WO 2005/118554 PCT /US2005/019399 FACTOR VIIA INHIBITOR

BROGKGER ND OF THE INVENTION Field of invention The present
invention relates to novel inhibitors of Factor Vlla, pharmaceuticatCT/US2005/019394

compositions comprising these inhibitors, and methods for using these
inhibitors for treating or pr&E¢&ntill HELJOEIRERRRd by Factor Vila.
Processes for preparing these inhibitors are also disclosed. State of the
Art Thrombosis resultg f{l&{@gﬁﬁpﬁex sequence of biochemical events,
known as the coagulafio AP O S0 Ry R F AN oagulation is
the binding of the serine protease Factor Vila (FVlla), found in the
Lkelationniglissue factor (TF), a receptor, which is found on the surface

of blogd vessels after damage or inflammation. Once bound to TF, Factor
Vila catbyFesHav i hatiaiesitheosdrinkititoreeSi flacton X ahuvhisteutical

Suipsedien by iaRmEnecin alh BIRIRASR] 'ﬂé%&%?%%g%@%@igw bi}o@g for treating
&Jg,yg‘%ln : 'grk(es}gé}opnse%{ %hé mPO?IS range from acute myocardial "~ ~
infarction TAIM oF heart Attack) AR8 UALtadiesssindorwrepaintchase dubilitors are
alse tegiesierbd vessels of the heart (coronary vasculature) to deep vein
thrombosis (DVT), which is the formation of blood clots in lower

xtremities and which often follows orthopedic surgery on the hip and
Egﬁf?eo,fége (VBIl as general abdominal surgery and paralysis. Formation of

DVT igersiakdeciosdis then devalomentatoghpgeay, em %951?{23‘; (¥ IN %s the

%Wgart of a eI%)%,clot formed in the lower extremities breaks off an
e

c‘ﬁ’gé, 5 10 the Ty wherS P BOERS hePteptebis . birding f eeletitisigrotease

tra
RaetrsI bk €Y B f1witen flsacisotondota el guitecureor [MFOIARESISSARAISR is found

deh i ' j icroclat formation occurrin
D T Rl & DCHRS e apor VI
".ﬁﬁ%&%&% Lrengu bR SRS prete & e tuokmorhich sebofgerainfving the final
piliseasds sdehsasdEplanspItain cancers, sepsis, and rheumatoid arthritis.
Sever% D'&&Qﬂ lgaaanlo a.dran%ttic reduction in the coagulation factors

Y FARBOSIS fAGF iEepeste mapenrsjatantarchion

due to the excessweeg% Wgﬁtg
(mim@%aﬁaﬁaﬁ]@r@, utlmm_tgcrahgige (eng, d@n&ﬂﬂo&’dﬂ@hﬁogﬁﬁ!@%@w If(essels of the
e eSS T IS e o blood
CIG IR HETERRH S BB A AL g eliovaMopest sirfeesfoetedin and knce, o
vethiesastierdsisitotiawedr @ty 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
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thrombosis in the main artery leading from the heart to the brain (,carotid
artery), Over 600,000 individuals suffer strokes each year in the U.S.
Two-thirds of these stroke victims suffer some disability, and one-third

suffer permanent and severe disability. Accordingly, there is a need for
an,gthrombotic agents for the treatment of a variety of thrornbotic

cORHIRERS OrRESFEREATVErioASHiIfs thikcanerrelarecpissess Sosinielywed by
ofttherimentiomdmasfirstraspectihe foventioneis-direeled 49,2 CHMROMAGOT cve
F I M3, C jz wherein: Xr. X3, and X are.
e e Syl - s s svore
profAsYE thdfThotafisrel rarithreecoppe IRl X@andb¥ranmeerN Ridssevere disability.
h)ﬂ_iﬁ@@ﬁ_ﬂg#%'kb(br@ﬁ@a Qﬁf@f)?@é QE@W@QQA&S R& '%Q%%thr%qﬁ %LkX' ‘¢grrieiy of
h%éjRé) Bsa C(;:ilcag:)ioxl}/eall%vlammccarbon ialkyl or y '
dicarnoxvaiIaiiAdcarBolVEEYIBARYYR il tNrrogerlatryIeatiyithio,
hair, hydroxy, hydroxyalkyl, alkoxy, aminosuifony, aikylaminosulfonyl,
dialkylaminosulfonyi, or nitro® FnReTisaiybiedgesniadkyl, or halo; R,' is
hydrogen, fakyik feajaabadveveinalkine Aloithio, A8 L BY ¥ %W muia 1
hydroxyalkyl, nitro, cyano, alkoxy, alkoxyalkyl. alkoxyalkyloxy,
nvdroxyalkyloxy aminoalkylcgg} carboxyalkyloxy aminocarbonylalkyloxy,
haioalkoxy, carboxy, carboxvalkyl alkoxycgfoonyl,,alxoxycareonvialkyl,
cyanoalkyl, alkylsulfonyl, gjkylsugonylalkyl, rylsuifonyl,
heteroarvisulfonyl. cardaimigoyl; xy-carbamimidoyl,
alkoxycarbamlmidoyl, afkylsylforvigming, a Isul}grm%mmoalkyl,
alkoxysulfonyiamino, alkoxysu\ifﬁ”fiylarﬁinoal
heterocvc!oaikvlalkylamnocarbonyl, hyaroxyalkoxya: ﬁmino 2 carbonvi,
heterocycloalkyicarhonyl, heterocvcioalkyicarbonyi-alkyl, hetarocycloalkyl
heterocycioaucylalkyi, oxoneterocycloalky, Oxon é_tgggb’ycipalkyl-alkyl,
heteroaryl. heteroaralkyl, ureido, aikylureido. dia6ry|\ureic§ze, ureidoalkyl.
alkylureidoalkyi. diaikyiureidoalkyl, thioureidc, thiour}é:idoalkyl, -COR12
(where R12 is alkyl, haioalkyi, E

wherein:

X' X233 and X* are independently -N- or -CR* wherein R? is hydrogen, alkyl, or
halo with the proviso that not more than three of X', X2, X® and X* are -N-;

R'is hydrogen, alkyl, haic, carboxy or aminocarbonyt;

R*is hydrogen, alkyl, or halg:

R*is dicarboxyalkylaminocarbonyialkyl or dicarboxyaiky!aminocarbonyi-cycioaikyt;

R" is hydrogen, alkyl, alkylthic, halo, hydroxy, nydroxyalky!, alkoxy, aminasulfonyl,
alkytaminosulfonyl, dialkylaminosulfonyi, or nitro:

R"is hydrogen, alky!, or halo;
R* is hydrogen, alkvi, haloalkyl, cycicalkyl, alkyithic, hala. hydroxy, hydroxyalkyl, nitro,

Cyano, alkoxy,  alkoxyalkyl, alkoxyalkyloxy, hyaroxyalkyloxy, aminoalkyloxy,

carboxyalkyloxy, aminocarbonylalkyloxy, haloalkoxy, carboxy, carboxyalkyl

alkoxycarbonyl, alkoxycarbonylalkyl,  cyanoalkyi, alkylsulfonyl,  alkylsulfonylalkyl,

aryisuifonyl, heteroarylsulfonyi, carbamimidovt, hydroxy-carbamimidoyl,

alkaxycarbamimidoyl, alkyisulfonviamine, alkylsulfonyiaminoalkyl, alkoxysulfonylamino

alkoxysulfonylaminoalkyl, ’neterocycloa!kyialkyiaminocarbonyi,, hydroxyalkoxyalkylamino-
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hydroxyalkyi, alkoxyalkyl, or aminoalkyl), -(alkyiene)-CORIi3 (where R2 is

alkyl, haioalkyi. hydroxyalkyi, alkoxyai'rryl, or arnlnoaikyl), -CONR"R15

(where R14 is hydrogen or alkyl arc R.iS is hydrogen, alkyl, hydroxyalkyi,

alkoxyalkyl, aryl, aralkyl, heteroaryl, or heteroaraliryl)

g |kvlene% CONR16R1| (where R76 is hydrogen, alkyl or hydroxyalkyl
Rd R 1s'H %&i?%l’éﬁ?%?}%o)(%ﬁ#ﬂwm’ﬁa éﬂﬁg}?ﬂa}‘yﬁ'%lkﬁ??f“mvﬂoa'kv

h@ttemacryzalbvialinéteraamm)pfsmalﬁﬂlg (wherecRiByisdaydragen or abtytoary!,

and BAQis hydragen, alkyl,aelo and;-ar eterpar
heterg ar’a Iéyl “(alkvlens)-NR' R%l wh faérgﬂl%'t?g hydﬂgg‘](}egr?f%!lky ’aikviurexdoaf v,

A 9{3‘751R?ikéihdﬁl‘-écﬂ‘??ﬂy&?t?@@r‘fméﬁéyi aEfFalké¥yBErbBNYIS alkyl, haloalkyl
hydteoxyaikylik aﬂ@@walbylararwaw&lkyémﬁ@éww@rgm&emamw&y [, haloalkyl,

R \)((vh ! R; is_hydroge and h" is hydrogen, alkyl,
arﬁggﬁl% ﬁ‘étévraja}?yloora é?éﬁcga aIE: H2 Wi rﬁi% tdy YEpggiEne” alky!

e ncﬁrog%nhat’éﬁﬁl% waich thé@f@%@'éﬁaﬂié@kt@fml heteroeyaloanmingypary!, or

Mm@fﬁq&ma@@ww [BRérishydragen.gr.alikyl and M%%w and
Eyﬂroge I aryl aralkélq heteroaryi, or heteroaralkyl or R2'and

ogetﬁer ?‘fé n F(‘D’{:jerrl1 o %\(}vhléﬁ‘?ﬁ@‘ﬁ’ e &fichéthioim ”emmaryf or
h@tﬂp@@tﬁm}aﬂmﬁ&ﬁ ‘NRI8O RIRis Ryrdyenere 12/ and Wiﬁfﬁdrogen alkyl, acyl,

e n L yL arybom
ﬂl@%ﬁteﬁ%tagr% %pggqr)?eﬁertgfré; k@%%‘%ﬁ OKggtoge er wi h tﬁe hydrogen,
ﬁ'i'f?’bg‘éfn YR BT tﬁey '3r8Y f?é@lﬁe@%#m%&e?&%@'ﬁhﬂ%) hydroxyalkyl,
(adkyienge)- Nﬂs@masoa&to@mem %aeraa@zmc %@;ﬂd@%ﬂd@;ﬂ% R% s

: r drogen, alky aralk heteroaryl or
E%%e%ara O an 3?2@[ geﬁgerp With ’( hﬁ ¥rc§1§é€ﬁ Y FRICRTI ©
fheyarte %ft a@@@@ﬁﬁrm*ﬁetmcwm@mw@m @@mqaukyme)m RB2RE3 form

wéa@:rceaﬁ%%rksdwdrm@)h@r@&ym%dzﬁ%%&@"Wl“)u@fhgéﬂl@éh %F‘%lﬁyﬁéﬁd R® is
O)R35 where R35 is alkyl

E 9 é‘Q ldrox o 0)aiko C

%llro Vi, 2 or ¢ noaﬁ?y?ﬁo St )b BWﬁﬁOe%r@'Wboirspaldeh@dr@ﬁ%ﬂﬁﬂll’“m the
alkessraliidm dikoxycarbienytatkttaoyl] doyt orchatesikgl raing) ZwitérEmNRY R
thﬁé@@h@raﬁooﬁarQ}QQ%@’@éﬁW%Blﬁ%@lgﬁhﬁrggd’ 8 !Q %?\l/rcljtrogen alkyl, aryl,

embodiment dlsclosed herein thé compound of Formula 1S

rﬁ@ji thée(ga(g mmﬁml 10r R? 2l and R® together with the nitrogen atom io
Hntmnmmmmﬂa&y@m:&wmmdm@a&n&wfqmwbne NRZSO,NR®R® (where R%

Vi ccinic a
(%%?@;ﬂ {Azrg’(k'gﬁ| %5% %%%%ﬂ?nﬁ?%&?% %er%#mad\azm I3 IVB A ih g Aralkvt
RANigHR Bl mefhypio R obpethinejsutsimicoasiditand which they

(a@eezaf@ﬂﬁurfbdwh&lér@@%%ﬂ%@a@d{%@(&@@(g{w&wEﬂ{g% R* is hydrogen

,Yﬁ/lblg IIv é’)% 102r -met hyéo é)ptonyl aminoksucdnic acid; or a

¥ is hydrogen, hydroxy, (C,. w)alkoxy, -C(O)R* where R® is alkyl, aryl, haloalkyl,

or cyanoalkyl, or -C(O)OR* where R¥ s alkyl, hydroxyalkyl, alkoxyalkyl,
alkoxycarbonylalkyl, acyl, aryl, or haloalkyi;

or a zwitterion thereof, or a pharmaceutically acceptable salt thereof.

in one embodiment disclosed herein the compound of Formula | is not
(RS}-2-{2-[5-(5-carbamimidoyl-1H-benzimidazol-2-yl)-6 2'-dihydroxy-5'-sulfamoyi-
biphenyl-3-yllacetylamino}succinic acid; (RS)-2-{2- [5-(5-carbamimidoyi-1H-benzimidazol-
2-y1)-6,2'-dihydroxy-5'-sulfamoyl-biphenyl-3-yi}- 2-methylpropionylamino)}succinic acid;
and (RS}-2-{2-[5-(5-carbamimidoyl-1 H-benzimidazol-2- -yi)-6,2'-dihydroxy-5'-ureido-

methylbiphenyi-3-yl}-2-methyipropionylaminosuccinic  acid: or & pharmacsautically
¥ bl bt 7

3
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acceptable salt thereof The, names of the compounds were. generated
using AutoNom version 2_. in a second aspect the invention is directed to
a compound of Formula ib: -CO H'HN W- NH H\OH HO -, H21\10,5 ID
or a zwitterion thereof: or a pharmaceutically acceptable salt thereof. In a
third aspect the invention is directed to a compound of Formula Ic
HNU,.,.K N{" CO2HH,N'VANiIiO N/OI' HHO H,NO,$ 10Icora

1 ereof; or harmaceutlcall acceptabie salt thereof. Ir a fourth
%ﬁ%%%? %r?et%?n\ggr?tlg? |§ éjlrecpéd“ 84 Bh B CHF cOffsERRIOHS N AutoNom
Ve6tRprising a pharmaceutically acceptable carrier and a therapeutically
effectivesarmeunt R ! I define cf)d in_the first aspect
of the invention, ﬁo%n%o%gﬁq é%g{%ﬁ%g %Ja%% ot n% R (HESdEdRd
aspect of the invention, or a compound of formula Ic as (defined in the
third aspect of the invention: or a pharmaceupgauy acceptable salt
thereof. Also dlscloﬁéreln is a method Meatlng;a disease in an
animal that is medi Ctors Vll/aml%a Xa and/or ,Xla, preferably
Vlle, which method compr%se} aopm reripe to said animal a
therapeutically effective amaunt &f a ¢ ounghof Formulal, or a
zwitterion thereof, or a piharmaceutically ce;;gtable salt thereof

-

HyNG,S
Ib
or a zwitterion thereof: or a pharmaceutically acceptable salt thereof.

In a third aspect the invention is directed to & compound of Formuia tc:

COH
N
NH W COM
N _ o
s
A \_/
N OH
HO —
</ \>

»HZNOQS/
Ic
‘or a zwitterion thereof: or a pharmaceutically acceptable salt thereof,
in a fourth aspect the invention is directed to a pharmaceutical composition

comprising a pharmaceutically acceptable carrier and a therapeutically effective amount

of a compound of formula | as defined in the first aspect of the invention. a compound of

formula Ib as defined in the second aspect of the invention, or a compound of formuta lc

as defined in the third aspect of the invention; or a pharmaceutically acceptable salt

thereof,

Also discl | in | i i i
osed herein is & method of treating a disease in an animal that is

mediated by Factors Vlla, IXa, Xa and/or Xia, preferably Vlia, which mathod comprises

administering to said animal a therapeutically effective amount of a compound of

= . .
ormula |, or a zwitterion thereof, or a pharmaceutically acceptable salt thereof
Preferably, the disorder is a thromboembolic disorder or cancer or rheumatoid arthritis

Sl L oy

more preferably & thromboembolic disorder, even more preferably the disorder is deep

4
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Preferably the disorder is a thrombnemboiir disorder n- cancer or
rheumatoid artihritis, more preferably a thromboembolie disorder, even
more preferably the disorder is weep 4 vein thrombosis. Preferably, the
compound of the invention is administered prophylactically Accordinaly, in
§:! g‘]iftmgsrggct, ;hegn\cention is directed to a method of treating a disease in
an anima. that is Thediated bYFatiBIPow e nieghddveotioprising administered
Péiifistering to said animal a therapeutically effective amount of a

com 0 I fined in the first aspect of the invention, a
combou S bl 2 e e St haeh b comEAentorins
C6Fa°€oMpBlndeTforthalatc asdetdedyr, thedhirdiiaspect okthed comprising

amventionicob a%am@uﬂ@@&@%ﬂp@@&&%'&%ﬁ% !inc?rf%;i))étzpng %?%s:'}nuia
alas O

el tion.is dir cteq to use of a compound of formu
| %%f?r%(%%} ﬁ?é‘?i 8l g%%%“’éﬁ é’ﬂﬁ% PNFSHEDN? SEBRYHBERI Of formiiiatbdained in
"ethfedireciseicbndraspist. of thedmyention osrenceMPaLRERLIPIMUI i
atoas siafiaqldniihe thischrasmecl ke Juenipn 01,3 phaymaceutically

acc?rptabl > salt thereof, in the manufacture™ of a me ﬁ?é‘nt for treating a
diseasae%'h( %ﬁ%ﬁﬁh%ﬁ%@%ﬂﬁf@ﬁ%&w tctse vila, Alspalisdlosieeula | as
defeniniristze rivethogaf reatingatbsambesaeaiie diserderinan, %@Hﬂ%éy in the

avbich Jaetho ises. administering fo said animal a therapeutica
) effectiéi%am%g rﬁ?tég?]ggcsgcr)ﬁp(% Ad 0 §H%|§ ﬁoéwa‘%\Aﬁn%ﬁ&ﬁ st dofther tird

SHESHHBE (RHEpract phiieasaltitebystapebimbinatierosith oM uracture

ofanticaaguiant fagest(s) indepandent [ onsisting of
a thﬁ%@% é'%gj?@tgr, Lfctor Xa inhibi]tyq?f% ﬁf %I)gﬁaaa%é\%?x%&féﬁ%o
disclose %ereln iseévme!ﬁ]gd”f%‘%%itif?@gﬂ% EoBRIEIEMEOlE bistogicah an

TEERPIE (8. G Srstedrbivees protincteang isamplesheoRHSIA AN efiecive

araglministeationof & compgung. of Formula ), or a zwitterion thereof, or a.
ce ticaﬁg acceptable%al% ?r?e%:a%*‘t! fé%ndﬁ%ﬁ%geoohéréﬁ’%”fﬁ%eﬁ%@”V

har ble salt
a%?%%o?n%ao‘utﬁar EOITRR 0 avstvitetisn 2p6odranda epent(s) independently

Sptiiravetioally acosptabler satitherpahiniBe ISRAIIARATR, Aspirine. ang
pimedicament. The medicament is useful in the treatment of a ' ’
thronzboemboiic disorder or cancer or rheumatoid arthritis in an animal,
PrefSiABiy R iEaTeIEr s % MR trebownitivlitndisosdersuehias seem @ifical
sathpiimlegsisstdso dmﬂommeiﬁdlssg,wmgr%gﬁ%gf fhgr%.lnl% I(Slpa:1 ion of 2
compound of Formula |, or a zwitterion thereof, or a pharmaceuiically acceptable salt
thereof. '

Also discicsed herein is the use of a compound of Formula [, or a zwitterion
thereof, or 3 pharmaceutically acceptable salt thereof in the preparation of &
medicament. The medicament is useful in the treatment of a thromboemboiic disorger or
cancer or rheumatoid arthritis in an animal Preferably, the disorder is a thromboembolic
disorder such as deep vein thrombosis.

Also disclosed herein is an intermediate of Formuia (I1);

ol=lel

A

- B(OH)

[
\I/

SO,NHPG2

{1

w



OPG, r0 SO,NHPGZ (Il) where PG;' is a suitable oxygen-protecting,
group and P121 I,- a suitable amino-protecting group, Preferably p3'is
alkv' or aralky: more preferably benzvi Preferably, PG’ is alkyl, more
preferaoiv tert-butyl, In a fourth aspect the invention is directed to a
process of preparing a compound of Formula where R' is
dicarboxyatkviaminocarbonylajVeyl comprising: reacting a compound of
formulaef PB<C'i9ikyicng 6oon, X k10 J = J Its Where R', p2, R3,
R, Ry RI. Y"X4 are as defined ?&%@E#&S%gé%ﬁa rﬁ/mprgpé‘t:t?é” defivative! @
fhereot with' ticitibxyalk§iaRiho Whefe Bie/carboai<groups aresiicanly benzyi
btiemally proteciedl;, (ipoptierwady depretegting any protected carboxy
groups)s4iinoRtions difyi 1y of the RL, R, R", R. Ry, and R’ ‘
E%rou os; (iv) oﬁ%}gﬁ:@%ﬁéﬂ%t !e)é qu“pé(?ﬁcgf S ?eogg 571 (i) “aritnunc of
o AN Ecid "SRt oh YEREDRN K SpTiBIeaRybeo et ngtinesiroduct from step
(i) or(i(iil) abaxete efreedsass;ofwi)igptionally converting the product from
step (ii) or (iii) above, io F. zwitierions, arid. (vii) optionally deprotecting
any protected carboxy gﬁ\o&’ﬁf(s) Ina fifth)aspect the invention is directed to
a process of preparing alcomgound or- %ﬁo{%ﬁ’féclﬁoﬁﬂls comprising:

0

reacting a compound'df forinulalNikCN,000H 1 ¢
oA/ N\ /R
Sy N
"G
/3
~\\=/’\R_y

R?

| " 1 2 13 b y z $ asd . . I
where R, R R™ R RY R? X'-X* are as defined in claim 1, or a suitably

protectec derivative thereof. with dicarboxyalkylamino where the carboxy groups are
1o oplionally protected:
(i)  optionally deprotecting any protected carboxy group(s);
(i) optionally modifying any of the R, R% R™, RX R, and R* groups;
(v)  optionally converting the product from step (i) or (iii) above
addition salt;

, o an acid

1S (vi)  optionally converting the product from step (i) or (iil) above, to a free base:

(vi) optionally converting the product from step (i) or (iii) above, to a zwitterions:
and

(vil) optionally deprotecting any protected carboxy group(s).
in a fifth aspect the invention is directed to a process of preparing a compound of
20 Formula Ib or lc comprising:

(i) reacting a compound of formula:

CH,-COOH
HyN )Hi\\’/“]\ <:\)
/\Q’/w/\ OH
HO /—»—&



OH H; 6 with (r~) or (S) aspatic acid r'espectiveiy, where the carboxy
groups are optionally protected; notionally deprotecting any protected
carboxy group(s); optionaliy converting the product from step (i) or (iii
above, to an acid addition salt; (iv) optionaihy converting the product from
step (i) or (i) above, to a free base; (v) optionally converting the product
fromygtepAiL)orii) above 19,azwitterior., (vi) optionally deprotecting any
&Cra?getgt(gg carrg(;ky ﬁggﬁ%gﬁgﬁﬁ\ﬁyﬁhvéggg{erbg?(y“ agrroogd(fﬁsé)réjﬁéo profectdgnaiy
wi hcbénzyl groups and the :u compound being prepared is Ib, Also
discloseddnéainijsiameeesss ahprenasiag @é)ﬂg@rép&gj%tg of Formula (|
OPQ;ii)B(QM))%a%Q,&I)IBI\E%n ilk wh;eqre PG'is a suitable oxygen-protecting
group and PG IS a suitablé 15 AR Fro@ERnY gréiireeraphsingem widition
> 2005/118%#4 PCT/US2005/019394 (i) reacting a compound of formula
(1): @P Ko bORNERS2n re. PG .and PG2 is are.as defined above
and X,is hah%;n\évi%h one eﬁ%e%%%ogfc %ai%r%%ﬁél" %’t(g] ic Bgent ot Y§iaRe:
RLi 6 RMBX W herR HERIMDE G A FRINetss FiaRs () eharotorateitivson:
-SOZNHPBPogrduds iy traimsmetatiatingdhesaampe g generated in Step
(i) abavewdth on ' n organometatlic agent of formula RLi or
o RMgx he&g R igs Z%b%?aéﬁrj ) ?gggltfﬁat?ﬁ%%omm’%b&?@ﬂén%’%d apd  the
TS (il 8BB9E RRA'ETdRAborate to generate a

Also disclosed herein is a process of preparing an intermediate of Formula {Ih

B(OH),

|
1
SO,NHPGE2

(1)

. )
where PG’ is a suitable oxygen-protecting group and PG? is g suitable

Is -amino-protecting group comprising:



compound of formula (). Preferably, methylmagnesium bromide is used

in Steg gy above; i-propyhnagnesium bromide is used in Step (ii) above
NP HE ﬁé’fﬁ?/‘fborate is trimethylborate. Preferably, in compound¢itds2e0s/619394
above, PGA is benzyl, PG2 is teri-butyl and X is iodo. DETAILED
OESCRIEMON O JuRENVENTION: Definitions The following terms, as
used in the present specification andyglaims, are intended to have the
meanings as defined below, unless jadicated otherwise or used in naming

a compound. "Alkyl" means a line turated monovalent hydrocarbon
radical of one to six carbon atoms of ca@r%qched saturated monovalent
hﬁ/dro 8Z(bon radical of three to six caron atems, e.g., methyl, ethyl,

B rf, MBI, busn rlafiardglaresma i helmsyithentylqiinclisding aall
dsgmeniadtimgknaoditeliker TIAtens! ms i ivalent
JE}S%{&%{E’%}, r%cghgéane to six carbon at%%fé@ 5%%@5%&%%%%%%5{% to

divalent hy rgcarbon radiea'Bf three to six carbon atoms e.g., methylene,
(é?hyle}gwewﬁiwmmmme&mwnrlﬂrgw@mﬁhW%éﬁﬂﬁnﬁ(ne?z of an
PREEHVIRASH thsA KB " ng.a radical -SR where R is alky
(asz))defined Iaéggéi/e, e.g., r;llethylmg}}ﬁe? tyItk‘ﬁ&%r%ﬁ%%%ﬁ’n ding all

10 meliteBInTRS, BUPRHIE Brmcratnn i e O abieviowitsYriakyltbettke g8nerate a
I AOODE HBRGH AGT/US2905/019394 "Amino" means the radical -NRR'
where, nd R' are independently hydrogen, alkyl, or -COR where Rg is
alkyl, E%f.gfﬁ%ﬁz’f‘?ne’i Wi mciﬂ%“e‘th{ﬂmig%laf&ﬁﬁ% b, sheatylapmmojmegytsium
bapiifiesineed inl Rign finesoneemds e mmbemwhﬁémﬁbi&ﬁuﬁyb@%embxﬁ, in

dafired Y%&»&-P(ﬁ“%@é{}&%%&&@ﬂ%{}@& r%?(p I?&%no (including a

isomeric forms), and the like.” "Acyl" means-a radical -COR' where R' is

alkyl, alkoxy, haloalkyl, aminoalkyl, hydroxyalkyl, or alkoxyalkyl as defined

herein, e.g., acetyl, trifluoroacetyl, hydroxymethylcarbonyl, and the like.

"Aminosulfonyl!" or Mgﬁ%ﬁi&eans a radical -SO2NH2.

"Alkylaminosulfonyl® méan A S HANHPRIAFINVENIKIOBS
Redfderabove, ‘ ,

The following terms, as used in the present specification and biaims, are intended to

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

compound.

"Alky!l" 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
¢.g., methyl, ethyl, propyl, 2-propyl, butyl (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-methylipropylene, butylene, pentylene
and the like.
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"Alkylthio" means a radical -SR where R is alkyl as defined above, e.g., methylthio

ethylthio, propyithio (including all isomeric forms), butylthio (including all isomeric forms)
and the like.



e.g., methylaminosulfonyl, ethylamino-sulfonyl, and the like. "Alkylsulfonyl"
means a radical -SO2R where R is alkyl as defined above, e.g.,

n%ﬂ@ﬁgﬁfl’fb’f?\?f‘, ethylsulfonyl, n- or iso-propylsulfonyl, and the likepct/us2005/019394
"Alkylsulfonylalkyl" means a radical -(alkylene)-S02R where R is alkyl as

defined/ BRSNS thaaadjisLitoRg mbting IR ety B Ukeriybareitidaty I9Ydrogen, alkyl,

ISoquRPYIssiqry nd 2Ii - lamino” means a radical
-NI-HSO2R wherLeegng?shgl yl ?éqdéﬁ%u%@%%@gg&%xg@rﬁ?%ﬁwgﬁf%ﬁ lamino,

SRR MRIRR S dribobkEo-propylsulfonylamino, and the like.
"Alkylsisepigiaminosdid arenns aradicabr(alyeng) NESHZR WG R is

fi above, e.g., methylsulfonylaminomethyl,
B S ecrmari Gt
"Alkox%ﬂl‘ﬁ)é ygarsinoidivdaf©R radicaRNHSIGZRIWGE| B RRINBSlicy 1,
ogd1bareiIgY t ino, ethoxysulfonylamino, and the
?I?f. %%I %ysul&on%ﬁn&%ﬁ%@é rgaﬂ?ggf%(zﬂ fi#}l'gﬁgéﬁ@(-[;SOZR
ﬁﬁé@ﬁ?@gﬁ?ﬁ%f‘é{% yutithedikerein, e.g., methoxysulfonylaminomethyl,

ethoxysuiforylafminoroetiyifans thecliea rakkoxoneans a radical -OR
where.R is alkyl as defined above, e.q9,, methoxy, ethoxy, propoxy, or
2-prop(?)(l)k/?,y%'p,1 )l{g%s-?lo?nt’grt%%at%%(?/,r (%‘gltﬁ%%mmf&gdﬁ%ﬁﬂﬂmﬁn@above,
t & fthpaoRyHens! Rty i asuiefipb drahnvdike,g., methoxycarbonyl,
ethoxygg Vo1 HegnlikE ko rhenylalkyl” means a radical
-(a%)‘/len (‘?j%@ool%nwhere RIS é\_lkyl%ﬁdgﬁﬁée/e B ? g.sgg.?%"e‘ga%o"@ €8
s bSHIREARDY et Bk e R ERH o, and dhthisidike. 9 WO

2005/1 2865 B IAIG2 001 8 42 cal (kRNAHKYSTIRANR A H‘ﬁ%ﬁé?x as defined
Featelalol eg}te%ggg arbon {ﬁlﬂlcg% qf (hpe t? six carbon atoms or a branc ed'
monovalént hydrocarbon radical’of tHPEE RFEIX c4r BbHe-Brarstitubiuxiathylaand
tesakikone alkoxy group, preferably one or two alkoxy groups, as defined

abovey £1evis8 t “a i 3% ropyl.. 2-ethoxyethyl,
gyls"génaﬁn%}gl?%ﬂa"nn%ﬁn%%dl ig{égﬁ?h%@%’%(/a eﬁ? h¥y1c§r ABo Attt above.

and th IiEe ) !
%%—oﬁ‘étefa BB YR nC L N 8 e o pfoioraremishifdnybanbonand the like.
radical sfiyisetfcioy kirizaslions rsmtmaréamvau@ﬂéﬁ?@@%zﬁr&ﬁ?err%wsoﬁﬁyi as
A K S e A G
-COR"where Rd is a Ryl 6.0, Aniom {’}eiiﬁf}}%léﬂllgﬂ%éﬂﬁ'ﬁ&é’tﬁﬁﬁ‘yl’ - O 1s0-
proprHeRBlamipgethy s and the like.

"Alkoxysulfonylamino" means a radical -NHSO,R where R is alkoxy as defined
herein, e.g., methoxysulfonylamino, ethoxysulfonylamino, and the like.

"Alkoxysulfonylaminoalky!l" 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, ethoxycarbonylimethyl, and the like.



acetylaminopropyl, and the like. "Aminocarbonylalkyl" means a linear
monovalent hydrocarbon radical of one to six carbon atoms or a
braAcHEHIAESHbvalent hydrocarbon radical of three to six carbongcr/us2005/019394
substituted with one or two -CONRR' where R and R' are independently

hydrogeérkekglkdl me@R: kamﬁhdmﬂﬂnyhﬁiglczﬁmiﬂmwQQiﬂ%ﬁE?ﬁB{k carbon
m&iRylamy I etylaminocarbanyipropyl, and the like. .
B S 5T b e with
a6V ons gk X yratmexpslarabiyone optvop ane troxypropigkiog above, ¢.g., 2-

drathaxysthyloxy, @ﬂ@ﬁ@h@@py%ﬁi@%&g@@%{%ﬁ&% Jadical -OR

where R is, an})'\gﬁglk?, as defined above, e.g., 2-aminoethyloxy, 1-, 2-, or

3-methy Mo TSRS 2 AREaHRMCx lent hrdsesarbomiadies ekabatneiicarbon
Aans & mﬁcmct@@chnt'hmmom?nhoayiadkdyhmé%%eﬁiﬁ%ﬁé@g iGAlstituted with
5O ) e 'are in nden ydrogen or
2zfl?:lal%p%ﬂ %rek%%]% agovg,Xg?g&%’iﬁ?n@ng%g%?){n%ﬂceﬁﬁg%%f,’(}%endem y hydrogen, alkyl,
StridR arthisrR A istRiTdxs: garseninemiay 1 ikyivkaidadethgans dimdiosropyl,
abiyGoivoiitopynenal hésikydrogen or alkyl and R'is alkyl, e.g.,
methylureidomethyl Jhe like. "Alkylureidoalkyl" means a radical
-(alky};e‘égjl-rﬂ(ffféﬁé Il%ﬂvfﬁg%"?{aié‘mﬂ PRy denbhgresebro raditieybfeoge to six
pABIbIY Ripeis otk fed dhthe Vikien! Aygio aM®an $28i BAPFIKAIS RS SHORRGYGIC

iGyel tj recak radica] of 6_to 12 ring atoms, and
B R o B et e, tly, or
ﬁ?&%r%ﬁf‘bﬂae‘,sﬁ%‘{’o?-ﬂqr@éiémhmémsﬁe(élemwlmmnedi@fbnhalﬁ&{kyl,
adkyiamBlbydtbiny 1PRIS N AR (Where R is alkyl), cyano, amino,
alkylam['krfg6 di E( lamjno, hydroxy, carboxy, or -COOR where R is alkyl.
Representaiie Sximplsdihdmicab P Rratisst Rrivaloryallteny tesiptsdye,
t-taptthhxard 2eonaphitly) antiiienderprapiviesieathd OMiGky, and the like.
2O05/1%%%8%9];%?&9%@;%%%%@34_&ﬁrwﬁgg y mear]ﬁ@ radical -S02R

where R is aryl as defined above, e.g.. phenylsulfonyreand ii&lfired above, e.g.,

ARmIROPIERhs! a PadieAimeiRgnatieyromters Riktenliey| group as
definetlAabiavearbogdyl berdsahRRYIetNhs a radical -CONH,.

2 ..
3-(3-chlprophenyl)-2-methylpentyl, and the like. "Alkoxycarbamimidoyl”
meginsé)nrlég 1] 9&%&@&%‘? ERdiRh Pl R re GNRRS IRyhars R and R’
Hefirdapendenidy bygroaeetmantizelarsaiefinaidiatybye, e.g., 2-aminocarbonylethyloxy,

aminocarbonylmethyloxy, and the like.

"Alkyiureido" means a radical -NRCONHR’ where R s hydrogen or alkyl and R’ is
alkyl, e.g., methylureidomethyl, and the like.

"Alkylureidoalky!" 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,
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"Cycloalkyl" means a cyclic saturated monovalent hydrocarbon radical of

three to six carbon atoms, e.g., cyclopropyl, cyclobutyl, and the like,
pr‘gf%lzéjrwlé%ﬁopropyl, "Carboxyalkyl" means a radical PCT/US2005/019394
-(alkylene)-COON, e.g., carboxymethyl, carboxyethyl, 1-, 2-, or
3-carboxyBIRIANEN anResI ke dichrE Oxhatbde s imedns @fadicalove, e.g.,

DealiylFos)rGADE. IR@., carboxymethyloxy, carboxyethyloxy, and the
I I" means a radical -C(=NH)NH2, or a protected

like. "Ca[\ba\wl, idoay
derivative thereSIFRE &k ilenai R wharedt itakgrehep@Niseldined above
Gy@nbrnethylhaydeibettiy(3-ciyrnemiany), 2adtHReEKEA, and the fike.

"Dicarb 1ami nylalkyl” means a radical -(alkylene)-CONHR
where %ﬁ%}%@%@%ﬁd %g?g%(ne{ %@E&f@(&‘&"&mﬁ Barb Gy QffotiHs where R
& glkviasdefimd arm caomyiBreoebibidégH2CONHCH(CH2COOH)?2,

~C{CH Vel aid ‘ a ale rocar i .
e coNte gﬁ%ﬁ%%ﬁﬁ%%&%’ﬁ%% Rl hre o

On atoms. o, ¥ wré)ﬁl@%ﬁ%@éikﬁe@m@rm coubstitpied

means a radic

with M%ﬁ@d?@@eﬁ@l”bupsdﬂieam@b(xalky@ﬂabn@g@mp%!cggg%% ans
R is alkyl, as’

carieal ahiie Ipﬁmgggi_c§%l\?§ﬁﬁog%gv§n%r§b% l'to 4'an

defined herein, substitute d car §roups. "Dialkylamino”

means g?ﬁlﬂ’i@éﬂ"‘%ﬁﬁ"ﬁmﬁeﬂ Redingt FO-gaticyhaepemiemiy @/t Bisymethyloxy,
dafbioedealityg, exg-thdigthylamino, methylethylamino,

methylpprgpylamino (including all isomeric forms), and the like.
"'Dialkylgfeﬁ?ﬁ%slm PR A R (=N BN R wharedR diiet Ritarethercof.

indepefaemtylialkybamdefintch Baeicaeg-c Mt WaminaRYI A oty

99@;@}4% lapaines sylfonyl, and the like. 11 wo 2 05/118554
IPCT/US2005/019394 "Dialkylureido” means a radical -NRCONR'R"

where PISFRR6YeBrRRgtbanylRky&ho disar eatficie pENBEBIY) AR Gvhere R
dintleyhyinceisiedaretthe likeiRipivdueidoalkyl means a radical

@!Ik = 'R." where R is hydrogen cﬁr%‘frgfil %hd R' and R" are
indégjeér@ nzlg ?aiﬁy@%?%%%ﬁ%é@ﬁ%%%@%}keqcmb—
CONHCH(COOH)(CH,COOH),

-C(CH3),-CONHCH(CH,COOH),, and the like.

“Dicarboxyalkylamino” means a radical -NHR where R is alkyl, as defined herein
substituted with two carboxy groups

“Dicarboxyalkyaminocarbonylcyc;loallwl” means radical of the formula:
RHNOC
b

Py

In

wherenis 1to4 and R is alkyl, as defined herein, substituted with two carboxy groups

"Dialkylamino" means a radical -NRR’ where R and R’ are independently alky! as

defined above, e.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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" Guanidinoalkyl" means a linear monovalent hydrocarbon radica}l of one
to_six carbon atoms or a branched monovalent hydrocarbon radical of

thit® 805k '85hons substituted with at least one, preferably one e¢2005/019394
-NRC(NRR')NRR' where R and R' are independently hydrogen, alkyl, or

-CORWRN#HErlumidie!' atkghse. @agmomthyIMémﬁtM@mmﬁ%}yAt&i and R’

ot ghiare, brormo. A od; BB AR, "Haloalky

, bromo, and iodo, preferably
ﬂr#e?e:ﬁ’s?@f&ﬂ[ﬁréénﬂ%&lm?ﬁ&h%féii'ﬁ%r@fﬁmlgg@ﬁﬁwmmpmffmm@aydmgw
tor tHkebandlByen &0 ms infefesadiy,f Iéli?flil[‘@c.’é).,r (ﬁmgﬁgﬂlr@%lﬁjé%%ltg%ﬁ%g like.
substitu (%th o"ff(?,rent halocﬁens, e.g., -CH2Cl, -CF3, -CH| g én_ t .
like. "Haﬁ%ﬁgo%% means a radIe- B2 WAalsrs @q§ﬁw@m kgtline d)éﬂnI;er six carbon
éHB%?@@tan@wmmam@ﬂw@a@m&zsaamaxtﬁﬁ;l;ie@.ta?w@%?gggbsﬁmted with

' ety fadical of one to six carb
ﬁ;g@d@;g? élr}f%%%ﬁgéa \r‘ﬁecl)novaie”nt Ejd %%é?t%%arggﬁfglﬁ)ﬁﬁr%eafﬁ §W_@P°“de"“y
nggg’oﬁ’»?&s%%it%éﬁ(%ﬁ?ﬁv%%%iﬁ@écﬂygmxgugmupemprwmdmmtﬂamemy;9 2
Ry Yoy retpsease- rasans tay argint path on the same carbon atom.

Repre five ex les include, but are not limited to, hydroxymethyl,
2 yrogy e SR NGy AR AP oY Croby deyroethiies

methylprejsplkel hpdrospbity s ®-dtipaed yiohityle 6rhﬂ&{@?‘|¥l@§&ﬁl atoms, preferably one
%%ﬁ@ﬁdf@éﬁ%@%@dfc@%@%ﬁ@ﬁp 'c%nggéf)ﬁ:?ug%g those substituted with
f}-dih roxybutyl, 3,4-dihydroxybutyl an ‘
TR IBRED s oropy: - HFereelyhe Belronyethy,
2,3-dimemqpyheanaammrgwmy%ylaﬂ)fs?ﬁ*amﬁ%v&s”&%m above, c.g., -
Sdvslrexy ¥|0)%¥2: ans a ragdjcal -OR where R is hidroxyalkyl as _
ddewfinze 2t a%%(vé’,- 2 2}%’}&%’5‘2 yloxy,3-hydroxypropyloxy,and the like.
"HydroRjidronticlamimo edibanyismenas hyadisalof RN @SR Qarbon
' fine .ati_ct% ,e.%., . . .
prok T L L
et 3&%&{9&5{%&%@&%ay@mgmrgmmsstem&m@aatwwnot both
wrichseme @rttoroaring. Reprsaataine PRI IEIRCIRA oM N o
QQangﬂ‘?fezrh. AN in;g eE Ho(rin 0 to 2, the remaining rlng-atoms bém% b
P ko B o hneresnedrshesomeiiy
SR BIABRLittrenitsoprbRerbBHrohexsbwb 4-BYAKek 2RSSR droxypropyl. 1-
RETF2IDAIOLRAR D x yethyl, 2,3-dihydroxybutyl, 3,4-dihydroxybutyl and 2-
(hydroxymethyi)—3»hydroxypropyl, preferably 2-hydroxyethyl, 2,3-dihydroxypropyl, and 1-
(hydroxymethy!)~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-(CHZ)yO-(CHz)gOH and the
like.
"Heterocycloalky!" 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 heterocycloalky!

ring may be optionally substituted with one or more substituents, preferably one or two
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substituents, independently selected from alkyl, aryl, heteroaryl, aralkyl,
3,5,6-trihydroxy-2- hydroxymcthyi-tetrahydropyran-3-yl,
4,38 ﬁM&W@-hydroxymthyl-6-(4,5,6-trihydroxy-2- PCT/US2005/019394
hydroxymthyl-I.etrahydro-pyran-3-yloxy)-tetrahydro-pyran-3-yl, '
%tsawwmqammwamwmwmu@w@&y&g&%@k%gal%dm 2-
amm@éym%gp@aig{g&%lﬁjaégjol £Yano, F?carbox , -COOR (Wheré R is Y
glkyl as define above), of - NR'RE (WHERS Ra YHEPRE - 6-(4,5,6-trihydroxy-2-
in?ﬁé’"ﬁé%‘aEWBBPWHYSQ‘éﬁY@IH&me}-mmwwﬂarhtgﬂmtgw@g{y;M{gﬁg
Ipeaificallyythexehi RBMRIRGY S Li but is ngt limited to, ’
RyHRliding, f@ipezr;‘%mi , orp%o!iﬁg%%%%%ﬁ%} 'tetra Oﬁ%rép%?ﬁﬁﬂl‘,"&ﬂﬁy L, halo,
thlombrprho ino. @% n}%?c%l‘k}ﬂ@é{ BOAGHmelovs I radICNRIO RWBIE T and RP
Riisiffsgsisioptip dlidrbaen defiRel), abeye ke SPRGi term o
—— %i@é'ﬁ?[tﬂ?&yﬁén Ild Qesd ?}\ﬁﬂl’s ot Iimitegl‘gﬂ,{%&? RiORe specifically the
pyrrolidinocarhonyl, I-p|persf(c})inolcsar%o'er?gl!ﬂﬂé’Pﬁﬁ‘HlmBM%ﬁWP% morpholino,
PERD o Ry YT tEaAyd thioyremitdarbony, and

4-thiomerphot  thewderivatives £
et 0 SO D S e

5~ heterocycloalkyl &8 Sidhsdenm hairspevsesditidedipahe teehades, but is not
H@é%éggmmbémwow?mm&dﬁaﬂsidwi?egl(;%lfognocarbonyl I-

ipoAlgi -piperidinocarbonylmethyl, 4-- ’ -
%Igﬁhpnnogagﬁégﬁpy%#@%?& ’%ﬁ?ﬁ%‘%ﬂ%&ﬁ?i%&mom&n@aéﬂmmes the
a:eé‘r\éaé‘f‘.’sﬁ-@‘ig‘ﬂfcycloalkyIaIkyI" means a radical -(alkylene)-R where R is

reterocyeloalyliamisieined abeye Male RSP e Cmpy e

loalkylalkyl includes. but is not hmitedt to- pytrof
T o Ao Mo ot icpipehasit sttt sharbon

HstiAsty theeedimitetbteroyelontkybalybanminaga beny. ns.a radic
ROl AMRRR) Ry Dar iEeria%.heteroc Iog]k Ia% :ﬁﬁwgamﬁ%%l?%%eﬂy L 4-
specifically the term Hetgr cyc %%ﬁﬁ%%’fﬁ%ﬁo%%ﬁ?ﬁ%l%é@?hgﬁis

ng Iim'i'a% 8 E’yﬁ?#k@fﬂﬁ%@ﬁﬁ:mﬁd@hwme)& where Ill is heterocycloalkyl as
ipetighneet baeIERHENO AN 1A ' roonyl, |- -
e e DM iiptgimitea

' inoethylaminocarbonyl, and 4-thionior
gﬁ?ﬁﬁ@%&é all\;%éyt 8]%%@“3—‘&9‘%@?6%‘?% rieambelimbnishidniipeanocydisthyl,

@%Wyéﬁé"a?@mdﬁercaﬂical of 5to 10 ring atoms containing one or more,

preferaphy ab i atoms,selected from N, O, or S, the
remainin‘gﬁaéﬁg%@%g@fé&%? i’ﬁ%ﬁ%ﬁBéﬁf%ﬁg@%&@HﬁW@-R where R

lssuht‘;'%fﬁ M ith a5is Biethehevsubénumetifiprifetabiymne or two ,
rutbstisicentsy intite Rerseaibsaeradadon akyd, halpakyl @ kO)éYi’dinoethyl-

' inoalkyl,.guanidinoalkyi, halo, nitro, cyano, Py :
%XH@%OQW’ q-p1pe¥ ‘dgloethy -ammo)c/arbonyi, 4-m0rpi¥olinoethyicarbonyl, I-

piperazinoethylaminocarbonyl, and 4-thi0morphoiinopropy]aminocarbonyk and the
derivatives thereof,

1" "t
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 substitutec;
with one or more substituents, preferably one or two subétituents, independently selected
from alkyl, haloalkyl, alkoxy, alkylthio, aminoalkyl, guanidinoalkyl, halo, nitro, cyano,

amino, alkyl or d ialkylamino, hydroxy, carboxy, or -COOR where R is alkyl as define above
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amino, alkyl or dialkylamino, hydroxy, carboxy, or -COOR where R is alkyl
as define above. 13 WO 2005/118554 PCT/US2005/019394 More
sp‘ggﬁt(,’gﬁg’ﬁ‘fé"term heteroaryl includes, but is not limited to, pyridyr/s2005/019394
px/frolyl, imidazolyl, thienyl, furanyl, indolyl, quinolyl, pyrazine, pyrimidine,
pyradishEitisally Hie tergpbistassryl, lbéndwdwoienquihﬁk&tﬁplmwﬂﬂ%&@ﬁygi,
b'@rﬁzlapymnyle:gn,dﬂmemagMg ERayIsHifonyl’ means. a radical -SO2
V\{Q%%g&iﬁ %tezro%(%\é[ as defined%gboy%,’?é}.g., p)’/t}?gg}fgﬂ%%%ﬂ?' radizine, oxazole,
furanylsufonyl- and e e g taHunalina: eensrantddiodthiatiggene)-R
where Rtseronerbrodoy) Ynoumes reliéinedairovaer & iPHGMMaTY!

: ) L ’ defined above,
feranyimeshvandelmasylen Elryﬁalgg?lﬁgthyl, and the fake.

"Hetero'%(::loammo”'me ns a satura ¥ finsaturated monovalent cyclic
group o {80@"?‘”%! aleAHYS revifeh GHelonghvR wheraloms [®®roaryl group as
histhnedtdime s@leetedi R, Girak 1 n isan integer from O to
2;the remaining ring atomsH%eing prOV|dé%%ﬁ@%?kﬁgzﬁyéhnﬁg&yﬁ%emy L, and the
heteroatom is nitrogen and wherein one or two carbon atoms are
giondfﬁquém(z}éowimtamwl@rwmﬂa@rﬁg@@_@@/ﬁl&%%g@,{ L ;E‘é‘ag}foup of 3 1o
tionallysusiit one_or more, substituents, preferably ong or
tw ggubstitué]nts, indbggg%&ﬂ?gs%?f()anéfeaaefpgfﬁr%mswmﬂl,fmm N, O, or S(O)n,
E:afltimlk ;‘ﬁ Y 5;%?6?99 mﬁ?%W' r 3’2{');%' %@fﬁﬂiﬁﬁﬂlﬁkﬁ}ﬂb@@ that at least one
cratydnh RIBHERIH, AP dNELRE0R alo alo, cyano,
GRLRYKY, T GONRARD (where Ra ér:d ‘Rb are |négbcéln%%%ﬁ?rﬁQBF%‘QHYJFP‘&CG by
alkyl), of -500R W& RIESIRYIRe dbaeaisveptivnelly spetificallyithene or more
t%‘ﬁﬁ%ﬁmmmmq";ﬂ@bbmﬁ%@ﬂéﬁgﬁmwéegm%t alkyl, hydroxy
PiReHNALy PIeaZI iomorpholino, and the derivatives theredf. ’
"H drox;gcglrpbarn?n%igfgg%he&gh%ménf%@fzglg—'@@z‘ﬁgﬁ%ﬁb‘}qlﬁ’rhaloalkyl, aryl,
‘E{%@f Ll i pvalehtirostibmalis o imeudesdhe POTIRIR fvhere R® and

dﬁ’ranpdumjﬁmfe fobed f ig,dntended to represent
ey oy SRR O e S S deliiaove. More

10 onded. carriers, whi . e
in?gr&e %‘r?% gf FamDTE PR AR BTt Echehistiére thiparolidino, piperidino
RiBFAARaA 4 tbjeobrpteldas endf tthelaotiue s giadignt occurs in vivo.

ProdrugsyeafRe reRaligd P hnigues Know ne skilled in the art.
These chniq%%é gen.er(gtl% r#o%%ilag#ﬁ?%bﬁgt DR GO TR ..
given colhBSEHY HraLenRsaims hdantvanadgsuisohpaeR U ARIALE The
tvirgimedduncitianah groupe AysEaUEORAIRKAY BUALP AL ViYg. Prodrugs of
RAERRb o, O LB el N H S T hen the prodrag L
y ; prodrug is administered to a

E3

carbamimidoy
mammalian subject. Release of the active ingredient occurs in vivo. Prodrugs can be

prepared by techniques known to one skilled in 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 i vivo. Prodrugs

of compounds of Formula I include compounds wherein a hydroxy, carbamimidoy!

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)
3

(e-g., N,N-dimethylaminocarbonyl) of hydroxy functional

carbamates
groups in compounds of Formula |

and the like. Prodrugs of compounds of Formula I are also within the scope of this invention
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guanidino, amino, carboxylic, or a similar group is modified. Examples of
prodrugs include, but are not limited to esters (e.g., acetate, formate, and

bel 2k “ﬂé?ﬁ'?étives), carbamates (e.g., N,N-dimethylaminocarbegsthh@boos/019394
hydroxy functional groups in compounds of Formula | and the like.
Prodrugd'&PEsPRbuprID DR Borinaliedsdreratstvedthio shacsene Gt 4hiss of

ioyBItaRds MM@QQ%J@%;:]EW@%@%%

é(’{)1 939.& Tllelpresent o
invtention also includes (derivatives and protecte derivatives gentain an oxidizable
c’bfrﬁ’&?ﬂrﬁ‘&‘g’bﬁﬁrgor?ﬂﬁfhaforﬂwg%ﬁ&ﬁé{wﬂ@hmmp@W@ﬁﬂmﬁnwaahkyiamim,
qopeaidiey wé?ﬁbtmﬁmﬁ&?ml@@ﬁmw@. e samaRHed et ormula |

G ridine, amino amino, piperidino, piperaziro,

morkp%]%glgr?g? %r di%)fli(ﬁgmrﬁéc}%) u‘ﬁ?,{t}ﬁ’éom’ﬁrlﬁ‘gf@ﬁaﬁom can be converted

to an NJSIEIBY srmteutéswe Rdmoin ieotheiragtods o8 arIReuaS o

karpaula, kigentaiy SHEMa5 hvidroxy, carboxy, carbonyl, thiol or any .
rouE) containing ég r%?#ggcen atom S) l%]tl g%%hé%ﬁ 2 ({:}éer?eb%“ﬂfﬁié&fb@\}%ﬂﬁwed with

& SRSt Iy PO UP SORRIGHEBrbISdiss RS D SuitediedEalBEivg, be found

gnolie Earebe foundiin Gr¥pGrEeRe Ry 9}%%‘&%,%9#%@\%; g‘.ﬁr}%‘gmc. 1999, the

| Wiley & Sons, Inc.. 1999, the disclosure o
e LB B e i A iy et e s

OFERYBtAtRYBPPerdn afE oimaln beaptenmepa&y B aibAcE Well KRGWNiiNhe art

the art. AAPRRRHNRSEI le salt” of a compound means a salt
téhat is a;hgrmaceuticggii%ggt%%?iﬁgn%t\st %?nﬁ%osusné@ Ufsalt it ds

ATMRSEBISEIBAToSERGRY SntHBa Rawatses thpdesintd Shomsatis dhalsey Agisk the
additiorosgibenfoRmeckaitt nifiggganic acids such as hydrochloric acid,

hydrobgomi id, sulfugic acid, nitric acid, phosphoric acid, and the like; or
formedg\?v[iz%]t?dg%oéinsl% éé’cflo S géé}ﬁ't JIRKBRINCAGHS prsh asiedsesh drimamitbic
ngﬁwmzimhn@!ﬁmmgcmiq ,a@%@hbq)a?d; a@_yg;aﬂg g,@igk@%gqmgd_wim
ol GaRitksHES IS RSy malefic acid, . fumaric acid, tartaric
acid, citric, df;cid, b,enzolic acjdr‘??;%(?ﬁ)éércgg(y Senz oy AYBiePsRianepropionic acid,

EINRASIRCAL Y HY ARl dacticiasitbwmalonin afihisuaciuic ettt nesitfasis agisic acid,
fymagthesiedisulionidaeldabidrayshanesuionig gé%gng%gfgg%{gggd

G, r 2nesulfonic acid, 2-naphthalenesulfonic acid, ’
e LT Qe R S

Ahangsitnliraietsich Bhyiaroxstierenetoaar i ytienaaigh Brahenylpropionic
aklaosimasiuaratis-3ach-isdia MbIRGRIG AT Jauprslfric agd.
9;!“,{10%%'%&%% galutfgmlc acid, hydroxynaphtnoic émgo, sa |8§} HEi#e dtearic
& O{) orsulionicacl ’ggﬁahﬁ,péo%%?cag, 4.4 -methylenebts-(3~hydroxy-2-ene-l~carboxylic
acid), 3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, laury! sulfuric
acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic 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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salts formed when an acidic proton present in the parent compound either

is reé)laced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion,

o9t AR ion; or coordinates with an organic base such aSPCT/US2005/019394
ethanoiamine, diethanolamine, triethanolamine, tromethamine,
N-methiAgiempaings afitherediket itventiodersjoaddaajiiifetic centers. Compounds

RifarResMtiGal 8L ceRtaRle Salts.are non-toxic. Additignal information on
suitable pharmacéuticall ac%éﬂk!)t% e%ég S WS YRS AR a Rseésated in

SRUFANY SR AT BeaHe&erms it édvalllserwP blistirg: Gompan ESBIGMy active

o986} whishds Incorparatesbrrain 005/1187354
RGHUS2005(219394. The com%,ounds%%%%mﬁgggﬁﬁ%gﬁ iéﬁgm"saéﬁg uble

asymmetric centers. CompoultLof e Prulselssibsatsretontainihgenstable
A¥rtAatricatyBplbstitinsticatasemarydoeiirolaiean Rl ot AGEYE Qbrs of the

aERMIRIOINSe LIS We in_the art how fo prepare optically active

forms, such asckg)y resollhlgi%%ﬂéa grr;:eétge%|Qar1 {s)?(fﬁgﬁ})yn 58%1594% ¢dammigpre of
OIS, CATHBLRE it Brethé ikbisdrecbenpresent ididhereomeRouRas:ic
descriel: heeeincBinghathGUchh SIRRIE, ISRIREY, mplated in the
pyesentdnyention. Gis and trans eometric isﬁﬁgeﬁrrg%? %E‘(—% Qc%orrr? 8%%%%9“““}&
the present Ivention are ¢ e‘%éffﬂ%%c%\%%?‘ BEOraeideradsespatifiontioidicated.
isomersiescsapavaded iomerls formsinAdualtiiatic 3antiPMe 1€ om

HAHereOMEHE <L 2G50V |l gegmetric isomeric forms ofa =
structure (repre’ese ntjng%atéqcl)l;r% gﬁgn%%? %6&%’ o] PLprvesidesctibgd s this

HRESHeRR S BotsHifHRt s isHRveverfarin is lspaaiticatydindicatedssible
Gettaiorcampesnds f nesmplask e ¥ishiRit ' librium,
Qﬂmpﬁ}égg(? gf ﬁ,g)ll;r_pnt{)g s Badsk @ Xk hu Bl AR SR R AL andeﬁljzscnptlons and are

3 W%[,Ch exist as tautomers are named,
illustrated of otherwise deSeri

I¢ &4 THARR® dp SREMRIA G Sempissitiie group -
teTSFer hiowe vatomdsito e QERIEINGTRI taahal! PORSIRNEIRUOREISALS, the

ORIk 1R RICOMRASSE es. illustrations and descriptions
and al’e':(y within the scor?e %1%@%@%%@ %%ﬁjsé‘k%ﬁﬁﬁiz,gﬁﬁuem%eﬁu pfew

FoOrruis Tt Group e mres ety ehiawmenisedo Gy N IMNIGHRA3
brsupyaidalitionaliytasusedhersiaitas aterpsalsddnabesalline o ¢

| gijgosg’{qgrghforms of said alkyl group albeit only a tfew examp?eys are’
set forth. Furthermore, when the cyclic groups such as aryl, heteroaryl,
heteroe§suIRyIRatad thetinamainthbysingtode albine ROSHBRLISBME!Fan acid

pobeIt QTHY @Ry IRXRTIYRRBHE RPLIIN- ﬁa;g&%mgun s that contain

, asic Doy Such o an amin ool K a AL PO, ey o s
carboxyicStd Forati *bpardiRtaspaitsapHromriehdbiutiving mayoexisted to
fasaireeramine ancadfteecasboxidie oitepRRARMYSHRR IWBISH the.o,
AMNgisARIANEd 19 1uded in this invention.

‘Oxoheterocycloalkyl” means a saturated or unsaturated (provided that it is not

pounds of
a

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, alkoxyalky!,
aminoalkyl, guanidinoaliyl, alkoxy, cyano, carboxy, or -COOR where R is alkyl as define
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form an ammonium ion and the carboxylic acid is deprotonated to form a
cg(,%o%%}/ls te ion. All such zwitterions are included in this invention.
" xohe?ellc}g%‘ioalkyl" means a saturated or unsaturated (provideddiatstoos/o19394

i not aromatic) monovalent cyclic group of 3 to 8 ring atoms in which one
SSP‘E\XFO MRyeeinidicaldy feusmabsteroasiostisd froindds, BuotsSEONmIWNRI S By 3.
isxapyintdger fron0 1002 AthgoresRaiNR g3 1 ing C wherein one
AL Vo %f H’ue carbqngatoms, is[/#;lgge réplgzeﬁ%ﬁpgngﬁ(%r?eéody lﬁ%ﬁﬂ’.%ﬁé
oxo\ﬁerfﬁ‘elyocro SHIyI HRECHI B btion Anignidnsstidres widhthorderomterahereof,
substitlferebeisreferadik piatcgr M@r&l&%ﬁwﬂn@i@%&eﬁmﬂy§$€?¢ted
rom ryl. ar [, heteroaralkyl, haloalkyl, halo, hydroxy,
B0 bl s o
EappeiROFletirlnhererds hikj as define 16 WD3200PkAHIA] -yl-(methyl,
B/ WS2005/0193% 4&&;@&&4@@@9@&@@? tﬁe term heterqcycloalkyl
pyrroli

2

clydes, but is not i iéjed to, 2 or 3- 0X0 init §IPYPYDy}-oxomorpholing.-yl-
kﬁoxgp’lpeﬁ/d iRoP 3 ORI loxbipipirazeto | 2or propyl), 2-oxotetrahydro-
xtetathydedml atyd ], Sopotior peiaabAtrRninidazali he
deriaEn siealboRErooycio kxk%lgri" mea“éqa%%ﬁw’ o propyi. 2
-(alkylene)-R where F{l’s a GxobetBrocIRioRtkrisiyss tsraeldefined

above &FHMSrEsRtisRally theatsrit chohdterpeycipaliotalkykaglydes,
buthimsiokdirmitgchin rddardrseny HRligin- A7y ds(methyl . ethyl, or propyl), 2

or 4-oxopiperidin-1-yl-(methyl, ethyl, or propyl) é-oxomo?’f)mf | Where the
X?S%r?;‘}l?"‘iﬁ';%?%’?cﬁrﬁ% 5 1 MAResHANIS) - rHeghyhteRoyicamptapyl),

Iegusiesteitajidicerpyperp@oy(yatiudo-ashil- b RIMDwith an alky! group" means that

BRI In-4-ykfmethyl, ethyl, or propyl), 2- o
B S R s s the

BpfiPeby Sptienisiporeanditatithe dulibaauskilyseescrizes AYBRE Ahere the
lnsrerRIanIRe | PP R Seb AL RAM, "ii’?éja‘i@f the description includes

instan%e,s twhere thte vent or circumstance o.cc'%ff’su %nd instances in which
it does hot . OF 635 II%?mﬁm‘g}j@é‘s‘}aﬁéﬂ(w)@ﬂélﬂﬁ%mmmﬂym@nor af excipient
nsistysetukeupwiaring allybgiounticarams tiato B A MANDUACEH A ang

Reessziand th iption includes situations where the N
heterocyggalkgbf g%gg%& n%:)ég%& o %%é‘é’tnb’i%l‘a A S &M Brexgpipig that is

GRS NEReY Heseroegirodikyhgmpinotisahstiuteshuittbically
aleyitghuprrier/pleapRACaticl AR CSRIEIE GRS %ga?%Q‘%EQiﬁ%;ggt Mohe and

rﬁ@FEiﬂ{aRroﬁé‘ X iQ)i{%nt that is useful in preparing a pharmaceut

S% 1%132} . . . .
composition that is genierally safe, non-toxic and neither biologically nor
otherwis@atingesir intetnaend"intiutisase kRGO an excipient that is

(1) preventing the disease, i.e. causing the clinical symptoms of the disease not to

develop in a mammal that may be exposed to or predisposed to the disease but does not yet
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 |

R I3 K] “ - s :
that, when administered to a mammal for treating a disease, is sufficient to effect such
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acceptable for veterinary use as well as human pharmaceutical use, "A
pharmaceutically acceptable carrier/excipient” as used in the specification

and &4rfdi%4udes both one and more than one such excipientPCT/US2005/019394
"Treating" or "treatment” of a disease includes: (1) preventing the disease,
tr:@.tmmtsl‘mgfthdim&lwmmomstmﬁnyeéﬁmmelm&ﬁﬂ \Qm\/@l@p%kbaading on the

I predisposed to the disease but does

e Nt 37 FoTBfgeage st
diseasé MWreiioe Sy ot iR MRGE IR EIS privert Rif Rhetisease Qfddiendently
Iolimigeh syraiptoms; or (3) relieving the disease, i.e., causing regression of

the disx]a Se or diggﬁ%li ical ?%m‘&géon}s. A "therapeutically effective amount”
means the amountof 3 COmpBTHE orHEHFRANNREE)NE? ahpmratiosked is as
defigcmhabarmaloptreating ecdisedseiris tfficient o efiaat Suchbi-MOmethy!
tROARIdLERPA R AY$2005/019394 treatment for the disease. The

“therapeutically effective amount” will vary depending on the compound,
the disE5Edoaftrres sodict) AHAGHRRHge, weight, etc., of the mammal to be

reated ihialieicatmeenaRAdinl N SERNRIR ORISR IR, Ad Riincq
o ﬁin%%%eendenﬂ hydrogen or glkyl. "Thioureidoall%yl" meang a radica

é kyler )ﬁﬁﬁ?ﬁ'(é“)ﬁf{i‘?? /a5 RuigRR et deitrsriqatieidoswshyl, ureidoethyl, and
tivdiiesentative examples include but are not limited to thioureidomethyl,
thioureidoethyl, and the like. "Ureido" means a radical -NHCONH?2.
"Ureidoalkyl" means a radical -(alkylene)-NHCoNH-H2 where alkylene is

as defined above. Representative examples include but are not limited to

ureidomethyl, ureidoethyl, and the like. 18 WO 2005/118554
PCT/US2005/019394 U>SJ U QJ
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C002 OO0c, v=T(c)(of ~a 'moo; c 20 WO 2005/118554
PCT/US2005/019394 Preferred Embodiments While the broadest

definitionoof thisiavention,, is set forth in the Summary of the InventiQhs us200s/0193

certain compounds of Formula 1 are preferred. For example: (1} One
preferred group of compounds is represented by the Formula la_ N R3
H2N-~~~~ '~NaT FfOR.71 lawherein R'R" and R are as defined in
the Summary of the Invention. Within the above group la, a preferred
group of compounds is that wherein R3 is
dicarboxyaikylaminocarbonylalkyl, preferably -CH,CQNHR or
-C(CH3)2CONI-IR wherein R is diearboxyalkyl, more preferably
1,2-diearboxyethyl or 1,3-dicarboxyprop-2-yt,ever. more preferably
(R)-1,2-dicarboxyethyl or (S))-1.2-diearboxyethyl. Within the above
preferred group and more preferred groups contained therein, an even
more preferred group of compounds is that wherein: R' is halo,
hydroxyalkyyl, alkyisulfonylamino, alkylsulfonylaminoalkyl, alkylsulfenyl,
aminosulfonyl,heterocycloalkvicarbonylalkyl,
“oxoheteroeycloalkyl,carboxyalkyl, oxoheterocycloalkylalkyl, heteroaralkyl,

ureidojatkylureido,diatkylareiqdo, ureidoalkyl, alkylureidoalkyl,
dialkylureidoalkyl, {thioureido, thioureidoalkyl, -COR12 (where R12 is alkyl,
Jydroxyalkyl, or haloaikyl), -(alkyiene)-CoR"2 (where R'2 is alkyl or
Faloalkyl), -CONRE4Rrs (whefe R 14 is hydrogen or alkyl and R" is
.Eydrog en, alkyl, al@ aralkyl, heteroaryl, or heteroaralkyl),
‘qalkylene)-CONR|BR" (where R16 is hydrogen or alkyl and Rt7 is
‘hydrogen, "
4
:
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alkyl, hydroxyalkyl, aryl, aralkyl, heteroaryl, or heteroaralkyl) -NR'8R19
(Whegg, Bib& inbydrogen or alkyl and R'9 is hydrogen, alkyl, acyl, aryl.
aralkyl, heteroaryl, or heteroaralkyl), -(alkylene)- NR20R21 (where IR20US2005/019394
hydrogen or alkyl and R2' is hydrogen, alkyl, hydroxyalkyl, acyl, aryl,
aralkyl, heteroaryl, or heteroaralkyfgrrSU;NR2ZARR3{where R22and R23
are indapengdentaalisyle: 'R2TR2B (Where R26,and R 27 are
independently hydrogen@(f}ﬁ%%?a%lad’ F@’ r|%[s1 YU SR R heatymmatgr, the
}1ePer%%ir%%‘%@[%%ikwgﬂmmmﬁhgﬁthébm&ﬂaﬁhﬂenitrogen
(Iatom @0e2d i R0DDUGBIS E PGS 3 l%léh they are
attached form hen rocyclogmir?oj,I{)&ﬁ{gagl%?é%%%%gg r%‘i‘ﬂ‘lﬁ/?)?bRBS
Ewhere R2' and . d3 ar@n‘rejggpen~ ntly tydrogen ar §Ikv ,anti R~'is.
hydrogen, aikvi ar"1, aralkyithete-oar.',, or heteiaafall -'1 or 1 ¢ and y:'~
together With the inurod&ﬁ‘lat(}‘lto ick al3e anached born
heterocveloamino); or a zwitterion. phar icaIIy acceptable salt
thereof. Preferably, r' is aminosulfonyl. alicyis iaminoalkyl, ;halo,
carboxyalky!, hydroxyalkyl, heterocycloalkCyicar -/l Ikyl, ureido,
ureidoalkyl, alkylureidoatk-y1 diaikylureidoal ﬁ *R5 (where R14
is hydrogen or alkyl and P.ES is hydrogen or alkyl), (aikylene)-CONR'R17
(where 5'6 is hydrogen or alkyl and Ri7 ihydrogen, alkyl, or
wh@f@t@ﬂ/alkﬁlarqf Ralkytene fmbd RIARZI(MWASIS REOis hdroenori Y g
alkyl @n&ﬁ%&elasb%@m en. alkyl, hydroxyalkyl or ary})r? Mot preferably, R’
d_is gll?uoro, aminosul or%y ,uﬁrgd%ﬁfémﬁt&?—%ﬁﬂGmmwmaﬁwhemm R3 g
i . . :
et QW?MB@@UWMW@MW%@W%@m‘f@pﬂéﬁgﬁ% héé)kr%w wherein R is

icaexymethyl, laminomethyi,
i gﬁ%’@f&%ﬁ%@%@%ﬂﬁ% RSV hithyhembosyomyimesiyn more

ac
Prefierin A& nimodisasbayhetbihy Shytiduyeiiyaminocarbonyimethyl,

morpiaiinAn¥l ERRONATES methoxycarbonylaminomethyl, R or S, or
RS-i- droxvethyicgr%onyl-ai o ae%i%, rﬁ%F{Wﬁﬁi&W%ponmmed therein, an even

O IASTRY SURMMM sTBRRYRdNigHimtivdadsave preferred group and more

prefétfeshaiodeven mor contained therein, a
N e yb oiaony

B AR it momspromtwicar Mo

oxphgfgmypm@mmmwm@tﬂﬁymwésdbisarﬁﬂ{ﬁé%%feaqa?xé’yméEB‘%‘,'"ﬁr'ebid%iﬂﬁ:yi
alkylureidoalkyl, dialkylureidoalkyl, thioureido, thioureidoalkyl, -COR? ,
hydroxyalkyl, or haloalkyl), -(alkylene)-COR 12 (where R 12
(where R is hydrogen or alkyl and R

(where R' is alkyl,
is alky! or haloalkyl), -CONR“R !5
i1s hydrogen, alkyl, aryl, aralkyl, heteroaryl, or
heteroaralkyl), -(alkylene)-CONR R Y (where R1° ig hydrogen or alkyl and R is hydrogen
alkyl, hydroxyalkyl, aryl, aralkyl, heteroaryl, or heteroaralkyl), -NR'R ! ,

(where R" is hydroge
oralkyl and R" is hydrogen, alkyl, acyl, .

aryl, aralkyl, heteroaryl, or heteroaralkyl), -(alkylene)-
21 .

and R™ is hydrogen, alkyl, hydroxyalkyl, acyl, aryl,

aralkyl, heteroaryl, or heteroaralkyl), ~SO,NR*R % (where R%

NR**SO,NR*R* (where R

NR¥R? (where R* g hydrogen or alkyl

; and R* are independentiy alkyl), -
and R°' are independently hydrogen or alkyl, and R*

1s hydrogen,
alkyl, aryl, aralkyl, heteroaryl, or heteroaralky! or R% )

28 .
and R together with the nitrogen atom to
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r-CO,ri ktiN~ r-Ct},H NH CO H 1tMHn.. z Co:H 1~\\. HLNN~G }l OH

HO ;\ HO OH H,NO,S or H,NO,S Ib Ic or a zwitterion o- a

phasmaeesstigally acceptable salt thereof. ~n WO 2005/118554 POTIUS2005/019304

PCT/US2005/019394 (In Yet another prelcrved group of eompoctids or
whaimila 1 .ars those wherein the moiaty RN' is 3'-acetylphenyl, o .

.3'-Q¥dr?(r)>§ypheny§, 29@&%&%‘}3{8%33}?’3‘}/9&-8{156@; E?@ﬁgfﬁe ;EIB‘IEBORM (where R*
&’é‘ﬁlhin;f‘ﬁ W?wyzﬁwﬂmhﬁgﬁ%ﬂf&hﬁdﬁ%%é&yﬁdﬁ%pﬁ;@ﬂyalﬁaﬁcyi,, heteroaryl,
o2y~ Meth¥pherw Zxhydroxynhenyl S-carboi =-2-hydroxypheny,,
h2'.5‘-dihydroxyphenyl, < C¢an0-2'-methoxy8 '%%?{?)m to Wmégn they are attached from
B RIAGREMBAY2 -methoxyphenyl, 2',6'-dihydroxyphenyl, 2'-
a hydtexyrbomithpphedhiZatyaneghesy k.3 tRydgxymet yiphenyl,

S'-cyan-2-hydroxy-phenyl, .5'-ami chrbonyt-z'Thydroxyphenyl,

2',,6'-3}:%3”56]39%&@ ‘e’r‘iﬁ?lglgasuml?ﬁ SIS LY rBRiHy halo, carboxyalyl,
hyirnysny-SeureidoimeihyiptienylaRyhydsxy eimislad ol 2/ RGNk 5%
dRIRNGZGEWLrOXYRIGRYI 2y droxy5 -y reidophenyl, | 5
,2'-hydrogy-S'“f(’%-qllorpholin-%Tété%l)ésrﬁ'r%% er%gﬁ kﬁh%ﬁ 1s hyarogen or alkyl), -
(o< 2Dy dFoxyeeiers Bros midthgipee alfiy @ REYanoetbybn, aliyl, or
h)?drb%(%@éy%{p he f()i'lﬁ@é‘éﬂ@mﬁlgk?a(@%)l et 'M‘s%i@g/&{ %)r%ﬂchy? QX('T Eﬁj (g;-hyciro gen

oxyetny|)-2'-hydroxyphenyl, ‘ ’

&iggérgﬁ%?gg% ﬁﬁ?@?ﬁ%{l-zthydroxyphenyl, 3'.5"-dichioro-2"-

2/3 r;@m?ﬁéigbgﬁz C; ﬂuorﬁ, amino:ﬁlf_onyl_, ureidometil, feri-butylureidomethy, 3,3-
AR S HR:(2:hydroxyethoxy)ethyiaminocarbonyllpheny?,

5'-dimethyiarr%lngs’uaf%%%/rfgr{%%bgﬁ%ﬁ%%/oiglﬁ?fgﬂwi'mﬂ yl, carboxymethyl,

hwgwm@y%m@?ﬁy@my@ybmw,cﬁbonyi, acetylaminomethyl,
axBWyoﬁlyfrﬁém?thﬂﬂmiﬂﬁfﬂdéy%ﬂ{rm&}égg%ﬁrgxgl}ly]aminocarbonyknethyl, 2-

h2 -hgdr_ xy-5'-(4-methytpiperazin-I- ylemt enyt,

BB MEOS PRy tReRybHRApEsins=yi-carbonyimethyl,
mdimetivglhminastiinmiyocane anyh 2 - NYJRRRENY ¥yl aminomethy,
h%;@m&gg&ﬁfgp%té '-E%(ijf@)%gmhe% . ‘griferably 2'-hydroxypheny?,

5"-flLioro-2"-Rydroxypheny!, 5~ Chioro- 2 hydroxyphenyl, 2'-

Within the above preferred group and more preferred, and even more preferred groups
contained therein, a particularly preferred group of compounds is that wherein:
RY s hydrogen, hydroxy, methoxy, or ethoxycarbonyl, more preferably hydrogen.

Most preferably, the compound of Formula I is represented by Formula Ib or Ic:

rw(-cc)zﬁ
COyH
HNm-m/—

H}\: »
NH i
SN CO.H NH [
HoN SN =\ ° ) o
PR 3 O
7 T;f \ OH ~
» —~ . OH
VAR 7\
H,NO,S or H,NO,8 :
Ib Ic

or a zwitterion or a pharmaceutically acceptable salt thereof,
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hydroxymethyiphenyl, 2'-hydroxyphenyl 5'-carboxy-2'--hydroxy-phenyl,
2'-Syrcdibydresyphenyl. 2',6'-dihydroxy-phenyl, 2'-hydroxy,-5'- ntropuenyl
5'-cyan-2'- hydroxyphenyi, 5'-aminocarbonyt-2'-hydroxypheny , FCT/US2005/019394
2',6'-dihydroxyphenyl, 5'-aminomethyl- 2'-hydroxyphenyl,
2'-hydroxy-5'-ureidomethyiphenyl-, 2'-hydroxy-5'-imidazol-2-yiphenyl, 5'-

(Taming<2 ahytiroxypheny {ﬁ’@h}ddﬂ%@gu&mm& I are those wherein the moiety:
2'-hydroxy-5'-(2-morohoiin--4- erthyI)amlnnoearbonyI pheny:,

3'-bromo-2'-hydroxy-5'- hydroxymethylpt}lenyl 23 WO 2005/118554
PCT/US2005/019394 cyanoethyl)- /ﬁ’ydroxyphenyl
3'-bromo-5'-carboxymethyi-2' Iydroxgg enyky5'-(2-
carboxyethyl)-2'-hydroxyphenyl,5'-aminpcarbonyimethyl-2'-hydroxyphenyl,
3',5'-dichloro-2'- hydroxyphenvi, 2' hydr%xy 5'-;
'-(2-hydroxyethcxy)ethylaminoearbonyllphenvl, 5' dime
thytaminosulfonylamino -2'-hydroxy-phenyl, .

3'-bremo-R.chinNasZ -hydioxyphenyl, 2r 5
X roxy-5'-(4- r&r?éth Iplpe@m% ylcgrbo drﬁe?’fi)/llwm1 3'-aminocarbonyipheny!, 3~
S

y % f{HOFﬁ hﬁﬁﬁﬁéﬁﬂﬁiﬁﬂw yﬁﬁ @k@mﬁih éﬂf}ﬂlﬁz{ yphenyl, 2 hydr()xv

mﬁh&mmwmld@wrawwm phenyh.S-metiam benylmethyl-2'-
Cvgxgrox%% Lmetgylamlnoethvlz%nmoca#r?lﬁggr?{/]j ; "ma\/gyoxﬁﬁ}elﬁwl o
or 5~ aminoc r%/! HYHPSRSORRYYE. MGHRatesaBiye .6 -dihydroxyphenyl, 2'-

hygrgrydihwdmorypheny! - & atiuphes!: XYVHYGW@Q@&Mhiﬁlém'@Wiﬁ@dpﬂ%%lﬁymhenﬂ;

5 2rRRUBRSANeRYe mz%eﬁ&ge o
amlnocarbonylme?h i-2--hy rEXthglvaroyyph nyl, 3’-aminomethy-2°-
ygr%émﬁﬁﬁﬂmd@é}%ﬁwm@m@f@'ﬂﬁ}}”@mhéhm/cﬁﬁm 5’-imidazol-2-yiphenyl, 5°-

dnhyxdr@xypmemybﬁethydzﬂwehﬁr@% %réﬁ@é)ﬂurel ) m‘; y|| 2heh<2r‘?’)é henyl,

droxy-5'- u phenyl; 2'-hydroxy-
Y %hﬁ% oxycgr%nﬁié?%% fe d(ﬁﬁ?&fﬁﬂ pHERMY ~hybresgrBmthyiphenyl, 5°-(2-
CymdqthelﬂqﬂUWWFhenykoﬁfo%"négfﬂwcymethyl 2’-hydroxyphenyl, 5 -(2-

s Ml Q- xyphenyl. .Within this group, a more preferred
cagrotl{}]3 0 com%gd%ggl%t a{;wﬁyié%ll(r)lc ’ SREEI e’ g ERRoRyls 3° 5 ~dichloro-2'-

fﬁé&&ﬁ@éﬁx@mwﬁbdﬁ ézwdmxsdiﬁmbeﬁmmaf&myj%m

5 nﬁ@f Wrridoll 2R or. HR wher: ’
l,2- deltc}@b?g%é I 05313 dlcarggégk:%%)%g%w esgn mgo%le %ﬁrb{é}rabf?’dmxy -phenyl, 2°-
d

hy SIE g{ﬂwm)‘wé%%m@%@fér%eaw@up@f@emmmmmtm i-
y}mmémﬂhmmﬁfﬁwm,&m@;ypﬁgygg ,@_a group of the formula:
dirhléa)ylaminoethykaminocarbonyl)ﬁ’-hvdrovyphenyi or 5’-aminocarbony!- -2’-hydroxyphenyi.
Preferably 2’ -hydroxyphenyl, 5°-fluoro-2 "-hydroxyphenyl, 5’-chioro-2’ -hydroxyphenyl, 2
hydroxymethyl phenyl, 2’-hydroxyphenyl, S’-carboxy-2’ -hydroxy-phenyl, 2°.5°-
dihydroxyphenyl, 2 "6’ -dihydroxy-phenyl, 2’-hydroxy-5-nitrophenyl, 5 ‘-cyano-2’-
hydroxyphenyl, 5*-aminocarbony}- -2’-hydroxyphenyl, 2°,6’-dihydroxyphenyl, 5 “-aminomethy}-
2’-hydroxyphenyl, 2’-hydroxy-5’ -ureidomethyiphenyl, 2‘-hydroxy~5’-imidazoi~2—ylphenyi, 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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Rz where Rz is fluoro, aminosulfonyl, ureidomethyl, -CH2NHCONCHS3, -
CH%W HC(CH3)3, N,N-dimethylureidomethyi, aminomethyl,
piperazﬁ%\éﬁfﬁéo 2005/118554 PCT/US2005/0193'34 ylcarborpdnrethyds/o19394
carboxymethyl, -CH,NHCOCH2OFI, aminocarbonyl, acetylaminomethyl,
Cy&ﬁﬂ%ﬁ%;@omm,emétﬁ%‘wmmmydﬁnﬂhﬂﬁ’-hyﬁroxypherilyi,l 572~
catimgiéiiaminaeahgpyinethyl, 2 t linocarhonyimethyl, 3
wgorpholin. 4, ’I%arony%@thzl?%ﬁ%qggéggﬁg?@%ﬁ% AeipRAoyl, 3”5 -dichioro-2-
Hy o oRy ety SHoTetny ktiféyRintrghrthyhReferenesiattiiprgiesred
diersthpdinientsibey faithebowg demeantia, inclids alk- combinations of ,
hﬁ%gﬁf%aé(ﬁn%égéﬁ‘erred i8ri)u s unless gt?ated ptheniligzlmé%%é?ﬁéﬁﬁxyp henyl, 2'-
SYNTHETIC SCHERE bﬁ%’ﬁ% SRR bk et Az AR 166- mettie pyethein- 1 -
yl%ﬁ&@;@éﬁgéf@éiﬁﬂm@m@mFhmhﬁsma&ﬁb@mmbﬁwném@a%@ﬁ Bflethyl-2>-
hydiBighais AN reaganis, | aring these, compounds are either
ava;ﬁ?l%ﬁé?om ?ﬁmerﬁgﬁq&%ﬁ%ﬁ%@ﬁﬁﬁé) RithricrHeeripbgmeb or 5°-
MAGRERIGE AntEdrosRiicar. Mo ancierabhlif), G GigtaiBhdaguis: M. .
hydreneprepasedbinsmethads kagwr g hose r%%'ﬁl,'}%@z’ig,t e art following

edures set forth in references such as Fieséer an ieSer 'ﬁ‘é’ajé’nts
an%%%gér%og i:mgéﬁ]%%’tfg #’Wémli517“6%%%@’&@%yﬂ:99&&ﬁr0xyphenyi, 5.
hygr@ame@méﬁﬁgzrmt@aehm SCME)pﬁgifli&ixm%[gg)ﬁ%ﬁ%% en&/l, 2’-hgdr0xy~5’—
gnta vier Scienc ishers ; Organic Reactions,
er%&esg ,1-48(%3’(3%?%3 5vﬁlé§"%% S 1%‘,‘%’9%):%@%% BdeduGidempthyl-phenyl,
-éﬁ%tﬁﬁgtﬁ’TNg%ﬁﬁlwmy@ﬁémpmmﬁ@iﬁiﬁ)hﬁlaﬂﬂ’lb@ﬁ@ﬁﬂﬁminoa’—h droxyphenyl.
Comprighig nisiy e Q%9 anitor shsipumations, {VCH Publishers Inc., 1989).
h Emeese %}hemes arggrgzerglygiﬁ?éstrati%{el%%f %é%ﬁ)g?ﬁgfhgg s'%@twrhf’(fﬁmtﬁeand R are
C};g)@l%r%und% FIRLIR é%[i3W65W%Wé%@i@bax@m@imu§)onylalkyl, preferably -
giNtRtionsG(CHese G asrearie mage.angv sted to
evgpﬁ&lg%ggggpamg&g; Ihi\gﬁ(gr %ggjrﬁ?‘d to this disclosuyg(;aﬂ1 h0§ i%gr%ﬁ%rgoxypmp"z"yl’
' i la

materials and the intfmediates o E’H‘e reaction may be isolated and
purified if desired using conventional techniques, including but not limited

to filtratjon ydistilations-Geyatallization. ghromatograph nj the like. Such
mdaterials may be characterize%ﬁgingbcoﬁ\(}‘é% fo%ﬁ)rﬁ\é‘;ﬁ ,alff’ciﬁ?ﬁﬁ&hmm the
p%%’sical 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 ahout 150 C, more preferably from

Vs AN
'<\_/7\Ry
- RZ
1s a group of the formula:

HO

e

RZ
where R? is fluoro, aminosuifonyl, ureidomethyl, -CH,NHCONCH;, -
CH;NHCONHC(CH;)3, N,N-dimethylureidomethyl, aminomethyl, piperazin-1-



t room (or ambient)

about 0 C to about 125 C and most preferably at abou . r

tem &; . e.0g., about20C. 25 'NO 2005/118554 PC p/1752005_|019394
Corfw&)%nézmdgﬁgormula | in which X 1 is -N-, Rt3 is hydrogen, R®4s/0S2005/019394

[ [ [ ' ' 'RY, and R’
dicarboxyalkylaminocarbonyialkyl, and X2, 3._ , X4, R, R2, R :
Yiepbony lethiel darbioay Sethyr WMW?%&%O%WRI A& Aininomethyl,
! [ me ene)- )
" Elvienc) COOR (yteney DoOR T 1 R R ity i
hyofﬁy% Byl ﬁ@ﬁ&@%hm@%%&mm&&m,m | RY I1.J R .
YOG i R 6 K3 ORG O A i NG Re
7 NH ZItR ik}ﬂene fCO R' NH HZN-C\ R2 (aikylene ele]6) ' (f\/pi
HZNl?g S“ﬁfgi?xaﬁ\i”g VA% ﬁ‘ﬁ@“}?ﬁﬁthﬁ@ﬁlwaémmmmamm@e H
CoOMOnR2RY RrdRaformylation efapheneldesivative ofiformula | (where
R is hydrogen or hydroxy protecting group, preferably hydroxy, and R' is

[ [ tion is
alkyl) provides a compound of formula 2. The f_ormylatlon reactic
car¥i()ag out in the presefd&\8iRidgRER T ERlaride@nuian organic base

Compounds of this invention can be made by the methods depicted in the reaction
schemes shown below.

The starting materials and reagents used in preparing these compounds are either
available from commercial suppliers such as Aldrich Chemical Co., (Milwaukee, Wis.), Bachem
(Torrance, Calif.), or Sigma (St. Louis, Mo.) or are prepared by methods known to those skilled
in the art following procedures set forth in references such as Fieser and Fieser's Reagents for
Organic Synthesis, Volumes 1-17 (John Wiley and Sons, 1991); Rodd's Chemistry of Carbon
Compounds, Volumes 1-5 and Supplementals (Elsevier Science Publishers, 1989); Organic
Reactions, Volumes 1-40 (John Wiley and Sons, 1991), March's Advanced Organic Chemistry,
(John Wiley and Sons, 4th Edition) and Larock's Comprehensive Organic Transformations
(VCH Publishers Inc., 1989). These schemes are merely illustrative of some methods by which
the compounds of this invention can be synthesized, and various modifications to these schemes
can be made and will be suggested to one skilled in the art having referred to this disclosure.

The starting materials and the intermediates of the reaction may be isolated and purified
if desired using conventional techniques, including but not limited to filtration, distiliation,
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.



such as triethylamine, and the like, and in a suitable organic solvent such

as agetopitrilgsand the like. Halogenation of 2 with a suitable

halogenating agent such as N-bromosuccinimide, N- iodosucein®hiti@ 26019394
the like and in a suitable organic solvent such as dimethylformamide, and

the likedpreviadsd Bompbunid whidilia 3winetes Xisthalen, @mpounds of
closmuio dIRIRRIEE SOMMRSIalN RUoUable o ey G e RIGRICI LY i e

gmethods %Nell known in the art. For examplé, me
> A VARO Ry BiRCAB R B RHErCHA Ny Senizitainl S cREHATHE005/118554
PCT/[iS2005/089394 Protection of thgHaygrexy group in 3 (where R is
hydroge ith itable hydroxy protecting group such as alkyl,
methxpx@glﬁeé?érﬁé%vi, benzyf i ke, provides a"‘éﬁfﬁﬁé{ﬁ% of
formulajd. A coraprehensiveTjist £ othgg,g&dj‘gqprle hyd proté’ﬂ&ae'..
groups cafl be found in T.‘ ~@reene; Protective Groups in Organic
Synthesi®RJohn Wiley & Sonspinc. 1999, the discl8suf& of which is
incorporated herein by reference in its entirety. Preferregd hydroxy
proteé’%iﬁé’%‘i“dﬂps are 2-methoxyethoxymethyl and benzyl. The reaction is
typically GagrHsd it inthe presence of a base such as
diisoptg IaminerjR ‘ fepan ”fﬁeé?xﬁ%%genated d¥ganic solvent
Achjoridexchlorofeent, 2like.
ment g pf formula 5 R, FLY
and R' are as defined in the Sumnfaryf t \Jr'hvéntiorr,—ef—a—pfe{eetéé—
derivative thereof, providses a biphenyl compstind of formula 6. The
reaction is carried out in the presence ofa palladium catalyst such as
tetrakis(triphenylphosphine)palladium and in a suitable organic solvent
such &8 toluene g dm(;lgpgégggnane and a base such as aqueous sodium
catohate? patassipg carbonate and He like. Alternadiyeb)dbereaction
can be garg ed’ou @ bresencg%f 'c ppfY/ICH2CI2 complex in
the prese’ﬁce&’of diisopee mine in a stitable’organi Solvent diwmttgytamino
tetrahydrofuran, and thejlike. Compounds of'formmila ZaxeRéither — 0
commercially avgjlab orhey can be prepared by me i ds well known in
the art. For example, 5-rluoro-2-methoxyboronic ¢acickis c%mmercially
availabignyQthers ben ' alogenated benzene of
prifie. formula Ph- J%f;%l&g R'&Q&Jﬁgile%? Xﬁ?%}%[%gl ghv &?ﬁ%gﬁa%m Srdryglroxy
defmed T HRePERIRRE S Oe AT Enib Rl PeGpic metalicnisaifentula 2. The
fosphéennebeityhlishiumietoogenatrtprasenganicHmealic, SRREIES Whish upon
sulPRBRA MR IMEIMNNAE R0 ISR e sorresponding boronic acid

€ organic solvent such as acetonitrile, and the
like. Halogenation of 2 with a suitable halogenating agent such as N-bromosuccinimide, N-

ent of'5 with a befonic acid

1odosuccinimide, and the like and in a suitable organic solvent such as dimethylformamide, and

the like provides a compound of formula 3 where X is halo.

Compounds of formula 1 are either commercially available or tﬂey can be prepared by

methods well known in the art. For example, methyl 4-hydroxyphenyl-acetate is commercially

available.



Halogenated benzene of the formula Ph- (Rx, RI R")X is either
co%el%iﬂ%%\iailable or it can be prepared by methods well known in

the art. For example, 2-bromo-4-fluorophenol is commercially ak@narskees/019394
1-(3-Bromo-4-methoxyethoxymethoxybenzyl)-3-tert-butyl urea can be

preng%tﬂ%’f?ftr‘é%‘ﬁﬁﬁ%‘i%m@uphydrmerﬁzmmyﬂﬁ)géﬂy with a suitabie hydroxy

pronehiox ethykehladged ce of a base suchas
oo Jiiso ri%:ffm, and ﬁ:e m?é? f%%%é%%%%%%%%ﬂ%ﬁ’o fi@?g‘gﬁﬁuﬂﬁ%‘”‘*‘” 2
S proms 4% ﬁetﬁb%ﬂ%&%ﬁéﬁ%@%ﬁfﬁ 8 bromdrdey protective groups can

berfrativbinyEthOXymeth Sxyhenzylaroing With a:suitablp,seduc ent,such
t .of 3-bromo- -me?ﬁylet%ybe%%l%?nﬁ%e%%fh ons, Inc.

1995 ihQf Treatment .c 14 .

B R AR Caropits ety brefred
hyﬁ:@gymr@;g@mgm@ﬂm@reth@@mmhmydyW}antﬁshﬁbjly'W@?e&Q{%xpﬁ typically
caBIVRITaoEe WQ@Q@@Q@'&?& A Atk i i
o t[e-%s-pr%mo-4ﬁtk;ﬁ%<}}/etboxym_eﬁ&?ﬁ%@%&@ﬁ%?%%bﬁ%and na
“TRFEUIIGRBUR tHYEE BERIE AirierysisrenctiorbooneitiorisriGopRRRSBHANNA the
likef 6 with a 1,2-diamino compound of formula 7 in the presence of a

suit eeaoxid uch as benzoquinone, air oxidation, or FeC13 and 02
andaﬁJ A S ﬂggr{tessg‘r“g%ﬁ %@&\?&‘ﬁ%ﬁf&%&% afifarsplethahote RAReIRE are as

defipgdittebeaSuompountiiof Foventitn Sowhishpea kemaval @EIK&%@%Q&% biphenyl
0]

coREer SIS RYEralysis.reaction.conditions provides a compound o
c)fo%mula 9. Alternativel;?,%%ggr%glc:gt%ﬁnlﬁsaoggﬁﬁ%@Slﬂr‘ifﬁl‘?ﬁfh adabesiiym catalyst such

2 iR reB YRS Rhiempatitmiandrina cohalite sopiRnt SIEMASIC as toluene o

dirisoipropanck antibiesNEEenee-6f <REagHan of 9 with

quiC,ilﬁQOX - rlot c{tied dicarbox gﬁfwaﬁ?ﬁ%ﬁfﬁrg%%%%aﬁf’d?éf%%%?wm¢éad the
c'omp.cgﬁnl of I%Frﬁ?ﬁglf)%ﬁ?&‘ BPUHGEAHBING T RIvs cdlicar b BRE Ipkiited i, Cl,

cogpiups throvides:a aoiipauogh thfarmulad whers i tr Jhe amination

teth: m’%{gi@g e r cting in the presence of a suitable coupling ‘
aiﬁ%%t e.g., benzotﬁazol%@?ggygfsq%%iﬁﬁ}ﬁ%ﬁ%ﬁﬁ%ﬁ?maﬂy available or they

At BffastshhossHads (P brID) irokbenz dsiazoinpy: 5 -fluoro-2-methoxyboronic

aciliNcAvmbicigtifomethylUropidig JA@W&‘%&%@ ?%Sr%a%?ﬂg _a! %glggénated benzene of the

O-(7-azahe riazol-1-yl)- 1,1,3,3-tetra

zrﬁéliaé}?l}lb opﬁ%%@"&%}?ﬁ)?@(@a I%(em/)ﬂ& \aprapyBfined in the Summary of
eJretnioarbgdinpicé hyetchiesiga (GG 06de3-di e bodiimide ,

speds Ghi @R quadgeté}e . REesenc: (?f I-hydroxy e%%c%%o%?&%éﬂ%ﬁa metallic

a base such as N,N- |isopro%?fe%ﬁﬁ%{ﬁ%%?fﬁ@‘iﬁﬂ]&rﬁ‘i’ﬁéflponding boronic acid.
Hajqerte ) fIcines domntie Mike( KT Régktionitse bkl SAHEGAMEL: it can
be PRp00¢ nRiglRtAbY 81,8004 4R o 8@0(% .5%%9‘”%5' ’.f%to 24 h to complete.

0

corSulitable reaction solvents are inert organic's Vents Yetpistiuorophenol s
TRRE &1% é’tﬁw rﬁr&%—’l’ﬁ%qﬁiemethoxyethoxymethoxybenzyl)—3-tert~buty1 urea can be

prepared by treating 3-bromo—4—hydroxybenzonitrile with methoxyethoxymethy! chioride in the
presence of a base such as diisopropylamine, and the like, followed by reduction of the resuiting
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—8romo—4-me‘thoxyethoxymethoxybenzyl)-3-1eri—buty1 urea can be converted to

27



like. Other methods of preparing compounds of Formula (1) are disclosed

. : - . - . . NOI

in . nt_Application Hu, Huiyong et at., Publlqatlon o
205@@%@5&1%ublished on June 19, 2003, the disclosure of mhiahsi805/019394
incorporated herein by reference in its entirety. Compounds of Formula |

l"qﬁ“b\?ﬁ%%r&e@ﬂ@qthﬂl@dglm&w&m%ﬂﬁ removal of the rert-butyl group under

' ' R, R2R’,RY,and R
i inRearaRRyalkyl, and X2, X3, X R', . RY,
acﬁ'f?fi&ggg%%gﬁ%{ the Summary of the Invention can be prepared as
%l‘fﬂéﬁ

- descrifEdiSehente s Béi@x/@%‘@éﬁémmnowmth&@@%lkﬂﬁ&%'éencc of a
BT A5 200501530 (lloISREIG O QR A o 2 -
B, (alkylene C%OOI?' %OI}I C’;%z‘\f{% RV Crl OPGI~." R ~ h"h
SOt ?Lsz“lz‘f'-hﬁ’@ AR NR N, [ eRTEYEOTTROMROMNNGE Fs@ING which upon
rEIRRYIEHEHE BOR U AN RBE yidok Sivtdadok, RnBGAQRGRAX LIPS o ¢

-~ RY: L (7Y Rz. Rx (aikylene)COOR' NH z NC\ Xx C
o SIBLEN AL SR N e
meta

isulfite 1n an alcoholic solvent such as isopropanol, and in the presence of oxygen.

Reaction of 9 with dicarboxy-protected dicarboxyalkylamino provides a dicarboxy-
protected compound of Formula I which upon removal of the dicarboxy protecting groups
provides a compound of Formula I where X' is -N-. The amination reaction is carried out
reacting in the presence of a suitable coupling agent e.g., benzotriazole-1-yloxytris-
pyrrolidinophosphonium hexafluorophosphate (PyBOP®), O-benzotriazol-1-yl-
N.N.N’N’-tetramethyl-uronium hexafluorophosphate (HBTU), O-(7—azabenzotriazoi—l~yl)—
1,1,3,3-tetramethyluronium hexafluorophosphate (HATU), 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride (EDC), or 1,3-dicyclohexylcarbodiimide (DCC), optionally
in the presence of 1-hydroxybenzotriazole (HOBT), and a base such as
N,N-diisopropylethylamine, triethylamine, N-methylmorpholine, and the like. The reaction is
typically carried out at 20 to 30°C, preferably at about 25 °C, and requires 2 to 24 h to complete.
Suitable reaction solvents are inert organic solvents such as N,N-dimethylformamide, and the
like.

Other methods of preparing compounds of Formula (I) are disclosed in U.S. Patent
Application Hu, Huiyong et al., Publication No. 20030114457 Al published on June 19, 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
dicarboxyalkylaminocarbonyialkyl, and X2, X, X4 R R?, R*, R’, and R” are as defined in the

Summary of the Invention can be prepared as described in Scheme 11 below.

Scheme II
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OH@J:2\~I;\’/ 18 RY Rz protection of the hydroxy group in a compound of
formula. Wit R suitable hydroxy protecting group provides a campasaahs/o19394

of formula 11. A comprehensive list of suitable hydroxy protective groups

can BEYSIRHERFT.W..Greene, Prétet@ce?Bups in Organic Sugihesisor
Jo |[Eéy &Sons, inc. 1998; isClosyre of which isrAcotporated
ﬁf jerenceTritsentir i}\er ed hydroxy-prote tin/g grg/ggﬁs
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h i
2=m thaxymethyl. Theckeaépg ¢%wlcally cgrr|eq[put in '[TE j\ ,
presence ofia base such as INN-diisopropylethylamine, and theqi \ dnd
in a halogenated organic solvent suh as dichloromethane, carbon ’*
tetrachloride, chloroform, and the like. 29 WO 2005/118554

' i52005/019394 Ethynylaf] tilizing a modified procedure
d:e?g ed in MillerS.; Lie)é ' %I"?%%%%éjes ana H. J. §gnl AT o
52 @25 provide A th I'compouﬁdvofgsfor ) gtion of
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élf ghd the like, and X is halo, u )ni Rg the
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Protection of the hydroxy group in a compound of formula 7 with a suitable hydroxy
protecting group provides a compound of formula 11, A comprehensive list of suitable hydroxy
protective groups can be found in T. W, Greene, Protective Groups in Organic Synthesis, John
Wiley & Sons, Inc. 1999, the disclosure of which 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 Iike,

and in a halogenated organic solvent such as dichloromethane, carbon tetrachioride, chi
and the like.

oroform,



Suitable bases are aqueous sodium hydroxide, potassium hydroxide, and
the Jike, The reaction is carried out in an alcoholic solution such as

O 2«1055%;8?]4 . . . } ’
methanol, ol, and the like. If the protecting group is PCT/US2005/019394
tert-hutoxyearbonyl it is removed under acidic hydrolysis reaction
conditiéiHey atiemid dunisicnformeliifika areceiferiearnpegrgiavipyadablg of .

Rébiey candeeRrana ed By, metheds, well known in the art. The. .
h dro>ﬁ(¥-Protecting grﬁ% in PSQ ?s ?r%%lﬁ ré?ﬁg)&rg\él?gsﬁlrfﬁmwg’-‘@?ﬁﬂyé9(32'9130‘1“0 of

fof})i(/gﬂrabxybiphenyl-3-yl)-IH-indole 16. The reaction conditions employed for
the depratestion creagiion dependionihenatlye.ofhe ydroxy protecting
is 9rQMRLE ge(g(aemgefegt.the rotecting group isjz-m%%%%gﬁéz@%}é%%fﬁhm PG’
is removed by trEstRg 18 SUHP SHAGH DR HERYe treobstoreaatiomy |,
rifypEERY, mdibulibblendicohdlitsatuente Thersyans 959&91&%8@&%%9 ‘i‘{h
Sakéristhen Kgﬁﬁ/(grgediw&} e carbamimidoy] group by first treating 16 wi
) 3@)}(drogeﬂn chloride gas in a%f Scﬁk%ta %nt?élgl’c)gﬁ fRASBIErit 4tien’dgrm. Bull. 1988, 36,
metfaf8is strarikdHeme ke ladditrempreating therasultinghere x', X2, % and X*

ar¢Samvethayeathonimidalylez: (2 hiphenyl-3-yi)-1H-indole 17 with
2-@hingrganic hase s cS:jh ageagnmggg{%t?fr%gﬁé%g{%pweﬁ'upé?]“desaS”Cya”(’“
a%o olic’s %enflrslu%ﬁ SYHRRALROEOBtHEMAF - oFWitbrettce seraitintonialigsd in the

de@w@cp@gmm@Mbammmwlménm@mgm&bﬁf%ﬁw'k'i;%”e‘%'g%’r'r?p%f if the
as ’

prégg(mH%g\L@n Righisthg werted to a compound of Formula [
described i}g[Schéﬁyme Igolg%?/%.l 8%%‘6%n‘ﬂ?ﬁf‘?ﬁﬁﬁﬁfgqlbﬁﬁl‘s@@@we@mn&

SUBRhesebrrbiites spdimividrexids rexattple haieomROMIE! FIMMIR bac . is

caniberaiRh isalkonyli e con responding 30 WO .
2005/118554 PC'gé]JSZOOSIOlgg%zg %Eg?r%g{sSr%%qﬁ&%‘f&ﬂ%ﬁhéfé*ﬁﬁf@mng

i’%‘;‘/’d?o‘ﬁ{/"t%’i}tﬁ%% ¥l 8 TR BeLRF ijed stntibie reeality atingions.
Oreagyevs st Ghrasliy alrobromde asithandi e ikgpR GomRound,of Formyla |

weWRBESFn i§,£Yan can be converted to a gorresponding cé%ﬁ‘g"&}ﬁapﬁeg gy methods
Formula | where RL is aminocarbonyl under hydrolysis reaction
conditibREdPRERyEngr ot an ldlsotlue: resisoed ko GiaATIDRIREtY]

hy Qe pipHeien-cam hetisaiRd withys nate or.thiocyanate to give .

reacgg;}eggongin[? coqn;gound of Formglga%l%v% 8?861&;0'%5“%@&%*?&%]%? deprotection
tohlqure%:gm% ﬁ?ﬁ %e%i%lwﬁ(%rﬁﬁé@ﬂ’@@ﬁmmﬁm bvdgrie, R'% protecting

Erokipdrdgonan Bssomedrec (o A:RovEasAORAG, SRAMBRUAGOLLOIIUIAL o

reaWVREr& RIS Ly dro r.alko reacting it with hydroxylamine o
alkoxyamine Gnd%%%goﬁ%ﬁt%%éy%ﬁ IPRN&Wn in the art. Utility The

CP - G8OFTERIS iivemtionnih hibit Fastorsyika i%@t%%%%?ﬁﬁdwi group by first
treddRpticalaith hydrogen chloride gas in an anhydrous alcoholic solvent such as methanol
ethanol and the like, and then treating the resulting (5-methoxycarbonimidolyl)-z-(2~ |
hydroxybipheny!-3-y)-1 H-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~carbamimidoiyl)-2~(2-hydroxybiphenyl—?s-yl)—lH»indoie 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 Formula 1. For

example, a compound of Formula I where R*ig alkoxy, can be converted to corresponding



Factor Vlla, and are therefore useful as anticoagulants for the treatment or
prevention of thromboembolic disorders in mammals. Particular disease
stat@<VHHIA Y be mentioned include the therapeutic and/or  peryus2005/019304
prophylactic treatment of venous thrombosis (e.g. DVT) and pulmonary

cantoolisn Buterial 1thBErbRSIS (9dgeif asdiakipfagcti nstabl .
d@ngei,rmm?;gamebgglilsé-hbgssgddstgoke,and ngﬁghefr%l arterial (ti??gc))}% 0S %yaanﬂllwb]e

systemic embolism usually froHRadrithh GEriks - aftismestioFormdm where
Ririé qetnoentriclecaftentransmonab poydiearelislipiaEc PRo ok ARYSERRYR ~ i

BeRUesIVe NG ilure: is tiEeocc sion (i.e., thrombosis) after
a.throm’bol\g/%%s, %é@t%gﬁ}éﬁ%%%?ﬁ%%%% Sanjgii]c?ﬁ%@ﬁ} BEPHR Fame oo redyeed to

BBy S quBEpsEbxtiguP tHBipheaa e ssatd rettir oyesiscaftahiniotastrganyand
omsqulalispigensin geneah N DRCRIANREAS (e iherapetiy.

o lalolfols gPronh%lactlc treﬁt?ent of disseminated intravaseular coagurféeﬁ
caused by b H O TR nEhertSxidatiAreessrotresomechanism:
ccaémééa@umnwm eﬁF:mharhakztI@méﬂé Rﬂiqpﬂﬁ%wm f:f?ﬁ‘?l%ﬁ@%@%?ﬁ% N, ”

: ar grafts. vascular stents, vascular catheters,
h}tmg)(ﬁg%?iéggg}r%% g%%%%g&uf%ét Og%@ 0\?§IV8§ %P%W"Stﬁ@r%edical device;
and anticoagulant treatment when blood is in contact with medical
devices outside the body such as durjpg.cardiovascular surgery using a
heartijll}mg machine or in haemodiaiysis, the therapeutic and/or
prophy aEtTRPEEARRD RerHian RN Faciots féBpirforydisiiésda, in particular
Fasgerdmeipulmonarsfiresia folewipgtisatnmentwith sadiation ot .. ion of

mp&}gg@g%&%s&%@icghock septicemia, inflammatory responses, whic
include. but are not 3TW /118554 PCT/US2005/089394 limited to,

edentaltidiediceineinicsathiosolebosiesiniame oo yrRAgHAl disaase

prapig theicfeematian.ef albelosgisiatic plad cerebral arterial disease,
pgerebral infarction, cerebral thr(?r%r?t{)%o%i' . ?sfg%?a &H?B%W PRbplisgraprterial

ArerTaldis 848 QeHdBhirarsHigm angiabladimnanttapiosingiss) stroke and
pergperflsivnidaimageoseSienosis:afir-ReMLa trans-luminal : .
srgeRlasy L TA)and. Gorpnary artgry by aggs %%?éﬁ?}ﬁ T 'fg%c%lrlﬁnpglﬁ%n atrial

of Formula I can Ao SETISSE T HATTRLIA SHos Rk dafass it wmateict by
CORBATHE et rlyraeoabillaxiofteccompnunds afuis g Bﬁ@ﬁﬁ%iﬂ@&%&is,

edin

pefacigteYilamnd G san 06 inVitro and in vivo assays describ .
tgi{z)lo icagl ssays Examge%%\%g%iﬂ |8‘\}’v8.) RURTISTARTSH SRseptions; the prevention of

OmmBos 55}1@8mi@}%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



in general, the compounds of this invention will be administered in a

the@B%U&?ﬁl 4effective amount by any of the accepted modes of

administration Tor agents that serve similar utilities. The actual &FOURLWE/019394
. the compound of this invention, i.e., the active ingredient, will depend
;iﬁﬂ%ﬁﬁg@gv&% E%h ﬁth@k;mik%@f ibeﬁiﬁﬁg?ﬂr@img@ﬁ,te%d the
fotheage anderelalive; &af thesubjest. the. potency of the compoun
nused, the route and form of aqlministra%%;rlfl agﬁ%%ﬁ gfé%g’ pgfarction, cerebral

‘Therdbedticaliy Mective difforiig!srieonisounes okRomulmbmagiangag unstabic
anfriom), @pprbxinaiely:0:01-660630 RRE-Kilooram: bady.weight of the recipient
sopoq{agp%{ reger%bsl% &bgut 0.1-20 mg/kg/day, even Erlhore p’rnéiilearna%?\“})% t&?{; [A) and

0.25'mg eggldyaﬁ)/ 101V ﬁﬁ"xg/day. bus, for administration to a 70 kg person,

the dosagenrangdswotitmurst prefitrablysedalont #dngidn: L ghePes98Ymatoid
artitigeneral, compounds of this invention will be administered as

pharmaceutical compositions by any one of the following routes: oral,

systemic (e.g., transdermal, intranasal or by suppository), or parenteral

(e.g., intramuscular, intravenous or sghgltaneous) administration. The

prefelrreegbwgg{hof administration is oral or parenteral using a convenient
~ daily dosage’ B ERPRMRE Q4 ilsdnyaniite doaabitiife oo thie detreecaf be tested
in gffictishinOfab composgitiofis¢antiakeidhr.for oftabiets, Ails. gansules,

semisolids, powders, sustained release formulations, solutions,

suspensions, elixirs, aerosols, or any other appropriate compositions. 32

WO 2005/118554 PC*FUSPOas/@1:9@Rhatnaecehoiat Cffgammuaton

dep?nds on various factors such as the mode of drug administration (e.g.,

for oraf SIS SHBROTEHH Of this iy tiee foihbohdabletsrpilis ateapsuesally
ef'fa¢'t_1\p ed)j?m? b ﬂlh @&@dlftbiﬁb)ﬁ@féhgdﬂm:ﬁlsﬁgﬁﬁ%P '#gﬁg%lsgfve similar
uiRBRREaUGAL formuiations have heen developed especially for ditigo

that show poor bicavailabiiity A& BEE}HS tREBHPRIple: tharicastatitity, will
depegy B%Orhe\dé%@séfﬁ ycintyeaging mm@cefglaeaxisgasawﬁ%m, B?Jgglleeand
relSiZe HEQEEXAmPIg 288 describes a pharmaceutica
ad farmulation %ving%g%%?gt%é%gzeb%n IS f?)‘ﬁ?%t PH6EHE P of

WRIEHA TR R RataNsis supported on a crosslinked matrix of

macfoengleatideBy iSciRatadeunds M@&%%@ﬁe&&ﬁ&qr&gu%ﬁog gf a
apﬂ}g%m%%l?tm%orrnmulgti?p in W%ich the drug substance is p verized 18

nanoparticles (avergger partcie Y st PintSegiBigerse der ofederably about
0. §s%ﬁﬁ&é@#@dsf@ﬁam@bthmﬁﬁmaeﬁ;tmaﬂmgq(lgmlgi igﬁmg%gjygﬁy' Thus, for
adrRIAIAAGE %IngngByJ ?&}9'&@&;&%{3 ll"iti)flltger\?vgn (ri %29{ prle%erg)blgralyeaell&tﬂtl'/yr‘ng toldg
per day.

In general, compounds of this invention will be administered as pharmaceutical
compositions by any one of the following routes: oral, systemic (e.g., transdermal, intranasal or
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 adjusted 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



The compositions are comprised of in general, a compound of Formula |
in C%’QQ! iqg with at least one pharmaceutically acceptable excipient.
118554 . L e :
Acceptable excipients are non-toxic, aid administration, and do RO/US2005/019394
adversely affect the therapeutic benefit of the compound of Formula 1.
Such BXCTBRIFHt thA3HEIaRP Sishendeond st Botittnrdh 406 A8e10H AR,

adenosoLEempESitighryg @&&%&ﬁﬁ@}gi%m%&%sg%qgl%aiggngéigﬂggéﬁ%g%r capsules

. SKi in the art. Solid pharmaceutical excipients inc

;‘?ﬁg,@%ﬁ%ﬁ%‘%}‘& é%?gﬁﬁ?ﬂgé.oﬁéh@rﬁg ftitianee, Rountbhalkrsilicaugel]

"%@h@@iﬂ@rhagté&mtﬁxsﬂotbaﬁbs@eaﬁagcf(glw@{hgpmﬁggqg sodium.

th@fﬂﬁﬂﬂﬁie@ﬂ&do%@%iﬁﬁlﬁﬁnc‘gl}fgg like, Li%Lgd and semisolid ex%fgige% %m%a?y? sed upon
be selected from glycerol, propylene giyesy Wekeasiaathnsrdens eerdcus, decreasing

iﬁé‘frg%% Sgﬁ%cﬁ Z\@éfﬁ@ﬁé;ﬁdﬂ @eﬁfm@n f‘%ﬁﬁlﬁfi vegelahle ARRGHED Gifuation
®ifg ot qilisayhean Qils mingy esame o0il, efc. Preferred liqui

Oncgrcrrigr , particularly for in&?ecrtable solg"[lok@.issn,r?nlc l‘]”&zéc\?vgliéﬁmévaﬂiﬁéfe“a 15 supported
aqueous GEkIPAEES dnaasiyaicisipraskedigashsimagihi ustdsthe production of

a phigperseud b fpouiadoef ithishioy enign nagisel fo ert gases .
n, garbon dioiiég! ‘gt%e ther SoRABfdes (average

Sulable for 1hi 0se are nitro (
P pharr%l’gégﬁélgg‘%%%ﬁ ARa°th e fOAGTAheRidiar andeBeribisgedned in a liquid
Mg @iNes:Pharmmrecatitid4b Soitnivashediiehhy WA R ANMRGK 111 ability.

Publishing 0R8RY 810 & ..The amount of the compound in a
Wift%rzrirg#lation can varya\t/vij[hirlln T)hgeful ?r%}n e %r?z’p SYBP B4 Rb Eersrated il aerabination
art.

WE%?&PB%WHHF&HMWW@M@MMa weighbifleBeIibMs %) non-toxic, aid

adbaistritom anbDes Qo) 44909 wide A Aaeampqund.of Formula | based on
%2,00571_18554 Pg%}'\é‘/ge@? BOE 167 638ROWAgT Formula 1.

sue.tatal formulation, 33 WO . :
uthee%% ance be %’6 %’ﬁescg{?%b‘%%l%lfﬁ%@% SFriadeutisalxoipients! composition,
eapete rabipiatidheo mponmal js préssatabr QBbof AR YL 1-80 Wt %.

Repreg fivg.pharmesgytical formulations containing a compound of
{:Qrmulaﬁ!pg?e described be%l\gvra}%ﬁ' 6 8%%3&55}1&§18-’f‘%6rﬁa}[ﬂagll&@ﬁebéwtose, sucrose,

ge g&ﬁ,im@tte;&&a_ﬂ&}?fé _Qé;;lﬁa éambtmg;;mmwemé@moﬁe@ga@%B*é@di
m@oKIeaRDHOAHON SN b &N & YRR B é(n%lctﬂg?kng S tg’nls ‘Sernali ipi
mamgllgd gdggorglpciund Tf Formula 1 can be administered R combinigieysipients

with another antﬁ‘:ggaﬁ ahit’ %lgﬁ‘f(gyme\ﬁ@m@ﬁtwl@eie@MiMmiB,gmuﬂing those
of gevicicwngzairaathvegebiblinhibiteheac fagiar %3, ﬁﬁ%c@%&’{?@é&‘&igﬂi%&%ml oil
sesifenRly, tedheombingniibllar s nogarand, Melagatran(no or |

prodrugs thereof which are aiscioed i ABHIfCARB AabisRsainsinRiosater,
sal%aqueous dextrose, and glycols.

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 formuiation will contain, on a weight percent (wt %)

basis, from about 0.01-99.99 wt % of a compound of F ormula [ based on the total formulation

a2
|9}



94/29336 and WO 97/23499, the disclosures of which are incorporated

her%%or??{%%gce in their entirety. Factor Xa inhibitors that may be used
in the combination products according to the invention include tRro3$8S2005/019394

dﬁscriged in Current Opinion in Therapeutic Patents, 1993, 1173-1179
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99&%%%%%%%3%%%@%%‘6@%@%@ Q@OPIBHRE, WO 99/26932, WO
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S o o
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97/36865, WO 97/48687, WO 98/09987, WO 98/46626, WO 98/46627,
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WO 00/13671, the disclosures in which documents are hereby

inc%q&tsejﬂip 4reference. Similarly, suitable formulations for use in

administering Factor Xa inhibitors and derivatives (including prodrogs)eos/019394

thereof are described in the literature, for example as described in the

priorséﬁ‘fa(?@fcmﬂ?éi?éﬁaﬁ%g%iFa@ndniMaringlihﬁﬁf@mtaalkﬁdé}%ﬂi‘i)@@@ncluding
pré®R @K RIS, dheidistlasur %'HtWM@, ?&C&@rgg@}? ﬁrge%%is%&&g,m r alia

incorporated by reference. Otherwise, the preparation

EERRARH SR "L ABPHERRGRE IS 4R e st At Al SN REdIG OO 97/23499,
WheRigRitranierivatisesant Baas Xa N uorsgerivaj | :
whRRyDYeAtyely by, the skilleg’ erson using rougaémﬁ?gﬁﬁw%\ﬁgmg and
amounts of méq‘aggtgrlgﬁ? aCtor X& B o Peardivanvwortitisrrifethee.
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of §5PgSialy human, patjents mayet?g dej[erm:t(r%((e;dE f(g_%}t?errleerf)cleb? & Y0 f0g preparation
practiioner of otherSkilfebEPErEaHcuHAnFE RigRtRBoRE isdetive babes

medigeussderimthe pribF arbdaaLmeits @aing. ouaeROATAN (LIS TNAIVES), by

Ski(j@@lblé;{gag &rﬁg%%}lg}gggﬁgugn to Factor Xa inhibitors, that are y by the
mentioned hereinbefore, the disclosures it WHRAPEHE mERSRKa bibisgr, or

deRBBHESYEREEFby T Ete rerss L ESGAMIRIES: (9 liviid Nestisiandiie SGRRIS WAFE condition,

andorichasegefiodHAlgaabandlised jyed.excepnt where noted. All
reactions and products were anal;?zﬁ‘ég%&gngnﬁ @F}g}rln} I%Viﬁﬁ’%{ﬂyﬂ%i@ﬁtmay be

deterpyin )ty Witheskilkieraisery detector and a Phenomenex
Pro@wﬁlﬁb&ﬁom&éméﬂmu&éﬁmmkm%@ sﬂmd@iiﬁ’@%@é% él%%‘t in the

h q -Y0). Chromatographijc runs were performed a

i ei%ﬁm%%ﬁ%&%%ﬁ’?e%%ﬁ jﬁa(tfnésﬁaoc AT éféﬁ‘fféﬂwgé@%rmfmdlmy be

detpmmpes ravingl R bY Wnmeiaslertcshition washenspliosE Bedsignd include the

resp&@i@ﬂ@ﬂ%\d@&ﬁgg@p{ﬂil@mﬁﬁmg with TFA as acid buffer, typically
nQuer 5-10 minute gradients. Moisture Content oFre A AEHHR i daryptives
{inclu 6%%% i

FeagERE tEhnEY (R frgtarRNpiSkiersehaiode¢adidBed hereinbefore, the
disﬂ@uﬁﬁﬁ%ﬁ%@@&&&ﬂ%@ﬁ a&%&g@p&g@% A volurnetric Karl

Fischer t:itrator. Combustion analyses were performed by Robertson
Mieroiit Laboratories, inc., Madison, NJ. Reference A
EXAMPLES

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 5p 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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Synthesis of methyl '3-bromo-5-forravi-d-11vdro 0 H Method A 5ien | To

a 1%/ %Hg)ﬁ&gyom flask with overhead stirrer, condenser, thermocouple,

and heating mantle was added methyl 4-hydroxyphenyiacetate ¥8D2/$005/019394
Ve .82 mot) and aectonitrile 13 L). The reaction mixture was stirred until the

SONGY AP UiEsoIrEd HER frigtHhytamimel (3015 arine TaThed B28omelINaFicrolit
Laddacdi&nhydreugisaagresium chloride (346 g, 3.63 mot) was then added

in portions over a 5-minute period, resulting in an increase in the internal

temperature to -55 C. The reaction mixture was heated to reflux (internal

temperature: 68 C) for | h, resultingRisFageddonvnish solution with some

suspended whi lids. Paraformaldehyde (382 g, 12.7 mot, Aldrich
catalogue n\gf%“gﬁee? %4&1531 -%? égg S 9ed s Nezthg eaxhesputued
for 16-24 h until :}PLC-UV analysis show$’%95% consumption of methyl
4-hydroxyphenyiacetate. The reaction mixtuse was diluted with diethyl
ether (3 L), and IN aqueous HCI (3 L) was added, resulting in dissolution
of'the magnesium salts. The layers w re 8 parated and the organic phase
- was washed with IN aqueous HCIfolloy#eddy saturated aqueous sodium
chloride. The organic was dried (Na2Sgg) and concentrated to give

Mégdarmyl-4-hydroxyphenyl)acetic acid methyl ester (308 g; 87.3%) as an
amber oil. To a 2 L round bottom flask with magnetic stirrer,
mocouple, and ice water bath was added

(3-foFmylia-hydrokyphenyi)asstictasie methwkestes (3989, .59 590%%”9 d
irred and cooied

N6 i ormamide (IL). The regction mixture was stirre c
e R R (393 2.6 0 P brobimeeRcl (3
L) Thegeaqtion s dederr e sipadseyiatisuchi® 138 We120036E18RMy lamine (1015 mL,

73PE TIUSA00QL9RR4 ralgde the internal temperature between 5
and 10 C. gnce the additio% 6\/!%%:;?8%%%%%}’ ‘Eﬁé’f‘?gﬁé{fgﬁﬁ&%&w%@s then added

0 DRSNS Ve R 1 o B G st imaria anéhenownitarehkfotcampalieniye o ~55 oc.
ThtirRrk G analysise MaeHeaclinime wasah It The ion mixture was

dilyted with_isapropylacetate (3 1), and tr?gﬁg"sréfﬁﬁeg é%?iz?t% i Wasresulting in a
bro F5Y C]] 1G wxﬂi SngES srlésr?]%dt

on
extracted with wate MRdE dissefatradidehofith@86rgariicy mol,

Aldsirhssaitatetateddist slicvibatusas dissevag i hat E%%ERB@'?S{ 11991 untit

HPM and allawes 1o coadawhile stirring, The resulting off-white crystalline
- )EHr‘gduct W_a?{%iltered a% V\fggﬁ%p\%\ht %OWWM(J?%Y@SYZF@GWWS‘%W@@ reaction

ﬁq‘yﬁiéi.%ﬁm‘di%lfé?fﬁyl-@ﬁhef (3 L), and IN agueous HC} (3 L) was added, resulting in
aissolution of the magnesium saits. The layers were separated and the organic phase was washed
with 1N aqueous HC, followed by saturated agueous sodium chloride. The organic was dried

(Na;504) and concentrated to give (3-formyl-4—hydr0xypheny1)acetic acid methyl ester (308 g;
87.3%) as an amber oil, ’

Step 2

To a2 L round bottom flask with ndagnetic stirrer, thermocouple, and ice water bath was
added (3—fonnyl—4-hydroxyphenyi)acetic acid methyl ester (308 g, 1.59 mol) and N . N-
dimethylformamide (1L). The reaction mixture was stirred aﬁd cooled to — 5 to 5 °C. A solution

of N-bromosuccinimide (311 g 1.75 mol) in DMF (1.5 10 2 L) was added dropwise, at such a

(8]
=]



hydroxyphenyl)acetate (368 g, 84.7%) as off-white crystals. Method B:

Alte@r@g( od for the synthesis of methyl (3-bromo-5-formyh4-
bydroxvﬁé{r?y Racetate Ste- | A 3-neck, 3 L round-bottom flask eyilifsjseeds/019394
with an over-head stirrer, thermometer, reflux condensor, and N2 line was

TAEHEER Wit RORY SR teiceN6 awid ARhyDestee ALHHGR WhSEAhletc, the

red@6hmehand acateniiile (LQQ0.mis). Triethylamine (121.4 g, 1,20 mots,
was_ added in a single p(gcg)qut)i)c))%1 tt%g% %%HF%%&%R%@%%@&W‘“‘“ by

2. e _

}{'ﬂ;lr%gjg*ﬁg&’ b CRfoffae gdmatas: abpst 3 §, Thorecton ntxane) wasiadeediih
isqpoctiphvdies: gYen Lt R Heasianomixyr ired for 20 min. and
cdhanheated to 75 C for LIt dur@% which the f%%%%ﬁ%ﬁi%ﬁgr ?sg%'ll\?ga.%'e DMF.

Paratormalde S AEEBE R HETAr 2 roddiskrqisthe avap: B dye @000t isopropanol
(48 ced) 2100:Bqvyort e cadtiertiilperitiomyyiTaone BRI BT ARG B 8RS was
fiHoe & hathe j und tq be incomplete and hence a further
1 portion of Sﬁg%ygqrﬁac\m}f% {?éo (g lgj.%n mztf)s.y’ﬁ.lé Gl ek mameds-formyi-4-
hyﬁiﬂ’fhﬂ’rﬁ‘?wgé@eﬂ@ﬂ‘éf%&g,t%?%éa?;mﬁfmmrﬁwassconcentrated in situ (T1t
Meth6a®: appigx i AGERISY 49 FRPIREAR If5 otiginal yolume and then
h allowed to cool to room temperature. Water (5t A Aty var a

&5 5 18 thick yellow slurry formed. Upon returning to -30
Starohc. phosphoric acid (85% w/w; 230.7 g, 2.00 mots) was added

portiQn-wij d_the mixture s stirred vigorously. Most of the solids

dissc%%erée%%?%f{é)%‘é%ﬁﬁa ,,‘“‘,6}‘-5@‘6!73%6%‘3)% Atcathrad(S0GmibEwasneter,
refha;q;g;ignaosi ﬁg@@ﬁmﬁm;wgﬂh@@ﬁtmﬁ&%ﬁﬁiﬂ&%ﬂéﬁ%%ﬁ%B_’c Yol AL ester
ARRIS tigsQlvedAn e anly. The solution was -
( ransferre%%:o a se gaﬁngg%?}]r%ﬁ%aag@ﬁé%%ﬂﬁﬁ&Y@%ﬁ“Wééﬁ’aﬂa?@dmls, 1.2
“ITREHEit Ay sEliaowas HehwithmeristuienchivhterA@ QRS chioride (98%
w/phosRDEIC. BTiddib 1 Gedl) A imaleand 4 g ayer.confaininga
stiflre of. methyl 3- i h doro%h%ﬁ%%aé#g{e?gﬁn “mgiﬁﬁfe%“‘m mixture was

4-ﬁy8roxﬁﬁéﬁ@%c§?§} alpdL espé?ﬁ‘fy’éd Byrinsedhiphtive megtstam 89tWBsolved.
Parpbus/ldessie POTMBL0050EIA%SiepiA The; saluHonRARMHNNGGR. ¢ ) was added

RS 8fpethyl3-f -4-hydr nylacetate and methyl '
o0 4-hydrox pheﬁﬁg%eé%é%%g %gﬁ%gé?’j:/%é e EORESHIR G 00 AL to be incomplete

anq shesa teCHifa oBpmaimalistonitfile) was2sansteredhekIadie portion.

wissrigifial ceigatioreyessehand2 itri i), adde  reaction

10 as stirred and he tf@f to 60 g@ﬁ%%%%%%e%]}? io |L’J‘|‘ﬁ%j %a;/%’oad’@ﬁ%lﬁpé‘w Torr)
a(‘f\‘l’aﬁ%&%? i\?&%%éﬂag uBg Al Banlgvesd o a@yd i epomOGTMERNissBived (500

mljhwas added over a few minutes and a thick yellow slurry formed. Upon returning 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 (Tiy ~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.



water (175 mL) was added in a single portion to the stirring reaction and
heati(lqg was continued. Within 5 min, a white precipitate formed. After 16
h, teE4Ed#F Mixture was allowed to cool gradually to T;01: -5&@:TR00s/019394
precipitates were collected and the filter cake washed with cold 1:1
St%@tonitrile-isopropyl acetate and dried to give sodium salt of 4-hydroxy-3-
(hydreyysulfpmethy []-acetic acid methyl ester ( 208 g, 70%). Step
3 Sog ium salt of 4-h%%g§§)¥ %‘-‘ nf&rgi%eﬁg?%r%gmbﬁ%Wgéﬁéﬁﬁf‘é’@@fam and
S yﬁgif@rxe?gﬁaﬂgsswgmégmmﬁwa@foa BLALRN sccate with
~3@Mmperaiieeian ¥ ane: phespheric . ac mL) was added in a
mr;ina%lg Rottion and the m?x,ture turned clot“u%l v%ﬁ r|(fr:1a(r5nl|‘|)'1nu ésss’.e"l'%a feHenyrle (900
i ixtire wal SarAete Wi iirart rdrbenithiartd SAdutie comiinetheditacts
yWessmuhiteritvatetig yiattbmethyld3-fosmyl4 hydroeyphenyhacetate (112 .
wageﬁﬁ@/g)%@ was &%pvertgf to the title compplzjnd as es'}cﬂr)i%ggsﬁh&(so vedin
Method A, étep 2 above. REERHERE S tHidRe spaction and heating was continued,
WShndiafifina b anmidinetronobydroiaiotitetie Yol tiSrE GhPa¥bed to cool
gradtmi A OTXIULS; of 4-ginQ-3-nit: nitrile %3 , 388 mmol) in .
sed-dioxane (600 mL) %%nhg%?gﬁsé %‘f&gﬁ%ﬁg %ﬁﬂt%ﬁgkédﬁé‘é?ﬂ'n"ﬁﬁl cold 1:1
TCENTASHORIPIO B3t antiirediedivarodameslioHGfartys3h. The
(hyrésmotion foixdthne s tighthiis aalechaingiallawesio,way, up to room

Stﬁg]perature with stirring for 18 h. The flask was then carefully unsealed

and the; ion. mixture was, diluted with anhydrous diethyl ether (about
2.4 %ﬁh@?g‘l‘ﬁsﬁm‘éﬁ%’ﬁdn@ QO3B e B R eoBe afethyl ter (205.2
& %sgglm)@m&ﬁ@@é@ﬂideMQ(QéJ}iatlﬁﬁhsmkuﬁalatW@Sﬁ@@fﬂrég.vt@nc. phosphoric

120000 1ABPR4sREaLAS . and the resylting solution *
::;sgrred unfil cfy%tals ﬁ%@g{éﬁ%@%{’%ﬁ% ettgﬁznllrlr)fi ic %ﬂ‘flée QidBStBpip@pinutes. The

IR RIBT e tHRT HACtRS it dirdlammadensd todcthmplateiibe crysiallization

conprytessiandidhemausnensiom asHUNS i SR for ﬁl?g“t §%%’2 ixQHIc >;
. Isyere filtered and washed with dry diethyl'et éf,t en aflowdds
onUgﬁeQ{¥§E ol COII{ ung asd%. aﬁ%ddw‘é%oﬁléréﬁﬁ&ﬁmve'

30
to dry unaer aspirator vacuum

Reference B
Synthesis of 3,4-diaminobenzamidine monohydrochloride

o NHo
H?N { HC|
- S
NH,
NH

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 HCI 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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vacuo to give 4-amino-3-nitro-benzimidic acid ethyl ester hydrochloride
(84“@@)2@%/% pite crystals. Step 2 4-Amino-3-nitro-benzimidic acid ethyl
ester hydrochloride (84.5 g, 344 mmol) was suspended in absoluta/us2005/019394
dethanol (750 mL) and then cooled to 0 C. Ammonia was then passed
a hY - .. .
fiifoagh Hve soliitendotiameiiod oh@ bryhiae faskwas iohiy.sealsH AN g ethyl

esBHOWRMLIRAMAHN IR IO mperature over an 18 It period with stirring.
The product was crystaﬁiggtgjgv%i%ﬁg(?iuest ﬁ%dget%é? SHORKE /s GRISG Setirwarpcess and

: y
SIS R e Tl Gt e donniho Buitrolienzamidingere filtered and washed
withdnotipdrochlerdreY 16 \W P a e, r. Step.3 A suspension
vaQiAaping;3-nitrobenzamidine m%(r%gﬁ%%?é%?c%%%?fg g, B9 A6 Sarge dried in
Pearlman's catalystPa(CHRFTEis tiq ety hsmieirtroritvainiel (200es)off-white
CrY#a% shaken under hydrogen atmosphere 50 psi for 1 .5 h. The
stguspension was filtered through Celite and the filtrate was added
dropwise to anhydrous diethyl ether (400 mL) to precipitate
3,4-GrAiiSbe A EntienaEnide nolldhptiieritedascaltam e alil 5 Referenee Cwas

suspyntbe sis bo taHahsity 4o t#‘lgggy -(hetzenesulfonamido)-3-boronic
thrggg&g)cqs .B(?)H)Z s_(%(m\ngyl ? stett}éi“/?%gﬁﬁﬂ%’z&o 2-?888%@6?@3@2&.@886d
g, erﬁﬁ”lléﬁl)oﬂ‘! %MB%%@{%J@’ Zﬂ‘l‘ﬁ(\m&?, egduledeticd mantlowed to warm up to

rooghlorasutonie egidn(68 15 period 4216:8:R66 W?Hﬁ‘(ﬁ?@%dgds [Rpwise .. vl
ﬁth\’:\qu}xéttiﬂg'?&uﬂ}ﬁ%rs% 1%65Vmir}ﬂ¥e deriod The reaction mixture Was a oweéhtgle Y
warm to 10 C over % £ Ni fogen’ ¥1s{650 e g5 4-amino-3-nitrobenzamidine
mopehxdiodiontsy (1939l agas ehspiasseddayer the solution and the outlet
Steyas bubbled through a solution of aqueous sodium hydroxide to scrub
the gaseous hydrogen chloride produced in the reaction. An aliquot of the
realticH RS ghaly BBy -ArpirebowiisivisivoneihdtoRtiodida, MiS Qi P afol) and
e ot efbd e s on. e AR EAHEH I LR WEh under

i 217849, 1. I ti
hyd?@é@ﬂ%@r%@ﬁeﬁe %g pmgfor pg%m&% ?tpspe?lslircgg Evvas filtered through Celite and the filtrate

was added dropwise to anhydrous diethyl ether (400 mL) to precipitate 3,4-diaminobenzamidine
monohydrochloride as a tan solid.

Reference C

Synthesis of N- rert-butyl 4-methoxy-S-(benzenesulfonamido)—3—boronic acid
OCH;
B(OH),

SO,NH

Step 1
A solution of 2-iodoanisole (221.2 g, 966 mmol) in dichloromethane (2.3 L) was cooled
o .
to 0 °C and chlorosulfonic acid (64.5 mL, 112.6 g, 966 mmol) was added dropwise with stirring

over & 1 5-minute period. The reacti i
p caction mixture was allowed to warm to 10 °C over 3 . Nitrogen
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at room temperature for 2 h. The reaction mixture was concentrated in

vacyg,tgfemayve most of the volatile components then further
concentrated at a bath temperature of 100 C to remove POC13Rsiodgee/019394
in the reaction. The resulting oily residue was dissolved in CH2CI2 (2.8 L)

823 74 Brssbhytibhareiusiomad diith ovttents by whitesRligis 4R on of aqueous

sobicarbanateivias addegkto,maintain, 4 around 7. The layers were N
Of?%)arated and the or%an%l haseﬁj \%rg 3 %ogo eoél% FTESHENIAPE Bat)Rimife aliquot

T B%E?xi‘%rés ) e AT A s tidrch vareved thai Ataid dhesisiteif@been consumed.

repeatune terd OaCrdhedreadt| isture was. gl o, war to :

o ABRIRRL IEMperature overni htﬁﬁggr} was%he%%v%@%i%%ﬁ%%ﬂé@&?@e@d stirred
Wé eﬁ%%%?ﬁf@&ﬁ‘r%ﬁﬁﬁ& tHGRERA renedoutid remove most of

hThe organic phase was co
Pt e o e 4020 A A U0 v
was dissolved in dighlgrbme%%nzt & ﬁﬁ%ﬁeélé:uegr‘@ i ﬁﬁ’?@%ﬁ‘ﬁﬁi&%@s (2.8 L) and

W
thiE RSP B4R S e itfer Alure RO OTid Fnéisoltiarbuvas: tiRatREANTH Rainiain

the3pll Mosalutionef imethyleagnasinm Lromids o diethyl ether (308 mL, 925
bulPON Wifcelo er.0.5 h to maintain thedfﬁéegrrgg t%gr%ep\g%f: gegtf’n% C, then rers-
ask at 20-5 ¢ | Phe)r &AL AGACH YRS e Ancnaiatai stie ate@Rf5eEforniil < 10

°Cit Thereecton auittss] wtiorlofisopsopylnaoResiiR Rremise, in disthyl %p%en

tadd vtk -53,Q947 eghat about -35 C. The resulting solution was
Waggowed,t% s%igrﬁ%)%&é}%grgighﬁ%én F g@ﬁSﬁ” ikEEraS diarvarad to @ve V-
fereul algdridrnt heplemamenyHosimbomide dn dieind Bibep£g6.0 mL,

Step@1 mmol) was added. The reaction mixture was stirred for 2 hat 0 C,

then,an additional aliquot of isopropylmagnesium bromide in diethyl ether
(25. r%’lﬁgé?’ggﬂHi?é}l)g’mﬁbé’&éiBﬁ%zwwé%ammerfﬁime%amm@teammowed in

diclierasmiefibor 4t {320 it re2 0l jubiol kls ChoRAY)A10; Q%QP{@}Q Serature of -20°C
ThéQSHROVR:A IS IPSIALUrS Bqﬂeaﬁie to 27, C. The reaction mlxj[urep was '
305tirred at this temperature’ for 2, et PRI PlanBdo) v BShether
(SO sphor i ivas isd deer Grtibthersotutiomwasepld 2rTealWess WeFS . o -
20isejmarated Bt RIGANGPIRSS W asyaghsdwith 1.5 N.agueous NaOH
ofig%flfg)' ‘I/?xlAgV\x/gd bx% %% aqgueous N§OH S(i Li. %%\aglcgm ﬂ%éc?‘%%%&@ M solution

R & AddteaRA fifH8pEKE @didrd-pHO2 ari) thes reRistingibout -35 °C
Thegsia nohativivavassextoaied it 8:35 dichigromethane THE solution (2 L
wadloweskbyl LluTie giaanic piase was dried (NazSo4), or WO

2005/118554 PC: TrUS2005/01 95364 ittt aHd cortiettretturittodonb 1083
MG Brslde 258l sreationite solicwibishraas dissAVSNHEENANRLE doli aliquot of
1sopT§;ﬁuﬁ%§ﬁ&ﬂ1WQ§(gﬂﬂf@ %WIU%W%%EJ&Q.W (?n%’t%ag \ngll'lorlr}ewggl aladaer(li(.j II‘T}?: reaction
mixtire was%eated with trimethylborate (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 unti] 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:]

dichloromethane/THF solution (2 L followed by 1 L). The organic phase was dried (N2,S0,)
. o EAN 4)s



solution. was stirred at room temperature overnight. The resulting
crystalli id, was filtered and dried under high vacuum overnight to
aff(?@l I%q%és%%gsl’]&tyl 4-methoxy-5 (benzenesulfonamido)-3-boronieics2005/619394
(221 g) as a white solid, which was a dehydrate (approximately). The
fgd pdeepesniasddwitna ©: disohitan TfcdicieremethansiilidiR.a0 8t ved i
ettRxtAGt eV apratedichneas lide $9id, (23 9) was recrystallized from a 3:1 _
soSelution o‘f_water/ethanolS (500 mL. t%%/ti%l)ég ﬁvég&%gﬁvaﬁ'hi@egoéﬁﬂfd‘&&&e resulting
as %Wﬁﬁétgfﬁﬁftﬁ%‘fé}éﬁ%@ﬁfs*ym%f istigdulBiaNcrystailine solid was filtered
anmmﬂtmmﬂﬂagmcﬁﬁﬂmmlgm%@%@N- tert-butyl 4«met80 5.
(bé&%ﬂ?&@f%@%&ﬁ%}?'{?%ﬁ@fhe”yl‘?"y' acetate O 0 HBr &,\AsEM step 1
Toa B fouAE ot SRl peida LAl g @Gm@fm solid, which was a dihydrate
(awm@ls}f&h;fmgwmmﬂwme@%@%g of BRIMIARRIGRHSH: and the
extRdREISFENGEA ARoNE ) dihiosamethane (2 L), an ‘ S
N,N-diigopropylethylamﬁne 1(1%5% r%f L"}’affﬁ"é’?’ ﬁ%(g%%ﬁﬂfn AZbierIBRogsOf
WS el etioRy Hetsld ehrskioM ENecH oridecchtaineddtemi TC|
America; 106 mL; 923 mmol) in dichloromethane (500 mL) was added
dropwise via an addition funnel over 2 h. The reaction was allowed to stir
at ambient temperature for overnidiﬁfeé?f&e\pnich time 14PLC analysis
showed thabtineisesctionyyes-vamplale UM HRILE0R MIXIHE Was, diluted

with 0:5 N aqueous n'f'%loé! %h%gd th& solgti n was allowed to stir a
ambient temperaturé for 025 1 than the I’Q%%’Fglv@é’fgaééﬁﬁfrated. The
organic laver was washed with additional 0.5 N aqueous HCI, followed by
saturated aqueous sodium chloride (1 L). dhe organic layer was
concentrated under vacuum to give an oilj which later solidified upon
standing. The solid could be 43 WO 20(45/1£8554 PCIVIJS2005/019394
crystallized from ethyl acetate and he to yield methyl
[3-bromo-5-formyl-4-(2 inethox hoxy)phenyl)-acetate (237 g)
as a colorless solid. Ste 2 To a 12+ ro On“gEtﬂ%Sttom flask with a mechanical
Stesti{rrer, heating mantle, and a reflux

To a 5-L round-bottom flask was added methyl (3 -bromo-5-formyl-4-hydroxy-
phqnyl)acetate (210 g, 769 mmol, prepared in Reference A above), dichloromethane (2 L), and
N,N-diisopropylethylamine (161 mL, 119 8. 923 mmol). A solution of 2-methoxyethoxy-
methyl chloride (MEM chloride, obtained from TCI America; 106 mL; 923 mmol) in
dichloromethane (500 mL) was added 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 HCI,
followed by saturated aqueous sodium chloride (I L). The organic layer was concentrated

under vacuum to give an oil, which later solidified upon standing. The solid could be



condenser was added methyl

[3-b{;%n§)-57forSrQ‘}/I-4-(2-methoxyethoxymethoxy)-phenyl acetate (215 g,

595 mmo? ]l{l8 tert-butyl 4-methoxy-5-(b enzenesulfonamido)-3-Reromz005/619394
acid (184.5 g, 643 mmol), AN-diisopropylamine (275 m.L, 1.79 mol), and

TR Ead fomtshyb et wars istimanio diagassesl UHRGMRCBHARdDIaced

maﬁd@rﬁlsﬂm%@)ygﬁi‘g}gﬁggetggd%ﬁ%g%tg%%ié:l%lr?gsom thane complex

St§4'§6 g, 5.95 mmol en ad one portion Bt (ihe solution was
eated to 70 C for 16 h. The reaction mixture was allowed to cool to room

tempBratuipel aodill Wak HeRsICANEENiale e, MesLofthe THE |
oA SR B A

L). The residue was diluted with ethyl acetate (4
CO\%&ﬁ?})saﬁ)r 5\8/088%% Pgrrllleot%%?(f?" ré%%'%ﬁ?ﬁaﬁlﬁﬁé(ﬁ%é?‘i(gﬂﬂ)m@b%ﬂ}acetate
2 b?i&eS?é.@mpleR@@bﬁ@bﬁmemakﬁﬁqbw&sr@Q&iﬁ%&ﬁl%w@tgéﬁgﬁigt}léﬁ 1845 g
t t t t t. ’

o et e300 oGt s s

ezimﬂtﬁ%%l &éﬁgg@i;%dmg;t?g?nme%?eMs:li@d@ﬁ»@fc@ﬁaﬁ&ﬁmham
co 8licasgs an e filter cake was washe \
foi aﬁlolu%iojn of 95:59dichloromethane,?r%)g?-iggﬁ%?ﬁIE “ahd e &g At to 70°C
solution WA CoHRRFIR AR NakES focgRidociemnte teptipiture and it was then

copsenFaend-utytuléaneybiSHOTAY2 NSthoY 1Bsidue was diluted with e%a%z%ﬁetate 4
|

hoxybiphenyi-3-yl)acetate as an qil, contaminate
% %ﬁﬂ?&%ﬁ%% o R R Sl Wi SdaidoHaed by

brigg i#iOatio Rt Ecaythesisohddodnayiexyshinie fhldiyhd thROFORifing

suspeikiogrzanaselianamide Method A 44 WO _ .
Smgoogééé 554 PCMUS2005/ 1959%1 éﬁgl oS T EueLw H\J{g‘ifb?ﬁ“ff‘a%}@%}\%fssodlmn
Kdasd 22kJ0b Breahs eser gyeankenifiarrstthapeetos0ined fited the vesctiofed in

layerhedirelias oalgditaFgmipeosylfmicagie (4809} BYAROB) WA added .
e rea%Hon mixture vgmllowed to warm to room f

R ter 0 1, The “TeachioH W08 s e ising se Weenpwas ednmmrated in

temperature.

vaspatergaecHe et WasNed withndhifbacetate (200 NikkHieQkganic layer
meviagstan:harknexiiacted, yitl 3Q0 mL) and cancentrated to oil and
Whgc%mbinggp with thg o?igigéu a%f\%%%%%é‘gé‘ﬁ & AHtBBREtLyP stameh(~ 12 &)

heutriiZE G ORFP hpnSiy sieb e thew adddparbridEi806nmL) and transferred

to a 21., round bottom flask. Sodium
Reference E

Synthesis of 4-benzyloxy-N-tert-butyl-3-boronic acid-benzenesuifonamide

v

B(OH),

S0,NH

Method A
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hydroxide pellet (I 1g), ethanol (150 mL), and benzyl bromide (50 mL) were

then VQdded and the reaction mixture was heated to an oil bath

tempe(r)a%??rsélg)’fsgﬁ C and stirred for 16 h. After the reaction was camplei®s/n19394

ethanol was removed by vacuum distillation which caused the product to
Staretipitate out of solution. The product was then filtered and dried under

high wacupm ive 4- benzyloxy-3-jodo-benzenesulfonic acid (619, 70%
yield). Step 2@’6@%&%‘8&5@&%4?&%&%&50 g) and nitromethane (250 mL)
Ayl fisrregioivg-Biidos-benzevies ulfonic dvieifd9.87a): and QehlrometRane, ¢ 1dded

drH0- M tHNE: ' as stirred and phosphorous pentachloride
3?3 9) wasta%}gé%@g&g%%e%%é ivcy)%gt% Be E’Qﬁférgoé‘bﬁﬁﬂ’é’ﬁ.r%‘ﬁér Aésting. the

- eRrlORRtiEMIRISteLrRA At was @deied irtaceoys soaiLinahy denkides @O PlLace ate (200

- mof 208e)onasithen:slowhn.added and SL5ring, Was.cppinued uniil the .
. ngc)léjeo S i%aﬂ% pH. 7. The organic layer vga@%‘;%%?%@@mn%?ﬁ%éa%mmd to oil and

% aqueods SEgiPAleg SotRY Hicatscraee Y S enkpich@Onmintiiesi(plth 5 M

acmeﬁ_usﬂqéimgmma&e(g&amm aagt?t@@gfg,ggg%v;t@c?;mgr%ﬁ SOHiY &1480 dﬂm
i ted to.a 21, rQund. bott ask and tert-butylamine m
nyv%ﬂaf g% ’ e%g%ﬂig’l%hﬁfl?]ﬁ Q?ga% i nann%)[{%n lf}rzé'?\ﬁﬁgniﬁi&sﬁ%@ prare t@maided and the
remtﬁrs%mr@éwélwcﬁumak}yﬂrbxtﬂﬁﬂm?a@aéﬂgjg%,w%ﬁ&pg{ﬁfg%aﬂﬂ er the

s then slurried at in isopro ‘
rei@é%ﬂ?ﬁ@é}é&%%ﬁl%ﬁgjgp{%wgﬁ é’I@]CZli/ligk {sfst’llation whx%h c@tllsed the product to
PreSErauBpL sLisiipRaz bnesultohamide (485 r@Dasdyielet) imdWRBIORS M to give 4-

benteivdy Toiadd berpbndriamdaskivanadded,
gids enzyloxy-N-tert-butyl-3-iodo- benzenesulfor’)]amide (32 g) and

loromethane (320 mL) and the reaction mixture was stirred and
coolde t2L.20usl RFtEn MWWGWW%@%%@S%&% aid

4€ Wasq W he regction mixture was stirred for 2 han
( tk:é(:%‘%ooledﬁ:t%{)g)-(-??%Tl %}%%8 @S?Q-OIB?“ 'pii}l?1 UBRBSBPOBRE £E5S4 and phosphorous

PepiEHIRSS00S el ysouldvhemeriamboniide (B tatnof 301, i ALAGBting the

reavasradded dfopvissoT ettalydiofy 7.mL) and trimethyi borate (6
Z i)w(?re, then addedéprec’ipi atiér%\fg gagé\l/ |teh)régrmﬁ}é%ﬁz4r6a6|n e itarpnihen slowly
a ?(;e%%lé éiw%fvﬁslé?@%&fﬁﬁ#ﬂﬁﬁ&fﬁ?é‘(@e@‘@Y@hﬁﬁéﬁCﬁbﬂmﬁXﬁw €ay¥aSvas separated
and lfovwwed Wi A EO R tempEe satig, 3nd hesphayic acid (25
TH%‘&QJAIX!;i”e?OOm'— of w ae 2 was added. Trr?g%%glr%scp agfe%o\gvoj’agmmme (p% 10).

" “separated and hasied wit f%%%cﬁﬁ%‘ﬂf@%@ﬁi‘hﬁ}df@iﬁid@(ﬁ@@m@% round

bogg@sﬂ@gk sofrierobthdaprodi(@t talpreaipitie). TAR-294e0us |§¥§ﬁcﬁ!%§t¥¥@@vas

basi@EObineprecinitaied solids was then acidified with concentrated
phosphgric acid to a pH §f Z%angijutxrnag Pt 10% Ot&truh{arsips seprrated and

CORGERTBEHTa stk ThEhSHE Shoresrar g 0 Wit dho SFDama RIS filtered
to give 4-benzyi0xy~N-zerz‘~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. Isopropy!



then concentrated to give a white solid that was then slurried in 1L of

water for 30 minutes. The solid was filtered and dried-under high vacuum

to g\f{/(é A oxy-N-tert-butyl-3-boronic acid- benzenesuifonamides{@ /019304
g, 88% yield). Method B: Alternate synthesis of the title compound: Step |

magmgsieor@rlide 65 ckbattarmsfissk mﬁwaa@mw@g%ﬁ@gé}ﬂﬁ%%ga [(17 mL)
| u )

andhe ine, 250 mL pressure-equalizing d . €| ,
mgas;gaéxi sc%ﬁ%li% %#)1 2 ‘I%%rf)mesno Sﬁfo%?r%i?ﬁﬁg&w@tﬁ&ghémimwgahe internal
ICTRPrARgEE ithe 2<hstiophemblrtAlfd Aesahe 20k AQEBIVRY aBBRAMS warm io room
rerichlpremethan .gent eam of N, was established through
exﬁ;i reaction heih(?gp%@e%%‘?e%@t%%%gss%l h%ﬁ‘iﬁ%@lrs%ﬁ“iﬁ‘eé)wﬁ@é d. The
OTRt 'K BB RsarG sIeand Resifiedpyithg filhnetevas ehiangewiskielrysoo mL) causing

sordichiaiiomethane (kd&pniy., then lfonjc acid. (Aldrich: 106.96.9, _
wad 918 mg}ti 1,00 ﬁﬂ : zfr?d the reéﬁ%ﬁqg?nkk(%?g) ﬁgaksglégffé%eﬁﬁfahgpf %‘ﬂgﬁa‘ed solids
PR ld‘ﬁut\émso% ISROBF ) BRosRiroHiacitia vl tHehrad dedadiopwiisdl 696

ro e
tetipy decfotionmilichirecovehanepetindsof @ppEaXe S84 @ﬁ“ﬁﬁ%%%ﬁc%ﬁéfh was

thefPEMREHURg e addisign. Thirty minutes after. complete addition, the ice
bath was rem(o)\?ed, and t%ees%lac%nwrﬁx ﬁ?esi)ﬁé‘igﬁﬁ Aty tir for Hhmpiapies. The
solid e Paterrd anskdriodiingins heglcriomwe ssel wastienayessed/ina-60I-9a8bnic acid-
beibatlk and\yvatas (Q@OQ pRb) y\{@@)added to the reaction mixture over a few
min ﬁes The resulting mixture was stirred vigorously until it was
s Lalernate sy aideY png

L A LTI

dichjpromethane, The agueous layer containing _
4-hy%§§>€§%’-%%o-8%%%z§%§%rﬁl on #&%é%iawgget?a%?éa’%é&é%ttﬁ@, thermometer,
N2 G z&; Véamhmwr@sgwif@mm@mgfmmeﬁtﬁﬁ:ﬁ %A&Mé&:&@@élﬂela?ﬁg%% solution.
The b2 90O 39dn SO ¥ide. (pellets, 1.10.9, 2.75 mol, 3.
C((gy as added portionv%@gII %ﬂ#g%ﬁgﬁ%ﬁé%?g ﬁﬁ%gé%ﬁéstﬁﬁgs%%t%noo?m mol)
ancfh %—ﬁ%@%—@%ﬂ@%%né&%m@%m OAle rwatditibhishaistieonppl 6te reaction
healigianin: risopsopykalcobalifRambhwasadded ig, the reswlting white .

dro ensin. Lhe, dropping-funnel was charged with benzyl bromide

! ?X%%ch; T4y éfl%r.%p 4“"r%r|‘o$fyl%§‘\ly8&’j"8ﬁa“§déé% R hbe seleseseHisairecid
(Aldyehid Pefos G sprot. 5iins), andithReaeaiomi taxEUesWaSA8a189 tflon rod.
T sohi 6 ANEEARRIRAE M, A5 determined that the reaction

. Jvas not proceeding further and theré]?o?g %?(%l ional Sodfam hiaraR@ixture over a
p r@g GPE8 "B 071 (Bis )y pink ther femeg] duongitie (@Bidog, Thifmmeites after
corfpkeaqdditere dddedvaihedeasto and the reaction mixture was 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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mixture to give a homogenous solution. After 70 min, from the original

be%&l l())rcs?/]rqlif(;jse4 addition, the heating was stopped and the reaction was

allowed'ts coo?slowly in the oil-bath with stirring. At 7.5 h, the r&&diiF005/019394

mixture appeared as a suspension of fine-reflective precipitate in brown

liquithditre iedotiate irkdiate Wasazitifiedvatbodsd)wateidsufyoriasidf£athe
vipBRAN RE 39 08tween pH, Lp.and 8 (approx. 70 mL is required). The

g(eact;}(’)n ‘mixture was thélnlogé)olg% gr%%’é(‘l‘jgﬁﬁﬁ’a St %zéngﬁﬂﬁgﬁ}?e?ﬁlgt thdter

addqigioiperatnemticl if-Theivaxsphitd plecjuds! fiend gottectdit byofilieationting white
suspéastead vadueipblasomethans anduee ML NGRS IR YOPIZED o 064

il(LO-gOO mTorr) for -24 It to%?ive sodium o

Moy 18 %?16%‘?3’- RO DA AR REESA A bARTAT AieRerceryStmilinersoliat reaction
mix@ET Wag h:8a o BEN=3 A 38%CK, Srler tRurskboitem flask Was-8g1IRPEL: the

real¥il) 37.9vghead stirrfe‘ﬁ,(hreflu?t%on enser, (with gas exit to NaOH scru

, rub
soIutloﬁ)?%$éoge§%§§ure-§aﬁg iS5G SRS HY Sortrer AN dERHids. Pride. 91.8
mupisk- Wags) fagtben itkeN 2rohiiged KithSodliumad- ensy)oxst3ainmia-to the reaction
i RERZE o] 8 AHehioremethane. (1.15 L), and .
- cataIytrléc?ilédmc,)l[}ff?![‘@c%cé g%g?%%’m%%d@?& grh%xg%e i lrﬁ%]%ﬁgfﬁmr%ﬁ%ﬁl .de
addiion, thiBeating 3sisARRe A8t reatden av ayahinavet tmvncd blaibgeritandl-bath
withediteilgin amlthath setheiweandopast4bs QuahebIPse . (20mk Give

re(c)ijiil'aq r{}lqu,rl.z e ) w%%tspen added over 3-5 min, After 2.5 h, the reaction
P R R BWed oS58t 1 5 ESHOR BHHGAS s BRI GastMiRA -4 eH@hetfuric acid from

abitapiiise hithvewatetl (60 and B GugrroappeaxL 3smiquitefyrthey astion @fxture was then

ater(@aflyal-) ' ingle partion and the reaction mixture.
% stirrgeéil vi%\c))ié%s};y?gﬁse %%%[(}n%ﬁ 9Fheag;)tr%’% i %élyr/%?gv{/aﬁ%‘e Fatd@Pangite plaques

welg 8Here duth e Rsikee avitiebiehi pentetitrivored daddtonget ith S)cdihie

(lysphilitirg1dER by aiTethae-soltinp of &'@WX@%%Q%%EO}#&@%%QQR@ olnate as

chloride was used in the next step. Step 4 WO 2
a bé]r‘?ﬂ G 3% eﬂ%%é&g%ﬂ:,mo/ﬂ%d-bottom flask was equipped with
Stead over-head stirrer, thermometer, and a pressure-equalizing

droppigs e | ith tgle solution of 4-benzylox -3-iodo-'
ben%%?gs%%?c?r%’l %%ﬁngg%rgﬁg ?\%swalrr? %nggmla %%I%V%%t%ar s e ux
congensts it ggiaeitie Yot gembraiubin), 211 ag)revasredgedidrepiwigsnEFiunnel

withovehangehe T omu tineereaation iy was stisted 9-‘6%5[%?9%}9-%@&0-
be n%rer;lbg% o}/x\é?te -bath temperature. After 17 h, the reaction mixture'was
G s herthe § ol irrieraethars dalarid- cof carie dmount of

dinzgthprsrmibrfde BOM mb) of. ftmeriginal welye)e Blamieh RAISRIRIWeed under 4

erti@ded i Rrecipitate. cHﬂﬁe reaction mixture was warmed to 35-40C at ,
s atmospheric pressure t %ﬁeegsl%ﬁag ]l% tﬁeﬁ?}iggwgﬁ #0and 45°C. Oxalyl chloride
(90.1 g, 0.710 mol, 1.25 eq) was then added over 3-5 min. 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-benzenesulfony] chloride was used in the next step.

Step 4
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The solution was then allowed to cool, with gentle stirring, to room

tempgrad ithin 2 days a white precipitate had formed. The
suspenszl)o{]ﬁ\%%glsﬁ stirred vigorously while hexane (i.5 L) was sloWlyTagtteer/019394
then stirred overnight, and then cooled in an ice-bath for 1-2 h The

precipitatskwias, colletiodity flusktion anaippashad withbexane siried tﬁyr?tliometer,

andPRESMEHAMIC AV 8 5 ning- as ¢ ' R .

be benszQxy-.ila\l-tent-%ut R%H%g%%lngésn%%ad odn‘évrlﬁl?(}rée(%gt,’@h%)‘?@?é‘ﬁ}?%y*3*10d0“
CRETHERRIRY L FBisRE S otfsiark R s ascinip et wittcimdv@EThe ad St ias rerr-
butilieninerveter, prassute-equalizing drenning;funnel-and an N2 line. The .

i nkryl\{%ﬁlﬂUSheC%.Wit Yo aﬁ)'ghen cha_rg%%with%’"‘% ghang,e}.n?he resulting
4-benzy Oy K rEBEE R 3 ROL 8L B TR Bt rTaisanvitie (noer e £ 0 Af6r D, the
reaghu :iﬁmma%;‘l m@'gﬁﬂﬁhdl]ﬂh)i afgﬁlwhﬁ%ﬁ%@gﬂﬁ%&g@%gﬁg%ggggﬁg approx.

1739t streamol N ooled in .an ice-water bat <T,,, <5C). The
, gropping-}feunnsél fll\/\éérsglzhg%nélg 2%/vi\t‘i%llrcnpe?ﬂ’ﬂt Fﬁ%&rr?éigﬁﬁﬁﬁaﬁﬁﬂﬁrﬁ‘i’d@‘m%; The
redg}w}ﬁtﬂ%w &(ﬂﬁ@ﬁdlteﬁé;%;ﬂ O BhBrimptedaid @0 heMBIGR WaSre-dissolved.
TheddethAropmisg MdhesisRRISAm 3LIUCHAAe SO as (o maintain T,,.= .
oé ésalt tq the cool-ba% wasDt rl?g{:r%’stsoarr())/ﬁlo Grsgture. Within 2 days

C (addition . ‘
2 ngfo?fé’%‘ A G0 ARTRAS mbHE PESRABSIATL 1Y85 it okeonftehtiverAditiBnewas 1) was

slowbmpgleteththe tdiroppingafghn ehivas chaeedwithcdSRepyimag ”%?érj{r“ cipitate
wasbé&m%@%@ﬁ{(ﬁ%ie tific, ézd%vgit in dietlay,l ether; 250 mL, 0.533 1 o,

1.2 eq), which was added dropwise 6 The PESEBR HIde eatianenavete
bengylowy eIt Fiode bs@endtetfthenadditiss, was; complete, the reaction
Steprixture was stirred for 15-10 min. The dropping-funnel was removed and

replaced with a septa and cannula, and the reaction mixture was -

tra 'ﬂ‘é%"gv{éfrﬁuﬁ%’%\uﬁfﬁ@@R%d{asﬂﬂlﬁﬁlmd wittemofleskeontainingharmometer,
premtmm@bwpmgafaﬂ@,@@d@nwmom%%&%&%&%&f@&%@fggyﬁy then
chaﬂ@&@%h%}%ﬂ%&nﬁﬂ?d_gndﬁr nitrogen atomosphere at (T;,,, <

“Ltilizing an icaswater bath. Rfer iR GRERFER WHenasmds 4188 the. Sdifiorol) and
dichinrerasibansd @B0suE at B @hiior SGmminioandhiherdtansiar 582 4@ Astream of N; and

cooknaraiony.fnnel.ang4s img 11855 PC!T/~ S2005/019394
washeg)with an e%ﬁa@volh%% 6?2%’:1]?\%%?5?%%535%? PR iefAsEd it methyl

AR PART iy WsE: died Brdidstitarsifage- Ethyliadeftensas] 15 eq)
Whlaldd.'eel dddthielsgluiienaimd §bﬁ;@@§i@ﬁ'@@s@&f Qmséaa\éqg %@ﬁ}ﬁfi}rﬂ - n%?igcgaddiﬁon
of It Q!\{gedrc_g)o nz flloxa/-N-tern-b tyl-',-horonic acid-benz enesulfonarhide

(128g. 8002). %e vas Necessagy) %zé/%aocroiorless-homogenous mixture within ~1/3
additiope AiziAoty-BBitomoves formybphehy Yrapsitic-agidemetoyhestar igm
1sopropylmagnesium bromide (Boulder Scientific; 2.13 M in diethyl ether; 250 mL. 0.533 mol
1.2 eq), which was added dropwise to the reaction mixture at such a rate so as to maintain Ty <
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 trimethy|
borate (106.6 g, 1.03 mol, 2.30 eq) and tetrahydroﬁiran (600 mL) and maintained under nitrogen
atomosphere at (Tin < 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 funne and
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H~' Br (c) o To a 250 mL round-bottomed flask with a teflon stir bar and a
reflux condensor were added methyl _
(3-%r%oq%?%?r5ﬁyl-4-hydroxyphenyl)acetate (23.3 g, 85.3 mmol, }i&pareas/019394
as described in Reference A above), dichloromethane (100 mL), benzyl
WishSthitigh(am epah veleg o’ﬁﬂ_g:81v%mmhxb}phndd\&@dblyhiﬁﬁop,ro;3w&@%% layer was
drilloR @ s8I RLArES: SoMPIabe DS LS AGHON SHKIUIE was heated to reflyx
ton%he SOFUUO %?g))?ocr%%m%erﬁeorganlc

Hafor 14 h and then allowed to cool to room temperature. Dic
ATl IRHL A0 &Y S e daR bWk Séperaited: antewaskedionamide
(130igh &00). ncL of a 3% solution of NaOH in water. The organic layer was
concentrated to give (4- benzyloxy-3-bromo-5-formyl-phenyl) acetic acid
methyl ester (30.65 g) as oil. Example | Synthesis of
(S)-2-(2-[5-(5-carbamin-iidoyl-IH-béhZtmitazol-2-yl)-6,2'-dihydroxy-5'-
sulfamgyipi Vi By amino)suceinic acid no WO 2005/118554
P/ RO o508 O N R O UL SR B 4Pey cer
H2NO,S' Method A: Step | To a 12-1, rogind bottom flask with stir bar was
added methyl (5'-N-tent-butylsulfamoy!-5-~o~
formyl-2'-methoxy-6-methoxyethoxymethoxybiphenyl-3-yi)acetate (324.3
g), methanol (5.2 L), followed hy add of concentrated aqueous HCI
(0,29 L) dropwise to maintain the ThterHal “ta perature of the flask below
25 C. The reaction mixture was affbwed to sti=at room temperature
overnight by which time the product had pr& ated from solution. The
reaction mixture was cooled to -20 T. and filtered and the resulting solid
was then washed with an additional portion of methanol (750 mL) that
had Beér? pleviowsiydcbuiouitd f28Giithhacdfén stir bar and a reflux condensor were

added methyl (3-brom0-5—formy1u4~hydroxyphenyl)acetate (23.3 g, 85.3 mmol, prepared as
described in Reference A above), dichloromethane (100 mL), benzyl bromide (15.32 g, 10.64

mL, 89.59mmol), and N-ethyldiisopropylamine (11.6 g, 15.6 mL, 89.5 mmol). The reaction
mixture was heated to reflux for 14 h and then allowed to cool to room temperature.
Dichloromethane (100 mL) was added and the organic layer was separated and washed with 200
mL of a 3% solution of NaOH in water. The organic layer was concentrated to give (4-

benzyloxy—3-bromo-S-formyl-phenyl) acetic acid methyl ester (30.65 g) as oil.

Exampile 1
Synthesis of (8)-2-{2-[5-(5-carbamimidoyl- IH-benzimidazol-Q-yi)-G,2'-dihydroxy—5 -

sulfam@ylbiphenyl-3-yl]acety1amino}succinic acid



white solid was dried in a vacuum chamber to give methyl
[5'-M—ée{GBQH%%%lIfamoyl-5-formyl-6-

hydroxy-2'-methoxy)biphenyl-3-yllacetate (205 g). Step 2 To a i BEIL/Esamd/019394
bottom flask with a mechanical stirrer and heating mantle was added

methyl COOH
[5'-N-tert-butylsulfamoyl-5 rmyl-fi-hydroxy-2'Wéﬁqgé@g@henyl-s-yi]acet
ate (200.8 g, 461 mmgg\u%@nol (234) .\j a solution of sodium
metabisulfite (106.4 g, 553

resulting suspension was heated t4l60 CTor 2.5h. 3,4-
g, 617 mmol) was added

and a stream of air was then allowed to cipeslate through the flask. The
solution turned orange and became PFi?ﬂ?iflf)geneous after 0.25 h. After 1 h,
ction was shown to be 70% complete by HPLC analysis, but
St¢equired a reaction time of about 18 h to go to completion resulting in the
precipitat{zghof the product. The reaction mixture was cooled to room
u

temperAttire aRePfi 0 sk Yol reestrad awithetsbtBpanot-fus) anthmoy! -5

fombédzhmth@quﬂmahaﬂyb&bf@rﬁé‘{&)@ﬂﬁﬂéﬁ?i":%g}])zaicn%lfia ¢ 3R Erbapsk 52 1)

siN=tent-burylsulfamoyi-5-(5-carbanlimidoyi-1

o 1 L Aot a9 hhAtee Gooront ol nerml
erEi 8re 0 O RO 58554 O hHEAS2005AR8Whs B S48 room

e i@m&"@&éﬁﬁ@ﬁ mgmy 5'-N-tert-butylsutfamoyl-5-(5

t fﬁhamimidoyl-lff&drgﬁ%idazol%—%q%qﬁt;/h rgo%/q\ﬁ?ﬁ?&ﬂ&%iﬁ?ﬁ@l‘ﬂﬂ-smﬁ-@éﬂim

M (AD6 YA 82 9 ninotpa fdarriurbbicatiobiid FITOwak hdNe88€ A an

admmmwwas@mmt@mﬁsaﬁﬁmma@@m%%E@%;givégt% '%‘%L%%%ézrseas?du@e off.

C rated.in.vacua. Methano| (1 L) was a
Whg\‘%ggtﬁget“s’% 69%?8% WAS LN SIRREE Ay &iFemehuHE Vmetebhighuoiyins-formyi-6.-
hy@%?n?gmﬁmh@)di@hmlﬁdgﬂ@nztatat@\(aest@nsferred to a 3L 3-neck round
stepattom flask fitted with a Dean-Stark trap, a stirring shaft and a nitrogen

inlet, The flask was flushed with nitrogen then pyridine hydrochloride (412

g, 3.574 0T} ApRPeoPeERE Fash Wit averehauidecifiee AieABEOMAHGMIE WAS dded
metipa{ed NnaebicHbX oTemevMeHeald e from: the pyridine salt and
o, 29¥ERL The solutio ilvﬁt):e r@?to&?& C tg r%ggﬁth ?ﬁ‘é%%&?ﬁij'y}lacem (200.8
di hydroc;ﬂlldrl(ﬁ)g after Wi '1'5’ HpRHaAL Wé@mrm%&éedﬁm (86.€ H\¥eB mmol)
o s ) ST g

“added and the  Soltion was éﬁ%v {3 6 &?ﬁ%ﬁ%@ﬁ%ﬁé?ﬁﬂﬁ%rmf air

WasTiE telRIEh e s debrdd flanld tRacsolintinaaumes ARm Wil PRIG:.
hor(2@éntnl} afiel sopropane! (H0ehMkldhesQl %(\)/V\a?‘nstg rggd/,o% complete by HPLC

analysis, but required a reaction time of about 18 h to 80 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—iert—butylsulfamoyl-S-(5-carbamimidoyl-1H-benzimidazoi~2-yl}-6-hydroxy—2’-
methoxybiphenyl-3-yi}-acetate (264 g) as a mustard-colored solid.

Step 3
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in a vacuum chamber overnight to yield [5-(5-earbamimidoyl-1H
benzimidazol-2-y1)-6,2'- dihydroxy-5'-sulfamoyl-biphenyl-3-yi]-acetic acid
(38?%%9%%%5\%% contaminated with about 4% sulfonic acid. ARltermstese 19394
synthesis of fS-t5-carbamimidovl-1H benzimidazol ? vE1 6 ihydroxv 5
su|faﬁ?cfv¥-*éiWymébékicvammmm@(wAafgermlﬁmmfg&;mqg-in
catalyieiaus 9he(290 mbdwas teatad with 4 M, HC] in dioxane (250 mL
) ﬁ#@w%B m énﬁ LSRR o o

82]9911”'0 until precipitation of the salt wa comf) ete’ ERegss
remB\atBS BYRIOEAR 4 (oldene) (S0 mMpgtivasraddedyThelseadtiontir af room

tempstairecias! fefluxed fat andatbvith & Re A0SR 2R, After ¢l Y

redQIUENE Yas gyaporated as com%\%tgy as possiblé an)dét%lgeaﬁggé e gel-like
containing the sonid pyridmeet i ihsardeerinndardiigbatre nemtedmight. The

dragolitgrdusnealiowelttodett, STHenmaled:ysislion: Gl WAS NERISHR .S ari

trab 808 & fr3Q- inutes while connected fo a drying tube. Next, the
;j;geflgsd sggltS Wﬁrggt%fg%gr%%{;:ﬁgn%? W?ﬁoff es%tge‘g’ﬁ}?rmﬁthtﬁéwdme

QU s AR P dvIZImbeHS iaro( {29 nb) nateaxddd!- The reaction mixture was
hesnethoay B Rt famaybaipbem oilageiat 294, mmol) (obtajned, .
y ¢ o tﬂ& J@% ogeatm n%gf methyl ) ﬁx%%?’&dgie s%lt an soR/e(nt. tﬂxe solution
o a[%‘-ﬁ-?e?t-butylsui?a%e‘igﬁ- Reuding Ardronbisviderfienz it dxoleuyd)abire was
ingrgasroy- 2801Ethosybiphe ited J-Rantalah o0t SOUH RN AL HTRE Dressure of
nitVBrSEEHNG S8 KR Q RLe:s U&%t e reaction was complete by HPL
analysis. After cooling, the soli MIXtUreNWAR S WA 351 assided and the
solgidor s loses Y aissoived neravater(BAGMLTane: SHtiEAhOYRIDIGR filtered
and the seBuiiagwalid asHiliergd-andAed ua to g . :
o 325 _carbamimidoyl-1li benz,i(gnid%%l’-%%%&%@ﬁﬂ‘ﬁa@o%@?&sEll?glsr?é‘f}l-Was dried
ishenyl-33 %?éeéfﬁ?%mt‘(i@-% Ey(éo?ﬁ%ﬁmglic,imm'v,f;c-ﬁesuifoiaiazak-:myz)-a,zu
dilipdpanitigssustepod Tarhengigheticallyistisigdssolyipant i -
4%%{%&@rmpimidoyl-lH-benzimidazlol-2-y(§)-6,2'g-p ft was contaminated with about
dihydrxy-5“-su|famoyl-biphenyl-3-yl]-acetic acid (14.0 g, 27.1 mmol) in
N. N~ eHivREthASEaraaitel (225-pakhaatiGiGonar At elednNdme iV IM PeRGroxy- 5.

sulf&&@%&ﬁ:‘%}&.n g, 29.8 mmol) and HOBt (4.00g, 29.8
mm%%f.ghgl_{éeaégtion mixture was allowed to stirat 0 C for 0.5 h. A
solutioHBIHOR S ABh OB 19h e phyRgos skl JA0DMARS reate with 4 M

HGlisdseided @5 thelieaction]mixuicanithen sl %&9&9@8&%{&3 SHIEA AL vent
wadtohient m@%@éﬁ&f% ‘f olﬁé;{ehé @(\)Kl)%ﬁ(lon was concentrated in vacuo

under high’vacuum, maintaining épfvﬁﬁﬂﬁi@g?npgbﬁt{ﬁft@mws@@as
reﬂ(@iﬁgrﬁt.s . %ﬁd@ﬁ}@ﬁlﬁéan}mkﬁw.r@ﬁdﬂ@t@ihﬂ&ﬁl&ﬁ@%@@egpmﬁed as completely
as @@@ti@éalfm@tﬁé%mkbﬁ&ﬁ‘n‘&%ﬁ@@%@BJH%‘%@&%@Q&%%S 2 anc0il bath heated at
18&%@ 8 and allowed to melt. The melted pyridinesHCI was heated at 180-185 °C for 30-60

minutes while connected to a drying tube. Next, the melted salt was treated in one portion with
moderate stirring with methyl {5-(5—carbamimidoyl-1H~benzimidazol-2«yl)—6-hydroxy—2'~
methoxy-S‘-sulfamoyl~bipheny1-3-yl]acetate (25.0g,294 mmol) (obtained from the TFA
treatment of methyl [5 ’—N—tert—butylsulfamoyl—S-(S—carbamimidoyl—lH—benzimidazol—2-yl)-6»
hydroxy—2'-methoxybiphenyl-?»-yl]-acetate), The hot solution was heated with stirririg for 60-90

minutes until the reaction was complete by HPLC analysis. After cooling, the solid mixture was
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temperature for 0.5 h, after which time the product had precipitated from

soILw%n. The solid was removed by filtration and it was washed with

aeetonitnid &' solid was suspended in a saturated aqueous sSPOIOR2085/019394

.sodium bicarbonate (150 mL), stirred at room temperature for 0.5 h, and
dleﬁézemzifwrrg@%@ﬁuﬁng stﬁlieﬁwefﬁrgem: smggemq,gwsa;m&%ﬁ%yg%g dried in -
va Bty 5 ] allowed to.stir at room temperature for 0.5 h.
pilhe gi%pe%g(lon was filtgafé%?hgdwe fie 828?\7%" ?6%3291?{5})‘%3{25-[50(‘3111103’%

‘%a%hﬁﬁﬂd’é?ﬂﬂ@%‘éHzin%i’d%)z%lﬂzavif)%ﬂ%yﬂmwnﬁ acid impurities.
Stemfamoylbiphenyl-3-yl}acetyiamino}suecinate (18 g) that was 80-90%

pure-by anal titcal -LWLC. The crude dibenzyl

(.9)- -{ﬂ-‘(‘é%—‘é’& ATRTOVIRRBE hittiieRtbamimition] 2 Fibarciongasil-2-y1)-6.2'-
dlngﬂfamawmfaerwyl-a;yh]mmylmmﬁsu@cdr@aeovg%ﬁqlggg,g;yggg{/ﬁnto the
dimext slaRitho iti urification, Step 5 Crude dibenzy .
:Eg sg%[s%ﬁgﬁﬁﬁﬁ?.?%ﬁ%aiﬂﬁw %%‘t‘rﬁ‘éliq i g@f@-‘i}lﬁlﬁ’}?—e‘dﬁﬁﬁé ey B2 mmol),
~Sulertofsih P YYdOR ko) sisomate 110} HoadlSONEL B e
stifl ad (MX{eED AfACRUG AR | wigfe ( t sonication. To
mﬁcl?ivsv soléjéio?r)w Wgs added palladiur%ﬁ?;%?o%ﬁg)gﬁ?ﬁ%%@’(g%gmén DMA (25

atan/at. o0 WSEEEBIPR BRI et hassulgsatsihinenSe8 stivaie oy bient
tensightre@ 4. HTHEneaaniiom Mistsavas RISSSINIZE PRI intaing
mdWAa9eR, %@}gﬁeugagnségm /as shaken on a Pa?ﬁge%%%u‘j%c%ﬁénﬁfmwmg
The catalyst was removed by filtrafighCiAd M v ENtvad henvoidaal ivil was

suspsates! @rsaw )iz (D505(5) carsaminnidoyinibkhenwin i RAA 2y 1 52 WM e
e 48! ; it ini i
t IE}QQM M@%EI[WQQ%QWG %,?ocﬁlct h%)(}l glr'ﬁci:}%}%tﬁé é}’ﬁf& slifigmsThe solid was

e 662'}9Ltaly&{f%<y-5'-suI,amoylbipheny!- -yllace
Durifie P@ﬁfﬁﬁi\}@' Fovarsed prigsecatarindieo Hivesolid was suspended in a

sat(Be2-fAudodSelatbaimudnyi- bi-nepzimidagali2syl 82 dinydioxy-5'-
h, Mf@gﬁgﬂi%@ﬁ\e%& m\é@cetglﬁg inolsuccir%c acid5(7;1? g ,ﬁ\glrgt ol é/? erature for 0.5

Alternate SvnYhesis a1 fo HBYRFRiTHTAERIE b &t ikl dalybiauBeus HCI solution
( 531) Mr?ﬁﬂmmﬁ‘@mﬁ@mm Phe Bl LA/ hred ang
drikotionvdagiwith magnetic stic bar an itrogen reflex condensor was
o, jfdded crude (4-b§21t-y?§>§y; -bromo-g‘-lfc?)rﬁnt{/%g%é‘ﬁw%@%Yg'ﬁ&‘&%@lﬁyﬁmwé'~

egey g’%’@ﬂj%é},}é‘ie%%r)?i&?ﬁ%&ﬂr@)ﬁk@@am%ﬁ@pm@y&aay'@gcal HPLC.
Th‘(r@aegha&@’mﬂ)*iﬁiﬁf(mkbﬁﬂgrfﬂdoyl—1H-benzimidazol-fz-yl)-é,?,’-dihydroxy-S'-
sulfamoylbiphenyl—3—yl]acetylamino}succinate was taken directly onto the next step without
additional purification.
Step 5

Crude dibenzyl (53-2-{2-{5-(5~carbamimidoyl-ZH-benzimidazol-?_-yI}-6,2'»dihydroxy-5'-

sulfamoylbiphenyl-3-ylJacetylamino}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 ﬁltratioh and

the: solvenﬁ was removed in vacuo. Crude (S)—2~{2«{5*(5-carbamimidoyi-1H—benzimidazol~2—yh-



; -3- [ id-benzenesulfonamide (21.74 g, 59.7
benzyloxy-;V-tent-butyl-3-boronie acid _
' [ trogen atmosphere
mm reaction mixture was placed under a ni
P

ﬁ ok PCT/US2005/019394
and dic -

6 pis(diphenyl hosphino)ferrocenelpalladitun(ll)dicliioromethane adduct
(

’ b%}@/ar%- ?S%mgymmaéeyuﬁhﬁmmﬂ@@SWWE%W@§/ ¢ _ﬂe@ﬁg preparative
el whi ' i complete by HPLC. The solution w s,
apeenitatecio & A S st SRR AHLT (BUTH RS s
dig‘%}s%wmeg h%%%fﬁ&’*ﬁ@@&hﬁdﬁ@a@%@t@dumi;ebwﬁh B gold ag geous
MS@Q@JBL@&@MSvﬁm&gﬁb@f@Q@mﬁﬂag}l{nﬁ@g?%?gb{%%%% \.r/%\/ag‘%offléeu_r%“ N
ite (200 silica g )
5‘%25 2 \?\n %gno.gg'elf % et? igyl iert-butyl ether and ethyl acetate

—‘5’1@@0 mL). The filterate was concentrated to give

'3hj -5 =N- tvlsulfamovl-5- formyl-biphenyl-3-yi)-acetic
ol ﬁ;%?ﬁ%ﬁ&%%%‘%%ﬁ% T WHS THBRY Ay 60 mumesntepor was

ety dh?aﬁ%ipﬁm%émﬁswﬂ-maﬂm@b soungehttamfiasiowiins; 5
mrgtih barwsaradded @uwa(f &r%ﬁ%%%‘ﬁ?éy(?ﬁ‘ & 25 REm )P dErmalbeng 4-

i |-5:formyl-biphenyl-3-yl)-acetic .
be%?@ﬁ%%%?‘%&%@%éi?fé?iﬁﬁa@wafé}f@m@mb%aﬁm mﬁgvazghe reaction
i wasmi@detbtﬁaecaaﬁd@@dium()mm%be@ggi¥%ﬁ$§§f9é (_)8-32: 1 Sl
: lon mixture was allow U
e DTSt o 0 i o
Va3 ALdisbor B el ipeisaskoRRikture washe ated @ ﬁgv%igwrﬁfﬂé%gev(%%mp;ew by
HPIeactivn soistisiewas GRRIRMIA 19908 AR B SRRLeH HIARiBN ofas added
&SOQTO Iae?t te;isopropanol solution was adde Ic : ‘
to Vvsgte}/e%%e r%cl_ﬁT eéPé‘é{f?ﬁB PRfevvhed seper atatl ,?ﬁﬁeﬁi&daﬂ'if@d@%@ﬁﬁ%ydromde
solefipmt(60emiadiline stifiaie land wansratates, Wg‘&g’sﬁ%@g 4390 2) and silica el

: _5'-N-Pert- f-amoyl 53 WO
( 10?&%;’ g%%%%{g%% V\,Naslflgétwbl%ﬁ%%% n?ixtu%/e of methy| sert-butyl ether and ethyl acetate

(408 - lipRlsyiar aobermtimida iyt 26y1)-bipbanyls)- 3081 AGidh famoyl-5-
f gﬁﬁsﬁzwﬁmq@m%@& B O e ave
Orl:T[n}e‘thod&lo Stets.2 To a 500 mL round BB PR aF Bsrasieratly onto the
nex%esﬁe x“cllon(%}’éﬁéaﬂ”\%@ By rnde | |

Steped 2'-bisbenzy|oxy-5'-N-teri-butyisulfamoyl-5-fonnyll-b|phenyl-3'-y'l)-acet|c

aci’dr thy este 33.23 mmol) and 3,4-diam|nobe_nzam|d|ne (7.44
34HE]3§8 m mx%% , @é é%gwé‘éﬁﬁg] 86T shenddhemicdls) foisoureglibyy-5-N-

fe’f%&'@(ﬁéﬂfemay@:ﬁwmrbimdsppﬁqpawﬁmdﬁr&%@Q,Omg%,a@%g %Z%‘Igéf’??m%’
metﬁ@ﬁﬂﬁl mm@mﬁng?@(%%)s%erpe% Il nlr}n\{\)({muger \(gas wargﬁed to 60 °C and sodium

was
met%létuq%%e (1.58 g, 8.31 mmol) was added, and the reaction mixture was allowed to stir at 60

°C for 2.5 h. 3,4-Diaminobenzamidine hydrochloride (1.80 g, 9.64 mmol) was added in one
portion and the reaction mixture was heated at 60 °C overnight. The reaction mixture was cooled
10 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~1‘ert«butylsuifamoyl-
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heated to reflux with an oil bath and the top of the reflux condensor was
left %QGFB/EI?%%"' The solution was heated to reflux overnight, at which
time it was complete by i-IPLC. To this solution was added Darced®@92005/019394
5_&/9_%'tpe solu(tiion was filtered hot through celite (100 g). The celite was
aSﬁgm %ﬂr}dﬂ?ﬁé‘mmq‘ﬁkﬁﬂmmmmﬁmmmmy} ester
hysroretdtediovists etyloacetate k30 Wi),aRd brine (70 mL). The orgahic
AlaYgLwa ¢ rg)%etgté?te to give [6.2'- bisbenzyloxy-5'-,,-tert-butylsulfam
“?)7-5-(Fc_r%amrmo%yg- a - | H-benzimidazolyl-2-yl)biphenyl-3- yl]-acetic acid
methyP&stéP midroahidrderasian amospRgws,sall ;carried ont
(GCQEH?@&%QMI;U}W& an @jdﬁional pé.lrificatiglr?.%%?g%\g@gagr%rrw Sr%???‘?g crude
ed%, $fbu§8‘é’ﬁ£‘yf5§%§ﬂ‘3"lﬁm‘éﬁ%@tw§cﬂmﬁmid methyl ester

(2§°tt m flask was added _ .
Y5 Carbarhiang R ibdininahidaanidia:y)-biphenws3niiacelic W'ecgl)z (100 mg
acl ’

Streethykastars) hxdroshian 0 651 mmol).and glacial acetic

sof@e3 mb); %‘ZSN HCI (ag) i(%ﬁ.is(ﬁr}r?gl ngv%g'gé%‘é‘%n‘gffﬁ%%%%nwmewmg and a

A heated to &tf“&ﬁéiﬂ&ﬁfﬁﬂﬁ% fectigtmaixinrearas3added ORGP xure was
efitd tarrdftive wihutionivvas eaneRNERIGAIE éfﬂl}t&; ;E(g}{ﬁ%gog%& M8 3 pen to the air. The

soRfESIRAEHe11E Rregipitate was removed by fil
5-,(5-carbz§mimi o;ﬂ?’i%’gﬁ%ﬁ?ﬁﬁiﬁlme 1t was complete by HPLC. To this

solI ,‘?JHWW;W@%@Q@WW@mfewﬁ%wﬁ@@%&%gmﬁgéew@%? 8 The
ceentanessMaatesan a ano0 which wwas then be convertet
L R s LG s omonmcr s with ety

ac%?attehz}?ige mpound as describe ove.
b'g@o allr ileji flchsRlWasTBﬁGm@mﬂeeﬁﬁz@sbi@heﬁ&}i{@d%fg}% 8.
1vengidoieidiayibH{Sreaiaaminniday, dienzimidazolyl-2-yh-biphenyl-3-yl]-a
yIIGRIG ALk 3%1 lleqs;g%tyg d ?Chlorélfiuéla(ZZ.O g%%%gy rr?ﬁ]0|%§%f(élpﬁb?a¥¥)l’lphenyl'3'
acetic acidr%4 g MLy, o%ﬁé LB RAROERIGEE SPENHICH{R o) rHAA0MG) the next
Ste g theatremcestitionstureifiasiatlowed to heat to 55 C and the reaction
Steyds > 95% complete by HPLC after 14 h. To this solution was added

Darc[o %2\%%) The cn WO 2005/118554 d CT/4782005/019394 solution
was alIdweltd Wbkt %Flawaﬁdtd'Fiiidr{@l,iﬁdusmdyubgysg)imigg},\omylsulfamoyl_

>-(fitterbehthnodigh 1eRlitateniemone ihg ahareqal.-The solution was
hy&BBREATAIE wded'brgfuced ?gsgir)e tg ag%%llli?a r};ﬁ%ﬁ%‘%ﬁdﬁa&% SR IN
HCI (600 ml% arkd acetonimat ?%ék?ﬁ‘@.a%@rﬁﬁééﬁﬁgrthb daliN rifgsalyed.s mr
Sayed.s mL)

wagirfied mrdithimeaDimeni@uw) washasded Shecsoiution Yaspligwed to stir at
addéa © $erc} t‘i@@&ﬂ)‘ﬂ@&tﬁg%ﬂ@gwsmﬁ%h eelite. The solUtion was e was
Thllowed to cool to room temperature ’%10 R pitade Waactieregito a precipate.
oIV [B-e5-caitbaiHicldy-WH-bemimbitazis-&-vroimidoy -1 H-benzimidazol-2-y)-

,2'-dihydroxy-5 -sulfamoyl-bipheny!l-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-
butylsulfamoyI—S—(5-carbamimidoyl~1H-benzimidazolyl-z-yl)-biphenyl—3-y1]—acetic acid methy}
ester hydrochloride (22.0 g, 28.65 mmol) and glacial acetic acid (400 mL). To this solution was
added 12 N HCI (aq) (400mL) and the reaction mixture was allowed to heat t0 55 °C and the
reaction was > 95% complete by HPLC after 14 b To this solution was added Darco (2 g). The

W
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dihydroxy-.5'-sulfamoyl-biphenyl-3-yl]-acetic acid (9.85g, 66%). Example 2
Synthesis
of(S?Y?-:{“ﬁqﬂ'}-’(fosiséarbamimidoyl-llt-benzimidazol-2-yl)-6,2'-dihydropqg-,ﬂj:{'ys2005,019394
sulfamoylhiphenyl-3-ylJacetylamino)succinic acid zwitterion Purified
sytomitvsci eyl 2 46 (6-tartbavimidaskitApepzinidaz L—&afg-@%g) filtered through
g

celiavdrxysos gt zI1 iphenyl-3-yllacetylamino}suceinic aci
owder W%?se s%élsf)}g}? ez plfr}’ig%hf% rlo‘f'% kA HGe el apd)radis edameredredo a solid

W 'G*CWWEH(IS@ With) viald Gl 684 . phaisd mpﬁmﬁ@@@ﬂ%&ﬁ%é&@iﬂhg the solid
; . ly dissolved (pH of the th
A R S e e Ao i =int 70 °C for

Ihsa%l]ﬁt% n was kept around -- 2.0). This solution‘was

stirred SEWNCTEE Rob tresteipes i rd ke solntivafier atiding seeshCryS6alS: temperature
ang WpstpttimpimatenialiGR2obwae filieregd @l iem,[emparature, was washed
diNthovater yndil washings vygrelffeut,r,al (pH 7). I%e?w%ibt% é’ﬁ‘é%%‘?ﬁs"é[ﬁ{ 60,2

-chloridé content analySie revealat ihadn &8 dissg éhloride counter ion,

indicating that the material is zwitter-ionic. 'H NMR (DMSC-d6): 9.21 (2 H,

brs), 8.87 (2 H, brs), 8.21 (1 H, d,"f% 7.815 ),8.0(2 I-,d,J=7.2 Hz),

SRARE

7.79nthkbich 13 28 2HZ) = | "’{%‘f d), 7.6 (J=8.6, 1,5 Hz, old, |
H), 7.5(1Hﬂ,dd@S.g{ar?d_z{.ssﬁzz%g#lzd d, i?@’#i’)‘} 02y &5 ditpdeyy -5 -
3.5(2 H. s), 2. BHeH iRy hig Hace piammaystotdjcia; d svidida).
Biological Examples EXAMPLE I In Vitro Factor Vila Inhibitor Assay

Mixtures of human Factor Vila (typically supplied at 7 nM) and test

comB@ﬁﬁdd(bmmwtwy{qa:oﬁeammnﬁn@yi%@%&m&ﬁy%n D62
4): CaClZ 5 mM 56 WO 5605715824

. isingi ] 7 ) 1N

él}(ggﬂ% 52%%15/01 3%)9;[’} g%%éﬁ%ﬁ?%%ﬁ%o, PEUB s tigspevdetprs suspended

u;ﬁ gemy &gmémfgpwgmm? ‘E‘(:go’mm;(iamﬂﬂ{) was added to this

s en ¢ minutes at room

mdgoReature. N xta, ,rgact%giﬁv%/%%g%r?t?:gee%mﬁ%de“éaa&R%ﬁlﬁ?g’ﬁﬁ%‘fé‘i (pH of
[%8 § pwggfv@f_%wgﬁgéﬁ%@u% 1 (fasnfilCenterdehor Marvviikd slowly

at OPYSTIrakiyeifolysis aﬁﬂaamﬁgmg@ﬂi%@%lm%%@% 2 g) was

fuReriaRhaRmAlGaY 40,0010 r@'ﬁg@gﬂ%ﬁ%@m%mm@

Bl measurements calcu a_te
TREBFA AR AR oKk antent Padipsame WA wiessSath Y SRISTRIR M er ion

indappakethinfibilianconstanls. (@aparent K;'s).

i r

HNMR (DMSO-de): 9.21 (2 H, brs), 8.87 (2 1, brs), 821 (1 H, d, /=7 8 Hz), 8.0 (2
H.4,7=72H2),7.79 (1 H, d,/=78 Hz), .73 (J= 1.5 Hz, 1 H, d), 7.6 (J = 8.6, 1.5 Hz, dd, 1
A, 7.5(1 0, dd,J =8.5and 2.5 Hz), 7.2 (1H,d, /=23 Hz), 43 (1 H,J =23, 53 He dd)
3-5(2H,5),2.6 (1 H, dd, /=16 and 7.3 Hz), 2.4 (1 H, dd, J = 5.3 Hz),

Biological Exampies
EXAMPLE 1
In Vitro Factor VIIa Inhibitor Assay
‘Mixtures of human Factor Viia (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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Compounds of the invention tested by the above-described assay
exhi@i&eﬂ(}g}mgygn of Factor Vlla. EXAMPLE 2 In Vitro Factor Xa Inhibitor
Assay Mixtures of human Factor Xa (typically supplied at 3 nM) @oarnos2005/019394

_ Faematologi%‘ Technologies. Essex Junction, VT, USA) and test

* COREPoing {9y Pere dneanin dtorshimagoage H&ﬁiiﬂéﬂrﬁ%%l?,r@@g\@égﬁg,f A Ls

m50 maiplekTy ARG, 169 CAGAZ.S My Tween-20, 0.05%;
M: and dimeth |su|foxide%%%q)gv%rﬁef?é‘%%&éﬂ%%@Mﬁ@@mrmm Next,

r:te mperatr & RS R o1 ere frithatst it thislad ditigscafsLbsUiaie Arg-pNA
( {%@mmﬁﬁ%ﬂﬂam;maug&ﬁﬁqu itfrem Centerchem, Norwalk,
spkEubbrohhYSEASis ffthe c@gﬁnogen%bstratg (f;%v{c\%n?gﬁglv((/é%smte was followed
. Spectrophotometrically at (405 W18 Re itithaelonipmentiahibitioticulated
T . ) .
e AT o o O R YR IO T, W

tested by the above-described assay %S%g’it?gaﬁﬂﬁmiffo’ﬁ)of Factor Xa.

EXAMBL S phifin desrirtit nabby Ratbavithipremplante okiiHan Y8 Rion of
Facmth@térs, which were filled with heparin/saline/PVP lock prior 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 compaimanEsretained and stored at -70 C

for later analysis. 56 WO] /118554 PCTATS2005/019394 Blood
peigas %e%af%m% indffelling catheters at

samé)%lieés (0.25 ml- each) were colfec

speci it e S liaz@hXﬁﬁé/maaﬂemﬁmetmm@féﬂ/&}mmxggpﬁg@cal
Tesalislogimnmdiataii-atiar eac llegtion and filled with heparinized saline
o o O NP e et n asay

meﬁﬁgﬁ ach 8,.24 and 49 It collection. In t
. Dgr loog san Bfé%\%?& SIBRALAR A HrsHo- o ot ST L SOFKFRNE 0,059
mdbiaradhetipprdfiate. i) RGOt SHRRIER ey B RRe S O |
NeMicEtaine ), li hil eparin), shaken gently an store& ORRspperature.
ice. Th yfaﬁgp%gggv%é%g ‘é’& ng]tf% g‘z{it\‘%ﬁ i%‘r‘hﬁ?ﬁ%@i@@zﬁ‘é@fﬁ%m@-cmﬁiy-

Aro.

T ﬁ‘eﬁ%‘f@ﬂ%ﬁ‘ﬁﬁﬁf@é&%@h&%m@s D:dronts) m&%@m&%%ﬁ%sﬁate was
follmaméfgfé&ﬁbﬁh&o%@ﬂﬁcaﬂy at (405 nm) for five minutes. Apparent inhibition constants
(apparent Ki’s) were calculated from the énzyme progress curves using standard mathematical

models.

Compounds of the invention tested by the above-described assay exhibited inhibition of
Factor Xa.

EXAMPLE 3
Pharmacokinetic Assay
Rats with pre-impl‘anted Jugular vein catheters, which were filled with
heparin/saline/PVP lock prior 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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[ lene vials (Sun. - 500210) and stored _below -70 C for
El?;?on SOIgiFs)rgpyLC/MS-MS(. EXAMPLE 4 In vitrp Clotting Assay_s......
aPTﬁaﬁ}AXgﬁl%c?agulation assays, activated partial thromboplast-Hi2005/019304
(aPTT) and prothrombin time (PT) were carried out _based on f]heB Lter
procetlord sessrberlintiovgie, \Qex&t@m&t@t@@%&%@'ﬁ(&%g}’ﬁ g@‘rg)e?ers at’specified
tiBes GURIEBOA: thé‘@&’th'eiﬁep”\'%%”’ oSS, P gﬁ%&l?ﬁ Susingisichmdior each
cGraw-Hill, New York. Briefiy, t WU pe eelingin dr)nﬁtt
°hlsftion @Hﬁﬂé@m&é&waﬁdm@eﬁmﬂmmﬂ%ﬂ] ?; QZ'aﬁZiir?g ﬁjﬁ?o@%g(%ﬂ ! i%g event
el ' ' nufactyrer's uctic .
thﬁE oraté%p%%ﬁgﬁ?%%ﬁ%ﬁ%ﬁ?ﬁ%% o&kﬁfl‘??e‘ﬁ"éﬁlﬁﬁéﬁ%ﬁ?é: isofturane
ARG HIREAY HiYhediately prior to collecting clotting times for

mipibibiteesplatheia s handiETdouplng concentrations were
Zg?jg;gﬂg/n?ﬂting inhiqihor (ljose respolnge curves tgse?]c}ﬁcl) ITi 8’%&1&13 .en
geof the Hill requ?'alntiv(;’n. lls?iarmeag@érfm‘é%lwefﬁﬁfﬁ’é@ﬁ?@ﬁdlifﬁah@pmsuﬁaaﬁ@ﬂmp@ ina

re@?@?@ﬁﬁé@éﬁi&mﬁé-pﬁlasmaemnpikeamqrmu_baﬂ@_ﬁﬁeg@g@&l%l@ ﬁ:%‘%% RS s r
e G O A S ety sischy

' \ti tely and pressed into single Eoredt BIB é,“ingﬂe &I LERRT: ysgffe
L%&%g 57 WO 20 05/1 9 85 54 PCfI'/U82005/019394 compound o

this in’vention 400 cornstarch 50 croscarr_nellose sodlum 2_5 Iact-c_)se 12(3e

magnesium stearate 5 Capsule Formulation The fqllowmg mgredlent;‘, a

mixed intimately and loaded into a hﬁ'wﬁ@efi‘atm capsule. Quantity

per In vitro Clotting Assays. ... aPTT and PT

Coagulation assays, activated partial thromboplastin time (aPTT) and prothrombin time
(PT) were carried out based on the procedure described in Hougie, C. Hematology (Williams, W.
J., Beutler, B., Erslev, A. ], and Lichtman, M. A., Eds.), pp. 1766-1770 (1990, McGraw-Hill,
New York.

Briefly, the assays were performed using normal human citrated plasma and were
performed at 37 °Cona coagulometer (Electra 800) in accordance with the manufacturer’s
mstructions (Medical Laboratory Automation- Pleasantville, New York). The instrument 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 following 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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ingredient capsule, mg compound of this invention 200 lactose,
sprayersigd 143s magnesium stearate 2 Suspension Formulation The

following ingredients are mixed to form a suspension for oral

administration. Ingredient Amount compound of this invention 1.0 g
fumaric acid 0.5%§mepeiufmotiasidesnOay methyl4sdiraben 0.15 g propyl
paraben 0.05 g &rantiedled sugar 25.5 g sorbitol (0% solution) 12.85 g
Veegum K (Van@gersitroellpicgliflmvoring 0.035 mE colorings 0.5 mg
distilled water q.!814962100 mL injectable Formulatiih The following
ingredients are Miikeepiifpriisantinjectable formulafion. ingredient
Amount compound of this invention 1.2 g sodium acetate buffer solution,

0.4 MI 2.0 ml. HCI (I N) orNaOl—[dA}mlg.?b
sterile) g.s.to 20 rnL 59 WO 2005/118554 1

%l’%}able pH water (distilled,
§

£%005/019394 Al of the

abovElihdplawing | esiedpiniaes ke Comibinedyand heatetitosGORERIGhell gelatin
CaWﬁ‘Fﬁstirring. A sufficient quantity of water at 60 C is then added with

vigorous stirring to emulsify the ingredients, and water then added g.s. to

100 g. Suppository Formulation A suppositéepaftiotakeweight 2.5 g is

prepared by mixiﬁgrﬁﬁiéﬁﬁbm ound of the inventigin, mg

compound of this invention
lactose, spray-dried
magnesium stearate

200
148

2

Suspension Formulation

The following ingredients are mixed to form a suspension for oral administration,

Ingredient

compound of this invention
fumaric acid

sodium chloride

methyl paraben

propy! paraben

granulated sugar

sorbitol (70% solution)
Veegum K (Vanderbilt Co.)
flavoring

colorings

distilled water

Amount

1.0g
05¢
20¢g
0.15¢
0.05¢

255¢
12.85¢g

1.0¢g

0.035 mL

0.5 mg

5,10 100 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)

Amount

l2¢g
0.4M2.0mL

g.s. to suitable pH
g.s.to 20 mL

PCT/US2005/019394



-with Witepsol(r) H-I5 (triglycerides of saturated vegetable fatty acid,;
Riches-Nelson, Inc., New York), and has the following composition: -
com"ﬁé’&ﬁ&sé}ﬁﬁ%‘ invention 500 mg. Witepsol(r) H-IS balance Parentetabes/o19394
Formulation Compound (Ib) 40 mg/mL Hydroxypropyl-p-cyclodextrin 200

mg/MEl ABifhepeaniterddRids seetiernyer axides i Tndi ThE FRERIPING0.70 °C. with

ARVENtion pas; , ibed. in some detail by way of illustration and
’ ex§§1ple, for pﬁjﬁggg%%%éfﬁ%ﬁ} énécpu(r:ld & %?Br‘]‘&ﬁ‘fd)./‘“}’f%m‘%@ YBViBlg g0 emulsify

s BestURMISRevals" ther efdaiges anédmadifications 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 shEURPAHERBrEnBlatitatermined not with

refereheetotheyaliomeal desghiion; ib%@%%@@?@ﬁ Qx% g&}ﬁ{&'&? (()jf \g]g%vemion

- WABf (5} followin pended claims, along with the full scope
Bt 0 P B e oo BoweDIvRIE Thon, I, New
Ypikins definigfobievimve ntiopaaidaas tohows; 1 k compound of Formula I
R I~-RfZ}Fir/ - wherein. X', X', X*, and X" are
independently ﬁ%’l’é‘ﬁ% %?%Yﬁ'ﬁmlls h;é%)d@ﬁ alkyl, or halo with the
proviso that not Waresiaitifee of X', X2, YanekX are -ht-; is hydrogen,
alkyl, halo, carooxy or aminocarbonv': R~ is hydrogen. alkyl, or hale, R' is
dicarboxvalkylamino: arbonvlalkvl or
dicarboxyalkyiamtnocarbonyi-cpyﬂdéa‘l?@};FRmi@dwﬂrogen, alkyl, alkylthio,
nalo, nvaroxy, hydrexyaikd,(ekoxy, aminosulfow;ngﬂililiylaminosulfonyi,

dialkylam'inosulfopyl, or nitro;
y E%droxypropyi—B—cyciodextrin 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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ra
[

R'is hydrogen, alkyl, or halo, R' - is hydrogen, alkyl, haioalkyl eycloaikyl,
alkylthio, hale, hydroxy, hydroxyalkyl, nitro, cyano, alkoxy, alkoxyakyl,
alkoxyalkyloxy, hydroxyalkyloxy, aminoalkyloxy carboxyalkyioxy,
aminocarbonylalxyloxy, haloalkoxy, carboxy, carboxyalky'.,

aummam%w@@wmmmy aleyksayapaalkyl, alkylsulfonyl, LLOYD WISE
alkylsulfonwal Opytsulfon?/l heteroarwsulfonyl carbamimidoyi,
hydroxy- (:arf)amD imidoy, koxycarbamlmldoyl alkyisulfonyiamino,

alkysuifony,arninoalky!. alkoxvsulfonylaminc, alkoxysulfonylaminoalfryl,
heterocycioalKylalkylami oﬁé\rbonyl hvdroxyalkoxyahwammc carbonyl,
heterocvcioalkyicarbonyly neterocvcloalkvﬁ:arthoﬁyl -alkyl, neterorycloalkvl,
heterocycloalkylalkry},,@xc Ealkyl heterocycloaikyi-alxyl,
neteroaryl, heteroaralkyl uréico, IkyI >, di reido, ureidoalky'.,
alkylureidoalkyl. 25 dlalkyllheiqm tnioutel thlnure|doalkyl
-COR(where R12 s alkyl haloalkyl. Hyor%yafryl,\ alkoX¥aIkyL or
aminoakvl , -(alkviene?-COR'2 (where R" Is aIkyJ/ ha)r@arkyl hydroxyalkyl,
alkoxyalkyi, or aminoa)kyf), -CONK"R'6 (where \R" |sbyaroger or alkv' u R’
is hydrogen, alkyl, hvoro yaoxy!, alkoxvaiky any] sr*qalkyR heten a~ ;i. 0 60
|_LOyf) WISE het roar~uryl), -i | y* nil-Cr7 Jr,'~-" Wiiere hydroq all<yl or
h'vdroxynik an R’ nydr gen. skyi, hydroxyalkyl alkoxyalky, cry.. aralkyl
hsteroarvl, or n:eteroaralkvi), -NR"R"™ (where is hydrogen c~ alkyl anc R'0
IS hdeBﬂ@W alo-.v., acyi, aryl, araUryi, heteroary;, or heteroaralkyl),
(aTwéEEZ NRQ&RX;((\AlHéefﬁlcﬁé;ﬂdénhngD@en&ﬂ)'%@@ﬁ‘\ilfﬂr%?ﬁ/@ikiﬁkﬁﬂglkyl, or
IS, rogen cyl, alkoxycarbo ydroxvallwl alkoxyalkyl,
Eri;/(f Vétr% Y., Phet e?%lé%lyrgtr%ete?aaryafkyl) %O%\l% %wﬁé?e'f)gz is
nydrdyen BieeiRghanlvR P8IGs Waﬁégéhafalkwawmralkyl heteroary!, or

heierearalkyd g5eR-2iand prziggether with the nitrogen atom to which they
are attached form heterocycloamino), -(alkylene)-532NR14R2y (where

R24 & h&o‘?b@‘é‘ﬁ’%’?ﬁﬁ@% R T B E BBy aranepny -oycloalky!
hetergary noiroeterassallahohR 2hanchRPD0gethek ity thedifragaRosuliony!,

SO ey sARehed orm Deterocycloaming),

NR2ip20 (where Rte and R27 are independently hydrogen or
aiky'. Rar‘ﬁ:f’@?@?é‘ Hydfogerdialkyl, and, aralkyl, heteroaryi, or

heterearalkylirogdR2 dimndriisatiogethebaith tey a2l WG xyalky!
the are attach dform eter cloamin q l w ,
i S N RIS IORA. CRRRIR TS ot St dh e BRESAY O

ythogeindralkyl, 2intRerpohydiotper, alkiaatyhxaralkyarboxy,  carboxyalkyl,

alkoxycarbonyl,  alkoxycarbonylalkyl, cyanoalkyl, alkyisulfonyl,  alkylsulfonylalkyl,

arytsulfonyl, hetercaryisulfonyl, carbamimidoyl, hydroxy-carbamimidoy!,
alkoxycarbamimidoyl, alkyisulfonyiamino, alkyisulfonylaminocalky!, alkoxysulfonylamino,
alkoxysulfonylaminocalkyl, heterocycloalkylalkylaminocarbonyl, nydroxyalkoxyalkylamino-
carbonyl, heterocycioalkylcarbony!, heterocycloalkylcarbonyi-alkyl, heterocycioaikyl,
heterocycloalkylalkyl,  oxoheterocycioalky!,  oxoheterocycloalkyi-alkyl, heteroaryl,
heteroaralkyl, ureido, alkylureide, dialkyiureido,  ureidoalkyl,  alkviureidoalkyl,
dialkylureidoalkyl, thioureido, thioureidoalkyl, -COR™ (where R' is alkyl, nhaloalkyl,
hydroxyalkyl, alkoxyalkyl, or aminoalkyl), -(alkylene)-COR™ (where R'? is alkyl, haloalky!,
hydroxyalkyl, alkoxyalkyl, or aminoalkyl), -CONR™R'™ (where R™ is hydrogen or alkyl

and R is hydrogen, alkyl, hydroxyalkyl, alkoxyvalkyl, aryl, aralkyl, heteroaryl, or
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neteroaryl, or heteroaral"Kyl or R30 and P31 together_ with the nitrogen

atom to which they are attached form heterocycloamiro), .
-CONH-(alkylene)-N R32R33 where R32 is nydrogen or alkyl anc P33;u:§)y,:) WISE
alkyl), or aralky; and Rt3 Is hydrogen, nydroxy, (01__10)a|koxy, -C(O)R3

where R'S is alley!, aryl, haloalkyl, zc or cyanoalkyi, or -C(O)OR30 where

P38 is alkyl, hydroxyaliryl, alkoxyalkyl, alkoxycaro_onylalky!, acy!, aryl, or
hetioalkylor aatwitterion theréef; ofgcrharmaceutically ageeptable salt,

~- I'Niior
hereof., compound of Formula Ir cpos HN INH Co,H [
5 NSSSr'Xg?tr;ggF% ;)%?t%nr‘ior% thereot:'or aagﬁé‘fﬂll@éeuﬂ@alIy?é%?fébtétﬂ@@éh Lo

iR 1LY B WISErAR ominsume o e dcr NiloaidoddN by, acy

Qyt- ardit N@gissole,or & awitiedendhereqk, gn g phgepac W$tgggl%zo i hyarogen
gg&e%tagle salt w reof, %Q. A process of preparing a compoun l o . |
Formula I'w Aé/rC)e(ﬁ%%godiCarﬁo%%{ﬁ@ﬁﬁm cafisunyRiIRYYsspHisingr@)valiy!
PG a eompaimticrof feremdear, -dRNhetercaraliyl), -SONR¥R® (where R% s

hydrogen or alkyl and R% is hydrogen, alkyi, aryi, aralkyl, heteroary!, or hetercaralkyl, or
R* and R® together with the nitrogen atom to which they are attached form
heterocycloamino), -(alkylene)-SO,NR*R? (where R ig hydrogen or alkyl and R?® is
hydrogen, alkyl, aryl, aralky!, hetercaryl, or hetercaralkyl or R? and R? together with the
nitrogen atom to which they are attached form heterocycloamino), -NR®S0,NR?R2
(where R* and R?” are independently hydrogen or alkyl, and R* is hydrogen, alkyl, aryt,
aralkyl, heteroaryl, or hetercaralkyl, or R? and R® together with the nitrogen atom to
which they are attached form heterocycioamino), -(alkylene)-NR¥SO,NR¥R® (where R?
and R* are independently hydrogen or alkyl, and R is hydrogen, alkyl, aryl, aralkyl,
heteroaryl, or heteroaraliyl or R* and R* together with the nitrogen atom to which they
are attached form heterocycioamino), -CONH-(alkylene -NR¥R® where R s hydrogen
or alkyl and R* is alkyl), or aralkyl; and

R™ is hydrogen, hydroxy, (Cr.s0jalkoxy, -C(O)R® where R* is alky!, aryl, haioalkyl,
or cyanoalkyl, or -C(O)OR™ where R* is alkyl, hydroxyalkyl, alkoxyalkyl,
alkoxycarbonyialky!, acyl, aryl, or haloalky!;

or a zwitterion thereof: or a pharmaceutically acceptable salt thereof,

2. A compound of Formula b

—COyH

HIN et

NH CO,H

or & zwitterion thereof: or a pharmaceutically acceptable salt thereof.
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N R aikylcne-coop H'N N\r 1 Ry where R', R2, R73. R', RI, R", X*-X" are

as defined in claim 1, or a suitably it protected derivative thereof; Witl’l LOYD WISE

dicarboxyalkylamino where the carboxy groups are optionally protected:
(ti) optionally deprotecting any protected carboxy group(s): (iii) optionally
modifying,any of the R', R2, R'3, R', RY, anc R' groups; (iv) optionally
conVértir?a t%“B?SBS&T 8 4eeh (ii) or (iii) above, to an acid 15 addition
salt: (v) optionally converting the product from step-(i}),er (iii) above, to a
free base; (vi) optionally converting the prodiiet-from step (ii) or (iii)
above, to a zwitterions; &and @) thionallyﬁ%rot%gcfing any protected
carboxy group(s) A p‘?ﬁb&ﬁo preparing a compound of Formula Ib or Ic
comprising. reacting c competng of f Wwa;,62 t.A Y1) W1Sf?; NH
clt-,-.UCH off U HD H,NO,S with (Myor ( spartic acid respectively,
where the carboxy groups are optionally & protected; (ii) optionally
deprotecting any protected carhoxy grQu S); (iii) optionally converting the
product from step (i) or (ii) above, to iain acid addition salt; (iv) optionally
converting the product from step (i) oF(ii) above, to a free base;

or a zwitterion thereof: or a pharmaceutically acceptable salt thereof,

4, A process of preparing a compound of Formuia | where R® is

dicarboxyalkylaminocarbonylalkyi comprising:

(i) reacting a compound of formula:

alkyiene-COOH

1 2 13 X
where R\, R*, R R* R, R® X'-X* are as defined in claim 1, or a suitably

protected derivative thereof: with dicarboxyalkylamino where the carboxy groups are
optionally protected: |
(i)  optionally deprotecting any protected carboxy group(s);
(iii)  optionally modifying any of the R, R?, R'® R* RY, and R*groups:
(iv)  optionally converting the product from step (ii) or (iii) above, to an acid
addition salt;
(v}  optionally converting the product from step (ii) or (iii) above, to a free base;
(vi) optionally converting the product from step (ii) or (iii) above, to a zwitterions:

and

(vil) optionally deprotecting any protected carboxy group(s).

- ,
5, A process of preparing a compound of Formuia Ib or ic comprising:

Iy reacting a compound of formula:
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(v) optionally converting the product from step (i) or (ii) above, to a
zwitterion; (vi) optionally deprotecting any protected cgrboxy grogp(ﬂs). 6. A
pharmaceutical composition comprising a pharmaceutically 15.aceeptable
carrier and a therapeutically effective amount of a compounc_l of fqrmula I
as defined in claim 1, a cofapound of formgiazlmars defined in cla!m 2,0r
a compound of formula,lc’aﬁ—'déﬁﬂé\dﬂ/ﬁalm 3;ora phgrmaceut!cally
acceptable salt thereof. 7. T E\/ghagmadgg_g’réal composition (_)f claim 6 for
treating a disease in an animal that isHmedi;aLgQ“by Factor‘Vlla. 20 8. The
pharmaceutical composition of claim 6 for tr{éatﬁ;mg cancer in an animal. 9.
Use of a compound of formula | as definedri,hﬁe’(aim 1, a compound (_)f _
formula Ib as defined in claim 2, or a cdMifound of formula Ic as defined in

clai : a ical e salt thereof, in the manufac;ture_
of an:\n@a]?g?moggt X)Qr 5 tr%%'%{g%%%e{]g%g vir‘f}gﬁfgﬁir%gﬁﬁg{{9@5515@'e optionally
meciated by Factor Vila. 10. The use according to claim 9, wherein the

disease is cancer. 63

(i) optionally deprotecting any protected carboxy group(s)

(i) optionally converting the product from step (i) or (i) above, to an acid

addition salt;

(iv) optionally converting the product from step (i) or (ii) above, to a free

base;

(v) optionally converting the product from step (i) or (ii) above, to a

zwitterion;

{vi) optionally deprotecting any protected carboxy group(s).

6. A pharmaceutical composition comprising a pharmaceutically
acceptable carrier and a therapeutically effective amount of a compound of formula | as
defined in claim 1, a compound of formula Ib as defined in claim 2, or a compound of
formula Ic as defined in claim 3; or a pharmaceutically acceptable salt thereof.

7. The pharmaceutical composition of claim 6 for treating a disease in an

animal that is mediated by Factor Vlia.

8. The pharmaceutical composition of claim 6 for treating cancer in an
animal.

9. Use of a compound of formula | as defined in claim 1, a compound of
formula Ib as defined in claim 2, or a compound of formula Ic as defined in claim 3: or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for
treating a disease in an animal that is mediated by Factor Vlla.

10. The use according to claim 9, wherein the disease is cancer.
63



