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application relates to U S. provisional application
serial nunber 60/891, 474, filed February 23, 2007,
and U.S. provisional application serial nunber

60/ 884, 334, filed January 10, 2007, each of which is
i ncorporated herein by reference in its entirety.

R TG

serine protease that is present in a variety of

FRIRERAce! b REURS -Applicdi®n@ Menbrane anchored protease
that I's expressed on the extra- cellular nmenbrane of

C qbb(ﬁ] b Sﬂbﬁ%atf&BfethL:sc‘t% Ip§ p?@\g&@ﬂa? gpﬂh@&tﬁ)n@% nfuInHér%/S% 474,

such as semen, wurine and airway surface
fided E¢haedn 23, ﬁ@%&yd UtSo gestviseomalgipplt appmeélak@gnb;@u@%w% filed
P3. ' .

L B 2067, e A PRl Pers R e M ey

the activity of the am |l oride-sensitive epitheli al

Eeshnigghbidihinnel (ENaC). I nhibiting these enzynes may

i nduce changes in epithelial ion transport and

t HBP@X oFlee inyaption eraiady redapssio skanaslgcyiting arofegpe (CAP) inhibitors.

menbr anes. For exanple, CAP inhibition in the kidney

BskbReMoRi to pronote diuresis, whilst CAP inhibition

iIn the airways pronpotes the clearance of nucus and

S quboz? PrOsthdig-a t?ﬁ?nﬂﬂk@ bdRink pRiteakdthhN€ plebHNRYa ViRi¥ty of

therefore be use therapeutically to treat

Mypapiaaiispush. [tEAPMERPRRG dnckered protepwe thatisfrpEesise ep dextra-

deNB1ashaghahd Oten1Obut (iB$ Hﬂaf/ A ObY sesREGhtb 98@5/ ithn@st such as semen,

ot herw se tends to nmake sufferers vulnerdble to

weeondiairyay weeeedidual Rremasiot (PBASS). Drebirogirpsotedses tweh as

Ihﬁ}éﬁﬂéel PR pb! O@Qﬁi o Sn,IPRSSPS QP dl@f§s°1‘{' 3& gmegﬁm&‘éﬁm hi

phat maceut i cal ositions an s usi ng suc

dompo unnKY§tlmo}atq1bd yltiaity pthe manonale-sandtiweapitimialrodiueachesnel
h C oun nd. ition

(ERAC) bRl RE Bt iy SRR RS, B AIPRT b BAR Rl

tRRESZfluid hﬁﬂ%talsls eeog. epitiARRSShtrBnes TWRARSSnbIE) CAP inhibition in

SS2, . TMPRSS3 RS
tb%%g 1)§ tho&}f> 0 pf%li_?l\gjlfrﬁ}sp gv‘h?,{rr %;%]% z?alﬁ)g%ﬁ IIARIC élHrafays promotes the

Aewdnco phinbcue |aﬂ(5§paﬁﬂn inJundD CORBLBERMEB the kidney may therefore be used
CT/ US2007/ 085 0005 e aspect, the present
FORTHIF DR PR i?ﬂ@geﬁ% (dm]%iglh%ftlo@d? |2HVERS p.re\%gts the S(ta[gnatlon

&éd@lrat@fy secretions that otherwise tends to make sufferers vulnerable to secondary

]

bacterial infections.

Disclosure of the Invention

[0004] The invention provides compounds, pharmaceutical compositions and methods of
using such compounds for modulating channel activating proteases (CAP). For example, the
compounds and compositions of the invention may be used for modulating prostasin,
PRSS22, TMPRSS11 (e.g., TMPRSS11B, TMPRSS11E), TMPRSS2, TMPRSS3,
TMPRSS4 (MTSP-2), matriptase (MTSP-1), CAP2, CAP3, trypsin, cathepsin A, and

neutrophil elastase.



H Al A NN, (CR)11-J-(Rl)x BOO(1) or

phar maceutically acceptable salts thereof, wherein
W@R(SBZHM R2 i s a substituent at any position PCI/DE29G7/085366

A, J is a 5-12 nenbered nonocyclic or fused

carbocyclic ring, heterocyclic ring conprising N, O

and/or S; aryl or heteroaryl ring, provided J is not

triazolyl; R4 1 (CRR)m R3-Y-N B is Hor (CRk-R5; Y

is a bond, -SQ2-, -NHCO or -O(CO-; Rl is halo,

([% 1ﬂ\| Rﬁﬁ%ectl(\ﬁgzﬁr]}%se R%&f o)n (p@%:z 5 b?\r'E%%.?ds of Formula (1):

- (CR2) 1- NR- SO2R6, -(CR2) 1-NR-C(O) - R6,

- (CR2) 1- S2NR6R7, or |- (CR2)1 OR6, or an optionally
substituted Cl.6 al ko@%BZ pCl. 6 al kyl, C2_6 al kenyl or
C2_6 al kynyl; or an t| onal | y subst i tuted

car bocyclic [ ng, /er oc;qcl ic ring, aryl or

heteroaryl; R3 is aI C2_6 al kenyl, C2_6

al kynyl or -(CR2)1- t lLe|¥g ?IH—Y-RS t oget her
R5

formNH2; R2, R4 re |na§pend 1y an
optionally substitut -12 menbered ca(rpocycl iC
ring, heterocyclic ring, aryl or heteroaryl or R4 is

H Cl, &ﬁ!ngé’elutlcaﬁ?}?-agcegﬂagﬁ A s’the(;gof-qxzher(%PE al ky nyl, or

whereih P is ring Etogether W th Pforman
opt | GhETRy,-Blisstsittestituett % amppasisieben eidg Aonocycl i ¢ or

T

@mp@iing NaDkaptl/or &2arfl cghktervgty] ring, pCRidgd dlidnyonyriazolyl;i s
0-6; k, m n and p,are independently 1-6; 2 WO
2008/ 085608 PCT/U 007/ 085366 x is 0-4; provided R4
IS piperidinyl H-Y-RStogether formNI-12 and
further provided R5 is piperidinyl when Bis
(CR2) k- R5. [0006] the above Formula (1), J may be
t hi opheﬁyl_ryt_m ol I\ phenyl , pyr| dyl,

B is or(CRz)k—

Y is a bond, —-SO,—, -NHCO- or -O—-(CO)-;

R'is halo, —(CR)~NR°R’, -(CR,)-NRC(=NR)-NR°R’, —(CR,)~C(=NR)-NR°R’,
~C(0)-(CR2)-NR°R’, ~(CR2)-NR-SO,R°®, ~(CR,)-NR-C(0)-R®, (CR,)-SO,NR°R’, or
—(CR2)1—0R6, or an optionally substituted C;_¢ alkoxy, C;¢ alkyl, C, alkenyl or C, ¢ alkynyl;
or an optionally substituted carbocyclic ring, heterocyclic ring, aryl or heteroaryl;

R’ is Ci¢alkyl, Cy6 alkenyl, C,¢ alkynyl or —(CRz)l—RS;

alternatively, NH-Y-R® together form NHj;

R% R*and R’ are independently an optionally substituted 5-12 membered

carbocyclic ring, heterocyclic ring, aryl or heteroaryl; or R*is H, Ci¢alkyl, Cy4 alkenyl, Cy¢

alkynyl, or oK PD’ wherein P is C or N and ring E together with P form an
optionally substituted 5-12 membered monocyclic or fused ring;
R® and R are independently H, C;¢ alkyl, C,¢4 alkenyl, C,¢ alkynyl or —(CRz)l—RS;
each R is H, or Cy ¢ alkyl, C¢alkenyl, or C,¢ alkynyl;
11is 0-6;
k, m, n and p are independently 1-6;



i ndazol yl, piperidinyl or pyrrolidinyl. In other

exanpl es, R2 may be phenyl or cycl ohexyl, each of
wokioslssses be optionally substituted with hal oPCT/US2007/085366

SOz(Cl_6 alkyl), or an optionally substituted Cl.6

al kyl or C1.6 al koxy, such as an optionally

hal ogenated Cl1.6 al kyl or Cl.6 al koxy. [0007] In one

enbodi ment, the invention provides conmpounds of

Formula (2): R2 (~R2)p ORA HA (CR26 N

M(GQ J-(Rl)x OR3-Y-NO 1 H(2) wherein R2 and

J aré |néépendently an optionally substituted

6- nepoetded RiniypiperiBnyl sh&INH- wm%ydgpth@foﬁn aJH@enydl C2_6

o MR b PR, 0

ar[e00en depengend Formilital), | 6098k tﬂldiphbiﬂ}& tafawgl ﬁﬁmwbﬁld\/l,)

and nd, SQ2 or I n ot her
B02aF e el Ror DR ey Ing T AP e ket clohesyl
mé%&c%@?]@l\l@ﬁ%ﬁ@) @bﬁmﬁr&h lgcﬁg l80,(C s alkyl), or an optionally

- O -

sug(m)gﬁzchNFg)llg(l $) CR@,IKOXYGF@) as. ang@zmgpl?alogﬁnate@ §m§lliylgqgl 6
sMgrein each 1 is 0-1; and R R6 and R7 are

i ndependently H or Cl 6 al kyl. [0009] In the above
deﬁ’ﬁfﬂ] alneEng elah@fln(ﬂzr)t theipveRiipn ipeoviges spinpady pfyFormula (2):
substituted 5-6 - GR=PE) nenbered carbocyclic ring,
heterocyclic ring, aryl, heteroaryl, or wherein Pis
Cor Nand ring Et her with P forman optionally
substituted 5-6 nmenbered 3 WO 2008/ 085608

PCT/ US2007/ 085366 ocyclic ring. For exanple, R4
may be an optiongfly stituted pi peridinyl,

cycl ohexyl, - -CH or CH INH phenyl , [0010] I'n
particul ar exanpfCBgm 2§_@2}_@§ Cl_6 al kyl
or an optionally s enzyl . I'n Sone
exanples, Y isg&Q2\ | n-gther exanples, R4 is an
optionally substituted piperidinyl. In yet other
exanples, J and R2are independently optionagjly
substituted phenyl.

wherein R* and J are independently an optionally substituted 6-membered aryl;

R’ is Ci¢alkyl, Cy6 alkenyl, C,¢ alkynyl or —(CRz)l—R5 ; or NH-Y-R? together form
NHy;

each R in (CR») is H or C; ¢4 alkyl; and

m, n and p are independently 1-2.

[0008] In the above Formula (1) and (2), Y may be a bond, SO, or -O—(CO)—. In other
examples, R' is halo, Cy¢alkyl, CFs, OCF3, phenyl, —(CR,)-NR°R’, -(CR,)-C(=NR)-
NR°R’, -C(0)-(CR,)-NR°R’, «(CR,)-NR-SO,R’, ~(CR2)-NR-C(0)-R®, ~(CR)-
SOZNR6R7, or —(CR2)1—0R6, wherein each 11is 0-1; and R, R® and R” are independently H or
Cialkyl

[0009] In the above Formula (1) and (2), R* may be an optionally substituted 5-6

—er=iT)

membered carbocyclic ring, heterocyclic ring, aryl, heteroaryl, or » wherein

Pis C or N and ring E together with P form an optionally substituted 5-6 membered



For exanple, J may be substituted with 1-3 Rl (i.e.,
wherein x is 1-3), and R2 nay optionally be
W ws083e08 ed Wi th hal o. [0011] In another aspeRCT/UsI087/085366
present invention provides pharmaceutical conpositions
conprising a conmpound of Formula (1) or (2), and a
phar maceutical ly acceptable excipient. [0012] The
i nvention al so provi des nethods for nodul ating a
channel activating protease conpri sing adntnistering
mgnocyﬁsl% %g’kgroe%%%lg%gﬁﬁ gn%%tlglpﬁ%mst(ﬂ%? utéél p 1n31r, cyclohexyl
acceptabl SRlts or pharnaceutlca

phar nmgceut i g
CONMPOH-CH remf—é-ct eby m@dul ati ng sai d channel
@ehylyat i ng p—e¥ease. [0013 one enbodi nent, the

Iamjf?ﬂ)glt ﬁ%ﬁﬁ%ﬁl\& eg;gglgﬁ:s,g%t Lﬁag(Qél bsmlﬁl @Q’Q&Iaﬁ ggtlt't]%lre]t y substituted

we@byl. Of sohieSeSihl@plsy S{tlgﬂDQTIntdﬁheﬁlefﬁMﬁI@ R* @ an optionally substituted
therapeut| cal |y effective ajount of a conmpound havin

RFYA oyt gheresgmples, J a%%r%&@ﬁﬁqnéfatﬂw ‘E@Ebf‘&’é‘iltéteg phenyl.
ﬁﬁ'eka?n@é TRRBHeBERH k&R ittt RBROG el ndoRid NRMEDS and Wik dptionally
said channél activating protease is prostasin,
bﬂRS@Z@tedr\WR@éfPl (e.g., TMPRSSIIB, TMPRSSIIE),

%ﬁzltn aﬂ%ﬁ%ct Tﬂ\ép Stk 1£1M§(En gr))dehﬁfn%@tﬁﬁal compositions
SP-1), CAP2, trypsin, cathepsin A, or
cr@etptﬂsmg: A pbmmlaétoag@rmllmé} ey, mandi pharinprguiscaily aechpiaple kxcipient.
. i t
OB i B8 B85 Fov il Bbods R B APR el P Rrcine
t[rGteasat] cmmn&mgadtemlsaslpgat g system arpvemimdm thempdudedlyzttective

a%oamp % a % 1%%1' Ia%rn%tlﬂprnn%l { 1) o{fi tolr gga aceugcaql tacc%?table salts or

rotease, ¢
;ﬂlenna@emoe]raong)otmom tieddf, therebst ms@ﬂta&mgyatl ehmnael abmvaang protease.
ma an ef t|ve amount of a. co u havin
ot Loty bt i Bl R EBS) “ard B b g ghamel
®al dtihg @rotdalked lcompiadind z(d&hm@tﬁﬁfﬁg)lﬁlatcbll) Bsugshtegye@fn or&Ngimammal, a
tlonallygn conbi nat.i on vvitg ondtherg eutic
% ticaflyefiasthye aarennt oha AefapoU P?‘(}%ﬁ APl bdaker i s
Mafsicasically RiS§wdde saltVBR$alhacetic@l comPYRR&S! thddeof; wherein said
TWPRSSI | E), TMPRSS2, TMPRSS3, TMPRSS4 (ngTSP- 2%
Ghaef priga@emmmtape Bprowesie PRENIBTMARBSL] fr.5 CEYRBPSH IR A,
PVIPRSSHIED, pthR%mtvﬁa@sﬁttﬁpﬁbm g\vrﬁ@ b ehafiftMe (MTSP-1), CAP2,
condi tion. 15] Furthernore, Er esent invention =
prBYitgRYN.c8 sorgputRphiel aata5(619het§ y {phibitigspid chanme] agtivating
[ﬁotg%te.h ﬂ{jpafrt@d’ulatr E?ﬁﬁ 1&9&1@ ifRRHn _Iﬂr&ndé;r%qﬁ@ﬁo%qopt}ﬂm@ltmg prostasin.
channel activati ng pr ot ease. 4 WO 2008/ 0856
PCIOUER0 oo theseBEL, tsrinwanen prvidet 4 wethed o alpﬁlwatme@r trpasing a
: E
43858 P SOTBPUDE A EREAN ol Ol Bl o
tésg@rystemror tdtaemmamaf almtftﬂtava)zfm@nnefch ctmmemtd Haging Formula (1) or
(%}: %? tg gtseaceflb @gia(t:c%eﬁtgble s:g SO lgarrméc):(egtlc T%‘Qﬁ&'{sﬁ%ﬁ% tlélér{rr%fo)un L
aptiohdlly in bvelihdtion withya sbeandsleadapiamic ethﬁathSrgtnaald channel activating

B8 b PSP ASUSSIE): e PyRRSS IR IR Rt dftprss2
o Fﬁ?@ﬂﬁsrm”mm) B Bl sCer ea pry o7 cohepsin A
‘?;arlr;‘ﬁffrotp Hebfateyt %Bﬁﬁea&ng ézfl{? 6979498 conpound IOof For mul a

( 1)0095] Kudthernldle, tSOsTBscdavHRLiSS prot iaes GRIPRAMIAES FOimlN@) or (2), for
i nvention are admi ni stered to bronchi al epi theli al

wefn smetged for fgptingvropdifemmetispe By arhaapsl peferafing prespies The
4



[0017] Exanples of conditions which may be aneliorated
or treated using the conpounds of the invention

W0 p@BUOgisoHut are not |imted to a condition asROLUS108U085366
with the novenent of fluid across ion transporting
epithelia or the accumul ati on of nucus and sputumin
respiratory tissues, or a conbination thereof. In sone
exanpl es, the condition which nmay be nedi ated using
t he conpounds of the invention is cystic fibrosis,
resent 1Hyetnt18r’1 alI arré}f]lgéés tgl 26? Eg tcomé ql%d %? {Jgrlrn%?anahor (9{ er?d Optionally
1a$bﬂnb1mtmn vaitlr esporrdah@upeutic ageht, lmthe mamdmctufa@f i metlucamaat for
0018] "Al kyl" r rs and as a structura
PTG Bty P s P L i e
h a[ﬁﬁlsphfﬁl?iiafﬁiculaﬁgmaﬂplé%| théiﬂﬁnpﬁwhk@)@ ,theaﬂdant’fa?/rlnb)ﬁbe used for treating a
strai ght-chai ned. or _branched. An_optiognally .
REBHET ‘[nﬁihéta senfon- Ly %ﬁgﬂbog‘weaﬁ’ Wﬁg‘iongge@?%wﬁé?‘éifﬁ‘?y bean
e[ﬁﬁymﬂlkﬁmﬁﬂbﬂyolﬁl%hdmm%@gﬁlﬁﬁtsﬁﬁnne( ﬁltgtussn@:é’ﬁthbldﬁ”c offBWXase, and is
have one or nore carbons that s substitute

or
Jdapmisiered PPt A SmulBeQus ayidhepr aflsE Hleégmmnd@f E?msﬂa( @) g @. In
%’é%&ﬁ%@‘ the%blﬁﬂ)ﬁnﬂb of tﬁe irvBih R akeOat¥nini @tk Y kABFO RSl epithelial
etc 019! " refers to a nonocyclic or fused
ﬂ&y@nm@h@w H@D$$ﬁ@qﬂ@ﬂﬁéﬂﬁbng carbon atoms. For
eﬁ@@i@;‘] eExaﬂ{pYés o?@éﬁdﬁ%n?@zﬁﬁﬂ Ima9 be BRARRYCRRY or refed lu?iﬂg the
nmeans a di val ent radical defived froman aryl gFoup.
{oop20]ds oHde engation inclade hus erd nheliited th g camlitgarasrrsttedorith the
. . |
e T O R R L e
spotun in mspe@tom/olssq@y ror dybmbiinatﬂml tgrﬁtrgzofi dsonel e}hmples, the condition
\glsejlﬁti 1%1)( a{)é rri]l)gclhateg }lilsllrr?gg I né/IPfioug? d(lnztgf)l(egr 9@113(1011 13%25%0&6%?%%? ¥r|il’nary
iy dyskmeda,zlmigydarmmmtal ochirchio ptopcHiti, ahlxbhlp obavad @l pullmonary

triazolyl, tetrazolyl, pyrazolyl, thienyl,
Aéieé‘se ?%%d@%é@@%‘éﬂcb@%%%oow 085366 [0021] A
"carbocyclic ring" as used herein refers to a
sat urated. or partially unsaturated, nonocyclic, fused
bi cy bri dged polycyclic ring containing carbon

at [1)038] Wik dh refery to opoieyral hya feicgud $Ierrteutt a@athef goups, for
examp eélalobvastltutecp alkglxan{jrgfkg)t%ye grflc% r%g}gge 1%1%1 h Challnela%r branched. An

apyichlyutiydifutadiyopdirhyl or alkyaylah ese;dlhereﬁmﬁh}dm d@ﬂylheehyelalo genated

cycl ghexanone, etc hetero iCc ri .as
(%o & Fre PR haye gue %Fé{a?rﬁéﬂl’?‘ﬁﬁhaélscs& 5616 VL‘PY r‘EPI?‘ie @Vlt% a
@b@&a@om, SUELASEN I, DBES @fg. NMDOEHSTHD-C AKPMHISS, itifio@lkoxy, alkylamines,
het eroat om For exanple, a heterocyclic ring my
<Ontain N, 0, S, -N5, -5-, -S(O), -S(O2-, or -NR
wWheo B nAgl’%férﬁe aMYHbOEa8 or ﬁ;aed‘lﬁéﬂé}y{& arBfadc riky @h8&tihdGrbon
grou es of heterocyclic rings include but are

afﬁ@”ps %p}fﬁxtaglgﬁt %fyhlﬁ%bll’?d?heﬁﬁd or nwmya ‘AG'V]ﬁW means a divalent radical

cﬁyl%cphérﬁlaﬂxﬂﬂ groeqe pi perazi nyl, pi peridinyl,
pi peri di nyl one di oxa- 8-aza- spirof4. 5]dec 8-vyl,

et[8020f] U@g@t]oalwﬁ’l 2 seddietea iias definadifas aryé abovaelrerezone or more of the
l“ﬁl‘ét}ﬁédlﬁelllsel@td hla roqg)ﬁﬂqgis &@lep 6f he%%elr Qﬁlcmﬁe bﬁtuc"péﬁ tth%t%g to

I's neant t stituent s a group that may
py@dsmbgphyt irtdezblyli quanaxaknydrquinolinyl, benzofuranyl, benzopyranyl,

benzothiopyranyl, benzo[1,3]dioxole, imidazolyl, benzo-imidazolyl, pyrimidinyl, furanyl,

oxazolyl, isoxazolyl, triazolyl, tetrazolyl, pyrazolyl, thienyl, etc.



nore group(s) individually and i ndependently sel ected
from for exanple, an optionally hal ogenated al kyl,
wW@bdoensdops al kynyl , al koxy, al kyl am ne, al kyl t hP@T/US2007/085366

al kynyl , am de, am no, including nono- and
di -substituted am no groups, aryl, aryloxy, arylthio,
carbonyl, carbocyclic, cyano, cycloal kyl, hal ogen,

het er oal kyl , het eroal kenyl, heteroal kynyl

heteroaryl, heterocyclic, hydroxy, isocyanato

IN_S[ ﬂggc¥?r%§cdg 1([;]% r”CaQ Bge% hleﬂeluf\{ef)eﬁs t 1o asr ura"f‘e%’]yor ’peftlal Iy 1(1:Psaturated
hbmirydo, fu&dmﬂykhman’hrdkged pdicyallif m@mmdmmg@amkamn}s which may

ogdgl?%&%e%ubs Filte c ?%}lbk lé tﬁr:fcdc ! OaLk%lf éach’oiclyé/llc’rings include but
dré hérainare tharrStophH Bydlobum(iytlbpen@ﬂ adyeohed], oo e,
thereof. The protecting groups that may formthe

IF8 Sy @bnpounds of the above substituents are

kmog22] ho'he RS fliefringKhd Used Reréif @ AldbfimAdonBdariRydRURME abdve,
ref erences such as G eene and Wits, Protective G oups

VRETRER §3PIANISy AR e Pns issyhetggoatory o Ker PRl %P%?@/Ch‘NéW may
Yarak NNY,S, 1999s- PSR- WREREER hiay Be B/ @UERS, C\alkyl
(%hﬂene Verl ag, Né%pgoggg& 1994, whlcaya?g§ £ Craalkylora
MRS EraPe dEXpEples of Iwr%fl@yrrmé inciude e nes dipited fg/morpholino,

T B i Nk 1va-Q a7a.
LR T LR 4R DR ERARY oAl el o
%ﬁﬂgﬁﬂéﬂﬁﬁﬁeﬂadn1nlstratlon of the selected
t I ' I

g R
mgemted aites mont thagbegdatithény issogrpup tsatenaeldaebybatlhee@alﬂeone or

?ou?{_r? quécﬁlr@rlg ! reﬁll 1n<9 glegc{enﬁl ! setlecFed a Srleﬁm ,gag%ggi%nally
lraefgemsed amqa, aﬂite@glluelkyn}mmm;neﬂkyﬂzﬁmm n{iloyltmg @kyngh ainidei zmyno,

d d
D ba Basos R uB 0o seae et ADMBRnG NG
@fbobi‘(ﬁlcﬁ@hhd/ eyd1oulitye, Chaﬁigéﬁi hettRalkyE heterohik¥@d heteroalkynyl,

conbi n at the ive ingredients,
@teé?ﬁ?gglﬁﬁﬁoﬁfﬂﬁgg?’%ﬁ% 1S(°i>janétﬁdls%f£‘86‘133@t8n‘%le“’%ﬂt% DifEs ﬁ’ libamyl,
REAILRISE O tBidedrBandyl, WakibQMansl, ruuuh@e EQUd0, BRukfEnfi@y, M

of a single entity or dosage. term "non-fixed

RopEmaRidookcarheonn O -eHBIx Pﬁéhaéeatllfy\} erthgraathivk ntly; sukfopyl, 5

HREREIH 1QbcyaRLHHiRalitdth BREL1BnFIOandABERbec®dl Boriulds thereof.
adﬁlnlstere to a patient as separate entities ei t her

Breranpteciine grpypy that eghioan therrotgetes compquedstor Hie|aposi spstifgnts are
ﬁB%'té {h%set @Eﬂ]' 1h [He L% IH?M‘]‘SKI? fhund ﬁhre %Hc 'sﬁ&lg ?st(ll}qlgéhe and Wuts,

prOV|des t erapeutlca ectlve eve
Rrotettivg Gragpsad Oeganis Syntht:he 3 ddy Jain WHey §fioneiew YatheNY, 1999,

Angtﬁo%fen? Sf‘?ot"élaRJe ?LH)ts qugﬁé({fgtllzi NQ\Q rY%Bé/ NYe 1994 twjﬁ?c are
admnistration o Fee of NMore acti I'fgredi e
1@0@@6@£dh@emewmﬂﬁmhemageuwnumbdy effectlve anDunt
flib %]t ’Fhe tgrrm U‘% a&) 1msprat1 5 u%’r ecé)tmblneg anlnngI‘aElon or mel like as used
Ci og eal""er hedi’t A resp cell,
Itelressme meentg,a Apcospadsautminisntiomdf the seﬂmrea mhdrztpatltld &elte tangsingle
reseaﬁﬁher vet er.i nar.i an, i cal doctor

%”Pe‘gt Wé‘ra}/e 18 e%?ﬁdé? H5UF Hﬁf’é‘?‘f“tfﬁ?émFlésr%Whg&ﬁ%ﬁg&Ptﬁ afi"Sh
ra:a@ksﬁﬂy adfiisirGt B thd\@imeqbute bEadsmmjsmfron opipmMAche tisitkOul d

erstood_ to mean rOV|dgn npound of the
U@ﬁgl o tf’ﬁ‘i‘blﬂﬁlali%e‘ﬁwa Kb bHﬁaﬁ%}l o“*? v E’Bﬁﬁb‘iﬁ‘ 16 1612 Profluct
dH‘fﬁlﬁﬂtftdﬂﬂmb@ng HeonBRing Rt inkddiBREAn@{ncludestdiked and non-
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[0028] As used herein, the terns "treat", "treating"

and "treatnent” refer to a nethod of alleviating or
W@b@Blsosr di sease and/or its attendant synpt oPGI/US2007/085366

[0029] The term "prostasin” may also be referred to

as: human channel -activating protease (hCAP);

channel -activating protease-1; and PRSS8, MERPOPS | D

501.159. Mbdes of Carrying, Qut the Invention [0030]

The i nvention provi des conpounds phar maceut i cal

ho «f 0
g‘%?%lplnﬁtgong g tﬁge %‘%edl ntsn TH% et é)éegis %%gf Sil.ﬁhat the
derniveoingredsmect g. atchmpqnmel@é Abrniu/@ i brdomncoprgomi, deboth administered to a

C ounds of ) o
Ita%%)sinuita?ﬁﬁl% in %U Bortnﬁ]f a s61g enéﬁz{oRﬁ,ésggﬁ &Ihg éﬁr noﬂ fixed
@abeptiad] BeasatHasthe harve Qfgledd\ﬂl&( €k compdbhPEFBH085608nd a co-
PCT/ US2007/ 085366, O Is a.substituent at any
1565 1F gﬂtg&ﬂmﬁlsﬁﬂe%o a (dfl%“t égﬁfpiréteﬁé%f‘ére& ﬁﬁ?’rg@i}“&“Fléf or
doneeenGRbDREYEAIG Wit spREtie b6 Yigdits Cwiierd18 such QBRI stiaigh

N, 0 and/or ' S; aryl or heteroaryl rin provided J is

H;f@fldctsrth%%p%ally gﬁfectlife te@:ilz))fﬁhe PRSIV inpgr qn§s iy thebody of the patient.

THeRAdek 289 apleeé ® c@clgﬁpﬂerapys%zthe alNIERtra@bn oteheS6d more Rdtive
i's hal 0, -(CR2)1- NR6R? ) 1- NRC( =NR) - NR6RY7,

mg@&l}t& C(=NR) - NR6R?7, C( O - (CR2) 1- NR6RY7,

- @g%%]% S(Rﬁﬁm%apeu&%kﬂfeéﬂee %O%n,t Rgl?ang r%heoag%olugtnoaflttlleysubject

eoutpsuid thater!ll €licica blIOkD@b@yl or @lid@alabwnse 1C2 c@l, ke ryyhangsystem,
%{E oﬂnﬁ?{m tjhét.is f))crlngﬁ%ugﬁtog (a{kl%ée){rcﬁé‘ibt%téﬁnla{fﬁg medical doctor or other
etero or

ocyclic ring, yclic ring, ary
dimtcmnoaryl R3is ClL_6 al kyI C2_6 al kenyl , C2 6

E@b??;]l "lr"heft%rrn{m 1str§§bn" al 09 Eﬁ%%éﬁlga/tgrgy ! g’ ol ehe é%b ect LE9 ypound
ﬂl_plhltl baahdeystsudhs tnehmﬁsqﬁloﬁdlihg a renpaiheédf the a’tvbnl:o;nohﬂmdmg a pro-
G0 SR ORY S0 B o STl SLOH il 4 TS

[0028] As used herein, the terms “treat”, “treating” and “treatment” refer to a method of
alleviating or abating a disease and/or its attendant symptoms.

[0029] The term “prostasin™ may also be referred to as: human channel-activating

protease (hCAP); channel-activating protease-1; and PRSS8, MERPOPS ID S01.159.

Modes of Carrying Out the Invention

[0030] The invention provides compounds, pharmaceutical compositions and methods of
using such compounds for modulating channel activating proteases (CAP).

[0031] In one aspect, the present invention provides compounds of Formula (1):
i
(?RZ)p
O

/L H
!
N (CRa)—J—(RY),
B 0
)

or pharmaceutically acceptable salts thereof, wherein
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-CR=PEJ al kynyl, or wherein Pis Cor Nand ring E

together with P forman optionally substituted 5-12
woreeoBeswos nonocyclic or fused ring; R6 and R7 BECEUS2007/085366

i ndependently H, Cl1.6 alkyl, C2.6 al kenyl, C2.6

al kynyl or -(CR2)1-R5; each Ris H or Cl.6 alkyl,

C2.6 alkenyl, or C2.6 alkynyl; 1 is 0-6; k, m n and p

are independently 1-6; x is 0-4; provided R4 is

piperidinyl when NH-Y-R3 toget her form NH2; and

furt hat ridinyl when B is

( CR2)k 5 Fbggf?&;awn ny%%ﬁggpﬁ%ﬁ é’ the i nvention

provudessaznwnmmmddmmbqﬁb¢mﬂhaﬂ@&ﬁoqmacMﬁgZ@@ﬁk@Bﬁ&@@

PCT/. uszﬁ]oy Ogg)%g i etﬁogi%iq%fog@%d\'{'ﬁsé S N 5

are |ndependentlypan optionally substituted 6-nenbered
aryl; R3is ClL 6 alkyl, C2_6 alkenyl, C2_6 al kynyl or
-(CR2) 1- R5; or NHORR3 together form NH2; each Rin
(CR2) is Hor C1_4g alkyl; and m n and p are
|ndependently 1- 0033] Alternatively, k, m n and p
|n t giov¥ mul ~(1) .and (2) may independently be
qﬁﬁ particul ar exéﬁﬁ?@ “Rein Formula (1) is 2-3

and $7gat@mme5@goaNykxy&ucb aaj)thlophenyl I n ot her
alterqat|ve enbo

B RO R B GH B YRE GBS B e SRR
—@(@gé@ﬁzhsgkqaﬁ E@HZLWRIS%%@ L@,}g)lg@p@(@s Rﬁg_(@ﬁz)l_z 2@5612 or

s rern one or
HGR,)POR’ 75 ag qptionally substityist En.odkowm Sed Bt dep-smPamlQr Cz 6 alkynyl

(;}Bn Egu&f'aH?sﬁ‘BQ@tﬁﬁH @arBoda@hé’h% h&éro@yd:ﬁk Iﬁ)ﬂ& 'ar}ﬂ g hét@l%a@f her

atons are n sone exanp es, at | éast
tvvo & iy, 6 afigyl, (23alkml %alkzwlahd(@z)ld%e a het er oat om

alternatively, NH-Y-R? together form NH;;
R% R*and R’ are independently an optionally substituted 5-12 membered
carbocyclic ring, heterocyclic ring, aryl or heteroaryl; or R*is H, Ci¢alkyl, Cy4 alkenyl, Cy¢

—er=iT)

alkynyl, or » wherein P is C or N and ring E together with P form an
optionally substituted 5-12 membered monocyclic or fused ring;

R® and R are independently H, C;¢ alkyl, C,¢4 alkenyl, C,¢ alkynyl or —(CRz)l—RS;

each R is H, or Cy ¢ alkyl, C¢alkenyl, or C,¢ alkynyl;

11is 0-6;

k, m, n and p are independently 1-6;

x is 0-4;

provided R*is piperidinyl when NH-Y-R’ together form NH»; and

further provided that R’ is piperidinyl when B is (CR2),—R’

[0032] In other embodiments, the invention provides a compound of Formula (2):



selected fromN, NR O or S wherein Ris Hor Cl1.6
al kyl, and the other Z1-Z7 atons are CH [0036] In

w0 b@sagwoe Fornula (1) and (2), wherein each opCT/082007/§85366
substituted noiety may be substituted with hal o, =0,
am no, guanidinyl, amdino, an optionally substituted
ClL.6 alkoxy; C1_6 alkyl, C2_6 alkenyl or C2_6
al kynyl, each of which may optionally be hal ogenat ed
or may optionally have a carbon that may be replaced
or substituted wth 0 or S; CO2R8, 9 WO
2008/ 085608 PCT/ US2007/ 085366 -0 (CR2)1-C(O -RS;
-(CR2)i - R8, -(CR2)1(§3({2@-R8, or -(CR2)i-SM2-R8; or a
conbi nation thereof| wherein each R8 is H Cl.6
al kyl, or an optionally substituted carbocyclic ring,
heterocyclic rings ar or heteroaryl. [0037] The
present invention als cludes all suitable isotopic
vari ati ons of tHER)&0 ~Q{F$ye_ipy§?}ion, or
phar maceutical | y atgept abl sa(%§rthere X An isotopic
variation of a.g und~of-'t he i nvention or a
pharnaceuticalﬁy aqceptable salt thereof is defined
as one in which at |east one atomis replaggp by an
atom having the sane atom ¢ nunber but an ‘atom c nmass
different fromthe atom c mass usually found in

nat umdiereilER agndlJae infleperdsndp e optivatlynwpstiveted orasnboted el
i nt o ghe~c d the i [ ) 3
AR S SN L B0 oo

pharnaceu%ﬁc ‘l'y~accep inclu
fMHe not |imted to isotopes of hydrogen, carbon,

nitrag . u H, 3H 13C 14C 15N 17Q 18Q

358,e%%@?%ggggg%%ggwgﬂgﬁgﬁﬁmfsotopic vari ations of the

conpowmndsd pfard indepemieatty i-@n and phar maceutical ly

a abl e salts thereqf, for. ex I ho i n whjch

2R SR iReb Sorb et ain HeabSs SRy AT by tleBlhaendy

e GO ihaicats exanplad sieihHorrhitla dnug2-anad dis adidtesdakat@ch as

i ssue distrihution studjes. articul ar xanpl e

%ﬁpg‘?’i‘éﬂ- R ethesgiegibive prbPdyRents ('j(}n?: gryly @1) F‘n‘bgg Elange “Co-

Priees atnicath Nkt MRV ERIAML] Ji hy alddbe selebted fr6 AEIESH consisting of

substitution with isotopes such as 2H may afford
Z

certain ttherafleuti c adva eat er
netabolré tabikty, su
hal f-1if€ or:--reduced

as_pncreased|in vivo: s
variations 6f £he conpd

A

Qge equirenme . Pé%ic
5 of theoﬂﬁyé;’/gn of <
pharmaceutically acceptable salts thereof can

generally be prepared by conventional procedures

usin Qy AR %rdr ﬂ{o?e Z]S, 22,%9] £ , Zi’i IZiS Qﬁd NSa ﬁéter_%&'t!ofnasgiegted from N,
reagents. [0038] The conpounds and conpositions of the

NRyv@nt $ oheremR lsdl os@faalkyl.ond fho@dieaZ-Aatoms sh&ihel

achs ty [ e I 1 6P ghanpel-s LV
00T I EmPEORTARCa IEKATRIRD) O, FLENDEIZ A LV AL W iheroatom
’ledted 6pOSi NR.dhsr Divherhie R ineert(ienlkyhehdidie othet Z'af eterat are CH.

I R N e INETO

HeMiSR029d wintahalo,pi0a amiolViuERdiny], aGARRg, aCARBnatly ybstitnted C;6

SRSt icon el TR 66 my or ER R R 1 oD BR B RuSenarca

Enolyepsemlll hate Sdarboud @l eat be repicéd/drtsybsdifutédOnittcNa0 es SCO,R?,
such as the epithelial sodiumchannel, and may be

useful in the treatnment of CAP-associ ated di seases.

Phar macol ogy and Utility [0039] Conmpounds of the

i nvention nodul ate the activity of channel activating

pr ot ease, 9




particularly trypsin-like serine proteases such as

prostasin, and as such, are useful for 10 WO
WQOB®8Nh8EBBHE08 PCT/ US2007/ 085366 treating di SeaBEBEUS007/085366

di sorders in which prostasin, for exanple, contributes

to the pathol ogy and/or synptonology of the disease.

[ 0040] Diseases nediated by inhibition of a channe

activating protease, particularly by a trypsin-like

serine protease such as prostasin, include diseases

t h 3@ ti f
acrgggrkﬁg} el %ﬁyﬁé{ %gﬁgg(gébﬁpé¥a @$§r§§he volaComblnatlon
tbéreat WhﬁylnganhfmgoeH Ci.gpilkyd, dr an aptioaylly ﬁ@sﬂtaibd) rarbdeyclic ring,
nce and the mai ntenance of |ung

coc r
%%5??ﬁhc%%%an4ﬁﬂ1gf?¥%n of a channel activating
Prio037asEheréseninvanmbealfd 1lﬂtldde’§&ﬂ Waiibat ik@pi©Rartakiens of the

nmucosa i de of the airwa |theIi m t her eb . .
PBRBH A6 TiiEisg o Bo AL AT b GURHIT HUP TRt An isowopic
AgatidAdfatcoRPodid oMufeUsveafich &thﬂluﬂﬂdc&ltfc@l%pé&éﬁt@lé/salt thereof is
tissues (including lung airways). Such diseases

*ﬁ%@hﬁémFékﬁh¥%ﬂdﬁVtﬂﬁ§%§%@§ﬂ§%ﬁﬁb&§n@?@ﬂ?@ngﬂﬁﬁﬁ§?§°mw
RINBEBBEY af hiohAd Yad YistkdréIR Slof the SBMRNh&s Qi%hﬂuh& Y nature
chroni c obstructive pul nonary disease , ast hma,
Fxagypies of 5ptppesithat tay b incefpogtas iptadha C@rra)ﬁandé I‘?f dgiimyention and
ﬁﬂaﬁﬁdeeﬁﬁgll)big:ﬁgﬂl@éa)ts Rk ok fﬁ@ﬂd@ﬁ[t%er}%ﬁmltg l%qé?b?&ﬁs of hydrogen,

medi at ed I'nhi |t|on of channel cglvgtl

q@rbsvmeagwnan@ oxyigae busHes dil.sHasEs Gt Mér @had, ré‘e B anst OFly

@ér&ﬁﬁ§&§%£ Oéﬁ{atlaﬁs of@l?esc%ﬁ{ g‘ﬁrﬁﬁ omhte hn\% raﬁﬁﬁl hgllmla{i:e%_tlcally

regul at across an eplt ium per PrAvo Vi ng

z&bﬂ@ﬁhﬁhkpﬁwsobﬂugymmﬂenhEeprwh@hamwsmgumﬁam&mBuQUmdﬂor
surf for 0s

9 1ncérepgraieélte(ll')lrﬁ 1196%1@ fade diu |a§&?§rr$l)&ia daxtlssue Jl%?nb%og gli}]l}ilegmfﬂ éaa)tlcular

f@é\iﬁpreeéHl aad “@nisotafes Emﬁe usredtfdstethéqr eneyf prmmlraﬂlob endidedttdbdity. In

uresi s and thereb
Bh SRt Pt Rar ot BOSRSCVILE: e RS h e

ddn@ﬂtagée&sﬁlhﬁgaﬁbm gibgatei @letabblsc dbildy SPE0Bancras sddivatoaif-life or

ther with, se as well as_exacerbation of .
‘Fﬁg%saﬁ’yrﬁ%‘f ﬁ“é&@??%?ﬁpif VagpiRag aﬁ@ﬁ PO@BOUSF%SQh%WM@tlon or

ﬁﬂaﬁﬁa%@lyucall}nadééﬁtiﬁl@éhht@ fheRbh@h defdial st piépagedtdy%mmlonﬁh e

invention is also applicable to the treatnent of

BPSARIS Pk WPIORAAE d\PEPIG XA ofBiaRlF £228%KY- udi ng, for
eX8038] ETheaSHpBundd %ﬁ?&n%o&tlo%f@{er iRddntio® QY B Ssefit RErQYdGlating
or phthinoid bronchitis. [0042] Asthna includes

3 hapneh aqtiyatingonotadse e Eyinenleseof chirmelasHvasing proteapes which may be
I(l@dullﬁ&gﬁsﬁ)g RSL unds%h goﬁﬁ&s{ﬂﬁﬁs ofimgﬁl(/@[{n%n "ﬁﬁi B8ut are not

severe asthma, bronchitic as exer cl se-1 nduce

lasitdata PI’OS@@C,LRMSQ% (BYIPRSS IHrfe.ca A PRSSH b, TMERS®d E), TMPRSS2,
LAkt a0kttt d LSRR S, s sypersin &
@ymdnmhéeMMWhldhep@n@hmésﬁsmbpHcMsnnhaG¢mnmahtmeaﬂu&yof
%&%as%s &)lat ds?‘%l%lagr@t%e ac):(twltE IOIE ion cﬁann\f;\]/ﬁ %lelc;ﬁ/ m%e? %)fl]tthtgl{]a? s%dlj]um channel,
a&ﬂtnaiylbleslheﬁ”dl ip dtei teatmeaadfaCyoR- yssodlatafhgh@a‘ase’fe di cal concern

and often identified as incipient or early-phase
asthmatics. [0043] The suitability of a channe
acti@hmmmg@pgnﬂﬁdéﬁﬂinhibitor such as a prostasin

B Ly 15 T e 05 BB Bl

REkuIBR 0QPYiD-BE3EGMine proteases such as prostasin, and as such, are useful for
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protease, may be tested by determning the inhibitory

effect of the channel activating protease inhibitor
W@eweMsieny) t 0 t he assays descri bed bel ow and fRCT/U82007085366

met hods known in the art. [0044] In accordance with

the foregoing, the present invention further provides

a nethod for preventing or treating any of the

di seases or disorders described above in a subject in

need of such treatnent, which nethod conprises

tﬁ%‘ﬂ" (Iihg'eages le&%eé al’ll \g/hl%fil ogtﬁgnia,afo% x&%i)%p?onhtb €S t(y th? Eithology
mrl/oasyphmorrmlogjud)ﬂthaﬂﬂsqase accept abl e salt thereof. For

Al RSB a5 b a0 2l R AR s, P Rbiany by

tpyadkint ke |sa{neCp@d$t€Hsé BL&B ab probtasm,nﬁcaﬁcﬁdils’éﬁﬂés hRecigtd @B the regulation

%g-ﬁlbt[)séq ltrpearzflgross ‘?Pﬂ#l % E&%{gﬁ%ﬁl ¥ %{]a?l@ hgﬁgfgf ?nuetolf %ﬁ}\lx/ay surface

IRﬁhﬂf Byt Gialor SONRRSlhtyUardn0d4R] thd MaigRALIcA LS lung health. The
onpounds of the invention will be adm nistered In

@H@WQB abit rheapglgetivatingaripiedss WHprme {yid aggnugtiop g the mucosal
Mlthead"ﬂvﬁ%ﬁ%ﬁl@{ﬂ|t&ré@%&n&ﬂ%%hch@cl&ﬁﬁlc@raﬁd ©ldnhiB¢ the
singly or in conmbination wth one or nore therapeutic
gGERation A OUETs M APHBIM 1R EEPIAHQTY HEPUupY clpkng 1Piiﬁ14lb’YarY§>)r uch

SRR 0 el 58y L S GrpbdeE T Wi

Gy bromabitisesteipm¢ ebstractive palmmabryaietepsed € ORE). ptrs‘tbmeas@lratory tract
|
ALY R TS 500 L RORRI 08 A0 Doy st
1ah1b1t10t1 Qé@auml agthvality poteasepalsOiNalsde dlb@&am than gaypimdtory
CP eglsreg ?hh ?'%I‘.e soé‘ 91 ilwathla&%)n% loﬁlff(ﬁfc'e%ulap (%ﬂ]nI atc):lrots an %{i‘t‘iejl?lg%ntlﬂ%%rhaps
1phﬂmrrgelm¢tmﬁ@hysﬁ@ingof ithe pmtectil'\l‘eeurfmmnmlds ax their atuifaeg, for example
BrEIERR i BB Rt s ity PRRHISE, CAP reguiaion
SF@ENACSIh tHeGidne tould bériyed Bepromai diirsdi enddheseyandice h Y iypotensive
%fore simultaneously with or after the other
&y apeutic agent. The conbination may be usef ul

PE0041G Ut@bhiY obdtrubthe fulifeHaiBNealf in@M&dsichrohicDictehisis 6F dyspnoea
obstructive or inflamatory airways di seases such as

BHEEEITRMEVigh PR BB el P exargpatiop o pirwaygdyper reactivity

R0 & AhS dﬁjg thé}%ya H?[Shtrﬂl&lla@@hblv 1'nBMecp(ﬁru§ HePipdr #8SinGdntion is
as a neans of red UClngﬁrGQU|re Osaglng or potentla

djogepkdaplece thedreatgigatof ranghitis Pf)@l&aﬁveg{yp@ aigeaesis including, for
Ahbrel Ple ngZr?MiE %a&ﬁﬁﬁaﬁlﬁg}uk Chitdfe %hﬂh cldudsnalRr oi ds,

In artlcu l'ucocort sterol ds such as

bU8eRd nAsfema b)_eblklarmmhas orea-adfieygico pstnatsl extringici (eliesgipeasthma,
I
SRURES eSS, Rl TERLO5OR ML 02 e s s,
@pyatiozl hmANDAORMSBIGIced/OIIORINE D2BE al INBGiZh. 1 8OBMS als\D

eglé({)nqga%?e% §g/‘ cgtéoenxrgf}‘% (ZB) as 63}/%@5 1ﬁc’f§n§ sylbd%(’)m Whlcé uiva%es subjects

WO tH:d AND 52068 /0D BE6AR REDIUSREATY GBFpHHs an03a3hG:68or dEnosable
S 45Ae1 0 QoLERESS, NO0S SHUES, VO O 1202, 10 1
1@4:111!1(1?1@@gs[fgbl@ﬁhﬁbrre@ﬂﬁpﬁd@é asligaAticst s/ such as t ho/se

i bed | 0261874, .\WD 00/ 00531, WD 02/ 10143
V\%a@‘{?ﬂ 89‘2’858“5“3\‘/@’ Gé? gmnnel aliNATBRPIRsawAnIihigsT sprdy2p @ preglpsin

1\4@8%&1%8 8€atm¥iP 004 (1384 thediM¥ed BHinhdAiZsh of Wohfithe 128 3Ring
an
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04/ 26248; LTD4 antagoni sts such as nont el ukast and
zafirlukast; PDE4 inhibitors such cilomlast

W@ 2RBPE6)s ) d axoSmi t hKli ne), ROFLUM LAST(r) (ByRUS2007/085366
@Qul den), V-11294A (Napp), BAY19-8004 (Bayer),

SCH- 351591 ( Scheri ng- Pl ough), AROFYLLINE(r) (Almrall
Prodesfarnma), PD189659 / PD168787 (Parke-Davis),

AWD- 12-281 (Asta Medica), CDC- 801 (Cel gene),

Seld DTM CC 10004 (Cel gene), VMb54/ UVb65 (Vernalis),

A48 nbTRrEl 5108, AU LD R

ﬁaﬁéd@ Yﬂﬂolto\/@(:@ﬁﬁlﬂgg:@'ﬂib as\Ex OB L1 AD6lowWADd F@lIohBTHiGethdd known in
3953, WO 03/104204, WD 03/104205, WO 03/ 39544, WO
91? 00814, WD 04/000839, WD 04/005258, WD 04/ 018450,
VP0G Oth84&stdanViDV K HR ¥8:4 8 ng, WO ekt A liBvehBon fdBher@Hé 8ds84Inethod
% WO 04/ 018449, WD .04/ 018450, WD 04/ 01845 é w o
NPT {esHBE OF RA AP Sea%"b%?%%@ﬁ%"”% QAVed] 8 §upect in
NAEY BAOK BERNemNEhiNDRhO O 301l hes ﬁiﬁrﬁmst@ﬁﬁg‘]@%hﬁ%mﬁ&ﬁ a

receptor antagoni sts such as those described in
therppepderly eHEtye GMOwRioE A COPROYNA QBF?}‘HW%& @HomHék a1 %Pliaﬁrni“iegtlcauy

RBEJdoRE W1t B BForIdi Bﬁtlﬁlz 8bdve ARG hadtdoatr&r dosidesyif Fi’/ﬁl‘#tdleﬁendmg
agents include beta-2 adrenoceptor agoni sts such
o themedor! adgwigitigrmihe partipsias pensiitionde bt treatesand the) qfﬁéf@t, desired.
@@é nﬁﬁﬁﬁﬁ’étrafl@rpQidqj'hghnacaftfaglaécﬁﬁ&kvtlon ”OIhHQ)t erol,
carnmoterol, or pharmaceuticall'y acceptable sal ts
t her eof ; and conpounds (in free or salt or solvate
for 'T)Adﬁ{mﬂs:t@dftf&d'aﬁd Pﬂ%n@&uﬂ%@ﬁfnb&@ﬁn@ V\D OO/ 75114 a
conmpound of formula: O CH3 N CH3

ﬁ&ﬁl nla§ewalpwnﬁ%d8(0i}hedvvem)rowylll'@@dmﬂmtﬁeqi rnetberér?eutwaﬂy
§ﬁkﬁve0£no%9 s B By b lsuaR R a%@é}ﬂ?a%mg&egfqncﬁ% h 4026 Githed angly
05025045, WO 9§ /18007, WO 99/'64035, US 2002/ 0055651
andy cANbiPaLDs WitAONE Of BSWEErAPADIQREBE422, WO 02/ 70490

7, , )

T e R
OgaZRE4 FgenAfoiOuse BP@Rbinagn @ah 3@A12 therapguti® g0 EL0BEBEBOR:, a

57 e O Sl P A 8 g By

lﬁdﬂohw&ﬁarﬁmdtiM@amﬁie&@%ﬂtumivqo hlafbﬂraic@mm\taad tlhg/rapeutic agent. The
c%ﬁréngﬁ)ac%k\)wét%ené &)%lhtgasse t1nhemtor al%d St I&xer%)fal\ﬂh 1C a[gﬁr& My b§ in Ehe Siae or
djffaﬁmhmdnniaaémgd cbi‘mﬁbﬂlﬁ.t&lu tTihe chtgﬁélltaﬁtl‘aitlﬁg) piofeabelidiibitor may be
ant ner C or antinuscarj ni c agents,
BB OO i PSIe AT B o e PG POBP B SfiTer it may be

ddinﬂﬁlﬁt@ﬂ@tl WéParabedy, bsfodd) 6 nfulifmedd P witkbl &%dr the odtidd therapeutic agent.

| ycopyrrol ate, but al so those described in EP 424021,
'%g combination may be useful particularly in the treatment of cystic fibrosis or obstructive

or inflammatory airways diseases such as those mentioned hereinbefore, for example as
potentiators of therapeutic activity of such drugs or as a means of reducing required
dosaging or potential side effects of such drugs.

[0047] Suitable anti-inflammatory therapeutic agents include steroids, in particular
glucocorticosteroids such as budesonide, beclamethasone dipropionate, fluticasone
propionate, ciclesonide or mometasone furoate, or steroids described in international patent
application WO 02/88167, WO 02/12266, WO 02/100879, WO 02/00679 (for example,
Examples 3, 11, 14, 17, 19, 26, 34, 37, 39, 51, 60, 67, 72,73, 90, 99 and 101), WO
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3714357, US 5171744, WD 01/04118, WD 02/00652, WD

02/ 51841, WD 02/53564, WO 03/00840, WO 03/33495, WD
wQ0388663 WO 03/87094, WD 04/018422 and WO 04POBR8HN7/085366

each of which is incorporated herein in its entirety.

[ 0050] Suitable dual anti-inflanmatory and

bronchodi | atory therapeutic agents include dua

bet a-2 adrenoceptor agonist / muscarinic antagonists

such as those disclosed in US 2004/0167167, WD

GRS Rs T WO AR, MR VB st o ygos2y anc

WdHoEIL @ miod-eteroidad gluasronaphiancepor egrasstd, nehfasi theseadessribed in DE

BT B 0B SRR ShRA Mo ovseas wo

@EBCI04VES WD 03/1aB3e nWnl 405229, 6l asit) 18629, WXD&&/U!NBS and WO

epi ti m zol asti ne and. t ef enadi ne, as
R 0 o s i 05 R BSSN ARba) BUBAGAH B g
Qrhi2é &411113&@ G1R6SWhhKihe), ROFTAN IO SALE d%}lkﬁh‘lﬁdidﬂl) Vo1 12084

entiret % %4 Suitable antibiotics inc

%81%%&9 A4 Bagen- oS H-P0 B Sehping- Rl%%h&r%@ﬁYUeW (Almirall
Prédds A Q90BD 15959 APD EosRiR ﬂ&a @emlﬁ%%%talmsdlw@m
dornase al fa (PULMOZYMET a h| urified

&Y I(Gelzens). SEIGIREBYILE R alRPOhS: n@:}e‘d |(¥e@alis), T-440
@HB@PWMW@JBW%E&PKB%%C Yin& h%?eV<ﬁ§c1<Q[%M\m WOF Pas8o4, WO

alfa 1s used to treat c fibrosis. [0054] O her

Q15749, VEQABIIAAI0. Y2 00 T LK aNRL95/ TP 99@1666636%@%/13953 WO
63?{649% WS o%ﬁi&o@”&v’o oéfﬁsh@ to@fodo 'Zewwédd%@%ﬁt S

are ose Wt ant agoni st's chem) i he recept or’s,

(/0952 T00F0 $4/0CERO 2 TR 1345 DR 84/0 CERY 5 CTBR 6460060 7,

ek Ay ko s TR T R

BetHH6 T YOIV OB 19045, H0D BEDAID; aBONBEH0D3aRcnd
ked t ch ) ) )
R s oo PSS 34k S ok Rsrihstin WO/ 4238 ety which

i® hﬁbﬁp@ﬁte& herein in its entirety.

Y AR IR A R L L

@Bﬁ 2RIt bS s8R EEHbID@cbrdpRotéiondd 16B0RHne, VENBRLHD BRSBi0l Wedcaterol,
00/ 66559, WO 04/ 018425 and WO 04/ 026873, each of which

fogmqtereb FHBIOEA dorpBR@IaReytiqalist ascengyplg saky frereqfs apgrgompounds (in free
#Q0B603RARTRE T HSAANY (1985R8& ibel OWT 0d/75 11 H & dohpaliEt

of a disease nmediated by inhibition of prostasin in
fapediidance with the invention, a channel activating
protease inbibitor of the invention, in free formor

in pharmacgutically acceptaghe salt form may be

adm ni st ewéd “hy any apprOorlatg route, for exanple

oral ly, elg. In tablet apsufe’or liquid form

par ent exé R n the formof an

I nj ect al 50l uti on gSpensi on, or intranasally,

for exanpte | formof an aerosol or other

at omi sabl e foggul ati on usi ng an

delivery device, e.g. a nasal S%@géggﬂéﬁhgﬂ&?%6§Q§%@b
a1 (in fitder salt by sadvatdfprin hed aniponpdsi EPi1d40%&6] W 05625045, WO

7Bl RoRaRaREY 5 ey bRESl IR AR R0 B3 Wioaissanz

Wos02rae0t Weah2/ 900w Ot03eaa4 3% ¥ed l08m2 vi0t W Ea03/42164, WO 03/72539,

WRITRSEY N 6510878 SR DIRE S5 TS 68295, W& daBh21, wo 04733412,
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Such conpositions may be dry powders, tablets,
capsules and |iquids, but also injection solutions,
WO pf08®8w®m8 sol uti ons or inhal ati on suspensi ons, P@U81907/085366
may be prepared using other fornulating ingredients
and techni ques known in the art. [0057] The dosage of
the channel activating protease inhibitor in free form
or in pharmaceutically acceptable salt form can
depend on various factors, such as the activity and
. ti . . ’
8 0 SR 2B o b5 WP ol BTV Bl v RE quo gprasers
Wd]’ﬁ4l/l4(@83 ad W(D 041? 30964 peghiagsacewxlly sichpatde it diereof, ageh of which
H%» subgect and/or its individua
%8ﬁ8¥??’ efupﬂb E81"™dai |y dose for administration,
f 0049% a$ilaBle BFckhodaaidtythShpeatit @gbntsQllsa 1Mﬂ1ﬁdﬁabﬁ@ﬁdﬁfﬁ}glc or
ani mal , artlcularhy a. human be| ng.abaoyt
%P&m““iagmé SRR R Y% é’r?tFOQH%f%BfB P ﬂ’ﬁ %lPlErfg(?m?mﬁ% “PBOPlum
mpm@mmﬁxcﬁém Blit) gly&ﬁfyﬁoﬁ&f biltGUb fa{dsy desf:ﬁ&mm EP 424021, US
dose

%ﬁ rOX|nateHy ngar pr oxi mat el ¥Y g?

$3YeVadhi Hitdt WP /04r1&> W@Q%JBP%? 9’50%(5 ‘HgWé) %%3@66rwo

d3r0038y.8velo3paids, $as 835 es, Wey 08xAR! Wwo d/ARLD 4nd ve8®4/05285,

ng. | 0058] Wien the composition conprises an aer0so

Fagh eV RIER s ANCOrROTatR heEhmingdisigntifeyy  exanpl e, a

h .
o0 SHAbE B KAl PG ABUIAUS Rl M Binciude

bl bt 2 adrenaseptoieagpristd mowearinge ankpgorists sunhah these disdiesadin US

idé@/oﬁ&m?%%/%d@%)wo%{z}%gi one or nore surfactants

such as oleic acid or sorbitan trioleate, and/or one

or[008] eSuablk iantghisgeme Qlewclttlcageﬂtamtkugecetﬂilhmn hydrechloride,

acgtn}%?nol‘g@ noglel%?s 5 %usfr?eéat? éagorr%{?%ha% anﬁaél 1 I 1\%/‘%[%181% It

Jipleheasenine blmd)ﬁek@fenadhﬁ\hymgctﬂomﬁr idu@hmnellaaamtzere ayplabtine,

0 m crons tionall et.her wi ent o
S e SR 4R sl LSS BB o B o po0e107200,
WICZE3/@hos0T AduMD0H/608d4 B caeaohidh it Rbrpbateddetem ipi®taDtty.

d f t t d t
P g S i e Sreieliag S ioGie orexghsle fobramycin

mgltlon conprises a nebulised fornmulation, it may
contain, for exanP the channel 15 WO 2008/085608
P9I 00Plo $E%e 5 hempeytiy aginnelNdR dosrse pEHIPHILMPZYME™), a

Iﬁgﬁl? lrifflassRbivesk re&fmb?ﬂh%pﬁﬂlﬂjﬁq}eoiﬁb@ndéfelab@[l (fhDNase), which
cont ai ni ng water, co-sol vent such as ethanol or

sslesipnelerieavegt DRSO Damseéllfétl%wﬁ forteqat cyat¢ Ebrosiay be a
S Yt AL Offer us[aﬁpé%]lbulle&oﬁ%f{ch%e cuemg%m@dgg ﬁmlbﬁttalg ith, anti-
i nvention provides conpoun Forntil'a (1) or é3 I'n
infisrainatblyethdrapantic agegts arathess vedrapggbnigs obthmpkiae utrelb) cee.

0 [ I I
OO SRRk JIR CRIATLREHIQNEy Gl g coro,
CROBRIADXER I H CRIEINCRAC GmRSSpmtgcm}mKEM sn@foridtesuch as
écﬂgr?nnﬁ} 01%1%1 anta:%grlﬁs S SE 3%11{% gblH%\?g&? : J}%ﬁb: :‘:I;“ak a%ﬁ%gguo%gsts such
&0?ﬂnﬂn6asmgﬁnﬁab@mwmwtﬂmaﬂ)SHh&hatqmmhquVBCe and an

RGP b IR TSP B SRR RLTEE Pl it fom ehorie

QAR DY), dﬁld QICR- ﬂenthgmmtdemlb[e(ﬂ)lﬁlla@s 6IT66631:<WK[330A665580W® he
1.0Nn e pre ow procedaur es
R 7D T8 50 BT a7 cadipa il ot fdn n it

&@sey.i bed, reactive functional groups, where desired
in the final product (e.g., hydroxy, am no, imno,
thio or carboxy groups), naylge protected using



protecting groups known in the art, to avoid their

unwanted participation in the reactions. Conventiona
WOe@BMO8IIg groups may be used in accordance WETIUS2007/085366

standard practice, for exanple, see T.W G eene and

P. G M Wits in "Protective Goups in Organic

Chem stry", John Wley and Sons, 1991. [0062]

Compounds of the invention nay al so be prepared as a

pharmaceutically acceptable acid addition salt by

r ﬁ%gr%nl% t@eht?eaFrPen? OP 23S fegr Q&l% d Ey GhibHRY Idostasm 1n accor((jlance

pharraceuti ca acce I norgani c or

wilth éae inaventioal g/chaanq:l laetr\mln:@ptbteaﬁldﬁyblan oépit ablleﬁatldmaﬁléree form or in

ddi t ] d of .th £
s R Pl YRR 09 pRac iRt iy P e oure, for
ﬁ@ﬂfmlﬂmlw\k £hn abphaspereu tiyaaldnn, pﬁemahaﬂa lter dxamplg amihe form of

or. or base. Alternatijvel al t f

%Wﬁﬁgﬁ?j SOl gFon R SUSPERF ?rdﬂtr‘??&ﬁl%ets b?’@H‘Q e‘B ﬂ?fstjPWg offan aerosol or
siadrtafonfdablermsilaloh ufigg BRAREbpRiate iBkanhdil @4IVEH c@tqeé .e.g. a nasal
[0063] The free acid or free base forns of th

PewpBtintishese kagvan indleetit Poby whglating. Pytieabdar s d‘ﬁ‘ihtaﬁ’ébmlzer
Cquo3s3 pmhﬂﬁlep%eatﬁ%g}r&téégg 1r§1ﬁJ1tBr Rhy BCAdhifid@ichiipn salt
from restectlveI or exanple, a conpound of the
phayraseitisal omParitieroioaethas dvithi ma%cwtf%lﬂmwab&dﬂuent or carrier.
ST El L RSOOSR RS ORR B 0L 0
sobitigny, ovusienogiutinnhyrdrlnkitige susaengionhevhighiaady, befprerarmdawing other

| salt formnmay be
%%%@%r e%gﬂéﬂt%ehdct%gl ?%@%2%8?@3‘5 %’ g@ acid by treating
Wi [00573 Bhei dosdge of amlcuannéleicgva,tlng yohtaashinbibiter iadieel formtag ir) .
e L T
duraaion Nf aociod eﬁthefactmnmgrmm thd setvérity ofithe nbidiionly be treated, the
tr atin.vvithareducm ul fur, .sul fur
B ot S Pet o e ot et ibtm et guber andror

i aldiviidud @oetitydh | A6picphdgp aeseusr ddniitiktka@ioh,de; example oral

tribrom de, or t a suitable inert ar
aélgil\lfléti:ﬂnot‘ © agwargb@%#ﬁdtaf‘?rﬁ‘% Pa’é’lcﬂlﬁﬂlﬁf‘ Eul&ﬁfh%‘%ﬁswel@%fb&ﬁ??@t 7S ke,
i9Bstinkeed tb ke )roﬁtap&okﬁla&@@ 7006 ﬁbpreflﬁﬁfew}]l MOhigy aloke/RSticularly

of the conpounds of the invention nay be prepared by
fHRIP ARRISXIRAGIN 18 ¢ ppssinagtely LB pgr Thas Q?Sle|mawﬁ>etaﬁ1@maﬁt€tred for
e(xﬁmg}e in a%’[ngféﬁo%@&r in 98/l ’\gﬁt 8865 Fatdk BLilple€ FronA t0:200 mg.
Bi oor gani c and dicinal Chem stry Letters,

vd005 4. When the gepposition cemBish an acrefopfospripete ity poDigig, for
&?% ﬁ, 2 RIERALGH-aB¥%né ﬁﬂfA eﬂa Qﬁbhda@ %haz(‘ﬁqql%@i”éﬁ%%%xmre
of T i nvention a car banyl ati ng agent
C(féhege and myy g@nydio xpfam«wre a9- bdn@@litmwmdlathe artgaghgas ethanol (up to

St BORRRYan P DR . Qi 0, Lo LORRRL FUA e
amalﬁbe onfyornmcam Qulking ogumtst wch hsdsceoxef Waoemiha aOIprSklOlnIcompnstelsl e dry
Rowde{ @e ] Fltéoa ! On?/gzsrcl:talnpftor g ) oﬁe Eghre ggannglua%gvaﬁlﬁlg Ipro(f‘ease thhibitor
h‘aemgmq;lartm&yhbmetér@lp nal 1(D mlc'fonstt@uHE/rtegetherh aclilbeng or carrier,

i ¢ Chem str dedtlon
S TR R oG o B S P i provet
dgamerproduot pmﬁmbaelce asviesth@htduy tdheip@read. n&@nésﬁmﬂﬁehrate When
gurl ng the ocess of t%e{(]é i nyenti.on, as solvate

%C%}HPOSWHIC %%sys a pﬁ})&}l at188 ﬁb@%wt%q for example the channel
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the present invention may be conveniently prepared by

recrystallization froman aqueous/organic sol vent
WOorooB08®98 usi ng organi ¢ sol vents such as di oxi PCT/US2007/085366

tetrahydrofuran or nethanol. [0068] Conpounds of the

i nvention may be prepared as their individua

stereoi sonmers by reacting a racem c mxture of the

compound with an optically active resolving agent to

form a pair of diastereoisoneric conpounds

a%ﬁ?a%rng lpfOrt]gdse 1nﬁlbﬂloraesf Cﬁ%g}%’eé \R% Ql?sgénedgg M a Vquclé C?ntalmng water, a

optic enan 6s0

cE)levteht(HlIEl’[ e autmylolh& pmylenegﬂym]tan@s btalgjlizee ozvla&:lemhy be a surfactant.

BT B BB Rt B Renl b SPIR pReof fmygia 0 o

@IMSM&MbkﬂBnﬂhﬁ§hﬁﬁﬁQﬂEBMﬁo&ﬁfMﬁmmaﬂka@h@ﬁﬂﬁﬁef&im@m&k

di stjnct hysi c operties (e.g. I ti ints,
Hﬁ'ﬁtﬂu’aﬁ‘g e-ﬁo&# }Seg JP%E) ﬁ?etlflﬂé%‘“o‘} HATRPYPE AR 1&?@%% ament
dRprisiAe coBgAiniYofIRPAYEHies iMiyhdlad fb@nadjmﬂhz&@@udaf prbé\Rs €
dissimlarities. The di astereoners separ at ed

Wpélﬁllng) ﬁﬂ??i@’l“ésp?ﬁ}he ‘8?’%99“ %Bléarlﬁ’cl? f?ﬁ?lr“é%%‘i’ctﬁtioa pith an inhalation
4R BNind UL hRRESHINRE Roflpfidi & @NGREndsion (R @hveRiidd ﬁl)fnhaile_thfé form.
optically pure enantioner is then recovered, along
wth the resolving agent, by any practical neans that
\éVOU| Préteises fbﬁfﬂaﬂqﬁgmoﬁiﬂ)ﬁ&lﬁﬂsbﬁtﬂeQﬂve{lﬁorﬂg{ e det aihl ed
ription of the techni icable to t
- AR T oBPOAS FLBF SORRHS 168 EGHFBUAS 19 inggocedures

SORBIMARGRAR FReMpldS2007/ 085366 from their racen1c

m xture may be found in Jean Jacques, Andre Col

sdA0dll Iy thwpcélﬁns desgribsft B HES glnctp@ébgfaqﬁgswléﬁg@ des1red in the final
FReaRt Wid Q&ox% Jah, \%m@)’tht%%g B0y erbl}R), mad 88 E)rote{cgeg%%llg

I n sumrar e conpounds of the’inventioh may
m@té@fmgémmg k@é’@rﬁplﬂﬂef redp 9vaid thﬁéll@@éﬁﬁélpe@wlpaw lpéhermfllcalons

( S
R A A R A A
dxampleasep AW ntsenst andeﬂ Gy M. daueipt RisitestisaGroupg i) Organic Chemistry”,
.BHﬁVP@?aLJ %nﬁgﬁtlng a salt formof a conpound of the
Inven o a non-salt form (c) optionally
cdale] t Corgpcaundmfobxa 1dvemadn oy aisobe prepalerp@w;dlamﬁacmh&ally

al(cg%/p?abﬁelt e&:p t10n salt I? re Gt é%hu ttlreﬁ_%asé/faran(l: gfe th: gobr#lpeour’}h \%Xth de;

[ﬂﬂﬂmemd:laﬂbf adcé}ﬂablemnetghmo or gﬂgamt Sc1c|1 ummemaﬂvzega plarce(@gally

0 esolving an in ual 1.soner a .

RS s h Do TR ™ e D o prepaghby tencting

thé Jre@Rlid ©Aa ot Yhe CONYQINE iWIGh adphB@INcel@ichVadcbeReblCianiRam 8 6r organic
of the invention intg a pharnmaceutjcally acceptable

5 ot g HF st/ O 18 cpEPOUBHY PRI SAtoB s PE PhRgaizd using

QOGN tHIsttahd Mdleliv€ oPfntedm&RaPOUNd of the invention to
its non-derivatized form [0070] Insofar as the

priBea3d t Theriresacidios freg base forps phthe £prapannsofiflg invention may be

ﬁ%a&éd%n@fﬂe%og&ﬁﬁdu%e&se I ionGRAEBOKRARIAROR shmm Iesgpectlvely
be prepared analogously to methods known in
]ggrtexmplggt compound of the invention in an acid addition salt form may be converted to

the corresponding free base by treating with a suitable base (e.g., ammonium hydroxide
solution, sodium hydroxide, and the like). A compound of the invention in a base addition
salt form may be converted to the corresponding free acid by treating with a suitable acid

(e.g., hydrochloric acid, etc.).
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di scl osed in the Exanples hereinafter. One of skill in
the art will appreciate that the above

W@ e@pss8wnsmt i ons are only representati ve of nerdiDUS200D085366
preparation of the conpounds of the present
i nvention, and that other well-known nethods may
simlarly be used. The present invention is further
exenplified, but not limted, by the follow ng
i nternedi ates (Reference conpounds) and Exanpl es that

|I r th ar at.ion of th
DB o B OB Bog ot TR 08 Buire Mom N-ovies

Gﬂebmp@mde ofttherpeemchn by Beatingvith BOGidBecagea (dg b sdlu€ skifur dioxide,
N R N RN
tHBANGRAVBr the MV suitdblb-ikdrtlor€anic dolvkntte b- Betoftitile pRiiandi, Bgueous

t hanol (e]IAi éS 39.7 mmol ) is dissolved in THE
‘g‘i’?"@e’rﬂr_}h ikelat tt‘ﬁg(l”zgn ne (5.6 nL., 40 nmmol) is added
angods) eprs@u bl of @Rl Behpbithdd ofthe BRE@{bn(n%hyTH pr@areé‘ﬂ)y

is added, and the reaction is stirred overnig

Hbrdidore HBpssof PrslinanyikiLinthe &t (epge fRRiupngr degitsss Sal&ﬁlar et

lh(3199{llguﬁ%of%%§ﬂc AH@MeicHiaPERINM L, 1 kel Wﬂ 4 %@@ erérk2fnple,
he solution is washed with 0.1 X100 nL

@ﬁ@pﬂm REP{UER 10 berPiepargd peEpagiingty qvgﬁemvatwd <tOéIrp@and Aribe
1ﬁ§)énv1§ﬁ] @Vltﬁ‘é@ﬁ%ﬂ:tc%ﬁ)ahﬂlaﬁﬁ'é: !rg%ng @.e9 |1Vl %Io%gﬂﬁyl@arﬂn@éﬁondate, para-
. 1-C 2.066 g, 11.46

- Trichloroi socyanuric “aci d
Inﬁmh)?n)ﬂ@arédld?é@lOttbeék@ol ution of the alcohol 1-B (2.39

e e T S A
loewalty those clmodindry oill TEMPOL. Afdeerled drecraidn bf ®phniquegapplicable to
SRR oL R RRRE gD B SRRFLALHE uRIR PN G
mﬁa&emg Srovgps Iile@rg\amb IChemtstrya 38 dsdmlqm,el ohs Wila ﬁi((BSons Inc., 1999.
A B P AR e B SRRy R o
duriag thelrdd¥R of the invention, as solvates (e.g., hydrates). Hydrates of compounds of
the present invention may be conveniently prepared by recrystallization from an
aqueous/organic solvent mixture, using organic solvents such as dioxin, tetrahydrofuran or
methanol.

[0068] Compounds of the invention may be prepared as their individual stereoisomers by
reacting a racemic mixture of the compound with an optically active resolving agent to form
a pair of diastereoisomeric compounds, separating the diastereomers and recovering the
optically pure enantiomers. While resolution of enantiomers may be carried out using
covalent diastereomeric derivatives of the compounds of the invention, dissociable
complexes are preferred (e.g., crystalline diastereomeric salts). Diastereomers have distinct
physical properties (e.g., melting points, boiling points, solubilities, reactivity, etc.) and may
be readily separated by taking advantage of these dissimilarities. The diastereomers may be
separated by chromatography, or by separation/resolution techniques based upon differences
in solubility. The optically pure enantiomer is then recovered, along with the resolving
agent, by any practical means that would not result in racemization. A more detailed

description of the techniques applicable to the resolution of stereoisomers of compounds
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(CDC13, 400 MHz) 8 9.72 (1H, s), 4.07-4.01 (2H, m,

2.70-2.57 (2H, m, 2.35-2.31 (2H, m, 2.05-1.94 (1H,
WOorQoss®ds 1. 46 (2H, m, 1.39 (9H, s), 1.30-1.02CT/BE007/085366

M. 1-D. To a solution of Cbz-a-phosphonogl yci ne

trimethyl ester (2.8 g, 8.45 mvl) in THE at -78 Cis

added 1,1, 3, 3-tetranet hyl -guanidine (1.022 nl, 8.14

nmol ). After 10 mnutes, the al dehyde 1-C (1.76 g,

7.76 mml) IS added The solution is then placed in an

fltrorg thelr g.CleC mlxt Cf‘(a Plgl 3% g)ug(ii‘ 1nrJ r@%n dfj afxg) An%lr%l_g\l% Sta%ug\ﬁﬁ.%ilen,

m@ﬁldﬂ&ﬁﬁﬁ&eﬁﬁﬂ'e/s LE2REHIHIB B3 6Hhn fw.ﬂe@ Andtﬂrons Time, 1:9@1 ut i on

wi t h Et OAc
(@g@uﬁ‘ Sgﬂalaiyoﬂlc‘?@ﬂ‘?ﬁ’%‘%“ga &ﬁ {}%{81&‘8“ mﬁXé’e éeé’ﬁf&ﬂ 85 Xsemphﬁed n
thel Exalfm;ﬂ@k ma Ed/rﬂnulaal)gmﬂ (1)|Iﬂ§ffbeﬁ'iﬂafd6 m? ?gch@h\thm tnRolves:
Et hyl acetate/Hexane O to o, affor
whi t é¥sgrtoge! ?yl\%nﬁ?rEngs%%"nﬁ’o ﬂié) fi‘j invangon \ip2 ?’Eﬁﬁ@i%"““%‘d
MeYab® salf; 35-7.33 (5H, n), 6.63 (1H t, J = 8 Hz),
6.30 (1H, bsgp,512 (2H, s)410404(2H n, 3.73
(3H, (@) opt@n@l cz)ng‘zrtue&q_paltrffrm Qf @_%)Ir(pgppd Qf thqjlmcen@og tq_&l}on salt
thr3- 1.46 (3H, m, 1.43 (9H s), 1.14-1.06 (2H m.
1-E: A Parr vessel is charged with 1-D (1 g, 2.31
mol Xc)a?mwndmommnmn)un@wg@ﬁd fasmtof 6 genpouR of Bglinrenigm into a
ﬂﬁﬁé&@&tﬁgﬁ}egccgﬁaﬁe R¥&igs of vacuum and nitrogen
bl'ing, and the catalyst (R R)-Ethyl-DuPHOS- Rh( COD)
t r i f (@ eptiogalioepader(igamiy;oxgle darnmefel pPmpRung afithetinyeation & its
LHJo%ﬁ?zgdi’U?ﬁiler 60 psi of hydrogen gas at room
tenperaturé for 24 h. The conversion to 1-E is
c 0 np (et eptahilérre@Aving g inhivie@@isanes of a tdnepomodl viethe inivention from a
%dlsomerglacuo and the crude product is purified
i'ca g€l chronmatography (hexanes/EtOAc). 1-F:
I nt er(fre@btlahamy]coiiveirmgcﬁ meiemeailzbmcdmﬁdnd dinke swéntion dito b S
e rbon (5% wt, Degussa)
i s FPRe S nder S0 pei " of
hydr egesptiogally @hvérondm pretfe daiivitiee afntcotpaligdioffthy inddhiion to its
The m xtu is flushed with nitrogen and filtered
Q%rdﬁﬂwlzé‘foﬁr‘i‘le(r) The cake is washed with MeOH, and
t 0T NRAkFRChs AegRbdetiorS&H thd dt@find a@ARNS BMHof Blr@&1H#RARcribed, the
vacuum Hexanes is added and then evaporated to
RAPGI FE kP OF BFh PHPIRBRIFEINR 8BS 1§ nagthagls fnoprEnglee gpor as
QRidiosedMhi (ROELSpIR@RretBAL:, iGheld @klﬂ Ethe 8 SR WorRUK that the above
further purification. MSmz 201.4 (M+ 1 - Boc), 1H
tpmpfopm]}gare 20y Wntg:weépf og:twds for p{egp.{atlm of the @glp@g]pqis of the

%&%nﬁn&e@itﬁn ec‘lflrd ﬁl!t%thépwellam@t%n %wﬁg)dg %%sﬁﬁ arl}bc] Qse& @ﬂe present
igyention @4urthet §xe([131|l-1f1eq};)but 110t @gutgd 9)7 tl(ezfplllowr@lg 1rg;er@ed@e§1 dﬁeference

T
c]orrl: élpdifs%%c )%171? : %Pﬂ%%%ge tﬂé El%gzlr%go% df r\Te)c'éBRan%s H}-ghe invention.
mst hanesulfonyl chl ori de (O 170 M, 2.19 mol) are

added to the solution and stirred for 2 hours. The
reaction is diluted wwth EtOAc (50 nL), and solution

is washed with 1M NaHSO4 (2 x 25 L), brine (25 nl),

and dried (MgSX). The solvent is renoved in vacuo

and the crude residue is purified by flash

chromat ography using a gradient of hexanes and Et OAc

to afford 1-G Ms mz 279.4 (M+ 1 - Boc), 1H NWMR

(CDC13, 400 MHz) S. 5.60-5.42 (1H, n) 3.99-3.96 (3H,

m, 3.68 (3H, s), 2.86 (3H, m, 2.60-2.54 (2H, m,
1.79-1.77 (1H, m, 1.60-1.45 (2H m, 1.35 (9H, s),
1.35-1.26 (3H m, 1.16-0. 951§2H'



m. 1-H Conpound 1-G (0.70 g, 1.84 mmol) is dissolved

in dioxane (7 nL), and LiOHH20 (232 ny, 5.55 mmol)
wal@sosises] in water (4 nL) is added. The reactPCHUS2007/085366

m xture 20 WO 2008/ 085608 PCT/ US2007/ 085366 is

stirred for 1 h. The solvent is evaporated; and the

residue is diluted with EtQAc (25 nL) and washed with

IN NaHSO4 (25 L) and brine (25 nL), and dried

(MgS™). The solvent is renoved in vacuo and the

crud I due IS rified by silica gel chromatography

(Hexq{e{ce% il ient) to afford Reference Conpound

1 as a white solid. MSmz 265.4 (M+ 1 - Bog}, 1H

NVR (CDC13, 400 MHz) S. 8.97 (1H, broad s), 5N44 (1H,

d, =i8.8 Hz), 4.18°3.90 (3H, i’f), 2,94 (3H_s),

2.77-2.35 (24_@m, (. 8-1.87 (AH) m, 1.78-1.%8 (3H),

1.42- 737 (12H, m .16-0. 94 H ). Referefce

conpound 2 Boo NH N O 0 H 71] I nterfe
Is sapowrtified with Li @HHZO fol l o ng the sane ,,
procedtfe used to obBain the corfpound 1-H M5 mi z
421.5 (M + 1), 1H NWR (CDC13, 400 MHz) S. 9.75 i%H

H
6

pel-E

broad s), 7.26-7.41 (5H, m), 5.39 (1H s), 5.10 {23H,
S), 4.41-4.34 (1H, n), 4.46- 4.03 (2H n), 2.68-2.61
(2H m, 1.94 -1.82 (14, m), 1.78-1.53 (3H ), d& 44
(9H, s).”

-

°1.44- 1.19 ( n, 1.09-1.03 (2H m.. R1 WO
2008/ 85608 PET/ US2007/ 085366; Ref érgnce conpound’ 3
, Boc oc Bee—Boc N Ja gB®Ctr c OVE—TH Br[CN O
Cbz-No 3:A 3-B 3-C 3fDH 3-E e oc Boc Boc B NN

\g : A bz A~
NN v N COsMe
Ng f & N"co.f Jg N H ?

COgMe HoN">NCOMe

1-H 1-G 1-F 1-E

1-B: 4-piperidine ethanol (1-A) (5 g, 39.7 mmol) is dissolved in THF (120 mL).
Triethylamine (5.6 mL, 40 mmol) is added and the solution is cooled to 0 °C. Boc,O (9.59
g, 44 mmol) is added, and the reaction is stirred overnight at room temperature. Solvent is
removed in vacuo, and the crude residue is dissolved in ethyl acetate (120 mL). The solution
is washed with 0.1 N HCI (3x100 mL) and brine (1x100 mL), dried with MgSQy, filtered
and solvent evaporated in vacuo to give 1-B as a clear oil.

1-C: Trichloroisocyanuric acid (2.66 g, 11.46 mmol) is added to a solution of the
alcohol 1-B (2.39 g, 10.42 mmol) in DCM, and the solution is stirred and maintained at O °C,
followed by addition of a catalytic amount of TEMPO. After the addition, the mixture is
warmed to room temperature and stirred for an hour and then filtered on Celite®. The
organic phase is washed with saturated aqueous Na,COs, followed by 1N HCI and brine.
The organic layer is dried (MgSQ,) and the solvent is evaporated to give 1-C. "H NMR
(CDCl3, 400 MHz) 6 9.72 (1H, s), 4.07-4.01 (2H, m), 2.70-2.57 (2H, m), 2.35-2.31 (2H, m),
2.05-1.94 (1H, m), 1.64-1.46 (2H, m), 1.39 (9H, s), 1.30-1.02 (2H, m).

1-D: To a solution of Cbz-a-phosphonoglycine trimethyl ester (2.8 g, 8.45 mmol) in
THF at -78 °C is added 1,1,3,3-tetramethyl-guanidine (1.022 ml, 8.14 mmol). After 10
minutes, the aldehyde 1-C (1.76 g, 7.76 mmol) is added. The solution is then placed in an ice

bath at 0 °C for 1 hour, and then allowed to warm to room temperature and stirred for one
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O OH<- 0 Ov O CS, N~ HOC,SH H2N\0O H3C HO 3-H
3-G 3-F 3-B: The conpound 3-A (2 g, 9.28 mol) is

W@ oivBloseo8 with CBr4 (4.46 g, 13.47 mmol) and PCT/US2007/085366
tri phenyl phosphine (3.28 g, 12.54 mmol) in THE (0.2
M, and the solution is stirred overnight. The
reaction mxture is then filtered and the sol vent
evaporated. A large portion of the triphenyl phosphine
oxide is preC| pitated by slow addition of the crude

morathgur The luq oln ?srcgﬁl{e\lélgl 1%@0% gsﬂgc{ w1tho‘f1ﬁ/lel{1da%§d L crlrff‘ed (R/&S Oy4)

concent resrdue”
anklrcommhtmq;ecazp lwycz(oETl@%m&l&)qapmﬁlegrbadﬂengél ftach afrtbmattdgraphy with

400 I\/Hz 4. 05- 1
I%tgﬂ%c#ite/%x%o% Wﬁﬁ%ﬁﬁ Dyasywbjtesai ilglMS %?33328\% 1), 'H
RMBACDCAT, 408 MHA)®. 7.25-683 (41,99), 6.581(1H, T =18 81k, £.36411 D, 5.12
, 1.67-1.56 (1H, m, 1.42 (9H, s), 1.32-1.20 %%H
éﬂa $)gd £9-4 84 Bty & 73§35 2672002 @Hemprrrol ) CHne! & H2gh63-
M (34, %)W())Hlﬂ ﬁmil)r@[s@m mPVF (20 nL) is stirred
under refl ux overni %%gedsT e residue is dissolved in

Et ow%@ Rernvesseligs Wigt BBl 2e? 1 wintah) anf MetHEGH0 mL) under
I(lﬁe o soﬁlﬂgn Rish lggctécg%%g:y%g of \@%Iﬁjﬁﬂélergt %éﬁ q)ublﬁ{gg%d the

vent 1s evaporated and the cru eri al
qatadyist (Reld)- EWbEuHﬁ@S@@(@@Eymﬂ@@m@e@-@O&n&Q Ogroasdidle Aithy mixture

A P8 P (PO

i2 c@ﬁplat_e ﬁﬁer(ﬂl-ﬂ, with) >9%ke 2.8 the 38v§R I, rempyedlin 84eud, apd tifeXidde
1.42-1. 11 . 3-D. To a

gl S e srady BTt (oo nl) s

added-B3 B@drmedlstelll-ﬂ is@lizsdiddd in M. Bherdo)utiah is-F8ked \iﬁlﬁh sitrogen,

s P ot T ol T TBATKHS THAC Spiar ] Pt hydrogen

@oal Iedmtt@m@:gétﬁﬁ dnd!\ﬁiaﬁdfn foP24h. mMfe maagde is fﬁl%elﬂlaﬁ}ﬂdrgﬂﬂogen and

an .5 n) are successive a
f&feff‘é’rth@&%*i trlgn o“f"he C%)&swas*{ﬁﬁ & “ﬁil\ﬁ‘i‘:%l@nfi &1%06@%“8{‘1 gfegnic
dldtibh @toattrhted tuRfef theudii € HOX RO Atd<AMn@ theh @{/éé)@ﬂﬁe‘éi to azeotrope
c}é' el ds the 22 WD 2008/ 085608 PCT/ US2007/ 0853

DIFFSETRE Bethned oaiioEb | -iap 8% 8il.ovhich iTHieB uesdrip Bimgtisip without

fdRed hﬁf1$a%nf19ﬂs' ('5‘194 SR OHtNMkL{EH&?f 400 MHz) 3. 4.06-3.97
purlfpl cation. 13 4 3 78-3

CHHM).H63 (3HB~ 333(613( llll-Hi npj 2. 63- 2. 581212 nY)ll (7QH 61 kL, m), 1.61-1.43
715 2 7 6 (2H,
G ARG ey 3413 (Rl PhgoriiyPR (T
c orrpdbﬁd Grglepr a6 £d .99 omm B isBlisssivad)infB hddsnlanaldagbbrsollidine
o} descri bed for..th f Ref ren
e unss piED dt ARl PaBE SRR 370 BE 2000 R0 AT to he
Josuitiog afmkdtined Soratmug aus rda@udnl’i@&ﬂhtedj\eﬁl@El(bﬁ&{XSf) ﬁiL)Id‘mG solution is
r rtio eern Compound 1-F. 3-G _Thi .
BobuR M lade SR g niiirbestih gonyent s
ERoldian eacud aﬁ@ thle bﬁﬂe fre@[du& h@uﬂﬂ@cp@y msh Qﬁroﬁfatogfh})ﬁj? @mgea gradient
Conpound i s caonpound i

-G
ﬁ@p;@e%ﬂ%@ée &hﬁf%@ 61% Mg R &t (M + 1 lgoc) HNMR (CDC13 400

MHz) 9. 5.60-5.42 (1H, m), 3.99-3.96 (3H, m), 3.68 (3H, s), 2.86 (3H, m), 2.60-2.54 (2H,
m), 1.79-1.77 (1H, m), 1.60-1.45 (2H, m), 1.35 (9H, s), 1.35-1.26 (3H, m), 1.16-0.95 (2H,
m).

1-H: Compound 1-G (0.70 g, 1.84 mmol) is dissolved in dioxane (7 mL), and
LiOH-H,O0 (232 mg, 5.55 mmol) dissolved in water (4 mL) is added. The reaction mixture
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descri bed for the preparati on of Reference Conpound

1-H Reference conmpound 4 D H Et OO0 -~ M ~ -:
WORSMBBO8 H2ZN 'H O H 0 4-A 4-B 4-C 4-B: PCT/US2007/085366

D- Honmophenyl al ani ne ethyl ester hydrochl oride (5.00 g,

20.5 mmol) and D EA (8.7 nL, 51.25 mmol) are

di ssolved in THE (100 nL) and stirred at room

tenperature. Mesyl chloride (1.67 nL, 21.52 mmol) is

added dropwi se, and the reaction stirred for 6h at

gt?rr tfgrnp h. ﬁl?eeso-ll;lé'r%t 1S évaﬁ"l%%ﬁr at %fg 1@%&%&% B?utgc[ glg E\t/a)z%ch(QS mL)

ué 1s dissolv
amﬂtmshe(d]sﬁﬂl ]rN_NaHS(M BCImI() 2nck bﬂJﬁHXQﬁt@L),aumd dbed fMgi{O@OThe solvent

Sipyed i -Sio S AndnRib s it Y2t SR Ry,
(@hﬁﬁﬁ%@«@gﬁ&ieﬁt)—l@mﬁﬁmﬁﬁmmmoﬁﬁ& Dich Whie: @LMWIS m/z 265.4
s di ssol ved i n di oxane

%0 1r?L%°C2an‘é 1\@{“3 r(?BGB f‘oor%ﬂzr? é@%é‘flalfrﬂ%des) 1 HHzS F= 8.8 Ha),
4 is. @@% M, nd%.938R, s b 330! 34qay] ﬂa) W@%ﬁ%?(@ﬁ )1 7851, 981@@19 1.42-

reaction stirred until the ethyl ester
H?%ﬁéﬁe@?édﬁéﬁy“?ﬁcménd LCMS). The solvent is rennved
in vacuo and the crude material is partitioned with
Et COARebhcBbdmpdiddbN HCl (50 nl). The aqueous | ayer
is extracted wth EtOAc (2 x 50 nlL), and the conbi ned
organi ¢ phases are washed with 1M NaHSO4 (2 x 50 ni)
and brine (50 nL), and dri édwith MySO4. 23 WO
2008/ 085608 PCT/ US2007/ 085366 y The solvent is
evaporated and the crude matérial is purified by flash
chromat ography ( Et OAc: Hexanes-groadi ent) to afford
Ref erence Conpound 4 as a mh%L wder . Reference

conpound 5 QH Boc-N O z?g—bOOVZ]

Boc- D- honophenyl al ani ne 0 g, 3.58 mol) is
di ssolved in THE (10 nL) >Yand water (18 L, 0.72 nmol)
is added to a suspension of NaH (60% di spersion in

M (06713 InRihediatd 9-Fis @Iﬁ%h])ﬁeﬂ Qﬁ/lﬁliﬁ@ﬁh{é@rf@flé&hﬁg tlﬁajsgrn@bl)ocedure

dropw se over a period of 20 | e mai nt ai ni ng
usm! erabegin the spapand ddi. oMSZ@’z 621 TEM ﬂﬁ)x]tHJNMH E M, |49@e MHZ) 5.

I n
S o BB T, 230 (P T e e P R g
208 @Hnm.682.6h (2, m)nl.%@ 1&82t(daHpmi at78r1eS30BH2M), G 44TBH, s), 1.44-
ggaﬁgyon I@%fﬁ Q{ for 2h before being quenched wth
é OX|de (6 m.) over a period of 10 mn.
while maintaining an internal tenperature of 20 C

Stirring is continued for an additional 1 h (to ensure
conpl ete
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destruction of dinmethyl sulfate). The m xture is

diluted with EtQAc (20 nL) and water (20 nL). The
W@Lr@answos ayer i s separated, washed w th wat erPCI0S290)/085366

dried (MgSO4), and evaporated in vacuo to give

Ref erence Conpound 5 as a white solid. Reference

Ref erence conpound 6 0 0 H CEt a C&t b jo. ~ OFE O

10, \\ SNO ~--~ -~ ~-- ~ HZzN 0 H2N 0 OCS-NH O H3C H

3 6-A 6-B 6-C 6-D 6-B: D Honophenyl al ani ne et hyl

ester Rydrochl rlg (6-A) (25.0 g, 102.5 nmol) is

dis ueous EtOH (500 nL). A catalytic

am)unt of 5% Rh/C i s added, and the reacti on pl aced

undey @ at nosphére of H2 ;1]@{90 psi ) ~8Ti rred,
heat(ed) t e—50 Aftet—>18 the_c.eatlon i$5c00 dto
room errperatur the H2 ga supply I rermved

Z‘N

t he ve¥sel brou@ht to at nospheric pre sure

catalyst is filweered throughCtCelite(rin® and the H O
sol vent 24 WO 2008/ 085608 PCT/ US2007/ 085366 rerrmfe

in vacuo, to afford D Honocycl ohexyl al ani ne et hyl e
ester hydrochloride as a white powder. 6-C Th|sBOC
conpound is prepared {£@Hf6-B usi het hods an ous
to those described flor)the prepa on of RefZ%
Compound 4-B. 6-D: Thi § conmpound is repared fro

usi ng met hods anal ogous o&hﬂsr @escrpme or t OMe

preparation of Refer é’ﬁeﬁ/\ﬁbnpounq “Ref er encé®N
compound 7 CEt Et OH° ~aOBO(~\ H2N07N0
OOHOH6B7A\/7gB7A 3-G 3-F

D- Honocycl ohexyl al ani ne et hyl ester hydrochl oride

v oorl TR T RaTR A BR0) b s gt il (6 137
B andmip)lera/i‘[;éloalh\d&d3 28 gal 2 dumdol) boTHB (2 M)] agkhe solutlon is
SRS EHE SR Tl st R Boho TB EA r
[702&(91 dhiied fyiphedypackpHine axide tshpeecipg@aet b Bloiwsadaitiofi betle crude mixture
to a?e{rgelz goqume of ether. After filtration and concentration, the residue is purified by
chromatography (EtOAc:Hexanes gradient) to afford compound 3-B. "H-NMR (CDCl3, 400
MHz) 8. 4.05-3.99 (1H, m), 3.83-3.78 (1H, m), 3.27-3.24 (2H, m), 2.84-2.77 (1H, m), 2.66-
2.59 (1H, m), 1.91-1.74 (2ZH, m), 1.67-1.56 (1H, m), 1.42 (9H, s), 1.32-1.20 (2ZH, m).

3-C: A mixture of 3-B (1 g, 3.6 mmol) and KCN (281 mg, 4.3 mmol) in anhydrous
DMF (20 mL) is stirred under reflux overnight. The residue is dissolved in EtOAc (50 ml),
washed successively with 1N NaHSOy4 (2x50 mL) and brine (2x50 mL), and dried over
MgSQ,. The solvent is evaporated and the crude material purified by chromatography
(EtOAc:Hexanes gradient) to afford compound 3-C as an oil. "H-NMR (CDCl3, 400 MHz) §.
3.83-3.78 (1H, m), 3.78-3.69 (1H, m), 2.87-2.73 (2H, m), 2.28-2.15 (2H, m), 1.84-1.72 (2H,
m), 1.61-1.52 (1H, m), 1.42-1.15 (11H, m).

3-D: To a solution of 3-C (750 mg, 3.34 mmol) in THF (20 mL) is added DIBAL
(solution 1M in THF, 5 ml) at -78°C. This mixture is allowed to reach room temperature, and
stirred at room temperature for 1h. The mixture is cooled to 0°C and water (0.2 mL), and
15% NaOH agq. (0.2 mL) and water (0.5 mL) are successively added. After addition of

MgSQ,, the mixture is vigorously stirred and filtered. The evaporation of solvents yields the
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roomtenperature. The clear solution is diluted with

Et OAc (200 nL) and washed with IN HA (3 x 100 nl)
w@e@sosione (1 x 100 nL) and dried with MSO4. BOI/URWD7/085366

is evaporated in vacuo to afford the desired product

as a white solid which is used wthout further

purification. 7-B: This conpound is prepared from7-A

usi ng nmet hods anal ogous to those described for the

preparation of Reference Conpound 4-C. 25 WD

ORGSR O P AR PR O

fBther@arificaBos. ' H PMRNODAY;, 483 WHS) & 387833.67 DB nB; 3.F1-R64 Y1H, m),

LRG3 il e Pl dratticdiyy a8 R Ch bl abel s on

©Rel3ed 130100 Gn). N- Boc-t r ans- 4- hydr oxy- L- prol i ne
(Boc , 43.3 mmol) is dissolved in

A)
ﬁo%foewnémepar%ﬁm A usingapethesls 2piQgays & these
cﬁatsérfb%@ ﬂ)rftﬁérpr@ﬂﬁrﬁ@ﬁi bf R&@f’éhce]@oﬂiﬂoﬂn@ﬁ P C  Next,
4-chl orobenzyl chlorid (3 , 0.204 nol) is added,
and t3q& iﬂeaé@mm\mmsmr@naeﬂ fsons Erysing mgthags @aiqgousie those
(?egg'lb%H %% c][;]ré% ra@ﬂoﬁ' of f\r&@feﬁ@efécﬁﬁupouhg? P‘ ce bath is
renoved e reaction mxture 1s allowed to warmto
r oomﬁnﬂbrsapmpendnﬁpmparw@@rnﬁcﬂusmglmeﬂwe an@egsup torfhose

[ and the

Jrgéga%:bg{l ﬁoﬁ tI\‘?/ e[R gﬁl;a%g O?F%%@S&%?@ggd addi tional aliquot
of watdr T(lB@Odeu)nd 197} pIepaacmﬂncvm 8es uanguecﬂb_edsl aaylegous o those
cﬁescnebg:d'; %or?%e erepara%on of Ré 1fence d&om}%%l}l%?g}{j FSE%ZaI geSH ;hg
and t hen extracted WI t h ether (3 x 300 nL). The

conbiged. et her pacts are washed with water (2 x 400
L) a‘n‘dél%‘r‘lgn‘e_@r400 m.) and then dried over MySO4,

filtered and concentrat ed vacuo. Th esidue is
purified by omat ogr ap on silica@éwith

Et OAc/ Hexanes radient 0 to 100% to yield_ the
conpound 8-B as Fear oilg * Etrﬂz 25691,4& + 1 -
Boc); 1H NWR ( O 6400 ;Mrlz)o ST39:F31%(4H, m,

4.52-4.40 (2H M, 4. 16- 4 Clg).ﬁ“(zH m, 3548-3.41 (2H
m, 2.40- 2.30 (1H m, 1.94 (1H, M, 1.39-1.34
(9H, . 8- C A sol ution of TFA i n dichl oroneth

(50/ PSH%%@snxlealsnee%ﬂ&St%lefdfﬁCklouﬂ%<5 402, 29 ?Ffr%) and
BIHA 8. 75A1P3 18158 M1y R%RissOfved RETHFOG 00 T § ah L& el Ahoom

m xture is then concentrated in vacuo, and the crude
teapgratyee. Mespkadpridg (1-empeXhSsmmal) i addeddropyise. g the reaction

ﬁ%ﬂ %dr%?ta{ 2Bm té@p n'h{e THPR- e%aﬂoMted !tﬂd thg: Huh@/gés&l%ll%solved in
400 MHz) S. 8.32 (1H, broad 's) . 4H, m,

BOAL-(100 mL), washed w1th water (100 mL), 1N HCl (2 x 100 mL) and brine (100 mL),
and dried (MgSQy4). The solvent is removed in vacuo and the crude material is purified with
flash chromatography (Hexanes:EtOAc) to afford the ethyl ester.

4-C: Ethyl ester 4-B is dissolved in dioxane (50 mL) and stirred at room
temperature. LiOH-H,0 (1.00 mg, 24 mmol) dissolved in water (20 mL) is added and the
reaction stirred until the ethyl ester has disappeared (by TLC and LCMS). The solvent is
removed in vacuo and the crude material is partitioned with EtOAc (50 mL) and 1N HCI (50
mL). The aqueous layer is extracted with EtOAc (2 x 50 mL), and the combined organic

phases are washed with 1M NaHSO, (2 x 50 mL) and brine (50 mL), and dried with MgSQOy.
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4.12 (4H, m, 4.10-3.75 (2H, m, 3.70-3.53 (1H, m,

3.51-3.30 (1H, m, 2.38-2.24 (1H, m, 2.06-1.88 (1H,
wWorpe08@s3008 | nt er medi ate 8-C i s dissolved i n 200Pei/UsF00H085366

solution of 1,4-dioxane/H20 (1:1). NaHCO3 (17.9 g,

0.213 nol) is added, followed by Fnoc-C (12 g, 46.3

mol ). The mxture is stirred overnight. The sol ution

is then acidified with INHCO, and the precipitate is

26 WD 2008/ 085608 PCT/ US2007/ 085366 filtered and

S It 1H- NVR
Bl G o4 OB RD Epdllishdy TRY! Gudbhiiiny
(E2bAc:Hpxands §8didntb® affdtd Refyrencé. Chpouil4 ¢BHyhind powder.
4.54-4.26 (4H, nm), 4.24 (1H, t, J = 7.2 Hz),
4,.23-4.10 (1H, m, 3.69-3.61 (2H, n), 2.50-2.38 (1H,

m, Refegencp cdippqubyS ). Ref erence conpound 9 0 O HzN

OHa ZNONO 'HC 00 9-A9-BI CHOHO NO™O

OOOONN Boc Boc 9 9- 0073] The reagents and

conditions for the above r tion schene are: (a)

SOC12 (3.0 equiv.), MeOH O 00% (b) Mesyl

chloride (1.2 equiv.), Et3N(3 equiv.), cat. DVAP,

THF, 23 C, 79% (c) Hoveydd®GlybBs metat hesis catal yst

(8 rml% N- Boc- 4- net hyl enepi per|d| ne (3.0 equiv.),

DCM 40 C, 51% (d) LiOH, dioxanes, H2O, 23 C, 100%
9-16072P- Bdd- B 1B EhdAS1alafin@ 31 .9 g, B &&om?pdhssoilve@ {EAYF VIO thE), and

slurried in a suspension of  nethanol (70 nmL) in an

vater- (W tbr0. Bammol) Thaddag o %WBM&@I@OR@&IG(GQ\% digi@gsiongn pgdral oil;

ﬁ)(pmﬁl% I113{ te}ra d§ofﬁ%ﬁi ?ﬁ IHL)O \§1§e 9%?5 ér?od'Ungﬁrﬁr? Whlggl%aintaining

reaction I's to room errpera fre “an judged to

apantpinet temeastulyyof LT VS The mextgre lisstined atsthe&eawaerapadularfdr 10 min,

t s .dir Cl use
PHEHER-BRIB G P oBl daer ke MR Sl "
hyidamatyl e(IEmﬂﬁat(lﬂ:-oﬁ,ZO 7C ZThegeacd3n i 3tinrerbioy 2h Eﬁtf&{&l b(eihg quéniched

and DI\/AP g, catal.ytic

SiPaF o8R0 ol R ¢ o Bhty Pl S PReu S Rhitiafe an
ihefaekaptihre W2sYC. (Shfrﬁfgllﬂﬁ)nﬁﬂuda foilan daditié8al Mk endurd complete

e(sqtlfllllc\t/i'o o% (%m%%gjzlesﬂlfate). The mixture is diluted with EtOAc (20 mL) and water (20
mL). The organic layer is separated, washed with water (10 mL), dried (MgSQ,), and

evaporated in vacuo to give Reference Compound 5 as a white solid.
Reference compound 6

Q Q OEt —»Q Ot _° 0 "}_iH

—_— I
] /_Q O=S—N\ 0

O=5-
HCH
6

H
6-A 6-B -C 6D

6-B: D-Homophenylalanine ethyl ester hydrochloride (6-A) (25.0 g, 102.5 mmol) is
dissolved in 10% aqueous EtOH (500 mL). A catalytic amount of 5% Rh/C is added, and
the reaction placed under an atmosphere of H, (1000 psi), stirred, and heated to 50 °C. After
18h, the reaction is cooled to room temperature, the H, gas supply is removed, and the vessel

brought to atmospheric pressure. The catalyst is filtered through Celite®, and the solvent
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dropwi se, and the reaction is stirred for 6h at room

tenp. The THE is evaporated; and the 27 WO
wQoe8NEBB608 PCT/ US2007/ 085366 crude resi due PGI/US2007/085366

di ssolved in Et QAc (100 nL) and washed with water (100

m), INHO (2 x 100 nL) and brine (100 nL), and

dried (MgSO™4). The solvent is renoved in vacuo, and

the crude material is purified with flash

chr omat ography (Hexanes: Et OAC) to afford 7 9-B as

%A%OVC n g%péla t\%”agorsd@? ?ﬁégneg}(czo _)Ehll %5%%}/133?@%%}‘(1& hfn‘df Qs a4 white

pbv@leeqw v.) and Hoveyda- G ubbs 2nd Generation

met at ] cat al

B 5. 005 s P ARy IR From 6B eip o AgA A gy hose

&E@fﬂe@f(@ t}(expre@mb@pﬂkgfeﬁﬁ&y(tmdnydi ¢m:) rutheniumll

di chl o 5 815

nitr égén%% ﬁé@ Hgs prRpar EOmTE r?e‘t“ﬁ%ﬂ %ﬂ%‘iﬁ 685?%?1“&{:9 these

d'éhenbgd-folclhd'ﬁf@aratl%nef RéfetendesSCatkbaAd ¥i@ syringe and the

reaction is fitted with a reflux condenser and heat ed

to 40 C for 12 hours. After the reaction is conplete

by L@eMsenct b@np@adt/i on m xture is directly purified by
automated silica-gel purification (0-100% et hyl

acetate in hees) to pro e 9-C as ark green
oil. M mz .2 (MBoc + Ref er e Conpound 9:
The saponificati noaf 9-Cis npllsh u54 ng the

OH Fnoc O [00%4] Refer e compoun O is prepared

usi ng net hods anal ogous t dse de for the
preparati on of Reference Conpound 8. 28 WO 2008/ 085608
PCT/ YROBIHOBS36Bhe e@thly] dter hgdﬂdclﬁo&lé \B 183 |§H18 (NmiWd1) and

H NH2 PAL-resin 1-A Fnoc O"1-
N-(Benzyloxycarbonyloxy)succinimide (Cbz- OSu) (449 g, 18.0 mmol) are added to a round

procedure previ o deser i ration of
Ref erence Corrpouhd 4 Ref e¥ence cog&f‘l FBr ON
i bel®

bottomed flask containing THF (60 mL) and water (20 mL). The mixture is stirred at room
temperature and EtsN (10.1 mL, 72.0 mmol) is added, and the reaction is stirred overnight at
room temperature. The clear solution is diluted with EtOAc (200 mL) and washed with 1N
HCI (3 x 100 mL) and brine (1 x 100 mL) and dried with MgSQ,. Solvent is evaporated in
vacuo to afford the desired product as a white solid which is used without further
purification.

7-B: This compound is prepared from 7-A using methods analogous to those

described for the preparation of Reference Compound 4-C.
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/ NcNNH | O(( N ,n/~ONH 3CSNHO1-DO1-C

Boc C| Boc ' NNO O ~CH3 | NOHNO N~ ONS
WORBSABSGONH2 11 11 ~A O O SN O 1-E SN O H3 C PEI/HSIOHIS5366
1-F \ HC Boc C NONOQHI NH NH O ((MyNHz NS

NH2 OOOSNOO;SNO H3CHI1-HHC 'H1-G1-A

Loadi ng of the PAL resin:
5- cyano- 2- net hyl am no-t hi ophene (3 equiv.) is added
to a sol ution of the resin (1 neq/g) in DMF in the

presij| é’ equiv.). The mxture is shaken
for Féiend COI% §ng NaH( AcO 3 (3 equiv.) and letting

the m xture react overnight. The resin is then hed
with DMF (x2), DCM ‘MeOH (x2) DCM (x2)-~ B:
The Fmoc- pr ot ect eddam™mo aC| d 8- (37equiv.) i% added

to 200 of resin A H@E n~Hhe preésenc f HOBt
(3.5 eq(z:?\WSHHH'O‘ DI%HS equi v.).N et m xtur eN 3"
shakerf! f or 3hrs. sFhe lresin is washed with DVES (X2),

DCM (XZ)y MeOH (X2) e@nd DCM (Xx2). & C: The reS|ﬁD|s
shaken in a solution of 20% pi perldl ne in DVF for

am n& R Ehup KT thadi SRRl Py a&%ﬂmd a
1PODCEniHRu For20Bnin a2 thHDcctiib 0866 QBB RCT41AISRRNITH:G85 Bfine
Bl DAY 2t S BAOTALGL 5o an e
1{3&$ﬂoﬁ] mixtle i@@Gret A& aiaddiHbRl 16 mshaken. Grer, ﬂ”cﬁf@?obeﬂ_ﬂﬂfﬁchlonde
(33 Sg! (? 2(|)4Smg\lk)31 fslldged and the reaction mixture is stirred at 0° C for an additional 15
min. Thereafter, the ice bath is removed and the reaction mixture is allowed to warm to
room temperature and stirred for 4 h. The reaction mixture is poured into water (300 mL)
and the reaction vessel is rinsed with an additional aliquot of water (300 mL). The combined
aqueous layer is extracted with ether (2 x 300 mL) and discarded. The aqueous layer is
acidified with 87% HsPO, to pH 2.3 and then extracted with ether (3 x 300 mL). The
combined ether extracts are washed with water (2 x 400 mL) and brine (2 x 400 mL) and
then dried over MgSQ,, filtered and concentrated in vacuo. The residue is purified by
chromatography on silica gel with EtOAc/Hexanes (gradient O to 100%) to yield the
compound 8-B as a clear oil. MS m/z 256.1 (M + 1 - Boc); "H NMR (DMSO-Dg, 400
MHz) 8 7.39-7.31 (4H, m), 4.52-4.40 (2H, m), 4.16-4.10 (2H, m), 3.48-3.41 (2H, m), 2.40-
2.30 (1H, m), 2.03-1.94 (1H, m), 1.39-1.34 (9H, m).

8-C: A solution of TFA in dichloromethane (50/50) is added to 8-B and the mixture
is stirred until complete removal of the Boc. The reaction mixture is then concentrated in
vacuo, and the crude residue is used in the next step without further purification. MS m/z
256.1 (M + 1); "H NMR (CDCls, 400 MHz) §. 8.32 (1H, broad s), 7.16-6.93 (4H, m), 4.41-
4.12 (4H, m), 4.10-3.75 (2H, m), 3.70-3.53 (1H, m), 3.51-3.30 (1H, m), 2.38-2.24 (1H, m),
2.06-1.88 (1H, m).

8-D: Intermediate 8-C is dissolved in 200 ml of a solution of 1,4-dioxane/H,0 (1:1).
NaHCO3 (17.9 g, 0.213 mol) is added, followed by Fmoc-Cl (12 g, 46.3 mmol). The

mixture is stirred overnight. The solution is then acidified with 1N HCI, and the precipitate is
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with DMF (x2), DCM (x2), MeOH (x2) and DCM (x2). 1-F :
To a solution of the resin 1-E in DCMis added acetic
wa@eivgdsiooke (10 equiv.). The mixture is shakenP@DUSR07/085366

hrs, and then washed with DCM (x2), DMF (x2) and DCM
(x2). 1-G: The resin 1-F is washed wi th anhydrous

THE (x2) before a solution of SML2 (0.1Min THF) is

added under nitrogen. The m xture is shaken for 2hrs,
and the resin is washed with DW (x2), MOH (x2) DW

e R P Mhesip ATk R bRy E FFRBME G doB vy o

Pregenceadt), a7301661(210mR7.53FA20ON] iR 0.40452148H1AY),.4.580426 (4H,

filtr [ ncentra i.n vacuo |.ssal [
abachn o Fo SNt TR b E68 s DR e Rl . m. 220
{H2QuAG) gradient). After |yophilization, the TFA

salt of 1-His obtained as a white powder. M5 m z

639.5 (M+ 1); |IHNW (CD3CN, 400 MHz) S 9.30 (1H,

S), TReBlercdktbmsiund®. 72 (1H, d, J = 4 Hz), 7.36-7.26

(4H, m), 7.09 (1H, d, J = 4 Hz), 6.06 (1H, d, J = 8
Hz), 4.60:4.41 (5Ha m), 4.3%-4.21 (AH m, 44.91-4. 05
(1H, m, 3g208. 65 (3H, " 29- 327»( 2H M) 2786
(3H, s), 2.86-2.76 (2H, 2.46-2. 36 (180
2.15-2.07 (18, m), 1.75-1.64 (2H, m), 1.63-1.4k (2H,

m, 1.46-1.31 (2H m, 1.31;1.27 (3H m. Exanples
2-31 [0075] Exanples 2-31 are synthesized usi’fg

nmet hods anal ogous to those described for the
synthesis of Exanple 1. 30 WO 2008/ 085608 Lc

PCT/ US2007/ 085366 Exanmple 32 F Y \ Br step H/
step BO/ N ~0o H 32-A Fnoc,O PAL-resin 32-B,F step
C Br F Boo Br NOste,pS/ﬁ) gHIIOQO N _

2\ e ] 2\ o
O 0O O 0O

Boc Boc

[0073] The reagents and conditions for the above reaction scheme are: (a) SOCl, (3.0
equiv.), MeOH, 0 °C, 100%; (b) Mesyl chloride (1.2 equiv.), Et;N (3.0 equiv.), cat. DMAP,
THF, 23 °C, 79%; (c) Hoveyda-Grubbs metathesis catalyst (8 mol%), N-Boc-4-
methylenepiperidine (3.0 equiv.), DCM, 40 °C, 51%; (d) LiOH, dioxanes, H,0, 23 °C,
100%.

9-A: D-allylglycine (5.03 g, 43.73 mmol, 1.0 equiv) is slurried in a suspension of
methanol (70 mL) in an ice-water bath. Thionyl chloride (9.6 mL, 131.19 mmol, 3.0 equiv.)
is added dropwise over 10 minutes. The reaction is warmed to room temperature and judged
to completeness by LC/MS. The solvent is evaporated and the resulting white solid of 9-A is
directly used in the next step.

9-B: D-allylglycine methyl ester hydrochloride (9-A, 7.20 g, 43.73 mmol), EtsN (18
mL, 131.19 mmol, 3.0 equiv.) and DMAP (10 mg, catalytic) are dissolved in THF (110 mL)
and stirred at room temperature. Mesyl chloride (4.0 mL, 52.48 mmol, 1.2 equiv.) is added

dropwise, and the reaction is stirred for 6h at room temp. The THF is evaporated; and the
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OcS-N% OO H3C 'H 32-D 32-C stepEF\ Br HNN O
CcS-N O H3C H 32-E [0076] Reagent 32-A is prepared
WO eaigeoyyl am ne and Pal -resin using nethods PCT/US2007/085366

anal ogous to those described for the preparation of
Exanple 1-A Internediate 32-B is prepared from

i mobi |1 zed 32- A using nmet hods anal ogous to those

descri bed for the preparation of Exanple 1-B. The

i nt er nedi at es 32 C and 32-D are prepared from support-

C%rl]&Ja rgmégﬁsls fhgs ? hose escrl&g}n:l:(yg dywaS%f{ nt% @8 gﬁjill\bHCI 2
X E(K}CIBEI arveblriyie (100mal), aodnivied ﬁﬁgﬁ%;—o)ﬁ"ﬂohs s@lWﬁm arredlotwd in vacuo, and
G P B 4 el b e P AP B sty o-8 o
@@ﬂwloﬁs 33-54 [ 0077] Exanpl es 33 54 are synt hesi zed
g;hp%e(gqeéqgg ﬁ%l' g;%%‘;hatngil()\%f Cr | a Vlg. g)yrnnge to 9-B (2.15

g,P @GB Uﬁﬁm 7. @&ﬁ&ﬁﬁandmﬂwaﬂﬁﬁbs@n@@eﬁ&%l&ﬂ &etaﬁ%ld\&aﬁlﬁo &1,3-
~ I

]@s éQ,ﬁb@]NQJ:h@lpbendl)O? mwgazpp%yl]qelie) }qlq]qlos%(oAs%op@xy%eyIQethylene)
fokhEhium 11 dichloride) (510 mg, 0.815 mmol, 8 mol %)] under a nitrogen atmosphere. N-
Boc-4-methylenepiperidine (6 mL, 31.11 mmol, 3.0 eq.) is added via syringe and the
reaction is fitted with a reflux condenser and heated to 40 °C for 12 hours. After the reaction
is complete by LC/MS, the reaction mixture is directly purified by automated silica-gel
purification (0-100% ethyl acetate in hexanes) to provide 9-C as a dark green oil. MS m/z
277.2 (M-Boc + 1).

Reference Compound 9: The saponification of 9-C is accomplished using the

procedure previously described for the preparation of Reference Compound 4.

Reference compound 10

F
Pas
Q

N OH

I
Fmoc 0

[0074] Reference compound 10 is prepared using methods analogous to those described

for the preparation of Reference Compound 8.
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NOI NOI 1-00- NIl NN4/-40C CO_N O0OC

d ONO M H55-C M H55-D 55-A Conpound 1-H (1.9 g,
wWG2080%wDg i s added to a solution of the HC sBECT/USE007/085366

the nethyl ester 8-C (1.6 g, 5.2 mmol ), PyBOP (3.79

g, 7.28 mol) and DIEA (2.7 m, 15.6 mmol) in DCM (50

m.). The m xture is stirred overnight, then washed

with a solution of 1M NaHSO4 (2 x 50 nL), NaHCCO3

saturated (2 x 50 nL) and brine (1 x 50 nL). The

organi c phase is dried on é\)@ @4 @nd concentrated in

vacuo. The residue is puri eby flash

chr omat ogr aphy (Hexanes: Et QAc), and the co

is obtained as a white solid. M5 mz 616.

55-B: (Mt hyl ester 5§ ey 3- 72 mmol

in dioXang (20 nlL) &# ifred at room

Li OHH20 (467 ng, 11.12 P(m)l) di ssol ved .2

m.) is™d%fed and the reaction is stirred untél fhe

nmet hyl ester has di sappeared (by TLC and LCMS). LThe

solution is agjdified <add|t|on of 1M NaHR®4, ahd

extracted withx The ¢ :

organi ¢ phases\ ape Wi th brine (5d ni),§gnd
dried with MySO4. ng\( Shten i s=evapor/ayed( 't oy yf £t d

t he conpo 5508 V\,hlte powder. MS . NV +

1); 1H N CD@j%?, @O S7.33 (2H ®, 4 .284 H

), 722( H d’© J ), 5.87 (1H, d, J = 9.6 Hz
, 4.43-4.|57 (4H, n) 429432 (1H, m, 3.95-4.17

4H, 8 (1H n), 3.60-3.6441 , 2.89
E3H Eg %@9((%, n)m &E 2. 5 mnr? Q
1H, pyY .70

2.15- ) 1. 48- MF (9H, By
1, 22-% ), [0 Of 10 ( %%«N‘O
2008/ 08 [US26071085368~ 5 50l utikon of
conpoungl 55—% ?60 ng, 0.1 mmol )o~ Cpfﬂ or omet hane (10

m.) iswadded HATU (55 ng, O. 14Hmm|H) DI'EEA{ 0. 035 i,
0.2 mol ), and 2,5 dichl orobenzyl am ne (23yng, 0.13
mmol ). The m'xture is stirred overnight at room
tenperature, t oashed successively wt
(10 m)H_Na aturated (10 mE)OC\and ’
The sokKuty o is dri ed on MySHA, fi red, evay
and dir I)(j«\'(emj We next ste %:N

1 - Boc) DY “To0 % hewsol t#+on of |

sl owl y @ 2 %ol uti on of 50% TFAowrN The

m Xt ure.c skstirreeh for 30 mi nutesnd hen the sol vents
are evaporated and the residue is dissolved in

e 0L AL Rl YRR BRI RS 451
z@iderptomr&;dluﬁSn &f the reellnt(anmq/@) HJSDMF\MnmE@rqseIWBI of AcOB (8rtquiv.). The
Iglg( u:re2 igisé%elzf ie%'?lhﬁé’e?ore -?d(?-gﬁgcﬁﬁAc&)% (S}: egulz)) lgﬁtj %i:tln.g léfzfm-}tllée]react
&veHight) The Des@Bis (hkhlwashed vith IBVI#F (k) DCM B8), MEH (BlandDCM (x2).
3. gs-ﬁoﬁle(l}m%c—pr}gt’ectgd a7nZi-no acid 8-D (3 equiv.) is added to 200 mg of resin 1-A
in DMF in the presence of HOBt (3.5 equiv.) and DIC (3.5 equiv.). The mixture is shaken
for 3hrs. The resin is washed with DMF (x2), DCM (x2), MeOH (x2) and DCM (x2).

1-C: The resin is shaken in a solution of 20% piperidine in DMF for 30 min, and
washed with DMF (x2) and DCM (x2).

1-D : The amino acid is coupled to the resin 1-C using the same procedure as 1-B.

29



3.86 (1H, m, 3.47-3.86 (1H, m, 3.21-3.34 (5H, m,
2.74 (3H, s), 2.49-2.88 (4H, m, 2.17- 2.36 (2H, m,

WQA 208085678 (9H, nm). Exanples 55-70 [0078] ExanptBES2007/085366
56- 70 are synt hesi zed usi ng net hods anal ogous to those
described for the synthesis of Exanple 55. [0079]

Tabl e 1 shows conpounds of Formula (1), as described
in Exanples 1-70. Table 1 Physical Data Structure M5
(mz), Elemental Analysis, and 'H NVR 400 MHz

S 0 e oy AT 0o
id DMB isHz)led t8 tiGesdn ;Rﬂ) (al’dd-l;he ng)ix tui@. 1&)91a(<é1H)ved1,1ghﬂ.fF hé réd"zt) is washed
‘Xlﬂé‘gl\’ﬁ‘l(ﬁ) EBEM 0?12)? SMFB%Wf? aag m%x 3. sé le H6|5 (I\I ;' H

m, 3-R973a20luf{chtdf thgresiz 1F6in(TREM 1§£)dded 'ﬁx;etIN@nhgldﬁ&- @0 équiv.).
i Spake iy s aadonal sFedigon B N g o o

M, 1-G1The 24in(1IBFis \{)@shed With M@y&@@@Tﬂﬁ@ﬁﬁ%efom a solutlon of Sml,
PCT/ US2007/ 085366. Physical Data Structure

EITBHERUAD pérr S MEFEED. ERNR 0D SR DHBOVG) 7

Wished Qith B ) Mo DNﬁa%Q FOCEM (x2
C34L4. BrFll\/gP:\\%Ol - gbr c%nsg 13" F396 N

8. 21:1-"BoThel fm@COl@BO@@! 1- I|1118 obtapmpd fR{lovingelemyage from thengestn in
;(r&@ﬁo@'\éf a‘éQlQuM'l?f) TﬁA/fbc%?/}f ézmts 49 1@)) The7ﬁ18~§te {s c%%cén%labed M vacuo,

1$plve@ n a@etﬁmmlﬁzl)d pL@lfl@@ by Nyverse Bhase HPLC (HzO ACN gradlent) After

1&3@%2&%@ rfe"lﬁ?p; f_%it%?g RO o hice %@de% g@' /283054 + 1);

"Bi- EMRB(CZ&CNZ#DO MHz) 987« H, %9 7(@+ﬂ1Hr@) 7. 7}(3H 4H = 4 Hz) 7.36-7.26

1 0
"R 7B b Sl 81l 1 Sgho Pheg daf B nige §851
Iﬁﬁltﬂ 11@05 (1H, m), 3.82-3.65 (2H, m), 3.29-3.27 (2H, m), 2.86 (3H, s), 2.86-2.76 (2H,
m), 2.46-2.36 (1H, m), 2.15-2.07 (1H, m), 1.75-1.68 (2H, m), 1.63-1.46 (2H, m), 1.46-1.31

(2H, m), 1.31-1.27 (3H, m).

Examples 2-31

[0075] Examples 2-31 are synthesized using methods analogous to those described for

the synthesis of Example 1.
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FBr HNO3HNNH M mz 352 [(M+ 1)/2] NNH2OO
04 NO HBCHMS mz 683.1 (M+ 1) ); Anal. Calcd. for
W@BWSBOFIN6GQO , 52 (3 TFA): C, 39.81; H, 4.13;PCBUSN)7/085366

8.19; Found: C, 40.48; H 4.34; N, 8.46; 'H H NMR
(CD3CN, 400 MHz) S 9.81 (1H, s), 7.92- 7.77 (2H, m,
7.71 (1H, d, J 4 Hz), 7.49 (2H, NH d, J = 8.4 Hz),
7.23 (2H, d, J 8 Hz), 7.08 (1H, H4 Il s d, J=4
Hz), 6.16-6.02 (1H, m, 4.55-4.43 (5H o ONH2 m,

4.28 (1H s), 4.12-4.05 (34, ,3.80-3.69 o0z:~11 O

(2H, M), 3.27-3.24 (2H, m=22¥84%2.70 (5H, m), HIC H
2.42-2.33 (1H, m), 2.11-2.03 (1H, m), 1.76-r1.62 (2H,
m, 1.62-1.46 (2H ), 1.46-1.39 (2H ), 1. 18

(3H M. MSmz 673.2 (M+ 1) ; 'H NVR ( c1

72 H d, s92 4 HZ),

737(1H%H =8Hz,2FLIZ
(1H, dPALJesm4 Hz), 5.88 { d, J =9.2Fm8°HCNHB
4.68-4.50 (4H, n, 446(1H t, J= 7.6 NNs N HZE)NG
4.38 (1H, s), 4.18-4795(1H m), 3.86-3.73~ 0,0 NY 0

2 (2H, m, 3.%1-3.28 9, 285276(5/8@@&
H2.50.2.43 (143m ¢ 224912 (1Hum), 1/82-1 (o8
m, 1.65-1. 48 j 39 (2 m . 30

(3H, M. 34 W 2 8 / US2
Data Stru e I\ﬂB{—nliz)o, El enent al Anal ysﬂb
NVR 400 > 32-D
HaC H
step E

[0076] Reagent 32-A is prepared from benzylamine and Pal-resin using methods
analogous to those described for the preparation of Example 1-A. Intermediate 32-B is
prepared from immobilized 32-A using methods analogous to those described for the
preparation of Example 1-B. The intermediates 32-C and 32-D are prepared from support-
bound 32-B and 32-C respectively, following methods analogous to those described for
Example 1-C and 1-D, respectively. Final compound 32-E is prepared by cleaving 32-D

from the resin following methods analogous to those for the preparation of Example 1-H.

Examples 33-54

[0077] Examples 33-54 are synthesized using methods analogous to those described for

the synthesis of Example 32.
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Mz (DVBO-d6) ?d1 6 H NH MBmi z657.2(Mrl) N S NH2 O O
OS-N0 HICHM mz 619.3 (M+ 1) ;'H NVR (CD3CN, 400
WO 2@0B083bE) S 10.01 (1H, s), 7.73 (1H, d, J = BCHE$00H85366
| 7.69-7.55 (2H, m), 7.17-7.24 (4H, m, 7.12 Q (1H
d, J =4 Hz), 5.97 (1H, d, J = 9.2 Hz), NH 4.56-4.40
(5H, n), 4.30 (1H, S), 4.14-4.09 (1H, N 'JEN, I s
m, 3.82-3.70 (2H, n), 3.30-3.24 (2H, m), 2.85 7 0
~ -~ ONH2 2.77 (5H, m), 2.43-2.34 (1H m, 2.34 (3H,

s), s-NO0 2.17-2.08 (1H o). 1.79-1.71 (2H m), 1.68-
H3C H 1.50 (2H m, 1. SO-FE%QR%Q%, n), 1.35-1.26 (3H,
m. CF3NO8 HJ . >NHM Mz 672.7 (M+ 1) NS NNH2

OQCS- \CIH09 d\II\/Bm 6402/(®/
1) ﬁ}%C H 2008/ 0856
PCT/ 07/ 08% QDMePh sitaloData Structure (ﬁiz),
El enent al Ana Hy% s, a H WOO
8-C . N OMe N
O:S—N/_§O = od 7 o on N/_§
Mé  H SN O
Me H Mé  H
1-H 55-A 55-B
N 3 I Q o I
—_— Q7 o cl q ol —\ o cl
c O=/s—N\ o) SN, ©
Me H 55.C Me H 55-D

55-A: Compound 1-H (1.9 g, 5.2 mmol) is added to a solution of the HCI salt of the
methyl ester 8-C (1.6 g, 5.2 mmol), PyBOP (3.79 g, 7.28 mmol) and DIEA (2.7 mL, 15.6
mmol) in DCM (50 mL). The mixture is stirred overnight, then washed with a solution of
1M NaHSO, (2 x 50 mL), NaHCOj; saturated (2 x 50 mL) and brine (1 x 50 mL). The
organic phase is dried on MgSQO, and concentrated in vacuo. The residue is purified by flash
chromatography (Hexanes:EtOAc), and the compound 55-A is obtained as a white solid. MS
m/z 6162 (M + 1).

55-B: Methyl ester 55-A ( 2.2g, 3.72 mmol) is dissolved in dioxane (20 mL) and
stirred at room temperature. LiOH-H,0O (467 mg, 11.12 mmol) dissolved in water (50 mL) is
added and the reaction is stirred until the methyl ester has disappeared (by TLC and LCMS).
The solution is acidified by addition of 1M NaHSO, and extracted with EtOAc (2 x 50 mL).
The combined organic phases are washed with brine (50 mL), and dried with MgSQO,. The
solvent is evaporated to afford the compound 55-B as a white powder. MS m/z 602.2 (M +
1); "H NMR (CDCl3, 400 MHz) § 7.33 (2H, d, J=8.4 Hz ), 7.22 (2H, d, J = 8.4 Hz ), 5.87
(1H,d, J=9.6 Hz), 4.43-4.57 (4H, m), 4.29-4.32 (1H, m), 3.95-4.17 (4H, m), 3.87-3.93
(1H, m), 3.60-3.64 (1H, m), 2.89 (3H, s), 2.58-2.64 (ZH, m), 2.45-2.51 (1H, m), 2.15-2.51
(1H, m), 1.48-1.70 (3H, m), 1.44 (9H, s), 1.22-1.35 (2H, m), 0.95-1.10 (2H, m).
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MHz (DMSO- d6) Ms niz 673.1 (M+ 1); Anal. Calcd. for
C34H43C12F9N6012S2 (3 TFA, 1 H20): C, 39.50; \ ci H,
wWa@2008/083dp8 8. 13; Found: C, 39.54; H, 4.30; N, HG1/892007/685366

NVR (CD3CN, 400 MHz) S 10.02 o ci (1H, s), 7.70 (1H,

d J=4H), 7.51 (2H, d, J = NH 8 Hz), 7.23 (1H,

dd, J= 8 Hz, 2 Hz), 7.12 (1H, 10 Ns d, J = 4 Hz),
5.86-5.78 (1H, m, 4.59-4.39 (5H, o o NH2 m),
4.34429(1H n, 413402(1H nm, 3.84- s-N 0 3.65

2H, 2 H3G .H
2. 153 G oty Soyfihss B (B Pl ylegiodPhpane 10
wr).) is Added-HA G (152[1‘1@ O[‘rl)4 miho M ITEA(B@31#H. Qn)moll afﬂ& Q,]S 24

.3H . MBS il
é&ﬂ%&%nzga@%ngé% % éi)lglm?l-%'é) (I&!f_(F'lI‘e 1N%j1(r %’eﬁi%ht atﬁoom
t@ﬁpé&&uﬂe, 1415n (astled Bﬁc,ces?wé@-xﬁt%l% CNQHSOM 1,0 ndl), ]NlaHtl)gHadNHted (10

5.06-4.87

q&é atlcblp_pnerﬁlo m}l)’_%%e %)?%@n essci_peﬁlx#\h Cg)zfﬂzfr% eYaQPFatelq)and glrectly used
i3 {188reBt sze% fvi&Hn /2159 2$M351 3B34. ( 2H, n) 2.92 CoYNO O
2.77 %245 34 (1H -2.11 H ( 1H,5 n)'lﬁA
1.86 1T‘{ solgon of Bef2 HP léciM(ls HOWH‘) add?\ﬁsﬁ tyiog gy P
oicia) Thé mixtife N\RreFEB Dlmin A& Bef B smﬂts §e l@ﬁ)@ﬁte{ﬂaﬁd thjr: 3¥e,51due

S), 86-7.81 (3H, m, H7.43 (1H, d,
ig grfspolyj:d iy acetqmitpife)and gurptiepidy royqrsephasy H-PL§ Aftpr lyqpmllzapglp.pf the

S%%Vﬁlﬂts ‘nt%1 Tﬁg)salt %%%&ﬁlﬁn(( #4h 1gobt:;1ned 2 a%vﬁ't%:)powﬂe Slrs4n2%59.2
@1 86); éHmszechm; GDQ\MEIZhW 3@(129bs> ammabsw 3121@51 J=2Hz),

sl PRSP e ol P e Pyl 3fS i Pl
{20 1 Hoj), 3475086 (148 n) 2R 1-Ap4 (SH, 49 178GH, 3H.AONBHH, m), 2.17-

4 M + NVR (CD3CN, 400 F Miz) S 9.79 (1H
1’5"1(2%%6 @37%9% 73((1H d, HFJ )4Hz) (

767752 (2H, n’) 751-7 38 (1H Om, 7.122 (1H, d, J
=4 Hz), 7.02-6.93 (2H, a4 I\’ld603 (1H, d, J =

9.2 Hz), 4.62-4.48 (4H, ) ~43 (1H, t, T=7.6
HZ[))078? ' é)élan‘(p}e@’S 6—37})’are4s'yilit%esz}z'eg9using methods analogous to those described for
the synthesis of Example 55.

[0079] Table 1 shows compounds of Formula (1), as described in Examples 1-70.
Table 1

Physical Data
Structure MS (m/z), Elemental Analysis, and 'H NMR 400
MHz (DMSO-dy)

MS m/z 639.5 (M + 1); '"H NMR (CD5CN, 400
/O/C' MHz) § 9.30 (1H, s), 7.89 (1H, s), 7.72 (1H, d,
J=4Hz),7.36-7.26 (4H, m), 7.09 (1H, d, J= 4
Hz), 6.06 (1H, d, J = 8 Hz), 4.60-4.41 (5H, m),
1 Q q( ﬁ‘( 4.33-4.21 (1H, m), 4.11-4.05 (1H, m), 3.82-
Ho 3.65 (2H, m), 3.29-3.27 (2H, m), 2.86 (3H, s),
s' 2.86-2.76 (2H, m), 2.46-2.36 (1H, m), 2.15-

Hsgf "’ 2.07 (1H, m), 1.75-1.68 (2H, m), 1.63-1.46
(H, m), 1.46-1.31 (2H, m), 1.31-1.27 3H, m).
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0

o, Il
WQ@2a8/0856b8 2. 10 (1H, m),
(2H,
2008/ 085608 PCT/ US2007/ 085366 Physi cal
M5 (m z),
(DVSO- d6) F Br

NH2 (1H, n), 3.86-3.82 (2
“NO O 2.86-2.80 H3c (5H,

1.50-1.34 (2H,

El enental Anal ysi s,

1.83-1.
1.

H n, 3.32-3.29 (2H, m,

m, 2.44-2.34 (1H, m,

70 )2H, m, 1. 7REWUSDO07/085366
34-1.25 (3H, m. 36 WO
Data Structure
and 'H NVR 400 MHz

NHO14 HS NHMS mz 703.1 (M+ 1)

11 NON2' O OrS-N-O H3C H M5 mfz 639.2 (M + 1) 'H
P7\I?v"g\4( :\’ﬁu“’ )4GGH a ?7vr|é)2 ? 294 \J.rl b},7 Sl l
. , S), (0] . -/,
n, | 6.05 (1H, SH,“C‘Hr:e 8.8 Hz). i) 8’5‘“ Anﬁfm %iNMR“OO
5NN )4 14409 (IH 1) 0.0I P (2H
m,| JNH2 3.32-3.24 (2H, n), PMBm27q8 O65HD: mml Guldgor
O 0oNO 2.36 (1H, m), 2.16-2.08 4H4IB@QN6@L@33TLF®8C 338 H.
H(2H m, 1.6 51 (2H ), | 3980 B24:FopmC, 124 H, 4.25: N,
1.38-1. 29 (3»7:® VS iz 695| & 20 MINME ¢ sFNMOFkMHz>5999(1H
( CDBCN, 0 dH ~~ MHz) S 9.47 @14 p5-4 ;%1 @27§1HH g)ﬁ 4 Hz),
2.88 (1H('s) /™0 7. 6/7. 87 (1H Fr)” U@(m@ﬂH% S Hj)1§13
7.40-7.25(9 NF 6( JUNCR A e
5.08-4.7& (24 m), N N 4.60- 4.( DA PR S o m)
(2H mH‘/%$§5P NH2 3.24 (2H, 453 2o M. 176
2.48-2."58 YNO (1H, m), 2. 17-2% ' irt 5139
(4H , C-OH1.52-1.97 (5H dﬁQ \ '
1);lAnal. Calcd. for C
F
Br
N /\O/
3 H N NH MS m/z 352 [(M + 1)/2]
O “
Oﬁ%—N\/_&O ©
HsC H
MS m/z 683.1 (M + 1) ); Anal. Calcd. for
C34H41BI'F9N601182 (3 TFA) C, 3981, H, 413,
Br N, 8.19; Found: C, 40.48; H, 4.34; N, 8.46; 'H
H /O NMR (CD,CN, 400 MHz) §9.81 (1H, s), 7.92-
Q g 7.77 2H, m), 7.71 (1H, d, J = 4 Hz), 7.49 (2H,
, NH d, J =84 Hz),7.23 (2H, d, ] = 8 Hz), 7.08 (1H,
4 N HV(SMN | d, J = 4 Hz), 6.16-6.02 (1H, m), 4.55-4.43 (5H,
o 0o 2 m), 428 (1H, s), 4.12-4.05 (1H, m), 3.80-3.69
Oss—N O (2H, m), 3.27-3.24 (2H, m), 2.84-2.70 (5H, m),
HC 2.42-2.33 (1H, m), 2.11-2.03 (1H, m), 1.76-
1.62 (2H, m), 1.62-1.46 (2H, m), 1.46-1.39
(2H, m), 1.38-1.18 (3H, m).
MS m/z673.2 (M + 1) ; 'H NMR (CDsCN, 400
ol MHz) § 10.07 (1H, s), 7.72 (1H, d, J = 4 Hz),
cl 7.63-7.55 (2H, m), 7.52 (1H, d, J = 2 Hz), 7.46
\ /\O/ (2H, d, J = 8 Hz), 7.37 (1H, dd, J = 8 Hz, 2
Q ol . Hz),7.14 (1H, d, J = 4 Hz), 5.88 (1H,d, J =9.2
5 H \ Hz), 4.68-4.50 (4H, m), 4.46 (1H,t, J=7.6
g (P\,(NMHZ Hz), 4.38 (1H, s), 4.18-4.05 (1H, m), 3.86-3.73
ol —\ 0 (2H, m), 3.31-3.28 (2H, m), 2.85-2.76 (5H, m),
) (‘:,S‘N\H © 2.50-2.43 (1H, m), 2.22-2.12 (1H, m), 1.81-
: 1.66 (2H, m), 1.65-1.48 (2H, m), 1.48-1.39
(2H, m), 1.39-1.23 (3H, m).
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C33H4, CLFON7OL, 52 (3 TFA): C, 40.35: H, 4.21: a N,
9.98; Found: C, 40.39; H, 4.10; N, 10.00; '"H H NWR
W@ S8@p§60100 MHz) S 9.80 (1H, s), 8.43 o (1H,PG)/PS2007/085366
8.17-7.80 (2H, n), 7.72-7.61 1H, n), 17 NN S~ ,NH
7.40-7.12 (4H, n), 5.87 (1H, d, J = 9.2 Hz), “(
4.64-4.43 (5H, n), 4.34-4.25 (1H, ), 4.14- 0 ~--~ 0
NH2 4.05 (1H, m), 3.86-3.70 (2H, m), 3.37-3.23 s-NO
(2H M, 2.90-2.77 (5H, m, 2.49-2.38 (1H n), H3C H
2 18=2-1065 "'" i'i'fu, 181167 +(2H i'i'fu, 166149 (ZH,
M, |1.49-1 . 1.35-1 sigd D °
2008/ 085608 P&‘l‘)‘ﬁ%‘ﬁoow 085366 6’37;21 G lféﬁgsrgdtﬁ%“moo
MS—mz)5—Eremental—Anatysis; rd——+HNVR400— Mz
( DVSO- d6) FBrF N O 18 rJNHZI\/Sn’l 682.4 (M+ 1) N
-1 HNI-'J ©S11 O 0z-NO H3ICH\ C HNO19
H S| N 2 (M+ 1) DNH2 O OSNO HICH M
z (|vr NVRR, ( CDB MHz) S
7 5507 @\[P S [ 1N g2 Bl T
NH,
0=4 N
H3C
MS m/7619.3 (M + 1) ; '"H NMR (CD;CN, 400
CHy MHz) 5 10.01 (1H, s), 7.73 (1H, d, J = 4 Hz),
q /O’ 7.69-7.55 (2H, m), 7.17-7.24 (4H, m), 7.12
Q o (1H,d, J =4 Hz), 5.97 (1H, d, J = 9.2 Hz),
/ N MH 4.56-4.40 (5H, m), 430 (1H, s), 4.14-4.09 (1H,
! y %HM y m), 3.82-3.70 (2H, m), 3.30-3.24 (2H, m), 2.85-
SR 2 2.77 (5H, m), 2.43-2.34 (1H, m), 2.34 (3H, ),
Oss—\ o 2.17-2.08 (1H, m), 1.79-1.71 (2H, m), 1.68-
HaC 1.50 (2H, m), 1.50-1.39 (2H, m), 1.35-1.26
(3H, m).
H
N
Q
8 Ho ) MS m/z 672.7 (M + 1
. %NMHz z M +1)
O “
Otg—NﬂO 0
H3C/ \
/®/0|
H
N
Q
/ N NH
9 i MS m/z 640.2 (M + 1
g %N\/ESWHZ < M+1)
O ‘e
O=5—N/_§o ©
HoC |
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0 4.58-4.40 (3H,
(3H m,
WQ 288023679 ( 5H,
2.14-2.06 (1H,

m,
m,

m,
3.84-3.70 (2H m),

4.39-4.23 (3H,

2.46-2.38 (1H,
1.83-1.67 (2H,

m,
m,

m,
3.34-3.27 20 N (2H, m,

4.09- NH2 4.04

N -'Y PCHUS0T085366
1.67- Os-NO

1.48 (2H, m, 10.48-1.42 (2H, m), 1.42-1.25 H3CH
(3H M. ~\ ¢l HNONH 21 NNMMz (M1) NO O
O SN~0 H3C H 38 WD 2008/ 085608 PCT/ US2007/ 085366
Physical Data Structure M5 (nifz), EI emant aI Anal ysi S,
Z:;Id ' Ilcgli\v“d4uu IVI_ILC32|L_II|5V§I\:J'6KE61PVD Tz UJ. 41_@

al . C [
43.93; H, 5. 38”“ “R¥9.61: Fou ‘(Vjé%@z)zﬁ Zg& ysdgﬁ%ﬁmm
St —HNWR(EB3EN—400Miz) 1S9 "“4', Ho—7+-0
7.87-7.81 (2H, m, 7.72 (1H, dMSJm/zéBS IBVHz }); Anal. Caled. for
7.60-7.34 (2H, m, 7.10 (1H, SC343143€1239N201|2&2)(3 TB2, HLAM \39-50;
6. 0F7- 5. 98 (1H ch. 56- 4. 47 *@N 8.43:Fpund| ¢, 38. 544k 4.30; N,
(1H t ), 4.12-4.0p Q‘? R(@ﬁlj 40pMgIZNG 10.02
3.6 3.3543. 32 (2H 1@?7 8H)27H1)(27I{12(1({I{_
(02H 8"2 Z Z Z
2.09-1. e Ay 51 13402%( Ho e
m. |1 585,2'*'— O(POH m, 0. 95'011%?( 33 323(2H m), 2.88-2.76

(5H, m), 245 2.36 (1H, m), 2.7-2.07 (1H, m),
1.81-1.67 2H, m), 1.67-1.46 (2H, m), 1.46-
1.36 (2H, m), 1.36-1.24 (3H, m).

11

MS m/z 695.3 (M + 1); 'H NMR (CD:CN, 400
MHz) §9.82 (1H, s), 7.69 (1H, d, J = 4 Hz),
7.53-7.45 (2H, m), 7.43-7.49 (9H, m), 7.10
(1H, d, J = 4 Hz), 6.22-6.14 (1H, m); 5.06-4.87
(2H, m), 4.60-4.44 (SH, m), 4.32-4.18 (2H, m),
3.88-3.72 (2H, m), 3.35-3.24 (2H, m), 2.92-
2.77 (2H, m), 2.45-2.34 (1H, m), 2.24-2.11
(1H, m), 1.86-1.51 (4H, m), 1.50-1.21 (5H, m).

12

MS m/z 689.2 (M + 1); ); "H NMR (CD:CN,
400 MHz) & 10.05 (1H, s), 7.86-7.81 (3H, m),
7.43 (1H, d, J = 4 Hz), 7.43 (2H, d, J = 8 Hz),
7.29 2H, d, J= 8 Hz), 7.11 (1H, d, J = 4 Hz),
6.13 (1H, d, J=9.2 Hz), 4.61-4.43 (SH, m),
4.33 (1H, s), 4.19-4.11 (1H, m), 3.86-3.70 (2H,
m), 3.29-3.27 )2H, m), 2.85 (3H, s), 2.89-2.80
(2H, m), 2.45-2.36 (1H, m), 2.19-2.09 (1H, m),
1.81-1.64 (2H, m), 1.64-1.50 (2H, m), 1.50-
1.43 2H, m), 1.43-1.30 (3H).

13

MS m/z 641.2 (M + 1); 'H NMR (CD.CN, 400
MHz) § 9.79 (1H, s), 7.80 (1H, s), 7.73 (1H, d,
J=4Hz),7.67-7.52 (2H, m), 7.51-7.38 (1H,
m), 7.12 (1H, d, J = 4 Hz), 7.02-6.93 (2H, m),
6.03 (1H, d, J =9.2 Hz), 4.62-4.48 (4H, m),
4.43 (1H, t, J = 7.6 Hz), 4.34 (1H, s), 4.15-4.09
(1H, m), 3.86-3.82 (2H, m), 3.32-3.29 (2H, m),
2.86-2.80 (5H, m), 2.44-2.34 (1H, m), 2.19-
2.10 (1H, m), 1.83-1.70 )2H, m), 1.70-1.50
(2H, m), 1.50-1.34 (2H, m), 1.34-1.25 (3H, m).
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H NO23 HNHM mz 661.3 (M+ 1)

[ NS NH2 OO0

OSSN0 HBCHCO O/ H 24 NHNHMMz (M+ 1) N
wOR®sMBEB0O H2N O VS mz 683.2 (M + 1); 'H NVRCIZDSION /085366
400 O MHz) S 10.19(1H, s), 7.93 (2H, d, J = 8.4 Hz),
/| As CU113 7.73 (1H, d, J= 4 Hz), 7.58 (2H, d, J=
8.4 Hz), NO 7.52-7.40 (2H, n), 7.15 (1H, d, J = 4
Hz), 5.81- 5.73 (1H, m), 4.74-4.61 (2H, n), 4.57 (2H,
d J 25 HNH=5.2 Hz), 4.46 (1H, t, J = 7.6 Hz),
439434 NS NH{HH—m) 415406 ( TH .5al°.§°6-3. 26
(2H m, O .4 .02 3.35-3.2p,(2H & g’ S,
2.80-2.77 (5HTUHTC 2 49-2. 39 ‘Z“%l%—i?“’%g?em;;‘ﬁé nggﬁ;“(’ﬁ}“MR“OO
M- 82HBCHIT—70(2H—m 77150 (2H 1m, 1. 56
(2H n), 1.381.21 (3H m. B9 WD 2008/ 085608
PCT/ US2007/ 0853606 2Physi cal Data Structure M5 (m z),
El erent abniAnal y$Ts, and "H NMR 400 MHz (DVBO-d6) \ a
ﬁPON “@ ZH%QFM + Dvs Ne%03. O £1)0 SN HBC
2 N S NH
o *
Oﬁ%—N\/_&O ©
HsC  H
MS m/z 639.2 (M + 1); 'H NMR (CD:CN, 400
’ /O/C' MHz) § 9.48 (1H, s), 8.15 (1H, s), 7.84 (1H, s),
N y 7.62-7.59 (1H, m), 7.46-7.25 (6H, m), 6.05
% . " (1H, d, J = 8.8 Hz), 4.74-4.09 (5H, m), 4.32
15 P (1H, m), 4.14-4.09 (1H, m), 3.87-3.70 (2H, m),
> N NH, 3.32-3.24 (2H, m), 2.91-2.78 (5H, m), 2.49-
OJS?_N/_QO 0 2.36 (1H, m), 2.16-2.08 (1H, m), 1.83-1.68
Hd H (2H, m), 1.67-1.51 (2H, m), 1.49-1.41 (2H, m),
1.38-1.29 (3H, m).
. MS m/z695.3 (M + 1); "H NMR (CDCN, 400
H /O/ MHz) §9.47 (1H, s), 8.12 (1H, s), 7.83 (1H, s),
N d 7.70-7.67 (1H, m),7.47 (1H, s), 7.40-7.25 (9H,
16 Q / LS\ m), 6.40 (1H, d, J = 6.8 Hz), 5.03-4.76 (2H, m),
\ N A 4.60-4.39 (5H, m), 4.32-4.18 (2H, m), 3.35-
Qo 0 NH2 1 3.24 2H, m), 2.91-2.75 (2H, m), 2.48-2.38
N o (1H, m), 2.17-2.05 (1H, m), 1.81-1.52 (4H, m),
o H 1.52-1.97 (5H, m).
MS m/z 640.2 (M + 1); Anal. Calcd. for
Cs;H4 CIFN;0,,S, (3 TFA): C, 40.35; H, 4.21;
c| N, 9.98; Found: C, 40.39; H, 4.10; N, 10.00; 'H
\ /®/ NMR (CD;CN, 400 MHz) & 9.80 (1H, s), 8.43
Q of (1H, s), 8.17-7.80 (2H, m), 7.72-7.61 1H, m),
/ S NH 7.40-7.12 (4H, m), 5.87 (1H, d, J =9.2 Hz),
17 ) (Njﬁrn\/k\HH 4.64-4.43 (5H, m), 4.34-4.25 (1H, m), 4.14-
o o 2 4.05 (1H, m), 3.86-3.70 (2H, m), 3.37-3.23
Osg—N © (2H, m), 2.90-2.77 (5H, m), 2.49-2.38 (1H, m),
HC H 2.18-2.05 (1H, m), 1.81-1.67 (2H, m), 1.66-
1.49 2H, m), 1.49-1.37 (2H, m), 1.35-1.19
(3H, m).
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HNOH N27 <NNMmz (M1l) ~/NO/ ONHL2 &
SNOHCH\N O HN 28 HNH MSmz (Mtl) N S NH2 O
w@20080%5680 N S NHMS nmfz (M+ 1) NH2 O O O EDUS007/085366
Cl 30N~\ \HMS mz 568.2 (M+ 1) ~( NH2 HBGGCN O H

40 WD 2008/ 085608 PCT/ US2007/ 085366 Physical Data
Structure M5 (mz), Elenental Analysis, and 'H NMR 400
MHz (DMSO-d6) F Br HNO31 HNHz Ms nfz 688.5 (M +
1)

Physical Data
Structure MS (m/z), Elemental Analysis, and '"H NMR 400
MHz (DMSO-d;)

Q
18 (\a %H\/Q/\N% MS m/z 682.4 (M + 1
N
N

g
19 Q %H WA MS m/z 637.2 (M + 1)

- NHo
O:(.S?_N/—QO e
HoC  H
Br MS m/z 664.2 (M + 1); "H NMR (CD;CN, 400
N /®/ MHz) § 7.55-7.26 (8H, m), 6.03-5.91 (1H, m),
of 4.58-4.40 (3H, m), 4.39-4.23 (3H, m), 4.09-
00 Q / H\/©/\NH2 4.04 (3H, m), 3.84-3.70 (2H, m), 3.34-3.27
: (NjYN (2H, m), 2.86-2.79 (5H, m), 2.46-2.38 (1H, m),
o 4 0 2.14-2.06 (1H, m), 1.83-1.67 (2H, m), 1.67-
Os5—N. © 1.48 2H, m), 10.48-1.42 (2H, m), 1.42-1.25
HyC  H (3H, m).

H
N Q
= NH,
21 ” <Nj\er Q! MS m/z (M + 1)
2
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NOO OSNO HCHF\ Br HN
n O QSNO H3CH

(M+ 1) o Il
WO/B0sNES687. 3 (M + 1)

O 32
FBr H
00 OSNO HCH F
NNOON CSN

N M5 nm
N O

z
33

653. 2

N Cl1
CT/BSNOD85366
H3C H F

34 ~HM5 nlz 668.3 (M+ 1)
\ Br

HNOB35HNM mz 659.3 (M + 1)

Bp
O
NNSO

Structure

Physical Data
MS (m/z), Elemental Analysis, and '"H NMR 400
MHz (DMSO-d;)

MS m/z611.3 (M + 1); Anal. Calcd. for
C32H52F6N601182 (2 TFA, 2 Hzo): C, 4393, H,
5.99; N, 9.61; Found: C, 43.80; H, 5.60; N,
9.17; 'H NMR (CD:CN, 400 MHz) § 9.34(1H,
s), 7.87-7.81 (2H, m), 7.72 (1H, d, J = 3.6 Hz),
7.60-7.34 2H, m), 7.10 (1H, s, J = 3.2 Hz),

22 (j\'rn V(MNH 6.07-5.98 (1H, m), 4.56-4.47 (2H, m), 4.37
. N "\, (1H, t, J = 7.6 Hz), 4.12-4.02 (2H, m), 3.79-
O~”—Nﬁo 0 3.61 (2H, m), 3.35-3.32 (2H, m), 3.27-3.18
ALY (2H, m), 2.91-2.82 (5H, m), 2.36-2.26 (1H, m),
2.09-1.98 (1H, m), 1.84-1.81 (2H, m), 1.75-
1.64 (6H, m), 1.58-1.10 (10H, m), 0.95-0.83
(2H, m).
§ M
Q ;
23 H AN MS m/z661.3 (M + 1
,Q\(N MH (M +1)
e~ 0 i
Os§—n ©
HeG H

H
24 N H\MNH
N S NH,

MS m/z (M + 1)

25

MS m/z 683.2 (M + 1); 'H NMR (CD:CN, 400
MHz) § 10.19(1H, s), 7.93 (2H, d, J = 8.4 Hz),
7.73 (1H, d, J = 4 Hz), 7.58 (2H, d, J = 8.4 Hz),
7.52-7.40 (2H, m), 7.15 (1H, d, J = 4 Hz), 5.81-
5.73 (1H, m), 4.74-4.61 (2H, m), 4.57 2H, d, J
=5.2 Hz), 4.46 (1H, t, J = 7.6 Hz), 4.39-4.34
(1H, m), 4.15-4.06 (1H, m), 3.86-3.26 (2H, m),
3.35-3.26 (2H, m), 3.09 (3H, s), 2.89-2.77 (5H,
m), 2.49-2.39 (1H, m), 2.22-2.11 (1H, m), 1.82-
1.70 (2H, m), 1.77-1.50 (2H, m), 1.50 (2H, m),
1.38-1.21 (3H, m).
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O SN O 0 H3CH41 W 2008/ 085608

PCT/ US2007/ 085366 Physical Data Structure Ms (m z),
wEb@aestoas Anal ysis, and 'H NVR 400 Mz ( DVSCrABYSI0BISS366
HNO36 NF Monfz671.2(M+l) O OSSN O H3CH F Br
HNO37 NNFMSmz 689.2 (M+ 1) 0 S NO H3CH
FBr HNOS38NFMNMz 689.2 (M+ 1) OOF S-NO
HBCH FBr HNO39 HMS nmMz 687.2 (M+ 1)

Physical Data
Structure MS (m/z), Elemental Analysis, and '"H NMR 400
MHz (DMSO-d;)

26 /:§ %H WA MS m/z 638.2 (M + 1)
. N

H
N
; N
27 (\?\ %Hv@i’w MS m/z (M + 1)

28 MS m/z (M + 1)
29 MS m/z (M + 1)
30 MS m/z 568.2 (M + 1)

40



N-C Ny O oz SII OHBCHFBr HNO40 HM nfz
721.3 (M+ 1) Il N\ CF3 00 O S-NO H3C H42 WO

wQee8NEBB608 PCT/ US2007/ 085366 Physi cal Dat a BIT/USI00T/€85366
M5 (nmlz), Elenental Analysis, and 'H NVR 400 MHz
(DMSO-d6) FBr HNO41 NMs mz 667.3 (M+ 1) 0 Q
SNO H3CH FBr HNO42 HMs mz 683.3 (M+ 1)

I NOCH3 0 ~--~0 OSNO HCHF\ Br
Physical Data
Structure MS (m/z), Elemental Analysis, and '"H NMR 400

MHz (DMSO-dj)

N
Q °
31 Ho TN NHz MS m/7 688.5 M + 1)
y (Nj\”/NV(sP

N
O—
32 (HHQ MS m/z653.2 (M + 1)
N
., N

H
N
Q'- Cl
33 Q (j\'(HV@/ MS m/z687.3 (M + 1)
N
., N
0

H
N
Q
34 (\a | MS m/z 668.3 (M + 1)
. N N N

H
N
Q ;
35 Ho N MS m/z659.3 (M + 1)
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HNO 43 NMsnmz 737.3 (M+ 1) NOCF3 00 OSNO
HBCHF Br HNO44 H MM z731.2(M+l) ' N~ O . O PBr
wW@@®SMBBOH3IC HF\ Br HNO 45 N M5 mlz 667. 3P MUS200)/085366

onO O:~S-NO H3CH 43 W 2008/ 085608
PCT/ US2007/ 085366 Physical Data Structure M5 (m z),
El enental Analysis, and 'H NVR 400 WMHz (DVBO d6) F \
Br HNO46 HMS mz 737.3 (M+ 1) . ( N

Physical Data
Structure MS (m/z), Elemental Analysis, and '"H NMR 400
MHz (DMSO-d;)

H
N
< F
36 (\?\ (j\'(H\/Q/ MS m/z 671.2 (M + 1)
N
5 N

H
N
- F
37 (\?\ Hﬂ MS m/z 689.2 (M + 1)
. NN F

H
N
q -
38 Q %HMQ/ MS m/7689.2 (M + 1)
. N
; 0 F

H
N
Q
39 (\a (HH\Q\ MS m/7 6872 (M + 1)
N
. N Cl
0

N
g
40 Q H\Q\ MS m/z 721.3 (M + 1)
. N N CF
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Il O\ OCCF3 O-S-NO HCHFBr HNO 47 N
Mol z721. 3(M+l) ~ (NOr 0O CF3 Oz~ SNO H3CH F\
w®@e00sBI0®O 48 CHMS mz 687.3 (M+ 1) 0 C QFBNSI07/085366
H3CH F\ Br HNO 499 CHM nmz 671.3 (M+ 1) 00
FQ&~S-NO HBCH F\ Br HO O HMS mz 721.2 (M +
1) N-Cl 00 C
Physical Data
Structure MS (m/z), Elemental Analysis, and '"H NMR 400
MHz (DMSO-d;)
F
@/Br
H
N
Q
41 Q %ﬂ\/@ MS m/z 667.3 (M + 1)
. N
O -
O=”—N/_§O 0
HC  H
F
K\®/Br
H
N
Q
42 Q (j\(HV@\ MS m/z 683.3 (M + 1)
. N OCHs
O -
O=§—N/_§O o
HC  H
F
@/Br
H
N
O’-,
43 Q (,DYH\/Q\OCF MS m/z 737.3 (M + 1)
-, 3
O .
O:g_N/—&O ©
HC  H
F
o
H
N
<
44 Q (j\mHVQ MS m/z 731.2 (M + 1)
N
. N
o 5
Otg—N/_&O 0] Br
HC  H
F
@/Br
H
" d
45 (j\(“v@ MS m/z 667.3 (M + 1)
. N
o 5
O=§—N/_§o ©
HC H
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O-S-N 0 H3C H 44 WD 2008/ 085608 PCT/ US2007/ 085366
Physical Data Structure Ms (mz), Elenental Analysis,

W@ ees/0$56D8VR 400 MHz (DVSO-d6) F Br H N O 51P¢¥/US2007/085366
MBmM z731.2(M¥l) C---1 1 NBr OOOS-NO H3ICH F
Br HNOS2HFMSmz 7053 (M+ 1) NC OO Q
SNO HBCHFBr HNOSG3HMMz 701.3 (M+ 1) d
O-N4 O OS11 O

Physical Data
Structure MS (m/z), Elemental Analysis, and '"H NMR 400
MHz (DMSO-d;)

H
N
(@]
46 Q (j\mHJQ MS m/z737.3 (M + 1)
N
-, N

% /—Q 0 OCFs
O=s—N

H
N
47 Q %HQ MS m/z 721.3 (M + 1)
N
- N
o

H
N
48 Q (j\mHVQ MS m/z 687.3 (M + 1)
N
. N
o ™
O=5-N

H
N
<
49 Q %HVQ MS m/z671.3 (M + 1)
N
. N
—\. ©
O

H
N
Q
50 Q %Hv@ MS m/z721.2 (M + 1)
N
. N Cl
e
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H3C

HF\ Br

HO 54 HMS mz 701.3 (M + 1)

N\ C O

ro O S -NO H3C H 45 WO 2008/ 085608 PCT/ US2007/ 085366

wehooglgwmhs Dat a Structure M5 (nmz), El enmental ApEl/ys1087/085366
and 'H NMR 400 Mz (DMSO-d6) MS mfz 659.2 (M+ 1), 'H
NVR (CDCl 3, 400 Miz) S 9.30 (1H, bs), 8.56 (1H, bs),
7.31 (1H, d, J Na=2H ), 7.07-7.27 (6H m), 5.88
(1H, d, J = 8.4 55 ~— N Hz), 4.26-4.57 (6H n,
3.93-4.02 (1H ), 3.77- N 3.86 (1H m, 3.47-3.86
(tH—m)——321+=3-34(5H—0 0= 6o C blﬁ 7;4 3H;
S),|2.49-2.88(4H. m, 2.17-2 H 1
1.18-1.73 (OHOHM™ 2"\ a2’ H mﬁ%(@)érgﬂgw%%ﬁ%gd(wmm
H—T N0 O,S—NG H3C E—H NGO S7 N NHVE
m z| 620.2 (M +F§) N 2
H r
N
Q_'
51 Q HVQ\ MS m/z 7312 (M + 1)
. N N Br
O “
O=5—N/_§o ©
HC  H
F
@/Br
H
N
d :
52 Q (j\(H\/@ MS m/z705.3 M + 1)
N
o /_‘/._2 (¢]]
osl (" Yo ©
HC  H
F
o
H
N
o
53 (\?\ H\/CI MS m/z701.3 (M + 1)
L NN cl
O ‘.
O:g_N/—&O o
HC  H
F
K\O/Br
H
N
S
54 Q H MS m/z701.3 (M + 1)
. N N cl
O -
O=5—N/_§o ©
HC  H
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0 ~-~0 OSNb HICH\ C
0 Il

wWQoB8NeBBHE08 PCT/ US2007/ 085366 Physi cal
Anal ysi s,

620.2 (M + 1)

M (nlz),

(DVBO- d6) ~ \

1) OSNO H3CH\ d

El enent al

N, o-1l

HNOS5S8 NNH M nz
0O QSN O H3CH 46 WO
Dat a BUT/US200T/€85366
and 'H NWMR 400 Mz

a HNOC 59 HCVMs M mz 639.2 (M+

HNO 60 NW\NH M5 nfz 598.2 (M

+1 0'.. SO -NO HICH\ C HO 61N N5
nm z612.2(M+1) N O 00 NH
Physical Data
Structure MS (m/z), Elemental Analysis, and '"H NMR 400
MHz (DMSO-dj)
MS m/z 659.2 (M + 1), "H NMR (CDCl,, 400
KO/CI MHz) & 9.30 (1H, bs), 8.56 (1H, bs), 7.31 (1H, d, J
N g cl =2 Hz),7.07-7.27 (6H, m), 5.88 (1H, d, ] = 8.4
55 Q %Hv@ Hz ), 4.26-4.57 (6H, m), 3.93-4.02 (1H, m), 3.77-
N
o % L T 3.86 (1H, m), 3.47-3.86 (1H, m), 3.21-3.34 (5H,
Cl
HO;,%—NH o m), 2.74 (3H, s), 2.49-2.88 (4H, m), 2.17-2.36
’ (2H, m), 1.18-1.73 (OH, m).
KO/CI
H
" 4
56 Hv@ MS m/z 6252 (M + 1)
S\ Cl
O “
OsgN O ©
HeC H
Fas
H
N
<
H
57 Q” (Nj\'(N\/Q\/NHZ MS m/76202 M + 1)
0 4
ol N ©
HeC  H
O
H
N
O,__
58 Q (j\'(plv@AN”Z MS m/z620.2 (M + 1)
. N
(0] ,—4
o Yo ©
HC  H
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OHC'H" 0 H\ O O62HMMZz 654.3 (M+ 1) '"

I O OSNONR2 MHC H\ NOC 63 NMsSmMz
we2®saseh + 1) N'Y O O F O S-N O Me H 47 WPCT/US2007/085366
2008/ 085608 PCT/ US2007/ 085366 Physical Data Structure

M5 (mz), Elenental Analysis, and 'H NVR 400 Mz
(DMSO-d6) €1 H\ NOBr 64 NMSnfz 687.2 (M+ 1) '"
Il OOF SSNOM HC H\ NQBr 65~

M57n/ z669. 2(M+l) O '~--'" O

Physical Data
Structure MS (m/z), Elemental Analysis, and '"H NMR 400
MHz (DMSO-d;)

H
N
Q
59 Q %Hv@ MS m/7 639.2 (M + 1)
. N
O ‘.
O=5-N

H
N
K NH
60 (\?\ %HVQ MS m/z 598.2 (M + 1)
., N

H
N
Q
61 Q {j\(n MS m/7 6122 (M + 1)
. N
—, ©
0

H
N
Q
62 Q (j\'rnvég MS m/z 654.3 (M + 1)
> N
N
¢]

H
N
O,_.
63 Q %Hv@ MS m/z 6432 (M + 1)
. N
—\ o
O
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OSNO MMH" O H\ OC 66N M57n/z668.3(Mt1l) N
O O0OOSNOON2 MH'"CO H\ OCd 67N
woB0aNEeR. 3(Mtl) N O O S-N O NS~ CH3 0 Me PCHUR007/085366
Cl H\ NOC 68 HMs nlz 696.3 (M+ 1) NII OO
OSNONM M H48 W 2008/ 085608 PCT/ US2007/ 085366
Physical Data Structure Ms (mz), Elenental Analysis,
and '"H NWR 400 MHiz (DMBO-d6) ci Ocl 69 N M nfz
704.2 (M+ 1) , Il 11 % 0 0=~S, S-N O ONH2 M H cl
Physical Data
Structure MS (m/z), Elemental Analysis, and '"H NMR 400

MHz (DMSO-dj)

H
N
Q_.
64 Q HV@ MS m/z 687.2 (M + 1)

N
65 Q “V© MS m/z 669.2 (M + 1)

H
N
%
66 Q (jYHV? MS m/z 668.3 (M + 1)
. N
o

H
N
O,__
67 (\a H MS m/z 7323 M + 1)
~ N N ,O
N
H

Z O
]

H
N
O,__
68 Q “vé? MS m/7 696.3 (M + 1)
% N
o —\ o j\
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NOcl 70NMs mz 655.3 (M+ 1) NJ-YO O OS-NO
OH Me H Assays [0080] The suitability of a channel
W@easMstedg pr ot ease i nhibitor such as a prostB&I/HS2007/085366

inhibitor for the treatnment of a di sease nedi ated by
inhibition of a channel activating protease may be
tested by determning the inhibitory effect of the
channel activating protease inhibitor on: (1) the
native, isolated, purified or reconbinant channe

ot

adall Vall Ilg |JI Ul cabc, tst Ilg ar St l aUI C Ubl
assay format, ghaing the met hOdMg?m/g iaﬂ%meml %ymﬁ%y}l%wmoo
al . Blochen1caf and Bi ophys|C es (DMSO-dy)

laYalW WATaAY

Contrunications 2004, —324(2)-953-63;—andfor (2 the
i on| channel /i on ansport function in suitable
i SO atedkpells onf | uent epithelia, using the

met hods €§52r¢be in Btidges et al.; Anmerican Journal
Physi Mol ecul i gy 2001,

%{31 1) : L16« Qj;%ﬁi dson @WZ?WJ%MF@I of

Bi of ogi cale tryo=2002; 2[f7(10):8338-45.

Bio*hen1831Nas§ays [ 0§84k Recpnbi nant human prostasin
and natr bta%e and gU|nea plg prostaS|n are generated

[c19 9 8] | UI "y l U IICL IIUUD UCDL,I I UC UL OIII pvway CL aI -y

Bi ochem and B|oo~ S5 Res. Commun. 2004;

324 2): 953- 63. reconb|nant enzymes are incubated

in an el obyte buffer confaining the test
moound cIe a suit e | wel | assay

%f [ e such 84 we d@%?%#§Q§l§ def i ned

ting afterot |ng f enzyne wi th conmpound or 49

WO 2008/8&5@08CPCT/USZO@7/085366 vehicle, a suitable
fluprescéht Peptide substrate|is added to the assay

oo

fr-xture—AsS—substrate—becorres—<cteaved—by the—-active
enzyme, fluorescence (neasured, using a suitable

fl uordssayence pl ate reader) increases and the rate of

t

o Py o Skl ERE WO et SR
mbhmadmdheWhﬂmeﬂbf@dsymeodeEQbyumﬂmmwndgChgmewpneamgd
[?ﬁtegsg ?nagl%?rge%gatg tbatdettgrml%l}ggtthe 1%8% {0 ofa tthE: ghe‘n%él agtrfvaltlﬁg protease
mmnmmnds) dfe nhtiree, 1snM&de1mllﬁlediraiyremeﬁndﬁJ; chaahd] astiviatinnprOtedse,

of. the., .
Pifsbrrtatt vy o TR CHR SR e TREHA Fesbsb i spingpy et
Bibeen{dcal ar[ﬂ\Blbphﬁﬁalrﬂdsedcrﬂml Iﬁbrﬁ)mﬂ,méﬂ\zﬂlohw(@4n3\ﬂ4(2)@gﬁﬁemnﬁloi (2) the
nMto 5 nM articul ar, ex e ounds . of
IPHQI&?P%%S‘?P %@pq{%\@g"t‘r@n iy i3 1??33% Cﬁ.ﬁﬂorrﬂ?/fl ysnpepsthelig using the
héBeas Aeerib&MntBRidged ¥Vl f A @& dan Uerﬁd-'P oﬁﬁh}@Mog& ruaﬁg 661 MMlecular
to 500 m% or from500 nMto In
TAwsinioer<001e S3As bl 1rand ]H%RﬁédSRn et\ﬁéf {Pé%nai %fs%loloﬁ%l (hemistry
Fovb O177005-83 35085 S5 M

Biochemical assays

[0081] Recombinant human prostasin and matriptase and guinea pig prostasin are
generated according to methods described in Shipway et al., Biochem. and Biophys. Res.
Commun. 2004; 324(2):953-63. The recombinant enzymes are incubated in an electrolyte
buffer containing the test compounds or vehicle in a suitable multiple well assay plate such

as a 96 or 384 well plate. At a defined time after the mixing of enzyme with compound or
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Epithelial ion transport [0083] Human bronchia

epithelial cells are cultured according to nethods
wa@le®snsisesl i n  Danahay et al., Am J. Physi ol . PCIUK§2007/085366

Cell Mol. Physiol. 2002; 282(2):L226-36. Wen

suitably differentiated (days 14-21 after establishing

an apical-air interface), epithelial cells are

treated with either vehicle, aprotinin (200 g/m) or

test conmpound for 90 m nutes. Epithelia are t hen

\%&11%‘1%29 S%E% tﬂ%lgr%sce%{ Eepﬁg'e su%sstcen? c{ed (t)on t%% ﬁllixgtlrg? As Substrate

®pom¢s| dlﬁaned)hfy thesdtive emyomnﬂuamcéﬂne (agisaad, usmg e soifablehe

i rcui cur
RkctPet Py TpD inst b dhn gt REb e BBt gy prpyme
aetilikyl) VIQl(}j/U)S quﬂﬂ;:lﬁe@gi:jd tBiid e rr?&iitﬁtyltdfﬁéet df Sy fest colm@Bund. The efficacy
asure the addition of amlo
gf‘?s& %qm%oﬁln%d& EXPEFSsqds thefioperafratpn tlf"ﬁ éndﬁé?seﬁqg%@fmﬁ“ﬂ% in the
&@ﬁ@egﬁwppgnﬂ is expressed as the concentration
|ndu0|2€ a 50% i nhibition of the total

adp?ﬁ%] nrg_eg%ﬁsqquilwgnq’s(ﬂ#ﬁ@ﬁ%‘ﬁptl% mayave K; values from 0.1 nM to 5 uM.

RARbhO bk GBS R PoLNR of Be-infeBOSAhay FhvE RNGAIGs frof P AMNES00 nM;
of the invention may have |1 C50 values from1l nMto 10

figm P} b S OenMrftre .1 ndvbiepbRMer fesm §haM i Ylofn pasgjcular
Jk@l‘ﬁ?leé %91 &ﬁde gisthg [nQ/%tfli)n th‘ave’I-K Mue?frorﬁ@rlenM to 0.5 nM; from 0.5
parti cul a? ly from1l nMto f In yet other

B &np hMs fromonpd tindisnMf freth 0 nl\/ht@éﬁ@ intyh opigm (384 eM| tCSM. In yet

L
than 1 nMor nore than 10 M 50 WD 2008/ 085608

PCT/ WSZR0i4] B8%3RGort Tr acheal potential difference (in
vivo) [0085] Cuinea pigs are anaesthetized, usin

s H8043] aldwnsrgbronshial epifhehal seliscase erdiared aseredingty mefhe tdh@ﬁéed in
I r t

et P PR LBl VAL PR DRPSERAS P, Vi
&yrt@i:ﬂh diffgregiatbd oyt -2 I we edtabdisid v arhapidat-aic ngarface), mr:llial cells
V.
eg(g % \élﬁla délglg \(Jeél % é %r 48 H l(ﬁO%g%ﬂl) %Ie t%gt CS%EF&@QQ n9t0|olﬂltnﬁtes
&ilmwhwzﬁe thén phaftCBlnitOI@harnlvees:mdescrmnaﬂ 1nUBzmahm/ et al.,Isypra, maintaining
tﬁ% cl;rolncent{aglgn ﬁehlc{e a[;rotIYnelrll Xl’ tegt%grtn ocu% 08 lf.ile alplcafTaé/e Ot%%h erpltheha

I'ng aer osol
shosi ctrgmt Afrreat @SE) inedn hlemﬁr@lf Hy@bltagé(ﬂarﬂ];gng thé eplﬂmﬂhml 7810

el B R OB R iR B 51 Wt 1o
;IMﬁféthﬂaplcSﬂ §URBe E4POSREeI ThépRERS bF the a@a&onhfouﬂcgs expressed as
electrode is inserted into the tracheal |unen.

P farcei@doninditipo) P &nhiidep qf HacdPabapro iR SRORNEVE %[%?%R%ent of the
Mhiloridbls&lskive Isd.he ani mal's neck. The tracheal
potential difference is then neasured, using

sUPYSA| T8 sRne. Favnonadicd thpan rerBeemaniavadSo walﬁ@ﬁrqrﬁ 1 nMto 10
Mkﬁhﬁﬁ x%hpl@é C®mﬂ_(9fﬁﬂ§@f{ theoﬂpcl:ntllgﬁ%f ?"ﬂg&él ICso \kﬁ%@ from 1nMto 1
131(1) 31-6. The potency of the test conpound

M prrexygeparieularhelreiod @M ed@Biniy 1a yelBwoer eetRies: @ﬂmnqqndsn?é the
; t n

RFS) e RRTERERey Rom 0 OIIRE o FREETIUE 0, ot ot
tacnmpbmompmnds gayl berCb)s«aluheba tharak eMfopmorg ghhny &t th | ve
pur poses only and that various nodifications or

changes in light thereof will be suggested to persons
skilled in the art and are to be included within the
spirit and purview of this application and scope of

the appended clains. Al publications, patents, and
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applications cited herein are hereby incorporated by
reference for all purposes. 51 WO 2008/ 085608
WERMBSBO7/ 085366 Clainms 1. A conpound of PFRCHUB207/085366
(1): R 1 (i RR)p OH 91 N, (CR2)11-J-(R1)x B OO
(1) or pharmaceutically acceptable salts thereof,
wherein O (CR2)p R2 is a substituent at any position
onring A, Jis a 5-12 nenbered nonocyclic or fused
carbocyclic ring, heterocyclic ring conprising N, O

and/ aryl r ring, provided J is not
tri WM@%N "2'11 Bis Hor (CR)k

RI0086] | Guiacaypgrthre ariEhetized\GaE a elfort £k i i@halatidRlanhesthesia such as

ha?%)a iu-g%éshlﬂﬁﬂ% sho(n(%?%j; artl\la% NR%\‘}:\%régngége needle is inserted

in{o@2rdch &Ry SR Beophara idR2) butRO hde @ siddGhe trachea, a small IVolume (50-200
- 1- SOPNR6RY7, r opt1.on, )
@agé%?{ﬁ%& S@I@OH?CL %33 gu%e éqlgpwﬁ)ase(@ﬂgntg}skg@}aé éfo the

£irdyas. 2okt ay thien @dcover An@BdcbMB lllyYanfrRedri. tAelEe@rQltlvely, test compounds
carbocycllc ring, heterocyclic ring

l&.aélgp@lptereﬂa? qném@i uemg@grwol o@y@ogﬂ%%vpg A@z dgfined time after
&Jsfﬁg ¢ arfifnals @u@%@ %aB anaeﬁh@t{%&@ Qlfslhg‘ﬁlthabMﬂ'nXefs%sm such as

t oget her forn1N R4 and R5 are independently an
fspnipmand) VlaémesThett@tﬂaf@ isthgpexpesrdane d PEafdrseyridee electrode is

1'f1§e?tgd nﬂgh@ 'Elggﬂégll thiGer. 'Anlgferélrcé/ LleQfodb ?st a@goqﬁ'{eYtled in®y thgeﬁ%@:@ of
Cl.6 alkyl, C2.6 kenyl, C2.6 al kynyl, or -

@Escle\m dhreanimabs |nsckCThfr trNheai gotentrad differepgrets ien mgagitedpusing a

L.R5HT A3 ARSLaRRALLY étiélba?stﬂ%gdj R J}%}H%Fﬁe Bcol Appl Pharmacol.

nnnocygvlcﬁorﬁgdée rlngF n h are 1 pg%égﬁkrfnmmm

H950B.16) 8ll46y The ©Rendy af the repl con@RuiBl ia kkprespéd ayrthe dose inducing a

5_0%:53%210]{fo§ ?n thg %ensitive—component of the tracheal potential difference.

[0086] It is understood that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview of
this application and scope of the appended claims. All publications, patents, and patent

applications cited herein are hereby incorporated by reference for all purposes.
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WO 2008/ 085608 PCT/ US2007/ 085366 each Ris H or Cl.6

al kyl, C2_6 al kenyl, or C2 6 alkynyl; 1 is 0-6; k, m
wozaedspoar e | ndependently 1-6; xis 0-4; provPCBEUSTRA7/085366

is piperidinyl when NH Y-R3 together form N -12; and

further provided that RS is piperidinyl when Bis

(CR2) k-R5. 2. The conmpound of claim1l, wherein J is

t hi ophenyl, thiazolyl, phenyl, pyridyl, indazolyl,

pi peridinyl or pyrrolidinyl. 3. The conmpound of claim

1, wherein Rl is halo, C -¢@lankyl, CF3, OCF3, phenyl,

-(CR2) 1- NR6R7, - (CR2)1-C(=NR) - NR6R?,

C(dgz) (19{% R(?%OME i?&ﬁ%?ﬁ or - (CR2)1- ORS:

wher ei n each 1is 0-1;, and R R6 and R7 are

i ndependently H or Cl1 al kyl. 4. The conpound of
claim1, wherein R2 is phenyl or cycl ohexyl, each of
which optionally suliski)tuted with halo, SOz(Cl_6

al kyl), or an optlonaﬂly hal ogenated C1_6 al kyl or
ClL 6 alkoxy. 5. The und of claim1, wherein R4
is an optionally s |?H?ed pi peridinyl, --CH=<:)
or --CH =C) NH cyc y N\phenyl 6. The conpound of
claim1, wherein Y s allbonéRasorJarR! o (CO-. 7. The
conpound of clai BTN\ wherein sai d conpound |s of
Formula (2): 53 WD 2008/085608 PCT/ US20D7/ 085366 R2
I (~R)pRAHA(CRYMNM(CR2)n-J-(R1)x R3-yNO 1
H (¥)pPhaifiessirHlyRecerirglepaly @eﬁeﬁfdé/B@fﬁI&e ntly an
Opt®Q@ﬁ%5¥8%MﬁﬁBh&&%€Qaﬁyﬁ@ﬂﬁﬁkﬁql l; R3is C1.6

kenyl, (CR2)1-R5; or
NH-K‘S R3- 2aprsnlsead thenoaycNiFiRr fHS@é@rbowauq ringREyeroaycli4 e comprising
a-n@/opé k&¥| lror ﬁ&?r Eilllyl Hnrﬁagg)vfae@ﬁ?s ﬂopgﬁ&ﬁ dently 1-2. 8.

he conpound 0 wher ei n and J are
|ndependently anﬁbptlonally

(CR2)m

R*>—Y—N %‘ s
Bis H or (CRy)—R’;

Y is a bond, —-SO,—, -NHCO- or -O—-(CO)-;

R'is halo, —(CR,)-NR°R’, —-(CR,)-NRC(=NR)-NR°R’, -(CR,)~C(=NR)-NR°R’,
~C(0)-(CR2)-NR°R’, ~(CR2)-NR-SO,R®, ~(CR,)-NR-C(0)-R®, (CR,)-SO,NR°R’, or
—(CR2)1—0R6, or an optionally substituted C; ¢ alkoxy, C;¢alkyl, C, alkenyl or C, ¢ alkynyl; or
an optionally substituted carbocyclic ring, heterocyclic ring, aryl or heteroaryl;

RYis Cialkyl, C, alkenyl, C,¢ alkynyl or —(CRZ)I—R5 ;

alternatively, NH-Y-R? together form NH;;

R% R*and R’ are independently an optionally substituted 5-12 membered carbocyclic
ring, heterocyclic ring, aryl or heteroaryl; or R*is H, C;¢alkyl, C,¢alkenyl, C,¢ alkynyl, or
— CR=P@

» wherein P is C or N and ring E together with P form an optionally substituted
5-12 membered monocyclic or fused ring;

R®and R are independently H, C;¢ alkyl, C,¢4 alkenyl, C,¢ alkynyl or —(CRz)l—RS;
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substituted phenyl. 9. The conpound of claim?7,
wherein x is 1-3. 10. The conpound of claim7,
WoL@BeI08 i s SO2. 11. The conmpound of cl ai m 7PCTAB2087/685366
R3 is Cl1.6 alkyl or an optionally substituted benzyl.
12. The compound of claim7, wherein R4 is an
optionally substituted piperidinyl. 13. The conpound
of claim1l, wherein said conpound is selected fromthe
group consisting of: 54 WD 2008/ 085608
PCTdatISRGOM! 4853 6kkyl, E, bhikdnyBor CN dkylyr N NH 36 H I~ S
NH21,N vv O(C(O011/~0 SNOGOQSNO HICHHICH
Br B0O%F F O/ O2HI NH37HF INSF OOON NH

SN 1905 n@nd p MreGhddpdkdendty HC HHHr) F~ Br FD Br O/ O
SHNNH3 HF NS N2 Il NOOOOF OS-NOSN

H3G B 43C H
provided R*is piperidinyl when NH-Y-R’ together form NHy; and
further provided that R is piperidinyl when B is (CR,)—R’.

2. The compound of claim 1, wherein J is thiophenyl, thiazolyl, phenyl, pyridyl,
indazolyl, piperidinyl or pyrrolidinyl.

3. The compound of claim 1, wherein R'is halo, Cy¢alkyl, CF3, OCFj3, phenyl,
—(CR»)-NR°R’, -(CR,)—~C(=NR)-NR°R’, ~C(0)-(CR»)~NR°R’, -(CR,)-NR-SO,R®,
—(CRy)-NR-C(0)-R®, —(CR»)~SO,NR®R’, or -(CR,)—~OR®; wherein each 1is 0-1; and

R, R®and R are independently H or C; ¢ alkyl.

4. The compound of claim 1, wherein R is phenyl or cyclohexyl, each of which
optionally substituted with halo, SO,(C; ¢ alkyl), or an optionally halogenated C; ¢ alkyl or Cy ¢4
alkoxy.

5. The compound of claim 1, wherein R*is an optionally substituted piperidinyl,

'§'0H=<:> or 'g'CH NH
cyclohexyl, phenyl, .

6. The compound of claim 1, wherein Y is a bond, SO, or —-O—(CO)-.

7. The compound of claim 1, wherein said compound is of Formula (2):
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F Hf \ Br \ Br H 4 9 HNSNH NNCI 00O
ii OSNOC | H3C H3C "H C F ;)\ - C N\ Br O
w@2g08/0856p8 NH 40 H ON S NH2 OIN\ CF3 /~\ O BX/U52007/085366
OS NO H3C HH3C H 55 WO 2008/ 085608

PCT/ US2007/ 085366 H F HNF\ Br ' O6 HNH 41 H
Il NSNH2II' N OOOOSNOS-NO HC'HH3CH FH

\ CH3\ Br NOHTr)- 07HI NH42 HN S NH2 NN

aCCH3 Il O0Q

O NNH3
H

c
O
R2
G

~(CR,);—J—(R"),
H 0
H

2)

wherein R” and J are independently an optionally substituted 6-membered aryl;
R?is Cisalkyl, Cy alkenyl, C,¢ alkynyl or —(CRz)l—R5 ; or NH-Y-R? together form NHj;
each R in (CR») is H or C¢alkyl; and

m, n and p are independently 1-2.

8. The compound of claim 7, wherein R”and J are independently an optionally
substituted phenyl.

9. The compound of claim 7, wherein x is 1-3.

10. The compound of claim 7, wherein Y is SO,.

11. The compound of claim 7, wherein R’is Cis alkyl or an optionally substituted
benzyl

12. The compound of claim 7, wherein R*is an optionally substituted piperidinyl.

13. The compound of claim 1, wherein said compound is selected from the group

consisting of:
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SNOOSNO HCHHCH F H\ CF3 Br
43 ~INC S NH2 N Nv ~/

WO3gseBIaeC 'H F H\ Cl Br

/ ~NNS N II
O H3 H3CHF HI
45 CS N-'y

I1NHSNH46 H NH2 ~ 1|
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o
H
N
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9- O0OO0'0" ~AOOCF3 OSNO O HHICHH\ OCF3 \\

Br F NOHCOI12 HI \ N\NH47 H/ SNH Il N1 OO
W0O-2008/085608 CF s SN OO S-N O H3C H HBC H N FPEI/BS20BT/085366
O 13 HNH48 H/ NNS NI NH2 ~ (Il 0 oz~Il O/4
0O0CIl SNOSNO HBCHHICHFBr F\ Br NHONO 14 H
~\NH49 H~~ Il NSN2 (Il NF OOO0OF OSNO
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PCT/ US2007/085366 F H\ C \ Br NOH16 H\" NH 51
WORESABIB Y Br 9- OO0 ~- NOO S NO 0 H HEHUSI0HS85366
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O~-~ 0SN ONOOSNOHCHHCHH\ Br Hf \ C
NO/ NOC 20 NH\ I NH2 55 NHOO O0Z4 nOnO
W@R008/0E6D8 O O~-SN 0 H3C H H3C H 58 WD 2008/ 0856P8BI/US2007/085366
PCT/ US2007/085366 Hr \ € H\ C H HO/ O NH 21
NN56 Nzz~, | 0 OOO~-~00S-NOOS-NO H3C
HHCH\ O HH r-o OO/ 22 NNSNH57 NNNH 2
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F
K®/Cl /D/Br
H
N d § g
16 Q Ho PN s Q / HQ\
. /_g N NH, 3 (Njﬁ(N Br
N\ O © O:g_N/_QO ©
O H HC  H
cl :
N /®/ K /\O/Br
Q o)
/ S NH 5 F
o —/_& 8 2 o /__/——& Cl
Os§—\ © o=l Y ©
HyC H HC  H
F F
H H
N N
% <
» Qoo s K nax
. NN . NN cl
o % o
O=§—N/_§O 0 Otg—N/—§O (0]
HoC HC  H
cl :
N /®/ K /\Q&
. q
19 Q (j\ﬂ/ﬂ @ . 54 Q / H
o) /_g NHo -, N N cl
Os§—\ © ° O:E_N/_&O ©
HoC H HC  H
H H
N g N d cl
» QT = QL
o = o =
O=§_N/_§o 0 Oeé-N\/_&o ol cl
HeG  H HC  H

58



PO HCHHICH-)-cl H\ G NOC
H NNN2p. ( n HHNOOCS-NHO 3 0
WO BIH8/0856 Hp NO 25 NH I S NH 60 NNH INE2US2007/085366
00-NO 0 OCS-N O H3C 'H H3 H 59 WD 2008/ 085608
PCT/ US2007/ 085366 Cl / \ G HOO26 N\~ NH 61 N NH
0- 0ii O
\

O OONO OOSN
024 HHi NH 59
H

(1~ i O\ NH SNO SNO HCHHC'H
a a H/~H\/ NOCOG O HN 27 NN®62 N

Cl
N §
g
( \/(j(NH2 (
21 H 56 H ]
Q\r“ e . (Njﬁ(“ g
. 0 X

-

9 “ !
Oss—N |
HsC H HC  H

H
N

O '

d QQ

g <1;1\H/N\«/ﬂ:;>‘4LH2 <;j1\n’N NHz
. ©° —\

\O

H

1]
O=5—N
/

H3C

H H
N 0 N Q
23 H\/(\>_§<NH 58 H\/@ANHZ
. NN . N
Q . 0
[ o
H
N
H < k
24 N H\//Ej§*—<NH 59 <ftl\n’“
N N S o, N
NH2 o~ o
H
H
" < ) % NH
25 / H\//Ej§*‘<NH 60 <hil\“/n\v/[::)
L NN o % F

59



=]
&
o
"
als
o
=
OnN g
2. g
zZ
SH
9=
Zz
oz _
T
zzZ
., O
NN
~©
I
oZMm
Z_o
hzz
Owo
~
]
NS
1 O
o_-o
No I
HN%
ZT
o ©
~Gm
"H%
t_%
Ooé&
ZITg
=

@)
QMNW
OO-O
T oZ2o0o
I o
/WHM
OoxxT

o
To_.o
—~_0
<. 2

(Il
—. -
OO LWL A
Iz -
OGO
W%%N
T %N
C-%o
Fm%
o N2
=<4
Q_U(WH
zZ
6288
O%Sm
NH%N
e
OH&M
o3
—_o~nO

NH

61

NH
NH,

62
60




HBCHM HFBCdQ Ht\r HVN'" NOC 32H/ | 67
NO SN \WOOOSNOONS-CH3 i HO HICH M H
wWo2@8/083608 H H\ | N C 68 QN QI3 O 0~ N-0 EETDUS0MI/@B5366
OHM HCHMHFBr CI H, N\ NOC 34 H69 N
NOOOO= OS-NO ONOSNO\VNHz HBC H M H ; and
F\ Br HC N\ N, NC OO0- 3 NNs 70N 00O
~~0S-NOO0OSNOO™

H H
N d N S
. N N S . N
o 5 é O
H H
N Q N Q
32 / Hv@ 67 I
. NN . N 0
| — \
= H O
H H
N d N o ¢]
d cl :
33 H 68 H
N N - N N
o 5 o 7 j\
:S e
H
N N
™ Q
34 H 69 (j\r(“
. N N | X %, N
0 _N .

H
35 / \ 70 H
(Nj\'(n\/(s> '~__<Nj\!fN

v i

61



H3C H M H 61 WD 2008/ 085608 PCT/ US2007/ 085366 14. A
phar maceuti cal conposition conprising a

W@ b@sagwos i cal |y effective anbunt of a conpouPdI/US2007/085366
according to any of clainms 1-13. 15. The use of any
one of clains 1-13 for inhibiting a channel activating
protease in a cell or tissue systemor in a mamal,
wherei n said channel activating protease is prostasin,
PRSS22, TMPRSSII (e.g., TMPRSSIIB, TMPRSSIIE),
TI\/F’RSSZ A ﬂ’lMHR&Sﬁt,lcaTMﬁ@‘B%on coHRIng)a, théraeti@ilig S€fective amount of a

E E CAP2, 1)épsi n, cathepsin A, or
BcﬁﬂfdlmgetPé’%X éalmi The use of any one of clains
1-13 for the manufacture of a medicanment for treating

a candi i at ed nel ease
gnc elt'I:he use an al’ée Osfl;C}sl Hé?n? g??or 1nh1§18rﬁ%a c?ha]nn a tl aElng protease 1n a

celkmttllsﬂﬁ aldtem bfnncammmmﬂt Wwindeimisdih claansﬂcaomdmhg}pnb&pmit pstasin,

eSSBS L0 SRS L AR AR Fuess

(MTHPRGDIatrptase (MIVBRSH L APDVPRES 3y pliRRGSAsih M &Fheddrophil elastase.
matri ptase (MISP-1), CAP2, CAP3, trypsin, cathepsin
A, or neutrophil elastase. 17. The use of claim 16,
wherei n Thaiusk afangbhd afrelaiigs &9 3 daritiad i@ahufdctune dihremeadivaamanior
acr

s.ion.transporti epi t hel
weding g sttt B e b SR bt ERe g B Gy Whtem or ina
mafntr&li uRGoptidhaldy i@ @otbinaidnonith het &l therdf@utid i@nt) S$@e@fn said channel
aim 16, erein id c i1 is ' [ [
aciffp ey ise e ap sy BRRSO IMPRSSON o £ PR S Sue. ThfSsRu e,
TMPRSSCMTNIPRSS 3; MR S5 4 QRIISPLG thMBptadel (VDISRE 1, ABBEAIER3, trypsin,
asthma or a respiratory tract I nfection. 19. The use

catpsig i PRRePEOPRhEs&sH sai d second therapeutic agent is
an antl - inflanmatory, bronchodil atory, antihistam ne,

ant tihiotic . or. se, and is .
Tt otiBr U R Too bR B isery Steied it tp pigpement of
ﬂulﬁ h&o@sﬂﬂﬁ) Ghiigordia € Oi theNgorttRe fOYMOILti& @iniudant3pudl). in Tdpiratory
use of claim 15 or 16, wherein said channel activating
tissHgs ?reaa%oé“ql@“@?@g{eﬁgl n. 21. The use of claim 15 or 186,
wherei n said ceI | or tissue system conprises bronchi al

[ [
P fé? € "I%e use of c?almqg wherein said condition is cystic fibrosis, primary ciliary
dyskinesia, lung carcinoma, chronic bronchitis, chronic obstructive pulmonary disease, asthma

or a respiratory tract infection.

19. The use of claim 16, wherein said second therapeutic agent is an anti-
inflammatory, bronchodilatory, antihistamine, anti-tussive, antibiotic or DNase, and is

administered prior to, simultaneously with, or after the compound according to any of claims 1-

13.
20. The use of claim 15 or 16, wherein said channel activating protease is prostasin.

21. The use of claim 15 or 16, wherein said cell or tissue system comprises bronchial

epithelial cells.
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