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25i nhi bitor, they are converted in vivo into the active conpounds, and

t her ef orfdethMeay WaPOEbithe qomignés of veliclagregnenrpereted thicroan bagrfeiesce. Thi s i nventi on
al so provi des new conmpounds that are especially useful as inhibitors of
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enzynme, and al so exhi bit pharmacol ogi cal |y desirabl e properties when
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[0002] This invention was made with United States Government support under grant
R44EY 019629 awarded by the National Institutes of Health to ActiveSite Pharmaceuticals,

Inc. The Government has certain rights to this invention.

15
REFERENCE TO A "SEQUENCE LISTING," A TABLE, OR A COMPUTER
PROGRAM LISTING APPENDIX SUBMITTED ON A COMPACT DISK
[0003] NOT APPLICABLE
20

BACKGROUND OF THE INVENTION
[0004] This invention provides new pharmaceutically useful compounds that are prodrugs of
compounds known to be inhibitors of the serine protease plasma kallikrein (PK). Upon
administration to a subject having a disease or condition that can be treated with a plasma kallikrein
25  inhibitor, they are converted in vivo into the active compounds, and therefore have valuable
properties as pharmaceutical agents. This invention also provides new compounds that are especially
useful as inhibitors of plasma kallikrein, in that they exhibit both high potency inhibiting this

enzyme, and also exhibit pharmacologically desirable properties when administered in vivo.



() wherein Ar is a bond or an aromatic ring selected fromthe group
consi sting of benzene, pyridine and 5pyrimdine; the subscript mis an

i nt eger oWVoOf2pm78680 5; each Ra is independently sel ect edTfuseomoohE2yr oup
consi sting of cycloal kyI , R1 0Si (R1) 3,

hal oal ky hal o -
-0C(0)0-RL, -0C(0)RL, r\fHE)IiVVE@ﬁIONSRl -S(0)RI,

- ( 0)2 N RS 2R1

- C{ 0) NH Oosi(oczﬁ‘ éﬁfSp%g@%)’\gﬁ%?’f ’i‘%ﬁ% E%lhgs ‘E‘f%@%g%{ hs%l P ; N‘alé( 0) R,
“NRIC(0) RL, - NHC(0) NH2, - NRLC(0) NH2, - NRI C(0) NHRL, - NHC(0)NHRI, 10 - NRL
C(0)N(RL) 2, -NBC(0)N(RL)2, - _CCRRL, - NHOORRL, -NRICCRRL, -RI, -CN,
-NO2, -NH2, -NHRI, -N(Rl)2, <~ NR §(40) 2NRRL, - NH2C(=NR1) N112,
-N_:C(NHZ)N112, - NRl)lN%\ 2, NRy- OHy—NR -OR' , -N=C=0, -N=C S,
-Si(RI)3, -NHNHRL, - NHX and -S-CN, wherein each R1
i s independently al kyl or arg_'; Lis ali nk| ng oup selected fromthe
group consisting of a bond, and SOZ 15 Qa, b, and QC are each nenbers
i ndependently sel ected fromir @ Jleonsisting of N, S, 0 and C(R)
wherein each Rq is independentl el ected fromthe gr ourﬂ)con3| sting of H,
Cl1-8 al kyl and phenyl; Y is a nenber selected fromthe group consisting of

C and Nyyherdf Sixrtlshe?béﬂcf'& alﬁaa\‘d)lﬁgtlc%n% §dectéLframdhelgdsp ChM@stit@rdfibesent Spy@idine and
five-menbered ring having two double bonds; 20 and when Ar is a bond, mis

1; when parimidingirthasubseriitan is avgintagey @f feom Orip Sgeachdy is mﬁp@dsnﬂ»@ql%ct%@ fremishs

selectedfromthe H,_ C I

phar nac&ti4P cé’PF’ﬁmé%%focag%ﬁ(é’%ég Ciagg'tl he}oeg’dEl [‘%gog’iﬂ%%sqgg%%ggg )O gé)n%(r %1
formil a d)ce@mHRbdmm@>N€R‘§zh%}ml @Rmsg@m lg(@')z'R j mmzmﬁzmmmmmhdswmm )2,
general formula I'l (see, WO 2008/ 016883 625 4%
25Upon aHIﬁSﬁ@bRraNPoﬁ(@bRa "6 ()N -CAONEER NGB RO s nC@)H ey

B vivo NHAOR SR GOR: SHTRBINE MR IGORIESAR oMK SRR ORERIL] o
properti NR1©€())MRf’)QEM{(E(mBF(R‘@geGK)§H m@pmom%mﬁmogzbm/ Q61 290,, -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)NHNH,, NO, -N=C=NR' and -S-CN, wherein each R' is independently alkyl or aryl;

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

15 @ Q", and Q° are each members independently selected from the group consisting of N, S, O and
C(RY) wherein each R is independently selected from the group consisting of H, Cg alkyl and
phenyl;

Y is a member selected from the group consisting of C and N; , and the ring having Q°, Q" Qand Y

as ring vertices is a five-membered ring having two double bonds;
20  and when Ar is a bond, m is 1; when Ar is an aromatic ring, m is an integer of from 0-5;

X is a member selected from the group consisting of H, C;.s alkyl and phenyl; and pharmaceutically

acceptable salts thereof.

[0006] The compounds of general formula I are prodrugs of the plasma kallikrein inhibitor
compounds of general formula II (see, WO 2008/016883, and U.S. Patent No. 7,625,944).

25  Upon administration to a subject in need of treatment with a plasma kallikrein inhibitor, the
compounds of the present invention are converted in vivo into compounds of general formula

I1, and therefore have valuable properties as pharmaceutical agents.



[ 0007] The synbols Qa, o, Q, Y, L, Ar, Ra and min general fornula II

have the sane meaning as in general fornula I. 100081 The followi ng are
ment i onedwaoedasgkes of particularly preferred conpounegsTafS2&igenaeal
formula I: (a) (2 -hexyl am no-(4-((1-benzyl pyrazol e-4-

car bonyl am no) net hyl ) phenypnet h@ enecarbamate (b) (Z2)-hexyl
am no- (4-((2, 5-di methyl-1-(4-pyri e hyppyrrol e- 3-
car bonyl am no) net hyl ) phenypngt¢ hyl enecar ba O(C

am no- (4-((1-4-fluor ophenyl-/ ~5Adi met h
phenyl ) met hyl enecar bamate Qd)_.(@3 - hexy! NH

am no- (4- ((1-4-chl or ophenyl- 2N6-di net hyl - pyrrol e- 3- c&r bonyl am no) net hyl )
phenyl) net hyl enecarbamate (e)| (Z) - hexyl

am no- (4- ((1-4- met hoxypheny1- 2, 5-di met &-{ pyrr ol e- 3- car bonyl am no) net hyl )
15 phenyl ) net hyl enecar bamat e ' ta?1

am no- (4- ((1-4-net hoxyphenyl- 2, 5-drfret hyl - pyrrol e- 3- caﬂlponyl am no) net hyl )
phenyl ) net hyl enecarbamate (g) (Z2)-nethyl

am no( 4060 4- Thd gnapiey, B,2Q5-ilyetrhRf aplmriolgengaldartaln ] bavicriby semtcy| )
phenyl ) net hyl enecar bamat e Ogh)(Z) - met hyl

am no- ( A0EINgAsAp geRSpHeYM2 3 5- di net hyl - pyrr ol e- 3-

carbonyl am no) net hyl ) phenyl ) met hyl enecarbamate (i) (Z2)-methyl

ani no- (40082, SFici fodibivyie dre deptionadydsresampleppf patieuldrly ardfersd eompeandeety| )
phenél ) net hy] enecarbamate (j) (Z2)-nethyl

ami n8- ( £eperel i9Eml Loy r azol e- 4- car bonyl ani no) net hyl ) 25

phenyl ) net hyl enecarbamate (k) (Z)-benzyl

ani no- ( 4a) ( 1-(Beheyl pyriee-6t-61 beoaylppngdlad no) met hyl )

phenyl ) net hyl enecarb t 1/ 075684PCT/ US2010/ 061122 (1)(2)-b I
ani no- ( fﬁ%beﬁyﬁgﬁ%‘@%@@?ﬁ?@%ei@ﬁ%eﬁﬁ% rr?"laﬁeo) net hyl ) (1)(2)-benzy
(b) (Z)-hexyl amino-(4-((2,5-dimethyl-1-(4-pyridylmethyl)pyrrole-3-

carbonylamino)methyl)phenyl)methylenecarbamate
10 (¢ (Z)-hexyl amino-(4-((1-4-fluorophenyl-2,5-dimethyl-pyrrole-3 -carbonylamino)methyl)
phenyl)methylenecarbamate
(d) (Z)-hexyl amino-(4-((1-4-chlorophenyl-2,5 -dimethyl-pyrrole-3-carbonylamino)methyl)
phenyl)methylenecarbamate ‘
(e) (Z)-hexyl amino-(4-((1-4-methoxyphenyl-2,5-dimethyl-pyrrole-3 -carbonylamino)methyl)
15  phenyl)methylenecarbamate
® (Z)-methyl amino-(4-((1-4-methoxyphenyl-2,5-dimethyl-pyrrole-3 -carbonylamino)methyl)
phenyl)methylenecarbamate
(2) (Z)-methyl amino(4-((1-4-chlorophenyl-2,5 -dimethyl-pyrrole-3-carbonylamino)methyl)
phenyl)methylenecarbamate
20 (b (Z)-methyl amino-(4-((1-4-fluorophenyl-2,5-dimethyl-pyrrole-3-
carbonylamino)methyl)phenyl)methylenecarbamate
(1) (Z)-methyl amino-(4-((2,5-dimethyl-1 -4-pyridylmethylpyrrole-3-carbonylamino)methyl)
phenyl)methylenecarbamate
G9) (Z)-methyl amino-(4-((1-benzylpyrazole-4-carbonylamino)methyl)
25  phenyl)methylenecarbamate
k) (Z)-benzyl amino-(4-((1-benzylpyrazole-4-carbonylamino)methyl)

phenyl)methylenecarbamate



phenyl) net hyl enecar bamate (m (Z) - benzyl

am no- (4-((21-(4-fluorophenyl)-2, 5-di net hyl - pyrrol e- 3-car bonyl am no) net hyl )
phenyl ) mewbybemesesbamat e 5(n) (Z) - benzyl PCT/US2010/061122

am no- (4- ((1-(4-chlorophenyl)-2, 5-di met hyl - pyrrol e- 3-car bonyl am no) net hyl )
phenyl ) fipt hy (Aremaybamm €4 0)begnzylpesaglptd-carbonylamino)methyl)

am no- ( 4- -(4-neth h 1)-2, 5-di hyl - -3- '

pheny! §H’@%‘{%’§bﬁ(&?}&’g§%§{ﬁé@@%%))(z) 5 Ih;/TFt yl - pyrrol e- 3- car bonyl ani no) net hyl )
ani no- (fn{ ( Lexdodrmihaxypienylisdudoshanst) iy s-dpysthpleybledrdadmyymring)reiylly |
) 10 phenyl) et hyl enecarbamate (q) (Z2)-ethyl

am no- ( ph¢nylmethydéncoarbpieidy 1) - 2, 5- di net hyl - pyrr ol e- 3- car bonyl ami no) et hyl )

phenyl ) net hyl.enecar . .
am o (1 (1 CPRSF R0 ROBey 1) AR P S mep e bR e Dy
phenyl %gﬁ% Zh?ﬂgqa{eb%fb?m?teli( s) (2) - et hyl

am no- (4- , 5-di et -1-(4- I dyl - 3-

car bo n%/ (@ni n&&enEy) E)T%‘Fiér{ﬁ}’f@ h@%ﬁéﬁ%gﬁ)ﬁ%é{n%tﬁﬂ%}%@eég-ﬁ%bonylamino)methyl)
ami no- - _4- | ani hvl

phenyl ) Bé@@eﬁl@éﬁeﬁé@%@%&e( W) (2)-plopyl noymet i)

ani no- (gp)( ( 1{Z ethplt dnoxy gheely) methbxghiheaylingl 5-giynatiorleysotead ey damm)metnl) )
20 ﬁhenyl ) met hyl enecar bamate (v) (Z)-propyl
ani h9- ( BheyDmeihepespipmaity 1) - 2, 5- di met hy1- pyrrol e- 3-

car bonyl am nejy Nhe D _ _ _
C oY T PP B PO AR B By - pmylaminomethy)

car bony baeryhim)atigtlerydcibhmiatel ) met hyl enecar bamat e 25(x) (Z) - pr opyl
am no- ( %rs (2, %i)qletgﬁt a'?%%&i&%’i’%b&%ﬁ&%@yﬁ% -¥1{nr1é)tix}§l_-§’}7rrole-3 -carbonylamino)methyl)
phenyl)methylenecarbamate
15 (s) (Z)-ethyl amino-(4-((2,5-dimethyl-1-(4-pyridylmethyl)pyrrole-3-
carbonylamino)methyl)phenyl)methylenecarbamate
® (Z)-ethyl amino-(4-((1-benzylpyrazole-4-carbonylamino)methyl)
phenyl)methylenecarbamate
(w (Z)-propyl amino-(4-((1-(4-methoxyphenyl)-2,5 -dimethyl—pyrrole-B-carbonylamino)methyl)
20  phenyl)methylenecarbamate
(V) (Z)-propyl amino-(4-((1-(4-chlorophenyl)-2,5-dimethyl-pyrrole-3-
carbonylamino)methyl)phenyl)methylenecarbamate
(w)  (Z)-propyl amino-(4-((1 -(4-fluorophenyl)-2,5-dimethyl-pyrrole-3-
carbonylamino)methyl)phenyl)methylenecarbamate
25 (%) (Z)-propyl amino-(4-((2,5-dimethyl-1-(4-pyridylmethyl)pyrrole-3-
carbonylamino)methyl)phenyl)methylenecarbamate
(v) (Z)-propyl amino-(4-((1-benzylpyrazole-4-

carbonylamino)methyl)phenyl)methylenecarbamate

30  [0009] In another aspect, the present invention provides a compound having the formula:



car bonyl am no) net hyl ) phenypnet hyl enecar bamat e (y) (Z) - propyl

am no- (4- ((1- benzyl pyrazol e- 4-

car bonyl| awDreo)wasésyl ) phenyl ) net hyl enecar bamat e 30 [ 0009pcCirusamohBr2 aspect ,
the present invention provides a conpound having the formula: WO

2011/ 075684PCT/ US2010/ 061122 rein the subscript mis an integer of from
O to 5; the subscript nis an in Hof fromO to 4; the subscript g is an
i nt eger of fromOtoﬁé i i ) , ITédfr t he group
consisting of a 5 bdRdn ; €a —4&nd |@—'s i ndependently
selected fromthe group c i St4 ng of cycl satkyl H oal kyl , hal ogen, -OH,

-0R2, -0Si(R2)3, -0C(0)0-R2, - % -ogFO)NHRz -(0) N(R2) 2, -SH, -SR2,
“S(0)R2, -S(0)2R2, -SCRNH2, - S(0)2NMR2, B)[2N(R2) 2, - NHS( 0) 2R2,
NR2S( 0) 2R2, - C(0) NH2, - C(0) NHRY, - CLOYK( R2) 2.)q- C(0) R2, -C(0) H, - O(=S) Re,

- NHC( 0) R2, NR2C( 0) R2, - NHC( 0) NH2, -NRZC(O) NH2 - NR2C( 0) NHR2,

- NHC( 0) NHR2, - NR2C(0) N(R2) 2, 10 -NHC(O)I\EIﬁf -02R2, - NHOO2R2,
-NR2ZOO2R2, -R2, -CN, -NO2, -NH2, -NHR2 R2) 2, NRZS(O) NH2

- NR2S(0) 2NHR2, - NH2C( =NR2) NH2, - N=C( NH2) NH NR2) NH2,
- NR2- ORavherdifs (bﬁcsubscmscrrss)an Sixt(egezpé %mﬁoo:} m\ﬂgﬂ(scmn IS REEURED ngram %togd the ”

wherei n each i S .inde
sel ect ed"5B W@ndPtggffp?gﬁ t?%??&hﬁf@@%&pﬁ%%g@g?ﬁ(@ r(%iﬂsg%ﬁgts)rl 1- C8
al kyk; Wogd CHJ sdISOZ ehéh MR 1Y RSs mdembamysmeewdefebrﬁ nlmrgmh;ec@rsmﬂtlpg of
consisting of H Cl..3 alkyl, and g and har ma;ea Jdy
tsﬁl tsI t legeleakyl, haloalbyl, hh]@g@fbn@&arﬁg of dBﬂbf"&Q PRI 2 (ﬁ)apa eog&g s of
e plas 2
2008, 01 CBSORRT LA SRPRIORS, SGORRE SRR SRIo%Alt ?:%@r)%% R ?ﬁgm(m
Z lrJg] gct Nazs(egg{%fc(to)ﬁngnl“(t))m gz(mfaﬁaz, k@{@)ﬂﬁ;@(@)ﬂ&@(ﬁﬁ)m OSHC @RSy
onverte vivo into ¢
gg\ie \C/)al NB%‘I:@ oPEFC(QN s - l}%ﬁéﬁlﬁﬁ@%@f N‘gﬁ?@\zﬂﬁ N%%)N%Rﬁwf{i&%ﬁ{ﬁsz’
75@% 0 1 Therfy NS - -
geneé Ou Sﬂlﬁ @@2@1 %garre rredg}r%?ng as qzﬁwgé{he%\] #Nﬁzﬂungg “SHR, -NR)z,
_NRZS(O)NH,, -NR*S(0),NHR?, -NH,C(=NR*)NH,, -N=C(NH,)NH,, -C(=NR )NHZ, ‘NH-OH, -
NRZ-OH, -NR%-OR?, -N=C=0, -N=C=S, -Si(R?)s, -NH-NHR?, -NHC(O)NHNH,, NO, -N=C=NR*
and -S-CN, wherein each R? is independently alkyl or aryl; 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 q is 1, Zis N;
15 X is a member selected from the group consisting of H, C1.5 alkyl, and phenyl;
and pharmaceutically acceptable salts thereof.

[0010] The compounds of general formula III are prodrugs of the plasma kallikrein

inhibitor compounds of general formula IV (see, WO 2008/016883, and U.S. Patent No.

7,625,944). Upon administration to a subject in need of treatment with a plasma kallikrein
20  inhibitor, they are converted in vivo into compounds of general formula IV, and therefore

have valuable properties as pharmaceutical agents.
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[0011] The followi ng are nentioned as exanples of particularly preferred
conpounds of general fornmula I11: 5(a)(2)-nethyl

am no( 4- (Wo-2bamwydsindol e- 3- car bonyl am no) net hyl ) phenyl po@tusgdienenazr bamat e
(b) (2)-methyl am no(4-((1-(benzenesulfonyl)indol e-3-carbonyl am n03 nmet haxl )
pheny! ) Mt syhbole 3y RafaZem, fend g2y genergl|formula IV have the same meaning as I gener
am no(4-f 1- bﬁgzyl i ndol e- 3- car bonyl am no) net hyl ) phenyl ) net hyl enecar bamat e
(d) (2)- #%&m no(4- ((1- (benzenesul fonyl )i ndol e- 3- car bonyl ani no) et hyl )
10 phenyl ) net hyl enecar bamate [0012] | n anot her ~aspect, .the pr esen(%l%,

i nvent i 400131 ovitedellewmsaimasniagdnediss cxapRlEnpt Haéﬁlﬂiﬁ Ryeterigs; cRmpo

(4(Ra), 1&%1\90m enR- Ar is aring selected from benzene, pyridine,

pyrim digf roa 1T ve: member ed heteroaryl ring, Ra has the sanme neani ng as

in general formula |, and m.is an.integer of 1-5 e r.i -

:/\/ne%5 Ar (®s pyfi-meHyl a@l@(%@:‘ﬁ?ﬂ?{’]}i‘@%ﬁf??f -bapﬂgr,nng)ﬁxge@ly @ %@?ﬁ&ﬁ?lggea?a%amafle

five-nmenbered heteroaryl ring. 20 [0013] The follow ng are nentioned as

exanpl egbpf A)-hiethiyl amino(p«(@f @enzdedivpplindsle of-cagonsdaminpypefiyld v:

a

(N-%(4- c RherhmsthderssAdAN et hyl - 1- (4- 1 uor opheny1) - 2, 5- di met hyl - pyrr ol e- 3

- carboxam de b

N- [ ( 4- cde)oani(F)-cibyl qmmngfb«éfmyml'mﬂo1(e23-ﬁ¢rbm>dgﬁi@ﬁ9m9th21)ﬁleaiy}?€{6ﬁvﬂe-nﬁ%rl?%?aé? 3-

25 carboxam de WD 2011/ 075684PCT/ US2010/ 061122 (c)

N-[ (4- anpagi(m-@&yi Qﬁﬁ?gégl(’(ﬁi(%’ﬂz]enésu(fénﬁﬁhM&)zFﬂadfmly)&lﬂn&nmﬁthnﬁ) hyl - pyrrol e-3
€

- car boxam
N- [ (@- c phbayhméthighgshdhapiajaret hyl | - 1- (4- chl or opheny1) - 2, 5-di et hyl - pyrrol e- 3
- carboxam de 5(e)
N- R4- car bam m doyl phenyl ) nmet hyl ] - 1- (2, 3-di hydr o- 1, 4- benzodi oxi n- 6-y1) -2, 5-
[0012] In another aspect, the present invention provides compounds of the general formula
V:

0O
NH

i H::

HsC™ N~ ~CHs

@(Ra)m

15 V)

where Ar is a ring selected from benzene, pyridine, pyrimidine or a five-membered heteroaryl ring,
R® has the same meaning as in general formula I, and m is an integer of 1-5 when Ar is benzene, 0 —
4 when Ar is pyridine, 0-3 when Ar is pyrimidine, and 0-2 when Aris a five-membered heteroaryl
ring.

20 [0013] The following are mentioned as examples of particularly preferred compounds of

general formula V:
(a) N-[(4-carbamimidoylphenyl)methyl]-1 -(4-fluoropheny!)-2,5-dimethyl-pyrrole-3-
carboxamide

(b) N-[(4-carbamimidoylphenyl)methyl]-1 -(2-fluorophenyl)-2,5-dimethyl-pyrrole-3-

25  carboxamide



di et hyl - pyrrol e- 3- car boxam de (1)

N-[ (4- car bam m doyl phenyl )nethyl] -2,5 -dinethyl-1 -(3 -pyridyl)p yrro

| e- 3- car bw® 2an/desség) N-[ (4- car bam mi doyl phenyl ) net hyl | p€2/iB2aionetiby1- 1 - (2
-pyridyl)pyrro le-3 -carb ox am de (h) .

N- [ ( 4- car bami ncadyl(4aehgmimepriphpnylmesbyi-hef ipatbaxsphend st Aipetylpysple-3s.
10 car box rgi dr%ide[ 0014] In yet another aspect, the present invention

provi des?: %ar maceuti cal conposition. The conposition includes a conpound

of formula I, 11l or V, in conbinatjon wth a, pharmac 1cal |y acceptable
excipient.  [@dNs|(4carbamimidop e@éh%@?%'tl ﬁé‘%?%gwyﬁ%%ﬁlmgﬁywwﬁgé a
nmet hod %%rbtogﬁrﬂg i;ng condi tions 15associated with diabetes and hypertension,
e.g., retinopathy, macul ar edema, nephropathy, neuropathy and el evated

mehoa of &1 edel Ho kokPERIEARY BRI TROR el i et B R FE R et e

by excesshyg Vasedltal.PsixaBak | ity and consequent edema, e.g., ischemc and
henorrhz%:nc gt?%ﬁe, d(iaabé(ti ¢ macul ar edema, cystoid 20 nmacul ar edenm,

retinal vein oge | on age-r.el at ed Iy ratj.of tar -
capillary | eak@&#@fﬁﬂé?m’éﬁ@ow}lgﬁﬁ)gﬁ%b% 1&%&3’2‘26‘@ IJ)?‘@SQ% i &3y pramide
anot her aspect, the present invention tgr ovi des a met<hod o({y tre |r£g f 4
pl asma kal | i krig) N-i(éicabeminidoyibenylypethyhid: * Hsethn-1a(2sp b yialemsggboxamide
t hereof The met hod includes administering to the subject a conpound of
formula I, |Il1(h9N-|{4-c@amimidoylphenyl)methyBR|EHnHESTCRI-Hidz0ON2 GFpYHEICERAW NGS
[0018] Figure 1 provides structures for selected conpounds of the

i nvéAt i catbok@mid¥] Fi gure 2 provides structures for sel ected conpounds of
the invention. [0020] Figure 3 provides tautoner structures for selected
conpoundeo ] ovindedandihdriagpece the preWidt 20/bh1iQVHOSUIRCT PUS2OLOUOB] IRRPEETM LED
DESCRI PTI ON OF THE | NVENTI ON | . %‘fétlcfgl ti ogs ﬁ(]; 21] U%l e%.s ot.herw se st ated
the fol I'GWiREPOSHAR Ifgdysdss p§ORRAY FPela s homaRd i PROHEIRE M e reani ngs

given b : s were generated using the software
G R T

pr ogram ra, version 11.0.1.

[0015] In a further aspect, the present invention provides a method of treating conditions
15  associated with diabetes and hypertension, e.g., retinopathy, macular edema, nephropathy,

neuropathy and elevated blood pressure.

[0016] In another aspect, the present invention provides a method of treating a clinical

condition that is caused by or is aggravated by excessive vascular permeability and

consequent edema, e.g., ischemic and hemorrhagic stroke, diabetic macular edema, cystoid
20  macular edema, retinal vein occlusions, age-related macular degeneration, head trauma,

capillary leak syndrome, and glioblastoma multiforme.

[0017] In still another aspect, the present invention provides a method of treating a plasma
kallikrein-related disorder or condition in a subject in need thereof. The method includes

administering to the subject a compound of formula I, Il or V.
25
BRIEF DESCRIPTION OF THE DRAWINGS
[0018] Figure 1 provides structures for selected compounds of the invention.
[0019] Figure 2 provides structures for selected compounds of the invention.

[0020] Figure 3 provides tautomer structures for selected compounds provided in Figure 1.



[0023] The term"alkyl", by itself or as part of another substituent,
nmeans, unless otherw se 10stated, a straight or branched chai n hydrocarbon
radi cal , waewbng7sdése nunber of carbon atons designated (iPCe/USLOBIRANS ONe
to eight carbons). Exanples of al kyl groups include nethyl, ethyl,

n- propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl, n-pentyl,

n- hexyl, n-heptyl, n ) l*fS@R* efinitions herein
(e.qg., alkyl, al koxy,B%;ﬁI/‘%(I%Fg[?nﬁno, a#@%@{Tgﬁﬁwgﬁgﬂﬁﬁoal kyl), when a
prefix is not included to indicate the nunber of main 15chain carbon atons
in an al kyl portion, the radical or portion thereof wll have 12 or fewer

mai n chgi atons. [0024] The term "al kyl ene" by itself or as part of
anot heri's%gl??‘?(ﬁiént means a dival ent radical derived from an al kane,

as
lified by -CH2CH2CH2CH2-.  Typical |y, k .al kyl . i
navestr W) ¢ B cbinest e Lot b e Dr Al il Bt ”
20car bo'ﬂﬁﬁé@@n&ﬁingggﬂfeﬁfb@fowd in the present invention. A "lower alkyl" or
y L

"l ower a ene shorter chain alkyl or al kylene group, generally

havi ng four or_fewer carbon atons. [0025].The.term"cycloal kyl'~refers to
hydr oc ar“g@ﬁ] r i CRYEPHEGINABICE ETY SrAFd R spitvggre rpf(?%xrgt @ﬁ%m%leopgr ?,%’
C3_6cychalikyikh, wgloReipg.ful ly saturated or having no nore than one double
bond between ring vertices. One or two C atons may optionally be repl aced

by a car | . 5" | .pal kyl 7~ i s al e / r i | i 4

pol ycyc I[@g)r(yd?}?ég%%@li ’3’@'51}/85 hfcoﬁ %%gfu% 8 g?m?)getérsrp]?sg?‘? |5§l/%:a?lgﬁgﬁ%g fﬁ%é‘%? gne,

bi cyg! ok@ted, 2kesiERIE britctied WienhplrpERbbradical) bving dheitldabdr of cardox atoenst he
nunber of ring carbon atonms in a cycloalkyl, the radical or_ portion thereof

wi |1 hadesignased ¢ewsn-srnergs ene somshicarhonsy Joosiplesd alky groupg redidp methyl,

"al kyl anj;no" “al kyl thiq" . (or i B S (Y g W WaT=1FY e ;
convont PRGBS, Poba L brbunityLoleph, BbEREKpe-Bu1 SSRAL OGN n AL »

r emai ndettyffant e I, doulegchvéfahadefinitigarheadinife. g.aalksiyhlkoxgradkylamomw, a sul f ur
atom respectively. Additiognally, for dialky] %rri no. ar oups, thg alfla/l.
por t i onglkylhiopalkylsae.dntralion). dibeh @ pesftx wHat Whdsd Wingisatelgy number of main

20114 07§§§f} %ggo}f%%n%%%gﬁjaﬁﬁ@ SRR € dadiCal foP @tiﬁn%ﬁ&emq{a@g 15loRG%wért h the
nitrogen atomto whi ch eac PS attached.  Actor Ingly, a group represented
as - 1\ TRaRbchain oadot atomsi ncl ude pi peridinyl, pyrrolidinyl, norpholinyl,
azetidinyl and the like. [0027] The terns "hal 0" or "hal ogen," by

thensel Yﬁmfr Bt B talRfle AN B NREIFSHAS hhrk UEMothe? RBRHtudabhRESs PEREIW Se
stated, a fluorine, chlorine,” bromne, or iodine atom Additionally, terns

such as radiedl datiked frémanelkmaras exemphiédivie-CRdhalbatey| Trarerlyo by Rkyb@r ky| .
For example, the term "Cl.4hal oal kyl." is nean,to include trif r hyl ,
2,2, 2-1 gﬁ‘ﬁyf%} %@Pﬂwmﬂe @Wir%%ﬁéﬁonﬁ%‘% Yop tg’B?ﬁ g,ro‘é%sg""t"ﬁég W?%ef%?%ozs]
Theod er Byrbsh ¥loms rafeiTRA G BHe@bscAPIMOSM . QA "IBiwey SkIC 0@ "ok MIkytdnkCis
aromatic 10 hydrocarbon radical 'of 5 to 14 ring atons which is

unsubst atshora chainsalitd or allylsde gradopaengerb having fhucerdewer ¢asben &0WSt i t uent s,
preferably one, two, or three substituents selected from al kyl, cycl oal kyl,

cycl oal kyi25g! Kpe tethl'@icloaigMOnefdry &y Ipayocatdnaiings haningahe mdidatedinumber of
nonoal kyl am no, di -al kyl am no, hal oal k}/l , hal oal koxy, heteroal kyl, (gﬂ?
(where RDB gtqwqjﬁe(gg,&p,_scycloalkyl) and being fully saturated or haviig no more than one double
bond between ring vertices. One or two C atoms may optionally be replaced by a carbonyl.
25  "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
30  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
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al kyl, cycloal kyl, cycl oal kyl -al kyl, phenyl or phenylal kyl, aryl or

arylalkyl), -(CRR')n- 15 COOR (where nis an integer from0O to 5, R and
R' are i wependendshy hydrogen or al kyl, and R is hydrogenT/uskkyplog1122

cycloal kyl, cycl oal kyl al kyl, phenyl or phenylal kyl, aryl or arylalkyl) or
_{ CR R’ nmbiNRARGorh37enembered ring mx@gbfp nfcmm aloplogyhifh eaghds F@tacaﬁde

d d I
ot ner . RPERA Legp e B e R B GG b RERTIRERAE | S

aryl or rphdliky | azetidayiend¥sried. fi cal |y the term ar yl i ncI udes but i S not
limted to phenyl bi phenyl 1- napht hyl, and 2- naphthyl, and the

substit ﬁ@(ffj@r gﬂxb N b IBLEH o I’?ﬁl?%én?rl{);ythhﬁ{gglvése& nyaﬁto?ﬁf?&héﬁj subbtfligfis to

t hose a Wherdih 9ne eroato het er oat om f uncti onal
groups hpye, iepdsagiegdwaserstaid, a @ubting, chhurine, bretrma) on@pdarecitehi Additopelly,i es,

, dyl | | | |
ﬁe? ero g%{gn@yséﬁlé gsg &r;&?llll@é " ﬂf%&%‘gl&% HS’“’%W@%%V% %ﬁﬂﬁ%ﬁ n Fér"g : nd
sul fur }(Qﬂgle h% QR +©® AN 6}{'& oél i dinzef 1o aRthdeRBnRbbARE]T 228, 21K Bdordkdyl, 4-

opt i onal uat erni zed. eroaryl group can be attached to the femainder
of the rhleecultd, Blvraugiropylhetethodikem Non-limting exanples of aryl groups
i ncl ude phenyl, naphthyl and bi phenyl, while non-limting exanples of

het er oarphy OP}Peft hA ohytiem Bk ladhyd AMAI SeRbcx] #e oPyblycyyiciardmatiny| ,
triazi n)}f‘ %w no |enyl qui noxgl [ nrif)lv, qui nazdg?éll%ﬁ?ycm nngl mwl : g

pht hal amydm,cm;bobeamoalruféz«) rh9' rrmg:ammwmh is mnlzstmtaégbasghstltuwfiﬂéwnmyyl

benzotri azol yl, benzj sox b f dal

penzot MBS o 194 ha ARy BTN oy P Hres APROEDs Ser DB A

| m dazopygjodi 213%ycl@ﬁﬁ?pilﬁylaﬁﬂb)@yan@q{y@ﬁfx‘i'r aRyky, abENE,Qtleind, mdnddol yl

qui nol yl” i sogqui nol yl ; sof hi azol ﬁl@ ]g razol yl, i ndazo yl, qﬁgt eridinyl,
Algf'E2

i mi dalzolaj&{yla;]mmoadledllyylamtm halpalkyl, Y yeterealiod ag ORIWhere R anivirogap |
rro ia ”

D0 oY sahroskaush stk el PR GT But S B B Stanflo (R R

Conq'Snat(%@(Pﬁ Wl y{eq{ ek if@d érgﬁL OQ§59R3 1’1;'&1r X O6¥nd eﬂ(llé?‘lltlg%ly)irdgén BE&IRY1,L O

i ncl"tde roups eteroary groups as descfi bed above. [0029]

Subst i t uaARSisthgtdrdgbe, a’iltylj cygloallpsd, ayrealkytalled, Iﬂwdylamqahgleyie}kal Iayylgel ect ed
from -halogen, -OR, -0C(0O)R, -NRR', -SR, -R, -

- CONR R'arylalRyD)oR—(CR’FS )eCQ@;R\lR Rvhere RS @ OYe2er fronrd tg(i))Rz FanleFare ( 0) NR'R'
-NH O(NH2) =NH, - NR C(NH2) =NH, - NH. O(NHR) =NR' , - §(0 S(0) 2R
- S( 0) 2NEndependaxtty Sydozen or alkgl, ap&R? ﬁ%Ro@@lm@})%ﬂklﬁiMf egplyotlier, hydrogen,

et o T SR POHIHEE LIRS CT A B n gLl ruber o
' ndQDenCi@élﬁE&al@&he cetrm%rilrlﬁamhgsd bogenot 1Ghited @l klydnyl, (Bi@l&ny}yd’rrmaht&lyl an€2- 8
al kenyl naphfﬁgl %Illd %/he substituted forms thereof. Similarly, the term “heteroaryl” refers to those

aryl groups wherein one to five heteroatoms or heteroatom functional groups have replaced a

ring carbon, while retaining aromatic properties, e.g., pyridyl, quinolinyl, quinazolinyl,

thienyl, and the like. The heteroatoms are selected from N, O, and S, wherein the nitrogen

25  and sulfur atoms are optionally oxidized, and the nitrogen atom(s) are optionally quaternized.
A heteroaryl group can 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,

30  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.
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10unsubstituted aryl and heteroaryl, (unsubstituted aryl)-Cl-4 al kyl, and
unsubstituted aryl oxy- Cl-4 alkyl. [0030] Two of the substituents on

adj acent woans/0f68the aryl or heteroaryl ri ng nay opt i oralrius2te/o68pt aced
with a substituent of the fornmula -T-( g CLU_ wherelnTand U are
i ndependentreyity, k¢ term@ryl, witpipusedrin gorgbinghien wohgthe ﬁ%ﬂhﬁﬂﬁ@%ﬁr}’ At¥ger of

fromO to SAl t er atl tons of
the ar ypryéaflkﬂi{sezp%aél}ﬁ mﬁlﬁa%ﬂ%l %p%%lggn%% fﬁl'é% édrglﬁ%cp% d@@%ﬂ?:ﬂib@&%&%se?l t uent
of the formula -A-(CH2),-B-, wherein A and B are w;%ggerlledc%otl%/m__ e en 0-,
'-N'lt_tager@mg} S®P5tltue@§ @rzolie argfg?ﬁw Va?z ﬁlds"ggéla%e o ing so f or med
in ‘R

may o_ptl nal p%iR ON?acédg)l\}vl t% elalguﬁ?e go AI ternail veI)I; ?V\D of the
33??%%2?“‘02??%’6”2355“‘331?%‘1‘“ AT e A i o 0 A
wher e 51\5%@ EhERYE q_ leg é@ B ﬁ%m %g?@%is’l\?{ ,

AN ﬁé’_ﬂ’uiorso%go Yalko 90311?6 rﬁeﬁﬁ orogfe QANRYE in d ﬂ@mﬁé&t}&gglh %%n f@ro tdlthe NR - and

-S(0)2N cte fro drogen or unsubstitute ée
[ 0031] Asalusetbehef epem, valdreed «m ﬁne armnzémmgﬂwtens anéatera iy, iRn@Flé 8%y gen
(0) nitrogen (N, fur

| 0 T
" phar madlgpsndshily S%l?:‘"é 9B by %ﬂef‘s ”isalék#]rg fit “X ggainﬁ&’l @%41 "Ig,f Cof fra ﬁ?lyﬁgl active
conmpgu “qﬁsdﬂeflﬁ&daafrﬁ RHRAEEFyMIRubBhatd Igl)yclnpﬂkgx el @subsiterd bases -

dependi ng on the particular substituents found on the conpounds descri bed
her ei n. QMetkytonpounds of the present invention contain relatively acidic
functionalities, base addition salts can be obtained 30 by contacting the

neutral [@op Of s b e GEPGHRMARSonNdj et Abifib bt‘lﬂﬁmfrylamhﬂﬁefowifl ﬁrigemml;ea red
base, elther neat or in a suitable inert sol vent. ngl es of sal anddﬁrlved

from phapmwwhecaplagﬁdamlepstmr@enmfrtbgFﬁrm%sTeQ(@h@ e Ual WRSTRG

amoni u | ci r £ ngani c,
manganod pBEal SR o urt i e S Bt b FRER R 2010, D112
l'i kes Sa»hteﬁla@i%lyV% Mtﬁekmﬁrm@emtadmblhwmsemam;e ophgtarviacyl bmgesay ncl ude
salts of primary, secondary and tertjary am nes ud| s% ﬁut ed

ami nes, opienally berreplaecd ‘Wél? @ﬁ‘é?SFWEE‘BJfrtbﬁé)rﬁ}ﬂl%eAs (QH@I} ﬁ‘?qﬁlé‘ %‘t

arginin i af f ol - Va|

di et hyl é‘%ﬁeﬁgﬁﬁﬂﬁgf eﬁﬁyl ari noet Edng{@)LZ@&l et §{ am noﬁﬁé%?gglgg?%g%sl ani ne,

et hyl enegtegstiofigron\t & By Ome bpihelsirude bdﬂdeblﬁﬂiemepanmglsm@rmgd geaieptienally be
gl ucosam ne, histidine, hydrlgbam ne

et gl GReEERRTE HUPIROPIHG, A LA BErSy B0 OpiTEaHaRI TS S RGRRH P el
pr 056' ne. Fyl Ry hEt@Fosaryltrﬁ?qg%fé?tfbﬁa%\} Et‘r:épméla@%ﬂﬂ% subktitiBithY i oRBula -(CH,),-

| propyl-am ne,” trome e an . When conpounds of the present
| nvent i OMi- (Cﬁla)tamherea atdi tvaed mdbwdenﬂ;umﬁgetmeﬂﬁqm 840 3aaiddWaddPt.i-DR sabts can

be obt ai ned 0 con for f s 0 t
suffici eptO) a 27 Of - é@é Si hgasntﬁﬁlflh" L Weﬁfl&lgﬁos% gsw ?ec\ﬁ%d iil](l)rﬁert
sol vent 'htyg?ﬁggﬂ%le&s%stﬁﬁﬁﬁ@ %Héyl cally accept able acid addition salts

i ncl ude e derived frominorganic acids |ike hydrochloric, hydrobrom c,

et R R L

phogphorQiss: & LAkesieibsh (Si).

[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
30 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
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15the like, as well as the salts derived fromrelatively nontoxic organic
acids like acetic, propionic, isobutyric, malonic, benzoic, succinic,
suberi c, womarwwsesaandel i c, phthalic, benzenesul fonic, pcralsgdiwobfioni c,
citric, tartaric, nethanesulfonic, and the |ike, Al so included_are salts of
ami no atikesSatsalerized foyi parmaceyticallyeacreieble QFEANICAaPeEs IBFlua? éfg % PHEAES | i ke
gl ucuroni c _or qgalactunori.c aci.ds. i S - foolin&X @y- Ber ge,
etsecgp&z}rygad %ﬁ{é ryaniiie gncﬁ.ﬁig%n{aggt,ﬂﬁ?h aﬁﬁnefs, liclainés ﬁéffﬁl!a ¥

S M, ceu a ournal “of Pharnmaceutical Science,
1977, 6B¢cutmkImindsamtahelispesit isarginimpobmaise,ahffeine, ghose.N'nvent i on
contain both basic and acidic functionaljties that ,al.lo he. ¢ ounds to
be convditearylithylsnedigmie, @iﬁ%laé?ln%@f%e%diﬂ‘mm?ﬁ’ihaéﬁi’tzé.mfgt}'%%&m C{gg I%Og’r m

"phar maceut i.cal | . "N : ridihé, WBam@ie, €XCI pi ent
rrustg be© ﬂ%lgwrb%%t%&nﬁﬁ E&I?‘ﬁien bNhezlrlﬁF% rhggilgg’nlﬁgﬁ{)}?ﬁ?%e formul ati on and not
del eter igﬁié@satnﬁn&,hﬁstﬁiﬁ{eehw:iabmhinbheas;&o;bylalilO@BW]siﬁh@eﬁl@l@}Ncalm%@SquhQiW@a as
used herein is intended to enconpass a iglr oduct 38 ri S{n%gtrlte&%’&ﬁﬁﬁgi fied

i ngr edi @mesazing, peradpie POlYFHINGFEURS BTOCALCRTICE S EHY B SHlC i CH results,
directly.or.indir et iathomdahe tike PpREICONPOud3PIT et @odest i n

t he spe)éri"?lletggﬁg{rlr%%?\%ér.x%%?l%eég?ﬁ%ygﬁ{l%f?nl "subj ect" as iljlged her ej nlﬁi s nmeant
to incl ugendon omitsin readvelpbasiafimationaliting lagidi adgition seltaean hegrdbtaiped bed t o,

et 30 meeseaiie haon Gt v el norar 0 B IR S ERreAT oSBT pTS, ©

[ 0036] Enﬁerﬁ{eﬁtsﬁ"lfx alsOMENIE (RR ofleat. ESxdntpleyst phetrhadsticilyustepabihacid ompounds
and pharmaceuti cal conpositions for the prevention and tregtggg trrgﬁ]; pl asma

kal | i kr edditide pandedidethoeadeivedrirany ingr ganimasidsTitker ladagchlorig,

conditions that can be treated.using the co sent invention
i ncl ude NHGC 6‘?‘&“%6‘1“"1"?‘%‘5?5@”? ,On}csglﬁ%s% %ﬁ%@oﬁgg&ggén%? ﬁ@g\?c st r oke,
hypert e'&?liﬁfﬁ?o g%ﬁghdsgﬁoff@,@ﬁ}ﬁhm, n6HERY dr6 adrsorfsrid, @y peedial dnphogthonpisartil aahd
nephropat Hy),” cerebrovascul ar edema, pul nonary hypertens grf%e i nfl ammati on,
pai 15 adix ekaypowal ds tie salis derévaddrory KalativelergniQrar ﬁf&aﬁwﬁ‘fﬁlé kg BEEeT) |
conplications frgmfibrinol.yti : Nt -g. L | REUSHAASM Nogen
acti vat @F?plg?lf’elﬁ(?bdﬁﬁcagg)lor*%lqeg%/\(nﬁ%fgﬁé r%kséuﬁ)grrlg’I\glur,n\ﬁ/lzg%1’3%l grl]%& .aﬁbgi oedens,

sepsi s, yRidesdichic, PATBISuTBhicOsisi tartsic tnethuhasnifaniy, dndghs Bke. cAlsplindvded10

| eak syndrone, inflammat or%/ bowel di segsrz di Sb«ﬁt es. and.its, vascul ar

conpl i care salls of emprecacads ich as pgaia #g theilike @pd salis redtietdds ®hephr opat hy
and neur gnatiiy) . 8 L.0) A1 Kb IR AfiLISASRS Abindil, Bfld DAY welin occl usi ons,
brain e ) heh a-reperfusion I njury, angiogenesis ie. g , i n cancer),
ast hum, ‘PRaMCE@KaS Salestd/aenehy Phaseuleaticad Saighea 407 Br6s, bfl Mmetipdain §Peciic

diti .g., A zheiner's Di Par ki oMbt
ol e 05 MY BRI TR G T OB L e T BTy kBl o

[0037]_Iip. OfiEpARAEES be LFRESRESEiioR ¥ aBiaRidaKicdsIig onpounds havi ng t he

[0033] The term "pharmaceutically acceptable" is meant the carrier, diluent or excipient

must be compatible with the other ingredients of the formulation and not deleterious to the
25  recipient thereof.
[0034] The term "composition” as used herein is intended to encompass a product

comprising the specified ingredients in the specified amounts, as well as any product which

results, directly or indirectly, from combination of the specified ingredients in the specified

amounts.

30 [0035] The term "subject” as used herein is meant to include animals, such as mammals,
including, but are not limited to, primates (e.8. humans), cows, sheep, goats, horses, dogs,

cats, rabbits, rats, mice and the like.

II. General
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20 wherein Ar is a bond or an aromatic ring selected fromthe group

consi sting of benzene, pyridine and pyrimdine. Wen Ar is a bond, mis 1.
When Ar iwoaniiA7essatic ring, mis an integer from 0-5. POTAISR0 100D ment ,

Ar is benzene or pyridine. In another enbodinment, Ar is a bond, [0038] X is
a menbel0036] eéEI@dWSﬁ@trmYﬁélogl’f laiss dod wethads Qffuspug the compaynds nd g phenyl .

U111 aROUAEr QRS ARsiions Borshe b BRI yEIARAN DE o K bidem Bl 0

i nt eger dfsequa Br Eéshdfionkh TaaRf@Etiskas® vl comditiensQhat dAMbe treated using the
2011/ 075684PCT/ US2010/ 061122 [0040 Each |l e |ls L n(ﬁj en%q){ I$(el ected from
the grogpmpewsisof fheprefentipyerandpsiude, Subae pot impyg 88

-0S

000 Rk g B O oL g N B QR R RIRy oo

S et ot e oty o ot e i

- NRI o oyiecdia mfalNP@% GYIRk % Veln%@gﬁ’l %&% CO%% et ‘EBEW& ‘RL,
=NRI

) NH2 %arﬁﬁg%@mwgsuegﬁﬁ&gogen%ﬁ@&@ M’%ioklﬁﬁleﬁfo@lb&ﬁﬂé Rﬂoke'or NHZC(

NH2
-N=C=S, anGnG ALK BederhbSHHRY arhOHCCOPRADnS mardm@amrsammsscmuaryo

wh d d | i
O Ribiemdnmsnissr e tecahife s A dRE SRS 55 0
phenyl Qs BQéiﬁl'l}db’eltmo thyﬁl d%lbtéﬁé h{a\éﬁlﬁﬂecﬁiﬂﬂ ne 6]$'at1@§$arﬁ1 ﬁdmb@}ialtﬁy),t aicadlapgdeny| or

a substi't pyri I'n one enbodi ment, each Ra is I ndependently
sel ect edna‘cuhnﬂegaae@tlomgemyschn lysions, qualg;gdgp%yﬁche@pa-wgy REiSR YRy |

"o “cpmspfeiient & myrycon albhepti s ity asc%%%%?@% 617

al ky1) 2 pepfdgica 1t10r§@gOAl§§m®bﬂ<§/DlseaseQEQ(cﬁisoﬂ@ Drkdagé, Jmultiple sclerosis,
-O(C—O)O(Cl al kyl') - -SH, -S(Cl-C8 alkyl), -NH(C=0) (G -C8 al kyl),
-NH(lﬁ:_O)CcNmf@tmalam|g)10blas;emﬂml)mogmﬁm alkyl), -S 02 (G-C8 alkyl), -NHS
02(C 1 -C8 alkyl) and -SO2NH(Ci -C8 al kyl). In another enbodi nent, each Ra
i s indeggndeniponndel ected fromthe group consisting of C -G8 alkyl, G-
20C8 al koxy, phenyl, phenyl (C1-C8 al kyl), halogen, -CN, -NH2, -NH(Ci -C8
al kyl), i -8 al Nelnpouads haGEbthe oLk Ol - C8

al kyl ). [9‘8%)( rteg e i eprg%(_’c?gb%%oé”(%g%l kyl‘i‘f‘g-dl\log, “SH, -S(Gi-C8

al kyl'), and - NH( C:O)(Cl C8 al kyl). In yet another enbodi nent, each Ra is

i ndepedently sel ected fromte group consisting of C -C8 al kyl,

Cl- C8al koxy, phenyl, phenyl phe'Ql y, aryl oxy, hal ogen, -CN,
-NH2, 25 -NHaryl, (C—Ob , gx]—l G -C8 al kyl),
- 000( G -C8 al kyl), -COO Aryl - C8al kyl ) - N2, - SH,

(
-S(C -C8 al kyl), -NH(C= @Q/@g al kyl) and~t hedNi For exanple, Ra is
hal ogen, such as C, Br orYl. [0042] L is a linkiigg group selected fromthe

group consisting of a bond! CH2_and SO2.
L a

@

20  wherein 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.

[0038] X is a member selected from the group consisting of H, Ci.g alkyl and phenyl. In

one embodiment, X is H. In another embodiment, X is Cs alkyl. In still another embodiment,

25  Xis phenyl

[0039] The subscript m is an integer from O to 5. In one embodiment, m is 0.
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[0043] Qa, b, and QC are each nenbers independently selected fromthe
group consisting 30 of N, S, 0 and C(R) wherein each Rg is independently
sel ect ed woamdiessgr oup consi sting of H, Cl_8 al kyl, halPogars2aagepbenyl .
[0044] Y is selected fromC and N, and the ring havi.ng ?a % Q@ and Y as
ring vel004%s BashR’fis indepradprthesslactadgromiiengommernsisiBe 81 purierdkyl. wo

2011/ 07 / 0 1422 | 1 i h5t C phrents, Qa is
N and Q%lggoég{%ggg%g&ég%ﬁ égl ’e(q%g ¥3f oén?ﬁ)bokénga{({‘? ‘Rig)’ ctf)IC certain

ic??et ?nc?@a@m@}é)zNﬁﬂds@ -scm)Rtha@ﬁRé,aS@zNHd,eﬁ@)iblﬁRd 'y -S(ONEREY, fr olm N agd
. n certaln other |nstances, | a n re sel ecte
fr oﬂ1 c( RNHSA@)B. ‘NRI)%@)ZBQ r 6P AN h‘%)ﬁ@afﬁ@%@%i‘g@f&@ﬁg’ nenber

| egt f 1 1 > N and O.
[0048] i SR R D R B A AR I each
sel ect edNHCIO)NHRY, 2RI CODRIR )2l NHEDRR o€l 660, K -NEADBnd QC and Qb

of - cmboN DR - i reNURps N LR St dr S RakPN OB " 0 B

A Rq) . LRl S ig= 1ANRORN ANREOM, ENRAGCHR ', -
indepenﬁﬁy@e@?eﬁﬁlﬁ)ﬁhﬁogﬁ{ﬁyﬁrtai n ot her instances, I?%a is C(R
and Qb AFdCHL -A=E-Saeti(R g eNHRANER | JVHG(QRERIHS, NS -N47aNRY #Rg)-S-CN. yet
certain qther inst@ance |, S a and I i ngdent |y
sel é@t ed"FFARFH idhdS &%H?&Pjﬂy 8@&5%)%%81?93%88 F"@@nﬁtﬁa%&r&%{ﬁ?ioﬂland QC
i s (Cl Onnothel QRERImbR, RN BRI TBDNAryl, ¥ubibasphet drpyBdandr Asubissinged £91,ed
from phenyl or pyridyl. In another enbodi ment, is N Q, Q and QC are
each | ndegemdesubbtjtitaicRyphenyloe psibstiRijed Byndsdr C1_8al kyl . I n one instance, Y
is N Quand QC are C(R) and Qo is CH 1In a preferred enbodinent, Y is N

[ 0049] Iipoqane IaohedinBBaiment, dash R* BaAdkpeNddnslyNeletted dmat thergreupbanisistng of L i s

a bond, Yis 20 Nand Ar is a benzene ring. In yet anot&er e“% di t, Lis
CH2 and Cr-Geallyl, ¢1nCs@1kpxy,aﬁémékceﬁ?b@my}?e%%l?g% iy -HeHb14nd ’é{@'% a
further odi-ent,_ A +~S Ng~Y e n f err @t@imsnt,
Qa, tl%) é‘i%g}?) 'dﬁé&ga@fqtrgg%gﬁdggt_ Idglﬁ%q(tl gﬁgﬂggt:lhgéraalg?@f g(rgg\lenbogi nent ,

L i's a boge,ORHRO0M -€00(C, alle), -pCeX €r-CoakehhEICHENO(CACs ilsyhdisne.
1 Saoh S Qe HmlheDerbidr ke st . Sl o et Artbnafgl 65
const 1 1P B A SOd Py OSCl e arasdent (he
2011/ 07 26H4BGETdtS26H B BGAd@@ndently selected from the group consisting of Ci-Csg alkyl, C;-

20  Cgalkoxy, phenyl, phenyl (C;-Cs alkyl), halogen, -CN, -NH,, -NH(C;-Cs alkyl), -N(C1-Cs
alkyl),, -(C=0)CH3, -(C=0)NH,, -OH, -COOH, -COO(C;-Cg alkyl), -OCO(C;-Cg alkyl),
-O(C=0)0(C;-Cgalkyl), -NO,, -SH, -S(C;-Cs alkyl), and -NH(C=0)(C;-Cs alkyl). In yet
another embodiment, each R? is indepedently selected from the group consisting of C;-Csg
alkyl, C1-Cg alkoxy, phenyl, phenyl (C;-Cs alkyl), phenoxy, aryloxy, halogen, -CN, -NH,,

25  -NH-aryl, (C=0)CH3, -(C=0)NH,, -OH, -COOH, -COO(C;-Cg alkyl), -OCO(C,-Cs alkyl),
-COO-aryl, -OC(0)-aryl, -O(C=0)O(C;-Cs alkyl)-NO,, -SH, -S(C,-Cs alkyl), -NH(C=0)(C:-

Cs alkyl) and the like. For example, R”is halogen, such as CI, Br or .

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

[0043] Q°, QP, and Q° are each members independently selected from the group consisting
30 ofN, S, O and C(R%) wherein each R? is independently selected from the group consisting of
H, C,galkyl, halogen and phenyl.

[0044] Y is selected from C and N; and the ring having Q°, Q® Q°and Y as ring vertices is

a five-membered ring having two double bonds.
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(la) wherein Rg , L and X are as defined above. In one instance, Rq is
i ndependently -H or G _8 alkyl and L is a bond or -CH2-. In another
i nst ance,wBa0i1907884 C8hal oal kyl . For exanple, Ra is - CF3PON/US20100RGES.

[ 0053] In one enbodi t, the ¢ ds_of f la. | h :
(by wndldSh - An & T5Sigho O miad . 1 1 o O HA S SR HRpditom N O

I ndepen ayH; - €8, K b | ksma bond
or CH2. gﬁ%%%t) g}]%r%a?i m?%r?g%(éash@efsr&%&?gn%%&nge grg%leltrll Hgilté ??I{Ia%g%%%ﬁeecrt&} fr@?ance,
mis 0. N ihdoO@RPchertainceherdastincBey Q°ds N, and Q°andHY arpeachsselseted droen &M i s

0. In another occ ; . . h Rg.J. S b ' [
0. In odohO: dSDaHEEeBT SR e X U ERGET Iy L EPECY B Fr 81 Ohe
group congist ep%eﬁfbeﬁﬁlg}e@ﬁ@l{lk\yg@ and phenyl . [ 0054] The foll ow ng

are nenti1oned as exanples of particularly preferred conpounds of 15general

formula |- (a) (Z)-hexyl am nao-(44(1-henz rawzol e<4-
car bonyl“i%lém) : Sﬁ%@%@%&?@?%&#@?ﬁrlﬁﬁnﬁ%&e@%ﬁdﬁ A< ﬁ%%(hyﬁeleded from N,
ani no- (4 {rgi Scrdh "B RYihimlinétdndy, (Y t 3O &k @adrindependently selected
20car bonyl am ho) net hyl') phenyl ) net hyl enecar banmate (c) (Z)-hexyl am no-
(4- ((1- febnf Nieoddf{R&ny 1) - 2, 5- di net hyl - pyr r ol e- 3- car bonyl ami no) net hyl )
phenyl ) nmet hyl enecar bamate (d) (Z)-hexyl
ani no- (447} - (Ghk@ERPB DT ¥hbodinknt, PRING(RPyid QP enBOt archbacly sadedtebiromt hy! )
phenyl ) net hyl enecarbamate WO 2011!-0756§4PCT/bU820130/ 061122 (e) . (2 -hexyl
ahm ih@l- § N, t@dnd(@%t Igmwﬁgﬁ@nw)cez,,@-laiq{&mﬂ-%wnﬂ&eﬂ%@%ﬂﬁwp‘é% 0) met hyl )
pheny necar t : -1 a- b c
am no-(g}?al{é{%E ?r mcnﬁtaﬁggp g%@%f%@%rﬁ%ﬁi}n%hﬁ lspgljﬁq Iarelc-1 - ggcri t(Jzoréll{/el e(frcnhno) met hyl )
pheny! ) niichyi@nes aslbasdtrem N and C(RY). In yet certain other instances, Q* is CR%) and Q°

and Q° are each independently selected from O and C(RY). In one occurrence, Q* is C(RY), Q

is O and Q° is (CRY).
15 [0048] Inone embodiment, Y is C, Q*is S and Ar is selected from phenyl or pyridyl. In
~ another embodiment, Y is N, Q, Q" and Q° are each independently C(R"), wherein R*is H or

Ci.salkyl. In one instance, Y is N, Q and Q° are C(R") and Q" is CH. In a preferred

embodiment, Y is N.

[0049] In one embodiment, L is a bond, Y is N. In another embodiment, L is a bond, Y is
20 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.

[0050] In a preferred embodiment, Q°, Q" and Q° are each independently CR®. 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.

25 [0051] In each of the above embodiments, X is a member selected from the group

consisting of H, Cy.g alkyl and phenyl.

[0052] In another embodiment, the compounds of formula I have a subformula Ja:
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5(9) (2)-nethyl
am no- (4((1-(4-chl orophenyl)-2, 5-di net hyl - pyrrol e-3-carbonyl am no) net hyl )
phenyl ) mnavbybamgsanbamat e (h) (Z) - et hyl PCT/US2010/061122

am no- (4-((1-(4-fluorophenyl)- 2, 5-di net hyl - pyrrol e- 3-car bonyl am no) net hyl )
phenyl ) met hyl enecar bamate (i) (Z$: nethyl am no-

(4-((2,5-di nethyl-1-(4-pyridyl met By'rrol e- 3-

NH . X
_ £ 1ig_2) et hy
am no- (441-benzyl pyr azol e- 4, N4 am no ,\)‘{) enyl ) met hyl enecar bamat e
(k) (2)-benzyl am no-(441-benz\WN pyrazol e-4-carbony Oam' no) met hyl )

phenyl ) net hyl enecar bamat e 15( 1)L - benzyl
am no-(4-((2,5-di nethyl-1-(4- py@ t hyl ) pyrrol e- 3-
car bonyl am no) net hyl ) phenyl ) meth n(ggar bamate (m (Z2) - benzyl
am no-(4-((1-(4-fluorophenyl)- 2, 5-di net hyl - pyrrol e-3-car bonyl am no) net hyl )
phenyl ) met hyl enecar bamate (n) (Z)-benzyl (Ia)
am no- (4-((1-(4-chl orophenyl)-2, 5-di net hyl - pyrrol e- 3-car bonyl am no) net hyl )
20phenyl t.hyhe F = | 9iqi - . alkvl and
am no- { PR LARE AR Seh dbble. B mstonce, R isndependenty -H or Crs alky
car bony1agianohpbe nyi)-neh hydteerdnsatran®t s ¢ pds Hal)alletlhybr example, R* is -CF; or
am no- ( 4-{41(21- (4- met hoxyphenyl) - 2, 5- di et hyl - pyrrol e- 3-
car bony-eHe@By met hyl ) phenyl ) met hyl enecar bamat e 25(q) (Z2) - et hyl
am no- (4-((1-(4-chl orophenyl)- 2, 5-di net hyl - pyrrol e- 3- car bonyl am no) net hyl )
phenyl ) 16043} dnenakmbodinen(,the (apenty bf formula I have a subformula Ib:
am no-(4-((1-(4-fluorophenyl)-2, 5-di net hyl - pyrrol e- 3-
car bonyl am no) net hyl ) phenyl ) met iyl enecarbamate (s) (Z2)-ethyl am no-
(4-((2,5-dimethyl-1-(4-pyri H | me NHpyrrol e- 3-car bonyg(am' no) et hyl)
30phenyl ) net hyl enecar bamat e %/ Z) - et hyl NH
am no- (4- ((1-benzyl pyrazol e- 44 car bony @ hyl
phenyl ) et hyl enecar bamat e (uf‘\(\, ) -Rir opyl HN
am no- (4- ((1- (4-met hoxyphenyl) {2, 5-di met hyl - pyrrol @- 3-
car bonyl am no) net hyl ) phenyl ) net @necar bamat e

(R%)m

(Ib)

wherein Ar is an aromatic ring. In one instance, each R? is independently H, C;-Cs alkyl or halogen.
10  In another instance, L is a bond or CH;. In yet another instance, Ar is benzene. In still another

instance, m is 0. In one occurrence, each R%is H, L is CHy, Ar is benzene and m is 0. In another

occurrence, each R%is H, L is a bond, Ar is benzene and m is 0. In each instance or occurrence, X is

independently selected frorﬁ the group consisting of H, C,.g alkyl, and phenyl.

[0054] The following are mentioned as examples of particularly preferred compounds of

15  general formula I:

(2) (Z)-hexyl amino-(4-((1-benzylpyrazole-4-
carbonylamino)methyl)phenyl)methylenecarbamate

(b) (Z)-hexyl amino-(4-((2,5-dimethyl-1-(4-pyridylmethyl)pyrrole-3-

20 carbonylamino)methyl)phenyl)methylenecarbamate

(¢) (Z)-hexyl amino- (4-((1-(4-fluorophenyl)-2,5-dimethyl-pyrrole-3 -carbonylamino)methyl)
phenyl)methylenecarbamate

(d) (Z)-hexyl amino-(4-((1-(4-chlorophenyl)-2,5-dimethyl-pyrrole-3-carbonyl amino)methyl)
phenyl)methylenecarbamate

15



WD 2011/ 075684PCT/ US2010/ 061122 (v) (Z)- propyl

am no- (4- ((1-(4-chl orophenyl) -2, 5-di net hyl - pyrrol e- 3-car bonyl am no) net hyl )
phenyl) mewbybamesassbamat e (w) (Z) - propyl PCT/US2010/061122

am no-(4-((1-(4-fluorophenyl)-2, 5-di msth?/ g)yrrole 3- carbon %rge rm))
phenyl ) net(ay (@)ﬁ]wa} mama)t(é (31 ((4) n(emoxp;p}mgxy) 2,5-dimethyl-pyrrole-3- ca ony amino)metity
am no- (4- ((2, E i %4 DT | dyl met hyppyrrol e- 3- car bonyl am no) et hyl )
phenyl ) met hyP ‘HB')E} é(/eZ) propyl am no- (4- ((

1- benzyl pymaze) -ﬂeﬂrypﬁhﬁx@f()ﬂ(@Ir(@ﬁ))etmkblyﬁehyr)meﬂylirmﬂhjdlﬁp{ylrméazlaﬂmnalamn[mﬁﬁﬂl]yl)
I n anot her asEect t he present invention provides conpounds having the
formula: 10 p W@Wlmﬁﬂm@ | y acceptabl e sal ts thereof, wherein the
subsgri pt r T gaarof
DS P ) e PARL0 LAty T SHASREIRL S RaksSndtinith o5
enbodi nent, bh@lﬁ)ﬁl—’;ﬂ@)ﬂbrﬁ&aﬂ’[ﬁhmat& I n anot her enbodi rrent t he subscrl pt nis

an integer fromO0 to 151 n et ano her 0d| bsc
In still a(hb(@eme@ﬁfb@ié}“ﬁe(ﬁt((l +Eugiop ‘?ﬂyl)pf dilmgt[gepp Callflb P)%&eﬂ?y
group sel ect ﬁger{gﬁ)&%ﬁﬁ&@g%@u afeonsi sting of a bond, CHZ and SQ2. In one

enbodi nent , X'is a menber sel ect ed fromthe group

consi sti ng(l)O(Z)-tneth‘lyl arfirat kéf[(ZéndinmﬁanWF@ -HodshetEdypyrsle-Ro and Rc is

g™ L hrdgersmretg bt B R R S Y beror e Zoc o) ke

-0C(0) N i) 2NHR2,

-S%))ZNE RZQ)Z( 7%@("0???" 64%%%8/)1 Z%lglg(%gr)bﬁﬂ% angmeg)Fez - 0) N(R) 2,
C(O)R2, - O phehymafiyi)dRarbamidC( 0) R2. - NR2C( o R2, - NHO(0) NH2, - NR2C(0) NH2,

e 3)2'\'“ v kg‘@%jg%@m@@(f\'ﬁz C&H&@@ £ Rﬂ& @!&\3@%@2) 002!4 NR2 g(OS)R'Z\IHZ,

- NR2S( 0) 2NHR§£leny(1)j}{lrQ awgg,)b%te N:C( NH2) NH2, - O( =NR2) NH2, - NR2- OH,
- NR2- OR2 C=S, -Si(R2)3, -NH NHR2, -NHC(O)NHNHZ NO, - N=C=NR2

and15S- CN, (1)M(n§) b«mzybanhnOF@ (35> idiretbEntéhpyyddmeliyDgyrralesd- I n one
enbod! nent , I%r | gylé) g‘?ﬁ%{’%‘%{’@ﬂﬁwlé‘%#b%ﬁémPCT/ US2010/ 061122 anot her

enbodlnent, such as phenyl or pyridyl, or a
subst i t ut egh @z ybenzSUaRinRS43(BELEhotobhetyt)L, phigmythybpyreole Bhsirbdnyl ainpymdtilyl) .

phenyl)methylenecarbamate

(n) (Z)-benzyl amino-(4-((1-(4-chlorophenyl)-2,5-dimethyl-p yrrole-3-carbonylamino)methyl)

20 phenyl)methylenecarbamate
(0) (Z)-benzyl amino-(4-(1 -(4-methoxyphenyl)-2,5-dimethyl-pyrrole-3-
carbonylamino)phenyl)methylenecarbamate
(p) (Z)-ethyl amino-(4-((1-(4-methoxyphenyl)-2,5 -dimethyl-pyrrole-3-
carbonylamino)methyl)phenyl)methylenecarbamate
25 (q) (Z)-ethyl amino-(4-((1-(4-chlorophenyl)-2,5 -dimethyl-pyrrole-3-carbonylamino)methyl)
phenyl)methylenecarbamate ‘
(1) (Z)-ethyl amino-(4-((1-(4-fluorophenyl)-2,5-dimethyl-pyrrole-3-
carbonylamino)methyl)phenyl)methylenecarbamate
(s) (Z)-ethyl amino- (4-((2,5-dimethyl-1 -(4-pyridylmethyl)pyrrole-3-carbonylamino)methyl)
30 phenyl)methylenecarbamate
(t) (Z)-ethyl amino-(4-((1 -benzylpyrazole-4-carbonylamino)methyl)
phenyl)methylenecarbamate |
(u) (Z)-propyl amino-(4-((1-(4-methoxyphenyl)-2,5 -dimethyl-pyrrole-3-

carbonylamino)methyl)phenyl)methylenecarbamate
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[ 0058] In one enbodi nent, each of Rb and le is independently selected from

the group consisting of Cl1-C8 al kyl, CI-C8 al koxy, aryl, aryl (G -C8 al kyl),

hal ogen, wdlHR11/07884¢Ci - Cs 5al kyI) -N( Cl-C8 al kyl) 2, - CNpCT@S2@p(0&i12£°8

al kyI) -(C=0) NH2, -(C=0)NH(C1- kylyﬁ())7 C(=0) N( al ky1)2,. -OH,
czn pBpal doyinp-(4=( @lor@ehfa} 15+ dlme@y&m@% -at%ynﬁazw?)ﬁr&&xl)

-SH S(C1C8al -C8 al kyl), -NH(C=0)0(C C8 al kyl),

-0(C=0) NH(G P &%“yﬁﬁ&%&m&‘g@%&a C8 alkyl), -NHS02(Gi-C8 alkyl) and -

SC2NH( C1- G&y)aZkptopyl dminarat(tie4-gudrophamyyt2,5-dantthpl pyRinled cafonykmino)methyl)

i ndependently sel ected 10fromthe group consisti ng of Cl1-C8 al kyl, C1-C8
al koxy, pheny’hen}ﬁmbye‘éf@ilb@gla@ kyl), halogen, -CN, -NH2, -NH(C - c8 al kyl),

b o) oo R s SR it B o @O B

- NH( C—O)(Cl (ﬁae@l)ﬁyéthylemmagbamamot her enbodl ment, each of Ro and le is

i ndependent |y _sel ected. fromt 0 SI i of \Cl- al kyl, G -C8

al koxy, ph@ny)-Presy (2((6 B@?%B”R%Pf ﬂ@ﬂ%mr%? I?th%)j hal ogen, -CN,
-NH2, - NHar il bamdafe=0) NH2, -OH, - Co(Cl -C8 al kyl),
-000( Cl- C8 a?f’k‘e?’ﬁin%%oa?’ﬁ/a, ~0C(0)-aryl -0(0_0)0(0 C8 al kyl)-NO2. - SH,
- S( C1- C§0@85y | Ih,anethek ©pedt( G pCSeall mwn)loarpmldpé copipeundsgosolg thip&imylas o, z
is a nenber selected fromthe group consisting of 0, S and NRd wherein Rd

is Hor C1-C8 alkyl. Wien q is 1, Zois N In one enbodi nent, the subscript
gis 0 20 and Zis selected fromth QP consisti of 0, Sand NH. In

one instance, the subscrl&tC N1 on\ 2. curr)%nce Zis 0 or S
I n anot her enbodi nent, suGsc gis . n |&T{ance Lis CH or
SC2. [0060] In each instance or ocgurrence, s & er selected fromthe
group consisting of H C _8 al kyl ahd QRb) 5 [0069] In one embodiment,

t he compounds of formula Il have subfofmul a : [ 0062] Substituents Rb
and1Pt.c and subscripts mand n are as defined above. In one instance, L is
CH2. In another instance, L is SQ2. In anot her instance, mis 0. In
still another instance, nis 0. WO 2011&5?5684PCT/ US2010/ 061122 [0063] In
anot her enbodi nent, conpounds of formula Il have a subfornmula Illa-1. (RC
(Ma- 1 )and pharmaceutlcally acceptable salts thereof, wherein the subscript m is an integer of from 0 to 5

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

15  In yet another embodiment, the subscript q is 0. In still another embodiment, the subscript q is 1.

[0056] L is alinking group selected from the group consisting of a bond, CH, and SO;. In
one embodiment, L is CH, or SO,. X is a member selected from the group consisting of H,

Ci.s alkyl and phenyl.

[0057] Eachof R® and R®is independently selected from the group consisting of cycloalkyl,

20 haloalkyl, halogen, -OH, -OR?, -OSi(R2);, -OC(0)O-R?, -OC(O)R’, -OC(O)NHR?,
_OC(O)N(R?),, -SH, -SR?, -S(O)R?, -S(0):R?%, -SO;NHy, -S(0);NHR?, -S(0),NR?),,
_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,, -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’,

25 -NRXCO,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, -NR2-OR?, -
N=C=0, -N=C=S, -Si(R?%)s, -NH-NHR?, -NHC(O)NHNH2, NO, -N=C=NR” and -S-CN,
wherein each R? is independently alkyl or aryl. In one embodiment, R?is C;-Cg alkyl. In
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[0064] The follow ng are nentioned as exanpl es of particul arl r ef
compounds of general formula Ill: 5(a) (Z)-nethyl P Y P erred
ani no- (44yebenizozsésadol e- 3- car bonyl ami no) net hyl ) phenyl ) meCinjtisesevaribanat e
(b) (2)-nmethyl am no-(4-(1-(benzenesul f onypi ndol e- 3- car bonyl am no) net hyl )
pheny| ) smdthat ceibedansnyiRt s upsybstizijederily buch as phenyl or pyridyl, or d substituted aryl,

am no- (441-benzyl | ndol e- 3- car bonyl.am n hyl ) phenyl hyl
(0) (2 Swsbiigie SERUSBAE BRI B SELCUIORIBI ol o- 3- e bony! am noy et hyl )

10phenyl ) net hyl enecar b t 0065], | ' [

prov (12400581 unds cabobiventy srr T Taor A I ngeperRFLLHSI4 26 BT % B98P wher ef
r is a ring sel.ected,f enzene | '

et er oaFHTTPRGT CRRE Al o He SR o AR e e 1 &

an iat egﬁ(&l)pr(blngmmgﬂ)zﬁrcm,sob‘e@?(@m@g alkyl), 4 CAOBNHAY -(CsOpYHI(Qi-fe alkgl)3- when

Ar is pyrimdine, and 0-2 when Ar isafivei- e teroaryl ring.

Ezg(r)rggtn TireOMC 1 v abky Ly OB 639 @ a- Ok @giga%ﬁ)é&r@&ﬁ%ﬁr V preferred

OMACIENSLA) NG BT AgG, - LR €85 1RER6E
N[ ( 4- c%i%ﬁah?ﬁf% ?%@kﬁ@m%F}é-llg%/@(%ﬁ’uyrlgphen@@é%@gi %?ﬁylb-;%g/(&?z)l e-3

- car boxgaigs, (BC=0)NH(C,-Cy alkyl), -SO(Ci-Cs alkyl), -NHSO2(C1-Cs alkyl) and -

N-[ (4- carbam m doyl phenypnet hyl ] - 1- (2-f : - di
car box arsmgﬁg@cpg >2/111<F;/1). Ir¥ I:a)1r10theryen!1bodirglent, (laalflzlci) ro?ﬁbgrrH i{) iszlhgep%lrxcrfeiarxttlr}]/%lcafeg%ﬁr ol e-3-

N E 6’ bg%&ﬁqa@g TSI REEBYPORE Nyt CHTTRIKORY YHRARY Bhendl BC ACHEKY) - pyrrol e-3

halogen, -CN, -NH,, -NH(C;-Cs alkyl), -N(C,-Cs alkyl)z, -(C=0)CHj, -(C=0)NH,, -OH, -
COOH, -COO(C;-Cs alkyl), -OCO(C;-Cs alkyl), -O(C=0)O(C1-Cs alkyl), -NO,, -SH, -S(C;i-
C; alkyl), and -NH(C=0)(C;-Cs alkyl). In yet another embodiment, each of R°and R®is
independently selected from the group consisting of C;-Cg alkyl, C;-Cg alkoxy, phenyl,

15  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;-Cs alkyl), -COO-aryl, -OC(O)-aryl,
-O(C=0)0O(C;-Cs alkyl)-NO,, -SH, -S(C;-Cs alkyl), -NH(C=0)(C;-Cs alkyl) and the like.

[0059] When qis O, Z is a member selected from the group consisting of O, S and NR?
wherein RY is H or C;-Cs alkyl. When qis 1, Z is N. In one embodiment, the subscript q is 0
20 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 qis 1. In

one instance, L is CH; or SO,.

[0060] In each instance or occurrence, X is a member selected from the group consisting of

H, Cig alkyl and phenyl.

25 [0061] Inone embodiment, the compounds of formula III have a subformula Illa:

PN NH X
(Rc)n__m \_Q_/( o—/
XN HN—<

\ o~
L—~( R °
% (Illa)

[0062] Substituents R and R® and subscripts m and n 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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(d)
N-[ (4- car bam m doyl phenypnet hyl ] - 1- (4- chl or ophenyl ) - 2, 5- di net hyl - pyrr ol e- 3-
car boxam we 2011/075684 (e) PCT/US2010/061122
e ey o L mpoukids O bt 7 v 2 oD A S YY) -2 8
N-[ (4- car bam m doyl phenyl ) nmet hy1] - 2, 5- di nmet hyl- 1- ( 3- pyri dyl ) pyrrol e- 3-car bo
xam de (Qg) @)

N-[ (4- car bam m doyl phenyl ) net hy
xam de (h)

N-[ (4- car bam m doyl n
car boxani de. 15[ 0067] ‘ol
met hods descri bed herein and
No. 7,625,944. Conpounds (a)-(h

B- di net hy1-1

-(2-pyridyl rrol e-3-carbo
N% py Xy ) py

g hia@el-/-z-yl-pyrrole-3-
a T can be prepared using
gnented by nethods dgscribed in U S Patent
' El‘,gﬁgb above possess exceptional and
unanti ci pated properties as inhi bi t\)r§/ o] ;.))'I“asma kal l'i krein ﬁﬁ:ﬁ% in that
they exhibit inhibition constants ( ) towards PK of |ess fHa) 10- 7 M (K,
<0.1 1,tM, thus being especially potent inhibitors of this enzyne.
20[ 0068][063¥ Ofhesfsilbivirigharé hendeiedvislekaraples efpatieulatippreformowngpounds ¢for nul a
I, la, I'b, I'll, ilia and Illa-1, can exist in tautoneric formas indicated
bel ow, a@sderBofornR8dHs are considered to be within the scope of the
expressed generic fornmulae: NHXNH2X 0-2 HNN 00 wherei n the wav
| i nesi ndi cay) g8)-ifedtyl atiae g bibenzylindeler e oabonddamisb)métbybpspylmgthylenecarbamate
25formulae |, la, Ib, I'll, ilia or Illa-1). Preparation of Conpounds WO

2011/ 075684RCH LSRR 04081120 (ARASk TRy BindsR-YaibOVTaBAhEbYD Toutes by

whi ch a skitl'ed art’isan c prepare the” conpounds and internedi ates of the
present i nvempheoyl)mdhelesechsmmashown bel ow provi des one such exenpl ary
route. Other routes or nodification of the routes would be readily apparent

to a skill gy @5 tihsBamHd 4% I-Bemkyliigo1s3onebdiyldntiao il yhenyiyrethyenecarbamate

(d) (2)-ethyl amino-(4-(1-(benzenesulfonyl)indole-3 -carbonylamino)methyl)
10 phenyl)methylenecarbamate

[0065] In another aspect, the present invention provides compounds of the general formula

V:

o)
NH

NH
M )X
NH,

HaC™ N~ ~CHa

@(Ra)m

V)

15  wherein Ar is a ring selected from benzene, pyridine, pyrimidine or a five-membered heteroaryl ring,
R® has the same meaning as in general formula I, and m is an integer of 1-5 when Ar is benzene, 0 —

4 when Ar is pyridine, 0-3 when Ar is pyrimidine, and 0-2 when Ar is a five-membered heteroaryl
ring.

[0066] The following are provided as examples of particularly preferred compounds of

20  general formula V:
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5 Schene 1. Preparation of conmpounds of general formula I: [0070] 1 nmol
of a conpound of general foinmula Il and 6 mmpl of potassium carbonate is
di ssol vedwpreoi/atbesaf wat er and 30 mli of tetrahydrof uranPCTHIISR010/DBE2M Xt ur e
is stirred vigorously, and 1 mmol of d-C(----0)-0-CH-X ddeﬁ (X= H, _C1-8
al kyl, or pher(g N—t(he:amarmwdvglnh@nﬂbmgﬁhﬁﬂéd(%félﬂoreﬁlqwhjléﬁan?t BrPOETpde-3-
organi c | ayer rennv%d and dried in vacuo to 10 obtain the correspondi ng
conmpound of generﬁﬁrPé? al. Schenme 1 [0071] In the reaction described

above, any reactive groups present on the c ound, of ene formyla I,
such as hydr oxy) N-Hér%tb@mllf%ﬁﬁi&en&@%ﬂhéfﬂiln&ngorPﬂbml)égg%ﬁ“ﬁthkj '@@T(ﬂgg“
protected during %E%o&ﬁﬂﬁ%ion by conventional protecting groups well-known
to skilled artisans, I'ch can be subsequently renoved by wel |l -known

chem cal nethods _after the reaction is.c eted. V. Pharsmaceuti.c

Conpdsi tions 40] @bb(ﬁ]caﬂ’ﬁmﬁ@&fotyﬁlgﬁnl’ ﬁ%ﬁg‘gz“c@ﬁ%ﬁﬁ}ﬁ@%ﬁ%?%#%YHP%ER%F T
provi ded above, tggﬁgQQHRQitions for prevention and treatnent of plasm
kal l'i krein-rel ate 3iseases or conditions in humans and aninmals typically

contain a phar ical carrier, excipient di il ) A
phar maceut i cal(ggmé‘iaf a&HE“‘%‘?&'ﬁp}{eﬂﬁglﬁﬁ‘i}'ﬁ%E@%P?thﬁﬁi #e (glg’rz}p tljﬁg!gc’lgf:% this
invention may convgmoeithidé be presented in unit dosage foimand may be
prepared by any of 25 the methods well known in the art of pharmacy and

drug delivery. (Bﬁgi-g(g%{aaoa?rﬁﬂlii Cyltl %?1%1 1%%‘%13'{] ?lggg-\?ﬁ{}'lgﬁbgll ,qgoetng(?di@ﬁhié‘lﬁ)Q,S—

i ngredi ent int carri'e constitutes oné or nore

accegsory i ngredi gihsthyl-pyra8stakboxaiedphar maceutical conpositions are
prepared by WO 2011/0%5684PCT/U82010/061122 uniformy and intimately

0, 1 LB L Oy geagg A Lt s e

finely divide carrier cessary, shaping the

product into the desired fornulation. In_t ha tical,. conposition

the active obj (él:tN'U&rﬁ?&ﬁ%mléoXlPl}Eﬂnﬁﬁ@GﬂWH'gg'dﬁ'ﬁﬁtﬁ}%f'zg'ﬁ’wg}dwm% 508 pgide
the desired effect upon the process or condition 5of diseases. [0074] The
phar maceut i cal (hy OWp@sdarhammisidoyiptaingl)mgthyhle2, aclimothyl- hghiegtl€nyl-prapled- i n a
formsuitable for oral use, for exanple, as tablets, troches, |ozenges,
aqueous or oily s&@ﬁ@ﬁ@?&ﬁs,

15 [0067] Compounds of general formula V can be prepared using methods described herein
and augmented by methods described in U.S. Patent No. 7,625,944. Compounds (a)-(h)
disclosed above possess exceptional and unanticipated properties as inhibitors of plasma
kallikrein (PK), in that they exhibit inhibition constants (K;) towards PK of less than 10" M
(K; < 0.1 uM), thus being especially potent inhibitors of this enzyme.

20 [0068] One of skill in the art will appreciate that compounds of formula I, Ia, Ib, III, Illa
and IITa-1, can exist in tautomeric form as indicated below, and both forms are considered to

be within the scope of the expressed generic formulae:

§ NH o~/x § S \"”"2 5 _/X
N
S HN«O ‘\<o

wherein the wavy line indicates that attachment to the remainder of the compound (in

25  formulae I, Ia, Ib, III, Illa or Ila-1).

Preparation of Compounds
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di spersi bl e powders or granul es, enulsions and self enulsifications as
described in U S. Patent Application 2002-0012680, hard or soft capsul es,
syrups, aevDxebrig7sesel uti ons, buccal 10 patch, oral gel, eh®riSegoG6IIR2
chewabl e tablets, effervescent powder and effervescent tablets.

Conposi 0693 i Ticenate dafious syntietic satesdyy Whichaskidied drtisee 6pmipispatedheany met hod
known to the art for the.nman cture. of ar naceut i cal |t nd
such cofpEePHRdsad ﬁ‘ﬁﬂ?ﬁiﬁﬂr{% ‘#ftgﬁ pregent %Vregg%‘b ents s grﬁg (S:]iléez‘gdﬁrp g?r}l] ﬂ[rﬁ{éla%s‘?o up
consi stiohg seh SERBIRP e AORRE Poutdsl RRidifichtidg ot rogieh aoulitbagedilys,
antioxidants and preserving agents in order to provide pharmaceutically
15el eganppaeu tpalskille lagispn epdwithinghe scopgief Siepressat @VEEMe active i ngredi ent
in adm xture with non-toxic pharmaceutically acceptabl e excipients, which

are sui tahb@e flOPrdpagatisinof @shpoitndsiof kaidral formilede exci pi ents may be for
exanpl e, Tner rTuents, such as cellulose, silicon dioxide, alumnum

oxi de, hum ¢ SQ 11 HHE Biffol JTPBRALiR cafRnbleti®! |
Iactoseﬁ8¢gﬂcib%ﬁ%ﬁ§g%h§?g or(gg%ﬁﬁﬁﬁgﬁgggﬁgte; gré%Jthiné_aﬁﬁ

di si nt eglisRbiveg ird &N LS wafed tand O@ xA mf tetrahpdrofurat @FIER), Tdwe raixgiraiscstiansidd; bi ndi ng
agents, for exanple PVP, cellul gse, t h el atin or, acaci and

| ubri catvigsgoushennd | nuppl %fx@n%@@%hﬁ'&@%%&@%‘f o B 18 a‘ﬁ‘éfgyof Bhelsl B ralc.
The tab lsﬁfrﬁ'ﬁ}géoﬁﬁm@@ ¢Qadoadin0hnd HEY (B ghBC ot Rehovedbed i6ed Inwaelio to

ot herw se, nown techni ques to delay disintegration and absorption in

t he 1gas tobtiimthesbiragiontingebmpnund dgeabal frowlede a sust ai ned action over a

| onger period. For exanple, a tinme delay material 25 such as gl yceryl

nonost earate or glyceryl distearate magchenenpl oyed. They may al so be

coated by the techni ques described in the US. Pat. Nos. 4,256, 108;
4,166, 452; and 4, 285,874 to formosmotic therapeutic tablets for control

rel ease. [0075] Fo Iﬁﬁions for oral use na*_zysgNge presented as hard
gel atin capsul es, Wierei\n th ctiwelingredient /s xed m=t h aHi nerX solid
di luent, for eﬁ%ﬁ%%f%_gﬁ+ek§i:>a#@onate, 30Lak&i um phost e—0r in, or
as soft gel atiabcaPdul es wh I n WNpig activéﬁydé?edient is—m ith water

~

or an oil mediumY for exanple peanut oil, liduid paraffin, or oli@e oil.
Addi tional ly, emll sjoRs g%n be prepared with & 0‘-Vf§§; m sci bl e

i ngredi ent such as @~ stabilized with sura ts"such as
mono-di gl yceri des, PEG esters and the Tike. WO

2011/ 075684PCT/ US2010/ 061122 [0076] Aqueous suspensions contain the active
materials in adm xture with excipients suitable for the manufacture of

aqueous ensi.pns. .such excipi r i |l e
ot um A BT BT e B e SR Phon afie T S BEP P B RR e cdifo RURAP
propy! nekhsthicRthiladsach 99 didioxsl, girbatye amped, wikiytanhinp pr iminodpoey mgy be
tragacant h and gum 5acaci a; dispersing or wettin gﬁﬁpﬁa}naéﬁggkga

nat ur al Ipyotecied dyringths repsHARPY gR0venHPn PEGHTIES| SERFRSHY R <V tion

pr oduct f | | i f yopyet hyl ene
stearaté?%%?gggﬁgﬁ%%ggﬁ%§§%r§g§§%§K%?&B?ﬁ?ﬁéﬁ%“gfﬁggﬁﬁﬁgﬁhﬁgﬁghchain

al i phat irgactibe i nsnlettdr exanpl e hept adecaet hyl eneoxycet anol , or
condensati on products of ethylene oxide with partial esters derived from

fatty aghdppafsa l@ﬁéﬂéﬁhg?ﬁggngs pol yoxyet hyl ene 10sor bitol nonool eate, or

condensati on products o yl'ene oxide with partial esters derived from

fatty aci and xi tol —anhydrides,. far. ex I | yet.hyl ene rbitan
rongBl cdpe21 s adiiende nétie corepas plprR Eo iR gt 6% B
preser vabiesitiohOfor BrAERh SldhYdatm@ft of Blagiiy lkallikrdli dE1aved it @aoe comtiorsr
nore coloring agents, one or nore flavoring agents, and one or_nore

sweet eniinfumgesdns, ansmels tydcadlycootaén apharmeetidicpicarrier, excipient and diluent.

[0073] The pharmaceutical compositions for the administration of the compounds of this

invention may conveniently be presented in unit dosage form and may be prepared by any of
25  the methods well known in the art of pharmacy and drug delivery. All methods include the

step of bringing the active ingredient into association with the carrier, which constitutes one

or more accessory ingredients. In general, the pharmaceutical compositions are prepared by
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15[ 0077] G ly suspensions nmay be fornul ated by suspending the active
ingredient in a vegetable oil, for exanple, arachis oil, olive oil, sesane
oi | or coworot/osds4 or in a mneral oil such as |iquid parafStémw/osiibe oily
suspensi ons may contain a thickening agent, for exanple beeswax, hard

par af f i mifrmdetyd intinatfhp bringng drecasting INgErskans 140 @FSOSIEUPH T4 adquiqd AR ahove,

and flavorin ent y.be ad t oV [ cPiep@cEat i on.
These c%ﬁg‘%y %gﬂ@e%ﬁﬁﬁmé%%gg’earn@etg&by %g@g@@%l{(?aﬁ)g% tg?gan ant I - oxi dant
such asja$eehinful#®nd In HRPEImAIeaped sbibesipoydes stiandbgracumesngdis t abl e for
preparation of an aqueous ,susg)enm on by the a?dl tion _of water gr oyl de the
active insipdedirenn ameurdawificiant ko mpfrcedheifesyed siRg WP s RIPHTS g Eopdition

susp ndig a esnt and one or nore preservatives. Suitable dispersing or

wet t ngO %8 & and suspendi ng agents are exenplified by those already

menti oned above. 25Additional excipients, .for exanple sweefenin voring
Tnd col BHAD  dgemhamasayice] SumpRs s COMRIN 19 6 RS G RRE P o
conposi ¢ i ' | i fagWdoulor 0ilY siispemdies,

enul si oﬁ%l%%?leh@ S%aﬁl)ﬁ/Sépﬁaaégegygg%’ gﬁﬁgﬁﬁgg‘%}%& 122%#@%??’ afa oroue;()fr;lrrp%,z %I i \ie Soi | or
ar achi s d3plrsibly pawdeisiar ghnudéd, emiitsionsxadptlé emilgificatiprsrasfdepaitbsd wrihd-ur es of

t hese. Suitabl | sifyi 30 1 y- I , f
exanpi o el AR AORAOGHN LB oo abEHED Py B el P g ARBS RS des, for

exappl e ot cBBWaS tBIds, QFfeR@EdehBpovRdirans effervieseedt fabletn f at ty
aci g@ aH%g%’ec}i?lta%?’ "g‘ﬁﬁiy“?%“dés?, f%r exarr?)I eesor bi tgn nonool eat e, and

condens @bimposifibngtintdnsedfortohd usaindy papriparedascadingp Ry ataladdaevaiedes £ or
exanpl e pal yoxyet hyl ene r bi t an,.mnool eat.e e olc .cont ai n
RPRRE ST s e R e S A e R
Syrups gadofhiok doen@RYIcBed ForMik at@s cdnbibtisyeRinasionigagentssilavoongegenty|

gl ycerol, propylene glycol, sorbitol or sucrose. Such fornulatio may al so
cont ai ncalodegubadnentiexigmssard/presoyeng agerty iAot PEHAICIBEMRSRISYOht s. O al

solutions can he ared in _combinati . W £ 04 2 trin,
pect hng s det ARl e A o Rt i O AR Fad X ELOURN, [T,
form of 8, %4:8¢ biéﬁrﬂaemfémph@e@qu@wsipmmsomam are s tablesfoe tei manufitirs of

suspensi on nmay be fornul ated according to tae kno art Ufi ng..t hose

sui t abl ¢abdiéts pEhese sycipentenay brgfon gemrlc dnert g%a%a UhtoseiHIS9R have been
ment i oned aboye, ;11 L &uina | &R RALBhAL L1iBSe Ahsthilde sBrtfogr i | e

i njecta foé(lcgeoFﬁlml%lﬁggri}dguéé%(gﬁf&rggg&ﬁﬁgé&ﬁl%- toxic p’;gr ent gr al ly-acceptabl e

di | uent 1Qtossoda¥@ith, phbshaex@nsplienashapidsgratulging and Higatograting aginds, foranong

R nger - SxeBl sasn . PEOBBH £SO RE BATER TS BT O I oo
Ri ngdér' sx&oplgt ¢on s > P55 y f 1 oM. iti’on,
steri | e tiXelath headbf GRNVGALARRALMNS GBPLONH. Ahedeshith ¥RBIaQSicatoRRACI ng

medi um S purposé any I xed ol may be enpl oyed including
synt het iog ta/@NDhe @blethirahybemmerd ok theydudyt baoratddaentyrieadlyds otheetisgsbiol ei ¢

S,

acid find use in the preparation of injectables.. 15 . unds of
the preXBAVNSARBIINEDH é?l%g{?éwa&ﬁ ‘i’sé-’ln?aatfoéldnit%e % grg’?@rs%lgﬁ rd PR
thereby provide a sustained action over a longer period. For example, a time delay material
25  such as glyceryl monostearate or glyceryl distearate may be employed. They may also be
coated by the techniques described in the U.S. Pat. Nos. 4,256,108; 4,166,452; and

4,265,874 to form osmotic therapeutic tablets for control release.

[0075] Formulations for oral use may also be presented as hard gelatin capsules wherein
the active ingredient is mixed with an inert solid diluent, for example, calcium carbonate,
30 calcium phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient 1s
mixed with water 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.
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suppositories for rectal adm nistration of the drug. These conpositions can
be prepared by mxing the drug with a suitable non-irritating excipient

whi ch i s wol2od/asesar di nary tenperatures but |iquid at tIR€eTASCI1@I061122
tenperature and will therefore nelt in the rectumto release the drug. Such
mat er i al[@076hc|Agisosoespensions epntaindhe attivetpasereteingdpuyiuse Wit AR Sonal |y,

t he compounds.can be adm ni i >l ar L MEeL : utions
or of nt REHESS BT Tap Rt o Ehs HPelfolss B te (RBARI agik e
can be g&caaRiplesRdatnbyarbeamsetficélmiésepiethgicetiulosd, oleaginand t he |ike. For
topi cal use, creans, ointnents, jellies, sol uii ons or sus$etsi ons etc.,

cont ai niprpyirhethls e osss sodsym efginale. OB IRVERLANIE: P10 TASH Fd @i s eq

herefn, _topi. ' i ' o HEShbHBak&E faSexaipiput h
nasnbe. T dpRR & g e b e e D8]
The conmpaitAbs opéoridegsation eridiuom ofray atkgleho oride atithdfafty acidefoséxanmye pPolyoxa
medi cal device, which may include, any of Yari etqy? of f:onvEnti n aIlticgrafts,
stent s, ethyéangdfeatpts o8 rendspsation producisf siyleng oxids i Igg SRAPSIBI2NSE her

devi ce %ho]% Afdr Qﬁnﬂ%? g%g&&&hﬁgﬁé&?@éﬁﬂ& dr%hd’éﬂsﬂ&bn%rbhﬁhd’ﬂs &f &ibglynd unen.

As a particular exa I't would be desirable to have devices and 30
net hods owhiectiticpatigleisievederivodfioumtigy ofids hed i hexitel seth aspolypxyelbyless of a

body which. h b t t by. i nt td | techni . .
50110 0 75oRHPETPORIBD e P Y isises ety SR Prrgal Brerp rived
| i bi € Gy RSN @l s BTSN BRI GRS ok Wiblianaieeahe

devi ce, suc a stent, and delivered to the treatnent site for treatnent
of a pomtji@ns shspehsorizodyy alf®08B}inSne nt mohapesaEdivesdercxEmie phyb ey vehi cl es

for therapeuyti ents (i.e., drugs)., 5 Intravascul - rally
per rranerﬁ’f‘?%yﬁ{iﬂ‘r%}’%g’f §OFRE P HEW%O%OI?}E}% Bera ev%s@%ﬁeﬁaggﬁ%%?éﬁé%?gﬁs

i ncl ude o4BEsRIRS swtenifBdgent¥Osuch4s ddrodedy sedtbiinz) , 4, 800, 882 (G anturco),
or 4,886,062 (Wktor). Such designs include both netal and pol yneric

ot enke. Bl i Fhreb s A DRl R RO dabk e, shemhen S ont s my

us rug site-of 'contact with the vascul ature, as
di scl osedgdtiblbloS; foPakampe, arbchlOa, 4live oRadesmmy ok od coqonioil, wir ér aatinealadil
Patent Application Nos. WO 91/12779 (Medtronic, h‘?f% 1Qyiéand W0. 90/ 13332
( Cedar s-ssenas liqwdiparaffinodrheayly sugpessiopsmay ceataingy thyckenigs aggply 10F SKAMBYF ) angd
U S. Pat. . 4 I J : gbesghdbeen
used totbci%ﬁ Ia@ﬁ&é%?ﬁ&t?@té O{ %Q?lﬁ%&\?l\/g}'l ﬁv&%etzﬂlﬁ%@%rkﬁagnﬁggﬂ? ifd\;/l‘g}ly, ~as
di scl ose@vifindadgentsnaiehd adeplto paividera Batablbloral @8#parkeion 04 hese dogtpoRisns 8,
1996 (Donovan et al.)._ 15[0086] .The Ier.FP "de&osi ted". rrea(gs that the
i nhi2Bi t anay beguateryed Wyhe addinagpehihal-oHaESHCh 72§y R Le i ncor por at ed
into the device by nethods known in the art. For exanple, the inhibitory
agent ngp018} ehbspetdibit prvdleredrelagenhlés svitablictfon preparatQny efan agyeoys syppension
surrounded, b nd rel eased through ("reservoir . type') .po material s
that cod the X%dg‘é?fl ?ﬁ%atﬁfe%ﬁo&lélfi ‘%"e%i“éfé ingffdipnidn pdip r“réx)walgr’p%‘é, ‘%rﬁ‘ggioghi bi tory
agent m’Wet@x?% SHT 308RAdiNE bBéM ahf8nd6l MORS pré@rvaives. | Silitably disgeugihgdr t o the
pol ymer materials using one or nore the techni 81%25 for generating such

mat er i alvecttumpagenismantiisespending legerss Asrextwphfiphby tese alrepdyimitionedaPvagent may
be |inked to the surface of the nedical devi. A J M,.8
coatz!ﬁng IWﬂgx%ﬁeﬁé’tﬁﬁm eﬁ‘gﬁegém%fcﬁj v\é@gg@ é&n&ﬁﬁ% %#21@?{;4% a%sg Beenoved

by acti \ﬁ:eslgﬁtghani cal or chem cal processes, or are in a pernmanently
i mmobi lized foimthat presents the inhibitory agent at the inplantation

25site. [0079] The pharmaceutical compositions of the invention may also be in the form of oil-in-
water emulsions. The oily phase may be a vegetable oil, for example olive oil or arachis oil,
or a mineral oil, for example liquid paraffin or mixtures of these. Suitable emulsifying agents
30  may be naturally-occurring gums, for example gum acacia or gum tragacanth, naturally-
occurring phosphatides, 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.
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[0087] In one enbodi nent, the inhibitory agent may be incorporated with

pol ymer conpositions during the formation of bioconpatible coatings for
medi cal owoi2eB975684ch as stents. The coatings produced PCoOGSROHE1122
conponents are typically honngeneous and are useful for coatingagvnunber of

devi ces [@186] grfodufsand iehipiramarbe Snmubted GOBSveatpring 8g¢e foTR¥IMH tHeh a

bi ost abl e or a bi oabsorbabl e poly. epend] il of

rel easep&py[fﬂg ggrégﬁis%r ”8@ rsgg%ger. %‘gﬁwdnﬁﬁ%ﬁ%%%%?&?wgoﬁ gg atgil% gla (%E)lfr?t%abl e

pol ymer pfe%eﬂi’/ﬁt@\‘;eea&fd%%ﬁﬁg hitd SoleROscARNOra] $ob&ions thi kep@phiedst abl e pol yrer,
it will not be present long after inplantation to cause any adverse,

chr oni ¢ combimktiorwpbnive ex@plalysloaxia, PP prd sefagags wo

2011/ 075684PCT/ US2010/ 061122 coul d be used include, but are not limted to,

pol y£ L- [6u8] C Beiphhmarelycdpsrapesianenayia iy gheyfoomi e s(d@BAnjectable aqueous
bty o oiegaineys ksnetony s RSy GRRGRED HGHg Beh Bdrigpn ar

| h i . i i P i, ti
Dot oSS e SRl PUENhg oP lfihe 4B KR WP WK MWHSBE et 1 de)
(PLLA) , npatiyhal sboot.i Thasbdicdnjettablaprdpptation nogyrdemixt ze;tex(ilewwgls)swuuon

| yet hyl i de (PEQ) , . pol ydi __pol yphosphaest er.,
SRR RE NN R e
pol ygtri @gigr{kff‘ 9—b?1‘?a!h@‘a£@t Amorhy fihRnkaLRRIALAN solvaRothAt elagek- est er )
(e.qg., P "~ pol'yal kyl

ene oxal ates, pol yphosphazenes and bi onpl ecul es
such as efriployied ard whter, Ringen’s solitibnland sotosicagodhim ehlotidgerlutiond InagWdHionr oni ¢

ol yacosuHE Bsef gist Ao arppgtanaly SO L Sp Al mPRlOT R RES! or
anphi pa:ptl}p%s%ﬁ%aﬁ@ﬁ%d’&?frﬁy%f: chipiyed ehcuding shrdiRmans- babigtydetidedar babl e

popl ynmers "kno Inthe art. Also, biostable polymers with a relatively |ow

chr oni ¢ atldisiencfatte sgidhsshss oleiaacip fng useinthapispa@tion ebiwisstablgid pol yest er s

could be used and other polymers could also be used if they can be

15di1§solfwm] angheCdshBRduads dTahy pREE et eatior hay akdibealimitevterd is tehfoas of

pol yol efins, polyisobutyl ene and ethyl ene-al phaol efi.n copolyners; acrylic

pol yner suppeditengsdbyrestet admingspratipn pf de dges. yhisiss CABOBERNSI ¢ PQ’,fePé{Fé?P

pol yvi nyl. chloride; .nol yvi nyl pyr. ji Ry o Yo IVAVIRI VA i ch as

pol yvi n lxﬁﬁﬁﬁgwmgﬁﬁg}?1%%$%V|nfﬁﬁ%g%§8§gpl é?%agﬁéﬁﬁgggggfﬁarnylidene

f1 uori deerapdatadsbvt Nyhitl deme redrilasmpaatupoindaeillthereidre el in plod seefunyto ket ones;

20 pol yvinyl aromatics, such as p Iystgggne, Bolé;ngl gi§eis, such as

pol yvi ny¢ledsedbedag. Suplomptesials 1B3IULS (RPP2 ABHSAEF QORI RLEY Cther and

ol eg{) ns .’Atdsd,lﬂt?or}laﬁ? i Qé’ﬂlﬁ&ﬁfdg‘éﬁrh% ad%ﬂ‘?é‘réd VRRuRPROWERRHS means of solutions
onitrilTe-s opoly ,

acr yrene ners S resins, and ethylene-vinyl acetate
copol ynee sintiyhtan St pakhaneransgahyhgeiverye fthe pyjeateoimaoundsgan §e- phenol ;
pol yhydr oxyet hyl - aspart anj.de- phenol ; pol ye |.eneqxi de-pol yl ysi_n

subst i t @eeunriished ‘ZISH}ﬁév%ﬁr}]tBVPB]i“gE‘il‘dP?é@?es 6815 %fﬁiﬁe%r g‘?fé‘%?gge’ %ﬂﬁagln’ 66 and
pol ycapr %tﬂl%ﬁ@mellf%h}%%tfoﬁ§ bPSuspBRIOHS 2D 0B SH Afin R YsHiYITRIUD BT BRgFesent
pol yi m des; porbet ers; epoxy resins, polyurethanes; rayon;

rayon- t nincentbate; engabyadl oseysed bktein, tepicad epplisation isdlsaumeand toinclidsitle use
cellul ose acetate butyrate; cel lophane, cell ul.ose nit , cellul ose

pr oB?oné?? goufpp eég%a/g%rg P ‘%ﬂgﬁceé’f:%%?(@fﬁl\gf ﬂ@/tﬁglgléﬂl?%§%glg§' 30 [0089]

Pol ymers and semi per neabl e gol_ ymer matrices may be fornmed into shgped
arti cl e40083yc HTkesconsionads ofthe htventionange foypudated s deporingiatq 3 Redicelhogo]

I n one enbodi nent of .the.invention he 1 nhi bt t. ' ion
i's coupldéﬁlc‘?’owgg]bg}q)’ r’r’é?rju%er g 'VBE?W@EBS%V%IQ@MJ%&% rgﬁl% T glglfl fn%?’téfrl 2%%2%’ as a
stent Ol SRR baN@Hs, BRNS 6r oth¥ietEthA €26 84 BEFIL LPQ it 6AchPY i Baidd
Typically, polyners are applied to the surface of an |nﬁg§£table dﬁVICE by

spi n coatiihiga bailppimen. oks sparteilagexampds. ih werd bedetimngle ® dPHice@%art can
al sq.be utilized faor ] g : J; i ] i tional
et R8s b itich 8fp ddlE BHARRATS oM AR 1B R E B AP ich a8

di spensayeen A8slkd bpiaddvyntichaprtiyiigue. can be deposited on an

Yas
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5i npl ant abl e devi ce usi ng photo-patterning to place the polynmer on only
specific portions of the device. This coating of the device provides a
uni f or m aipen11arsasnd t he devi ce which all ows for inprovedTdistéwssan2 of

vari ous anal ytes through the device coating. gogQZ]_ I n pref erre(ge ed
enbodi m#8s] oflnekemplavermbahimentrehe Hbitiory AgERAGEIRES lingef_ftg’nﬂrm{fya?ee Ppgifed
rel ease f'{hgrrm%%:rgéi_cgfi%%%r s&c?l%lts 'a@%nh%h@ d lrilﬁer&f%' thO R Ment Hic1Bt GEatibsr sTRdi cal

devi ce '8 refera e ITnhibitory agent 1s released in a
cont r ol lyefiomedTiies baayer an extended time frame (e.g., nonths) using at |east
one of several well-known techni ques involving polymer carriers or |ayers

to contr, I i evERYEld, degyribed in
uU. S. Pat[@(#}&é?&%{mﬁgg%\ﬁg%%g%%%%gg%ﬁ%@% %g$§nt?i€r:agag{cs \gl osﬁlr e of gsgvvhi ch is

i ncos po@iAdsdularistentsett gemirylly dsmanadly ivptaateddn comvatiemeripedal wss@dscanpl e

in US. Patent No. 6,770, 72 i is, | t P i irety,
e+ ongemt SoRrRERiT 100K Eomdt Prones ab R BRRHE 451 (albfofRh oY
mani pul gtged ogsg ARforf ﬁxgé%ﬁgﬁﬁn%dé B&hinﬁmal%a??m@@@rmmﬁg, agwehes pelfy mer

coating ¢an’ contro exanple, the diffusion coefficient of the
one or repadpy addnallooatiprydadantehis. Fatd mealse sseddpdebyerabug al thasiée of the

i nhi bitory agent. fromth ol r . 20coat.i . ! I .S thene,
Lhe di | PELPBRS CUl e APt Be FERchfiet TUIG Pat by 302 S e ffhapfuddlhy

cont ol 'Iﬁté?faﬁoﬁmm%{eﬁi gﬁfamﬁaﬁm&tW@gél/mmmdtt@ntcbmc.)i APV EHA13338 t he
envi ronnent I n iC

e nedical device is glaced (ejg. an_anal é$ t hat
facilit 4€Cedars-Rend) MetichdWenior), Wy&IPet. Noiss 5,41 9,eENa 6180 o apd Uphd % Ymer) to
access qng 0 e.conponents w thi : -3 l.QF r
excanp! o APy afia o Sraamps cudu B R Ry BB e O (e
pol yner v&@adfiadnen Yot geapatinaiy,eRtdadiosedin 0FS. pitenti appiedtionrSer.d.udes a devi ce
having a plurality of polyner coati (r;gs each having a plurality of
di f f usi O8/786e408i Bledoy. 8, 1996 ¢PRneBSHRRent s of the invention, the rel ease
of the inhibitory agent fromthe polynmer coating can be nodul ated by the
pl ungl i tposs] PoheyEBdI “dqabitalymednd @24 jhelinhipsoryagentie coated adsarbed, pifced,os
invention, the release _of the inhibitag ent .from t he po r coating
i s cont roéhelr‘é‘tfeWoﬁﬁfﬁﬁ%ﬂmﬂ&l%lc@rbyﬁﬁ?tég%ﬂg?ﬁ’é‘ 1Brﬂbep%r?t YL ]?‘pi%g%pol ymer
conposi t.j,an. ONERGh VRIS (‘eRaL eRUP oI urNAGRINBUS
corrpoun&élgg%?&g%?[g??\@{%% y@fgﬂg&pﬁie& t he pol ;}mgr corrp%g?i Yt};ci)orlll. For o
exanpl e ané esleaid ttpolgin@resevoiragpe’) prismeamatssiatigbatgoaidortspan Blegagrican
inhibitory agent in response to. a.decrease in the pr
2011/ 075/684PCH @S%i@xa%ﬁez gledpﬁl@ftoﬁyr?e%eﬁ‘o‘?l%ﬁ? e@&%%f?”t‘ﬁhglnt.he RPP&Rati vel y,
cerbgi n POLYIEH GRPRASH Oty A& MPALrisS 8tidB8He bPmbR] B3 hhi@ed folnigbndrating

agent in response to the presence of hydrogen peroxide. V. Plasma
Kal | i kr siich thefeeinddmbwiiis tesat loroti@o detinulaieas] tho g81bifary ggent gaay hadpked tq pK) |

a serine, profeas resent .in pl s t i n | sor

ol s SREREIEF &F wE el erfe pEENR BEn L AT LR RSP dBIBR 1 |
posi ti ve heedbacleabonih iR, Brotlemived By hativeahéchahies! drichemicabprenesses, by

| eading to additional FXila formation, further anplifying its own

act i vat iaonin apXirianeritydmaeetiizedderm Hat piesene fheindibiiery sigenta thedmplaniatiogy
resglsts s%tQ the initiation of the intrinsic (contact) pathway of bl ood

[0087] In one embodiment, the inhibitory agent may be incorporated with polymer
compositions during the formation of biocompatible coatings for medical devices, such as
stents. The coatings produced from these components are typically homogeneous and are

useful for coating a number of devices designed for implantation.

30 [0088] The polymer may be either a biostable or a bioabsorbable polymer depending on the
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
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coagul ation, resulting in generation of thronbin, and cl eavage of
fibrinogen. Inportantly, PK 10 cl eaves hi gh nol ecul ar wei ght ki ni nogen
(HMAK) t ovgenaveEses4br adyki ni n. Bradykinin is abl e to opeaTiuseomwioght?
junctions between endothelial cells Iining blood vessels by activating its
r ecept oceyld Bt useidingi2de, hrue srenot Gmiteth &0, @abiok Aedtic cidddarolycapilicti€e, and t hus

Il owing fluid, | tejn t i i diti
known adonalrauEl PSR AP Bl e RitE P PG IR ABET o e or
t he bl oggybiyddk Bafykitgico-vaneatR psigaisemioneepi agehokbtenpoplaaydridand pr ot ei ns

into the brain (edéma) have al so been associated wi th neur odggenﬁ‘rﬂgti ve
cigh®oRiPelipl e

di seasepplygluerliaacid zindy(Relackc midkacly(L-astkppdbmot (Blstide 2
scl e 05ﬁa%Bé%\ﬁ%&égfgﬁ‘ﬁ‘@gt-lﬁﬁidgz?nlé@gghll%@%dlﬁ%%iﬁ&@trﬁﬁé%hﬁeﬁé‘%o%atéfo.r

exanpl e, rain i'n poorer prognosis in patients

with gl (BOAASIVOR paliethiyiaferidSPREOINEIgHOxdonOFEDS) polyphosBhodstar, J Neur ol .
2009 Jul; 16(7):874-8). The increased, 20 vascul ar per abi%i ]tse\é caﬁseq by
br adyki ppivphesiphagsiesnrethznes palyfaming agfs), exangamylates dpl¥fagbxiete FIRPR s derm)

|0, TS PR S ot 6] B o agememn cyt ol

macul ar na, ar e macul ar ema after retinal vein
occl usi gﬂlyFB@pﬁbZeﬁwiaﬁiﬂiaﬂnoBdelﬁmdohlabcb'nbi'ingﬁlstﬁrrc@ca, wilulvea dtareta gnatiagennud

capillary | eak syndrone. For exanple, the PK inhibitor ASP-44 al r eady
oW T HUHPDICSUR POREBHIN At L RP i 5%, RIRS S R Shown ¢ 5
reduce i p b i i 8ol hmbhi®athesbloeldent s, as
i a1t ne PR B o b 000)

Hyper t erspaiymb3 of hydrog8ls)andAthérsaitibdnbiofbsortebic raplyméere kaevin it thegts tAdp-has
al so been shown to cauge anaphyl axi e.g.. 1n patient [ ith

cont ani E{S@H?%P?rﬁ W %‘f‘ﬁ?aﬁ'&F ,10‘1‘.%?9“1%&553? FSSPQ%%%?&@S @Agﬁw@r}é@%d. 358:
2457~ 24@%):0};1%%%%65&% cSN@BP LS dnl@tHPOIVnRAE Couldd alBiKbE Nsedas dggrat bedena

is further illustrated in hereditary angio edema, in which individuals have
litife dissolved ambtdurehar padymemdsdbinttbe metisal dayjasrsuelh dop@ipelgEns. nhi bi t or of PK.

H gh | eve] s of bradykipin ar enerated in t 1 od] Vi I ing in
ext rava?&Jtyi‘sé’ﬁuWPenF |aﬁﬁlfaﬁ%(p? eﬁfp&%g{%ﬁnfc P%%?’?lﬁres’ %ﬁg@%&%\é%sd%@f%p@?g‘ggé t hus
causi ng viyl Raltdu RARA% A8d BSkIIPmers WRCR A3 34 10VB6BARGTdd $A0L R )6 2A0AQ097] - For
exanpl e, bradykinin and its receptors have been shown to be involved in
tunor apglyvgehetsess, guckeg aolyyinyl gethyl ethen polyinohiders hakdss spethass .

5178-5185) . . pul.monar y. hyper | Tan ViNe | .
(2005 PabviBleSRa o R R Al ARG b B bbby tnd
Progpes %o%ﬁiﬂﬂl RioRfuticAAGABAY pdlystiienk halisaryl VeelsagicBas eblyving] 0Ge8¢; For

exanpl e, -I'nhibitor is also knowm to be ipvolved in the pathogenesis of
age- relcapdpmaraiviy! gwgemsrsavith pachmisr and glefingssugh as %@&5’8@?’“@@}9@ et 372:
1828-1834 i ] are LN -0 A @k or
ycocar AT AR DRty REUHRB AR ool Ay B 106 3 nd EQERALAIEL T 55,
142- 147;ac<:}'t@tl‘e$;bj)@lbfrmeﬁ; pyeh caﬂ)cﬁyﬁaﬂﬂ(ibﬂ))yé@imgamadép}d-mletﬂawrylamzﬁt—' -Ilmaag?;. [0093]
For exanple, in patients w th_angi oede condjtiqgns,. a ol.ypeptide PK
10i nhi biPPby¢noxyghyl-aspartamide pheyo an»cﬁw@f%%ox@&éwﬁ%ﬁnsa‘?tf”siik%tzd‘)wt?‘h

her gdi t : ' 1| ; Asf Wikyd ARDRr . Sci. 29:
255—3358,%%%1 e:r%gg‘%ﬁmqﬁﬂlg%@%ﬁlo%%ﬁ&%% %?‘é@‘q g%pﬁailﬁ%rmﬁoLyIZO( 2): 416- 22:
tev;(;, kq .p_bllychﬂzaoaites; @B%ﬁ)mebhgbms;@plyymmde_a,\/m)éye.th@;lﬁggx}lES;HEOW}’W@@G}WS; A
ner e t A#3pnafaPoRasBeMROsacce bflossesopsud o Sor sk Koot ot ™'
119 14%afy:l‘§9;3&eilophane; cellulose nitrate; cellulose propionate; cellulose ethers; and

carboxymethyl cellulose.

30 [0089] Polymers and semipermeable polymer matrices may be formed into shaped articles,

such as valves, stents, tubing, prostheses and the like.

[0090] 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.
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15 PK generates bradykinin, therefore inhibition of PK would inhibit

br adyki ni n production. [0100] For exanple, in thronbogenesis resulting from
fibrinol ywocotweaisaent (e.g. tissue plasm nogen activat ecr/useeiepsaR? nase),
hi gher levels of PK are found in patients undergoing fibrinolysis

(Hof f mei[8a%a, Fphdallet paymers 2OR)plicCtr ﬁneawef@@ of] pnamn%@tablesqevaéw SpH) .

Pl asm n- medi at.ed. acti vation the.in

occur i FOHIMEs APPEHSPT SBrag] ”@o&({ijﬁt&o%gq fﬂg glt FenuaFg@S?ﬁgg 12%%"3?81; rom

i ndi vi dygl $y %%Eé Cethodé Bf P¥yiRd inchile kﬂﬁﬂiﬁbﬂ&llrﬁetﬁ@dsf‘d&ﬁ’velbﬁrmmﬁ&iepssuﬁcﬁwal d,
GA et al. (1995) Grculation 91: 28-36). [0101] For exampl e, .indi Vi dual S

who hav éedhadluasnwab ah enkygt tym@f chgm:n@pr{ Addiipaaldy, @pelymen C@p@péiegqsng@ PPeRt ed PK
d h mbj st 33
o O TR Sl B T G 058R9

neur ol oghCadyictefined éo%tlh%c()ﬂﬂle@l&tfﬁabrdmf& la wif foirh ¢Cherouad takdev{cBivdricni , C.
et al. (2006) 1 Pharm her. 318. 849-854). Cl-1NH r.educed infarct

si ze i n adows feyemppast! d@ffusmfd‘éﬁ‘ém@é? Al s BrUehhodeicrssoging De Simoni, M G,
et al. (2004)Am | PathoL 164: 1857-1863; Akita, N., et al. (2003
Neur osunees2y 518pra%cdlaﬁlbodlﬁmntse)mrq:iheentitohethpﬁﬁhibimrpiagcrrt infopmalcedias shown

to reduce 30 infarction vol une, an(illpcer ebr ovascuk1 { r at lm)céel
| schem ¢elstsedias theReLERg£aaiuahing the FRIZER) Y ‘r‘?ér?ﬁ n&’ﬁ% qeﬁlcg HBEE o
W g%f)r Pﬁé%ﬁ%%ﬁ&é%?%ﬂtf Q% e1ddsBR B nt R 1t anhé RlePaiRetBh®RA tiheé Or der S,

receptor antagonists were found to reduce the
i nfarct fuple(@rs,, tisrahy) usinglak ieast cneadf ﬂwraﬂ@\mﬂil-knowmechmques involving polymer

2011/ 075684PCT/ US2010/ 061122 .accunul atj on a Wer € neur.o e an
i el | RBAEES QTATSEEEOLRERS. YHnel s e aid e ey Prep bugyeigrtg

Neur ochi t ﬁ%x@d fdsurt of WIROWR)inErpbrat Hzemts1069
257 234:0D5 %&Eh%c}%?icat%?ﬁ%@qg%m%gs?e B ERar macol - 139" frg%g 1547) .

[ 0103] Retimtyi ng conplications associated with cardi opul nronary bypass (CPB)
surgery, it 5 has been found that the contact systemis activated during

CPBl(sV\ﬂC[bésfﬂgq{/[oreréfr ad &&%eﬂo@@ﬂaﬂ@e iff6®). PaRASKAUENTD,729, @ﬂuéﬁ isng in up to
20-fol'd increase in plasma bradykinin (Cugno, M et al. (2006) Chest 120:

1776 17 8aorpareteChenshreinl ifs emtmety,ethe ragento aphLackipn angi%hom of fhegolymiregr. Conp.

Physiol. 281:..1059-1070 can
beyr eduCQEPAEFRY %?né% %Wi“gatg% PO %tbe?&l‘éas%yog%e ﬁp&ﬁ?ﬁ ﬁgm%érﬁdﬂgc Sur g.
102001 Rehinbldad)oe chrtrSifod. Hdd ER4hplEOthe aif&mtdne:,oeﬂlémm ot tictcamesor nre&aaﬁxymd
PKSI - 527 have al so been found to reduce joint swelling.inr deeI s of

arthrit |C§at(r%@an be mogduigtedda gontrolghe toleagg of t@g 9‘@5‘?“?‘7&9 tfragn thepelvis
Fuj :Zgo atln (I%%%}la(o??l?gﬁ ?? f@te%n%ntggt%hfﬁﬁ?on%fﬁélém Ia@ﬁle%n%%r lﬁﬁﬁ@p&%ﬁg t hat

i nf i'n ani ma t1's was acconpani ed by acfivation of
the Contoa@tﬁn gbay B¢ eontfdbledits moQulads the ebiligy of nlB@R)e hat ismpir¢sent iIRkaim  40:

1327- 1333 0105] F | the PK i ibit P87 f dt
1327 1353 [0105) For, exarple, (e, B Lonlbit ot Ca120 Da bes | ory bovel
i seaserL BB PHM 6l ot pobion CFIRBLIGASER docel2 oG 3ompShaty ki

A et al dena, R A, et al.

(1995) RABEBH: RlyMdoadfpditiof iandcion txartple,therey mdabtq thardersdof th¢g acute

and 25  inhibitory agent from the polymer coating). Yet another embodiment of the invention
includes a device having a plurality of polymer coatings, each having a plurality of diffusion
coefficients. In such embodiments of the invenﬁon, the release of the inhibitory agent from

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

[0094] In yet another embodiment of the invention, the release of the inhibitory agent from
30  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 an inhibitory agent in response to a decrease in the
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20chronic intestinal inflamation (Sartor, R B. et al. (1996)

Gastroenterol ogy 110: 1467-1481). It has been found that a B2 receptor

ant agoni swp 2an/@sdsiebody to hi gh nol ecul ar wei ght ki ni nogem/useow®é6uet i on in
| evel s of Kkininogen reduced clinicopathology in animal npdels of |1BD

( Sart or pHRfEhe milyrabr, cofi@8lon Gadtermssinelar esriggypolymer comgppsifpgs cambedesigped o

al. (1999) Dig, D.s.. Sci. 44: 845-851; i . 005) Arthritis
Res. Thi&i&lspserthe @hgeiqRy ‘?%3“% 115??%82%@?%%&%%@? rog%ﬁglgﬁoégd%he- Arg- CMK, an
inhibitor of PK and FXIla, as well as d Inhibitor have been shown to reduce
vascul aV. PtasmeaKallikreinidependentDiseasegenSordidioRrdduce | esions in LPS or
bacterial induced sepsis in animals (Liu, D. et al. (2005) Blood 105: 2350-
2355; Pgy®spn . plésmatlaliddrein (BROQ) strinEppoteavie presdd 2n plbams ag #RApactEP ZHnesin

e e B e T S A A,
(1005 | iclL{ bt : io @ddivenyl FXdlaet al .
| ezl ifeﬁaggack?lgoeﬁ &K él%%g%)nc%ﬂf Ectlxg?ésft‘he%v?ﬁ?:o%%g T 3€adBig @nddivionk aet a

(1999) nsi'v 1017-20).” Fatal cases of septicenia are
found t grhavienAulthgheiplifgigpés oo actmstant FXEaialsatactvetenbezymegenr 8l bhs, F.

t al. (1987) Thromb. t. 58, 709-713:. Kalt E, t 1985) 1
| nf ect . g@i\@. X%i&gﬂi@%ggf)%@ mlﬂﬁl%‘if%}‘%ﬂi‘g%%&ﬂe‘%%’%Bi‘@)’v&g’l"f%co[d(()107] : For
exanpl e F?%éutl%f%ﬁ g@ﬁﬂﬂé gir"%kﬁegalﬁ%h P HEEKbILYE] Sledrage B Obefioden. Tsdreahilg, LK

especi a 0sé Wt erative retinopathy, and correl ate ig‘ th,
f r ugt oS aldatie HiglvelotecGaoicight kiBinogen (AM WK 60gonerse briedylupr.  Bradyfgin $gg.

Kedzi erska, K. et al, (2005) Archive d. . 364 - : 1S
al so f o@hig te BP%tth@ |t1§bta1§18g1q ba{vﬁeﬁgtep‘i%tygl% M gsslﬁ}ngitélé’ ? §i%ﬁss'? ﬁ%eac\%iﬁﬁ{égs
55 ONS O MRLRhioRE I ORI phdsBilohiihe endfihetial edlls ER84)andhinerdilowiae flostaad. 52:
221-225?. rePK level s are el evated in diabetics and are associated with

i ncr eas ihshiagudtejprte ssunesate nete Hissite A EPRALER knavat & HeerseL@sH Buni n
excretion rate, and are elevated jn di LES pMih HarFBLE bk Lk
suggest ipﬁﬁn??ﬁ’gﬁk ﬁé%‘/’“@g’nac’fﬁﬁﬁt@ C?%I}S%p??’gegélé‘g@b%ﬁ nephr 8‘{32% %;é % fa, A A
et gb. (£3P3NaBhabriiass peo thbdtiin [&Ria) hBle deckphassaiayeithst s have been

found to ?0 decrease enhanced vascul ar perneabi] it ar,ldw)l asma | eakage into
var i ous nenigdegeneiative digeangs.tsheh akplrhgimer sdeiseage, Hagkipsgnes jsepse, and mullip

t t t oci n-jiqnd ' . itughoral
Phar nacat camir (0. ot &SRR (R HERAT g Ehof o S e

124: 2214in eBdms BRENS @Ipodfdr pgaosis $n patientd with phiehiestoms biOROt oci n-t r eat ed
m ce from devel opi ng hyperglycem a and, r ( unactd. o o, A, et
al . (1998yhcenesgenk, ﬁdétfglp%alflf’fafc]}ﬂ‘f’%” Oﬁgg&ﬁ‘%gé@%%g)' E}g%%?&%er ef ore,

di segses, L Sdh il ans iRk o adfidit FtiloMEN@siin, BouRGIMdaiaiof he

pr esent "iaﬁ(i}léaf{tl on 1nc e not Iimted to, ischemc stroke,
henor r hagt&s Stul dicdembyipendmnissos aaddrgdans i partauls discassys- 8¢ APBIBRS N Bs peci al | y

reti nopat hy and nephropathy), cerebrqvascul ar edemn u .
hyper t ereybloil mpgiflar, i‘éiﬁl?etlﬁé’f‘?ﬁu?aé(‘? ?IEa’rW%C(‘:ILaF ﬁg%{fla %igrnljfe g?a({:it%ire}c{)lnocf MSBO,H > deep

vei n thr orRosi s Ik ma FOMRY NG 8ErbieNSr Hea@ MafiBf dnd@ayiliaty leblesyrigothe. (Forg. |

with tissue plasm nogen activator, streptokinase) oIIovvig:? stroke or M,

angi na, exagiphedeRK it ASPad4hlready, knoomplron AV OAH3EH 68%F drd Hir y
b , i K i nfl t . dj il d
Y DB as A4 b bR soNa Bk YRR phplpito dh afEBfs ks B
nephr Opax{oﬁéhté} nd dﬂ)ﬁ[‘ﬂé B@@Fegé!ﬁtor Affgoneh #oed A0B@hiEs, RAdeyeh €2D) tperrasional

C r

vei n occl usions, aln edema, ischem a-reperfusion_inj ury%qv%g i ogenesi s
P

(e.g., i9%:¢ahd8t) Actisatiomenf racRifhnd theicontaghiysEay kasabrp25€n

. Cations

of neurol ogi cal. condi tion e, . L ' .S T KirRs o' D sease,
i 15 pl GreehdRts . el by P i GRGHTReEh AR IRRHARROKTICOR o
(2008) N. Engl. J. Med. 358: 2457-2467).

30 [0096] For example, the importance of BK in vasogenic edema is further illustrated in
hereditary angioedema, in which individuals have little or no functional C1-Inhibitor, the
major endogenous inhibitor of PK. High levels of bradykinin are generated in these
individuals resulting in extravasation of fluid and protein from the plasma into soft tissue,
thus causing life-threatening edema.
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[0109] Upon adm nistration to a subject in need thereof, the pro-drug
conpounds of 30 general fornmulae | and IIl of the present invention will be
convert edwODreouvorsessnt o PK i nhi bitors, and therefore | eagCraseotoiobite? on of
both the intrinsic pathway of blood coagul ation, as well as the formation
of brady®97l n Farswamplghbradylarinlaad iascgrtorshare g shownfothsiavelgghingumeh e
pro-drug_conpoun h r i L A ! h i cal

advant a%ggl.o & eglsgg(\?g%t%ggt aﬁ’.flﬁ)ﬁﬁi %‘g?é’ef F?Eeelkérw%}l(;ﬁlzyﬁilz’? ?31%@6%&1@1 ggéubj ect via
nost cl igp&adnksionyFehidvidiais Sswart\VD, 201 1(200HE8HRAAY 2052090/ 8601281 astlgna  or al |

subcut aneous, _topical (including opthal mol ogi eye-dro Lntravitreal
etc., W(Bﬁm%é’d-i(lf)??)réeg?{@rp TPgReeT @ 611K S@ﬁ gﬂ@%‘f‘?ﬁﬁ&%ﬂ% haiﬁﬁ)asnn or

t he di sease-affected organ (e.g., the eye) when conpared to adm ni stration
of the ¢0098pspnakngpleK dinmhibitoois aseripwwmdo balinedhyd ik taspathogsnesnoof age-
2008/ 016883, and.  US Patent 7,625,944) iml ) . iS5 result
in a gréapled maculandegsnerain RFRiy P ot ab@QO%) gﬁ@c@t%g%?ﬁellgg’)o g l\zsla\é?]lléglgzﬁer

t her apeyt|enefoch&firy ANBHIE ordsly BRPRAt bSmYbtithrdid@hfarcdAi(Hdsivi@in, O, etiah
routes such as subcutaneous, "I ntranuscul ar or topical, will result in a

sl ower #PYERFEANCRrgfRash3s: RK2i14Ai Hotstek,conpial (@00 Girawdationo04¢ BE25-3131).

di sease-affected organ (e.g., the eye), thus effectively prolonging the

ti me- perpeud) oviesr Wixhple, tahRkieRe WiihCalelosdea e torditienseh smalfl polyppgtidedkv | | be
mai ntai ned in vivo. 10Thus, |ess frequent dosing would be required to

mei A0 ai nnhibicerdPRe 8 esallanfide sallaviatessdmade Paienfeidh Beredifa X eRginedsia h a PK

i nhi bitoy,...[011Q] The unds. of ;gerer ah. FQryagl i [

current ?}:VHU%HTSP 8‘netaq1's(88§§?28? usﬁégfllgragvla%'a%%sﬁéhgc%g\% ’wb'%g[g)lé ptqogbs]gover
conmpoungg fhsclinspmluisl. WO(20PF- D% 6283, J. Hnel AUS200) elvper? Op2b [0vest. [rspeti:al |y,
such conmpounds possess hi ?i?afi nhibitory activity towar and as such,

, i 15 PK,
may be U9EE1089). Artwadykinin Bafrerppioraniagonist lcadihad: i eﬁsesgge WERAUPR qui r e
pot ent inhihitjon. RYIRAS i r eig. MebhM.
bect usi SRSO R gRE R K foin, GHOT) PR b e ol STRTAOD: Lo ¢ om
pl agpr Weerreitsbrad i, thefae snitibitibanéBKsvoud imhibiaddykiom pragudtienusef ul
for treating PK-rel ated di sease conditions that require sustained

| nhi bi ti Bﬂ)(@f frf e2&hb ﬁ%hrq?ﬁi%eﬁéi@eﬁﬁﬁﬁé FroRBEH Ry tRAMNeR Ok 8 1ddkhe The
rlg exanp e

[
fol |l ow es are provid to illustrate various aspects of the
pr esent plasusndgenncti Bxanpiraptdkifrse igher tavelsfof PK) arpéoupd in patients undergoing

am no- (4- ((1- benzyl pyrazo].e-4-car | am no) net 11yl )

e R B ST B Py PR B haco 31: 76472,

1- benzy lp Nelif 4 &RSERRIHVL Y bPRE IMRARE BithivaY hagBdea-showa b Bsamitiglasma and
hydrochl ori de and 35 ng of potassium carbonate were dissolved 1n 0.4 m of

wat @0 arbdodel anid vods markedinptierofatadan plasmme frany ingividygls defiqient dgyamy of hem

tenperature,. and 0.013 m of n- I | t S| gir i ch) added.
S L S R R H e A ey
removed, and dried in vacuo to obtain the synthetic tfarggt (>90%)Vyi ﬁ' d. 30
The nmasd0HA1]t HEoreaamplentiditadualewhe hav ks angiopie/MbBpgxs, found to have elevate

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

25 [0102] For example, DX-88 reduced brain edema, infarct volume and neurological deficits
in an animal model of ischemic stroke (Storini, C., et al. (2006) J. Pharm. Exp. Ther. 318:
849-854). C1-INH reduced infarct size in a mouse model of middle cerebral artery occlusion
(De Simoni, M.G., et al. (2004) Am. J. Pathol. 164: 1857-1863; Akita, N., et al. (2003)
Neurosurgery 52: 395-400). For example, the PK inhibitor ASP-440 was shown to reduce

30 infarction volume and cerebrovascular edema in a rat model of ischemic stroke, and
expansion of intracerebral hemorrhage in a model of hemorrhagic stroke (Methods for
Treatment of Kallikrein-Related Disorders, WIPO, PCT WO 2009/0971). B2 receptor

antagonists were found to reduce the infarct volume, brain swelling and neutrophil
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Cal cul ated mass: 461.6; Experinental mass (mtl): 462.5 WO

2011/ 075684PCT/ US2010/ 061122 Exanpl e 2 Preparation of (Z)-hexyl

am no- ( 4M¢/0-204/d75a80r ophenyl) - 2, 5- di et hyl - pyrr ol e 3- car lpomyusanio6i122
met hyl ) phenyl ) et hyl enecar barrat e [0113] 48

m § a.c a%dumemodcmﬂ mﬂywemrmdclwelm(am-mwrra% Afisyhomis sHpkpiAypineg., S-
C d
0 sl vEds OB IGTdHE Gy or PR o o T B e e
stirred; A?6d9 OO L2k €., cRBd(00)L87. W PhrnucbEX$Y: BPaSéTbunat e
(Si gnma- rlch) adde Stlrrlng was continued for 1 h, follow ng which the

organi c i@l%éf 111% m%/o%gth?ﬁgnsd{skoecgatéd]wﬁﬁ%bﬁu%&}rﬁgﬁﬁ‘y Byﬁa{@@ (@M?} Ml\/%éﬁ itarget

(>90% y e conpound was ve I ed using

10Caé cu
o ep% r a%l?s; E‘é@g?@?ﬁzi thérrtg:tﬁe Bonthot B?ﬁtbrﬁﬁmi@ivatmmnﬁgﬁl’ﬁ (W@&ﬁ@gﬂxéﬁ%l(@@)

ani no- ( 4?16(6(61173bé Mpwz%qlséteaulegg oW ot s iRcrgAsg in plasma bradykinin

phenyl ) [ 84.1; f

1- benzy EEW\%‘%B( gf ?%gﬁﬁ?} g‘o%/éé%%nly% q778§gang]car§?/€baego?ej Zt aé a(r2 g?)?é‘l nT dJe

%?;?c gmp_gglg]{ﬁ? Cfnf&g;f r@)r@{] ngpilals 2B hrﬂ]%&ﬂl@dﬁht@am}é&% lepk SYBUTPEE aSsPCthted i of
of tetrahydr

t enper atufheCPRsan be pipce usé“fg %%ﬁﬁ@?lb’é?ﬂ @Hﬂ?l t ﬁéﬁeel‘\l\e?’%i il M,&ll%gz;hl%% §§19g]ded

St| 5' n%blsF&Qﬂgg%gisaPr 1 h, follow ng which the organic |ayer is
ved,”"an i n vacuo to obtain the synthetic target. The mass of the

20 conpound was /
Exper | mio04l Yoo X maley PR 49D Gorg /oD Ry PR g BaeEIRF6En B Groduce
am no- (45;(( évé“hiﬁ% ﬁl%%'a@ay &1 araurﬁrsqsééemma-(paaeh@ImAset 25(1995) FASEB J. 9:

car bonyFam no phenyl ) net hyl enecar bamate 101151 7
N-[(4- CaﬂﬁalﬁfﬂrrFuju’ydnphﬁé ny$p93) Agentsactwn 39: 42-48). It has also been?oum%l tﬁat

e by L) s G HoRORBen AL o S gl PR WL RV Bl i A ALRONAM stndychiahl or de

and 78 i SSO 0.95 M of water and

518 8§ter§ﬁ§3‘la§§")@jUPerEIa(‘l99TﬁQrtmm§ Rheumval®: $3271-138)at room t enper at ur e,
and 01 met h chloroformate (Signa-Aldrich) added. Stirring was

WO 2011/ 84PCT/ US201 / feh bt
or gani ¢ [BZ{%& R F‘%‘??‘B% g’ lgi&c?}) ifog ?fnbj@%c%gﬁtf%unlg t?g‘?irlllbtgﬁie synt Ldeh? ?tghe

target. ,the aﬁa%ﬁrdﬁfc Itahmoaarafmmuimmrwméhdm;bam Bl (B@dnekive. el APk ed
mass: 422.2; Experinental (m+ zb%g g
FASEB J, 12(3) 325-33; Stadmckl A.et al (1990) Dig. Dis. Sci. 41: 912-920; De La Cadena,
R.A., et al. (1995) FASEB J. 9: 446-452). The contact system is activated during acute and
90  chronic intestinal inflammation (Sartor, R.B. et al. (1996) Gastroenterology 110: 1467-1481).
It has been found that a B2 receptor antagonist, an antibody to high molecular weight
kininogen or reduction in levels of kininogen reduced clinicopathology in animal models of

IBD (Sartor, R.B. et al. (1996) Gastroenterology 110: 1467-1481; Arai, Y. et al. (1999) Dig.
Dis. Sci. 44: 845-851; Keith, J.C. et al. (2005) Arthritis Res. Therapy T R769-R776).

25 [0106] For example, H-D-Pro-Phe-Arg-CMK, an inhibitor of PK and FXIla, as well as C1-
Inhibitor have been shown 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-Inhibitor (Zeerleder, S. et al. (2003) Clin.

30  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 (Martinez-Brotons, F. et al. (1987)
Thromb. Haemost. 58: 709-713; Kalter, E.S. et al. (1985) J. Infect. Dis. 151: 1019-1027).
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Exanpl e 5 SPreparation of (Z)-ethyl

am no- (4- ((144-fl uorophenyl)-2, 5-di net hyl - pyrrol e-3-car bonyl am no)

met hyl ) phwoyb)mesdsyl enecarbamate 130 ng of N[ (4- car barCriuseytlopbany| )

net hyl] - 1- (4-fl uorophenyl) -2, 5-di net hyl - pyrrol e-3- carboxani.de :

hy?r ochl[((@j)]r(lgqiem P@m?xﬂxﬁﬂenﬁ@h@‘qutf@gsii th%m%ﬁ%ﬁ&iséf%%eﬂpﬂﬁev%ﬂ esneciplly m  of
wat er an of ..t etrahydrofuran.. The, m Wasnak! m

t enper atRfie ,Wl%&%feb%*f © RFtmgpatlygHd o Helca% iﬁtg?@ F Rt eﬁl% éﬁ?\g:gsg(_c%}ba??gﬁ)et Eéldded .
Sti rringryAs NGARNE Mused3 f 91 - 88AK eliAblskaiKn Gt wh{2005) Hechbrey dfadc Reapér 53%
renmoved, and dried in vacuo to obtain the synthetic tar et..ﬁpe mass of the
conpound4aPreBKiis dleel fawsidrig be elenased/m digkgticgpnd shigheskin tﬂ%’%vﬁt Experi ment al

1): 437.2 EX I ] ' _
e, oAb SRR Bl By Bgpanyisn 21225 i
(lil?{ ? angﬂ%ﬁ?é gﬁbﬁt}m %]Ipmallsadc); aid elassvetaedaithirereasd@blond prefssure,
- m do en
et hy 1) depandenilpFopreiy s hesliigeng e FikoRed g dspisga fsetcs i

hydr ochl ori de_an. ' ival [

water aners iyt sl ORERTLBE RLROPR B ES e Ry o

tenper ﬂ-'g&!\;A\get a.mdtom)ozazgzb?jes si: lﬁrlé?ﬂllzll)ZCBbtﬂcqvtof itagomést{ ISvgrogeNfainide) added.

s continue | ' ' h:

Egmsoed,degﬁ@pemmeﬂ«awia&aeméaasﬁmﬁﬂ“pﬁ%né’?y%ﬁ%% i VR ibabfiitiube o\
npoun . i e . .

s ( i i 0Lk e Ry awcaobyrent !

ani no- ( 42y 17, (hafhaar ofide 69-T8; Ravescai e tGapra Bik ol d2¢05) &wnl’wpt- 124:221-4).

am no) net hyl ) phenyl h
N- ( 42 Cd}lbléﬁﬁ):}q%pqﬁ%qg)gge t 351621 S%Cp%xpe% s %e%toz%%‘o%inqge&]éd mice from developing
1

met hy1] 'I%/Piér% e)rclg‘fr'{lgdf %{Fg%ﬂéﬂj&ygﬁméﬂ&i (R o, Pyt al. €19D6) Candxtyside Pharmacol.

hydr ochl ng of potassium carbonate were dissolved in 1.4 m

: of
wat @5 ard: 386589k tetrahydrofuran. The m xture was stirred at room
tenperature, and 0.04 ml of benzyl 30 chloroformate (Sigma-Aldrich) added.

Stirringg CPRdrbaHe dikes br Bonditidrs At rgn Bhtredted heing thigamoipouid of the
2011/ 07%6%%@/ US20106/ 061122 | ayer is_renoyed, ang ried.in vacuo to obtain
the syntiresehtinyentipatinclTge byhars nt limpad o AsBEMAE SRS e&@p}(ﬂh@awggpﬁ% LC/ MB/ MB.

S epar aBRBR AR R T RhFRN s (RS Tkino BBy enuBRRIRS | )
phenyl ) ritdbydeRaga ddemal gulmonary hypertension, inflammation, pain, acute myocardial
20  infarction (MI), deep vein thrombosis (DVT), complications from fibrinolytic treatment (e.g.,
with tissue plasminogen activator, streptokinase) following stroke or MI, angina,
angioedema, sepsis, arthritis, complications of cardiopulmonary bypass, capillary leak
syndrome, inflammatory bowel disease, diabetes and its vascular complications (especially
retinopathy, diabetic macular edema, nephropathy and neuropathy), age-related macular
25  degeneration, retinal vein occlusions, brain edema, ischemia-reperfusion injury, angiogenesis
(e.g., in cancer), asthma, anaphylaxis, and cerebrovascular complications of neurological
conditions (e.g., Alzheimer’s Disease, Parkinson’s Disease, multiple sclerosis, CNS

infections, and glioblastoma multiforme).

[0109] Upon administration to a subject in need thereof, the pro-drug compounds of

30 general formulae I and IIT of the present invention will be converted in vivo into PK
inhibitors, and therefore lead to inhibition of both the intrinsic pathway of blood coagulation,
as well as the formation of bradykinin from high molecular weight kininogen. In this regard,
the pro-drug compounds of the present invention have many pharmaceutical advantages.

One advantage is in that their administration to a subject via most clinically useful routes,
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65 ng of 1-benzyl-N[(4-carbam m doyl phenypnet hyl ] pyrazol e- 4-carboxam de
di acetate and 65 ng of potassium carbonate were dissolved in 0.75 m of
wat er andw®.28b/a15688f t etrahydrof uran. The m xture was SPCTASAI@06TIODM
tenperature, and 0.015 m of ethyl chloroformate (Sigma-Aldrich) 10, added.
Stirri ng.guwasalcomtitauesdsftopical (nchiding enth#molfeieah cyqraropply HHFavitreay ef-»

r enoved ddried in v o._.t-0.. bt ai i of the
conpoun Eesg\gén &@b?rﬁf‘éﬁgs ‘&@ﬁggﬁn}ﬂ%}%ﬁ ﬁ?@g‘“@;ﬁpﬁ ?{%ﬁ%ﬁt thgg %@{s%gagfegfgﬁ%r( ef(?r%e nt al
nmass ( MpkleyeBer2cdrigtid & RindibisCamesfshotoredspéuindBK)ihhibitor compound
am no- (441-benzylpyrazole-4-carbonyl am no) net hyl ) henyb tHX' engcar bamat e
i n vi vo(dlready kndyeniom WQ %Qﬂ%%lﬁﬁ%aﬁfi&b%ﬁ%ﬁ@ﬁﬁ%iwgﬁw imular dose. 1his

razol e- 4- car hoxam t ikugs of
R A e R S
young meffectSpinagice aBamtapy it thbsthee némoristdtipn dosedtesisudh asreb@@ammousir ug

oheny | ) IRSHIseHaLer Gaiktl BIATCOBI o RUVPE ARG BB YBREr BIBet ik
renoved Pakmg%ghfé%sehkéigffé&&%rg% §e%“ Re @0e)afHuS EitBtiveR! RBIREingthetimeci t r at ed
(0] upe, an era

col | ect P6R pl'asma gen ed by ‘centrifugation. The concentration
of the pefiéd/ever ovhiciLtharapewimaly hseul[l¢vels of compound will be maintained in vivo.

car bam m doyl phenyl ) net.hyl azol e- 4- car boxam de in.the pl.as saml es
or &0 25 Tagt desmiaent GP gy RN R i geaRverea i el A Rahge

appr oxi nB £l S0 HVAM APRAUBitor! N€ appear ance of the active conpound in
pl asma denonstrates that the prodrug conmpound was converted in vivo into

the 20t 8 0F TR EXRTH ndh roQ AV HRIRSSA BT HRRPAQLARKAR foaguegr i on
ani no- ( 4ébky GAvidiatRs R REVel bropehicd onEt dayrdpoRidy didcloskddaMOrRPDA/Il 6883, and

met hyl ) phenyl ) met’hyl enecar bamate in vivo_ into . ..
N- [ ( 4- c&iSoRatentiTddpl3de rﬂspgqﬁltmchb_cpn(pqmnds possess high inhibitory activity towards

fl - 2. 5. di met.hyl - |e-.3- i i -
Spr 35 Py b AL pE Hes el Sl TH PR B oA dR B BB ) by
ani no- ( fofehiimbibifidiereRhand) suhbrs th sEdkeyr retittal otia-odelosivhonPheyationo) net hyl )

phenyl ) et hyl enecar bamate at 5 ng/kg in an aqueo%s sql vent . dBI.ood was
r enoved ezhibitdengsubalf-lines ofalispipation iy vavodrom plaspirayheg AAmREEdntd3a citrat ed
collection tube an r P g Al BRascTORAGRAS @k r at i on
of 1 ho. SRR U, P QIR A5 BERBEFIOP I REHY I UARY dibase
car bam mqilsphigingd Jmmsitiyd bf BK (adtifityy sudhpdsehighit}ic yutir rderhy| - pyr r ol e- 3- car bo
xam de in the 10 plasna sanples were detei mned using LC M5/ M5, and peak
| evehs f RHRS B8 Med API1RM A8 vaAYSIsagpectsTiahapReattance of
theggctmqéoon%{gﬁtﬁg&fvg%pﬁgsha (%g%nsltﬁat es that the prg63 drug cgrrpound was
convert égventioni vo i nto the active conpound. Exanple 11 15Synt hesis of
N-[ (4- car bam m doyl phenyl ) met hy11-1- (4-fl uorophenyl)- 2, 5- di net hyl -

Example 1

Preparation of (Z)-hexyl amino-(4-(( 1-benzylpyrazole-4-carbonylamino)methyl)

phenyDmethylenecarbamate

25 [0112] 30mgof 1-benzyl-N-[(4-carbamimidoylphenyl)methylpyrazole-4-carboxamide
hydrochloride and 35 mg of potassium carbonate were dissolved in 0.4 ml of water and 2 ml
of tetrahydrofuran. The mixture was stirred at room temperature, and 0.013 ml of n-hexyl
chloroformate (Sigma-Aldrich) added. Stirring was continued for 1 h, following which the
organic layer was removed, and dried in vacuo to obtain the synthetic target (>90% yield).

30  The mass of the compound was verified using LC/MS/MS.

Calculated mass: 461.6; Experimental mass (m+1): 462.5
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pyrrol e-3-carboxam de [01181 808 ng (4 mmol) of

1- (4-fl uorophenyl)-2, 5-di net hyl - pyrrol e-3-carboxylic acid (Enam ne, Kiev,
Ukr ai ne) waodigsasived in 100 m net hyl ene chl ori de andP8@/uskoidiosathyl
sul f oxi de, and added with stirring to 4 g of PS-carbodiim de (Biotage,
Charlotte, NC, USA), 20 substituted atExangdednol/g, wetted with 40 ni

nmet hyl ene chloride. 892 ng (4 nmol) of 4- (am nonet hyl)benzam di ne

hydr ochlpeph 68 1ibASE 82 LR&v1 Bhdisé-M-((17A-fludpbphe §4fimieth yMpyirké-3vearBonylamino)
I n

di ssol v rmet hyl sulfoxide, added to the stirred m xture,

f ol | owegndthylphenyl)methylenecapbaipgteet hyl anmi ne (Si gma- Al drich). The mixture
was stirred for seven days at roomtenperature, followed by filtration to
renove e 3¢ 0NBUAEdf Nei-darbafhil doglphemilpretivd}- 1 A8 ftldechHeny ) 205 -dimatliylt he
filtrate, stirred vigorously for 10 mnutes, then allowed to settle for 20
m nuf es pygoksehaahexantde BpirechinEdeand Yhne 9é PRSI SARORHE SYaradissoft Wqueous
phase was. car ' L NGl hRerdre™ fi nal
Concent PRTDAL HeLd ST SE e Rbir A0 atuR R e & o el

(Si gma- Ahdoiog hmledthileryExdhefgmacolSigma-addridh) bddeslt Sdirmng Wa@Gontivudd fag-1HCL,

pH 8. The col um was washed with 40 m of t.hanol 30, and then el.ut.ed wth
40 nl o @@WMWEICB@%OTEWIHQX‘?&W&F?“OW@ pGHY Z”cvﬁﬁﬁ%%&’qmgﬁ? W@F ed as a

yel | ow LYo Qlidigh. f i ERY R v ak RESQ] YR Lomsmagor ati on. The
mass of %}ﬁ%(c%%%‘% 'V\gisér\%\grsirbgitﬁed by II\_MCIZ@I\/&/ MS. Cal cul ated nass: 364. 2;

Ex i I X . 2.
SygtefhIeg?@ﬁ%@at&%ﬁisgwé%]-Ef?p%?lmental\r/n\%sszgn%wa‘})(:)Z§£§4PCT/ US20107061122 Exanpl e 12
am m doyl phenyl ) net hyl] - 1- (4- chl or ophenyl) - 2, 5- di net hyl - pyrrol e- 3-

car boxam de 5[ 0119] This was synthesized as described in Exanple 7, however
usi ng 1-(4-chl orophenyl)- 2,5-dinethyl-pyrrol e-3-carboxylic acid (Enam ne,
Kiev, Ukraine) as the starting carboxiatmpledd. Cal cul ated nmass: 380. 1;
Experinmental nmass (m+/): 381.1. 10Exanple 13 Synthesis of

N-[ (4-cgy bam md doyl phenyil Oyl - - 4= DRI hoxyphen A ' | - pyrrol e-
3_ Carb DArati 0¥ :4‘ l;a'— %IHX J‘ 6 ! _j-l' _.. H ﬂan .-I' P & | e 8,
however phghiiméthiyfenet@ibagephenyl) - 2, 5- di met hyl - pyrrol e- 3- car boxylic acid
(Enam ne, Kiev, Ukralne) as the 15starting carboxylic acid. Calcul ated

MaSYs 3 %@1 121’] E?‘ﬂﬁé ioﬁ?—%teﬂiylff@?@-((a?ﬁz{rﬁiini@Jﬂpﬂenyl) methyl] pyrazole-4-carboxamide

hydrochloride and 59 mg of potassium carbonate were dissolved in 0.72 ml of water and 3.6

ml of tetrahydrofuran. The mixture was stirred at room temperature, and 0.012 ml of methyl
chloroformate (Sigma-Aldrich) added. Stirring is continued for 1 h, following which the
organic layer is removed, and dried in vacuo to obtain the synthetic target. The mass of the

20  compound was verified using LC/MS/MS.

Calculated mass: 391.2; Experimental mass (m+17): 392.2

Example 4

Preparation of (Z)-methyl amino-(4-((1-(4-fluorophenyl)-2.5-dimethyl-pyrrole-3-

25 carbonylamino)methyl)phenyl)methylenecarbamate

[0115] 75 mg of N-[(4-carbamimidoylphenyl) methyl]-1-(4-fluorophenyl)-2,5-dimethyl-
pyrrole-3-carboxamide hydrochloride and 78 mg of potassium carbonate were dissolved in
0.95 ml of water and 4.75 ml of tetrahydrofuran. The mixture was stirred at room

temperature, and 0.016 m1 of methyl chloroformate (Sigma-Aldrich) added. Stirring was

33



Exanpl e 14 [0121] Human plasma kallikrein (PK) was obtai ned from Enzyme
Research Laboratories 20 (Gary, Indiana). The enzymatic activity of PK was
assayed usongiidiesssynt hetic peptide substrate H- D Pro- PireTAisge1pMi1¢Bachem
Peninsula City, California) with the cl eavage of the substrate

enzyme cesginued fig lin falt}pwmgl*v‘éa@ethﬁ ﬁrgmalaqu%em%fa odpigied ’W‘é‘@ﬁgﬁf’ta}ﬁew ces

Vrnax Kineti e Read i.phi ctivity of PK
was det gPrﬁ}’ﬂ‘g’&M%f? i 6“’f§§)°‘]eke° S?%H‘%‘?u ‘{%gﬁ%@g‘ﬁ% U/MS)/%@ M HEPES, pH
7.5, 0.01% Triton 25 X—lOO) to 10 ill of H D Pro-Phe-Arg-pNA (2 nMin DVSO)
in indi ﬂamublte&ﬁléssoﬂZ?}%rEWeaﬂ’@n%maés (M Ret 3 fmedi atel y by shaking, and the
rate of increase in absorbance at 405 nm (A405) determ ned over 120- 180
sec. In parallel, conmpounds of generalExaorplifa V were m xed in separate
wells with the synthetlc substrate to attain final concentrations of

bet V‘fe N pPe %gﬁolamatmylamlno)
reac solution. A

di m ni shedhvixlensl)netledesgarbamatee presence of a conmpound of general
folinula V denotes inhibition of PK activity, and the apparent inhibition

const anty i, PR farybinl B AFIRGS DORIBAR HE. MGG, Dlimishyigytibi-3-

followngeuatl ntrol /PKI - WO
2011/ 075%49.@1‘16%2&1:0%1@691&12@ Whbng oﬁ pptassien ﬁé@ﬁ@?taweé%dléﬁolvmn& ¢ gl f water

conpound, bstr te cl R t
of "Dubs ehapetar gt emd o bk e s SEER P tfnoth i, g Bbs | i ot ©
corfget ef k‘ofoﬁﬁatte kﬁginalﬁiaﬁeﬁ)l e@lﬂe@ agtildg ams@bm@measfoxf Dh) b\lﬂ/swirrgowhmhdxe orgamc
cal cul at eg = ,app /([ S]/Km + 1) Were [ 9] concentration o

app -
synt het ilayes usbsmlomda anfédld@(km vackb ehelspinshebmihictia fargst: sT%ﬁt%*PP FBEPPERe ™ Ror
in thl? ase ?8M§&ged experinmentally to be 0.33 mM under these
condl ti gfe lecf bl e bel ow shows the K, val ues of sel ected
conmpounds of general forrula V, detelinine ing this nethod. Co d
( Genﬁer a|Cam;]zmgﬂ nasg) 436. 21E)§W|r1mental mass (m+]n) 23’}13 g poun
N-[ (4- car bam rni doyl phenypnet hyl ] - 1- (4-fl uor ophenyl) - 2, 5- di met hyl pyrrol e- 3-
car boxam de 0.013 Example 6
N-[ (4- car bam m doyl phenypnet hyl ] - 1- (4- net hoxyphenyl) - 2, 5- di et hyl pyrr ol e- 3-

car I? 9X a'ﬁrggaration of (Z)-propyl amino-(4-(( 1-(4-fluorophenyl)-2.5-dimethyl-pyrrole-3-

carbonvlamino)methyl)phenyl)methylenecarbamate

120 mg of N-[(4-carbamimidoylphenyl) methyl]-1-(4-fluorophenyl)-2,5-dimethyl-pyrrole-3-

carboxamide hydrochloride and 120 mg of potassium carbonate were dissolved in 1.5 ml of water

and 7.5 ml of tetrahydrofuran. The mixture was stirred at room temperature, and 0.034 ml of propyl
20  chloroformate (Sigma-Aldrich) added. Stirring was continued for 1 h, following which the organic

layer is removed, and dried in vacuo to obtain the synthetic target. The mass of the compound was

verified using LC/MS/MS.
Calculated mass: 450.2; Experimental mass (m+1): 451.2
Example 7

25  Preparation of (Z)-benzyl amino-(4-(( 1-(4-ﬂu0rophenvl)—2,5—dimethvl-pvrrole—3-carbonﬂ

amino)methy)phenyvl)methylenecarbamate

115 mg of N-[(4-carbamimidoylphenyl) methyl]-1 -(4-fluorophenyl)-2,5-dimethyl-pyrrole-3-
carboxamide hydrochloride and 115 mg of potassium carbonate were dissolved in 1.4 ml of water
and 7 ml of tetrahydrofuran. The mixture was stirred at room temperature, and 0.04 ml of benzyl

30  chloroformate (Sigma-Aldrich) added. Stirring was continued for 1 h, following which the organic
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0. 017

N- R4- car bam m doyl phenyl ) net hyl ] - 1- (4- chl or ophenyl) - 2, 5- di net hyl pyrrol e- 3-
ar boxam 00075684 Phenyd) PCTHBNH%ME%ZZ :
N-[ (4- carbam mi doyl phenypnet hyl ] - 1- (2, 3- di hydr o- 1, 4- benzodi ox] n- 6-

y1) - 2, Siadienstraybvesly pndiireBincarboiottitae e qy]}éleﬂp target. The mass of the compound was

[ (4-carban.nm doyl thyl] -2,5 -dinmethyl-1-(3 -pyrid - 3-

car boxaﬁ?‘éﬂr}éera)‘?%‘igﬁﬁemgh\)lge y (3 -pyridyppyrrote-3

N- R4- car bam m doylphenyl) net hyl] - 2, 5- di net hyl - 1- ( 2- [ - 3-

car boxaﬁia@@llap@cb@)g/ssf)@& ; xperirr}(enlal mass (m+1): 499.2 (2-pyridyl)pyrrole-3

N- R4- car bam m doylphenyl) met hyll- 2, 5-di net hyl - 1- t hi azol - 2-yl - pyrr ol e3- car bo
xam de 0.068 10 Exanple 15 [0123] CorExamyde8 infusion of the
vasoconstrictor peptide angiotensin-Il in Sprague- Daw ey rats over 3-7

dayss us ipen 5B o (ZRUBYY aliIR- A Ehefr ARl rAbRLALIHDOL REMb ImétyDSel evat ed
ood pres — ncreased reti nal vascul ar

per neabiphehyv)methvidnecabamtereasur ed usi ng the techni que of vitreous
fluorescein fluorophotonetry, as described in the prior art (C ernont,

A G, 6%5%% &ﬁ@@@ﬁz l—Wg&ka@aﬁﬁﬁﬁ%heh@lﬁnéﬁ[\%ﬂpyréidle-ZYdaﬂbox&)aideriecepitaMS mg
kal I'i krei n'Tnhibitor ASP-440 (U.S. Patent . 1,625,944) has,  been sh to
be ef f eof pussiwmcedonitngeredissmyediadeif mk ofpustapans 3. 73 jl Pﬁ@lﬁh%ﬁﬁ‘a f%&\ﬁmﬁodm

(Phipps, J,A , et.al. 20(2009 ' - 147 i hit iAGHL:
excess F%‘Nuﬁ%\wa%ggﬁedil %FO%E?M%TW%? %ﬁfg%{l ﬁ?lsl %gﬁﬁh#a%lgnlgé)erfnakég:g?%%g&hﬂﬁ the
adm i stpatd, Wirflhg GTBSMARsd dr 1t RgoRswingRthitmhe ok danit Mj@ vasakmoved, and dried in

subcut aneous, topircal or intravitreal routes thus provides . evid
i nhi bi t ivoeuato gbtas the synthetic target. The mass of the compoundpwas Veri%ed usingiraf/ﬁds%fls.

Calculated mass: 405.2; Experimental mass (m+1): 406.2

Example 9

15 Conversion of (Z)-hexyl amino-(4-(( 1-benzylpyrazole-4-carbonylamino)methyl)

phenyDmethylenecarbamate in vivo into 1-benzyl-N-[(4-carbamimidoylphenyl) methyl]

pyrazole-4-carboxamide

[0116] In order to demonstrate that the prodrugs of the present invention are converted in
vivo into a known PK inhibitor, young male Sprague-Dawley rats were orally dosed with the

20  prodrug compound (Z)-hexyl amino-(4-((1-benzylpyrazole-4-carbonylamino)methyl)
phenyl)methylenecarbamate at 5 mg/kg in an aqueous solvent. Blood was removed at
various time intervals via an arterial catheter into a citrated collection tube, and plasma
generated by centrifugation. The concentration of the active compound 1-benzyl-N-[(4-
carbamimidoylphenyl)methyl]pyrazole-4-carboxamide in the plasma samples were

25  determined using LC/MS/MS, and peak levels were found to be approximately 60 nM on
average. The appearance of the active compound in plasma demonstrates that the prodrug

compound was converted in vivo into the active compound.

Example 10
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kal l'ikrein in vivo. For exanple, admnistration of (Z)-nethyl

am no- (441-(4-fluorophenyl)- 2,5-dinethyl-pyrrol e-3-carbonyl am no) net hyl)
phenyl ) nevbybamgseanbamat e by twi ce-daily 38 oral gavagecirwstoiosscant mal
nodel for five days resulted in reduction of retl nal vascul ar per rrea A
by 55% ® ‘.} (Y bf 21)- ] ! y 4 1.‘. fl b RACH ] eth 1 i :

gl rsr}e';nhlylee a Iee An%d rtion Iabm D90k % " ":}.‘,:‘ '_"‘-‘i n_Luu-"* ‘p Im bited

CLAI NEDﬂ'u%ropl(erB)z SﬁfméthSI-Wﬂfow-ﬁcéeranﬁda bond or an aromatic ring
sel ected Tromthe group consisting of benzene, pyridine and 5pyrim dine,

wher o
erel né(g@e/T odn% r@alg ggﬂl.guérﬁa%l A e%ﬂ?err%?ﬂw ostBwhR tl?é’ﬁ}ﬂﬂirhg?cérh IzlldmOI -Sg

6an i nt sele omt group consisting o
al ky$  aqm)- ahgeruhmo&quh(@uorsphanggmﬁdemthyl @etoéezfs@arbronmmmme)rgertbﬂb

consi sting of cl oal kyI haI oaI hal o - 0Si

-0C( 0) 0 Phanyl xjylp@far a HD@( %ﬁ“ﬂg‘ﬁﬂ Ventoé%i}oogdvagﬁemoveg(

-S(0)2RY, g a6 ial é@@&%@@&mem&@(&hg& eléndNRas‘ﬁﬁaO) 2RI,
i “) - O(=S

- C( 0) NH 12- NHC( 0) R1,
- NRLCY ogaaaratemug(ca)mﬁgatmmmm an)mhizratmmmi@(d)a)c omnwud%([@y NHR1

] IC\I:II311 < N%Rl) 2 oyw?wgﬁm%éﬁfgxo%oﬂﬁpg%%?ewwmole %%aMR;%RJm thieL

10  plasma samples were determined using LC/MS/MS, and peak levels were found to be

approximately 120 nM on average. The appearance of the active compound in plasma

demonstrates that the pro-drug compound was converted in vivo into the active compound.

Example 11
15  Synthesis of N-[(4-carbamimidoylphenyl)methyl]-1-( 4-fluorophenvyl-2.5-dimethyl-

pvrrole-3-carboxamide

[0118] 808 mg (4 mmol) of 1-(4-fluorophenyl)-2,5-dimethyl-pyrrole-3-carboxylic acid
(Enamine, Kiev, Ukraine) was dissolved in 100 ml methylene chloride and 30 ml dimethyl
sulfoxide, and added with stirring to 4 g of PS-carbodiimide (Biotage, Charlotte, NC, USA),
20  substituted at 1.33 mmol/g, wetted with 40 ml methylene chloride. 892 mg (4 mmol) of 4-
(aminomethyl)benzamidine hydrochloride (Astatech, Bristol, PA, USA), and 540 mg of
HOBt were dissolved in 50 ml dimethyl sulfoxide, added to the stirred mixture, followed by
1.4 ml of diisopropylethylamine (Sigma-Aldrich). The mixture was stirred for seven days at
room temperature, followed by filtration to remove the consumed resin. 50 ml of water was
25  added to 150 ml of the filtrate, stirred vigorously for 10 minutes, then allowed to settle for 20
minutes to separate aqueous phase from the methylene chloride. The aqueous phase was
carefully removed, neutralized by adding Tris base to 20 mM final concentration, then
applied to a 20 ml bed volume CM-Sepharose (Sigma-Aldrich) cation-exchange column
equilibriated with 20 mM Tris-HC], pH 8. The coiumn was washed with 40 ml of methanol
30  and then eluted with 40 ml of 5% formic acid in methanol. The target compound was
recovered as a yellowish oily solid following removal of the solvent by evaporation. The

mass of the compound was verified by LC-MS/MS.

Calculated mass: 364.2; Experimental mass (m+1): 365.2.
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15- NR1S(0) 2NHR1, - NH2C(=NR1) NH2, - N=C(NH2) NH2, - C(=NR1)NH2, -NH OH, -
16NR -OH, -NR -OR, -N=C=O, -N=C-S, -Si(R1)3, -NH NHR1, -NHC(0)NHNH2, NO
17- N=C=NRYO2nd/07S8CN, wherein each Rl is independent|y achjuszew/oariyt; 18 L
is a linking group selected fromthe group consisting of a bond, CH2 and
S2; 19 Q, Q, and Q¢ are each nenbers independently selected fromthe

group consisting of N, S, 0 20and C( i1 each Rg i s i ndependentl
sel ected fromthe group consisting o&&%ig% al kyl , qhaI ogen gnd phenzl
1 yEs a3

22 Y isg ﬁfesﬁLoleﬂcfﬂ?bilhﬁﬁldb ML 2 ) PYILS
five-me doubl e bonds 24and pharnaceutlcally
accepta&ﬂﬂ!&&ﬂlé_thereof 12 The conpound of claim1, wherein X is selected

fro con I 1R ound
£ 0% ai ST FERAS et as Heso AT Praflell T, IEAEBARIAG L (FEBRLEONPOS

and X RQ)S dlnm}ﬁ%ﬂo&zﬁﬁ&%mmﬁﬂmﬂﬂaﬁﬁﬂdMeﬂmmaemmstaﬂhngfcarhoaylm 1,

wherein Qa is N and Qb and QC are each 2 selected fromN and C(Rq). 15.The

conpoundcéf cl al m1l, wherein Yis N, and Qa, @ and QC are each

2i ndependently C(Rq), wherein each Rg is independently H or Cl1_8 alkyl.

16. The @hﬁ@ﬂm&dn@ﬁs:GBailnEﬂperi\mtnataémssf(mﬁl)I\ﬁS@- and QC are C(R) and Qb

10 Example 13
Svnthesis of N-[(4—carbamimidovlphenvl)methvl]-1-(4-methoxvphenvl)—Z,5-dimethvl-pvrrole-3-

carboxamide
[0120] This was synthesized as described in Example 8, however using 1-(4-
methoxyphenyl)-2,5-dimethyl-pyrrole-3-carboxylic acid (Enamine, Kiev, Ukraine) as the

15  starting carboxylic acid.

Calculated mass: 376.2; Experimental mass (m+1): 377.1.

Example 14

[0121] Human plasma kallikrein (PK) was obtained from Enzyme Research Laboratories
20  (Gary, Indiana). The enzymatic activity of PK was assayed using the synthetic peptide
substrate H-D-Pro-Phe-Arg-pNA (Bachem, Peninsula City, California) with the cleavage of
the substrate by the enzyme resulting in an increase in A4os, measured using a Molecular
Devices Vs, Kinetic Microplate Reader. The uninhibited (control) activity of PK was
determined by adding 190 ul of PK solution (2 nM in 0.05 M HEPES, pH 7.5, 0.01% Triton
25  X-100) to 10 pl of H-D-Pro-Phe-Arg-pNA (2 mM in DMSO) in individual microtiter plate
wells, mixed immediately by shaking, and the rate of increase in absorbance at 405 nm (Agos)
determined over 120 — 180 sec. In parallel, compounds of general formula V were mixed in
separate wells with the synthetic substrate to attain final concentrations of between 0.01 — 10
1M in the final 200 pl reaction mixture, and the reaction initiated by the addition of 190 ul of
30 the PK solution. A diminished rate of cleavage in the presence of a compound of general
formula V denotes inhibition of PK activity, and the apparent inhibition constant (Kiapp) of

the interaction can be determined by using the following equation —

K1 ,app [I]/ (PKControl/ P I<I - 1)
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2 is CH 17.The conpound of claim11, wherein Yis Nand Q is N 18.The
conmpound of claim1, wherein L is a bond and Y is N 19.The conpound of
claim 1, wbensiTsds4is a bond, Y is N and Ar is a 2 benremaseémge11220. The
compound of claim1, wherein L is a bond. 111. The conpound of claim1
wher ei nwheiedI]--S@hcenttapnTHentsbitgyy eorpernd PXicmrd = ral§e subIRE Gleavpssly o - o8

al kyl . 113, The und of .cl.aim 1 erej ' : .
2sel cct BATHPUH R BRande ket ot it S iflsrfenfiit iSRRG S 22T
0; and Qb and QC are each 2 selected from N and Rqg),. 15. he onmpound of
cl ai m 1Thbewriented Keoffthe intdraction opn Ripoljapned as foliowsntom ghegalcu aﬂ%ﬁfr%” conpound
of claim 15, wherein each Rg is independently sel ected ,
Ki= Ki,app /([SV/Km+ 1)
5 . Where [S] = concentration of synthetic substrate, and Km = Michaelis constant of synthetic substrate

for PK, in this case determined experimentally to be 0.33 mM under these conditions.

[0122] The table below shows the K; values of selected compounds of general formula V,

determined using this method.

Compound (General Formula V) K;, uM
N-[(4-carbamimidoylphenyl)methyl]-1-(4-fluorophenyl)-2,5 -dimethyl- 0.013
pyrrole-3-carboxamide )
N-[(4-carbamimidoylphenyl)methyl]-1 -(4-methoxyphenyl)-2,5-dimethyl- 0.017
pyrrole-3-carboxamide )
N-[(4-carbamimidoylphenyl)methyl]-1 -(4-chlorophenyl)-2,5-dimethyl- 0.007
pyrrole-3-carboxamide )
N-[(4-carbamimidoylphenyl)methyl]-1-(2,3-dihydro-1 ,4-benzodioxin-6-
y1)-2,5-dimethyl-pyrrole-3-carboxamide
N-[(4-carbamimidoylphenyl)methyl]-2,5-dimethyl-1-(3 -pyridyl)pyrrole-3- 0.046
carboxamide )
N-[(4-carbamimidoylphenyl)methyl]-2,5-dimethyl-1 -(2-pyridyl)pyrrole-3- 0.035
carboxamide )
N-[(4-carbamimidoylphenyl)methyl]-2,5-dimethyl-1 -thiazol-2-yl-pyrrole- 0.068
3-carboxamide )

0.014

10

Example 15

[0123] Continuous infusion of the vasoconstrictor peptide angiotensin-II in Sprague-
Dawley rats over 3-7 days using subcutaneously implanted Alzet minipumps results in

15 elevated blood pressure, and is accompanied by increased retinal vascular permeability,
which can be measured using the technique of vitreous fluorescein fluorophotometry, as
described in the prior art (Clermont, A.C., et al (2006) Invest Ophthalmol Vis Sci.;47. 2701-
8). The plasma kallikrein inhibitor ASP-440 (U.S. Patent No. 7,625,944) has been shown to
be effective in reducing retinal vascular permeability in this animal model (Phipps, J.A., et al.

20  (2009) Hypertension 53: 175-181). Inhibition of the excess retinal vascular permeability in
this animal model following administration of compounds of the present invention via oral,
subcutaneous, topical or intravitreal routes thus provides evidence of inhibition of plasma
kallikrein in vivo. For example, administration of (Z)-methyl amino-(4-((1-(4-fluorophenyl)-

2,5-dimethyl-pyrrole-3-carbonylamino)methyl) phenyl)methylenecarbamate by twice-daily
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2 fromthe group consisting of Hand C1-C8 alkyl; and L is a bond or -CH2-.
117. The conpound of claim 15, wherein Rais C -C8 haloal kyl. WD

2011/ 075680R0T/1253910/ 061122 118. The conpound of cl ai m PET/Usk@omsn2Ra i s
-CF3 or -CH2CF3. 119. The conpound of claim1, having the fornula: 2 3
wher ei n ofil ghwagarin dripamtiat modelgonfive dayissesdied it redugtionalrpiinad vaGplat onsi st i ng
of H Cl1-C8 alk n henyl . 120. The.c Q j wher ei n each
Rqis i ﬁﬂ%‘b@ﬁ&@%hgs %"el eg]ﬁ% ?F?%H%’t(%ge%v g%gln§ g@é@'fzﬁrk}gb{)g})ﬁ%yn\égﬁogen and
Cl- C8 a|dﬂéthy111t?)3rroT$1§—c%%?kéﬂﬂn@fneﬂi@' Redd)methdesdcarbamase adliléet editilam t he
group 2 consisting of a bond and - -. 122. The conpound of claim 19,

wher ei nlvel ofactiviignzene ring. 123. The conpound of claim 19, wherein Ar is a
benzene ring, mis 0, each 2 Rgis H and L is a bond. 124. The conpound of

claim 19, wherein Ar is a benzene ring, mis O, each 2 Rgis H and L is
-CH2-. 125. The conpound of claim1, selected fromthe group consisting of:
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2 3(a) (2 -hexyl am no-(4-((1-benzyl pyrazol e-4-

4car bonyl am no) met hyl ) phenyl ) met hyl enecar bamate 5(b) (Z) - hexyl

ani no- (4-Ww02p8/udseset hy1- 1- (4- pyridyl met hyl ) pyrrol e-3-  PCT/US2010/061122

6car bonyl am no) met hyl ) phenyl ) net hyl enecar bamate 7(c) (Z)-hexyl

am no- (WHAL 15 €LAIMIGNABY 1- 2, 5- di net hyl - pyrr ol e- 3- car bonyl ani no) met hyl )

8pheny|()4m(9'z r11yl enﬁcar bamate 9(d) (2) - hexyl

amn 4-c orope Lr ol e- 3- car bonyl am no) net hyl|

%g?hgnyl?nethylengcarba &Xéx%ﬂépg%§§?%¥5684PCT/U82010/061{22 11(2) a
- hexy

am no- (4- ((1-4- et hoxyphenyl- Neti et hyl - pyrrol e- 3- car bonyl am no) net hyl
12phenyl ) net hyl enecar bamaue 3( ) \(Z h § Y : =
am no- (4- ((1-4-net hoxyph , 5- di et -R r_%?e 3- car bonyl am no) net hyl )
14phenyl ) met hyl enecar banma /l (g) (2) - net hyl

am no(4-((1-4-chl orophenyl 2, 5-di net hyl - pyrr ol eo3 car bonyl am no) net hyl )
16phenyl ) net hyl enecar bamat el (s et hyl
am ng- (4- ((1-4-fluorophenyl- 2, i met hyl - pyrrol e-3- (T)
18car bonyl am no) met hyl ) phenyl ) met hyl enecar bamate 19(i) (Z)-nethyl
52181 ES) (f‘fh@(em 5- di nmet hy1- 1- 4- pyri dyl met hyl pyrr ol e- 3- car bonyl ani no) net hyl )
P eny ) qs?att ande nrea%ae{rgr%gt?c ring selected from the group consisting of benzene, pyridine and
pyrimidine, wherein when Ar is a bond, mis 1, and when Ar is an aromatic ring, m is

an integer from 0-5;

each R? is independently selected from the group consisting of cycloalkyl, haloalkyl, halogen,

5

6

7 Xis selected from the group consisting of H, C.s alkyl and phenyl;

8

9 _OH, -OR!, -08i(R)s, -OC(0)O-R}, -OC(O)R, -OC(O)NHR', -OC(O)NR"),, -SH,

10 _SR!, -S(O)R, -S(0),R", -SO,NH,, -S(0);NHR', -S(0);N(R ")z, -NHS(O)R',

11 _NR'S(O),R, -C(O)NHs, -C(O)NHR', -C(O)NR"),, -C(O)R, -C(O)H, -C(=S)R,

12 _NHC(O)R', -NR'C(O)R", -NHC(O)NH,, -NR'C(O)NH,, -NR'C(O)NHR',

13 _NHC(O)NHR', -NR'C(O)NR"),, -NHC(O)N(R"),, -CO:H, -COR', -NHCO.R',

14 NR'CO,R}, -R!, -CN, -NO,, -NH,, -NHR', -N(R"),, -NR'S(O)NH,,

15 “NR'S(0),NHR', -NH,C(=NR)NH,, -N=C(NH,)NH,, -C(=NR")NH,, -NH-OH, -

16 NR'-OH, -NR!-OR', -N=C=0, -N=C=8, -Si(R")3, -NH-NHR', -NHC(O)NHNH,, NO,
17 -N=C=NR' and -S-CN, wherein each R' is independently alkyl or aryl;

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

19 Q% Q" and Q° are each members independently selected from the group consisting of N, S, O
20 and C(RY) wherein each RY is independently selected from the group consisting of H,
21 Cigalkyl, halogen and phenyl;

22 Y is C or N; and the ring having Q°, Q°, Q®and Y as ring vertices is a five-membered ring

23 having two double bonds;

24  and pharmaceutically acceptable salts thereof.

1 2. The compound of claim 1, wherein X is selected from the group

2 consisting of H, methyl, ethyl and pentyl.

1 3. The compound of claim 1, wherein Q* is N; and Q" and Q° are each
2 selected from N, O and C(RY). '
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21(j) (2)-methyl am no-(441-benzyl pyrazol e-4-carbonyl am no) net hyl )

22phenyl ) met hyl enecar bamat e 23(k) (Z)-benzyl

am no- ( 4Mohenzykeyr azol e- 4- car bonyl am no) et hyl ) PCT/US2010/061122
24phenyl ) net hyl enecar bamat e 25(1) (Z)-benzyl

am no- (4- ((1-benzyl pyrazol e-4-car bonyl am no) net hyl c

26phknyl ) net hyl endear bdmgcempound ¢fxldipeh e)reln lels X and Q" and Q" are each

am ng- (4- - f nyl) - 2, 5- di net hyl - pyrrol e- 3- car bonyl am no) net hyl
28ph§ny§?1%e&%‘?m£r %ﬁ%ﬁ?%ﬁ%& e 29(n) (2)- benzyi ) a
ani no- (4- ((1-(4-chl orophenyl) -2, 5-di net hyl - pyrrol e- 3- car bopyl ani no) met hyl )
30phenyl ) met hyl enécar baimetcempdim) off imbbnehyerein Y is N, and Q%, Q° and Q° are’each

am no-(4-((1-(4- xypheny1) -2 .5-di,met hyl - pyrr -3- i

S2phany ) BTN COATHAHEET S8t 5 1 Bdsigquy H or € Sayfrar bonvl am no) et byl

am no- (4- ((1-(4-met hoxyphenyl)-2, 5-di net hyl-pyrrole- 3-carbonylam no) net hyl)

34phenyl ) met hyl engcar bamRicemdsist of ddinet,Ftlerein Y is N, Q* and Q° are C(R") and QP

am no- (4-((1-(4-chl orophenyl) -2, 5-di et hyl - pyrrol e- 3- car bonyl am no) met hyl )

36ph2nyliy @Bt hyl enecar bamate 37(r) (2Z)-et hyl

ggn’ Eo- ( |4;11 »E :}1 }‘ | uor op[\)enyl) -2, 5-di met hyl- pyrrole- 3- car bonylam no) net hyl )
phenyl ) met hyl enecar t = Vi b

ani ng-(4- ((2, 5-di ot hy 7S a*%?)é*?(? %éx@r%e“fiﬁy i ey grd Qs N.

40car bonyl am no) et hyl ) phenypnet hyl enecar bamate 41(t) (Z)-ethyl

ani np- (441- benzyl Byr azdhe-cémpanibofdlain hoyheetinyl is a bond and Y is N.

1 9. The compound of claim 1, wherein L is a bond, Y is N, and Arisa

2  benzene ring.

1 10. The compound of claim 1, wherein L is a bond.

1 11. The compound of claim 1, wherein L is -SO»-.

1 12. The compound of claim 1, wherein R* is H or C;-Cs alkyl.

1 13.  The compound of claim 1, wherein Q* is O; and Q" and Q° are each

2 selected from N, O and C(R?).

1 14.  The compound of claim 1, wherein Q is O; and Q" and Q° are each

2 selected from N and C(R?).

1 15. The compound of claim 1, having the formula:

o
NH
NH X
o O
RITN R HN—<
! o)
®\(Ra)m

1 16.  The compound of claim 15, wherein each R* is independently selected

2 from the group consisting of H and C;-Cjs alkyl; and L is a bond or —~CHo-.

1 17. The compound of claim 15, wherein R® is C;-Cg haloalkyl.
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42phenyl ) met hyl enecar bamat e 43(u) (Z)-propyl
am no- (4- ((1-(4-met hoxyphenyl) -2, 5-di net hyl - pyrrol e- 3- car bonyl am no) net hyl )
44phenyl )wethylesssar bamat e WO 2011/ 075684PCT/ US2010/ 0@CTAR2616/(091)122
gg) - p[)opy: am n;)- ( 4;]( I( )1 g4- clhl or thenyl) -2, 5-di met hyl - pyrrol e- 3-

car bonyl am no) net en met hyl enecar bamat e, 47 Z) - I
am nb- (4- ((1- (4-f |1§o¥o§%éﬁ9%y%%@félm#%w%ﬁwf} §| B3 LRy
48car bonyl am no) et hyl ) phenyl ) net hyl enecar bamat e 49(x) (Z2) - propyl
am np- (4- ((2, 5- di gt hy Iy 1640 d SHAIATRE Dby RY iPfofmita;
S0car bonyl am no) net hyl )phenyP) nmet hyl enecar barmate 51(y) (Z2)-propyl
am no- (4- ((1- benzyl pyrazol e- 4-
52car bonyl am no) net hyl ) pheny®) nmet hyl enecar bamat e 126. A conpound havi ng t he
formula: NH (Rc)n_:)\-gre 2/3wtNtein the sz,scri ptxk mis an integer of from
0 to 5, the subscript n ig—n integer fer)t_d 44, the subscript g is
an integer of fromO to X R HN—<

N O

L
2 ®(Ra>m (Ib)

3 wherein Ar is an aromatic ring and X is selected from the group consisting of H, C-Cs alkyl

4 and phenyl.

1 20. The compound of claim 19, wherein each R? is independently selected

2 from the group consisting of H, halogen and C;-Cg alkyl.

1 21. The compound of claim 19, wherein L is selected from the group

2 consisting of a bond and —CH,-.
1 22.  The compound of claim 19, wherein Ar is a benzene ring.

1 23. The compound of claim 19, wherein Ar is a benzene ring, m is 0, each

2 R%isH, and L is a bond.

1 24.  The compound of claim 19, wherein Ar is a benzene ring, m is 0, each

2 R%isH, and L is -CH;-.
25. The compound of claim 1, selected from the group consisting of:

(a) (Z)-hexyl amino-(4-((1-benzylpyrazole-4-
carbonylamino)methyl)phenyl)methylenecarbamate

(b) (Z)-hexyl amino-(4-((2,5-dimethyl-1-(4-pyridylmethyl)pyrrole-3-
carbonylamino)methyl)phenyl)methylenecarbamate

(¢) (Z)-hexyl amino-(4-((1-4-fluorophenyl-2,5-dimethyl-pyrrole-3 -carbonylamino)methyl)

phenyl)methylenecarbamate

O 00 N N bk W

(d) (Z)-hexyl amino-(4-((1-4-chlorophenyl-2,5-dimethyl-pyrrole-3-carbonylamino)methyl)

—
<<

phenyl)methylenecarbamate

42



5L is a linking group selected fromthe group consisting of a bond, CH2 and
S2; 6X is selected fromthe group consisting of H Cl1 8 al kyl and phenyl;
7 each ofwBlzoamdsd®e i s | ndependent | y sel ect ed fromthe gcoms2ao/s6i1sti ng of
cycl oal kyl, 8hal oal kyl, hal ogen, - -0Si (R2) 3, -0

-0Clb) R2, (eDCrphowskRamimg- @d&bﬁnyﬁbymhﬁm -2 5§F@ethylst>0“5q3&3 C%ymm)@&%z
-S(g%ZNHRZ }S‘%’fl 52&%,(0 S’E%m S(0) 2R2, -NR2S(0)2R2, -C(0)NH2, -C(0)NHR2,
-C( N(R2)2 %ﬁé i) 1-C(=S) R2, -NHC(0)R2, -NRZC(O)RZ

- NHES 0) NHgg% {HRREG) Nefho-(INR G iR M@(rﬁethwaﬁynoleamwﬁwaﬁﬁaa@methyn

- NHC( 0) N( 02R2, -NHCO2R2, 13-NR2CO2R2, -R2, - NH2,

- NH - N( Rzphenﬂmfs(lel}qqmamfkﬁ NR2S( 0) 2NHR2, - NH2C( =NR2) NH2 N:C( NH2) NH2,

) NH- R2) NF&?\H-% m'a_ﬁun'loi%% pthlordﬂﬁgnstq B2 4 %%yrro%@c%bonﬁaﬁﬁﬁ))ﬁmethy])

and - wher ei n each
|ndependently)hsle}}l)métbyleﬂercamaaiaheyl and 17aryl; 18 when q is 0, Z is a nenber

selected f th
G & ol kylh) CabmHthaginesil 3 agtenytn cﬁwsﬁh?ﬁegm BB Iy accept abl e

I th f
3311?0752;2a&%rb%ﬁs@s%@foafﬂ@a@gﬂwwﬁéﬂ&%@am@@v' 19 the formia: o

(1) (Z)-methyl amino- -(4-((2,5-dimethyl-1-4-pyridylmethylpyrrole-3-carbonylamino)methyl)

20 phenyl)methylenecarbamate

21 () (Z)-methyl amino-(4-((1-benzylpyrazole-4-carbonylamino)methyl)

22 phenyl)methylenecarbamate

23 (k) (Z)-benzyl amino-(4-((1-benzylpyrazole-4-carbonylamino)methyl)

24 phenyl)methylenecarbamate

25 (1) (Z)-benzyl amino-(4-((1-benzylpyrazole-4-carbonylamino)methyl)

26 phenyl)methylenecarbamate

27 (m)(Z)-benzyl amino-(4-((1-(4-fluorophenyl)-2,5-dimethyl-pyrrole-3 -carbonylamino)methyl)
28 phenyl)methylenecarbamate

29 (n) (Z)- benzyl amino-(4-((1-(4-chlorophenyl)-2,5 -dimethyl-pyrrole-3-carbonylamino)methyl)
30 phenyl)methylenecarbamate

31 (0) (Z)-benzyl amino-(4-((1-(4-methoxyphenyl)-2,5 -dimethyl-pyrrole-3-carbonylamino)methyl)
32 phenyl)methylenecarbamate

33 (r) (Z);ethyl amino-(4-((1-(4-methoxyphenyl)-2,5-dimethyl-pyrrole-3-carbonylamino)methyl)
34 phenyl)methylenecarbamate

35 (q) (Z)-ethyl amino-(4-((1-(4-chlorophenyl)-2,5-dimethyl-pyrrole-3 -carbonylamino)methyl)
36 phenyl)methylenecarbamate

37 (t) (Z)-ethyl amino-(4-((1-(4-fluorophenyl)-2,5 -dimethyl-pyrrole-3-carbonylamino)methyl)
38 phenyl)methylenecarbamate

39 (s) (Z)-ethyl amino-(4-((2,5-dimethyl-1-(4-pyridylmethyl)pyrrole-3-

40 carbonylamino)methyl)phenyl)methylenecarbamate

41 (t) (2)-ethyl amino-(4-((1-benzylpyrazole-4-carbonylamino)methyl)

42 phenyl)methylenecarbamate

43 (u) (Z)-propyl amino-(4-((1-(4-methoxyphenyl)-2,5 -dimethyl-pyrrole-3-carbonylamino)methyl)
44 phenyl)methylenecarbamate
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128. The conmpound of claim 27, wherein L is -CH2-. 129. The conpound of claim
27, wherein L is -SO2-. 130. The conpound of claim 27, wherein mis 0.

131. The cwopoundsesh cl aim 27, wher ei n nis 0. 132 The cocpaseaonbiict ai m 26,
selected fromthe group consisting o 2( % met hy

N-[45] [ (1-(vp ﬁé)ﬂbmpyﬂcanen@(éé(rlb(érghlqranhmr})rﬁe ﬂymtb)élr@éﬁ&e -3-

3car poxi m do car,bamat e

N [AR[[[1- (bé‘ﬂ%’%‘?‘?@?ﬂ B‘Hét}}?fﬁ@“ﬁ%ﬁﬁi‘)@m&?@ogﬁz P3BHE o] met hyl ] benzene-
Scagpoxi m ﬂ}@@bﬁ%ﬁﬁh@«@@@% -@idiyphenyl)-2,5-dimethyl-pyrrole-3-
N-[4-T[(1- benm}é ndol e- 3- car bonyl ) am no] met h yl ] benzene-

7ca{45bOX| m doy gwl%mﬁ@ethgﬂﬂl@é@peﬁ{yﬂfﬂecarbamate

[[[1 enesul 1 ) ar bo :;ﬁ% 3] benzene-
9ca oxXi m@gﬁf%rgpsl Iﬁlﬁgx'@{&%oé&nvﬁﬁeﬁai ﬁp% ﬂﬂgﬂ)ﬁgggel ected fromthe
gr ogp consi st;aﬂbgnyaﬁmh@mieuhgl)plmnm)dieﬂgderjayarrbaimatene and a five- 5nenbered
het eroaryl ring he subscript mis an integer of froml1l to 5 when Ar is

benZkne, f@bﬁ@bplpﬁylzﬂ%@ﬁ“,&@ -barzylpyrezeieifs, fromo0 to 3 when Ar s
pyr kg di ne angy b amhthohQethy WpEhyhinetiiidetd¥sina@menber ed heteroaryl ring;

1 26. A compound having the formula:
0
)N NH X
G o/

L\©/<Rb>m

2 q

3 wherein the subscript m is an integer of from O to 5, the subscript n is an integer of from 0 to

4 4, the subscript q is an integer of from 0 to 1;

5 Lis a linking group selected from the group consisting of a bond, CH; and SO»;

6 X is selected from the group consisting of H, C;.s alkyl and phenyl;

7 each of R® and R®is independently selected from the group consisting of cycloalkyl,

8 haloalkyl, halogen, -OH, -OR?, -OSi(R?)s, -OC(0)0-R?, -OC(O)R?, -OC(O)NHR?,

9 -OC(O)N(R?),, -SH, -SR?, -S(O)R?, -S(0):R%, -SO,NH,, -S(0),NHR?, -S(0);N(R),
10 _NHS(O);R%, -NR’S(0);R%, -C(O)NH,, -C(O)NHR?, -C(O)N(R?),, -C(O)R?, -C(O)H,
11 -C(=S)R%, -NHC(O)R?, -NR*C(O)R?, -NHC(O)NH,, -NR’*C(O)NH,, -NR*C(O)NHR?,
12 _NHC(O)NHR?, -NR’C(O)N(R%)2, -NHC(O)N(R?),, -COH, -CO,R?, -NHCO,R’,

13 “NR2CO,R, -R?, -CN, -NO;, -NH,, -NHR?, -N(R?),, -NR’S(O)NH,,
14 “NR2S(0),NHR?, -NH,C(=NR*)NH,, -N=C(NH)NH,, -C(=NR*NH,, -NH-OH, -
15 NR2-OH, -NR%-OR?, -N=C=0, -N=C=S, -Si(R?)3, -NH-NHR?, -NHC(O)NHNH_, NO,
16 “N=C=NR? and -S-CN, wherein each R? is independently selected from alkyl and
17 aryl; |
18  when q is 0, Z is a member selected from the group consisting of O, S and NR® wherein R% is
19 H or C;-Cg alkyl,
20 whenqisl,ZisN;
21  and pharmaceutically acceptable salts thereof.
1 27.  The compound of claim 26, having the formula:
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WO 2011/ 075684PCT/ US2010/ 061122 9each Ra is independently selected fromthe
group consisting of cycloal kyl, hal oal kyl, hal ogen, 10-OH, -OR1, -0Si (R1)3,
-0C( 0) O0- RYO 2000(768R1L, - 0C(0) NHR1, -0C(0)N(R1)2, -SH, 11PERUS201806)1R1,
?:Egg ﬁlﬁ%S g(og;\IHaS S( O)C(ZNHRl -S 0)2N( R1) 2, -NHS(0)2R15 12- NR1S(0)2R15

R1, 0)N(R1)2 C(O)Rl C(OH =S)12.1, 13-NHC(0)R1
CNRLC(0) RL. - NHO(0) NH2, - NRLG( 0) MzNEN Lt A7) AORL

14- NHC( 0) NHR15- NRI C( 0) N(d;‘g C( 0) - _Cz)éRl, - NHCO2R1,

15- NRICO2R1, -R1, -CN, ; , - NHR1, NRlS( 0) NH2,

16- NRLS( 0) 2NHRL, - NH2C( =NR1) NH2 H NH2 Rl) NH2, -NHOH, -
17NR -OH, -NR -OR, -N=C=O, - \'@“ NH- NHRl - NHC( 0) NHNH2, NO,
18- \&C=NR1 and - S—CN wher ei n each S |ndependently al kyl or aryl; 19and

pharmaceutically acceptable salts thereof. 134.The conpound of claim 33,

wherein Ar is benzgne. .135. The ¢ 3¢ erein Ar is

p%/ri 2i( n;a. 136. Thezzgorrpg&?ﬁ(ﬁog‘?ou @%@%@%’Pﬁ»{ %:e?%g] %rg}nil\,\?he group consi sting
of : a

N-[ (4- car bam ni doyplopherthe)cogipbyrd oflelfidr 27, wdrecgih &1y 1302, 5- di net hyl - pyrrol e- 3
- 3car boxam de; 4(b)

[\I_ [5£;gr gg;gﬁ]md? dg)(/l)phen le)cggltpgun o'rlcla(urzn g wh hen JO) 2, 5-dimethyl -pyrrol e-3
N-[ (4- car bam m doyl phenypnet hy1] - 1- ( 4- net hoxyphenyl) -2,5-di met hyl -pyrrol e-3
) 1 31.  The compound of claim 27, wherein n is 0.
1 32. The compound of claim 26, selected from the group consisting of:
2 (a) methyl N-[4-[[(1-benzylindole-3 -carbonyl)amino]methyl]benzene-
3 carboximidoyl]carbamate; and
4  (b) methyl N-[4-[[[1 -(benzenesulfonyl)indole-3-carbonyl Jamino]methylJbenzene-
5 carboximidoyl]carbamate.
6 (c) ethyl N-[4-[[(1-benzylindole-3-carbonyl)amino]methyl]benzene-
7 carboximidoyl]carbamate; and
‘ 8  (d) ethyl N-[4-[[[1-(benzenesulfonyl)indole-3-carbonyl] amino Jmethyl]benzene-
9 carboximidoyl]carbamate.
1 33. A compound having the formula:.
0]
NH

NH
B %

HaC™ >N~ ~CHa

B,

Ar is a ring selected from the group consisting of benzene, pyridine, pyrimidine and a five-

wherein

membered heteroaryl ring;
the subscript m is an integer of from 1 to 5 when Ar is benzene, from 0 to 4 when Ar is

pyridine, from 0 to 3 when Ar is pyrimidine and from 0 to 2 when Ar is a five-

0 ~1 O W B W

membered heteroaryl ring;
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7car boxam de; 8(d)

N-[ (4- car bam m doyl phenyl ) nmet hyl ] - 1- (4- chl orophenyl) - 2, 5- di net hyl - pyrrol e-3
- 9car boxwioi2de/07334 e) PCT/US2010/061122

N-[ (4- car bam m doyl phenyl ) met hyl ] -1- (2, 3-di hydro-1, 4- benzodji oxi n- 6-y 112

11d| oret hydh-Ryis isleperBlendy belseied tem tho gropp consisting of cycloalkyl, haloalkyl, haloge

514 car bam 5hd0(¥f{ph8§}'(k))3, 6&6])021{15 @C(@E{hy%é(d)ﬁ'[ﬂ?}” '@@@BN(R% esf; car box

13(9)
N [ ff-car bammbosdognénsmahysozmﬂé -S{OENAR! s -S(ORNGRp, SNHIPRI) e- 3-

l4car boxam de; a

N-[ 421 car bachﬁ{Q)%eré(@h%hﬁ(PﬁH& mG&QM@R ZE @(tq)g‘z’op-(@%’l %ﬁ)ﬂ‘m e- 3-
160 boxam dey; X@ggﬂlﬁg @gﬁPﬁ'ﬂé@g /conggé %ﬁ; Rretdpdef treating a

pla kal | i krei i’'sease sald et hod coppr|3|ng
admimi steri ngNHoj(a)NHRJ‘ SR CION@d), | INHEE)NGRSD) 2,plﬁié)zl’ﬂae@0tR 'caNHEQeRt.ect i ve

anmount of a conpound of, any of clains 1 od of claim 37,
whel&in said HRS@@S}% R > coNeiN PN e é\éﬂ% Ii@{ )A‘Zfﬁ\g%] ( Poup consi sting of
| schem ¢ ST OfRy @pat ﬁ';angiml@ hRE,RardenIMe, CRENROPRLINHDH, -

hypertensi ve nep cérebrovascul ar ed i nf | ammat i on, acute
nyotar di al 4 NRI@HC{NRR OBM N*(H@pNVé'FS tSaﬁbbmd‘éHsI\H(iB\nNHQ( Fﬁ\é%z

fromfibrinol tlc hea t h.5t t
s ré%toki naseNFEF NG é@-{?ﬁ%&“@%@nﬁn‘% %b‘% nHgRS o 4 Aol o s,
b' C%& Pﬂﬁ‘rrgt:elﬁﬁﬁﬂiy ARUbIABRAANs ﬁh)éi%ﬁs capillary | cak syndr one,

| nf
1 34.  The compound of claim 33, wherein Ar is benzene.
1 35.  The compound of claim 33, wherein Ar is pyridine.
1 36. The compound of claim 33, selected from the group consisting of:
2 (a) N-[(4-carbamimidoylphenyl)methyl]-1-(4-fluorophenyl)-2,5 -dimethyl-pyrrole-3-
3 carboxamide;
4 (b) N-[(4-carbamimidoylphenyl)methyl]-1-(2-fluorophenyl)-2,5 -dimethyl-pyrrole-3-
5 carboxamide;
6 (c) N-[(4-carbamimidoylphenyl)methyl]-1 -(4-methoxyphenyl)-2,5-dimethyl-pyrrole-3-
7 ' carboxamide;
8 (d) N-[(4-carbamimidoylphenyl)methyl]-1 -(4-chlorophenyl)-2,5-dimethyl-pyrrole-3-
9 carboxamide;
10 (e) N-[(4-carbamimidoylphenyl)methyl]-1-(2,3-dihydro-1 ,4-benzodioxin-6-yl)-2,5-
11 dimethyl-pyrrole-3-carboxamide;
12 (f) N-[(4-carbamimidoylphenyl)methyl]-2,5-dimethyl-1-(3-pyridyl)pyrrole-3-carboxamide;
13 (g) N-[(4-carbamimidoylphenyl)methyl]-2,5-dimethyl-1-(2-pyridyl)pyrrole-3-
14 carboxamide; and
15 (h) N-[(4-carbamimidoylphenyl)methyl]-2,5-dimethyl-1-thiazol-2-yl-pyrrole-3-
16 carboxamide.
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7 bowel disease, diabetic macul ar edenm, diabetic nephropathy, diabetic
neuropat hy, age- 8related macul ar degeneration, retinal vein occlusions,
brai n edews,20ig0bem a- reperfusi on 9i njury, angi ogenesi sPC&/Uus2910iomi1eancer),
ast hma, anaphyl axi s, and cerebrovascul ar coppl.j cati ons f neur ol ogi cal

. 10
conditions such a§7AIszHWﬁWd§fDF§E§%%PM$%?k@H@@H‘@qfﬁgﬁég§?mﬁﬂ¥tiple

lischeraqsis,. i | - |} st ai d nmet hod
cons#st icﬂﬁfﬁ%?r%?gidalﬁ%ﬁ%? g&e} ?Sﬁgé]?%&gisg%ﬁ%gétg qﬁw@%elglééﬁlﬂgr@eegff §a conmpound of
any 9f ghainiieltidally 3ffecthdtnfouiedfwebmfount] aif any38f cluinerleforBésai d di sease or
condition is diabetic 2 macul ar ederma. 140. A conposition conprising a

phar maceuti cal | y accept abl XCl pi. e and 2 a. ound of.. any. of ims 1
to 36. 1 2claim 1381 2¢ HETOS! SR e S Sakf‘i‘%g‘%s%@h%o&g?tﬁn %S%?&%‘?ai m 40,
wher i n (33l fhe Widishise 8f SR BEoIQE hdRorrhEOsRAS] hjpRRefiveictinopati,
g :

wher €i n sai onpound I1's a compound of 43. A conposition of claim 40,
wher i n hypértbnsivepeptndpatby,aerbnpsevdareflema, inflammation, pain, acute myocardial

4  infarction (MI), deep vein thrombosis (DVT), complications from fibrinolytic treatment with

5 tissue plasminogen activator or streptokinase following stroke or MI, angioedema, sepsis,

6  arthritis, complications of cardiopulmonary bypass, capillary leak syndrome, inflammatory

7 bowel disease, diabetic macular edema, diabetic nephropathy, diabetic neuropathy, age-

8 related macular degeneration, retinal vein occlusions, brain edema, ischemia-reperfusion

9  injury, angiogenesis (e.g., in cancer), asthma, anaphylaxis, and cerebrovascular complications

10  of neurological conditions such as Alzheimer’s Disease, Parkinson’s Disease, multiple

11  sclerosis, CNS infections, and glioblastoma multiforme), said method consisting of

12 administering to a subject in need thereof a compound of any of claims 1 to 37.

1 39. A method of claim 38, wherein said disease or condition is diabetic

2  macular edema.

1 40. A composition comprising a pharmaceutically acceptable excipient and

2 acompound of any of claims 1 to 36.

1 41. A composition of claim 40, wherein said compound is a compound of
2 claim 1.

1 42. A composition of claim 40, wherein said compound is a compound of
2 claim 26.

1 43. A composition of claim 40, wherein said compound is a compound of
2 claim 25.

47



