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BACKGROUND OF THE INVENTION
[0004] Thrombus formation is essential for preventing blood loss and allowing repair of an
injured vessel, a process known as hemostasis, yet a thrombus can also be pathologic when it
occludes a blood vessel depriving tissue of oxygen. The occlusion of an artery by a
thrombus, arterial thrombosis, most often occurs at the site of a ruptured or eroded
atherosclerotic plaque (Kou, V. et al., (2006) Mr. Sinai J. Med. 73: 449-468). Specific
occlusion of the coronary arteries results in acute coronary syndrome which includes unstable

angina and myocardial infarction (MI).

[0005] A fibrin clot may be produced in blood by initiation of one of two distinct routes,
the intrinsic and extrinsic pathways, which converge onto a common pathway of coagulation
(Macfarlane, R.G. (1964) Nature 202: 498-9, Davie, E.W. et al. (1964) Science 145: 1310-
12; Joseph, K. et al. (2005) Advances Immunology 86: 159-208). Experimental data have
suggested both PK- and FXII-deficient individuals have severely impaired intrinsic pathway-
mediated clot formation despite their lack of bleeding phenotype (Ratnoff, O.D. et al. (1955)
J. Clin. Invest. 34: 602-613; Colman, R.W. (2001) In Hemostasis and Thrombosis:Basic
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[0007] Pati®htsedho have undergone acute MI show clinical evidence of being in a

hypercoagulable (clot-promoting) state. This hypercoagulability is paradoxically additionally
aggravated in those receiving fibrinolytic therapy. Increased generation of thrombin, as
measured by thrombin-antithrombin III (TAT) levels up to 2-fold higher, is observed in
patients undergoing such treatment compared to the already high levels observed in those
receiving heparin alone (Hoffmeister, H.M. et al (1998) Circulation 98: 2527-33). The
increase in thrombin has been proposed to result from plasmin-mediated activation of the
intrinsic pathway. Plasmin-mediated activation of the intrinsic pathway system is-known to
occur in blood (Ewald, G.A. et al. (1995) Circulation 91: 28-36), and it has been suggested

that this occurs as a consequence of direct activation of FXII by plasmin.
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al (1996) J Am Coll. Cardiol. 27: 766-73). [0007]
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[0011] In one aspect, the present invention provides a compound having the formula:

0

E—NH NH
Qb
Qc ’ Qe C NH,

\L(Ra)m
|

wherein Ar is a bond or an aromatic ring selected from the group consisting of benzene,
pyridine and pyrimidine; the subscript m is an integer of from 0 to 5; each R?is
independently selected from the group consisting of cycloalkyl, haloalkyl, halogen, -OH,
-OR/, -0Si(R")3, -OC(0)0-R', -OC(O)R!, -OC(O)NHR', -OC(O)N(R'),, -SH, -SR,



by patients undergoing treatnment. [0010] Therefore,
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N=C=N
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4; the stlﬁé?:pi})pq an‘fmgger of from 0 to 1; L is a linking group selected from the group

consisting of a bond, CH; and SO,; each of R® and R®is independently selected from the
group consisting of cycloalkyl, haloalkyl, halogen, -OH, -OR?, -0Si(R?);, -OC(0)O-R?, -
OC(0)R?, -OC(0)NHR?, -OC(O)N(R?),, -SH, -SR?, -S(O)R?, -S(O),R?, -SO,NH,,
-S(0),NHR?, -S(0),N(R?),, -NHS(0),R?, -NR*S(0),R?, -C(O)NH,, -C(O)NHR?,
-C(O)N(R?),, -C(O)R?, -C(O)H, -C(=S)R?, -NHC(O)R?, -NR?’C(O)R?, -NHC(O)NH,,
-NR2C(0)NH,, -NR*C(O)NHR?, -NHC(O)NHR?, -NR’C(O)N(R?),, -NHC(O)N(R?),,
-CO,H, -CO,R?, -NHCO,R?, -NR?’CO,R?, -R%, -CN, -NO,, -NH,, -NHR?, -N(R?),,
-NRZS(O)NH,, -NR?S(0),NHR?, -NH,C(=NR?*NH,, -N=C(NH;)NH,, -C(=NR*NH,, -NH-
OH, -NR*-OH, -NR%-OR?, -N=C=0, -N=C=S, -Si(R?)3;, -NH-NHR?, -NHC(O)NHNH,, NO, -
N=C=NR? and -S-CN, wherein each R? is independently alkyl; when qis 0, Z is a member



pharmaceutically acceptable salts thereof. [0012] In
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[0018] oI, 3qflus@ra?é’tﬁ@zﬁﬁiitfoncof{&gé)e%loﬁyalasmin at 100 or 200 nM to the 50%
plasma- 6.25% Actin FS incubation mixture resulted in a dose-dependent shortening of the
time to coagulation, for example, relative coagulation time decreases from 1.00 to 0.74 to

0.65.

[0019] FIG. 4 illustrates that PK-specific inhibitors can effectively inhibit the plasmin-
mediated thrombogenic effect in plasma and the presence of PK is required for plasmin to

exert its thromogenic effect in plasma.

[0020] FIG. § illustrates that monoclonal antibody (MAB) 13G11 prolongs the coagulation
time by 100% when plasma is activated using 50% Actin FS.

[0021] FIG. 6 illustrates that MAB 13G11 prolongs the coagulation time by 32% when
plasma is activated using 200 nM plasmin and 6.25% Actin FS.
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FIG 1 illustrates a conparison of coagulation tinmes
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Actin FS addition. [0017] FIG 2 illustrates the
dose- dependency of prol onged coagul ati on tines of
normal plasma with the addition of ASP-440 or ASP-465
at vari oDETodbEMDESCORIPTIOMOFITHEANMENTIONI ne  of
PK—def|C|ent plasma. [0018] FIG 3 illustrates the
L ad¥6tmidenssf exogenous plasnin at 100 or 200 nMto the
50% pl asma- 6. 25% Actin FS incubation m xture resulted
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term "al kyI , by itself or as part of another
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alkyleng ) ,@pyp &1 \nyt]rom 1 to 24 carbon atoms, with those groups having 10 or fewer

carbon atoms being preferred in the present invention. A "lower alkyl" or "lower alkylene" is

a shorter chain alkyl or alkylene group, generally having four or fewer carbon atoms.

[0025] The term "cycloalkyl" refers to hydrocarbon rings having the indicated number of
ring atoms (e.g., Cs¢cycloalkyl) and being fully saturated or having no more than one double
bond between ring vertices. One or two C atoms may optionally be replaced by a carbonyl.
"Cycloalkyl" is also meant to refer to bicyclic and polycyclic hydrocarbon rings such as, for
example, bicyclo[2.2.1]heptane, bicyclo[2.2.2]octane, etc. When a prefix is not included to
indicate the number of ring carbon atoms in a cycloalkyl, the radical or portion thereof will

have 8 or fewer ring carbon atoms.

[0026] The terms "alkoxy," "alkylamino" and "alkylthio" (or thioalkoxy) are used in their
conventional sense, and refer to those alkyl groups attached to the remainder of the molecule
via an oxygen atom, an amino group, or a sulfur atom, respectively. Additionally, for
dialkylamino groups, the alkyl portions can be the same or different and can also be
combined to form a 3-7 membered ring with the nitrogen atom to which each is attached.
Accordingly, a group represented as -NR°R” is meant to include piperidinyl, pyrrolidinyl,

morpholinyl, azetidinyl and the like.



ethyl, n-propyl, isopropyl, n-butyl, t-butyl,
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rs to onrlnshaV|n eiln
cycloalﬂwhb}scrloaikylralkbd l&ﬂiml’c&ar(cﬁhgdrox@ll&nychmaﬂokgdy)armnd l’ﬂelilcng

i B A B SIS, FRLSRIER AR B0 2,080
alkyl, c@@rohntglfilcwoaﬁyltaal@ﬁ%s%hayyl %r gang ary Gk allkw,' (cR%z”) -

| so meant to refer to blcyc ycyc

COORMWﬁéI@QﬁB Be htédeh GHns0 65,8, anll CW’ at?é( éi‘ldently hydrogen or alkyl
blcaclo [2,2. 1] hept ane, bicycl o tane, etc.

and R ig hygrggen, alkyl.cgelonlkyl aﬂf‘éaalhldahkri %an@nrlm pﬂa%?ky@yl or
arylalify 0 GALROT AORETR! (Wil ?Ssa?ﬁpéég’v%w Ding Rt
1ndepe€&eﬁﬁ§ P%/(&]rggép% ﬂ? zgn%r and bka?@( Xnde OcJenMy ?ﬂ'ﬁé&}cg ota? cLydrogen

hloa Koxy) are 18

alkyl, cgcloxkkyl, lcgmailkﬂan@s phand of plﬁ@lylalllcyl tdﬂ aaﬁklkyl)g Mth‘é’s

attached to t remai nder of the ecul e vi
spemﬁ yé%tegfl @m udess b1 1593%% ulﬁll'[@é fo, d)hgl@,)[lf lupheéyyb rh-naphthyl and 2-

I & r
23R} e MO VORI, b, LOL YRR 00,00 R oo
aryl graygn wdiesin bige todiveihedodtans or ImteroRemn forcthmakbgronpsigveirdtiaced a
atom to which each is attached

ring calfgRp B TSI SRS PreRsTIRS o £ o B Y - pBaksY . guipezlinyt o

thienyl| 44l tH&IBkd | TIRY Aefrbitbms B seRlcied ity N, @%ﬂdﬁ@' \Jvlﬂ“)fém the nitrogen
azetldlnyl and the |ike.[0027] The térms "hal 0" or

and sulfuy gtqp@seme 'oplu;(gnaﬂllyi enikdedeanddhe agrogen atooi(s)anooptemally quaternized.
A heter%glk})/? &1105 24 be attached to the remainder of the molecule through a heteroatom.

Non-limiting examples of aryl groups include phenyl, naphthyl and biphenyl, while non-
limiting examples of heteroaryl groups include pyridyl, pyridazinyl, pyrazinyl, pyrimindinyl,
triazinyl, quinolinyl, quinoxalinyl, quinazolinyl, cinnolinyl, phthalaziniyl, benzotriazinyl,
purinyl, benzimidazolyl, benzopyrazolyl, benzotriazolyl, benzisoxazolyl, isobenzofuryl,
isoindolyl, indolizinyl, benzotriazinyl, thienopyridinyl, thienopyrimidinyl,
pyrazolopyrimidinyl, imidazopyridines, benzothiaxolyl, benzofuranyl, benzothienyl, indolyl,
quinolyl, isoquinolyl, isothiazolyl, pyrazolyl, indazolyl, pteridinyl, imidazolyl, triazolyl,
tetrazolyl, oxazolyl, isoxazolyl, thiadiazolyl, pyrrolyl, thiazolyl, furyl, thienyl and the like.
For brevity, the term aryl, when used in combination with other radicals (e.g., aryloxy,

arylalkyl) is meant to include both aryl groups and heteroaryl groups as described above.

7



mean, unless otherw se stated, a fluorine, chlorine,
brom ne, or iodine atom Additionally, ternms such as

w0 baBoasky | , " are neant to include nnnohaloalkv@nﬁﬂumwwmwn
polyhaloalkyl For exanple, the term"( - hal oal kyl "

[0029]' > fi’t'ﬁeﬂt? fdrr{ﬁé éi?ﬁ%xroﬁbg e %EﬁéEEM+e g%neéallg selected from: -haalogen

tri uor oe | or obut propy an
_OR’, OHO)RKeNRI RO 28R, TRE -€B rNO;ar—SZDtheG@NPéRﬁDﬁlﬁOﬂl ent

o) BRRS ERIR 1o B Chon DR b R R b G TE, -

NR’C(NES a1 | -Nef-edNar) wss(oyk’eob(mg{ep@wym R”WNFLT scmszt’ QN;,

f our substltuents

perﬂuos&(&ﬁdaﬂen%ameeﬂmcm((hr@)ﬁalbj’lkyi 3 mmquﬂr amigkr;g from zero to the

ot 51 BEIH st an B RO P Y wa R e
1ndepe1ﬁtl%hﬂ?|s&@éwd frbﬁt}ﬁyﬁﬁ@ek,}@ 18 a@@ﬁ (CW@ER)aRyI Szfﬂyiﬂd’eﬂﬂﬁ(lz g alkynyl,

al k cycl oal kyl ycl oal kyl - al kyl cut, phenyl or
unsubsbwg,dyqry a,g%heteaqa};yl gmsghsyp%ep zy‘yb) -Ciz 4(3@3' ,Fan):l u,ﬁ\sul@@gt@d aryloxy-

C14dﬁﬂmere nis an integer fromO to 5 R and R' are

I"fndependent | y hydrogen or aIkyI and R i s hydrogen,

| oal k | oal h
[0030] phﬁ% P%ﬁ%R§P§52}F‘§? tsancaﬁf%?g%a&éym ar(Yf:R' lﬁéﬁjsr%nyi:m&g@
optlonéll‘ggyg r@pchédSw@{‘a éJUsﬁQl@ﬁt JfrtHéTfogmhf& g.C I—)Qa( RJ Wh%reln Tand U

endent |y hydrogen or al kyl, and
are mdemdémh/délﬂ | yO-ofCIéadn aotriglﬂbonldy@trcixgemn natlegtylo;f from 0 to 2.

| k . k | I h
AternafYEly By e SHRYRE Y st o o o P oo e may
optlondllﬂcﬂeliglﬁﬁcedhimh 4 @Hﬂﬁﬁuehﬂ dﬂtﬁ@ﬁ)rﬁiﬁla -Bh@M),-BHWRBRMY A and B are
and the substituted forns

1- napht hyl, and 2- ht hy
independeat e fEH- SO rI&Hf,yS , t&@)t, eB(R)he3E)BIR y or a piaglerbong.cand 1 is an
integer r(])2 ?IZ)?]OQE% .4) (?u - of the s agfeedo'ﬂdé) gﬁtﬁg Be\tv 'rf‘ﬁ sg %rg{e(a%%tf%ally be

groups have replac

replaced @vithondoubld bendr eﬁtl&munnglyaﬁmmme slpfsmmemk |Oﬁ$1d_] aeerg atoms of the

yridy qui nol i nyl qU|naz i en and t
aryl or B?tﬁ@arytﬁl@gmyapga% lysbeenlag ’égéaubsp Kpf the foawalas@Hz)s

X- (CHng‘,erﬁérE‘ s @t &%Hﬁd&g&meﬁﬂg nﬁé’éefr%f R %o 3! £hdORld Qfl INw-, -s-, -

di zed, and the nitrogen atomn are optionally
S(O)-, tpi@perari- -SE);NR’-h dthe rsobstiyuengRO upNihﬂ atb-SHOMNRieth selpctedrom
r emai nder.. of . the ecul e through a heteroatom
hymngﬁ%ﬂrwpﬁﬁ¥ﬂﬂﬁig"ﬁ%DLs of aryl groups include phenyl
apht hyl and bi phenyl mhlle nonlimting exanpl es of

[0031] h %Wséélhyllemg theurprn i'hﬂ’gﬁprg@g my)yg Mgt to mphidd @xyeepl (0), nitrogen (N),
sulfur (Ey&ﬁﬂlﬁéﬂn (s’ i m ndinyl,

[0032] The term "pharmaceutically acceptable salts" is meant to include salts of the active
compounds which are prepared with relatively nontoxic acids or bases, depending on the
particular substituents found on the compounds described herein. When compounds of the
present invention contain relatively acidic functionalities, base addition salts can be obtained
by contacting the neutral form of such compounds with a sufficient amount of the desired
base, either neat or in a suitable inert solvent. Examples of salts derived from
pharmaceutically-acceptable inorganic bases include aluminum, ammonium, calcium, copper,
ferric, ferrous, lithium, magnesium, manganic, manganous, potassium, sodium, zinc and the

like. Salts derived from pharmaceutically-acceptable organic bases include salts of primary,



triazinyl, quinolinyl, quinoxalinyl, quinazolinyl,

ci nnolinyl, phthal aziniyl, benzotriazinyl, purinyl,
whensioniseazol yl , benzopyrazol yl, benzotri azol yPCT/US2007/074761

benzi soxazol yl, isobenzofuryl, isoindolyl,

secondhrﬁldagxh'tgﬁtl amIH@on ?rﬁiddﬁl?gzéu'g¥tlltuteﬁ *&hﬁﬁ&Pg’)fc'hg laM¥fes, naturally-

nopyri'm di nyl, pyrazol opyrim d
occuringranagogyrthellike suclbasngtlmeamlyd:, caffeing,ahalimn\N,N’-

dibenzﬁé@é%tpgiie A Ie’ d%@-&%ﬁ#@ @%{:tﬁgig\é‘{ylﬁ%p:t S 2 atj 2943 &Xw}aminoethanol,
ethanolafAisk2 26 P'lénedlhﬁlirféZNLdfhylmfo%Hoﬂﬁ@|N’Jethyﬁ9£%&f21|1ﬂé| glucamine,

i soxazo , thiadiazolyl pyrrol azonI furI
glucosamingystidimey hydrabamiee., isdrsepybareines lysine trectheghicamipe, mmélﬁhne

plperazlllf?e 16))%&(181%??&%)12%{11?;}65%5 Erg%? uri?ig%ﬁ% %rqr%l%P% ttleth?flamlne

trlmethgramiﬁéi na;mdpﬂamﬁteo&bmbthgmmdaﬁe liles CthIEébIﬂ]thMGs bOBE Plesent
Substituents for the aryl .groups _are varied and are

1nventlalé ﬁ@}t@ppg}a@éq %Eqs(gdﬁmptéqﬁahuﬁsa p@é @ﬁdltlgmsglts c_aw @})tﬂined by

contactzrg](:%g R¢1Ttra_$%rm tj):gN&h ouﬁ%tg) (F%% T\r&a@%ﬁégme desired acid,

either neatNIR in @S0 4UR: Rett sol—vNH— Cxlip)es Nifipharm¥RUECAly 29cepibble acid

additioé?%sg}g?wl_@ tr:@lge JI_,V%Q 8)85})1(1@;&% 9@%5'5 &1&95&9& gri(? Ih’ydfo%%mic
nitric, d%%cfnhdig{dﬁ()ﬁ%'drggé&ﬁ&lbgﬂk; pHo@plﬂarféUﬂ‘f%%h}fd%@h shhée, zer o
to the total number of open val ences on the aromatic

dlhydrqgen@(gplgqrmulﬁnm:, mgolydngenﬂgﬁlrlgnwmdlqapephosphorous a01ds and

the ikey RERETREAN ol RELEE R el BT HRh RORDremic S iRG aselis
proplorﬁé Mkobmdlchﬂiaefnugbyﬂzold mub@ tshlt.seﬁceﬂmadrw MakdelicAprahdid, ,

and_ unsubstjtuted aryl oxy- G-4 alk I, [0030 wo of
benzenggydforighRtolysaienic, c?ﬁ“ﬁd?ﬁ%fé‘mmeéllaé?ﬁ%ﬂ icy pred the 1h|ke oA1so included

o sal0GE SHRBaLlds ST B0 Wh IRk 38 LERPSE I e, |

glucuroﬁlcamrcgalacamerlc ncidpembihniiky (sebjHor exddaple,-Berfe, Savl., at ali ngl e

w bond, 9 js an ipteger of om Ot : , _
Pharm/&?%]%wﬁ%%gﬁww Bhor e disolidpoendatss At 4 Efiftain specific

compoﬁ{&@?t c}aréﬁﬁt ﬁ\(/é’ﬂtloﬁrcoﬂﬁineﬂd?ﬁ[)ﬂlc 51&%1&1@%951‘1291’@1@& it Afow

repl ace a substituent of the fornula
the Compqu(lds—@)hesanvertmemtelerthﬂ taselomBacadt @dltrmeqalmd@m 1eym CH2-

-S(0O S(O) 2NR5-
el S g Rl e PN el gactl
with th@bthth@gfddigitsco RO Esmafatibh end ey delchdions td BE R&ShiBMYthereof.

optionally be replaced with a doubl e bond.

I : .
[0033] Qtiglr%}stt&gli '%ﬁlé%sm&{masqfse& H@reﬁluip f’r{tél{cféﬁ 0g gnc%ﬂqpagg aaﬁgr%%ct

comprising the specified ingredients in the specified amounts, as well as any product which
results, directly or indirectly, from combination of the specified ingriedients in the specified

amounts.

[0034] The term "subject" as used herein is meant to include animals, such as mammals,
including, but are not limited to, primates (e.g. humans), cows, sheeps, goats, horses, dogs,

cats, rabbits, rats, mice and the like.

1I. General



aryl or heteroaryl ring may optionally be repl aced
Wth a substituent of the formula -(CH2)S- X-(CH2)r
wob@sei@ssand t are i ndependently integers of fPONUSL007/074761
3, and Xis -0-, -NR-, -S-, - S(O-, -S(0O2-, or
o051 SO iy FARRSUIRE S Ll i B S B
kallikrc{lﬁ)(}aij andanetbeds dfelsmg nthe ¢quomedmﬂdr1ﬂ1aanmun¢al compcmmns for

the preéq%ltllpg gh ?rgﬁlt?n)é};g (68)3%]%) Wg&l@é&?ﬁ@ﬁ@ th’ﬁ’gﬁl?% Ql%%}( %ependent
dlsease§“é§(?961f'ﬂﬁh(ﬁ1ss &bt Scandple, MRAMMPoRndahibHehs ﬁirfnﬁtl&{ oft tHFombm by

active conpounds which are prepared with relatively
the intrinsivt ptiveayaeniddbusoredisedbstiskoefpendiatitp gonic tthrombas formatlam

subst i nts S des ri bed r
(reoccI e a8 40T S p R r i RE RO o R EbRyah i i fbive
therapyl’@ﬂt}@ﬁlf'%ﬁhylyﬂgk iged. Unctionalities, base addition salts

can be obtai ned by contacting the neutral form of such

[0036] C%%%?&@ﬁwm&ﬁloﬂ o%i%g ée%rﬁf}a{dvgﬁgg%t F?lfst r@% gYee% Sfhibition of

vent'.
PK actlEitja pll ast lndve &ﬁj' tlﬁtod@.fd afésdtst bayed on the lack of any observed phenotypes

I IR e £ AR
O ARy RNy BB A

over otirantiwoegitlads buch-aa bepgrina ol chudongyoMiVe Hp eisdisect firdmbia and FXa

i 5l B e e B B RaR i, tus ot
increasM@ithd AkdadPefevhted disiabT 151@&11@@& dub® Féﬁéﬁes, Mfahbﬁlﬁ)wenng the
argi nine, betaine, caffeine, choline, N,

amountcpfb@r@z(y)pletmy]s @ﬁ@mr@mly\ genemtgd hmnafhbrn@lytlc therapy, PK inhibitors

1mprovgsitg1 of F%Llac%hﬁg %% E%@@ﬁség% aﬁérﬂﬁﬁr%ﬁ{%? %?I%gﬁ nr%%ultrllré% in more

amne APHDF ph
effectivdioatdoyleffopaichdicagnengland allow ehe @plliezﬂi:‘oﬁhmf I’aeowbﬂ &dst df fibrinolytic
hydr abam ne, i so?1 Fyl am ne ysi ne, methyl gl ucam ne,
to Obtalﬁ'@rtbﬁépff‘ﬁ@ effﬁPtp ¢ 1ayeeringithgeyi %lwfr{QH chﬂuytarﬁhﬁ &OmpayKls and

method@ bPaR l}ﬁ@s'enﬂﬁ(férﬂl%ﬁ ’ha%‘&%lF oM RGg thf'lr%g‘z rafd %tudlcf,s,t low

trimethyl amne, tripropylam ne tronet ham ne an
possibilitylod deVifieping dmgausistsnaefirdnh patpmes emt do natepquirerptharmaiical
relatively basic functionalities, acid addition salts
interveRfif. he ' obt ai ned by contacting the neutral form of such
conmpounds with a sufficient anobunt of the desired
III.  adiampa@indser neat or in a suitable inert solvent.
Exanpl es of pharmaceutically acceptabl e acid
[0037] In one aspect, the present invention provides compounds having the formula:

0
NH NH
b < > /<
gé“,Qa NH2

[0038] Ar is a bond or an aromatic ring selected from the group consisting of benzene,
pyridine and pyrimidine. When Ar is a bond, m is 1. When Ar is an aromatic ring, m is an
integer from 0-5. In one embodiment, Ar is benzene or pyridine. In another embodiment, Ar

is a bond.
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addition salts include those derived frominorganic
acids |like hydrochloric, hydrobromc, nitric,

W@ 200801883 nonohydr ogencar boni ¢, phosphoric, PCT/US2007/074761
nmonohydr ogenphosphori c, di hydrogenphosphori c,

[0039] S UtHeWiberi FHHQQ ﬂ{t ?ﬁ%w 0 K %(.g}n J}%%Hb%‘éiin?em Gh is 0.

phosp horo S aC| as wel as the salts

oo SRR L XLy et gl Ao 20 L
haloalkzp‘hﬁlo@bﬁ -O$LbeR! cost(RﬁﬁrJac(w@rw’ela)@(omhtJaﬁi(osNHR‘
enqenesu oplc toI [fonic, citric, tartaric,

-OC(ORERNNSELI-FR ni-8(0)RAcS R i ﬁ@zNW,sﬁ(Q)uMHBd,eS(Q)zE(%éj ts

-NHS(@%Bt g}\@fsgﬁéa o é@?\l}?s (?(IEﬁNpﬁ# N CCEBgN l{]?zolréggg Hi-c

C(= S)Ricwscamltm |O(®§R aeHC(cDmHZexraHM(e))NB@wm Cﬁo}NHRét
' Pha Jour nal of Pharnaceut, cal
-NHC(@&NHRoeNRlﬁéQ)N(BG)z, M@P)N@ rh»aCﬁ’sz&C?zﬂ cNegraPdtinds
t
NRCORLIE, BERSA, LMETREAD, S8R5 API0NAE 00 A0,
NHZC(eNRv)NHzed\kF@N{ﬁNHIge—C(#sNRé)NHz, aCHOAINR' r@H s\ﬁklt ®R',Fhe

N-C=QaNraR, T oo EY e e 1D, SSrpatRiad N,

whereif Q&hq{hﬂnd'eﬂéﬁd@ﬁiﬂl}eﬂkﬂ qh ohbembadifshar! ‘iH‘C C?al'llzi. In another

eeterloustot erec:lglent thGTGOf .Teterm
embodimgatFogs tmswhstlta@d asdcsuble pephenykor pyridit eda subsehﬂcﬁmals such as

uct co the specified ingredients in the
asu{)s@‘ﬁ“@%ﬁ?&?e@éﬂ Ao tétupeg \r/@ylls as any product which

Its, directly or, indi rectlg from conbi nati on of
[0041] t H@ ogp embediggnt, ﬁ@“rh Rigis énfependsn mel%%kﬁr@mélép B8R AERpisting of

crcrBERLCTIE LEr i L g g ORI BRI O

alkyl)2,rON, HCEHQ)ED, - C@alkpll),l AB+EINK g -@=DNFHASCs atlols ; C@GBNIO& Cs

alkyls Pk 2B ERE Eomish: Beddiaseting MG 2harel o,
-SH, sf(@1 @9&1119})ﬂ@m@oxa%?&k&mm@ﬂ@ @%{C’ILég\’alﬂfl) Db@éz@)NH(cl-cg

met hods of using the conpounds” and
alkyl), g{a(GmCe WVBQN%WGS +Ck ity ahd FS&)M@]e@mikylb ninzamgdther

embod iehf R BRI Do Ag oL T DR O B e8! Eatieh O
Cg alkokNHheTPERENEB(C, 1ty d@k;tl),uqal%g&g OB LIOH,, ONH(O[-CgRIKDIN(C,-Cg
alkyl),, -(C=0)CH3, -(C=0)NH,, -OH, -COOH, -COO(C,-Cg alkyl), -OCO(C,-Cg alkyl), -
O(C=0)0(C;-Cg alkyl), -NO,, -SH, -S(C,-Cs alkyl), and -NH(C=0)(C,-Csg alkyl). In yet
another embodiment, each R? is indepedently selected from the group consisting of C;-Cg
alkyl, C;-Cg alkoxy, phenyl, phenyl (C,-Cs alkyl), phenoxy, aryloxy, halogen, -CN, -NH,, -
NH-aryl, -(C=0)CHs, -(C=0)NH,, -OH, -COOH, -COO(C,;-Cs alkyl), -OCO(C,-Cg alkyl), -
COO-aryl, -OC(0O)-aryl, -O(C=0)0O(C,-Cs alkyl)-NO,, -SH, -S(C,-Cs alkyl), -NH(C=0)(C;-
Cgalkyl) and the like. For example, R*is halogen, such as Cl, Br or L.

[0042] L is a linking group selected from the group consisting of a bond, CH; and SOs.

[0043] Q% Q°, and Q° are each members independently selected from the group consisting
of N, S, O and C(R?) wherein each R is independently selected from the group consisting of

11



the intrinsic pathway and thus reduce the risk of new
pat hogeni ¢ thronbus formati on (reoccl usion) and al so
WO pBowssd i bri nol ytic-induced reperfusi on whenP@i/us200a874761
adj unctive therapy with a fibrinolytic regi men. [0036]
| f

H, Crs 151 HaREEnd BADL R b R T R R 3088 s i
fhw1nﬂnbah®maghmwnghMDmmﬁﬂ:bﬁﬁscts, based on the | ack of

any observed phenotypes in PK-deficient individuals.

[0044] Sep@Ghst F2bup Bhérﬁtbdduﬁent& b1 i9W 41al @TaHdQTBLO eahdkRLted from N, 0
infarction (M), ischemc stroQE or deep vein
a

and C(Rfr dnoertain insugs, Of fsdY endQpandRf ate eaalmdﬁmmépnﬂy selected from
N and ?&ﬁrfna&%aﬁwﬁﬁﬂca?qgg ﬁoﬁgmﬁa%%% E@%a‘%ﬁr@@?ﬂpg} cS:(Rq)

and O. bI@I yegcettaimothed ihytastey,adop e Q°ns 4 bkt se\Mckdd fasrh Nedrfde®}and Q°
rmal henpstasis, thus not increasing the already
is the Oébeémr pelegtechiroyNar Qg i n such patients. Third, by

| owering the anount of thronmbin that is concurrently
[0045] geinersated grpgmof dnitrddiroéns, i@’ it memmb anBKQ’i andredehtselested from N,

oyes the clinic ours eperfusi on upo
0 and G{FRS. Hetepemanasie i O Held: e R eondrndDedidly setected
ﬁonlNQ%HQR for such treatnent, and allow the application
a Iomer dose of flbrlnolytlc to obtain a

tic effe L he ék of
100461 R bl O B I RO 0" i e By Hested rom
N, O amm@@tﬂgl Dicefaieinsthiadel Qa8 ¢(RHn@d lptlahd Q- wasede R indeperidently
studies, |ow possibility of deyel é%ng dryug resistance
selecteq frgm Nand Ehtls ceripia oghsr ﬁ@fanﬁ@Sq @ 1eCA hend Qeand Q] are each

1ndepellbdr'ééﬁg¥8%écpﬂomll‘ll bnd 9& bR %ngl [;hs&nﬂgesaép %%(qu N Q

I nvention pr es conpoun
and Q°fater svoh indep&IBR{ly Mdedtesi faofmﬂlahd)@(lélm hrdmsaiccm'rdnca,g) is C(R%), Q°
. cec fron1the group consisting of benzene,
lsofmégi Jand pyrimdine. Wien Ar is a bond, mis 1.
Wien Ar is an aromatic ring, mis an integer from 0-5.
[0047] | nY treemenpbercictasted, frqm thegr@mlgtmg ofpy ehdiNndn ohgrembodiment,

v is € 3P SGhe ARPCTIERA iy B BYRSA L B abbnsl R RLRERREL nBh . @,
QP and@° a[fé)é%ﬂ]m@geﬁuemy @Rq)nﬁiﬁ@emdvnb Hyors®| 8ancs/leotnfdh@mﬁsteﬁ1ee Y is

oyp consi sting of cycloal kyl,
N, Q* and Q%are C(R" and Q" is CH n a preferred embodiment, Y is N.

[0048] In one embodiment, L is a bond, Y is N. In another embodiment, L is a bond, Y is
N and Ar is a benzene ring. In yet another embodiment, L is CH, and Y is N. In still another

embodiment, L is a bond and Y is C. In a further embodiment, L is SO, and Y is N.

[0049] In a preferred embodiment, Q% Q° and Q° are each independently CRY. In another
preferred embodiment, L is a bond or CH,. In still another preferred embodiment, Ar is

benzene. In still another preferred embodiment, R is -H and C,-Cs alkyl.

[0050] In one embodiment, the present invention provides compounds of formula I having

a formula set forth in Table 1 below:
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hal oal kyl , halogen, -OH -ORl, -CSi(R 1)3, -OC(OOR
1, -OC(OR 1, -CC(ONHR 1, -OC(ONR) 2, -SH, -SR1,

WO J(08pksty - S(O 2R1, -SO2NH2, -S(O 2NHR1, - S(renMiRa7/074761
-NHS( O 2R1, -NR1S(O 2R1, -C(O NH2, -C(O NHR 1,
-QONR1)2, -AOR 1, ohH - A= R], -NHA(OR
1, -NRlC(O)Rl - NHC( O NH2, - NR1C( O) NH2, -NRlC(O)NHRl

I\Il_lf"/ OV NHR-1 NRI1LC(LO) I\I/ 2 NHECCOY NCR' coR U
u\ulnu L NSO T \ =y NS GGRN T L, COLT T,

NH
- ORRRIL, - RL, -NRl - - N, - -2,
NH2C((=NR' ) H2 H2) N =NR' ) NH| 2, H @H,

2 N
-NR -OH, -NR - CRl,-N:C—O N:C—S -Si(R 1)3,
_NFARPH65 - NHO( O NHNH2, NGASE-HAR-NR 1 anfi - S. Ny ¢pa
wherein each Rl ils |ndependently al kyl. I n one

enpodiment, M 15/ G -CB alkyl. I'n_anpthef enbodi ment,
BERTh intyut led Nslicht a iy M
@M%m ed ar%@g&%‘%@ bsti t ed*p e

or a%substituted p)?ri dyl . [0841] In one pnbodi et
eachsPaigks | ndependently se$Ré6s&d fromtphe group

consi sting of Cl1-/C8 alkyl, C, -C 8 al koxy}, aryl, ASP-523
ar\/l (ﬁ C 8 al kyl] hal ogen, -NH2 - I\IH((‘ 1-C8 al kyl)

Ner

)2 =0) (C<C SUNA
az@’u%-b) IHkyI @(&O&%&(Qﬁ(
F 2, , 8™l kyl ) <C 8
X# ,5590(0-0)0( , _c8 aI 1)-NO2, -SH,|-S(CC 8
alk % NH( C=0) (|G - al A§R-373 - NH(C=O [0(C-C 8

Z'

8
al kyI) -QC=ONH(C r C8 alkyl), -SG(CC8 al k§P§-525
) d NH

= 2(C-C 8 @ ki NH(C-C 8Nml Kyt - ln

h ment . e3 K ent ellect e X
Cr e e P 8 st Sy ety
henyl (

al koxy, phenyl, p al kyl), haJ ogen, -CN,
“NH2, -NH(C-C 8 al kyl), -N(C-C 8 aIkyI)2 - (C=0) CH3,
C(CAPNIE, - OH, -|oooH c-C 8 al kyI) _ 00O AR 588
al kyl), - 0(C=0 Q(C 1- s y§77 - -BH, -S(C 1-C8

gm Ryt) 5 and—=NH(G=O(CC8 ) |I\M yet—anotther A
ment, &4ch Ra is i el ected from th
% 5tivag [0f7 - - CHal koxy 7 .

en -C8 al Ky™y: phenoxy, aryl oxy, hal ogen, o-CN,

“NH2P - NHaryl, [-(C=0 CH3, -(C=0O)NH2, -(OH, - COOH,
- COPBB7€8 al kyl )|, - OCO( CASRS8G kyl ), - ASPS8]

Cl N NH N
©/N\;\WQV©ANH2 /@N/ HV@NHZ
Cl
o F

ASP-582 ASP-583
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COO-aryl, -0OC(O-aryl, -0(COQCC 8 al kyl)-NO>2, -SH,
-S(C1-C8 alkyl), -NH(CO(C 1- C8 alkyl) and the |ike.
wo-o0080x@&8pl e, Ra i s hal ogen, such as O, Br orP@T/US2007/074761
[0042] L is a linking group selected fromthe group
[0051] €A %héd’lblr@nwdnﬁelg%g coﬁggurﬁl@ & Ritkruld ORASL sGBforthla Ié"n d
Q are each menbers independently selected fromthe
group consisting of gN, S, O and C(Rq) wherein each Rq

i s independently sel from t g group consi sting
geyl, and the ring
RAS g wﬂFtices is a

of H, G -8 al kyl, hal

havi ng Qa, Q, Q

five-menbered ri ving two doubl e bonds. [0044] In
a first group of enmbgdinpnts, Qa is N and Qb and Qc
are each selected fromﬁl O and C(R q};l In certain

instances, Qa is N and @ and Qo are each
R and Lmﬂ@psedﬂfmnd pbowelln on@msfanwﬂﬁllaamde@%})ﬂy -H or Giezallyil And L is

o bond ot PR e Rl BTG oy kol (i XafRGy ' i -CFs,

CH,CFynstances, Qa is N, Qc is a nenber sel ected from N and
O and Qis t he ot her menber sel ected fromN and O

[0052] [ qg%& eﬂngodﬂﬂﬁ % Og{é)t%e dsocff fg EH%\% daS%PE}SAU% ]i@ and Q

are eac from
certain inst ances is O and Qc and are each
i ndependent |y sel ect N ro angyC( Rq) [0046] In a
third group of e od C(Rq) and Qb and
are each sel ected @nd %Q gq) . In certain
instances, Qa is C!G and and gc are each
|ndependently sel ectQ m ke nd O In certain other
i nstances, Qa is C(Rq) Qo and Qpare each
[ ndependent ly sel ected from N and C(Ig In yet

rtain other .instances, Qa is Rq) and'
whereiy 45 5 TrIPEHERE | If&l W RS qﬂ%% 5 laﬁ@eef@&y%dql Ay or
halogerp %%ﬁﬁ@l@f;ﬁlsta@e iSs $b5Ed or 61,1 B 2t ARG ndtsnck RAs benzene. In
[O Y is a nenber selected fromthe group

still ancﬁbﬁrrsns;ancngmw 0 Clraorg dﬂcunrmcomcleﬂﬂmlﬂnbm CHy, Args Bpnz€pe and m

s 0. Ina%ﬁ‘8§ﬁ%?"°é‘ﬁ68%"” RIS L 1R 8 Bl - e E% g

ndependently C(Rq), wherein Rq | s Hor gal kyl. In
[0053] oﬂ@ anqtheraspect, the preseqt inggniemproridgs @or@mﬂs hmn&%leuf@rmula:
CH In a preferred errbodl ment, Y is

cry O,
< ﬁ//(Rb)m> q |

[0054] The subscript m is an integer of from 0 to 5. The subscript n is an integer of from 0 to

(R

4. The subscript q is an integer of from 0 to 1. In one embodiment, the subscript m is 0. In
another embodiment, the subscript n is an integer from 0 to 2. In yet another embodiment,
the subscript q is 0. In still another embodiment, the subscript q is 1.

[0055] L isa linking group selected from the group consisting of a bond, CH; and SO,. In

one embodiment, L is CH; or SO;.
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[0048] In one enbodinent, L is a bond, Yis N In

anot her enbodiment, L is a bond, Yis Nand Ar is a
whesenssy i ng. I n yet another enbodi ment, L i sPCHBESBENT074761

Yis N In still another enbodinent, L is a bond and Y

[0056] '[ SEe@h]o'f R°@nf @ khﬁ&ep@ﬂﬁ&ﬁ% YBBeted Frofnsthtc'gouﬁ ans\/stirr% (ﬁd cycloalkyl

napre erred odi men

haloalkyhdtaldganle OFh dORE | P SHRG):, 10C(éh6’tlhe|=06f@ﬂ?er 1@@(0)NHR

ocOFIEE: 150 SRt sty SR SR et R OB e

-NHS(%RF eNIéS(@nkde(@mﬁz, R(O)SHR, o) (RSB @{(K)Rz c[(©§l50]
one enfodi nent present i nyentl on provid

C(= S)I%orh%HG(@B ofNR &(@ma NHﬁé@)hﬁfgz, NREG (NG R CHOUNHRA,
N R R e L

Nchame aR’, deNi né(dz,anaﬁy,eNHR% MNR),NNRASCO)NIRY -NRZS(O)ZNHRz

ndent | - and L is
NHzC(I—Ir\]I Rl cee NG CRBE N ey NS YRS OREer
AS n ne
oGRS 7 CAR NG i ot g S,
whereimbasheR Tis Ardepm@ntl)aalkyhtlncone bmgodllmnoﬂ%é is ﬁsC@akkgl laaabther
or . hal o

ermbod kot i FROPAAGIES 171 el o By b YL P S URoMHeA ah such as

asubstitmbﬁﬁﬁ‘@],y]&ragﬁsb@{bﬂqﬁﬁdyll n still another instance, m
is 0. Inone occurrence, each Rgis H L is CH, Ar is

[0057] b%ﬂ%ﬁ@ gmggfgrﬂ‘%{ %%r% cIJfISI{bb élﬁ?% Es: {ngg%%ﬁ]&{tgr Fec 88%%1]1 E\%rgroup
conswtﬁ\IgQth hBICgatﬂQd?(El,-CJ aﬂEO)@I; e@qgratyl(@]vemlk 0 H@[dg\éh A8, -NH(C;-C;q
oun havi ng the fornu The subscript m
alky), PGt aiw@emf @K 0 Ce 611D YheOIHactF NG GralkyD. -
fh@m ANt eger
CONE Ry GO0, LTS Lt Oh e AR P07
o(C= (X)O(@lﬁcg?a‘]bylhmzefﬁjﬁdS@Fﬁ:g alkyhﬁ: -Nii§€ e 0j)(ah -Gy alky/aNH(C=0)O(C;-

coanl BR85S SRR

SOzNPl%@ heg Elkl?f) n hfother eﬂr%@ﬂenlt- e'aéh Ra I 1ﬂ5ép@ﬂdéih'ﬂ9 lé@le@t@él ﬁ%fnetﬁe

romthe group consisting of bond
group cen@stmmﬁ{? reralkyl) Ci-€s @kpxyo ph@ﬁm Hhe@MFlEa@Hcyb)t h&bgea)m eCN, -

i, i 5 BUPRSREDEL TR R O LB Oy BB .
Cs alkyf)p@cc@@ A allY, Q))@RZ)O(C%@@%; NOLCSMNERE,-C; alkyl), and -
NH(C=0)(C;-Cg alkyl). In yet another embodiment, each R? is indepedently selected from
the group consisting of C;-Cg alkyl, C,-Cs alkoxy, phenyl, phenyl (C,-Cjg alkyl), phenoxy,
aryloxy, halogen, -CN, -NH,, -NH-aryl, -(C=0)CH3, -(C=0)NH,, -OH, -COOH, -COO(C;-
Cs alkyl), -OCO(C;-Cg alkyl), -COO-aryl, -OC(O)-aryl, -O(C=0)O(C;-Cg alkyl)-NO,, -SH, -
S(Ci-Cg alkyl), -NH(C=0)(C;-Cg alkyl) and the like.

[0058] When q is 0, Z is a member selected from the group consisting of O, S and NR*
wherein R% is H or C,-Cg alkyl. When qis 1, Zis N. In one embodiment, the subscript g is 0
and Z is selected from the group consisting of O, S and NH. In one instance, the subscript n
is 0, 1 or 2. in one occurrence, Z is O or S. In another embodiment, the subscript q is 1. In

one instance, L is CH, or SO,.
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- OC(O) N(R2) 2,
-S(0) 2NHR2, -S(0O)

wo gogpNeg; - C(O NHR2, - (O N(R2) 2,
- NHC( O Rz,

(=9 R2,

[0059]~ NRZHE SiNo@iment
-NR2C(O) N(R2) 2,

a formulpsgidor jn Talke @@RXV,

“N(R2) 2, - NR2S(O)
-N=C(NH2) NH2, - [
N=C=0, - N=C=S,

- SH,

- SR2,
2N( R2) 2,

-S(O R2, -§(
- NHS( O) 2R2,
- (

“NR2C{O R2, - NHC(

O 2R2, - SO2NH2,
-NR2S( O 2R2,

O R2, -C¥C/His2007/074761

O NH2,

@é}lmenﬁm@)i%pounds of formula I having
O NR2)2, -CO2H, -CO2Rz2,

: , -CN, - N2,
NH2, - NR2S(O) 2NHR2,
=NR2) NH2, - NH- OH,
-Si (R2) 3, - NH NHR2,

- NR2- OH,

“NH2, - NHR2,
NH2C( =NR2) NH2,
- NR2- OR2,
- NHC( O) NHNH2, NO,

-N=C=NR2 and -S-CN, wherein each R2 is independently

al kyl .

phenyl or

I n one enbodi nent,
anot her enbodi nment,
pyridyl,

substitituted phenyl
I n one enbodi nent,

R2 is -C8
R2 is unsubstitut
or a substituted a
or a substituted
each of Rb and Rc

alkyl. In
ed aryl, such as
ryl, such as a
pyridyl. [0057]
i s i ndependently

sel ected fromthe group consisting of G -C8 al kyl,

C - C8 al koxy,
-NH(O C8 aIkyI)

aryl,

-N(Cl C8 aIkyI)2

oA\ NLY

aryl (&hle€ 8 al kyl ),

hal ogen, -NH2,
-CN, -¢(=0 (G -C

- NH&SR(383- C8 al ky

anot her enmhodi nern

') and ASBGRNH(Ci -C

it each Ra is indepe

[HAY
I

8 vy —(C=O 22— yNHCC—€C€ 8l P NA
o D SQN(C - C 8NHaII<yI)2 COOHNH O 8 al
s Cy- @ k,;y 8 al \ NH
-S(C 8 abkyl) Iky), -“NH(Ic=0 (T, -
c8 alkyl), -O(C—O)NH(C—CE?aI kyl), -S2(CC 8 al kyl),

8 al kyl JASR-A8S
dent | v sel ected

fromthe gro coNnst ng &G -C 8 al
al koﬁy, YyINH, phe (G -C8_al kyl),
s = C 8 allk¥§| -M(Ci 8 aiHky| M
- (&GO NH2, -OH, A 2685 C8 al
al ka,M%O(C—O) olCC 8oal kyl), - -
, and - NH(C=0 (C kyl ). 1h yet ang
enbodl ment, each|Ra is |‘§§§ 4ghient ly sel ected 4#1;1%[3% he
group con3|s Hng|of CI-C8 alkyl, CI-U8 al Koxy, phenytl,
eny|l “ﬁ kyl), phenoxy, aryloxy, hal ogen, -CN,
N- ryl, “{(C=0O) CH3, -(C=O NH2,|-OH, -COCH,
C- C8 aIkyI -OCQ(C 1-C8 al kyl), -COO aryl,
§)-4%2yl, -O((,—O)CXC-CS al kyl)-NQ2, -SH, -

[0060]

In one embodiment, the compounds of formula I have a subformula Ila:

0
/\~NH NH

‘L\Q/(Rb)m
\_~

Ila

Substituents R® and R® and subscripts m are as defined above. In one instance, L is CH,. In

another instance, L is SO,. In yet another instance, m is 0. In still another instance, n is 0.
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S(C1-C8 alkyl), -NH(C=O (C-C 8 alkyl) and the like.
[0058] Wen g is O Zis a nenber selected fromthe
w@e@apl1aensi sting of O, S and NRd wherei n Rd i BCHUS2007/074761
C-Calkyl. When gqis 1, Zis N 1In one enbodi nent,
[0061] NG aﬁHﬁﬁéﬁéﬂaﬂédlﬂehts C(Qnﬁ&ﬁixdgof f%nﬁﬁﬂaq Ha6a Eﬁﬁ}ﬂi‘nﬁﬂs 1g!eup
consi sting of nd NH. one i nstance
subscript nis O 1 @ 2. in one occurrence, Zis Oor
S. In another embodi matyythe_subsgiipt g is 1. In one
I nst ance, CHz e@ ¥n one enbodi nment,
the presenren 4&;: [ corpeunds of formula |
havi ng a fornula Et"North in Table 2 bel ow Table 2
[ 0060] In one enbodi /heF@pmpounds of formula I
have a subfornmula Ha: S bsy tuents R an Rq and
subscrlpts m are as defined above ong nstance, L
I's In
@nd ﬂwgtl

. I n anot her instance, yet anot her
(00621 i nEatbéﬁw% Brovigep §0r@pounﬁis &t PK| mlyhts@rﬁ alwbélonr@cwtles The

r ounds of formula I
cmnpoﬁ%ve a su%?T ﬁﬁﬁgﬁ uﬁﬁ%&qugg% e 3 provides
compounds of PK inhibitors and their inhibition
activities. The conpound nunbers correspond to nunbers
in Tables 1 and 2. Table 3. Table 3. (cont'd.)Table 3
Table 3 cont' d ) Table 3. (cont'd.) Preparation of Conpounds
[ 0063] As shown in the exanples below, there are

var
ASPean
i nv

I ous synthetic route

ention. The schene b

§ by whi

pr epar e K@aEgpounds andcdidnmr

el ow pro

N ERpes.K
Tedvat es
/i dms1)a

l ed art

i
sy ritWkt

i san

ffe |pr esent
ilc route

that can be followed to

t he
the
art
i nv
to

pr es-emiethyAMghitinan.

ylokthg-18hpemsle-watoghlib
I sanacdekaharhimideylt he
ent i on. fe@Q3BA}de Schene
t he PK-inhibitors of

access
Gt her ro

e raﬁgu

1 shows
the pre

certain
it es or

V g

one syn
sent i nv

resen

18 2

enti on.

11
gro

383Pr §
car

n Schene 1, carboxyl
UHSBe%&%

S%E‘o% 108

NSA¢HES
fﬁ%ﬁéﬁ g
boxy 'me&b car

d

a

ilc aci ds
am di no

e, E%E“
m m doyl

havi ng

anq

nenzyl a

benzyl amine int

;* Efaggjfor

vari ous

381

1-Benzyl-1H-indole-3-carboxylic
acid 4-carbamimidoyl-
benzylamide

382.5

383.20

0.24

440

1-Benzyl-1H-pyrazole-4-
carboxylic acid 4-carbamimidoyl-
benzylamide

333.4

334.20

0.31

conmpounds of
nodi fication of

gzozgr ent

gcope™ of | t he

skilled

t hetic gpproach

Schene
R

he

m
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derivati ves.
Ast at ech

of those of skil
ns [ 0065]
and 11

nr event Lron and treat

Table ﬁg&ﬂ?ﬁ gt i o

Bristol,

npnt
o UATTTLTTU

in the art.

provi ded above,

of thrn
I

Ami di nobenzyl am ne was purchased from
Pennsyl vani a. The choi ce of a
w@2008i00a8Bar reaction condition is within the abtT/U81005074761
| V. Pharmaceuti cal

In addition to having conpounds of

t he conposition for

mhoci o |
=J

n_him
LI TTUTTUAT

VT T O arro

ani
excj en
485coNp oB§P
of thif
uni

and

ndoe wel |
TUUOS VVWCT 1

nals typically contai
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dosage form and may be pre
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maceut i
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act
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i very. Al
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I

A

q

clude t
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nese a
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ne step
on with
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of bring
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i ons are
i nging t
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car
t he
445des

n,

LA Ilgl CUI CIII.
rier or a finely divi
I1fPhergEBEg@aazyle-4-shapi ng t he
| ragigxiflio pgid A-@tbhraimidoyin

conpposi t i ornzytahnaleact i ve
an

anmount sufficient to

IIII.U q

SSUTI d.l.

ded sol

obj ect
produce

t hetophar
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d carri
pr oduct
nmegEat i
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t he des

aIlqw
er or bag
into th
cal 1.43

is incl
i red eff

phar maceuti cal

i ngr Sdnzethithiephiyne3@arbexylir f
486ex ampl eacidfiscatbarhimédoy!;
oi lly suspemnzivbngle di spersible p
emul sions and self enul sificati

—the—process—or——condg

conposi ti

trochdsg4 |

tTon o
ons con;s
orm sui{

di-seas
ai ni ng

able fo
bzenges,

es— 1006
t he acti
r oral U

aqu€ous

bwder s o
bns as d

r granul
escri beg

U. Patent
ca sules

491IOO
f or
kng

ApplTcation
Syrups,
Bg*@PEblﬂe%WeﬁgarQ%V#}C ¢
2 ebrreimidesc ent

oral sevhmifebe prepared ac
wn to the art for the manufa

elixin

2002-00
s, solu
hewabl e
t aPét s

12680, h
ions, b
tabl ets
Conpos
cor di ng
cture of

ard-—or
uccal pat

, effery
itioAs i

s and
ier,

ounds
in

t he

rug

ing the
rier,

ents.

he
d
th,
e

and

uded in
ect
7] The
ve
se,
or
es,
in
of t
ch,
escent
nt ended

f or

to any mnet hod

phar mag

nor

493

conposi tions and such conposi Ti
e agents sel ected frq
swelet BinBde- 2883y S acfd 42V ¢

carbamimidoyl-benzylamide

pm t he g
)rlggaag

DNS 1Ay
foup con
ent s,

contain
si sting

2.45

484

1H-Indole-2-carboxylic acid 4-
carbamimidoyl-benzylamide

292.3

2.52
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euti cal
one or
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col

ori ng agents,

order to provide pharmaceutically el egant and
w@20080ad88x pr epar ati ons.

i ng

r edi ent

Tabl ets contai n t he aP€T/U82007/074761
in adm xture with non-toxic

Table Ph&sFBGEUt i cal |y acceptabl e excipients,

suitabl’'e for the manufacture of tablets .
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anti oxi dants and preserving agents in

whi ch are

These

HHant <

such as

exe
cel
car
558 0r
pho
exa

prents—ay
ul ose, silicon dioxi
Di 1f20}riazdla G ta@®eylic ool €

npl e, corn starch,

NPy |

or

CAATTIT

D 0Ekreémo-adi)Bmeagrinnat e,

de,

al um num ox
gl ucose,
umeptsos phateioor
5 phabenimgiogiverzgbmidg gnd di si ntegrati
al gi ni ¢

TCT U

aci d;

manni t ol

(vaw2 B g mpe

de, cal

soeéum
ng agent
Di ndi ng

| o ¢

Ci um

s, for
agent s,

fUI
aca
ste
52aunc
ot h
and

~ D\ /D
C)\allpl T TFVF,
cia, and | ubricating

Dat edcid¢-cathamimidogly be

anl 1 .1 PPN
CTIT T Ul UST,

A r5eitheny-biloptand-Leagvoxytlc Qr t al c.

DEC
g S

agents,

coaisad,

2r Wi se, bépgylaemridewn t echini ques to del ay
absorption in the ggstrointestinal

starch
for exa
The tab
ergseni c

gerat
pl e mag
ets may
Al | y.660r
di sinte
[ract an

the
per
gly
559en"p
des
and

eby providea sustai
od. For exanple, a't
C erly4-Finnnbst@a Helt28- or
oyeigkoleThraryoxpippcid-s o

(R 4
med dattll

Nos.

i me del ay mater

gl yceryl
be3®dat ¢d by th
Cr ichreaninigoylhenzylangde Pgt
4,265,874 to formognotic therapeut

UllT OVl
di ste

4,256,1

a qug
al such
ar at e nm
et &®hni
D8; 4, 16
c tabl ¢

con
al s
act
373qj |
pho
whe

rof telease. [0068]
D be presented as har

sphat e Srvieaédei n, or
rein the active ingrg

v é&Methgradieryhthiaiode-57i xed wit h
U eriroxylic qid eseipapimidoylc al cBlrh car BoHAL e

d gel ati

as soft
di ent i

Formmotations fo

n capsu
an i ner

gelatin
5 m xed

~

orat

es wher
solid
c&¥ci U
capsul e
wi t h wat

t

an
par
pre
250i |
non
Aqu

5

Oi I medium for exa
af fin, or olive oil.
par idin ity - @iopshe at d
s 2aRPe s ek erbamigidayk
o- di gl YEBEFIBES, PEG ¢
eous suspensi ons cont

e pean
Addi ti of
'r m sci
stftact
rsters a
ain the

m—oi t,

nal ly, e
bl e i ngr
ants su
nd the |
active

Tguird
nmul si ons
edi ent s
ch 288

ke. [0(Q
mat eri al

of
age
576 ot
al g
gu

adm xture w th excrpient

agueous suspensi ons.

nt s> PIBFETEL Y TS odi
hyl }Z:yérf’]f'a]c"ﬁ)%"éé’hc AT oxy
i nSTREMIBEPR TR Sy 1 1

S Sulta
Such ex
um carb

pr &3y m

ol i done

pl e T or

Ci pients
DXy et hy
ot f-tel

gumtr

he mand
are sus
| cel | ul g
| ul Y¥e,
agacant h

577

1-Benzyl-3,5-dimethyl-1H-
pyrazole-4-carboxylic acid 4-
carbamimidoyl-benzylamide

361.5

362.1

1.13

578

1-(2-Chloro-benzyl)-3,5-dimethyl-
1H-pyrazole-4-carboxylic acid 4-
carbamimidoyl-benzylamide

395.9

396.1

1.64

n or
nesi um
be

gration
d

r

as

y be
gues

6, 452;
ts for
se may
ein the

m
S
er or

can be
uch as

69]

s in
facture
pendi ng
se,

sodi um
and

19



acaci a; dispersing or wetting agents may be a
natural | y-occurring phosphati de,
w@eoosondensat i on products of an al kyl ene oxi deP@i/uk2007/074761

fatty acids,

for exanple lecithin,

for exanpl e pol yoxyet hyl ene stearate,

or

Tﬂﬂeyqag@agatlon products of ethylene oxide wth |ong
chaln allphatlc al cohol s,

apapthul arnanv/ v~

for ex

Ar

anpl e

nnnnnnn

~t 3

oduct s

||cp
of

5790l
pr od
fro

fatty

A
atcecaet Ilyl CIICU}\y bCL

> SIE{’AOIO L=(
n1fatty ggf S and hex

s
q

1kqoro e yr?)t

razo e

yox

car ar amlml

IIUI 3 O1
artial e
such a
noawsl ea
i[de with
|toI ant

N

CUIMTAUCTITS

sters de
S

t e4500r

parti al
ydri des

A—p

ed

T

ﬂn-'-

f

<C)

esters
for ex

P

pot
Sus

pre
580p- h
mor
age

e‘Fq

xyhc
yl:l II)II cl1rc SUI UI tan %
pensi ons nmay al so cor
s er V-&trizyl@ g dinfiethyl- ek ang
y dr pxsplssrrzbat e acidfie @
p  fehrhargmiday)-bergdamide
nts, such as sucrose

~

(o

tain one

nooteate:

N

| e ethyl
r Awce ¢
nd one ¢
or sacch

The—a
or nor
, or
ol &iing
r nore
arin. |

npr

e ous
¢

opyl )

aget s,
sweet eni
DO070] O

SUS
i ng
oi |
sus
exa

ensions ey beformng

[ e SMeth q (92 y {%IQS‘OH(@ bl
Q:ﬁyﬁi thle-3 S8 qL

er al aQ&l Ca%&&l(ﬁ)?l
pensi ongnBhideont ai n

npl e beeswax, hard pa

ated by
e oil

Qi l or cg
i d3334r af
a thicke
raffin o

D

sSuspen

for exanpl e,

conut o
fi3$31Th
ni ng ag
r cetyl

tHrg—th
ar a
[, or |
e 004ly

ent, for

SWe
fla

582by
aci

oral !

gteni Nng agents Sucih @
vVoring agents may be
e e dyHnt-reoke
t he adeitordiRedts an ar
d. FeyrTidohbepdrdiy) ¢

for

preparation of an aq

S those
added t

ti d9Ri d;
powder
ueous s

o

o)

U

set—for

D provid
conpositions ma
ant 36&¥ich

and gr
spensi o

h—abov
e a pal g
y be pre
asVHscd
anul es §
n by thsg

add
ad
sus
583SuUi
age
abo
fla

vnrlnn and rnlnrlnn

tion of water provid

he t a d i sper 9
pgn ng 50 o
ipg zole-4 carbo>8/ 1c

&b anmﬁl %Ied k

|t|on§I exci pi

)

nts ar )

ve. Ad

Wet s99.n9g

~

€ the a
ing or
or

y those
ents, f
gent s,

ctive in
petting
nor e
hgent.s a

preser

al r eady

Dr - exanp
may al sol be pres

gr edi ent
agent ,

vati ves.
nd =asspe
ment i on

| e sweet

[ 0072] The pharnaceutica

conpositions of the

al cohol|.

rom

‘ondensqtlon
deri ved

anpl e

one or
ng

Iy
active
chi s

n a

and

tabl e

served
rbic
ui tabl e

in

ndi ng
ed

eni ng,
ent .

invention may also be in the formof oil-inwater

Prepar&ion &iCuinspourtle oily phase nay be a vegetable oil,
or arachis oil,
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skilled artisan can prepare compounds and 1ntermed1ates of the present invention. The

scheme below provides a synthetic route that can be followed to access certain compounds of

the present invention. Other routes or modification of the route shown would be readily

apparent to a skilled artisan and within the scope of the present invention.
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may be naturally-occurring guns, for exanple gum
acacia or gumtragacanth, naturallyoccurring
w@hbesph®ss des, for exanpl e soy bean, | ecithin, Pemts2007/074761
esters or partial esters derived fromfatty acids and
[0064] heS@hEﬁle 1206¥ 8 bhd@mihetie ap Sy Ao ehS PR NhhiBRoRRR AR BedeRs
condensati on produc?s of the said partial esters
nnwnnmmth et hyl ene oxide, for exanple pol yoxyet hyl ene
sor bi tan nonool eate. The enul sions may al so contain
sweet eni ng and flavori ngchgeants. [0073] Syrups and
elixirs may be fornulated with sweeteni ng agents, for
exanpl e gl ycerol, p opylene gl ycol, sorbitol or
sucrose. Such fornmufati ons may also contain a
o
on

'@. YAy | ve Bfreartiolienider i ng an
tions can Bg pEgpared in ﬁgﬂg

Qdenul cent, a p
R/ka@$nﬁs. Sl
with, for gxanple, cyclodextrln EG and supfact ants.
[0074] The pharnaceutlcal conp05|tions may be in the
for eridie ln ecta ueous

L .
tn Sehegfi DefiboRue iU BRRIOR Sl B8 Ratii PR SR Rncyamine

in the p@&@ﬁk!’erf@@rHodnﬁlﬁtfé Hﬂ)B’tﬁan@UIPEﬁltG Gorir 90§t béilll4ecarbamimidoyl-
di spersing or wetting agents and suspendi ng agents
benzylagpide Hetpeajiyeh ebmiirrheardamins ovas purdhesest feam VstatatheRrisipl, e
Pennsszraﬁﬁa Frak 'cH&cé‘BY a Bérﬁgulgreregct%'hec h!h%o%l EH V@ﬁl{uﬁ l?ﬂle ab%l?t!tl dilde ?fﬂ)se of
suspensi on non- t oxi aren
skill mmhel arent or sol vent for exanpl e as a solution in
1, 3- but ane diol . Annng t he acceptabl e vehicles and
sol vents that nmay be enployed are water, Ringer's
solution and isotonic sodiumchloride solution. In
i tion , fixed oils are conventionally
Iv. %aB?é‘aé‘gécagbngé'ﬁ'to“%r suspendi ng medi um For this
purpose any bland fixed oil may_ be enpl oyed incl uding
[0065] sﬁﬁﬁ%tlp@ tohiyEng Q@ﬁnmugd%/fcfef@nmégl anchlpuenidedorhove.dhe y
compos"i’t?dndﬁ)ré gng aqdq%gt}%%lt %ﬂé}r(g}gb&osulﬁ ﬂmap? %rgc{ en%r%es 1ca11y
cmﬁmnmqﬂmnﬁmmnnaﬂymaks@xhpkﬁdﬁﬂﬂhﬁ&ﬁwed in the fornmof
suppositories for rectal admnistration of the drug.
0066] TS hme&;cfal EfspdsRibng ForRhERGHIBE oD Fth 0 g B
[ / th?% sui tabl e non- |rP|t5t|ng e&ch?%nt Ith&nﬂEchw
mventlcsnlmﬂyj ceartvepiedily be presangpkinanitrdesageiforn agdimdy &t ptdpered by any of

e medp G T R LG Py s S B e e

step of B@lﬁigiﬂg Hétakve MBELARAL RS BbERSorOWKE Blearid dWBle B skiutes one
t he compounds can be adm ni stered via ocul ar delivery
or moreAgcesarysngiedispisuin gepsral, the pharmaceutical compositions are prepared by

uniformly and intimately bringing the active ingredient into association with a liquid carrier
or a finely divided solid carrier or both, and then, if necessary, shaping the product into the
desired formulation. In the pharmaceutical composition, the active object compound is
included in an amount sufficient to produce the desired effect upon the process or condition

of diseases.

[0067] The pharmaceutical compositions containing the active ingredient may be in a form
suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily suspensions,
dispersible powders or granules, emulsions and self emulsifications as described in U.S.

Patent Application 2002-0012680, hard or soft capsules, syrups, elixirs, solutions, buccal
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or ointments. Still further, transdermal delivery of
t he subj ect conpounds can be acconplished by neans of

w0 o0vBoOpdsss et i c pat ches and the |ike. For topi cedT/US®P7/074761
creans, ointnments, jellies, solutions or suspensions,
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conventi onal grafts st ents i ncl udi ng s >
coloringaighmss,emyoxidarth @mwlsresdmsg egantom ayddrao pdmdeqﬁiarmateunmﬂy

be d d anted t
clegan| gL BreirnBos 4D P e P st adfidipresvih
non-to%i@ pRaviice\@ichl scapEbRRKBIPHH MV a6@fhi@Ble! f¥ethe manufacture of
conpounds of the invention to the region of a bod

tablets whlihepe exgipigriemay be faregamyle; ineediluents.crel ag @éln}ﬂswélcon
diOXid%%ﬂ%%]luAl%X?(fée &ﬁﬁq %‘gg;gtgl %%q}m férggnat{] :%:luk%:lotseor a agol sorbitol,

|nveh Ion nay € depos qrcar

lactoseglealéiom, pheshateas sadistrepHosplain] giehilatap add Hﬂlritégﬁ!atlng agents for
treatnment site for %reatnent of a portion of the é
examplegep7p platghe it diinAcie dilingasnies fog sxamle  We ﬁ?lklll‘és@: Pl

starch, g@l%flﬁ‘gleégabﬁ ARERbScdh t% ent§j rfbllgé()d Cf«r}hggl%glﬁﬁllgt@d’raté LR acid

re generally permane | ant n- coronar
or talc.pEng fpbletsahaywesewosted 8t 'ény nthashe@nsted Jenkartelly hosthenmse by

4,733,.655 (Pal , 800, 882 .
known ?@ﬁﬂwﬁ oS gy gaoDE %%P%%ﬁfﬂ}n the ganuir b ract and
therebyl f61ide@ shahifedBitRh cAB80a RALNTRELE. FbEMampl@a MR delBSmaterial

sel f expandi ng and bal | oon- expandable sténts. Stents
such asrglyceaylgeongsiearateorddydend distcatate glaatbe ehplayied e dhexomay alsp be

coated @Q %ﬁ%%‘?éﬁgcﬂgéﬁ’ D ntgg ) §j lﬁat% ,Igﬁg,lllj 0% aﬁ’ g@{,452 and

4,265,840 10 f@ﬁtdsmtlbbﬁeramieﬂdbwfwcéxlit&dtréleasec, Inc.) and VWO
90/ 13332 (Cedars-Sanai Medical Center), U S Pat. Nos.

[0068] S Muﬁﬁgns(wbﬂl & mg§ albo Qgre rited 5ard Na 'r?ca‘}) e?éfﬁerein
? P . av <':lt|l so " peen

rciso, Jr. exanp tents
the actlus Hrgrttdnenﬂ & Ilmmd WuthramSlasrt tdid dilienglfdr ewtimplel exti@nmfaarbonate,

. d ent .application
GRS bR RER e e St 2
mixed ®th Wvater or an oil medium, for example peanut oil, liquid paraffin, or olive oil.
Additionally, emulsions can be prepared with a non-water miscible ingredient such as oils

and stabilized with surfactants such as mono-diglycerides, PEG esters and the like.

[0069] Aqueous suspensions contain the active materials in admixture with excipients
suitable for the manufacture of aqueous suspensions. Such excipients are suspending agents,
for example sodium carboxymethylcellulose, methylcellulose, hydroxy-
propylmethylcellulose, sodium alginate, polyvinyl-pyrrolidone, gum tragacanth and gum
acacia; dispersing or wetting agents may be a naturally-occurring phosphatide, for example
lecithin, or condensation products of an alkylene oxide with fatty acids, for example polyoxy-
cthylene stearate, or condensation products of ethylene oxide with long chain aliphatic
alcohols, for example heptadecaethyleneoxycetanol, or condensation products of ethylene

oxide with partial esters derived from fatty acids and a hexitol such as polyoxyethylene
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[0079] The term "deposited" neans that the inhibitory
agent is coated, adsorbed, placed, or otherw se
w0 p@eopssat ed i nto the device by nethods knownP@Tiusive7/074761
art. For exanple, the inhibitory agent may be enbedded
sorbltoﬁf?l‘an&ﬁ!eaﬁ@%?goﬁcfeﬂ% ﬂdh s orR ieﬁetom% v)qtl?ﬁarﬁziﬂreEtgfé'H%ﬁ%d
by and rel eased t f rese voir type") polyner
from fattytagidis ahd hextitd axﬂqalnd@sr, fmampbqaoﬂimmdfaie sdsbifap enonpnlettee The
r _exa 1 t he inhibitory ent .ma fbe entf
squeous SRR AT B ORS LG PN Bl
propyl,RARITb&/benktfatd) 9nOBEm6le dFRIrRgladentt &R b RS 1A RIring a ents and
generating such materials knomn in the art. In ot
one or MErMYegtangEsagentsesuch ks Bictase pr sageharicray be | i nked t o
the surface of the nedical device wthout the need for

[0070] a (01<D§a§usf3@1smns ml’iﬁ fofmlete@ b atpending de itk ngtedamein a
can be renoved by active nechanical or

vegetaté,;I E)[lﬁ f@apxa@;&@,@g@c@@ oilp pliyg @il jspsagneil oreoeeryt pil, or in a mineral oil
I d fhar
e s REALLRS 1L Sk A3 8y AL 095
beeswakn]lmird) ipamaffyn ageettl ah:aholb eSWentmmgcugaﬁte duchi ashhgze Isytferth above, and
ion of bioconpatible

f
flavori AR Rt o a1tV 7 PR lo b Ak gt Lhesarpmpositions

may becpﬁé’stei'\!%gf’oyﬁﬁ@gddﬁ% éffaarynhtb%%npaﬂﬁ%@ ﬁwo?m@a@idt ypl cal Iy
onngeneous and are useful for coating a nunb

oo LR P s RN L B i

by the ﬂﬂﬁﬁﬁﬁbﬂi@té}rprb\h&e fesictivdingrRiRnOin ddelif@sewh a dit@ersing or
desired degree of polynmer stability, but a
Weﬁlngiﬂgsa%wp@yg%agfm Jeeqnicof myye preseraalivesy Spibie dispssingrent
t k)
wettin eigtg ﬁ.{lajFlLll h ﬁ% %ée%tcs a?%') antn&?if%ﬁ%& (’Sh(%:stg &Q"eé(i Iﬁ%léatﬁgd above.
Addltl(mhl' exgipderts) cfai emm@mten&gpﬂb&mm@&hﬂ eolpfihy agdnss, iirh@talso be
could be used include, but are not limted to,
presentpon(L | actic acid), polycaprolactone, polyglycolide
(P pol y(l acti de-co-glycolide) (PLLA PGA),
[0072] pdI h;z(plhglmmaggtytmt ganapasitions of the invention may also be in the form of oil-in-

t al e 0 Xano
water eg‘lngY(%lrS%/ﬂi) Xs%glil{}rat%gayv et&éﬁ %if(g;(%éﬁ%eig qlive gg oafrachls oil,
ora mlmhl}tﬁDfdraﬁ(bﬂn@leﬂ@udi) par@ﬂﬁh)(ﬁ brik@edsi of tiagé.d$uitable emu131fy1ng agents
y(D, L-lactic aC|d) pol y(D, LI acti de) (PLA) , poly

may be(nettir%lbwq%yrlr{gmqm) or B IPlgigyETACAeia gE Bamdragaqanthe N adlie
occunlﬁfﬁﬁbgﬂﬁz{tﬁi)es, for example soy bean, lecithin, and esters or partial esters derived

from fatty acids and hexitol anhydrides, for example sorbitan monooleate, and condensation
products of the said partial esters with ethylene oxide, for example polyoxyethylene sorbitan

monooleate. The emulsions may also contain sweetening and flavoring agents.

[0073] Syrups and elixirs may be formulated with sweetening agents, for example glycerol,
propylene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent, a
preservative and flavoring and coloring agents. Oral solutions can be prepared in

combination with, for example, cyclodextrin, PEG and surfactants.

[0074] The pharmaceutical compositions may be in the form of a sterile injectable aqueous
or oleagenous suspension. This suspension may be formulated according to the known art

using those suitable dispersing or wetting agents and suspending agents which have been
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(PG PTMC), pol yet hyl ene oxi de (PEO), pol ydi oxanone
(PDS), pol yphosphoester, pol yphosphoester urethane,

w@iogpas8hno aci ds), cyanoacryl ates, pol y(tri mertmgwer/074761
car bonat e), pol y(i mi nocar bonat e), copoly(ether-esters)

mentloﬁ&i &bove.PELL §bAlk inj @&EMélpkéblaFaﬁ%n |a80%%a sterile injectable solution
pol yphosphazenes and bi' onol ecules such as fibrin,

or suspeisien inggem; tosiel fatsntssdly-axcepteble ddoért @g ecrivaﬁdfohymnwl@ a$ ¢

sotutiof i f3-REY SR hHrgARE RecBRGER SpniPRs u S s Bty s

employR@ ldeCy ABQ Retfigeh a & GtiorC4rASiSotbhio kedluMr chiiFiispRkibh.C Irbédél@tk)n
copol yners of hydrogels, and other suitable

sterile, ﬁ,’x% OB g@m\@npwlym@omm splyentfs suspending gredium. For this
r
puposP SE S AOHLERL Be Rblbv@ 01 Bl SO opDt Bliesrdgs. o
additiopdhyesdiéy sichasl blélckkmdlﬁﬁidiuﬂnd tld grepargidnyotfenjsctables.d al so
be used if they can be dissolved and cured or

[0075] po[*h%@% lgéﬁﬁjdsclﬁ tﬁé}ﬁ'eﬁgin@@illtldiiler}{é}pﬁsé}i&egﬁrﬁﬁlsf?é?bcy R &L Ry of

pol yi sobut yl ene and et hyl ene- al’phaol efi n copol yners;
supposra@’leflfolcreptal ydmeinistratich cfthe Hynge Theseviomydosiiahs ckn pairypeeedsby

i RO B B R A bR Bl s
temperﬁ&le)z’ ‘%hmduldﬂﬁltthé’ kecBll R@fiperNQe)ayt Rl ttedBrablt Hede rétah to
yvinylidene fluoride and poly V|nKI|dene

release éhﬂ cgug dSucm@atya@ls wcbtﬁetcpwaebuttsba@d/pqiw Wenwoglgeols.
.. | .
Addltloglgll}y Yh@é’dmﬁﬁﬁ?édnﬁfe  adiHidte WY {)éllﬁéryc{eﬁ()?ryﬁﬁgya\éis V%Or%l)lltfons

yVvi nyl aceta

or ointrhEN N$i1s fusihiel) tﬁﬁ@hnﬁﬁlhﬁhvﬁp @f eHeasubjast, compolindscan be
t hyl ene- net hacry te copolyners,
accompi'éheﬁ Rnmeans| logtt% FAICBisHes A e lisp e ordapinal usgyfgpams,

ol k. I r.
ointmerft IML‘% ?8%98%% %Igsgfée%l% i g?&y cé{lnﬁgﬁagpﬁéngﬁpm of e present

1nvent1qm)¢ry hmtqyxsie#\hyabechlsapani tapiceleapplieatioh;is also meant to include the use
¢ ol%s denEQXIde pol yl ysi ne substituted with
0 HmugﬁV to Flues; pol yani des, such as Nylon 66 and
ol ycaprol act am, alkyd resins, polycarbonates;
[0076] Ehﬁ Gampanathof & e@*enp@l yiayrbel é@mugm for Hepositinggtey medical

device, (&ﬁ)ﬁ’c}hnl?i o%&%l%%r ﬁ{fj PSR 51? oA ventlo%%{llo%rfl% S 8%B§t a gltdmg stent grafts,

ceI ose

catheters £hdllobas daskeat @tothdp dbvitathar candel deploge®or Mnhh&r@l?&mplanted
nitrate; cellul ose propionate; cellulose ethers; and

within %’éﬁddd}é?lﬁ%t Ay PeRichl 6§fénplfobw2]ﬂdﬂvs|dywbée tgrhave devices and
methodS @ﬁﬁcﬂ’i aH%@m/eF ceﬁbgﬁ@d’s ol ihC& o %Y thl@%eélgﬁ BEg b&ﬂl Which has

sh aped arti
been treated by 1ntervent10nal techmque

[0077] In exemplary embodiment, the inhibitory agent of this invention may be deposited
within a medical device, such as a stent, and delivered to the treatment site for treatment of a

portion of the body.

[0078] Stents have been used as delivery vehicles for therapeutic agents (i.e., drugs).
Intravascular stents are generally permanently implanted in coronary or peripheral vessels.
Stent designs include those of U.S. Pat. Nos. 4,733,655 (Palmaz), 4,800,882 (Gianturco), or
4,886,062 (Wiktor). Such designs include both metal and polymeric stents, as well as self-

expanding and balloon-expandable stents. Stents may also used to deliver a drug at the site
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such as val ves, stents, tubing, prostheses and the
like. [0083] In one enbodi nent of the invention, the

WO nivsloidses y agent of the invention is coupl ed POI/ES2007/074761
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materiakiedr] coRplgdr the dlahinepy esatériploisingenepyimare thedeehnigies fargenerating

| el ytien, ne, of .t e techni S,.
o A A8 S S DR OO GBI
the surfd0O40R4 arAdAldevideavieiviut the nded fdrasdhtngy MbarsibfidStachable

incorporated in its entirety. [0086] Moreover, as
bonds gpd Ieleass aythy pe.an ,k?ﬁ reneyedgygetippmeehaniggl orghpmical prpcesses, or

. . i el i L. : .
re n R4 B LARRSROEAL A BETRL A Td Rl S bl opanaon
site. conposi tions can be mani pul ated so that the rel ease of

the inhibitory agent fromthe polynmer coating can be

[0080] ?ﬁéﬁdéﬁﬁﬂo@ﬂnerﬁ%e ﬁgﬁ&ﬁierf agd Bad ik iR @ ¥ithi fol gy Of

he one or nore ymer coatings can be nodulat’ed to
composgtamsidyring He foanatmacof diocompaiiblhichitings Joragetital tledoest hieh as
I I tin In.a variation on thi heme, the
stents. il EREngS BRULGH il st POp Rl Ra® O il b Gengp i and are
useful fopedatinga naaibeP6f dottes atdigdtrer impluntaion. t he ability of
an analyte that is present in the environnent in which

[0081] ?‘gﬁ') . ﬁiliepﬁ’llay ?Eéfﬂ?& albRoddbiE &L 6i8a&0rb%ﬂle%?}lr%fér%e£%§ng on the

tates
desired rate of release or the desired degree of polymer stability, but a bioabsorbable polymer

is preferred for this embodiment since, unlike a biostable polymer, it will not be present long
after implantation to cause any adverse, chronic local response. Bioabsorbable polymers that
could be used include, but are not limited to, poly(L-lactic acid), polycaprolactone,
polyglycolide (PGA), poly(lactide-co-glycolide) (PLLA/PGA), poly(hydroxybutyrate),
poly(hydroxybutyrate-co-valerate), polydioxanone, polyorthoester, polyanhydride,
poly(glycolic acid), poly(D-lactic acid), poly(L-lactic acid), poly(D,L-lactic acid), poly(D,L-
lactide) (PLA) , poly (L-lactide) (PLLA), poly(glycolic acid-co-trimethylene carbonate)
(PGA/PTMC), polyethylene oxide (PEO), polydioxanone (PDS), polyphosphoester,

polyphosphoester urethane, poly(amino acids), cyanoacrylates, poly(trimethylene carbonate),
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breakdown or hydrol ysis of sone portion of the
pol yner) to access one or nore conponents within the
w@oiogrsissTonposi ti on (and for exanpl e, therebyrpemusioat/er4761
the release of the inhibitory agent fromthe pol yner
: [ 0
poly i e, o B e e TEO PP, PO AT b,
polyphomazemgsandelziomohawllemgmh aplfibria) fitrinogen,dieffilossd, suarch collagen and

ff h nb f.th
byalurefficocid el b BRI ORI TR o SRGP SRS
polyac&é?l@tﬁd]‘ﬁhﬁ}aﬁo%g ?be@}taﬁgacﬁylaieﬁ erédsUinkéd I)ﬁ/arﬂﬁl}lﬁéihi)é BRsck

coatin et anot her enbodi nent

00p01yﬁnﬁxﬁéxfﬁlb'@wgelﬁr?éldr0@neé agléabdﬁ‘ blpmorh@hlemopb’rrr}er%\lg@wn mytherrt. Also,
blostab?m;r?oelyrg% @ﬁ{h EFI%PattIIVQl% lb&/ cﬁ%‘ﬁﬁc{}%shg fje E%nsgglgclﬁl Ay req}qzﬁlegr

€ properties o conpo
silicon&yahl plydsteds oudd bagedahd otter pdslymafsecoanmmﬁmd (i)ﬂ'they can be
exogenous conpounds, or alternatjvely, the pH of the

dissolveg pychered erpabinenizsA onpthg medigalsiexice émh ARine 56’6‘? Piver
polylsogggﬁé lahdt Off leﬁ@'ag}ﬂgolgﬁﬁg ?ﬂn&@ Jc%lfcﬂ%?yrﬁ'eﬂs ?m E%ﬂo‘?}';rﬂers

in re ponse to a rease
vinyl hgladeypobymare aptbsmlioﬂsomrs,/shtleammlyweyl)chlweiet polpvipglpyrrelidone;

R i e R R G R R

lyviRBHeE Hieride aNB bH9FyRAent cBRIidBIpol: #ile 1 ket
pe yvn%ﬁ depenéler(;’ta angldt |yon€i¢,n acnd Di g%oag%gﬁ[plgow’]mmy SIonES:

polyvingh @lton@tlcasspdtas pdﬁé/rptreeselmnnwhms,usgdl gty deyd agetate;

copolyfiRis §8is) pichG ROt e R REF b5 b8, SO AR hedieify

methachyite BopdIn@etsNerAchitlelsyyrée dBoneen) ABBieking AR ceHyZ3n8B/inyl
with a conmpound of fornmulas I or I]. In another

acetate SARRIMAISHPYTR RRPAREREToBOlY ArdroseBropyhingthastylankige-phenoke

polyhy@lggilegg}gléﬁﬁ%g%ﬁag Pgen%wn%mw%%ohdg rpohfll&sh E%b%gmgg %th

er e I ment
palmitd.yh ﬁesnmesh @dlyamidasgesh asl Niymnsfi6ean|dmg>l}tcap1btaeta&u fajkydtresins,
eutl cal It%/lyeffectlve anmount .of conpounds of

polycarbiipaies, B PRgRey hds bR ERDan YRERES; RO TERIRS: RPYPESHhangs:

rayon, fa?/loﬁ andeGie geﬁlﬁos@ E@lﬁll(ﬁgﬁcétﬁe %ﬁﬁm@&?ﬁﬂ/ﬁk@L:elhﬂ&%ra%&tbf%n
( pOSt-lSC emC StrOEClnlca Settlng In one

butyrat¢; rostlaﬂ@ee deHulosenitrat; celbilasd psopaehiaricellwoseregheas; RKd
foIIovvl ng treatment with fibrinolytic

i
carbox;gaegh{/)l P9889] Since PK activity is required for

efficient. FXI1 acti vat| on, individuals conpletely
[0082] Hglbm@meamd sgmiERmesth¢ BelyMerpairicetmen ke mrmedammﬁhamﬁtart&les

such as\UaﬂleE,%Jnlt{] ?db?nge ﬂ(ﬂ%é(es 2 ke,

[0083] In one embodiment of the invention, the inhibitory agent of the invention is coupled to

a polymer or semipermeable polymer matrix that is formed as a stent or stent-graft device.

[0084] Typically, polymers are applied to the surface of an implantable device by spin
coating, dipping or spraying. Additional methods known in the art can also be utilized for
this purpose. Methods of spraying include traditional methods as well as microdeposition
techniques with an inkjet type of dispenser. Additionally, a polymer can be deposited on an

implantable device using photo-patterning to place the polymer on only specific portions of
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enbodi nent, the conpounds of the present invention are
inhibitors of PK that can be used to inhibit the
w@ewswidsys of PK. | n anot her enbodi nent, an antPEPKS2007/074761
nmonocl onal anti body (MAB), such as MAB 13d@ 1, is used
the de\Il& ITH &iaﬂné BFth%Ql@gl'éé ﬁfdv%s‘é'uﬂlf%ll?ﬁ 1dyBt irbﬁ‘ﬁd fhe B@‘&l@y‘@l‘uch
general , such net hods conprise the step
allows é@nmmwed ghfétmmﬁmatlhuaar@bﬁm thiomgh tl;peiev@fce@tmgv e
amount of one or nore PK inhibitors or PK-specif ¢ MAB
[0085)] &S pRiférddechdaah&itfof the idvestidH, @eSnk®itefy d2kntB FotiRidtEY for
aquequs sol ution and under condi ti ons ot her wi se
release&mna Hisirolyragr copting intp be ervieonmeghinawhich fik metieal Brvipaig placed.
Preferaﬁ@rﬁg{e‘%ﬁﬁghoﬂyrhgﬁﬁsip ?J]g'asgdqltn{ O?Atrbllécpmgﬂner %Q?raan (t]enged time

nac

frame (Iego,lrmmhb) @eing at [e@ﬁ%]: oPseatai akllyknotvhecchniouss in@blvitg polymer
qlbltor con %C ted with tEe enzyne shoul d be
carrierssQilpy&zt BrRODHE! SIHHRT} 0OTE %W?thlquas VPierRsedausly described in
S. i
U, PSSR 00y RS AL R SLOELTELT Ay mpomoryn
entiretyanot her aspect, the present invention provides a
nmet hod of treating a PKdependent disease or condition
[0086] Mbrovies is edcribad RedahpRIS Of S. PGt Nt §9%0,7 D¢ WiH&Sis
adn1n|ster|ng to the subject a conpound of formula I
incorpagateq herejnoiggtejentirgtyy theeagents aadpeastion pmgil‘mr@gé ithe polymer
compoguﬁgl%rb}:ta}é %n n?an?ﬁlééggds %%e?tg% reqelaﬁtéo n@e at I { Flrgo 1%%'1 t%e polymer

coatlngaﬂmbﬁ Icsﬁtﬁflleﬂg FoPetdngpls Wl ¢icfusian I@bﬁﬁﬂﬁnﬂ@ thé &ficCdrmore golymer
pecj fi c nmonacl onal anti body for exanpl e,

coatings Gy bemeglatedie Aantioh e relaﬁsemf(ﬂaer thitgripgepidrom the polymer
' coatlng' QEEQ@HQJO}) or{1 %gtﬁi J W B ﬁ&%ﬁ%oéfﬁ}fﬁm 6&? ?xﬁl o nl:g&% Pg >ymer

bitors t |b tt ormati on o
coatlngs ban bartanitroded tqmabdlwlay tieenabilitlyof an enhigte thdiés presant of thaew

. t hoge thro f.or ma io reoccl nd al
envirorigs GUGHER B19 HGNGA DEYiPn B (G Berpaliin CaN ARG RS as
breakd &t SNGidr¥IQsik B?&ﬁﬁ)é/ MibMRofthb ;pgfy'rr{é?’) htab&est B8 fHore components

Di sease states th a can be tréated using the conpounds
within e pplyaep cempesitiomizad forsrainpls, th@@by mndulatethe atlease wif thed

inhibito én% g)%g{@hg ?é/m%lté I%%ar%mgi/lo?et’ ang L %Ig gaélmqp%%}gg%}nger?tlon

include§ D\i&'\)lce h‘zﬁ&@h plurdiig of palympOcdatihtd) eadhHayingta fli@aty 6 Hiffusion

conditions (tissue plasm nogen activataor,
coefﬁc1§rt1t|se|}ﬁ seh s yhmealitpg(pfﬁbe invention, the release of the inhibitory agent from

the polymer coating can be modulated by the plurality of polymer coatings.

[0087] In yet another embodiment of the invention, the release of the inhibitory agent from
the polymer coating is controlled by modulating one or more of the properties of the polymer
composition, such as the presence of one or more endogenous or exogenous compounds, or
alternatively, the pH of the polymer composition. For example, certain polymer
compositions can be designed to release a inhibitory agent in response to a decrease in the pH
of the polymer composition. Alternatively, certain polymer compositions can be designed to

release the inhibitory agent in response to the presence of hydrogen peroxide.
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angi oedema, sepsis, arthritis, blood |oss during
cardi opul nonary bypass, inflammtory bowel disease,
walc@Be1a83 and its conplications and retinopat hpCT/DR®9AP74761
For exanple, in patients with angi oedema conditi ons,
I
Vo R TR e i t@ég‘*‘ﬁﬂ%ﬁ@weas“
et al 2003 nsf
10088) St it ASPegt o e e Fide » Bebod PR Pt eac
thromb8kis B 4 Bibjsct ﬂﬂl‘i’eelelQP{éfeofJ Iﬁ'on@&m%dlm@gtoﬁﬁ)mmfn%lu% iRhibiting
| nvest. ugs 15: 1077- 1090). A bradyklnln B2
the activigg ebPKrbymnﬁgbm BK enzyae withntcompeurd effosnelest pyM. {manother

embodt [ %?t n&eﬁ%& 1&0?1? 5 a%ﬁl gi@&?f? thep%lbben%f;or%xgound o@lforrnlﬁys [or

rmu no
IL. Thekyuaﬂ:ykctambe a Hdmafnejrcarrﬁammbl Hhtybmmﬂfer E}lﬁbmu{edt itk v thbd
ki ni.n producti on. For_exanpl e,
mcludeé @ﬁl@ml%t@rlreﬂqwrtb% BHbf @Cﬁ@ ther%n?w%lmeﬁ%my\tq Amquneat ssmrounds of
formuleé}sel cﬁ 1.t nstﬁl\:' Qnito Yﬁl%% corﬁut@@tooggﬁ?ei?)n ost-
evels 0 are atients under gol

myocalfdléﬂ) unfancotlyxs (MI)(cs"@est 1lstifefmestsrtkerc,hnida]\ﬂettmg dh oné ikfé&iﬁe the
Pl asmi. n d at e

method RPN RIS SR hitiar fol i Ao YDUGHPEHU e5mts.

occur in plasma and bl ood and was markedly attenuated
[0089] i rSlmedﬁfractf\mm raquired Bugfieciens fiXd] mﬁltvaﬁlcm, mwdﬁals h@npletely
i Ntk nent s. (see
deticiey P B S PR CGIRROE T By b FElswd™ b Ftutaroe o
embodﬁ‘r@ﬁ@ thagbnasbuadsib£thd/breset envieatibitlade anHiBNG's 6F BKah@&@an be used to
el s of activated PK and thronmbin (see, Hoffneister

inhibit themctmé}t of{K. [maynther empedimsnt. gn anig-PKogorackaal pmdswl}/ (MAB),
such asfA f(ﬁqufsqgec? Qailnﬂlbﬁqﬁé%aﬁ{lﬁ{l&g ¢h tH@%M’FFE ithway. 1 general

neur ol ogi ¢al cits
such msthodk@n{sze ;theE‘itqr ofrdontaCtingdn BK w1(h220§ﬁ"ﬁ01dnt yehetifeotivExmount of

one or li-lxi-lg{e?; gKﬁélgug} grgf%r %gi%g'eci?lg_ I r educ d Ie?%{?,&gtt Sllarg?enlcg otaPK
enzymd 1%Q9ﬁéou(§"§blut]ion afPhRk coﬁ]cﬁ’fﬂons Jo%?wf’s@ @rfﬁtabﬂ'l’éqﬂ)r Plldhify ofl}he ligand

Neur osur gery 52: . B2 receptor
to PK. dihe é’é(omas be pugsend irf suspehsian (e.gduc en tshbltednhanbrtanv of catle,

and phil accumul ati on and were
preparaﬁgr&, 8?) gtuf%i ﬁ?% ﬁ?é&o ani mal nodel

(s ee Zausi nger, S. et al.(2003) Acta Neurochir. Suppl.
[0090] &¢Preforpbly, e amqwbaf BK imhibitorepniapted Wity ey miershmeld be

sufﬁmeé B9nhibh Z’Kz%ci'g:ltg)'i}ggg%%gan)a.gurecftfoxaelxamgj?e?gg’l}lg Bbtoritetric or

ar macol
fluorometric substrate cleavage assay.
[0091] In still another aspect, the present invention provides a method of treating a PK-
dependent disease or condition in a subject in need thereof. The method includes

administering to the subject a compound of formula I or II.

[0092] In a further aspect, the present invention provides a method of treating thrombosis
in a subject in need thereof. The method includes administering to the subject a plasma

kallikrein specific monoclonal antibody (MAB), for example, MAB 13G11.
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[ 0098] Regardi ng bl ood | oss during cardi opul nonary

bypass, it has been found that the contact systemis
w@edseaisesl duri ng CABG (see, Wachtfogel, Y.T. ¥Q©8S2007/074761

Bl ood73: 468) and activation of the contact system

[ a 20-fold increase in
Condl%éﬁnkgcg??%gl@?%%itgﬁpgggyﬂltbgno M et al. (2006) Chest

[0093]12Dhe Arésemt ih'a’zSﬂlorﬂfrdvﬁeﬂ"ﬂpbfbhtbrs thek.inleibit gHe. fofrRéiibh) of Afombin by
| nt Physi 281: 1059-1070).

. Physi r.. Co
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therapy withedibeimo]ytic megimwe! Disegsei smw:ahatmad bk sreatbd asing tlietdompounds

ofthe 35 s Fntiy it Dt e o 75 pe i Bonke el ok fagymation,

pain, atite i8S caiRPintaeHord QI dddepatin tRfHBBYDYT)] ddagilhbfids from post
nmodel's of arthritis was acconpani ed by activation of

fibrinotyti tkeameat eongjiéqns fiigsye plasmingigen activatpr,. strepto&mase(),lamma

oS ORI A0 605} R AR R v

disease; diberes amf ikseovmtlicatiorisand fetiopity.and chroni c rat nDdeI
of IBD. (Stadnicki, A et al. (1998) 12: 325- 333;

[0094] Stladiirék&ﬂﬁble i paﬁEnt@'mthS&ﬁ%@a%B &md@lo?lg,l sﬁﬁ&l]})@g&gepg%slgé

and
1nh1b1tQ1 (DEX 8&)4(6edlﬁaylde)ﬁﬂev1at@m tdama ISI){EIIGIIYS sthdEAE W(ates Witliamsng. et

. ot A g SRl S5 el Ll e o (5P 2007

[epub ah@&7 ofl# ), and Leag HoREM. (Z@Q@PEJFIJ@W Oﬁ% S&S @Wgs 15:1077-

ant agoni st, an anti body t hi gh nol'ecul ar wei ght
1090). |4 hra%zzslglém 132 raceploraritegenish Ip@xb@nts islsoké ffrictivgyrtraatiug EACE (see,

I 0 j |nal B,k see rtor.,. .
sor. 1140 E53 LRH, 1 A T 5701501 £ e S B
therefoAy idhibit¥on &ftPKalouldiRE8) bRIdgkinki srod&sion. 44: 845-851; and

Keith, J.C et al. (2005) Arthritis Res. Therapy 7 :

[0095] R7PQ)? RIAHL n[cgéélﬂiu rESR ﬂ%li‘lg ’tre elnp | DL
o PR A e S e

PK and FXIT, gl ca
plasmﬂh@sn bawatdroﬂrmtdkmasédhn(ghen/lamtubﬂl( pmrfnembnﬂ pahynts nndergoing

ans S s in S or terim
ﬁbrmo]]yﬁla lg%egdﬁgﬁlﬁlg Sget I%T\/g ﬂlgklls‘)%@}_? ,ﬁar jovasc. arrr(aggggi Bt
Plasmlﬂ—gfbdlaze'iﬁc{énv@t%f RS pathwsl hallbeed $RONto deciR plasma and
. 192: 1415-1424). dinical inprovenent was
blood and was markedly attenuated in plasma from individuals deficient in any of the

intrinsic pathway components (see, Ewald, G.A. et al. (1995) Circulation 91: 28-36).

[0096] Individuals who have had an acute MI were found to have elevated levels of

activated PK and thrombin (see, Hoffmeister, H.M., et al. (1998) Circulation 98: 2527-33.

[0097] DX-88 reduced brain edema, infarct volume and neurological deficits in an animal
model of ischemic stroke (see, Storini, C. et al. (2006) J. Pharm. Exp. Ther. 318: 849-854).
C1-INH reduced infarct size in a mouse model of MCAO. (see, De Simoni, M.G. et al.
(2004) Am. J. Pathol. 164: 1857-1863; and Akita, N. et al. (2003) Neurosurgery 52: 395-
400). B2 receptor antagonists were found to reduce the infarct volume, brain swelling and

neutrophil accumulation and were neuroprotective in an MCAO animal model (see,
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observed in sepsis patients treated with O -1NH (see,
Zeerleder, S. et al. (2003) din. D agnost. Lab.

wo pavsiodss3 10: 529-535; Caliezi, C, et al. (2022)uSx001/074761
Care Med. 30: 1722-8; and Marx, G et al. (1999)

t [ 0 f
Zausmé@r §r}§ a}’ g@g};/gct é)%ﬁrr %\%\]? 1 -88¢ 05 E(# EL&lélﬁ:?i @(.31?. et al. (2006)
Brain Mnt(bi@t 22 ﬂB&éIlngdh()se[e et MafZOlOﬁ)eBr Br Bhwmm,coF.lSQetlsaP-.1547).

(1987) Thronb. Haenost. 58: 709-713; and Kalter, E.S.

[0098]etR@éardlﬁ%191%éa lobs hﬁhfn?g:éardl%ﬁmo%ér b &Qlﬁh&@?ge}n fB&ﬂeﬁ%h the

so been found that evel s are C? er in
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39- 543 PrePk is also found to be elevated in
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88 red %ﬂ%@fb‘;@% O&iBeq & %ﬁ 5t o5 ol e, v SRS o

ed t th
[0099] i e @é’é@kﬁrg |P§8§&§?Je§1§%ﬁ€2d7 f?@ivgp g%l'é %mg FF\éM@SE?Fdl@HF pyyelling in
rat mode@srafeimlﬁs ek 'Dd hg c@hé;fanm K&l §t999rm§m JaN 48482, Fuji 1m0r1

el evated 1 n diabetics wth macroal bum nuria suggest
Y. (1 99}30 dRruindyritye3 % 42etSekt Haonlspbogr fessd thet mﬁpmnmpan luyanlmal
abet e
models 3 3855y p ucspipaniEh B e BhrEFE e s Ba s BlAin G -t

al. (19909 2v- 2RSS RALARA; 18BKkagp3)in a rats treated with
streptozotocin (Lawson, S.R et al. (2005) Eur. J.

[0100] Phﬁ&dﬁ&% 1&1@&5}? @a?lt‘uzr@n 1m%'b1t6rel9§)%%és ?n&glggﬁﬁotﬁnﬁréd&%”

ozotocl n-treat

1nﬂam1dﬁvcﬁ1| mpnraguthym@blg’omemmo@hdfrmna(Stadn&kum%t 8in(1098k12: 325-
1996) si ol . Pharnacol

333; Stadhicanh. ggb)(w%ﬁg]éqh%n F54rleg15,2r792(? o % Cadenn HAC Bt al,
(1995) FQBEB§991@63452§\NTH@E&}9A@GE% & id REDEEH 8u %&lﬁ?e and chronic

treatnent. Curfent treatnents are severely limte
intestindk iaflamimatieh (sge, Sectot,R.Bsathabr(l %9®tGaskeemtsrot’crgazaltlédl4ﬁ§Hr@1) It

atis e asm.nogen activato |s dru
has bee) e B O RoRiih A Phodveb Blentlepuiidgfininogen
or redu@ﬁdrﬂKQe\ké%t ofihiMogehn reduced cBABbFHISIEFyEH ahiHhidl YRBRWTIED (see,
thin the first three hours of the event and only if

Sartor, erl%reé a}. §1996) Bloseerrrayology § he 166&11|481 \Atah Ys gt . é19§9thlg Dis.
Sei. 44 IBLEACHR] Rellh 140U 0hs R RRETAEN 205 Mo B3
S r ea nt ec

ati ent recelrv getiVe
years, stroke research has focused on develo

[0101] n%%%&%@f&g%@ﬁt@hlb’é%ﬁf&%@&d FXII, and a phyrs)lologglcal inhibitor

(C1-INH) has been found to reduce vascular permeability in multiple organs and reduce
lesions in LPS or bacterial induced sepsis in animals (Liu, D. et al. (2005) Blood 105: 2350-
2355; Persson, K. et al. (2000) J. Exp. Med. 192: 1415-1424). Clinical improvement was
observed in sepsis patients treated with C1-INH (see, Zeerleder, S. et al. (2003) Clin.
Diagnost. Lab. Immunol. 10: 529-535; Caliezi, C., et al. (2002) Crit. Care Med. 30: 1722-8;
and Marx, G. et al. (1999) Intensive Care Med. 25: 1017-20). Fatal cases of septicemia are
found to have a higher degree of contact activation (see, Martinez-Brotons, F. et al. (1987)
Thromb. Haemost. 58: 709-713; and Kalter, E.S. et al. (1985) J. Infect. Dis. 151: 1019-1027).
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that may nmake the brain nore resistant to damage from
stroke. The conpounds of the present invention have
wo bh@sabisBity to halt the ischem c cascade. [01Pa@f/US2007/074761
Treat ment net hods provided herein include, in general,
[0102] 24Ph&Y A34d Bch P8urddqni Ip?éﬁK ﬁ:g&ﬁ an lﬁ%lflé:r% Ufé@e%?ﬁﬂ&cimy RIS
or nore conpounds provided herelfd, e.g., orally,
with probfadtivg retinopathg rendrcatielate @ith frattbsanpat leenls§Gandd.tiRleet al.

(2007) G E I T N1 38 el etk el POkl led Ref: 36
539-548 flembPit isetsoBfd & belIRabed!in BRbb@Rtand iORighdse af HBRL willSa
descri bed herein include manmal s, particularly

sensomotarmaviepathi&ysect aristiv, Muntals(1 98 Hbrombi HemasiqsatStestgas) 52:

. : ' . it
AR TR 9 ) S A R
pressurdS PERK le€els fidgpersib®pcarrthié hethlthkdbuhhldbtetion rgeasd ade,

t reat nent net hods groyided herei n conpri se
elevateg gfsligbelics pyithgnacgoalbyainpap suggsstarerrsel K mayesuntrker fog

u ] heneips |
L
antagoraste hpvedicen adnind tadadrpass tpéasend l¢akage nat rassriteated. vgjith stireptozotocin

h lLly. The effecti be an anouynt
(oo OB 0 BLLSELA TR, BN e o
preventireAROBEInSHatddGhRe Yroh%éb@@ﬁtﬁli%elfzf?e@gc%}ﬁ'i@érﬁi tha td%sefunction

synptons presented by the pa referably,
(see, ZmnﬁmtA@@ ah. 01990eEad A Ehrsidlt Phdirermcok @486+ ®B% pl asma

concentration of the conpound (or its active

[0103] MEthapedsehttnvdntioh AR o GEFTRRUAG et FarfiSmdbi8ihdMi6 Bir6iRat@hnent.
to detectably inhibit the PK receptor in vitro. _
Currentrtreagipersheresetprahy danitedy Tyaditonadlycasyterischsmie sieoke dnserieriusing
. . ¢ " Ll b tad:
o iSRRI O 0 BB bR QoRE o URSe
associagdwitli stokabioomlpif idistaidmessteed liptravendebswitbinphefist theet hours

In general . a dosa regi.men of 2 tinmes daily is nore
of the ejpryégd OB i therhisan Blecqing iy i ping Wilele i el gherepeutic
windowR 0B fye] &l pérEenrMéelolf BRoINIEESE POf,) feVRY @ffec‘?titvg #eatnlift. In

speci fic dose | evel and treatrnent” reginmen for any
recent ysarst $takeaesepeshihes focwied| onglepelnping mevrogrofative agents, compounds

factors Jncluding.the activity of the ecific
that ma SRS Prath R depisi S dgbeLcitigy e e cgminapiags of the
present @&htibh h&&the ity tothaHehedbctahit fdssddeat i on, route of
adm ni stration, rate of excretion, drug conbi nation

01091 (e 53R 8L G g5k
an effective amount of one or more compounds provided herein, e.g., orally, nasally or
parenterally. Suitable patients include those patients suffering from or susceptible to (i.e.,
prophylactic treatment) a disorder or disease identified herein. Typical patients for treatment
as described herein include mammals, particularly primates, especially humans. Other

suitable patients include domesticated companion animals such as a dog, cat, horse, and the

like, or a livestock animal such as cattle, pig, sheep and the like.

[0105] In general, treatment methods provided herein comprise administering to a patient
an effective amount of a compound one or more compounds provided herein. In a preferred

embodiment, the compound(s) of the invention are preferably administered to a patient (e.g.,
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therapy, as well as the judgnent of the prescribing

medi cal practitioner. In general, the use of the
worzovsuisszlose sufficient to provide effective PCEBUSIYI/074761

is preferred. Patients may generally be nonitored for

a huma‘ﬁ?I §laftpeyhi fo&ftfv% GHo%ENESF baS Ao IR ghﬁﬁien@fo ﬁﬂ@&lﬁétb e K

Itefia sulitable for the condition being treated or
receptop netnatytand/or p0 20Winfuéligonporeddse @fallbim@teghe sanptoms presented

by the IEBE SRt RS ot ATy S ed i Y S ER S Bt .

concenfrh@GHETRY c&ﬁp&ﬁﬁggﬁtmvé‘ hit@byRfeY ifHRP&MoNEdd Aa f)ﬂ@edrug) high
conmpound used and the particul ar disease treate

enougm%\deveﬁablyﬂohlbttrﬂ@%RIﬁémep@r InmgeY. a‘re@@n@érrgglmnﬁm@ﬁg@ry
dependlm B e? 8(%1 é.lndl Lﬁ?%argﬂéno?amc{}fa? &)ndltm% %%'treXtegofolr rggtﬁqeat of

most disbrdes, 4l feduenbe bﬂ@irﬁmfstraﬁ(bﬁ 64 §mps ﬁl@fl’ dréebs is| ;bleferred In general,
conpounds utilized,in thgﬁpharnaceutlcal met hod of the
a dosagergaiRten Oh 24ines Aty i Beremsefered: (i oner eiday deyaspetisylarly

I

for anygladictilad patieny Mkl demend hnpum a Eaﬁet}mf kgtoromchidongtthd actiyitiy@f the
to abo 10 kg, o bouI 10 ng/ about 50

specifiq g shPl bt besrhe B E b e RO, sty e of

admini AR GrodRREAEMNAstHROR, aleoleREelibge '2'1?![% SonMindtleR (Pé‘t btﬁ&t drugs
the severity of the condition bein reated, and the

being admmpstglr@d th dierngtientphisl b seveoity @B&hﬁpa@culdb@a@es undatgding
therapyogzsp L &S heg acsj A& 8} &g%recsgrl | g fenrelcd’llf%la]?ra 1t{0¥1§§ tl% gFﬂgralagqe use

I Sease gnose

of the nigithith Hosy adfi¢ientao pﬁivlld%l“dffectlvb theepg Qﬂir@féﬁ’re@f Phi@its may
g@esent i nvention should be sufficient to effect a
generalhpbramppitorpd {05 dharproytic sffp@ivgness asing medicahen yeigtinapy @iteria

sultablé%%e c-gﬁgltlﬁh%@m%ftreﬁgﬁ oggl%gferﬂlséo wi |l be determ ned by

e exl stence ature extent of any adverse

e-effects that acconpany the_ adm ni.str n of
[0106] icetPgpn Ssqnhr‘qg{e i-/ﬂntanl?Fé m tFré Fﬂ““\le s

necessali9§a iHNGShS heedy, @QM‘?W%ekI}IJHﬁoﬂtﬁl ?‘P&I‘Elbﬁdycof% el@¥Bliso vary
i

for any partlcu ar patient depend upon a variety
dependmfg ofnebe mrspfpumdlu;di anyl thiy ealalculxavdrsqasc)freath@ Hpwever for treatment

of mosth %10 ? IS, a l gﬁé llgﬂentol}%Et%g?s dgﬁ tﬁ{%‘ﬁ}%stdgﬂ ng%ﬁsalés %r]eferred,

with a (ﬁﬁﬂ% eéﬁﬁeﬁhtdf%ce a&ann cIr@tt@Iné@C da@ly GeRig] paﬂlcuﬂiﬂ%referred The
ination (i.e., other (EES being adm nistered to

compoyrilg uBlamdelﬁtﬂ)e pftaﬁ@a%e@%%l imaghoskofitheinyentianane a¢gministeed at the
initial (ﬁég%%rog o Otd'b%rl %Pél/kg Agbot ftﬁfo rﬂg’ﬁé 851§y Araﬁhy ngréQaﬁéé of about

nt ~of
0.01 mg/kg to about 500 mg/kg, or about 0.1 mg/kg to about 200 mg/kg, or about 1 mg/kg to

about 100 mg/kg, or about 10 mg/kg to about 50 mg/kg, can be used. The dosages, however,
may be varied depending upon the requirements of the patient, the severity of the condition
being treated, and the compound being employed. For example, dosages can be empirically
determined considering the type and stage of disease diagnosed in a particular patient. The
dose administered to a patient, in the context of the present invention should be sufficient to
effect a beneficial therapeutic response in the patient over time. The size of the dose also will
be determined by the existence, nature, and extent of any adverse side-effects that accompany

the administration of a particular compound in a particular patient. It will be understood,
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prescribing nedical practitioner. Determnation of the
proper dosage for a particular situation is within the

W@ Ri0Bl016383 t he practitioner. Cenerally, treatmePtT/US2007/074761
initiated with small er dosages which are | ess than the

howev QP MRISHOSE &fsetla)%l fb‘i’ WPMculﬂ“}%ﬁ%ﬁ{ \tvﬁfd gti e tﬂﬁﬁf"@a‘?iety of

I'S 1 ncreased i ncrenents unti | I mu
factors efidleding tkndtehvmy mfdhmearfmmwun@auhbaed Iﬁmage body weight,

senera N R e F o G0R op e e Rt G of Amlion ABERF g Exretion,
drug cdAMiR&ioRdNe, DOthel HaBs Btdhg é(dm{ﬁ[sté?&i Rl thepRahe), Ba%sverAH of the
determ ned by the treatin ysi ci an. Doses can al so

particulgs digease nndergaing depranys argh otggmﬁaptmso insluging the pydgmenbelthe
prescrﬂ?ﬁé me‘agcaﬁg] aéﬂtﬁel( V‘S&%ﬁmgé@é&% (;}S[hé’ g oﬁ%ﬁ‘({o%% € f%ﬁg?algiular

use of "a su r mal

51tuat10<ﬂ€i$)0/ﬁthlrﬁhe vkill of tHeairadiitiohétl Q?dnef’éihlg’/, pdramemd e iitigted with smaller
npositjions can be admi nistered to the patient_ in a

dosagewhicataye tops thay the apHEURITeR of Hisi compoynd. p’éb%?ﬁf@r dhe gosage is
1ncreas€<§]r>§ & ?éné{en’d ﬁHt 1% éﬁﬂ{‘dn}{ effé&hh@é?%ﬁ@%ﬁﬁﬁ%s is reached. For

oni Ca rect a ntraperitonea
conveniRmeé,ehatoka) daﬂiméoqagamwbe diviidzall andcadpmastblred s patiens durlng the

dm ni st er ed arent |1 ically, intraven
day, if et oS <AP P £ QP10 on pBORF e o8 BRHRRIRL Cpie treating
physmEuQr DU chn ko bé R@ﬂ oﬁlasrgglﬁﬁr &@Uhﬁﬂlﬁh?f)%‘i’s dVer longer periods of
onbi nati on Wlt the additional therapeutic agents or
time (wyplag resthser agank suchws thibuginthiease pla 9 dflernind capsiulcowichet or

depot, (?bv%g\éét%ﬁ' ons are used in the Exanples and throughout

SCription of the invention. HOBt:
ydroxybenzot riazol e DVSO Di net hyl sul f oxi de AnBZ:
[0107] AnI heinhameacsyticahFTBPOEANS e hY ateiistdiechio thy patignt in a variety of
ways, 1%%11&19% rt(ﬁ)? all?t ;Ea?gérg f,gﬁmkgus}y,%tgdgﬁﬁélﬁr, ﬂftramuscularly,

colonically, rectally or 1ntraper1t0neally. Preferably, the pharmaceutical compositions are

administered parenterally, topically, intravenously, intramuscularly or orally.

[0108] The compounds of formula I or II can also be administered in combination with the

additional therapeutic agents or diagnostic agents.

VL Examples

[0109] The following abbreviations are used in the Examples and throughout the

description of the invention.
HOBt: N-hydroxybenzotriazole
DMSO: Dimethylsulfoxide
AmBZ: Amidinobenzylamine
DCM: Dichloromethane

DIPEA: Diisopropylethylamine
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[0110] Synthesis of the conmpounds of this invention

were carried out by the formation of a single am de
whemd/obssiveen conmercial ly avail abl e carboxyl i BCHUST87/074761

(obtained fromeither ASDI, Inc., or Enam ne, Inc.,

Ki ev, Wkraine) and 4- ankqhgﬁleblenzyl am ne (4-AnBz,

obt ai ned from Ast at ech, ristol, Pennsylvania),

Li.m de (obt ai ned from Bi ot age, Inc.
Sy“th"éﬁef{}q)gts% ‘H 'b'{rﬂ] $.ginia), and synthesis protocols
plied by Biotage (see Draw ngs, Figure 1). For each
[0110] s%ynthﬁ;@g io§ the xompawasis afthipmveatitonerersritisdiost by shedommationaf a

single asfﬁﬁf@';b%}n(ﬁpﬁ%g oé% fél%f&?l&%gél&%l%h@?Q@nﬁéﬁ%—gd %grg either
ASDI, (Ihd SﬁrETnamydeeidmy,lKaW Nékriibe Pind; 4-dhidiwbonzy latirke (m-A@ﬂBz%med
i met hyl sul f oxi de (DMSQ)/ 60% di chl or onet hane

from Aétachm &< Brisioh 6’68?%(&’&6 WS HERA-eAD O dRde; (ehtaméé §iom Biotage,
Inc., Cﬁd}ﬁ)t@l\?ﬁﬁg \q&lﬁﬁﬁq Jﬁl‘é’és?stﬁ{)togt § sflﬁ) d;e%%? icl) Qé sQé)ﬁ]rawmgs

t enper at ur e al | on,
Figure fl p| Fawach kwlt}ieeﬂpm uabl dfiRsS- o@wmymmammmimm a Sapeniter
t han 95% coupling of the carboxylic acid to the 4- AnBz
carboxyligacdd £ﬂ5a€éolﬁﬁdémﬂ%?éi@ (@& wanad), HhbydreybgarasriarokediQRt; 75

pmol) JEARHERRB LS 1shE; B EE 2 FRuMall fn YRR B G ARG pRbE
(DMS @Y/ 60%¥ dichlbrorhBBascMTMN G a HHittdd) @to@ﬁ&é&ﬁmypm%hé %C%ﬁvessel

then purified using a Waters WCX cartri prox 5
and misgiorst Ol NYRTO - Epb el AT iemacrabne.nhawosn Aexaned by

ﬁltratlo%ar tlfo\)xgg %y&%ﬁva@?&%&% e@a%&ﬁ% []Ce}rreaffm; an 9%@ecou811ng of

the carlixB(yhb andwﬁieeldAmEzhal&Q pldce @hdéi%é&%hdltl&&o/‘ay\@dtﬁfmned by
fol | oned b 5 The_col urm Is then el uted

m Me OH.
measurjje;the 1e5idyp %OW/@EWIC d g=dmirecett Tﬁl@araﬁﬁwmfdwufsee amine
functlofgzglﬁgl Wi hihty dHRO YAl &ﬁngéjgiictﬁ% e ARRE G A& puritRd using

ent i n‘a Savant SpeedV uct integrity is
a WatedelVe€dieanedgby Aaproarsdl prhdle af cdnipdvind e apptied i 01280 @p Witers

o Gy b A b R Lo Moo
50% whBr. al"l@‘ﬁaﬁﬁqgéjls\(ﬁe ésgeé ¥th &0 i&%]‘/%l\/l @gqt sy, &Qﬁg}) %’lﬂfﬁed by

pr epar ed urified using this procedure are
Sml Of MeO’HbITélS chuarnds then eluted with 10 m! of 5% HCOOH - 95% MeOH. The

compound is obtained in >95% purity following evaporation of the solvent in a Savant
SpeedVac. Product integrity is determined by an analytical LC-MS/MS determination of
mass of the product using a Applied Biosystems/MDS SCIEX Q-STAR mass spectrometer,
following separation on a Shimadzu VP HPLC system.

[0111] Certain compounds prepared and purified using this procedure are listed in Tables 1

and 2.
Example 2
Inhibition studies of PK inhibitors.

[0112] Human plasma kallikrein (PK) was obtained from Haemtech Technologies (Essex
Junction, Vermont). The enzymatic activity of PK was assayed using the synthetic peptide

substrate H-D-Pro-Phe-Arg-pNA (Bachem, Inc., Switzerland) with the cleavage of the
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Exanple 2 Inhibition studies of PKinhibitors. [0112]
Human pl asma kal li krein (PK) was obtained from
wola@sesd Technol ogi es (Essex Junction, Ver noneQT/US1ve7/074761
enzymatic activity of PK was assayed using the
P
substra%)’tgI fe Eh@nﬂ@x‘%&ﬁlgﬁ;\% ﬁlgegfihéatﬁ%ﬁ I{IT\ALA?- 5 ltql%éﬁcml éir% eplbf%lecular Devices
Vinax Ktrhes MistopkteR eadet. hBheetumg&n’elterde(sqmttolhg:twrty & PKrwaser@mImmzd by

. A405 sur ed S Vmax Kinetic
adding G ppf ER soBcmbr iR bR ol {schBrditaceq G § 10w
of H- quro Ffiﬁev)@rg -5eA &5 %QDWS@)%:{H&QW%IQQ Hcrffrerfats WeH% 'n%le(i

05 M HEPES, pH7.5, 0.01% Trito
1mmed_mCelyr’p}_/ tiakisgDart the Pite oAmgrann(@QﬁMatﬂan@ver 20 - 180 sec. In
parallelgggrlgﬁét%%glaf H%Epggs%ﬂttég\?@? lgg fg\f%re}l\ﬁgeaag éeqaﬁa %ng'e w1tﬁ‘tthe lenthetlc
substraﬂ:etb %ftﬁ‘ih'lﬁﬁl QHREntAAdns ot Pwe80.01 D 103Mkd @ik ’ﬁnSPZU@HH ri@&tlon
he present i nvention were mxed in separate wel
mlxturewlandh t}tel"reacsl}bnmluahﬂed by thestddaion of d 9aut af the PKnsollution. A dlmlmshed

concentrations of between 01 - .1Q MM in_the final
rate of lgpyage 1n b PEGSERCeAL ﬁtcewou%cﬁ%em% @11@93&19{1 9hPKRctiYikpand e
appareﬁt bhiBEeh tb Nl bf #2Gn®lacbn &A?leoe%te?ﬁllﬂgd'bgnlsu@ the followmg

di m ni shed rate of cleavage in the presénce “of
equatiopeirpound denotes inhibition of PK activity, and the
apparent inhibition constant of the interaction can be

Ki app cﬂgy(menpongpyl sing the followi ng equation - K, ,app =
/| (PKco ntrol/PK, - | ) where [I] = concentration of

T L N TRt i

uninhibite RKQAGE by atPléf bubstrbie chraesgryePIOin ihe Pprdsehcerof imabipaynd.
The corrected Klof the interaction can be obtained as
compoyrgh | ows from the calculated KL a p p - Kl= K1
p/ ([ S] ZKn, + 1) Where [S] = concentration of synthetic
The corsetest Kadfahe mtetadtion can bt obaieil as fdlostsdrm dfe calentabeslt Kig,, —
substrate for PK, in this case determ ned
Ki=K§sPgsyKrgntpl Iy to be 0.15 nMunder these conditions.

Where [S] = concentration of synthetic substrate, and Ky, = Michaelis constant of synthetic
substrate for PK, in this case determined experimentally to be 0.15 mM under these

conditions.

[0113] Table 4 lists the inhibition constants for certain compounds having the following

formula:
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[0113] Table 4 lists the inhibition constants for
certain conpounds having the follow ng fornul a: Tabl e

W@ 200B00hd8R3 t i on constants * = point of attachnmePeT/Us2007/074761
4- am di nobenzyl am de noiety Inhibitory effect of

465 [0114] The inhibitory effect of
Tableﬁ?@n%gn@%tﬁéﬂg 465 towards purified human PK as wel |

ot herl enzynes | nzbot h {the igtrinsic andgextriinsic
narh ~f i shevwnm——A—Fable—-5
'J IIVVU._YO UI \J\ICl\‘:jUI Clll UII I O. S1TTOUV _I LILILI aAuT C© J . .III
nunbe re expre as [Kj vglfues (MM, gbtai ned
R*after ddtermning t extient inhibition] if any, of
a given ym=sa°ytic actliyity|for @uitable
syrt-hett+e—substrate—{S 2%2 or—Chreonpbzym—TH—n-t he
Sy Y CTT CT OoOuUuUuptl auv T \ T U \ W | U J _y }
~ priesence of increasing anpunts of either ASP-44Q or
Ki, pMgpP- 469.08The hi ghe®93 conclent r &tliSon of eit her conpound
tested was 10{mM The results shown in Table 5

¥ = poiREOONBERALE 1§ DA ARbbASPaAiE ASiey265 ar e pot ent
inhibitors of PK, with ASP-465 being 3-fold nore

potent than ASP-440. In addition, ASP-440 shows

100:f ol inst all of the other enzymes
Inhibifory effeed of AP I AMREE' 3007 01 8 sel et v ty

ainst all of the other enzynes tested. Table 5.
[0114] %@é@l}lbl&qry giipetof ASP-410 ad ASHrod tqwagdsmquﬁed human PK as well as

other exf; tnye\gl ?x% g?)(t‘ﬁ %D%tr;?hs ! trelg('}rgﬁw[ p%%‘%ys 4 Eéa%%?agiﬂtl?st $H3%n in Table 5.
The nudﬁéle rang dm-'présbﬁi 50K jevabfes BV, asbtdilsdoatier Hetgeniatngttheextent of

fibrin cleavage, and conseﬁuent fibrin clot formation
inhibitign.df ane of § gH4eB §neme s amidelyiicastivith B awaijable stkaticisybtspte

(S- 230?8?@%%‘% f%GFHﬂnﬁ?e r%?&%é‘hfﬁl%gﬁﬂg%%ﬁ{%fm&r %ﬁ%ﬁo

I ate ontact ac Ivation o Intrinsic pat

ASP- 46ﬂJrfﬁﬁ: Higlasneoncefiratioh oWGﬁhdfﬂcdﬁﬁonﬁbstéktWh@l(FﬁM Bmeri’eaults
su plerrented with 15 in individual wells of a

shown i FI}?QW’iaé%téa%SBvéf‘@ aw# éSBpﬂ6§taée potey inHbitqrs gEPK, with
ASP-4§58¢€ nxggte}?&ﬁ norh GEenPtBaﬁ gP'zﬂoC heaYRE6 ga%g@@%gwg >100-fold

i on was eterm ned by nonrtori i
selectiviityraghinetrallodf the other emzymles rested candi ASTo sl wsed@6+fold selectivity

Devi ces . Clot formation resulted in
agam“%[fbl"éel?:ﬁqtser eé‘éYrg?setF?tﬁcgaas an apparent increase in A4ChH
This was verified visually at

Table 5. Specificity Profile of PK Inhibitors (K; values)
PK FXa FXIa FXIIa Thrombin | Plasmin

ASP-440 [ 0.09puM [>10uM |[>10uM [>10pM |>10puM | > 10 uM

ASP-465 [0.03uM |>10puM |>10puM |>10puM |>10pM | > 10 uM
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the end of each experinent. The tinme to coagul ation

was defined as the tinme to reach maxi mal A405. Al
wael208/0ps8ht s are plotted as nmean + SD of tri pl PCHUS2007/074761

determinations (n=3). [0116] Under these conditions,

PK-deficient plasma (PKE;‘&EECSB < 1% of normal,

obt ai ned from George Ki di cal , Qégrl and Parﬁ,
Ka ul afed fol.l ow \cfin FS addition with a
DetermingnoR A SrariBelerion Aty ALPKIRBIPROR - seen w th

normal plasma (FIG 1). This therefore marks the
[0115] daerdenitn daterunee & rolaiel BRifooirgnbis@eneration dibrin sleadage, and
l.at i i n.human pl.as that .can.be achi eved wi.th
conseafigt TS oo B o A 01 ik B B Sty
availaby A68MNFS irghgemtt(Dade-Behiiny) iviistusedidtinigibtcavhiav@dcBiflation of the

. . coagul ation can then be nmeasured by addi ng t he
Intrinsig @ pdHuman plaspa 6xhel) wapetixed wigh Aictin &5 ¢5Gpl)wupnlemented

. nir at L .on 0.% -,1 and _deterni,ni.n he .
with 1-ERREERER MRt sfoor d e ARG DE TN BUCRylalgna the time
course eXd exténtff fibfihickiatdgerin@lcldt Gsrtratibn &Gk dyeitided BAGNRbIIMNA 405 as

achi eved at 10 nM For exanple, addition of either ]
a functiggf 4imy 182 kirgtic pgisroplatesadet| (Maleestg Devices Yma®, Glog formgtion

.0 - c i t oL . } .
resuief o SRR SR IR0 R RSB Bl
the endndeecta¢xpednientc dileaime @tdoagulbthanwdsSie{hdd af ik GmeTtp .reach ¥

) 5><anp| e A} Thropbogenic Effect of Plasm.n is Mediated
maximgl; A Al doiRipgEiArpRIotiRd ¥s Bisan RedP} Epligete detgrminations (n=3).
Kallikrein (PK). [01 17] In the clotting paradi gm
[0116] Winder thest dondiroasyFke djcigit phasmai(BK rieved< 1%lofidotthal, obtained

cially f |l ated Actjn FS. Thus, .5Q% (Vv/V) .
from GREIEP K i thia seT P Aok Aot coaBt e Ao HB B RS
additioR %@Cﬁd&&tm? kbR 'folIH RighériBar M8 REPWIth Bim#Al SR (FIG. 1). This

constant at 50% of the jncubation m xture. Since the
therefore oanks thy maximumramemiraf inpibitgereofi conthetrstiviatnd coagutation in human

pasma RN bOKAF 8GR B PRl ol §5 PR e prsen
inventiGh@ hBibit cohtaet deivaredentpalation cartBeabe thebytréd iy AdHird 1RSI C

pathway in this paradigm Lowering the amount of
compoiip et Plages v Actn Flaniadire at varigue easwseirations H@. lantflpl) end

doerm PSS o B BRADN Rl e B o
contact@@fivated coagulation achieved at 10 uM. For example, addition of either ASP-440 or
ASP-465 to normal plasma at 1.1, 3.3 or 10 uM, dose-dependently prolonged time to
coagulation by 16 — 134%, with ASP-465 prolonging time to coagulation more at each
concentration than ASP-440 (FIG. 2).

Example 4

Thrombogenic Effect of Plasmin is Mediated via the Intrinsic Pathway and Requires
Plasma Kallikrein (PK).

[0117] In the clotting paradigm utilized in Example 3, plasma is mixed 1:1 with
commercially formulated Actin FS. Thus, 50% (v/v) Actin FS is the maximum amount of
activator that can be added while maintaining the amount of plasma constant at 50% of the

incubation mixture. Since the clotting time in normal plasma is dependent on the amount of
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shown). Therefore, in order to determ ne whether
addi tion of exogenous plasmn (m m cking a

w0 p@BionsByti c setting) can shorten tine to coapCl/a8100T074761
t he amount of Actin FS reagent added to the plasma

Actin l&ggr@%en'? ANARE AbibHonR f‘hﬂg tﬁ&@ g&é@%ﬁ»ﬁ%ﬁ @% '/d?/?m'fﬂf,ﬁ ?éé[l € the

wered so as to attaln
shortest ﬁme lto soagnlation arediayed ycthe agessit hahwayir this farategrh oLowering
row des an e Wi .n

the am gt Shecitet Aoty LPrdrel o SERERE I Bl P evgfec thas.
reducmgmé Bt Qff 18 RBENRMSraRldaR s wWahg HIQingd to?e%leﬂMdn‘J(dﬁtla%ot

| asma- 6.25% Actin FS i ncubation m xture resulted
shown). ' mrai@@emdéé@ﬁd defermeine Mthethehgdd@fﬂon ¢feexpgmus plasmin (mimicking

a ﬁbrlnf }’8]8 S 1tn!§)ocn/a£ ?18 | 2 t.télgt (goaa%uéf él qgcj nt ofn rﬁﬁg?@%&%reﬁ dded
to the phabgedkém cohasirat 5Ovstoehcarse ﬁfé@bﬂfon&ﬂb&ttﬂ@)t Wik I6Wered so as to

_ denonstrated a ver ow relative tine to coagul ation
attain 645 %2 (fanad yap anH@{evgl%g%&mf)‘lcm Iy drareasen thercrarol thee forqoagiation, and

thus prﬂtldém Sgﬁlﬂgﬁt?la&ﬁl'd?@%ﬁ ﬁnﬂ%figﬁogfe? {g%'iaf_ﬁ!nm nto

ave any significan oge

d t hat
o8 Rblaet e SoH 1igeat B dus il e s 2% Actn

f £y | r
S e ESEENE RIS | R AOR RS AP U Blcpmlon

(relativp coagwiation diene dﬂcmsw foam il d)@rto DJdlito @x0pescienElt. ). Plasmm at 200

ions ted 0 _coaqgul,ati on.80%
M addif 8 blasRf T (H R ol bt T AR By 19 Teptve time to
coagul ARARAS0 @hiatGt SHbHn) ! iRGicht ACBe plesdiSe lof tHeQ@QHIab©fbtil &br was
plasmn to exert its thronbogenic effect in plasna.

necessany| frelasminfo haspe.any signifganiprogboagrc gfect( This pspvides dingpt

ity A9 0 PLPRIE S BAES00C 1, 300 DUABLASEL prcne

of a small atmpuBtofcoalbdcAGRe65). Thus, PK-specific inhibitors
can effectively inhibit the pl asni n- medi at ed

[01 19] t UKWO@ M b8Shid fé P ﬁ@ﬁ@ent‘ﬂl&sﬁm’%ﬁﬁer‘l(ﬁﬁe i o\éﬂsié}gical

anme degree of prolongation at
eXperlrm@lml Mmdlaonsmsuimi irAg ticherto neaguidtiod 80% gfattbethzn thahseen iwith

ASP- 465, t PK i d |
normal Plesir® lg. % SRl Bt MBS retiocR PR telipted B iastto
exert uﬁrh&&hﬁog%r%%tff%&t RMARRRY AdNRIAST ASHiko tionM) or ASP- 465 (3.3 or

| asm n-activated coagul ation. Inportantly, ASP-4
10 uM)]tG noivh{l FplldSmadh tial proshce of 8l0atM Ipyasmin (FIG. 4) prolongs tlme to

coagulation by 36% (ASP-440) or by 36 — 75% (ASP-465). Thus, PK-specific inhibitors can
effectively inhibit the plasmin-mediated thrombogenic effect in plasma, with ASP-465
showing the same degree of prolongation at 3.3 uM as does ASP-440 at 10 pM. As
demonstrated in Table 2, the in vitro K; of ASP-465 towards PK is exactly 3-fold lower than
that of ASP-440 — in agreement with its observed 3-fold greater potency towards inhibiting
plasmin-activated coagulation. Importantly, ASP-465 at 10 uM (FIG. 4) almost completely
blocks the plasmin-induced shortening of time to coagulation that is attributable to PK —
demonstrating the utility of a small molecule PK inhibitor in this clinically important

paradigm.
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bl ocks the plasm n-induced shortening of tinme to

coagul ation that is attributable to PK - denobnstrating
wo b@stdsBity of a small nol ecul e PK inhibitor Per/ukios7/074761

clinically inportant paradigm Exanple 5 A Specific MAb

to PK I nhibits Cont aCt'%E&fhﬁﬂde Coagul ation and

Pl asm n-activated Thro s. [0120] The previous

A Spe R TEAG o R G CEbA R S b i dd Fbhhecivared
Thromb¥by®K, as well as for plasmn-activated
thronbogenesis. The role for PK was established by

[0120] evEhapieYings exempiisdats demonstrated that PRels icritieal hyr apsiagtactiveted
cong FRFHL OHE R By b SRPY A Flobosenss. o

role foiPK Gvls @srablishsd bp editudtiMlifivendick ial IO abevetlfak ® tusing two specific
. ....inhibiting coagulation in either of the two para {igrrs
inhibiters oF thesagy ek €N O I RieMErGYhetberlekinbRkIviaasregdic on
monos 8 SONNERE] Qg A5l MRBBEOE oo
two pafad@Enosiesaibed|here| 18Bihps Blovalt, addliond0aBd4t0GXpr thedsvention, MAb

s e Bt e SR 2 SR B TRt B
(1987) BRORIT 8% 10SY 08%1); Qat g:stezi% /é\}én}l oM degagdiat ﬁ)éﬁ(ﬁéﬂ@ﬁgs&g/ibed in

concentration 0. 036 in the 50% pl asna -
Examples2j apd 3o M Ab A 3G 1 el hinpdifrani Gene TThi San daitonib afexes) wasaadded at

i mat -fol.d. ol ap, er. Lh t qof
a final BRRERIT o8 0938 b e 3Dy WREEEr SWiac M sph
paradighih XThik €alcilage tb SMapphéximiatcdf 2Fold endl@frt@Ro0eahe ¥RbESQf PK
et al, (19,8711 Bl ood, 70, 1053-1062. Control sanples

that wold- e preseat wthoplepme ~GS6vaie) mixtwe. bised enpthy piserprectegaence of

' |
riso S0 957 S SRSl B ST G U
of an isptypk-omngetdiconeoltigGe dalgubbthined filoyn Gk ¥ SWheri plabhiaa was
s AN SR o M D, PIC el c e o ssrmhe o
(45% og R SaAahl dFfdeSobthih&l with PIRESE QA ?ﬂasmaﬂ_%n&,gn}vfﬁhﬁgéﬁn@i Wan

32% (40% of the maximal effect obtaine

activatqdasitef 300i révi plasinars 1g) 2 57T Retie FE (EIG. #) hirglohgedstiree id ¢angiation by
32% (4&){% ﬁ%%%ag@'la? lﬁtfg(ft re?ia{a]?r%gi:v\éﬁ) #]E-cghgi%r%tl prigsngag.a %ler%%c;rg,na highly
specific MAb to PK is equally effective in blocking coagulation mediated by the intrinsic

pathway triggered by contact activation (+ plasmin), and at 2-fold molar excess over PK, is as

efficacious as is the highly specific PK inhibitor ASP-440 at 10 uM.

[0121] All patents, patent applications, publications and presentations referred to herein are
incorporated by reference in their entirety. Any conflict between any reference cited herein
and the teaching of this specification is to be resolved in favor of the latter. Similarly, any
conflict between an art-recognized definition of a word or phrase and a definition of the word

or phrase as provided in this specification is to be resolved in favor of the latter.

39



S O 0 NN AN kR W=, O Y NN R W

Pk

W W N

pat hway triggered by contact activation (+ plasmn),

and at 2-fold nolar excess over PK, is as efficacious
w@2008914882 hi ghly specific PK inhibitor ASP-44PCHUSZ07/074761

nmv [0121] Al patents, patent applications,

publ i cations and presentations referred to herein are

i ncorporated by reference in their entirety. Any

fli et ween any reference cited herein and the
WHAfi@(‘dLAC%VIL Ilgﬁls specification is to be resolved in

favor of the latter. Simlarly, any conflict between

an artl-r ecegedmi ndelavlﬁg&}h@mnﬁﬁlaa word or phrase and a
definition of t rd or phrase as provided in this

specification is ta bgnr esol vedyin favor of the
| atter. WHAT |'S CLAIMVED @ A conpound having the
formul a: V\herean&r. des a aond NHan aromatic ring

selected fromt h@c oup consi st n of benzene,

pyridine and pyrim | 7 t ubscrl pt mis an integer

of fromO to 5; eac nd’epende tly selected from

the group consisting o cycl oal kyl , C C8) hal oal kyl
whereulnalogen -OH, -ORrR1, OS|(R) 3, OC(O)ORl - OC( O R1,

O NHR1, -OC(O N(R -SH, -SR1, -S(O.R1,
Arisa bgg ng:glaromg‘@mselcog( gmpmgrougqusg;mpgyof b@zene pyridine and

-NR1S( O 2R1, O NH2, O NHR1,
py‘@?@'@(m 2, -C((O))Rl, -ng? -C(:S)C(R? “NHO(O R,

the subsdxipt 6 QR IintegdNIdEGONNHR 5;- NRlC( O NH2, -NR1C(O NHRl
each R? %%ggnwwgggdcﬁﬂé?é@)wp COmgy: 1ng@&| QIWyI ((N,-.@g)haloalkyl
. ! RO -
halégﬁl OHN((BU @Sl(RWé@mﬂ& ﬁ@bzg ). %g'@;xIHR‘ QC(O)N(RY),,
-SHRS S( m SRR, -somm;eswwsﬂ& S(@)ZNRab)z,sNHS(ObR'

VREOHR = ORI N A R OB 1oy

“NMOUD)RS eINFCTCRO)R T, cmt:b@)mp UNRé(OQ@NiHQI mmqu(owiqahd
ar e eac

NS e TSR et “NECHOMNER g s FE 0RO B i-NBIGSHRY
NR'CH,R, R, -CN, -NO,, -NH,, -NHR', -N(R'),, -NR'S(O)NH,, -NR'S(0),NHR!, -
NH,C(=NR"NH,, -N=C(NH,)NH,, -C(=NR"NH,, -NH-OH, -NR'-OH, -NR'-OR, -
N=C=0, -N=C=S, -Si(R")3, -NH-NHR', -NHC(O)NHNHS,, NO, -N=C=NR' and -S-CN,
wherein each R' is independently alkyl;

L is a linking group selected from the group consisting of a bond, CH, and SO,;

Q% Q" and Q° are each members independently selected from the group consisting of N, S, O
and C(R%) wherein each R? is independently selected from the group consisting of H,
C).s alkyl, halo and phenyl, and the ring having Q% Q°, Q°and Y as ring vertices is a
five-membered ring having two double bonds;

Y is a member selected from the group consisting of C and N;

when Aris abond, mis 1;

when Ar is an aromatic ring, m is an integer of from 0-5; and

pharmaceutically acceptable salts thereof.
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and C(Rgq) wherein each Rg is independently sel ected
fromthe group consisting of H C - alkyl, halo and
w@b@sgplessand the ring having Qa, Qo, Q and Y BSI/D§0Q7/074761

vertices is a fve-nenbered ring having two doubl e
bonds; Y is a nenber selected fromthe group
consi 9t i ng PEokpRitd o&"clamqn“ﬁérehﬁA@lstéﬁ%gommc' l#sele\é‘fé@rfrom
Ar is an aromatic ring, mis an integer of

the grogp dopsiniingwé benzesalpyyidme ceppaidnglisal t s t her eof 2. A
conpound of claim1l, wherein Ar is an aromatic ring
sel ecteed fr r n ing. 9 e,.
pyr i dlsﬁe ar@%rﬁ?&nﬁgf?%ﬂuﬁg é’hgrem‘g%lﬁnobon? ﬁE]gT ]ﬁwll,
wherein Ar is a bond and mis 1. 4 A conpound of
clai m4l, haveomgpauntiof olaim 1] Baving Afcemixdend of cl aim 2,
wherein L is a bondpand Y is N 6. Acorrpound of clalm

2, V\,herelnLlsabo NHY 1SN a is a benzene
ring. 7. A conpound ere| n G, G and
are each independe tl\ 8NHp compound of claim

6, wherein Qb |s . A corrpound 6f claim 2, wherein
Yis C QalsSand |s sel ected from phenyl or
pyridyl. 10. A corrpou ROf claim9, Mherein Q@ is C
11. A conpound of claim2, wherein L is CH2 and Y is
N 125 A Cm%nefofgllaﬁﬁm%ﬁeremefea'%n%nﬂ? 1§N 13. A
corrpound of claim 12, wherein 5 are each

i ndependent |y sel ect ed fromthe gr oup consisting of N
and C6Rq) A gomponnd ofipleimmd, whereindi imallondyids Niand Ar is s

benzen® fgene or pyridine.

7. A compound of claim 6, wherein Q?, Q® and Q° are each independently
C(RY).

8. A compound of claim 6, wherein Q® is N.

9. A compound of claim 2, wherein Y is C; Q®is S and Ar is selected

from phenyl or pyridyl.
10. A compound of claim 9, wherein Q°is C.
11. A compound of claim 2, wherein L is CH, and Y is N.
12. A compound of claim 11, wherein Q% is C.

13. A compound of claim 12, wherein Q® and Q° are each independently

selected from the group consisting of N and C(RY).
14. A compound of claim 12, wherein Ar is benzene or pyridine.
15. A compound of claim 2, wherein L is a bond and Y is C.

16. A compound of claim 15, wherein Q” is O; and Q® and Q° are each
C(RY).
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15. A compound of claim2, wherein L is a bond and Y
is C 16. A conmpound of claim 15, wherein Qo is O and
w@ooanthsg€r are each C(Rq) .17. A conpound of cPEI/msDP7/074761

wherein L is SO2 and Y is N 18. A conmpound of claim
2, wherein each Ra is independently selected fromthe
group 160nsisstd aryl,
aryl ( FC 8 %ﬁ’@%‘ﬁ% °ﬁ°¥a§*§éﬁ‘”ﬁ%’f‘sm Bis %r@gfpmm kyl ),
-N(CL-C8 alkyl)2, -CN, -C(=0 (C, - C8 al kyl ),

(C=OlBH2, A CC(I@f@)‘lNHf Clailm 28w ¢l e)ach Rt(s::@)qp(e@delﬂy gelected

from thﬁﬁ{%}/ﬂ’gCOhS‘étl?@fﬁélk&%gak% Al lﬁ arggp] Céx:gyf)]élagogen, -

N, KL, alkwb« 0L CE0)8 -aN O LTI @;ﬂ i

C-C8 alk
(C=O) ey i c@@@)é‘j@ Garidi AN B0 CAIG s o

ocoGIRMTL PO SaliDaCLrs iﬁécg%&é@”*ﬁﬁw%'@

alkyl), M{@:@)O(@Xﬁs aDd?Bn'}@(CﬁNrﬂi(Cl Wﬂl'kN( O@C-?Sgﬁml:lic? ?gymgﬂﬁsoz(cr
a - a ,
Cs alkyl)(@é‘o?@?ﬁ“%é&%ﬂm N coon - o cr s al kyl ),
- 000(Cl1- 8 al kyl), O(C_O)O(c 8 alkyl), -NC2, -SH,
-S(C 39. C8 paddfifpound el Qﬁ@rélﬁ:eﬁélﬁRWs K}Yde)pend%gtly Belected

conpound of claim 19, wherein Ra is hal ogen.

from th@@WdSl@tﬂana@m@s’zdlkﬂeCe& alfjoxy, @mmﬁor@nw@ cs'alkyn

haloger), SN %‘:ﬂh NE‘ZC B%é‘?ﬁ g%ur&d Q%‘( )F’n?% @fc Or@c@]@zto

COOH&C(YO@@@@M@&BLQQO(OI C§alapl)l-nl(e§@90(ﬂl 4y 0x91)) -NO, ASH3-S(C;-
e su script g is an integer of from0O to 1; 9L is a
Csalk}’ll)p (Csesdkyldd fromthe group consisting of a
bond, CH2 and SO2; 10 each of Rb and Rc is

i ndepg dental ¥ 86 1LE 95 ok q |sti ng of
cycl oaPk Oni?du ? {1 ?oal l%g?l IifL‘lsfolg)ge -OH, -O0R2,
(BI(R2)3 (II(O)OR2 (II(OR2 (II(O)NHR2
21 A compound of claim 2, selected from the group consisting of:

NH N AH 0o
== NI = N | H NH.
= N _ “ NHj _ H NH, N 2
Na l 0 s
@] s R

NN\ N'N:N H I H NH
@" X NH; /@/ 7%\”/,\1 NH, SR 2
(o] Br 0 5 °

NH NH NH
NN/N o NH 4 Il H /Nl 4 H\/Q)kNHz
ISat s We Wy
F lo} (o]
O
NH N NH cl N N
=~ = 1o NH
DA A SR
0
0 s (0]
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12 -OC(ON(R2)2, -SH, -SR2, -S(OR2, -S(O 2Rz,
-S2NH2, -S(0O 2NHR2, -S(O 2N(R2)2, 3 -NHS(O) 2R2,

WO NRRSB(6BB2R2, - C(O NH2, -C(O NHR2, -C(O N(R2) 2pCT/US2007/074761
-QOR2, -(OH - 4 (=R, -NH(OQR2, -NR2C(O Rz,
_BHC( O) NH2, - NR2C(O) NH2,\ - NR2C(O) NHRg, 5 - N O)NHR2,

NH
RO N(R2) k&, - NH(O )2, - - CO2ZR2n NHy
S B Rt N o o T
R2]12,” - NR2S( O) - SO)2NR2 7 °
NH2C( =NR2) NH2, - N=C( NH2) NH2, - C(=NR2) NH2, - NH- OH,
-NR2-0H, -NR2-OR2, - 8 N:C-O -N=C=S, -Si (R2)3,
- NH- NHR2, -NI—|Q1QO) NHNH2, NO, -N=C=NR2 and,;S-CN, 9
whetei rhe |S|ndepend v alk when g is O
@f & ect ed@rﬁ @@ﬁ?@ﬁ%tl ng of Q
S an NRd V\herel n d Hoor @ -C8 al kyl; 2 when ¢
i's 1 Z is N and pharmaceutical |y accept able salts
thereof.23. A conpound of claim 22, wherein the
subscript qis 0 and Z is selected fromthe group

consi sti ng onpound of claim 23,

wher eiszh ég‘?}BE‘Eﬂd%@Vng éﬁm}l@tlgger of fromO to 2.

25. A conpound of clainm24, wherein Zis Oor S. 26. A
26

conpound of claim 22, ®iHn subslcript g is 1.
[ , L is selected from

27. A corrpok;'%g1 ofi cTH]
the group ¢ sth - CH2- -S®l . 28. A
conmpound of claim 27, d(\th ngx; subscript mis O.
i\m 29, r>
fr

29. A conpound of cla “—Sher&ljn Ro and Rc are each
| ndependent ly selecte the gr@up conHi sting of
-C alkyl, G -C8 al koxy, phenyl, phenyl (C -C8
Where‘%l kyl), hal ogen, -CN, -NH2, -NH(G -C8 al kyl), -N(Cl-C8

the sub%rﬁ)f |rﬂ %’an Q)o@ﬂ%m 0 (&"O) NH2 -OH, - COH, -CO(a -C8
“C8 al kyl), -0(C=0 Q(Gi-C 8al kyl ) - NO2,

the subs@}pt n-1$@10r®ger of from 0 to 4;

the subscript q is an integer of from 0 to 1;

L is a linking group selected from the group consisting of a bond, CH; and SO»;

each of R® and RCis independently selected from the group consisting of cycloalkyl, (C;-

Cg)haloalkyl, halogen, -OH, -OR?, -OSi(R?)3, -OC(0)O-R?, -OC(O)R?, -OC(O)NHR?,

-OC(O)N(R?),, -SH, -SR?, -S(0)R?, -S(0),R?, -SO,NH,, -S(0),NHR?, -S(0),N(R?),,

-NHS(O);R?, -NR?S(0),R?, -C(O)NH,, -C(O)NHR?, -C(O)N(R?),, -C(0)R?, -C(O)H, -

C(=S)R?, -NHC(O)R?, -NR*C(0)R?, -NHC(O)NH,, -NR*C(O)NH,, -NR*C(O)NHR?,

-NHC(O)NHR?, -NR*C(O)N(R?),, -NHC(O)N(R?),, -CO,H, -CO,;R?, -NHCO,R?,

-NR’CO,R?, -R?, -CN, -NO,, -NH,, -NHR?, -N(R?),, -NR?S(O)NH,, -NR?S(O),NHR?, -

NH,C(=NR?*NH,, -N=C(NH,)NH,, -C(=NR*NH,, -NH-OH, -NR?-OH, -NR?-0OR?, -
=C=0, -N=C=S, -Si(R?);3, -NH-NHR?, -NHC(O)NHNH,, NO, -N=C=NR? and -S-CN,

wherein each R? is independently alkyl;

when q is 0, Z is a member selected from the group consisting of O, S and NR? wherein R% is

H or C,-Cs alkyl;
when qis 1, Z is N; and

pharmaceutically acceptable salts thereof.
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al kyl), and -NH(C=O (C1-C8 al kyl). 30. A conpound of
claim?22, selected fromthe group consisting of:31. A
W@b@seselIt i cal conposition conprising a conporeUsf007/074761

any of clainms 1 to 30, in conbination with a
pharmaceutical Iy acceptabl e excipient. 32. A method of
treatiyg thy eshesing of Blafin 20 PivR&GEini the E\ﬁﬁ&lﬂtlﬂﬁﬁ @‘&Ed 758k8ected
met hod conpri sing admi ni stering to said subject

from theegrperuensistingof/Oo% aed Midrs 1 to 30. 33 . A net hod of
treating a plasma kallikrein dependent di sease or
condi ison [ ' | e [
conpr It2SI ng A[]a ﬁﬁq@??&%lghﬁ g \gge élﬂ%ﬁ gth’s%r‘T’}ﬁ nqs a rﬁ%r o¥ from

Oto2.any of clains 1 to 30. 34. A net hod of claln133
wherein said plasma kallikrein dependent di sease or
condltlon IS selecte the p consi sting of
stroké&> i nf} semRAUng et © {9 ‘8’&?5?‘@%&8?%1 al
infarction, deep vein thronb05|s (DVT), post
fibringlyt 'Achrﬁﬁﬁfrﬁ%ﬁ'ElaﬁﬁQQ' Whéeis, th@ﬁ%‘s&g)t qa8¢i oedena,
sepsis, arthritis, blood I oss during cardiopul nonary
bypass, |nflannatory bowel di sease, diabetes and its
conpl 2dat i dneommmnd Af glaim 36, whereind aisisplgeted fiorbibs iggoupn

si¥bppct, Jingpeed thereof, said nmethod conprising

m nistering to said subject a plasma kallikrein

speci fic nmonocl onal antibody. 36. The nmethod of claim

35, wWi28r ei A tdrepavndof tlaim 27 awhdrbiadle subsdvRBni 3Gl 1.

conmstﬁl&

29. A compound of claim 22, wherein R” and R® are each independently
selected from the group consisting of C;-Cs alkyl, C;-Cg alkoxy, phenyl, phenyl (C,-Cg alkyl),
halogen, -CN, -NH,, -NH(C,-Cs alkyl), -N(C;-Cs alkyl),, -(C=0)CH3;, -(C=0)NH,, -OH, -
COOH, -COO(C;-Cg alkyl), -OCO(C;-Cg alkyl), -O(C=0)O(C;-Cs alkyl)-NO,, -SH, -S(C;-Cs
alkyl), and -NH(C=0)(C,-Cg alkyl).

30. A compound of claim 22, selected from the group consisting of:

\s//\
NH
NH
<::2::ﬂ\ﬂzn\,/[::]/)kNH2 S H HN H I
I , ~\_ N NH, K NH,
o} , o}
NH
\ H\/l::ir)kNH

<::i;lij )

nd o}
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31. A pharmaceutical composition comprising a compound of any of

claims 1 to 30, in combination with a pharmaceutically acceptable excipient.

32. A method of treating thrombosis in a subject in need thereof, said

method comprising administering to said subject a compound of any of claims 1 to 30.

33. A method of treating a plasma kallikrein dependent disease or
condition in a subject in need thereof, said method comprising administering to said subject a

compound of any of claims 1 to 30.

34. A method of claim 33, wherein said plasma kallikrein dependent
disease or condition is selected from the group consisting of stroke, inflammation, pain, acute
myocardial infarction, deep vein thrombosis (DVT), post fibrinolytic treatment conditions,
angina, angioedema, sepsis, arthritis, blood loss during cardiopulmonary bypass,

inflammatory bowel disease, diabetes and its complications.

35. A method of treating thrombosis in a subject in need thereof, said
method comprising administering to said subject a plasma kallikrein specific monoclonal

antibody.

36.  The method of claim 35, wherein the monoclonal antibody is MAB
13G11.
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