or haloalkyl; or a zw tg.erion thereof or

aphr ceyticall achptabl salt thereof. 2,
@Sli?dguﬁng PoBJ ; “aXi| S 13 &Y eﬁnfwrtfilérsmmqrh@f Bsilnygntign or a

sultalﬂg ﬁp et d R’%{ll/é/ thefof R&lﬁphl@aﬁaﬁalﬁMﬁe whete the carboxy groups

Formul a tterion thereof
are omimlaﬁﬁpaud:qteﬂhl ly accept able salt thereof. 4. An

G) & draRtD Seycingor Settrie oty st bee 1 & 5 cui tabl e

(iii) ampﬁ@nag%saaglﬂg aﬂy @tUtlﬁe RS, RARDY, RE 695 afd RPgOBpY;1 g a
oun or nul where R3 i s

(i) d.qpapn@mnmlammam Frprastesy {iD) o6 ) paavegto aniapid addition salt;
) LN B SREE S AOLE, WSE: Sl 0 T B

) optﬁntﬁny comvedtingaths prddabl fyorpsepii) @diidabovats ¥ ewﬁtteeiroﬁgfand
Wi th di i:arbox yal kyl am no V\(/Pere t he carboxy groups are

(Vi) opptighally %prf?tﬁ‘it’é‘@taéﬂ Prqigqts %ﬁé'?‘?’@r%?‘l‘ Skdepr ot ect i ng any
prot ected carboxy group(s); (iii) optionally nodifying
any of the Rl, R2, R13 , Rx, Ry, and Rz groups; (iii)

qubwsslaf pxypa:rmgfaecmmmgmdlméFpmdwﬂl oif lcgnmptiepg(ii) or

Q) reac)tm&gl%%\c/)?npound gpfoam add| tion salt;
CHZ -COOH
H,NO,S

with (R) or (S) aspartic acid respectively, where the carboxy groups are optionally
. protected;
(i)  optionally deprotecting any protected carboxy group(s);
(ii1) optionally converting the product from step (i) or (ii) above, to an acid addition salt;
(iii)  optionally converting the product from step (i) or (ii) above, to a free base; ’
(iv)  optionally converting the product from step (i) or (ii) above, to a zwitterion;
v) optionally deprotecting any protected carboxy group(s).

A method of preparing an intermediate of formula (II):
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(iv) optionally converting the product fromstep (ii)
or (iii) above, to a free base; (v) optionally
w@onseIgssaig t he product fromstep (ii) or (iiiRPCEHDS2065019394
to a zwitterions; and (vi) optionally deprotecting any
protected carboxy group(s). 6. A process of preparing
a conpound of Fornmuladpgior Ic conprising: (i)
reacting a conpound ofl fagsmla: with (R or (S)
aspartic acid respecﬂizwy, where the carboxy groups
are optionally protectgd; (ii) optionally deprotecting
any protected carboxy gy, @Q4Hzs); (iii) optionally
converting the product rQm step (i) or (ii) above, to
an acid addition salt; (ii?} optionally converting the

where P(pripd suitabile oxpigsngpotéitingaroys and By @ suitablaamiteeprbiesting group
..é#v) optionally converting the product fromstep (i)
comprisi

@

" (ii) above, to a zwitterion; (v) optionally
el esthpothddTYorgfudd @oy:ed carboxy group(s). 7. A

met hod of preparing an intermediate of fornula
(I'1):where PGL is a suit %?; oxygen-protecting group
and PG is a suitable -protecting group
conprising: (i) reactin conmpound of forrmula (I11):
PG where PGl and P& isg@fge@s defined above and X is
hal o; with one equival ent ‘of an organonetal | ic agent

where P@faniddiGiik areRisidefinedritgxe anshriehatoj with bRy tquivalentyf amnd

organomiu 3B et R R RES o R AR BB i g

deprotona@@y@_g@Mmég@qui val ent of an organonetallic agent

formula RLi or RMgX1l where R is al kyl or ary

(ii) trgnsme)talta_ﬁieattherfg)mmen@ aefsiipdingipR e kayeiwithsnepqujvalent of an
organom?tgfr?lr"éuealggﬁttd? f§ﬁﬂ1ﬁ£ kY| BORRIK WheBPREY Akl & apfimPOUNd Of

(iii)

(T

treating the compound generated in Step (ii) above with trialkylborate to generate a

compound of formula (II).
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