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APPENDIX SUBMITTED ON A COMPACT DISK [0003] NOT

APPLICABL I I I 0 t
invention is direc gﬁ%&%%? ar‘é‘ In |b%'g§s}‘ -lcl)—'?éi;’/i;{‘gﬁlleée1
[tk adbis innisrtioukirirathepuiplt B KotisiPngdidienhAnrdicatipefédore
sHEBIY 1D, KERNG: HiseasRs Mediaied Ry hese RIYEASea NAIB8E8SSNS, filed

invention is also directed tg pharmaceutical compositions comprising
Maed L0 pbRihat e oS RetRre e BB RX GEEREe20 STATE OF THE

ART [0005] Cysteine proteases represent a class of é)e tid%ses

charact&: R &%&%&%?Els&?tm&m e}gg{mne of

the enzyme FEPRRIABIYREONSORBERRESEABRCHIDRDE VIBINORMENT
[%g!aq@gqn@@gﬂgﬁgﬁsing of proteins. The abgrrant activity of cysteine
proteases, e.g., as a result of increased expression or enhanced
activation, however, may have 25 pathological consequences. In this
regléd, certain Cﬁstein'e roteases are assoc':'iated with a_number of
di ! hQ i RS E RTINS ays A E B AR GR UTER
tUMQ@R GERAON IGRTIR G Qrep s, susaia, T @O A at O PASET DISK.
c j trophy and others. For example, increased
@ﬁ%ﬁ%ﬁ?w )Eredistribution of the enzyme are found in tumors;
thus, suggesting a role for the enzyme in tumor invasion and metastasis.
In I WO 2006/102243 PCT/US2006/010063 addition, aberrant cathepsin
B activity is implicated infSEEP(EEABE RS EHIMEumatoid arthritis,

osteoarthritis, pneumocystis carinii, acute pancreatitis, inflammatory
[Middlay disedbepresent invention is directed to compounds that are inhibitors of cysteine

proteases, in particular, cathepsins B, K, L, F, and § and are therefore useful in treating
diseases mediated by these proteases. The present invention is also directed to

pharmaceutical compositions comprising these compounds and processes for preparing them.

STATE OF THE ART

[0005] Cysteine proteases represent a class of peptidases characterized by the presence of a
cysteine residue in the catalytic site of the enzyme. Cysteine proteases are associated with
the normal degradation and processing of proteins. The aberrant activity of cysteine
proteases, e.g., as a result of increased expression or enhanced activation, however, may have
pathological consequences, In this regard, certain cysteine profeases are associated with a
number of disease states, including arthritis, muscular dystrophy, inflammation, tumor
invagion, glomerulonephritis, malaria, periodontal disease, metachromatic leukodystrophy
and others. For example, increased cathepsin B levels and redistribution of the enzyme are

found in tumors; thus, suggesting a role for the enzyme in tumor invasion and metastasis. In
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and bone and joint disorders. [0006] The prominent expression
ofcathepsin Kin osteoclasts and osteoclast-related 5 multinucleated cells
and its high collagenolytic activity suggest that the enzyme is involved in
%geggﬁ%mediated bone resorption and, hence, in bone abnormalities
such as occurs in osteoporosis. In addition, cathepsin K ef&ggg%ﬂﬁfm?ﬂi’

I n%an its elastinol,ytié activity suggest that the enzyme plays a role in
o LTS A S0 ROISCPPPRSalrLIatich oFRaeads heemtald
attfsisomabptthiti|ysicnan eyeiisasrinii evasgladdditpabdi siateforsiptindisease
%Hﬁgogagltgstasis of melanomas. Cathepsin S is implicated in

aRUARLHL f melar . > 1S I
Alzheimer's disease and certain autoimmune disorders, including, but not

gdmedﬁeaye@msn?%a%%ﬁ%ﬁat lH%E%%rﬁ’%ﬁtspa%aﬁs@é‘%ﬁs‘é‘%@%@i{f’

Graves' disease, myasthenia gravis, systemic lupus erythemotasus,
nHERes R ceth AR ithBighasdeaenpluie stditkeessictesngraiditsis involved
izﬂgek:@@st?mﬁmBosei&?@Eﬁ@a@m,iﬂé@@,efﬂ&Q&mﬁ%&x&é&ﬁ%&_ﬂd@%ﬁ&m

ot limited to asthma; and allogeneic jimmune reponses, including, but not
OESRETS, 10 P RGPS RSEARRD OF Yoo e el poBBy Rt Ao
sugesitimiobe ofadive abos wikbréipidisnegodjmizdaisthatall increase in
cysteine protease activity contributes to the pathology and/or
[90T pt&iethensin bfivrieitadbsaomalbsotensl picteatyrisittve hativityesétiis

dEkassRhaNRIMEs I bRANIaHAELTBIer e Mt 20 nhikit HRS 8. K,
. L, F, and/c@ will E;;;'h&refore be useful as therapeutic agents. SUMMARY
R R RO SRS hehunReimmne tisrsdesrnslafiasbut erh
lipdrdponamfeoasandiabélds, ReltAENCIASE RIRghRRS AR HRAE d@Base,
1 Rods Ay, l; E52icsclalklg.cl lkylalkyl, aralkyl, .
e e B A B i
Hathyaatordhvsomifisp dn additigns erseeptinfoinimdidetatkox g lomivadizorRSss
inbldregent akyhateatsoxmalie/ W%&Q%Q%ﬁéﬁeﬁ&ldyﬁgﬁ%@ P83

i is alkyl, or R3 and R4 to ether with the carbon atom to whichthey are
néﬁac ISR ot organ transplants or tissue grafts,

{0008] In view of the number of diseases wherein it is recognized that an increase in
cysteine protease activity contributes to the pathology and/or symptomatolo gy of the disease,
molecules which inhibit the activity of this class of enzymes, in particular molecules which
inhibit cathepsins B, K, L, F, and/or S, will therefore be nseful as therapeutic agents.

SUMMARY OF THE INVENTION

[0009] In one aspect, this invention is directed to a compound of Formula (I):

where:
R'is hydrogen or alkyl;
R*is cycloalkyl, cycloalkylalkyl, aralkyl, heteroaryl, or heteroaralkyl optionally
substituted with one or two substitutents indep endently selected from alkyl, alkoxy, or halo;
R’ is hydrogen, alkyl or alkoxyalkyl;
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cycloalkylene optionally substituted with one to four fluoro or
heterocycloalkylene optionally substituted with alkyl, alkoxyalkyl,
hydroxyallcyl, acyl, cycloalkyl, cycloalkylalkyl, or 5 haloalkyl; R5 is alkyl,
haloalsybentionally substituted with cycloalkyl, aryl, heteroggy@ea6/010063
heterocycloalkyl, cycloalkylalkyl, aralkyl, heteroaralkyl,

heter. }/cl%ﬂﬁé%alkyl -(alkylene)- X-R9 (where X is -0-, -5-, -SO-, -SO2-,
-CO or -NHSO2- and R9 is alkyl, haloalkyl, cycloalkyl

cycloRTiepdRtogatieravisliape brstoroaioph thetbideitaikyte boduaedbaycloalkyl,
cﬂﬁd&%ﬁéﬁ%@lgﬁﬁw&hﬂéd (@Jtﬁ’ 1588 féuﬁ%&%]gyﬂ%&?%%g é}%}) ehs c>)<pt1’:§nally

..... N NHCO-, or -NHSO2- an

S%Emﬁﬁ(mlt%ﬁywlh@l@e@ Al o ot Rk e operie Ry aleelaybistiror

hadigieltc ring in R5 is optlonally substituted with one, two, or three Ra
inde Y S d from I alkgxy, hydroxy, haloalkoxy,
(:yane(??tggllig ééir? 0|p aﬂ<ox?/]ca %%r.%?ﬁad tgpc’t’( %f' bt anine 5
h%ﬁewlmlﬁﬁawym@%ha@htbya@eréém@r¢myiyuetwgmypmmtmmatmytene)~
xalfpnteiRiony., aloaoxyoleloneRi Gl @YERpIM RS, gnﬁyﬁi‘

dfr droxyalk alkoxyalk |, aminoalkyl, aryl, heteroary
ha? r"ﬁ% f’@ﬁﬁy y@%g%}‘réﬁkﬂﬂ cheieegraksikyl,
hmwmﬁ@hw&wcﬁﬂww&ﬁybrWrw%almmwwmwX‘

;s hpterqar y bon onxy nyI
s &Lonyl cyC § o BﬁoonﬁQgt’ﬁl‘&Woa&y} aryl,

heterocycloalky oxyca dlﬁyloxyca

hetraearyla pyibsiotosralrRgion), Whereindheatopiaio/oralivnddargrigR’ is optionally
subeTR8 Ao Ol 213D RRER Rt vV 1A Uik SMbalEICERRN)

- and, further wherein the aromatic or alicyclic rng in

I het%a? cloalkyl
STReNs BVIRG e RalePARBE ASRGHRR RePRiGBEbBbAed with
onsetemdttmwmm?mwﬂaﬁw hadoagky) aimmoam?wmﬂml%ymw
r an

haﬁ{aﬁ%%eﬁélé?lgﬁﬁh 0%?51%5:@21} aﬁ% arﬁn%gtgéo%%y$%e?er cyc

nﬂl’fﬁ ekl Apningalioyh ary nfistarorrdrerlinb baterrmmtk by %ﬂtl?’dkeﬂnmlwmﬁaﬂcyi
hewmmmwmwmmmm; 3659; fyihise Radpdepsndently selected
ﬂi{ﬁ%% IC< D toht}aloallig )d alkoxy, haloalkoxy, alkylcarbonyl,

a ox{}'ca onyl, CArBo% éﬂfﬁ%@ﬂ?fg lﬂémﬂﬁ i'/nylamlno
hetﬁfﬁﬁﬁ@t@&ﬁ@ﬁwwc@mmsmmbmm@mmmmmauwaﬁmmphtm@@dt@
helb85R0kIO0 REACCHHNI ARiRSEEART %%E{Ih%ﬁe@ Rﬁo\l/slqlﬁ(yla cyeloalkyt,

m_ﬁt*harmace tical composmon
eiero or heterocycloalkyl); and further wherein the aromatic or alicyclic ring in R°

is optionally substituted with one, two, or three R¢ independently selected from alkyl,
alkylsulfonyl, haloalkyl, alkoxy, hydroxy, haloalkoxy, or halo;

R’ is haloalkyl;

R’ is hydro gen, alkyl, or haloalkyl; and

RYis hydrogen, alkyl, haloalkyl, cycloalkyl, aryl, heteroaryl, heterocycloalkyl
attached via a carbon atom wherein the aromatic or alicyclic ring in R® is optionally
substituted with one, two, or three R® independently selected from alkyl, halo, haloalkyl,
hydroxy, alkoxy, haloalkoxy, alkylcarbonyl, alkoxycarbonyl, carboxy, ¢cyano, alkylsulfonyl,
alkylsulfonylamino, aminocarbonyl, or aminosulfonyl; or

a pharmaceutically acceptable salts thereof.



comprising a compound according to the first aspect in admixture with one
or more suitable excipients. [009b] According to a third aspect, there is
provided the use of pharmaceutical composition comprising a compound
according to the first aspect in admixture with one or more suitable
excipients in the manufacture of a medicament for treating a disease in an
animal mediated by Cathepsin S. [009c] According to a fourth aspect,
there is provided the compound according to the first aspect for use in
[0092] Ueatiathapatienndadergaisg 8 thevapy - whereit-thiedherapyidauses an
comprisi{TUARG3RONSE.ID {16 PAUCRL Ol ncne amadiment. this. disgigsure is
o directed 10 a pharmaceutical composition comprising a compound of
excipieEormula (1) or a pharmaceutically acceptable salt thereof in admixture
with one or more suitable excipients. TOMI] in another embodiment, this
ooow; - disclosire s directed.to.a method for jreating-g disease;in an, animal
mediated by cystelﬁe proteases, in particular 3ataf%lpsm , which method
comprisipg AfHFRYNA BTFRTHSE HHg B the Bsii et T B Bampaition
excipiem€ @MY isigAtheranadticalyaifecivemmnoint ot ancampaund-affarmula
Cathepsirg@, or a pharmaceutically acceptable salt thereof in admixture with one or
more suitable excipients. !D=) in a further embodiment, this disclosure is
directed to processes for preparing compounds of Formula (). fOU1.3] In
f000c; AaneihRfembadimentdhissisclasuiaisidireatiesia acmnethod.ahérgating a
espect foP SR Underaoing, 3 theragy whereln (he. iherapy causes an immune .
~ response, preferably a deleterious TRmune response’,3 in the patient
response g HpPEIAY- administering to the patient a compound of Formula (1) or a

- jomg %%@%%ﬁ%@{;%%e @mmﬁ{ Hereof . Preferahly. (e, iImmung:

_ response is mediated by MHC class Il molecules. The compound of this
comprisigis el eemnovadP bEcaamiBer e PiriBRs TR AN arre iy ol dhrseein
admixtutD GFRPYHE FeIaRb bnihg-tbarpstinvolves treatment with a biologic.

Preferably, the therapy involves treatment with a small molecule. 100141

your; Rrefesahlv.the.Riglogicis a:onatein praierably, amMeedy: MarePraashild & an

20 monoclonal antibody, More przf=ably, the biologic is Reaicade&’,
animal iRehERs(DY CHRINFAEYPATE FAQBTIMIAETHoRSHo Je sk mthed capeises
admjm’slll%?t@% Botozinfar Bndlenatihate Mﬂ&?!ﬁ&ﬁgﬁﬁﬂé een¥asHImALD,

nter

eron alpha, (r), Arresp(r) Zeva'ln(rg or OlIT3. ‘
effective amount of a corpound of Formnia (1) or a pharmaceuticalty acceptable salt therecf

in admixtore with one or more suitable excipients.

OBz} In e further emboaiment, ‘shisk disclosure is directed 1o processes for preparing compounés of
rormuia {1).
JO013) 1n another smbodiment. this disclosure is directed 10 2 method of reanng 2 patent
undergoing a therapy wherein the therapy causes an immune response, preferably a
deleterions immune response, in the patient comprising administering to the patient a
compound of Formula (I) or a pharmaceutically acceptable sait thereof. Preferably, the
immune response is mediated by MHC class Il molecules. The compound of this discicsure
can be administered prior to, simultaneously, or after the therapy. Preferably, the therapy

involves treatment with 2 biologic. Preferably, the thérapy involves treatment with 2 small

molecule.
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[00151 ly, the treatment involves use ofhep , low molecular weight
heparin, pro "de or h, [00161 In another embodiment, this disclosure is
directed to a method of treating immune response in an animal that is
caused by admiadsaafion of.a biologic to the animal which method
compnres administamig to the annual in need of such uvament a 've
thwapautically amount of a compound of Fommla (1) or a p eutica][ly

[0014] o RS Sabaniams iuer OB [omisrbien enthod}r’rmmeﬂmﬁ&&s@quure

muaaclﬁrﬂirﬁﬁlsﬁhso asemetieefiep l{ﬁé’f{,‘ﬂ,ﬁ%ﬁ 1 t Iéil bigl
an indivi uagfI partmpefdmg in %%?ﬁ%’aﬁlal

fflplelng,ﬁﬁzjmlnlsterlr&g to

g%ﬁé %@ht@wbemmmsmmmﬁ;e bIO|OgIC

FWBBMWUGWBW%W%Q&;%% eJg.fireated to.a method of
ndergoing treat

go hylactically treéatln patent u it Wi 2 b0 with
cfgﬁﬁﬁ or a phaamaceuticaily acceptable salt thereof

to treat the ' response caused by the biologic in the patient [0019] In one

[0015] eribddigbbnththisaisnionse Bepied Bethedtalidefergnngtheloss
' Gem&mﬁa bIO|OgIC in an animal due to the immtme response
caused by the biologic comprising g the biologic to the annual in the

fo016] Presengs.Andiabsanse Rl aconanound, of yeom; 1%[.2)9591 B Eﬁe}xﬁﬁ? rESpOnSe

salt thereof. [0020] In another embodiment, thls Isclosure is
im an mmﬁmuh@m@mﬁeubﬁmjmwaﬁnamﬂmm@w
rie meleﬂiﬁat%thea@em@&MSﬁm RO tAtED

utcall ac tabl tthergof | 021 anoth re(ﬂr%gl ent: thls
m}glscarosu IS gl E t Mm Oraeut

callyacceptablesaltthereofforthe of aent. Preferably, the
medicament is for use m the manuent of a disease mediated by Catbapsin
S. [0022] In another embodiment, this disclosure is directed to the use of
a compound of Formula (1) or apharmaceutically acceptable salt thereof
for the mnannfacnse of ammedicament for combination therapy rito a'
biologic, wherein the compound of this disclosure treats the immune
response caused by the biologic. Preferably, the compound(s) of the
disclosure is administered prior to the adinjaistralion of the biological
agent. Preferably, the compound(s) of the disclosure is administered
concomitantly with the biological agent. Preferably, the compound(s) of
the disclosure is administered after the administration of the biological
agent. Deta#led'Description of thelnveafimn Definitions: [0023] Unless
otherwise stated, the following terms used in the specification and claims
are

apaaysradoci Al

4z



defined for the purposes of this Appiicaton and have the following
meamap. WO 2006/102243 PCT/US2006/010063 [00241 "Alicyclic"
means a moiety characterized by arrangement of the carbon atoms in
closed non-aromatic ring structures e.g., cycloalkyl and heterocycloalkyl
rings as defined herein. [00251 "Alkyl" represented by itself means a

aight or.br, e ra e hatlc ical cont to eight
Ewﬁirb%nn}lgt%%fgﬁﬁ é‘ihsl%(?t utehrlvwﬂlsj%aln dicate récg’ gg kyfl‘]nc %e”t?ﬂ/rfc’ a clinical
trialsiimA bisdopipl ommpg ;, F}l mmmmmmm trial 2

painaieatealiytixenyisss mtrthereos wiig Bi«iologic.
branched, saturated allphatlc dlvalent radical having the number of one

{ ' H
N BB B o

& PSS &Y eirge miic ey pEfamitfiene phmmatty
e WWNME'm%mmt

-SOZRradlcaI where R IS aIkyI as defined herein e.g., methylsulfonyl,

Ifong the |Itl|§1 OO 81 "AI Isulf n Iamlno" mFe
[00 31} (:iri(]:a(iw ere ure 1§ }/Iect ame daetefmm the loss in the

is all as define hereln
ARSI W&ﬁ&’ﬂ?@ﬁﬁ?&“ﬁé Sofnedipinge comprising
erdrintiac mmawmmﬁmmm@m@pbam@ﬂﬁem@@ Fommuia (B or 2
phatHRLAKALIR Hrerlidsec0030] "Akkoxyalkyl" means a linear
monovalent hydrocarbon radical of one to six carbon atoms or a

{g@é’é}an eheshmanavialent hydigearhon radical ok dRies, 1. £aF Qgﬂr%vmg efficacy of a

bstituted with 20 at Ieast one alkox group preferably one or two

hmlam@;@aamsl Fretpx Jodhryimel ¥ g2 compomnd
; 1ileeed0031] "Alkoxycarbonyl"

refersto a C(O)OR radlcal where R is an alkyl group as defined above
1602210 MGRNGAshed e thRdcasharyl ardithadikr. LOA3ZEcAminealioN ormula

‘means a linear monovalent hydrocarbon radical of one tQ six carbon 25
@ spaRiedesepiapiin e&%ﬁ%ﬁ%&&%ﬁiﬁ%ﬁﬁﬁ%ﬂtﬁ?
Prefoabipnbsmbdtivatet withr viclaube orempTEer AP BATOI NG 3

R is hydrogen, alkyl, acyl, hydroxyalkyl, alkoxyalkyl, aryl aralkyl

gaei%?t‘tfoaw}g heleroataLy o 4 rigrcyeloalilalyl audR 8 ahs@ttg@ﬁm alkykmuie
droxya y‘t gf oxyae[ yl, aryl, ara eroar Lheterqaralk l,
T S TR IO R A RSATRS ggm % Y or combmaton

tmﬁ{@‘@ﬁé lélfg?&xlgésénarm the compound of this dtsciosurﬂ ireats the pmmune response capsed by
the biologic. Preferably, the compound(s) of the disciosure is aqmmmmﬁ}mnr to {he admimsmaton
of fhe biologicel egent. Preferably, the compound(s) of the disclosure is administered concomitantly
with the biological agent. Preferably, the compound(s) of the disciosure is administered after the

administration of the biological agent.

Deteiled Deserintion of the Inventior
Defnitions: _
10023]  Unless otherwise stated, the following terms psed in the specification and claims are
defined for the purposes of this Applicafion and have the following meanings,

(%3]
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WO 2006/102243 PCT/US20061010063 defined herein e.g.,
aminomethyl, methylaminoethyl, dimethylaminoethyl, 1,3- diaminopropyl,
acetylaminopropyl, and the like. [0033] "Acyl' refers to a-COR radical
where R is hydrogen, alkyl, haloalkyl, cycloalkyl, aryl, aralkyl, heteroar
Wé{é?g‘%}%ﬁf(ﬂ or heterocyeloallcyl as defined herein, e.g., r%%ﬁ{yﬁlé"%@{
trifluoroacetyl, benzoyl, piperazin-1-ylcarbonyl, and the like. When R is
[083KY| it Miqfietaueosn Bk shREARBReA S B RIS SR PIie saTbon atoms n
clofaylaliobm means adoraisTeneyaenyhydrasriboR kadicatiafonadudisi
carbon atoms or a branched monovalent hydrocarbon radical of three to
heggdearbons substituted with at least one, preferably one or two, acyl

defined i .. 10 methylcarbonylmethy| ,

b AR Thy Bl FSH So e e A e i SUEARE.

rafiehasGONRER taditdowberetRendnRsanthimdissendiesisy eaelebtddrebides
, | roaryl; :

m e?let%gc%ﬁé Fgg%’lg@gf@{ﬁﬁw Sie rﬂﬁﬁyhlsggﬁi?g@%ﬁ%ﬁbﬂ bind the like.

and R' together with the nitrogen atom to which

[olgy a‘ﬂj%}ﬁ@ﬁ@?ﬁd&%&i%&%@%%li%ﬁ sletingst bereinerdd, [QA3Gled
Anunosul onK}" means -SO2NRR'radical where B, and R' are

gl ety > Rl SR iR RS A8 A R PR R e PO o0
(-CEgeredrsibog (HbEELR exiclehistia <R CR, GG Ridogettieiasith the
r W C

e eyt
(-QE Hool Bt ratdbelilite, 20 horses, sheep, goats, swine, deer,

and the like) and non-mammals (e.g., birds, and the like). [0038],
[068ATbmtikyeidhat masnsicBiPeiarisy theedhimliehtsisHIS hsran Hean
méthsRiEaiadeHIR SHsHaMmnaklatgns in the ring system are sp2 hybridized

and the total number of pi electrons is equal to 4n+2. [0039] "Aryl" refers
[ouz8) mostegisolivwyiintest bieydicNHEDR setohlybortRinint@ to 4FirR8 hdrep
%ggﬁlyﬁ RSS! GEAGN A RAIOMANR i, Phenvl or naphiy!

"Aryloxy" refers to a -O-R radical where R is aryl as defined above

(068} PGRGYY SBRIYIOYR ANt ik Rl A0 A DAY £aEbRM 2b81RE 40
a -C(O)OR radical where R is aryl as defined above e.g.,

mpRER;IBROER BRshiAe KsHhthyloxycarbonyl, and the like. 7 WO 2006/102243

PCT/US2006/010063 . . )
[0030] "Alkoxyalkyl" means a linear monovalent hydrocarbon radical of one to six carbon

l,
|3

atoms or a branched monovalent hydrocarbon radical of three to six carbons substituted with
at least one alkoxy group, preferably one or two alkoxy groups, as defined above, ¢.g., 2-
methoxy-ethyl, 1-, 2-, or 3-methoxypropyl, 2-ethoxyethyl, and the like.

[0031] "Alkoxycarbonyl" refers to a—C(O)OR radical where R is an alkyl group as defined

above e.g., methoxycarbonyl, ethoxycarbonyl, and the like.

[0032] "Aminoalkyl" means a linear monovalent hydrocarbon radical of one to six carbon
atoms or a branched movovalent hydrocarbon radical of three to six carbons substituted with
at least one, preferably one or two, -NRR’ where R is hydrogen, alkyl, acyl, hydroxyalkyl,
alkoxyalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl or heterocycloalkylalkyl and R is
hydrogen, alkyl, hydroxyalkyl, alkoxyalkyl, aryl, aratkyl, heteroaryl, heteroaralkyl,
heterocycloalkylalkyl, cycloalkyl, cycloalkylalkyl, aminocarbonyl, or aminosuifonyl as
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[0042] "Aralkyl" refers to a -(alkylene)-R radical where R is aryl as defined
above e.g., benzyl, phenethyl, and the like. [0043] "Aralkyloxy" refersto a .
-0-R radical where R is aralkyl as defined above e.g., benzyloxy,
henethyloxy, and the like. 5 [0044] "Aralkyloxycarbonyl” refers to a
e&&‘ﬁ%ﬁ ical where R is aralkyl as defined above e.g.,FCT”USzmmm63

benzyloxycarbonyl, phenethyloxycarbonyl, and the like. [0045] "Biologic"
defiesdicrene eapaineniied Brigaminertixlcdinehyinmirpeiyhnisms for the

diteaispRM D LERNATSseROadisaaee. Examples include, but are not

limited to, proteins (recombinant and plasma derived), monoclonal or

[ar;@nyclqmy;hwﬁmtz@d@mlmwia% &?@FRBQH@@Q@%}B&%?M&E@@@B@&&%
ike. Biologics are currently. availaple for the treatment of a variet
A3 A P S S GS C REOBFITR Tbaey™
acQarbifysroeted, leen@ () Eiereatlidaylfodaml @ytibaliis réfers Roisalky! it is
re@ﬁ@@&ﬁ'z‘?ﬁﬁﬁéﬂﬁ%ﬁgrmg)ﬁlﬁ(}%%ﬁiflg containing three to eight ring

carbon atoms e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and

{tﬁfﬁ]lik@A&&a[Qﬁ‘lﬁlé&ysmm@hm}hr&fﬁ{m@%rﬂﬁlifXM)sﬁaﬁ@%%@i whese
R is cycloalkyl as defined above e.g., eyclopropyhnethyl, cyclobugllettrg

.
a0l BHURY ONOf AR RYEr B 2SR RSO IR X G56RRAE Fieiitted yvith
at-lADRpraftichl wne rer Bvis eyt inoaiky)l adefebihrddbeoys e.9.,

the like..[00 .
B U R SRR ARG, WS e e o
[q{gge tes A SIARLANG SRINONRMS: FALAXATRIS, ﬁt&gﬂm ﬁ}@%&gxﬁc%&@

and R4 together with the carbon atom to which both Rl and RZ aré

selpetedrfErrr i egraiaiig and b B ematyt heeraated & the following:
hedcifitolikela 251 80% id Risegaacspacifiicallyosel udes B RYhIAIBANIY attached

89 d{tion o{ an animag ar part thereof and includes an unhealthy condition
L8} SICrocycioamilic %S € 61‘8111. . .
at may be caused by, or incident to, medical or veterinary therapy

lied imal. i.e.. the, "side, effects” .of such apy.. 8 W
O SR o SaSKE RS WSS B nfeltency
selgtadtiEcin b e aliol[a0b 3yaind i deivrouslihauprakghonhse” means an
hdifiodyoR AesROAS6RapRVRREeREHYR: HBstReRtAle PRUEMEY £aHSRed

disease in atient. As.an example, dosing a patient with
form Eéaferocyc o }no as de lged %ereggp ’ gapa a

[0037] "Animal" includes humans, non-human mammals (e.g., dogs, cats, rabbits, cattle,

horses, sheep, goals, swine, deer, and the like) and non-mammals {e.g., birds, and the like).

{0038] "Aromatic" refers to a moiety wherein the constituent atoms make up an unsaturated
ring system, all atoms in the ring system are sp” hybridized and the total number of pi

glectrons is equal to 4n+2,

[0039] "Aryl" refers to a monocyclic or fused bicyclic ring assembly containing 6 to 10

ring carbon atoms wherein each ring is aromatic e.g., phenyl or naphthyl.

[0040] "Aryloxy" refers to a ~O-R radical where R is aryl as defined above e.g., phenoxy,
napthyloxy, and the like,

[0041] "Aryloxycarbonyl" refers to a —C(O)OR radical where R is aryl as defined above
e.g., phenyloxycarbonyl, naphthyloxycarbonyl, and the like,
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murine antibody either as a therapy or a diagnostic agent causes the
production of human 5 antimouse antibodies that prevent or interfere with
subsequent treatments. The incidence of antibody formation versus pure
rine monoclonals can exceed 70%. (see Khazaeli, M. B .
%%E”ﬁg 2%?.1994, 15, pp 42-52; Dillman R. O. et al. Cancé;'r8 éjilg%ﬁ%%rﬁ.mm%s
1994, 9, pp 17- 28; and Reinsberg, J. Hybridorna.1995,14, pp 205-208).
[00aitithalleXvipieto o kinbulemalR mditAby aentdt omldsaid Davhtie
beﬁ@ﬁpmgﬁgwlmimtting factors such as factor 10 VIII. When
administered to hemophilia A patients, factor VIII restores the ability of the
[edigpdtersiofAltherghitactad W hikcal hibkraR fy ateliylisstitfekiditbavre c.g.,
b imrinune es% sein H m?ggiliacs as endogenous factor VIII is not
e’ﬁ%géﬁtﬂ IR Bdod and this it appears as a foreign antigen to the

immupe system. rQXi 9. f jents yyi d
O L T £ RO PR Y Ui
abimiéle(sebenadhv carbpsil pEEsihy PR B Me ARgdhedsR 28(3), pp

273-276). These neutralizing antibodies 're?ll:yire the administration of
(0947 e Binbsintserric e ot &5 Aty Ar A Sarblbde aumpigns for
thd;@f@:tﬁ@i&@h@&g@gﬁ@g&iyte f@%gaeg@m%@tmaﬁénbgﬁw xgﬁtiﬁﬁlme' eﬂﬁn%ﬁomhs

olerance (S rie e . V.. EXP. VieQ. blo , = .
CRRTR AROBEAT Sr b ehichieRi e R SRR
antibnudingosxpehinaomes, and te dikimBtisdp gichare Omeentyreesiohl esfen Hierreatment
oraRRlicatignQl AhGranR Wik Y s ganeiateaAR: M WRR SASAaNSe capable

of bloCking any subsequent administration of the same or similar virus
[0636F ViRiRGXARGE! /) -ctosbMiriagy. 1995, 69, pp 2004-2015). This

ensures that retroviral therapies must be based on the transient
[oeXRreseiLakaniateings Mndisest eeIRAmA0ENraLseaeRtesitie o

.the . host . Directed dentified multigle. viral .
A S S R T g e e
b 'S lr J fV OI . —d 3 t
OS] RIS Auch PO [t GBS W
abirvpesrgioty sitirepablelly b roelebytyipdrb iy deburtnerbirh padehedikdill have

utility for repeated application. Another example of an immunogenic agent

1088k efiCiveiprtiriensspgaiibsiedas i NER krlicah wWorRde Sgenplkyl as
deBi@xb Rt dpitpRisLitcistoufetkispentinex3tlesnys niatite tike.

Clostridium botulinum. As a therapeutic agent, it is used for muscle
[oeBeprdaTgscisuikhlas Cefeicad dyittalpia inhaddiiimoiccgdbmiipcayiplidag dnee to

it BhSREIICH BAP RIS, RAE NS QSR ARHIRIZING R 8@&%‘&&%

oxin that resuﬁs In rediuceﬁtzefﬂcacy see Blrkrgin F. et at.‘A%m Neurol.
cafipp 2R [pphedL etaRd méMnikcentipehed Smyevilarliollend inatydes, but is not

1006 Y23 Rfnfk/US2006/010063

w‘}u- ’ },\r“ .
o, &
Zg ) _ and the like.

[0051] "Disease" specifically includes any unhealthy condition of an animal or part thereof
and includes an unhealthy condition that may be caused by, or incident to, medical or

veterinary therapy applied to that animal, i.e., the "side effects” of such therapy.
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Neurophysiol. 2001, 2001(3), pp 2-4). A "deleterious immune response”
also encompasses diseases caused by therapeutic agents. A specific
example of this is the immune response to therapy with recombinant
human er;/thropmetln (EPO). Erythropoietin is used to stimulate the
GO 818t ed cells, and restore red blood cell counts in patEntE ¥HiE s
have undergone 5 chemotherapy or dialysis. A small percentage of
(0883 n{Pavedd mennsbotiiskrasap Guabritrerdddequently are unresponsive
to both therapeutically administered EPO and their own endogenous EPO
10053d CAleesioms MBINgeMESRT NXDOD ABUENBRE46PATS jha sy eunafettive

trEHERRIRNE DM ﬁeﬁ?&%@ﬁs@@@s‘éﬁeﬁH\/ﬁaﬁ&ﬁe%@%%&%Er%ﬁﬁ%‘ﬁ'géﬁm with a
severely diminished (see Gershon S. K. et. al. NE 2002
R % 7 e a5 AP RERE SR %?@@?ﬁé%ﬁﬁf@%t@ﬁgﬂ%ﬁw&f Eaanan
anbinmiie rsiiiecife axapmylmimﬂn&anﬁaﬂ méthmﬂaeql;enﬂk@ﬂné&tk. al‘he mczdence of
oward
an@ﬂm%aﬁh fUé}El% g 4§§}t§ iug exnee %K\{BB et

activated T Is In |ca r|a patlen d°m|n|

al pfoﬁ‘ﬂ’é’@’ﬁft’iﬁbéaf’és %Mtﬁ% {H’@FﬁﬁyR Thesal a@m@édfésﬂiﬁesiﬂ% 9,pp 17-

28) auara&mm&@q thpbaRywal 909 My IRie 6. 268d Rasiismeien %ﬁ;&%ﬁfﬂown
iers o

4 em t%n{n e reac%?n iS.severe eno%%h thatFé)atlents with high

BRuman &h eigorﬁlo SELRHD RS FerRINSESF NS N PRI HLERg FRSiort SRMGifaetor
VHu§Vsse@ritisiclon & hackabyilial Alpatjcrsfifalce XD pletisea theiabiity of the
b185HIRAGY: the tig, Hupifad), | %éy?% qelonal antipedy, directed a alnst

TNF and is usedto treat rheumatol thritis patients. en ta‘l(%n a

hemoppilizes 3% enflacgerns GistRe VFhin My parrenbaitsin hleeibmg ihus stmmpars as a

fot&gﬁ@ﬂf@g@t@fﬂ&ﬁﬂﬁﬁﬁﬁe w&mthaﬁwxﬁiﬁelwm@% &f' %ﬁ&%ﬁi‘i‘é‘nﬂs‘ 4B produce
0, mediated immune response

them li tht | 2
R g b B e e
MAﬁ‘e‘mreﬂ"@mrhﬁemﬁt ORX RGBS pRABId Gl sFoemsatcisralinist mamm tequire
thSRpltnmelashles drigSHibiRANeWRD 1858 sillad I.the:R Tk SR Diotting

chemical structures will con ugate with hosrl%rotelns to stimulate immune
paF%‘@SE?Fﬁtu?fhc@éﬁsﬁﬁ TRZInEnP é’@é‘?‘eé‘i}ﬂ@Fﬁc iRANgE EEBRSobrpRse (see
B138 B 3i7al. astl: Kimpbfed. etaalzmomrpylsm@gjcﬁ&ath@iQﬁh&%g@ﬂééx&%ple is
n rtl of these host reaction me i ted.

R G 10 L B i e
redamS Kt thn annlisative 06 p theapadis s dromeicsd dmagumdeﬂpedsmMIe of
bi&@ﬂﬁéhﬂﬁi@se@@ﬁ&&ﬂﬂ%ﬂﬂ@{ﬁh telle &ﬁk@ﬂ%&%@lyﬂsﬁx@%m et al.
7 é?f ﬁt‘q’% éga Fl§iefl O%pabo substltuted hy one or more, for example

0’8 iR At rAb o Ee At Seairal hssapigh FRust e based
ondbiefrdutions ey dafined dpréhis Aphb damrmbd;qieﬁikyh isfcHisdesquence into the
hof Qmoﬁl%lﬂgf @@J&?&hﬂa&”@&@@ EXﬂUIﬂ'le rfg vnﬂ ”ré/ t:r%;fgzing epitopes recognized

by host antibodies (see Hanne, Gahery-Segard e al. J. of Virology 1998. 72, pp 2388-2397)

suggesting that viral modifications will not be sufficient to overcome this obstacle. This

invention will enable a process whereby an adenoviral therapy will have utility for repeated
application. Another example of an immunogenic agent that elicits neutralizing antibodies is
the well-known cosmetic agent Botox. Botulin toxin protein, is purified from the
fermentation of Clostridium botulinum. As a therapeutic agent, it is used for muscle disorders
such as cervical dystonia in addition to cosmetic application. After repeated gxposure
patients generate neutralizing antibodies to the toxin that results in reduced efﬁcacy (see
Birklein F. et al. Ann Neurol. 2002, 52, pp 68-73 and Rollnik, J. D. et al. Neurol. Clin.
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WO 2006/102243 PCT/US2006/010063 and the like e.g. chloromethyl,
dichioromethyl, difluoromethyl, tiffluoromethyl, 2,2,2-trifluoroethyl,
perfluoroethyl 2,2,2-trifluoro-1,1-dichloroethyl, and the like. [0057]

L%@Ah#e e means alkylene radical as defined above Wﬁ%ﬁ{%ﬁ%&%n o3

our, pre rably one or two hydrogen atoms in the alkylene
aveo?, been re Ia ed téy 5 fluorine atom(s). [0058] Haloalkoxy refers
Fé"é‘f atfieh %\9 TalchilEs riN HeuEmTerarsyelse gicompasses

dﬁeﬂmmﬂi@(ﬂxe&&ﬁiﬂ iba 0 ethpxyifidiBuanpm %'&hﬁié}&s mmﬁlﬂg%sponse to

to ti
ﬂ‘-‘”ﬁ?’ RN s e e
efrved arids ayd teptase ofd mmﬁ@qﬁr@mm(wmmrmmmmme
cﬂaﬁr@meﬁp%ygﬁrygg SH'ETH&I%%&%HP?FE‘ ARG QRN RIS EHRAE: Ezl)q and

u%qures ntative heteroar¥ rin ude, but are not limited to, pyrroly
SRR R P ERPADA SR SO L ARt R fheir own

eridspanoly EPOr(sinyaspietaidin g, @YW| 2PYEIBE M ,41691@’%5) They contract a
d@&‘ﬁgpm'})ﬁ J%ﬁ t%j h&%ﬁ%iilb rl‘:% n‘é%%e%lllye gf pinolinyl ;%i)q&unoljs%ld (see

qumazo linyl, qum pyrazoy a

Gery ?@l‘%&ﬁ/ﬁﬁ)@l M&%%@%@@mﬁ&&lﬁﬁ@rem@mmwr ciF@efitheckpy is
letaDIRIne@edy W@MMM@M&E@MM@ angdhe WeeriQQell

ryl fers t C(0)O-R radical wh R
O@?gtf%na Ox%ace?lﬁi aXQBre : S o %%%?F?%&@L’?a b%v or@ gstzva!fgd T-cells. In
clmmm@@ﬁ‘}ﬁdi@ﬂwnwmﬂmdiked [OBA3]piddies Qﬁﬁ&ﬂ@lbs IR {Re therapy.

d f 0
Tﬁ;‘ﬁ”@ﬁ%ﬁgﬁ%@%@ﬁ@% RS SR e

PRGBS s ROTS S o Ropzhithet witisrdsiyith hisle fifensadkybasn anti-

mctesfmadbﬁbm&ﬁbc1ﬂyﬂ£§m&§m&%@faﬁytﬁé§?g}lﬁ@% Ke OREIDEK Srckage
1 ‘%Oé%Gf_}&] eroar carbonyl” refers to a -C(O)O;R radical whére R'is
a fina] e g{a

eroara ﬁama?s defL B BIROS L ESERRIS FIRAHTAOJ R Hppvenejenal antibody
disghtehagiiytTaNRyiokimardonyleant:tine: 26 sikeri {0 @6l eterasyaloalityl

~IBirsp dAie Rl IR 0 e OO bﬁ ek G patiaits

5 or. 6 carbaon ring atoms wherein one or more, préfaer ONE,
ST SFUASA SRR A AV SioRiG IBpBS e ae o avy- élrtr@r@r@amrﬁlsemag@-
mdtiiod mnub refponde-indSEdd B thSE)Ercane Aathes WharsiR, qraeragé\mrwg

carbon atoms are optionally replaced by a keto ( 30 CO-) group

[0dRdlerobyaioaliodmislg d$ ‘Gplicoiily fuseséosysiaatisyh Rov Raheteroandy 11
molecule drugs. 1t is known to those skilled in the art that certain chemical structures will

conjugate with host proteins to stimulate immune recogaition (see Ju. C. et al. 2002, Current
Drug Metabolism 3, pp 367-377 and Kimber 1. ef al. 2002, Toxicologic Pathology 30, pp 54-
58.) A substantial portion of these host reactions are IgG mediated. Specific “deleterious
immune responses” that are IgG mediated inclnde: hemolytic anemia, Steven-Johnson

syndrome and drug induced Lupus.
[6055) "Halo" refers to fluoro, chloro, bromo or iodo.

[0056] "Haloalkyl" refers to alky! as defined above substituied by one or more, for example
from one to thirteen, preferably from one to seven, "halo" atoms, as such terms are defined in

this Application. Haloalky! includes monohaloalkyl, dihaloalkyl, trihaloalkyl, perhaloalkyl

10
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Representative examples include, but are not limited to, imidazolidinyl,
morpholinyl, thiomorpholinyl, thiomorpholino-I-oxide, thiomorpholino-1,1-

diggle stetrahydrofuranyl, tetrahydropyranyl, tetrahydrothiQRyraeydecks%es
tetrahydrothiopyranyl, 1,1-dioxotetrathio-pyranyl, indolinyl, piperazinyl

B S P R SR
Z&Mﬂ@me@aﬂsp@ﬁblwm&gbﬁ,ﬁﬁqszpﬂs difdnmodtylheréihedsie.

"heterocycloanuno™” and is a subset of the heterocycloalkyl group as

[¥The d Hevikyizoe] onemrlinistevjel alksined sboferyhoredival enfour,

RELRINGNELY LBERY By @ LB THRSES 1 RSO RRICAlIAN nEs BB
pWherelﬁ R3.and RX toé%gther with the carbon atom to v?ﬁ%?:hgggi%g%%e%%

fuormpiy i)hed form heterocyclylalkylene" includes, but is not limited to,

R B AP DR TR BRI FeTeA€ st bove

egammpﬁlmx%ﬂ;&lﬁeﬁa@eﬁzdmduﬂuymmﬂhymadémmabove e.g.,
pyrrolidinylmethyl, tetrahydrofuranylethyl, 20

[483atinAfelethgpibesricirapiprastbart, afracztbup like o f0080domatic monocyclic or

bidyeteraeeiaa! kx@wﬁﬁg%um HSIRISHIohE 0%99%&3949@ MBEEEoRolShree, of
heterocycloalk as defined above e.g., pyridinyloxycarbonyl,
é{é PhEsAted fm s oE Ve %ﬂé@%%w@ms

btxhnge:sfbnm ibqi&deﬁtdﬁe,wml Slﬁrdih?l chipyiatlngds vithe n%?liﬁﬁ%tta rp9ﬁarﬂnlng
I ude rivative reo rote
ﬁ%%ﬁéf;ﬁ%@i L e e T SEAE S
ywwbammnﬁmmmmmm bﬂn@nmciazolyl
qﬁ%ﬁawq&@mMr@zﬁmQ%?%MMF@&Mtﬂcaﬁﬁ%fﬂuca' of three

to six carbons substituted one or two hydroxy groups, provided that if

[a0g0]hy tiawerGroRE" aERIBSE NDURGY RS ABLROINs L MR- AQ0GLHRE 4o ve
PCT/US 006/01 ont ame égl %atom Representative
gxama%s .Hc‘fﬁ‘ae‘ f( Sréh & %f" gﬂgt Kiroxymethyl, 2-hydroxyethyl,

[O%Iﬁ}'d r%&%fgﬂ%'y 0%9%968 )iy@é%%/ (Qy&ﬁgﬂ (EJCYE!? “?here R is heteroaryl as

defined above e.g., pyridinyloxycarbonyi, pyrimidinyloxycarbonyl, and the like.

[6062] “Heteroaralkyl" refers to a ~(alkylene)-R radical where R is heteroary! as defined
above e.g., pyridinylmethyl, 1- or 2-furanylethyl, imidazolylmethyl, and the like.

[0063] "Heteroaralkyloxy" refers to a ~O-R radical where R is heteroaralky! as defined
above e.g., pyridinylmethyloxy, furanylethyloxy, and the like.

[0064] "Heteroaralkyloxycarbonyl" refers to a —C(O)O-R radical where R is heteroaralkyl
as defined above e.g., pyridinylmethyloxycarbonyl, pyrimidinylmethyloxycarbonyl, and the
Iike.

[0065] "Heterocycloalkyl" refers to a saturated or.partially unsaturated, mono or bicyclic
radical of 4, 5 or 6 carbon ring atoms wherein one or more, preferably one, two, or three of
the ring carbon atoms are replaced by a heteroatom selected from -N=, -N-, -0-, -8-, -80-, or
-8(0),- and fiurther wherein one or two ring carbon atoms are optionally replaced by a keto (-

CO-) group. The heterocycloalkyl ring is optionally fused to cycloalkyl, aryl or heteroaryl

11
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methyipropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl,
2,3-dihydroxypropyl, 1- (hydroxymethyl)-2-hydroxyethyl,
2,3-dihydroxybutyl, 3,4-dihydroxybutyl and 2 5
(hydroxymethyl)-3-hydroxypropyl, preferably 2-hydroxyethyl,

28 90048 propyl, and 1- (hyolroxymethy|)-2-hyo|roxyethiv'?|‘:‘1fc5‘<’§?‘ﬁ%’““’"63
"Isomers" mean compounds of Formula (%é\éaving identical molecular

rirgg AR Bes dereiitf R sprepenisive e srnlayineide. Stbonartdisiter. atoms or
iﬂﬁ%ﬁi@ﬁﬁ?ﬂﬁf?ﬁ]ﬁ@ﬁ WQiHBHRREENI BRAESIRIMESR SRRk diffehinRSino-1,1-

of their atoms.in s re termed 10 "stereoisomers".

.arrangement ace a
di Fe%@ﬂ%@@ﬁ?ﬁ?‘a@ﬁ@fdﬁ?ﬁ ?Wﬁé@@%%%“gwaﬁérlé?ﬁ%rmed
tettdiystetidopyens/l ainth ditexedisthogrgrdhgll Axdolyispiperipipdspipteidgirror

P e L PR SATIE e e

center". A compound with one chiral center that has two enantiomeric
forms of opposite chirality is termed a "racemic mixture”. A compound that

1088 1 5\ helrtherhstopeckoniial sempaminins 4 agomeRikacpAiRs Hameitin is

refiiecO WIHBRSOECTHERK6PAIRISNERMPRUNAS S UT ORI AR ISASN Edup as

seSenter may exist as either an individual diastereomer or as a mixture of
egne anove

lastereomers, termed a "diastereomeric mixture". When one chiral

tend tereQis rm e characterized by the apsolute. .
e L R el
Appiigattyantat e Sptsscorbinsin® sunbRivesrthentuith i tortiva etoinniccehic both
REARRIQRAQEHANR Mﬁ%ﬂ?ﬁ@&ﬂ&%&@%iﬁ&s%ﬁ%ﬁﬂﬁﬂé&f@915
fo hiral centers and described by the R- and S-sequencing rules of Cahn,

8 and Prelog. Conventions for stereochemical nomenclature,
methods for the determination of stereochemistry and the separation of
stereoisomers are well known in the art (e.g., see "Advanced Organic
Chemistry", 4th editier), March, Je n Wiley & 25 New York,
1992). It is undegstood that the namrés and illustratiogrused in this
Application to descrige compounds of Bormula (I) arg meant to be
encompassed all p@ssible stereoisor%érs. [00731 " I" or
"optionally” or "may be" means that the subsequently described event or
circumstance may or may not occur, and that the description includes

INStaneas o Reke s seuen it 8Re/AScH &:and-dgtances in which
' rein the aromatic ring in Ra is

t does.not. For e e, the phrase 30 "wh s 3
Ii-}{])p ona %%g@g%ﬁ@éﬁ%ﬁ Sﬁ%gsot?twc‘ BB rdisaliRpER sty selected
hefeoreyaligik s aleSittibatine aprpatiolidngyhnashyl; teshydrd eargidisgituted
i i : ithi pe of the invention. 13 WO
P B e e

/US2006/010063
[0069] "Heterocycloalkyloxycarbony!l" refers to a ~C(O)OR radical where R is

heterocycloalkyl as defined above e.g., pyridinyloxycarbonyl, pyrimidinyloxycarbonyl, and
the like,

[0070] "Hydroxy" means —OH radical. Unless indicated otherwise, the compounds of the
invention containing hydroxy radicals include protected derivatives thereof. Suitable

protecting groups for hydroxy moieties include benzyl and the like,

{0071} "Hydroxyalkyl" means a linear monovalent hydrocarbon radical of one to six carbon
atoms or a branched monovalent hydrocarbon radical of three to six carbons substituted with

one or two hydroxy groups, provided that if two hydroxy groups are present they are not both

12
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[0074] The present invention also includes N-oxide derivatives of a
compound of Formula (I). N-oxide derivative mean a compound of
Formula (1) in which a nitrogen atom is in an oxidized state (i.e., N-*O)
e.g., pyridine N-oxide, and which possess the desired pharmacological
é‘é%\%lﬁﬁf BIt875] "Pathology” of a disease means the essentiaf Flife1 0063

causes and development of the disease as well as the structural and
on ke tenarehom ger tRepiessnittive s enwigrdaskyden hut avsess lipgioriap,

h3I|c;)&a mac %ﬁ%ﬁ‘}%g%ﬁﬁ;at IS er?g’zrg.l y ;afeﬁrﬁaﬁgiggﬁ%{ag}gﬁ}gﬁ >
A L TR et BAGAD SRR E AL Ao, 1
(terdoepytadiley ip2-hetesinatiyyl) 93 aliwirt okl B ndinydoarybase uiical use.

" i | Y f compounds o
T e e e s R
(ydymeipbddedomettdsired pharmacological activity. Such salts

include acid addition salts formed with inorganic acids such as

[yt o Chiemers. e araR Uit BRsmulafii e veidwmiesheelepHasfrontse but
disfeidn @rchdibrthe bkgieatavitb AEENIE A6IHHGME:a8 AcolitReifle R OPIRMIG oms
. acid, hexanoic, acid,. heptanoic acid, cyclopentanepropionic acid, glycolic
e A e e PR BB e el
"sterglaseragit!; fifieeactenids Mw@audmmmmmmms termed
"R bERRARERY ) OSNGO AGH nGHABATIG gk@imagle#ﬁa%%%e termed
methylsulfonic acid, ethanesulfonic acid, 1,2-ethanedisultonic acid,

"DIRIRSKY - BESRE LIS rietiseldsost S endeitEm iR bonded to four nonidentical
suhelithpattilorohed adtidsiltenia"acid;o2npaplithade besulieniceatitthat has two

-1 Ifoni¢ acid..ca rsulfonic agid, . . "
e Gl R RS B ecmo e, 4 G tha s
mazﬂthﬁb@ﬁyéq@b@(@ehw&&emmanmwbmmjﬁ tBepirarbpiprogivaic
celfod, WmBIMacetia Ak dRriRYRUY acslicasieaundBuliic At daua
digslléc%nlgr%(rzld,aglq,tamlc rLci‘ild, hydroxynaphthoic acid, sallc_yllc’amdh stearic
T OTRET e LR % o SR RS S ORI s Ao S RpiX e pt Ahen one
choalteenigns potade beseasitomgaitschdrickeriray mmmtwmmmn of
RGNS ieseRbastcanarle-alieAnG M INIaNE, of aranip bases.

Acceptable morgaanlc bases include sodium hy e, sodium carbonate,

SuBRtRERibiATa AR el fism Biydinmees afrrbaesiamrpd Bydkiisolute
coAftgepiiahlef aigacit-ilaserinalddesatheihynnlaning, JihanQlamiNg of Cahn,
o BRI ORI S eI camine and 1he ke k'
determination of stereochemistry and the separation of stereoisomers are well known in the
art (e.g., sce "Advanced Organic Chemistry", 4th edition, March, Jerry, John Wiley & Sons,

New York, 1992). It is understood that the names and illustration used in this Application fo

describe compounds of Formula (I) are meant to be encompassed all possible stereoisomers.

{0073] "Optional" or "optionally" or “may be” means that the subsequently described event
or circumstance may or may not ocout, and that the description includes instances where the
event or circumstance occurs and instances in which it does not. For example, the phrase
"wherein the aromatic ring in R" is optionally substituted with one or two substituents
independently selected from alkyl” means that the aromatic ring may or may not be

substituted with alkyl in order to fall within the scope of the invention.
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WO 2006/102243 PCT/US2006/010063 100791 The present invention

also includes prodrugs of a compound of Formula (I). Prodrug means a

compound that is convertible in vivo by metabolic means (e.g. by

hydrol sisb)lto a compound of Formula (1). For example, an ester of a

%%ﬁ‘g{j‘ﬂ ¥ Formula (1) containing a hydroxy group maf (& ESHVERIE

by hydrolysis in vivo to the parent 5 molecule. Alternatively an ester of a
[0@6thpdbadretenbimvention plseringlndas i aadb drsiugtbiep ofraypibpovod wéifirteula
(DRI WEHS AR SR AR FRERRANRER NGRS TP QR SSIRIS B atom is in an

compounds of Formula (1) containing a hydroxy group, are for example
oqgized fiate S alls) Oheuarritine Ao dm ans ihich Rogatatdhe desivsdates,

pharapieaied sueginates, fumarates, maleates,
methylene-bis-(3b-hydroxynaphthoates, gentisates, isethionates, 10

[Oﬂﬂﬂp-tdlmmyd;:lagtyam me&bwiﬁ&m? aﬁ%}ﬁ@lh@ﬂ@éﬁﬂﬂﬁ@@iﬂi@lﬁwdopment of éhe
.henzene onates, Q-toluenesulphonates, cyclohexylsulphamates an
d}%gmgﬁgse.?gag ir{]é% %%Zr?éér]sa% cor?]lﬁgéi e of Sﬁ%argﬁ?ﬁ%t(ﬁxé%ﬁt‘éﬁif’ﬁ@s%pmcesses'
(0)74 @ e described b inweber, F.J. Drug
wm ab.y IFlz%rlgH 1 %E?ﬁ%‘&éggéﬁ é? : rgltgé%pvgcl(]:ll% f/sllfsee#b?lnélgrsﬁga&ngsaters of
pPhagpapsatidls srpesienthat 13 seetalivierfeanepcesiy agrougihm djoeivtlnadr

otftemsacideaiples saigetRd framnlé BasesleserivedRyBundaarrd st Al
J Mehq.mghem. }83,89 32, pp 2503-2507, and include substituted

hufxéarlﬁﬁnomgﬁ?? ‘:"Benfbates, for example, dialkylamino-methylbenzoates in
ich,.#he two alkyl grou ay be joined together and/qr interrupted by

w%ﬁoxy%%% om 18¥1|1§C3’/a%cné% %ﬁ?o%agﬁy}%%%‘gﬁ ?&?e%%@ gﬁdﬁfgﬁ?w% which

mw&mmpﬁg@ncw@wsm@ﬁefmpemmmh@wmmﬁthylbﬁmdzoates,

phidlacd1dida MR RICYRARRIE HRENZ92 1R51ARAAR formed with inorganic acids

(4-alkylpiperazin-I- I?lbenzoates, eg.3-or e

such g5 hgigkacilonc a5 nypRionya Asid. (oifane it oriliietride phespbert avidarad

theléréyativéth ofganivn padnsisliods-aeulad ripotichrl, Rasibie Site BEsilRs.

r ith protecti roups..RProtected derjvatives of compounds
A T R i i o
SUGGHH iRidnTBRligasidayivie asidivamaih agidi tasaiithibito it sodn bretrea siid;

C oroieeie Grous g v e oty e R, e
rotective Groyps in Organi nthesis, 3rd edition, John Wiley ons,

f’“‘Fﬁ‘é’?@%’é‘& afb(gg %%?gﬁgéﬁgﬁ?%ﬁe@Rf@%rﬁmWW%ﬁ &%at amount

bengpick L ivhie ncadipicidterieshencanl fanimal for- tephtindeAcslitfoatecig, sufficient

il Isease. /102243 ,
PSS O

acidirRbEriRin B dmprsreneristt gk -cne- 1-carboxylic acid),
3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid,

gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid
and the like.

[0078] Pharmaceutically acceptable salts also include base addition salts which may be
formed when acidic protons present are capable of reacting with inorganic or organic bases.
Acceptable inorganic bases include sodium hydroxide, sodium carbonate, potassium
hydroxide, aluminum hydroxide and calcium hydroxide. Acceptable organic bases inciude
ethanolamine, diethanolamine, triethanolarnine, tromethamine, N-methylglucamine and the
like.
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invention and includes: (1) preventing the disease from occurring in an
animal which may be predisposed to the disease but does not yet
experience or display the pathology or symptomatology of the 5 disease,
(2) inhibiting the disease in an animal that is experiencing or di§§la [

in
e FUIYIGEY or symptomatology of the diseased (i.e., arr&&tf ?ﬂ%ﬁ’ o3

development of the pathology and/or symptomatology), or (3)
[0l i Glatings thbidiientiseatsodnchnivn pratragio Ex penpawidp b dispiading

mﬁ&g&mkoagyo;a&ogﬁmaHg%mmfa@eym%gim%mﬁﬁé@g%@g the
pathology and/or symptomatolzﬁ;,\y/%q "Treatment” or "treating" with respect

hygsobsisimatermnperdpiienyla LEHBRIG RS A RyaRARAiet Erale
(DebaasMPPRE Sk ER W ass i sventitilcaydinkcligesi{ Lyvpie eaingithe

[ n {es onse from ocgurrin in gn imaliw [ch may be o disposed
mal5aile NG PRCRL AL Bt comtoid Dol ehaliinint s Carportexst
myathodogsriinielsy bydupioinitolvgio diaherinimolnsties Soiigele @jarstibiting
col IR EERROAS SolA0:R MAk iRaLIs SRR BRItk displaxing:tha,

pathology or symptomatology of the immune response (i.e., arresting

laqig i P a s E SREME O atRE R P S R B IO A S BRSBTSy
mARRHoRING:HRIFBRLIVE SRS i8R anineh hathimexaeriencing or

_displaying.the 20 pathal toMmatol fthe i
O G P SO v T LN S TSN TheBtr
p-lanitesdptionso e henylariphrespored arinetesrsingaiile et eibepmpnaids of
Fo%@@@?%&lﬁﬂ%ﬁ-&xﬂ SehPIRAIR0 Q0B ARRR ARk %9&%%%%@, AR

pepti MHC class Il molecules, reduced activation of T-cells an

Dreg b 8at e LB hdfh orgr ant consiseipits sl sy avs g§compounds of
Foﬁﬁw@w@ﬁmﬁr@p@@g@mmﬁmﬁmem@ﬁamﬁ@diss_fé?mmmm
congeslo n, necrosis,,re SS | ICa odgJc
e e S R SR LSRG B BBt Aol Bl e
subgiytsiic 2inigam ey I hprenied]osssempicedialkidroive; metythetaratesRa which
thdRRE REGHENSRIS LB shifRm kb RRSH kb AR AR Yen RAIRAIK S Yin

aor halo; or gptionally substituted with one or fwo R6 independently,

opHana ARG IS RS aRg 2P AYCANSH HASE) HRMrBIre Asneciitxy,
(mbaiholbarhetyyiivcalicarscarh Gnyt afmbaheliRestdoidddnaoatty drdxyalkyl,

gl ersalsha e genlanly el oe

finition"of R5 In the” Compound of
goégsfaﬁmuﬁ&éeigga&m%@l e ammatic.and Aleyslicinesiinhe $9086:

reactive site or sites are blocked with protecting groups. Protected derivatives of compounds

of Formula (I) are useful in the preparation of compounds of Formula (I) or in themselves
may be active cathepsin S inhibitors. A comprehensive list of suitable protecting groups can
be found in T.W. Greene, Protective Groups in Organic Synthesis, 3rd edition, John Wiley &
Sons, Ine. 1999,

[0081] "Therapeutically effective amount" means that amount which, when administered to

an animal for treating a disease, is sufficient to effect such treatment for the disease.
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16 WO 2006/102243 PCT/US2006/010063 R5 whether directly or
indirectly attached (e.g., Rs is cycloalkylalkyl, -allcylene-X-R9 where Xis
as defined in the Summary of the Invention and R9 is ary, aralkyl, etc,..)
are optionally substituted with Ra, or Rb and R, or R alone. 5 Preferred
BEiRBUGHEAEs [0084] 1. Certain compounds of Formula (1) Withlit & 020063
broadest scope set forth in the Summary of the Invention are preferred.
108831 e x aFrsfeneph) ox iresines angrotipny pdwinisbiatiors 48 alommdnadbd thRpiesent

nkyeliaoan sametbyl, preferably hydrogen; 10 R2 is cyclopropyl,
1-phenylethyl [-CH(C6Hs)CH3], or 1H-pyrazol-5-yl; preferably

(19)/0]10;&69%115@8ﬁls@éﬁghiﬁmﬂwwﬁﬁﬁ%%ﬁ%%l@%}(/& ﬁfﬁ@ié}i@é’@d o the
preferr roup containe ergin, a more preferred group of compounds
R AR AT RP IS SR M P By SrASBITRER B
diggapy| or butyl, more preferably R4 is ethyl or propyl. 15 [0086] (2) Within

@ihe ahevaiRLaiRr e HLoH Bn(émgﬁﬁmg%;&@% I@%%E%%gﬁggggggm%y ar

therein, a more preferred %roup of compoun atw
é‘fﬁg I

SYBrRiRraI G ety Gresasdhhorreestissdihes dererapryentodie paplogyopylfor
syarpiiito ey @referably R4 is methyl. Preferably, R3 and R4 are methyl.

0087j (3) Within the above preferred, group (A) and more preferred groups
Cont A S SRS R Rt B AP EENR o PeH i P ey
ongyrepeirm g e Ructdigetsdr(atirarresioathopadiclvgioendiicty timpiomrgology).

a0 LR YOG PTEISIA SHEIORIRNEA SYCRSYERE i

or cyclohexylene, more preferably cyclopropylene. 17 O 20
m rEpB e fooawp olitkaesenh st e swlydstip (A) and
(Inoremrefeing thgiawmaoniaioed thereituaponepiaierHBIHEIPHR b
m Soeléqdﬁlis.that whereirxwlsggu?ﬁgeRlﬁ) togﬁether with the , carbgn atgm to
2’y

pl'\({/gv IER they are AHAChaaHO, PIbatTaineaysh ZRSERSE Sicniy fhrSglglosy or

sygrpmgieiasathlihoipmuriftespoesty| or cyclopropyl, tetrahydropyran-4-yl,
(etrabiyskpthiany ARt drode Sisd il AixRRRINQINAWAD &Y JROBILAD
Witlhin tohe above preferred groups (A) and A(1-4) and more preferred
ISR L RRIABH DTRF P 5 BT OGRS b GBI de e rent of
theyrdhelmgR Gnif draloagkytatology), or
(3)  ameliorating the immune response in an animal that is experiencing or displaying the
pathology or symptomatology of the immune response (i.e., reducing in degree or severity, or
extent or duration, the overt manifestations of the immune response or reversing the
pathology and/or symptomatology e.g., reduced binding and presentation of antigenic
peptides by MHC class II molecules, reduced activation of T-cells and B-cells, reduced
humoral and cell-mediated responses and, as appropriate to the particular immune response,
reduced inflammation, congestion, pain, necrosis, reduced loss in the efficacy of a biologic
agent, and the like).
[6083] The expression “wherein the aromatic or alicyclic ring in R’ is optionally substituted
with one, two, or three R* independently selected from alkyl, haloalkyl, alkoxy, hydroxy,
haloalkoxy, or halo; or optionally substituted with one or two R” independently selected from
hydrogen, alkyl, haloalkyl, alkoxy, hydroxy, haloalkoxy, halo, carboxy, or alkoxycarbonyl
and one R selected from hydroxyalkyl, alkoxyalkyl, aminoalkyl, aryl, heteroaryl, aralkyi,
heteroaralkyl, cycloalkyl, cycloalkylalkyl, ............. ” in the definition of R® in the

compound of Formula () means that all the aromatic and alicyclic rings within the scope of
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preferably, difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl,
1,1,2,2,2-pentafluoroethyl, 1,1,2,2,3,3,3-heptatluoropropyl and R7 and BY
are hydrogen. 10 [0090] (ii) Within the above preferred groups (A) and
A(1-4) and more preferred groups contained therein, a more _preferred
&'r%ﬁ% %}eééﬁﬁpounds is that wherein R6 is haloalkyl, preferlé '%1,%2%86%10(}63
5dif|uororr]eth |, trifluoromethyl, 2,2,2-trif§uoroeth l,or1,1,2,2,2- 5
R’ \ydisthe ot indirsathyataahot (Biordr a6 ,Céﬂﬁ)@%&w&mﬂglm“x'l‘ where
X i%d%gale]!ﬁﬁg?qvﬁm tnﬁ{l;] ary, 35 2hd ;ﬁmmd f&uﬂm%m?ia)ly,aaaamgﬁ %h.yﬁmmd iohflly
il in.the ahqve preferred groups an -4) and more
S“}Eﬁt&'é‘??lé‘?ﬁ“ar%%&l{c&ﬁ%gﬁfé’ %ﬁé‘i‘é‘fﬁ‘, a more preferred group of
compounds is that wherein R6 is haloalkyl, preferably, difluoromethyl,
trifluoromethyl, 2,2,2-trifluoroethyl, or 1,1,2,2,2- pentafluoroethyl, R7 is
alkyl, preferably, methyl, Bxeigkred BmhodlimentR g is hydrogen. [0092] (iv)

Within the above preferred groups (A) and A(1-4) anqd more preferred,
0@ lup S0 TAAREF RIS LRI AR ST S
SuthebwhéeéiRentibhate alleftyrgreferatshmplifluoromethyl, trifluoromethyl,

2,2,2-trifluoroethyl, or 1,1,2,2,2- pentafluoroethyl, R7 is haloalkyl,

(ApreferAlpseferifid grometfndopaRiRitrifiorbetind, and R$ is aryl optionally
substituted with one, two, or three W. Preferably BY is phenyl, 4-
fluomplsdgrogsa orangthd, Breferablghadeess-difluorophenyl. More
pref g i n | 815 1y1; preferabl
4-fluﬁoﬁ)%%g§§|f§g%’? %’%%%ﬁ?%‘?%ﬁ%%%%henﬁ [%093] (Rr/)

cYeAaRFiRYhe above preferred groups (A) and A(1-4) and more preferred

[0ER3jUpEl ) coMtilhe théhboeipaineiegprefdripahd o pfddarp gungsmithngd

wherein R6 | IQalk fer ' 1| thyl 4 :
e B S S M O R TR oo
prefrsthly sty et doppykoaBptph ovameSupdyBitde e PePePiho, or

three W. Preferably R8 is phenyl, 4-fluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4,
[088hy &p 0 EiHitha abere PASST b BTRPIE S 306 12 BRR BRYHETR FoRiied
thpeaferakl Redadd fuaroetetypaindsRdiist wathha0dsRKI8, bty methyl

4-flyor n 3-, 2,4:.2.5-.2.6-.3 .4 - or 3.5-diflyorophenyl. Al (V)
o NS Tl arey B o R BBl 10
meghsli e BosbiTt huddieme meHodle preferred group of compounds is that

wherein R6 is haloalkyl, 5 preferably, trifluoromethyl, difluoromethyl,
10887 >_(AHuo¥ddin e sbave rfeped e (brardmypr Rrs S nyd esoun capdines
théfe\ RBtoRally s BRI L MPL QR 14t RREBER® and R together with the

carbon atom to which they are aitached form cycloalkylene, preferably cyclopropylene,

cyclopentylene, or cyclohexylene, more preferably cyclopropylene.
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W. Preferably R$ is phenyl, 4-fluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4,- or
3,5-difluorophenyl. More preferably, R6 is trifluoromethyl and R$ is
phenyl, 4-fluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4, or 3,5-difluorophenyl,
referably 2 4-difluorophenyl. 10 [00951 (vi) Within the abqve preferred
8?861%“ ! U&\;)Z‘gnd A(1-4) and more preferred groups containé§ t esrzé)f]rﬁlfgém“
more preferred group of compounds is that wherein R6 is haloalkyl,

[0088Ter &by, WihirdhectbRiC Proleradkaioys &m\Rdrmere profossdugromm fmseneg,
thBéiis halpaliskerieiesap bE dsiflyoramm v om2a2RtilkiDRO eyt a@nadRtis

eteroaryl optionally substityted.. with.one,.two, .or {h \W. Preferabl
oA G I et i aip e B e AR B
wisiythiyls 2,912 pyifiutire 8yl qryaidiop@LiteibpbbByyin pypibtidishgdrgthiopyran-4-

1P¥ ?,Zli-'zi"gi%'teﬂ iRl pyimndin-4-yl, pyridazin-4-yl, isoxazol-4-yl,
y|ml|rdazoll-2-yl, 1@3]tr$%%fiazol-@$yl, imidazol-4-yl, pyrazol-4-yl,

(0658702 -y BMRARL Ao rEieli & ol RY ArY A liay hfinvird i Egbea Woups
optionally substituted with one or two methyl. [00961 (vii) Within the above

B SEPGH S VAP AL A R AL TR B B PG o6 EEtiFec

pidferbiy, éfnoreptkiénethgrompioihipaifndsoiyial Whareipdridisoroethyl,

loalkyl, bly. trifl thyl 2,2, 2-trifl thyl,
1’?’, ’%%éxg:%%}%ga?rﬁarg%g?%r%sﬂiﬁ,argzrhe}fr%rf(%%{emgth;ror ethyl, and
RO PRAREAR] glonnluaaUEd YR neupy A NS RE: groups

Preferably Rs Is indol-5-yl, benzoxazo thiophen-3-yl, thiophen-2-yl,
coptrapedthpreisy Aaae: A Rd TR oy e R RRAD LS thatdgsin B.yis haloalkyl,
p@iﬁﬂéﬂiﬁjFliﬁu)lékoﬁwfﬁii,l’}ﬁ‘lull)r&%a%/ﬁ!ﬁi,djﬂl'lﬁﬂ;ﬂoﬁ)éd{mlﬁ—f‘r,-wz,,p,ylridazin-4-y|,

isoxazol-4-yl, imidazol-2-yl, [1.2.3lthiadiazol- 4:-yl, imidazal-4-
S G A N R e
1,thiaZdipesidfbptiovibily additisbydrogth. one or two methyl. [00971 (viii)

Within the above preferred groups (A) and A(1-4) and more preferred
[0§Adlipiiboraihiadimelretn prefpised Prefsicbiagod ¢ endrpergmaelss¢d aroups
coMhetaimBeis halaalindi-Aeirier 3PbsntpiutametiyhvBed i I QLASIRYA, Or

1 1,@12,2-, entafluoroethyl, R7 is hg%;?ﬁen and and Rils heteroaryl
st LS THOARED 2o LR hretabl Reis
pénafihérodthlyl RZ dx alkyl; pryfetitibp net:@; ihihjop a2, yhdfRfankdrhgen.

pyridin-4-yl, pyridin-3 19 WO 2006/102243 PCT/I3S2006/010063 yl,
[089binaR)y I Witlitetho lkBoyk; pyfemedigedugd, (BY radin(2-9), qoirindicipesigrted groups

cavhinadiedeyl; JRXbidazitsfed #ﬁ%%ﬁ@&iﬁp\ﬂhﬂ&@@%ﬁé{'iﬁa’ﬂem RS is haloalkyl,
[1.2.3}th|ad|azol-4-yl imidazol-4-yl, Eyrazol-4- yl, thlazol-i-%l, yrazol-4-yl,

PSR %WWH’BF’@% fursmetiylikiz2onErorRaignan ituted with

pansiosrombyh @thiglhaloalkyl, preferably, trifluoromethyl or 2,2,2-trifluoroethyl, and R¥is
aryl optionally substituted with one, two, or three R°. Preferably R® is phenyl, 4-
fluorophenyl, 2,3-, 2,4-, 2,5, 2,6-, 3,4, or 3,5-difluorophenyl. More preferably, R® and R’ are
trifluoromethy! and R® is phenyl, 4-flucrophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4,- or 3,5+
diflucrophenyl.

[0093] (iv) Within the above preferred groups (A) and A(1-4) and more preferred groups
contained therein, 2 more preferred group of compounds is that wherein R® is haloalkyl, —
preferably, difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl, or 1,1,2,2,3-
pentafluoroethyl, R’ is alkyl, preferably, methyl or ethyl, and R® is aryl optionally substituted
with one, two, or three R®. Preferably R%is phenyl, 4-fluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4,
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5 [00981 (a) Within the above preferred groups (A), A(1-4), A(i-viii) and
A(1-4)(i-viii), and more preferred groups contained therein, an even more
preferred group of compounds is that wherein R5 is cycloalkylalkyl

%péig&%lllﬁﬁ%bstituted with one, two, or three Ra independe}r;tl%selected
from alky y

11S2006/010063
orhalo or an R selected from aralkyl or heteroaralkyl,

preferably 1-methylcyclopent Imeghyl,,I-methylcyclohexy!methyl, 1-. 130-
Ofrﬁ’étﬁsﬂwamwn%éme@fﬁﬁ hy RS 18 tfvpsras Bid sodAmistmeitindmrd Ry i3 4

phesiilupteysiabeyinsthyl, 1.ensylsyclamerimeibptedsthiazol-2-
ylmethylcyclopropyhnethyl, or 1-methyl-3,3-difluorocyclopentyhnethyl.

[0[19(_4%9 Iv(b) Wﬁiﬂﬁéﬂtﬂ@ @t&l@@]ﬁcﬁ%ﬁl‘?ﬁ giedpg (Y ﬁﬁdé\xé ﬁ?\]m@ afdEd MR BE groups
T 1=V1l1 and more preterre roups conjain therein, ,eVven maore
o B S R BT el
proforaipn dtitirespsihyd, Simenksfipd Al 2riimssctbyiamathyiBiy|. [01001
peeﬁnw&lamgh,e@mgwg&e AESETRUPS (ilofMily R i an @Iéf(%é,%ayiﬂlree

Aand more preferred groups contained therein, an even more preferre
R bt @Piyg?fmhf&ﬁaéyﬁra{%@%r%@zs%é%aa&awvr; Brbt&iabiydifluorophenyl.
M2 plicfetobbe /s &iﬂ@ﬂrﬂ:ﬁhibybﬂ@ﬁ%sh%k%%@, mﬁuar@méﬁymmyz,zn[) 2,5-, 2,6,
sy 0101 ithin the above preferred groups (A),
3,4; 8,»_% SI‘ (E QBQ%E%AJ{A%%ZE]?égﬁ%’/}{-c{}%wrﬁ)&ﬁm }/

A(1-4), A(i-vii an & preferred groups contained

gfein,an ngs is, that wherein R5
(0B Bt oA TROLE ARG QU CGUNPRUTEP MBS HIFEE BRops

containgthreis AIRersIFEETH & DRI soraamds isihetrahorein B japrpnikyl
pr&aaﬁiguﬁmza&mpmmmﬁaﬂmﬁwbraa,zi,ﬁ,ﬁlgq;@naﬁmﬂfﬂmﬁ;)i@?fmbamyL
2-difluoro-3-pyridin-3- , or 2.2-dichlgro-3-phenylpropyl. [01021
B e 0 A B ST e P CRATSALE St
withenembre, prafesedt. gPorfpretip Rtbiniedolrediheamevehsmybraipraterted,
hiSpAER 2L CAmROINES Fdthal WhEkaim RS atalid optianalysy W’E in-2-
1With Qnéf, two, or thrz%eﬁRa ingitle ‘endentﬁ/éﬁelectgg from ahiéljlg)%% oa ‘;’/’I“ 2
T RS-y S B o Ry R Y PR A28 bk 0EAgO Lty b raidag iy,
[1.81%tisindinen Rb ¥ dejtiansienily patecteriamniidrogeratiyk-fajaatkyh-yi,
Ox Lq%gggﬂl q]g?k halo, carb or alkoxycarbonyl and one R
pyglé?ec ed from Zg? W fggé;‘l?%f}@?ﬁe?ﬁ m&%&gﬁﬁ%{gﬁﬁ?&%lkyl,
{O@KPX allsyivaminaaliodyacyle 4,@ Iﬁ@ roaralkyl, cycloalkyl
C glo§|k§la,lkyl, heterocfzg/c oalkyl, hgg{?e%)éyi%“gﬁ‘ allffy}ﬁlagiﬁ,rx pre¥erre% g)/ olps
coré%ﬁﬁﬁg%more preferred group of compounds is that wherein R® is haloalkyl,
preferably, triflaromethyl, 2,2,2-trifluoroethyl, or 1,1,2,2,2-pentafluoroethyl, R7is alkyl,
preferably, methyl or ethyl, and and R® is heteroaryl optionally substituted with one, two, or
three R®, Preferably R® is indol-5-yl, benzoxazol-5-yl, thiophen-3-yl, thiophen-2-y1, furan-2-
yl, pyridine-4-yl, pyridin-3-yl, pyridin-2-y, imidazol-5-yl, pyrimidin-2-yl, pyrazin-2-yl,
pyrimidin-5-yl, pyrimdin-4-y1, pyridazin-4-yl, isoxazol-4-yl, imidazol-2-yl, [1.2.3]thiadiazol-
4-yl, imidazol-4-yl, pyrazol-4-yl, thiazol-2-yl, pyrazol-4-yl, pyrrol-2-vl, pyrrol-3-yl, thiazol-
4-yl, thiazol-5-y1 optionally substituted with one or two methyl,

[0097]  (viii} Within the above preferred groups (A) and A(1-4) and more preferred groups
contained therein, a more preferred group of compounds is that wherein RS is haloalkyl,
preferably, trifturomethyl, 2,2, 2-trifluoroethyl, or 1,1,2,2,2-pentafluoroethyl, R’is hydrogen,
and and R® is heteroary! optionally substituted with one, two, or three R®. Preferably R® is
indol-5-yl, benzoxazol-5-yl, thiophen-3-yl, thiophen-2-yl, furan-2-yl, pyridin-4-y, pyridin-3-
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aralkyloxycarbonyl, heteroaryloxycarbonyl, heteroaralkyloxycarbonyl,
heterocycloalkyloxycarbonyl, aryloxy, heteroaryloxy, aralkyloxy,
heteroaralkyloxy, 5 aminocarbonyl, aminosulfonyl, or -SO2R'1 (where Rai
is alkyl, cycloalkyl, aryl, heteroaryl, or heterocycloalkyl); and further

Wittt Hé*aromatic or alicyclic ring in R is optionally sub&GHHSaiHH 06

one, two, or three Rd independently selected from alkyl, haloalkyl, alkoxy,
yhippatidingg - hikkoitasdys-ot, patoniRie feyh pyEb- Tsytbanzitidimferh gryeding. 1,
chlgr I
pyRd iR RRaHL« SraBiEOBRRRY ﬁz?g%xe%% pi &&‘L yfﬁéé(lééz o4~

napht -T-yimethyl, naphth-2-ylméth

yLAbiRzS F@oé{ﬁwzzﬂﬁéhemi%ﬂm&%%ﬁa@% M&;ﬁér@@)ﬁhﬂrw@ww

suBsBndifiuonakmn aykwiphsnyl-3-yimethyl, 3-phenylpropyl, or
2,2-dimethyl-3-phenylpropyl. Preferably, RS is 2-chlorobenzyl,

[0@8@1‘1|O(rfgbemuhr%éaﬁhw@@bﬁﬂé&lg{&ﬁ;@%@(&wmiﬁ@lﬁ@bﬁﬁmﬁfﬁffﬁﬁ),
rou A(1- 4 Al Vil 1-4)(i-viii), 15 an rre
9%?16 1((:%%] e eéreln 12]ala:wcﬂci,\{vee(rll m%%’ enre erre ge%eu cfé’orgc%nu%%gdg 18

fh&h‘é{h%ﬁéﬂéunsmﬁclsaﬁmmmmﬁbmhalwts@bsﬁtat@dmmmnthm@et% or

m&E}E@;ﬁi&ﬁ;}%@}%@t@@%ﬁﬂ leqted &%ﬂk&i&&@%&%@%&%ﬂ%&@

f#& Ikoxy, cyano or halo; or. optionally substituted with one or tw
PI§ %@@ﬁdﬂ &%‘IE’@?@&’W%FBM wlehexKasindy L -alkoxy, hydroxy,

m&thjh@zﬂéomyhaw;ﬂamﬁmyym aﬂﬁﬂwﬂﬂm@wﬂtﬁﬂﬁtﬁﬂe Feetonted 20 from

y m|n teroa Iaralkyl,
dxﬂ%%‘r@ aralr}%yt ﬁ?iill P(Sca?lgy é(h t1:‘(‘§1r(?é]yc kyI,
YW@%@#@W@R;MWM 8&%@@%@%&5&%?@@9@]@%?@%0 nyl,
heteroarylo carbon¥ﬁw eteroaralkyloxycarbonyl aryloxy, heteroaryloxy,

10031y bk RoRG e R by P i oy and AG O frvii).
amﬁﬂthﬁé@:ﬁfetﬁed%ﬂu}ﬁr yenheter ‘ﬂﬁd&?ﬁn%ﬂﬁ@{ arreiatiibd arsiWtBEhpounds is

rein atlc .C|IC r| I u ed with

th“lct)r‘%"eg . \6/\1/% oﬁs’[ﬁﬁ( f%r%gP elmt?yg ogffet} 8%?%%31%%? égalkoxy,
f#‘%y@ﬁibﬂbuﬁdloalkoxy, or halo. Preferably, RS is 2-
bromothiophen-5-ylmethyl, pyridin-4-ylmethyl, or

lﬁ@%d.&ﬁbm%@lpyhmh@wmw mmq@)mth)n&hbm PréfeXiedid),
an@ MR iAo BrthlpSinvHth &Nl Ak, DA EWiiDm R - DAt EaRseiRy 1ed GHRbRss is

ontained therein ar']eeven moregreferred group of compounds is 30 that

R BT R ) R OUUHEREIND e RSl 15 i

tnﬂn@tbﬂy@hlﬁcﬂwmafthﬂuérﬁmmdéﬁn&lmethyl propyl-I-sulfonyhnethyl, 2-
methylpropylsulfonylmethyl, 2-methyl-sulfonylethyl, or 2-ethylsulfonylethyl.

(0D W GIR0G6ihotRe 3bPC PreBSRDEBIPE 08B 3 (1-4), A(i-vil) and A(1-4)(-viii),
and more preferred groups contained therein, an even more preferred group of compounds is
that wherein R® is haloalkyl substituted with aryl, heteroaryl or heterocycloalkyl, preferably
2,2-difluore-3-phenylpropyl, 2,2-difluoro-3-tetrahydropyran-4-ylpropyl, 2,2-diflucro-3-
morpholin-4-ylpropyl, 2,2-diftucro-3-pyridin-2-ylpropyl, 2,2-difluoro-3 ~py1idin—3-§'1propyl,
or 2,2-dichloro-3-phenylpropyl.

[6102] (e) Within the above preferred groups (A), A(1-4), Ai-viif) and A(1-4)(i-viii),
and more preferred groups contained therein, an even more preferred group of compounds is
that wherein R’ is aralkyl optionally substituted with one, two, or three R? independently
selected from alkyl, haloalkyl, alkoxy, hydroxy, haloalkoxy, cyano, or halo; or optionally
substituted with one or two R” independently selected from hydrogen, alkyl, haloalkyl,
alkoxy, hydroxy, haloalkoxy, halo, carboxy, or alkoxycarbonyl and one R® selected from
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[0105] (h) Within the above preferred grou.ps (A), A(1-4), A(i-viii) and
A(1-4)(i-viii), and more preferred groups contained therein, an even more
preferred group of compounds is that wherein R5 is -(alkylene)-S(0)2-R9
here R9 is aryl or aralkyl optionally substituted with one,
85{6%6#3enﬂy selected from alkyl, haloalkyl, alkoxy, hydroxy %‘(’Y gL 8&) QM%OF%
haloalkoxy cyano, or halo; or optionally substituted with one or two Rb

hyckopslcvealiog vl aseinns i h i gertoamy arslinsaisiprearaliyl RyRlre iyl
cydflaéﬂé}llﬁ%l ﬁa@;mr@'ﬁm Eétcﬂikwfmﬁmwl and, engo E’ycﬁlﬁiﬁlﬁrﬁd from
0X amjno ar teroar a
aralfé%ﬁ’la 2 I@%ngﬁoaﬁﬁy %%%@r Y
hehme@oy&ﬂaﬂqy@ﬁqﬂthioawmmﬂmIalaihikw@xmwmmwioxy,
arﬂhﬁ;t%%ﬂ WQﬁMyll& Wa(@ﬂéyé%w@ﬁwyéy@%my raryl, heteroaryl, or

heteroar ony aralkyloxy, heteroaral kyloxy, aminocarbon
hetgip B%ﬁ%’ ﬁ’@%ﬁl@ﬂ?‘ﬁ/ ‘I@’%&I‘I@II“’&WF ’ﬁ%&é‘i‘c%r&ﬂ ogfionally
susmteraw@di@aﬂeyby@rw mm iekeidike aiesnatigoal ﬁhmimwu ralkoigy,

bstit t three Rd .ind d ted
by OﬁX :)fga{flrgﬁl aIkorfyBr \g&f/%%n%% e‘I<o>%§g] OS, i Przjref ehb %%nzﬂ’
2- qg@ithﬁ@dﬁoﬁhﬁh@@xmhiainlsnﬁethmﬂeﬁumwmmrybthﬁ naphth-2- ylmethyi,
4- c%zgra@@yﬁpIﬁoaﬂb%%xhﬁrfmgreme%{@meﬂaﬁwmm&mnéﬂ 2-(4-

amrnocarbony en Ime hanesulfony meth
hygr (B{I métmethyi 3-phenylpropyl, or

2 Qdﬂuﬂf@ﬁ)hqﬂmkpthgﬂbilﬁﬁmﬂm&ﬁIdZ -chlorobenzyl, 3-chlorobenzyl, or 4-
ﬂu§ rﬁ o henylmethanesulfonyhnethyl, 2,4,6-

trifluorophenylmethanesulfonylmethyl, 2-, 3-, or

ofoéf'f' Bm%%@?@% %?%ﬁ?ﬁﬁg&%é (ﬂegeylll) A(i-viii) and A(1-4)(i-viii),

pheny methanes fonylm

and o RS EREthgA M&}r@w%ﬁm)@r@fw@é group of compounds is
tha4ﬁméﬁméﬁﬂé&iﬂaﬁﬂéﬂhﬁm&m%ﬁ&lww Witherapaxe arafeyed groups
. I-Vji) an 4 ore rou
m‘%g)e 1%a‘i.'(rrfﬁelﬁ %ﬁf\e%teer%ggﬁlea\lgilhm%’re ﬁr’e rH r((%rugyef1 %Iesang fﬁgfﬂo or
optigeliyisRsitigedatigione pS O - Fn@emméaeﬂyger‘@dﬁet@@aﬂwtpgen alkyl,
nal3gigfoatialky! M@Wlﬁékﬂw‘ﬂﬁg Mfﬁbﬁ? DEr W AGE A4 one R® selected

mdependentli/, selected from alk I haloa I alkoxy 25 hydroxy

Aol mp afith Bier e RD
cyaﬁdﬁmr@ehﬁmmmﬁm&mgaeteaikyadmaismlkyt adxyylbyaiakynyl,

I or alk: arbo nd o e sel cted from
mlil%% Q%%%m[% ﬁ%;%?a ?/ e{:rarlrﬂr)r% ig,%é?y EHI%/ ]{aer aryPngraW
hetgerpiesIRskeTgatielreeyeiodinyiaminopstherstytortrylfonyl, or -SOR"

(whetegdcycinaikyial kﬂ&é%l%Y%%@i@Q%@“ﬂhM%ﬁ%iﬂ the aromatic or
heﬁeroa loxycarbqnyl, 30 heteroaral onxycarbonyI aryloxy,

gyt ic BRE ARy S PRNRHRNY SHhRaHSS sty Rty A Bt Bolyienshddueigied
froor 2R @R Ih iy elloRy; tydiiayl, lafghlheterocylo. oPrdffat@’@g}lélwkyl) and
erIﬁG{II‘?ép‘IYQ%?IIIHQ&ﬁIB%%C & 3 I(ﬁycl“%rrMA 1%%}%@(%'{'13-/3 -ylpropyl.

[0104] (g) Within the above preferred groups (A), A(1-4), A(i-viii) and A{1-4)(i-viii),
and more preferred groups contained therein, an even more preferred group of compounds is
that wherein R’ is ~(alkylene)-S(0),-R® where R is alkyl, preferably R® is
methylsulfonylmethyl, ethylsulfonylmethyl, propyl-1-sulfonylmethyl, 2-
methylpropylsulfonylmethyl, 2-methyl-sulfonylethyl, or 2-ethylsulfonylethyl.
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substituted with one, two, or three Rd independently selected from alkyl,
. haloalkyl, alkoxy, 22 WO 2006/102243 PCT/US2006/010063 hydroxy,
haloallcoxy, or halo. Preferably R5 is pyridin-2-yhnethanesulfonyhnethyl,
gyrldln 3%Imethanesulfonylmethyl pyridin-4- yhnethanesulfo X}hnet ‘}/G
JHEIE gthoxypyrldln 2-ylmethanesulfonylmethyl, 520067610063
2- d|fluoromethoxypyr|d|n -3- yhnethanesulfon Imethyl, 4-

[0l o B eWrishin beiahave SavFater sl (i-viii) and A(1-4)(i-viii),
and il prampRIneXpY bishitided Mlimﬁhﬁfl@%ﬂlfﬁ&d MethYbd group of compounds is

that wl%ﬁ% S%/ n@ﬁﬂ%ﬁ&; IRp%rlarpy dcl)? a?alkyl optionally substituted with

ona twﬁumrthme&%n@apdnd@t}pmwtahﬁwlﬁdhmwﬂ@kyna&oxy, hydroxy,

I I
hafﬁ%%nesuff%ﬁnblt%y Hbﬁ o?c?%#i%@ﬁpﬁ{%anesul ony mé%ﬁzfi%

selgc%m ulyerse, W Xy, haloalkoxy, halo, carboxy, or
alHM?d@rBoﬁkI‘lﬁihlaﬂ@RﬂHawwﬁﬁwhﬁhzﬁyyiﬂkﬁzaﬂﬂﬂi@éﬁﬁnﬁﬁkﬁ h h |
- nes - ane- net
el R R SR S R "
hetﬁk@@ﬂ@ﬁ%ﬁ@m 193153Mam@%ﬂstl’lﬁﬂé&ﬂﬁarbdmé,thqihmaryloxycarbonyl,
het%ﬁaﬁﬂ%ﬁqmo% V'Eﬁ%@l r}%g )ﬂﬁemﬂyioxy, heteroaralklylox?r

oxazol ;L:methanes onylmethyl thlazo -o-ylmethane- sulfonylnethyl, or

o8 ¥ AvOSRIEQRN PR P K%rfo&oﬁ tikwith hetememtycor
heﬂafeffﬂﬂ@ﬂ@mum ﬁﬂﬂwﬁ@r&hﬂﬁc\m&mﬁ &(ahé%hvmhg and RaseipRefipred

t th f i
o R S e 0 e R R R SRR
h}’ﬁémé@iﬁzﬂﬂmmyl@llb}l%@’tﬁfﬁ&h&b’éhbsﬂtdlﬁ@bwm@n&mhmybr three R'
m%ﬁ@&ﬁ?&ﬁﬁﬁﬂ%tﬁﬂ%}ﬁﬁﬁﬁﬂ?ﬂ?&ﬂ}ﬁ'@@i&& PRGN ANV RI KDY

¢cyanq, or halo; or gptionally su stitdted with one or two R6 20
anﬁwa%%‘é?ﬂy R e P ks s BRI Ry Ry rsipetyl,
2- ﬂmm@u@mﬁamsuﬁnbpmtmﬁﬂkmmephbmﬁmm@agoﬁymk@gxezjzf,rmm
mﬁl}’c%% ﬁb@kg@%l@ﬂh&@}fwga@yl r l hetero%}; aral e’thanesulfanyl—

heteroar IkyI cyclo cy kylél?<yl eterocy

mete ROEYE: amwswe;ﬁma@wtbyy@mémwtramwmmgmmfmymﬁ or
2-(Dgteroan/inxyeprapnuoaianaaralkyloxycarbonyl, aryloxy, heteroaryloxy,

aralkyloxy, heteroaralkyloxy, 25 aminocarbonyl, aminosulfonyl, or -SO2RI '
lﬂl(mﬁr&)R W;aﬂnyhh @&ﬂl@ﬁﬂﬁfe@é&:@hﬁlﬁ'(C’QM(D;*)PR(@W@@@“GY?)@WI)
nt e aromatig ar alicyclic ring in R is.optiona ubstitute
am\I/vl%ﬁ % S, ?{/rv% Fthree (ﬁépglﬁldaerh ‘)’/e%g?ec?@ae fF5ies §ﬁ?§7¥ ﬂ%f(?g\%w 318
thaf hystpin ﬁyd?oﬁ@kﬁ%{lehﬂ(@}y% whaloRPisheterbiyyRE listeroaralkyl optionally
subdiRerdinid yisu fopyimetbyk o Ripesiting sMIMEinane %ﬁl%@ AAEY! alkoxy,
u

herein the nitrogen atom in the piperidine ring is substituted W|th
hyc\ﬁ'l 0XY, haloal%oxy, cgrano or halo; or op%opnally substltt%ed with one or two R”

independently selected fiom hydrogen, alkyl, haloalkyl, alkoxy, hydroxy, haloalkoxy, halo,
carboxy, or alkoxycarbonyl and one R® selected from hydroxyalkyl, alkoxyalkyl, aminoalkyl,
aryl, heteroaryl, aralkyl, heteroaralkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, acyl, aryloxycarbonyl, aralkyloxycarbonyl, heteroaryloxycarbonyl,
heteroaralkyloxycarbonyl, aryloxy, heteroaryloxy, aralkyloxy, heteroaralkyloxy,
aminocarbonyl, aminosulfonyl, or -SO;R' (where R* is alkyl, aryl, heteroaryl, or
heterocycloalkyl); and further wherein the aromatic or alicyclic ring in R° is optionally

substituted with one, two, or three R independently selected from alkyl, haloalkyl, alkoxy,
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30 methyl, ethyl, acetyl, methylsulfonyl, or andnosulfonyl,
tetrahydropyran-4-ylsulfonylmethyl, tetrahydropyran-4-ylsulfonylmethyl,
1,1-dioxotetrahydrothiopyran-4- ylmethanesulfonylmethyl, or

%éi -g-ylmethanesulfonyl methyl. 23 WO 2006/102243

gg’ % %/010063 [0108] (k) Within the above preferre8Cg?(]j[ﬁf)oé)ﬁ(’/gbm}ﬁ3

A(1-4), A(i-viii) and A(1-4)(i-viii), and more preferred groups contained

hyeriheloAlkR oS- p?ﬁ@;eéyérdapm%mmmummmmwm

-mméﬂkuéaﬂﬁ)nmmyfiaywmﬁr@- Padbmesioaiotalol pieierabhRRdsypyridin-

Su neth 109]. (13 Wlthln the above preferred

rou ps %@'%t (%v%'i 8‘%]/& O%RW ARPRresTS e rE b dbs

di mrsamémmmm R liscitinsisiibuseizih3 dAmeatysuiypyhil.

yl&éﬁl%@édﬁéﬂ%%ﬂgf?'wﬂﬁ b ﬁﬁ&r&%?ﬂ?%&?%l 'fg*rmidmd-

p enylsulfon lethyl, naphth-2-ylmethanesulf

Mn%%ﬁwrymr&ﬂwﬁrﬁr%m@rlwm@mm@mmrmemw
mﬁ%mwwmﬁmwmwy@mﬁwmmﬂ?ﬁwm&mw

ylr&e a%e%% ?:%nnhﬁmme’.}%%e fﬂ:%’}ﬁ%g &Planesuifonylmethyl 2-methylthiazol-4-

uoro-p ethanesy
Y@%ﬁ@@ﬁ@ﬁfﬂmﬁéﬁh&h&&%@ﬂn@w&wﬁeﬂlﬁ 2-pyridin-2-
Ylélhﬂﬂé%@i% AR QY IRGION Gy imethyl, 2-pyridin-d- .
chlo methanesulfon%net yimethyl, 2-pyridin-4-ylethane
sulfo 9%%aﬁé%ﬁi?&ﬁ&?ﬁwét%«;ayndm~4-y1su1fonylethy1 3-pyridin-3-

ylﬁlmﬂﬁmmi}&nymmsﬁﬂﬂﬁ%m%ﬂmahﬂ 1,3,4-thiadiazol-2-
ethan met
&emﬁ}%g%pﬂ J?n%]é?ﬁan?»%gﬂfime}% anesyl ?thmethyl thiazol-5-ylmethane-

4-met
S“MMM@%%%W@MN&MMMHWI
3-trifluoromethoxyphenyhnethanesulfonyl-methyl,
[OU i1 BronEthiadhe bexamietprasterantd AYIMEA, Ai-vii) and A(1-4)(-viii),
an st iprpmet pinlie Rulnaeth anesH! torsenetyd preferred group of compounds is

tha "t"?.‘ﬂlﬂeg‘%m%:&)q eyglgbﬁ? eéf#%ﬁy# Fk}%cycloalkyl or heterocycloalkylalkyl

OPQOGWHGRWW@ﬂl@naém»lﬁonlsﬂmmﬁyh,nﬂépendently selected from alkyl, haloalkyl,
ali3sSy an@pepyhnathanesufony ﬁﬁglgybpﬁonaﬂy substituted with one or two R®

-bromophenyhnethanesuIfonylmet yl, 2
in rﬁﬁéﬁgﬁﬁ?&ﬁaﬁ’é@(ﬂ%%wﬂmﬂ(ﬂ alkoxy, hydroxy, haloalkoxy, halo,

caiBemeindiheyyiihetiiand st winpetdyliom hydroxyalkyl, alkoxyalkyl, aminoatkyl,
arﬁ' f(’i?eﬁla ?grn}ﬂcn'iehh%no%§ Opéjn]fgqu*;e%clpa]kylaﬂ{yl heterocycloalkyl,

trifliorometh OXY- enzen
hetZ‘?SWﬂﬁﬂH@ﬂ@Hﬁ@tW@X&lMQMMWWYCMMI}Y} heteroaryloxycarbonyl,
het%r@ﬁ%%@%?%%@fﬁ@%ﬁ% Rse Bpéﬂ{ ony, heteroaralkyloxy,
2 d| oro ethox Imethanesulfon eth
R AaH s Gaa BengtAlEthyloalkyl, ars,heterasyl o
hetézohﬂcioabm;gthlmi(ﬁpﬂenwmﬁhamaﬂifﬁﬂyhﬁ glioytlic ring in R®is optionally
sul%f%%g&fl%l{%%emxxb e gpgen g Eh)éf:’lected from alkyl, haloalkyl, alkoxy,

-(2- dlfluoromethoxy enzenesu

hycﬁf{fgld}ﬁ]gmm?}%ﬁﬁwe@ﬂfﬁn;&}emyﬂm— -ylsulfonylmethyl or piperidin-4-
yinteBaieEaHSHHAEAR 1 L thanrRIgHR BRI piperidine ring is substituted with

methyl, ethyl, acetyl, methylsulfonyl, or aminosulfonyl, tetrahydropyran-4-ylsulfonylmethyl,
tetrahydropyran-4-ylsulfonylmethyl, 1,1-dioxotetrahydrothiopyran-4-
yimethanesulfonylmethyl, or morpholin-4-ylmethanesulfonyl-methyl.
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3,5-dunethylphenylmethanesulfonyhnethyl, 3,5-bis-trifluoromethylphenyl-
methanesulfonyhnethyl, 2,5-difluorophenylmethanesulfonyhnethyl, 30
2,6-difluorophenylmethanesulfonyhnethyl,
2,3-difluorophenylmethanesulfonylmethyl,
¥4 4i8téhenyhnethanesulfonyhnethyl, PCT/US2006/010063
2,4-difluorophenylmethanesulfonylmethyl,
[008] dighlordfitemtpkmbtiva nederdfohgionptiisd, A(1-4), A(i-viil) and A(1-4)(i-viii),
and 1%0%%!:%99&] S 8&9@&%&%&9&4 %?QM: more preferred group of compounds is

2,6-dich orsopheny met anesu ony

ths Whsrn R ielapsany e Wﬁ&ﬁmﬂwﬂ(ﬁ%@mﬁm&
cyﬁ@?@‘b&%ﬂ@ﬁ@@lﬁ@@ﬁﬁmﬂiﬂ

4-fluoro-2-trifluoromethoxyphenylmethanesulfonylmethyl,
{Oﬁ){vg.lo(t; -6-Wiftuiarmensibyd ppifendmetiha ey LRy adthwli) and A(1-4)(-viii),
orometh met h
S e € 1 SR oA, >
meghisidenglatinli Srovtbrinyroyhelonriewihrlebenrsngmiomjmethyl, 2-

Phéﬂﬂlﬁﬁfﬁn%ﬁﬁ%wq{%mﬁlawll?ﬁﬁ%ﬁﬂé@ﬁm% nyflmetfrl]yl 5
b TSP ER RO HEMGH) AR e ony imety,

ph@;ﬁlﬁdhﬂnﬂsndfphﬁmdmmmmsyﬂﬁmﬁgdmmﬂfyhykﬂm,trlfluorophenyl
DRSO R PSS

3~ %L}ﬁli@thmﬁ @ﬂqgﬁgggm@f&ﬁﬁ@q?ghenyhneﬂlanesulfonyimethyl, 2~
cWéH&MM%@M@WlMW&@&M&MW&%WO nyhnethyl,

4 |d| tha %’%ﬁ:ﬂ eﬁl&% suI #}/}g’ thyl, "

4-wy @kwhyhﬂmbtamulfamﬂmétyiya mﬂummﬂlnwﬂhamﬁswmmwmethyl,
3 GHRIORERRY DeEstioRMEI DY thipPhERRG IR i %xlethanc.

5-chlorothien- hnethanesulfonyhne yl, or 3,5-dimethyl-
S“l%W%ﬁbﬁ%rﬁéﬁﬁ%ﬁ%ﬂ}w%fﬁ%wﬂ@ﬂmﬁmhm the above

3 @ﬁ&f&féﬁﬁt@f@iﬂp@y{ﬁ}ﬂﬁ@sﬂm‘gﬂmmﬁnd A(1-4)(i-viii), and more preferred
tai ed th el IS 1 ygarl din-4-vimet

e RS o SR bl

3- wmm@:ﬁhmwfom@éﬁmmrﬂ Wxﬁnyhmmmmﬂn@mw 2-

me%hmﬂ{m%ﬂ%ﬁ{éﬁﬂuhﬁmgﬂﬁ}@r@ﬁ@ﬂﬁﬁ:ﬁ@ﬁ@ﬁﬁ%ﬁla&e%ﬁ%@n@t}lﬂ
thiomorpholin-4 ylmethyl 1,1 dloxot igmorpholin-4-ylmethyl,
%ﬁ'?m’ii)b“ﬂ%’ elgRas A PREt: 2Rt L D

2-(B-Triftiootetitainyteot e pyfanPeitynet§rilunetypiptrazimdyiomthythyl,
B T BB R gy e
suifprybipefhlvhiidRrarmetisrphamybasflanemidfonyimadhy |
2-(i-BEneybipisngsidmeiox e Y-G-natbyiriBeHBthzenesulfonyl)ethyl,
2-(3-difluoromethoxybenzenesulfonyl)ethyl, 3-chloro-2-fluorophenylmethanesuifonylmethyl,
3,5-dimethylphenylmethanesulfonylmethyl, 3,5-bis-trifluoromethylphenyl-
methanesulfonyhnethyl, 2,5-difluorophenylmethanesulfonylmethyl,
2,6-difluorophenylmethanesutfonylmethyl, 2,3-difluorophenylmethanesulfonylmethyl,
3,4-difluorophenylmethanesulfonylmethyl, 2,4-diflucrophenylmethanesulfonylmethyl,
2,5-dichlorophenylmethanesulfonylmethyl, 3,4-dichlorophenylmethanesnlfonylmethyl,
2,6-dichlorophenylmethanesulfonylmethyl, 2—ﬂuoro-3~metﬁy1pheny1methanesuifonylmethyl,
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25 ylmethyl, indol-1-ylmethyl, 1-methyl-piperidin-2-ylmethyl,
2,2,-difluoro-3-thien-2-yhnethyl, or pyridin-4-yimethyl, (0111] (n) Within
the above preferred groups (A), A(1-4), A(i-viii)) and A(1-4)(i-viii), and
more preferred groups contained therein, R5 is 3,5-dimethylisoxazol-4-
yiRétéHEStAfonylmethyl; 2-CF3methylphenylmethane-sulfBRYAIFEH{PE0063
3-CF3pyridin-2 30 ylmethanesulfonylmethyl,

4- ﬁ@%?&ﬁ@gﬂﬂwmmﬁmmmmﬂ%?@meitvﬂltmﬁnoﬂe%wmﬂuoromethyl-

paeﬁfﬁ&@m@suﬂeﬁm@{ﬁyb SeisahydrenyisRdayinehangsulanmeiuly,

di 1%6
2 RSB H b B HHES PG thy Sy o Bty

phambiataesulforibargtby4-fluoro-3- tnﬂuoromethylphenyimethanesulfonylmeth 1,

%‘é’/ % %&gW{%@fg%ﬂ gne)’hsnuﬁl oquTSchoroptHgny%met ang-

subfonydpataiicirhd-yihethphrasifshytesdthyyimethyl, 2,3,4-trifluorophenyl-

mdnpaeiyl @Qﬂ%@yﬂﬂmﬂﬁ%ﬁgﬂlﬂ}ﬂaﬁmé@uﬁbn Imethyl,
ethox¥car nylpi perldln 4yhnethanesu|fonyhnet%

R ﬂnwrﬁ’r@méﬁ’eﬁéﬁonylmethyl
trifnetyicloptapyiniiendint by methansysukionylmetinsshtfonytmethyl, pyridin-3-
yi %ﬁgﬂ%ﬁé@ﬁf? %Plgeth%imeﬁul{onéﬁlmee%%y . nlyh%% >§}/carbonylazet|d|n-3 5
2- @m&&ﬂ%ﬁﬁy%ﬁ#@wﬁ&ﬁa@%n@%ﬂw&hyl 1-

)@Wéﬁﬁl@lﬁt@hﬂﬂ%’lﬁﬁﬂ&ﬁ&ﬁ MWI%@yiﬁlmethanesu}fanyhnethyi

cyﬁ]??g %‘%ﬁ%ﬁg‘ﬂﬁ%}ﬁ%’ mne(ét¥ arggg}gj}l{}‘lcl)lr; arggéuﬁ'onyhnethyl

: thtﬁ[ﬂhﬂnﬁeQ(mﬁmmmﬂgM)uhhﬂ'wllﬁasaliﬁmy&thmﬂnylfonyhnethyl, or 3,5-dimethyl-

isSifgre: }gy gﬁgg esulfonyhnethyl,

difluoro- (2 orome oxy 1enyl)- methanesulfonylmethyl,

mix@f-ew}gwﬂm éley&ﬁy&f@&x&%ﬁﬂ&e%jﬂnweﬁa?Oﬁaﬂiﬁ?&m@ Jag(ﬁvm)

ylsulfonylmethyl, 1-cyclopropyllpiperidin-4-ylsulfonylmethyl, 2-(pyri
A SRoRRE SR AR SR eieth . K i d et ArboRIpReridn-4-yimethyl, 1-
m&i(ﬁyfﬁéﬁ&ﬂ-@ﬁhtﬁ&pb&tﬁ@ﬂﬂﬂﬂqi% 4~ylethy1 pyrrolidin-1-ylmethyl, piperidin-1-

|d|n
%ﬁ%o{Fop ﬁm Qgslu onyrp[%eén% fiazin ’2 y?m %‘ﬁemsﬁlygﬁﬂmét}] i
th{&f@@}thl@d@a:ﬂmethywnbﬂqmmmwkmﬂm tetrahydrothiopyran-4-

yI%8%0) Doxbnailanr siiomdms ?imélm'g}i' Az0ke doreyURsihaRssianY RS, 1-

4f| Qro henylmethanesulfonylmeth

B%e on V[}ﬂgﬁ%ﬁgmg}qgm? %m@wethyl isopropyloxymethyl, 2-
plmpwmﬁlmm@%Mbemwmemyl imidazol-4-ylmethyl, indol-

vRtadar3-yimatanasuionym fhyl, 4-ethyl-4- 1
2 6 d| lioroindol-3- ylrgr}wethanesulfon metﬁdrf“3 Y1, 4-ethyl-4-methylpiperidin-1
yimylfﬁ%fhyyﬁﬁ@bﬂah@%ﬁémﬁ -ylmethyl, 2,2,-difluoro-3-thien-2- yimethyl,

orgftuproingak@wlmethanesulfonylimethyl, 2-(5-
fluoroindol-3-yl)ethanesulfonylmethyl,

[0Rt 14,6(dijuWEimdthle3’dﬂw)e§1@féﬁ%ﬂ IbeanpR aihnlc 124§ 1A viii) and A(1-4)(-viis),

thylin F)ﬁthane ulfo meth
o P SRS N gt imetylisoxcol.4-
y@e%mmwbﬁmﬁxhahﬁkamswmrm@qmmmmsmmm@wmmﬁm—
yﬁﬁé’cﬁ&ﬂ@éﬂlﬂ;ﬁ’lmethyl, 2-F-furan-5-ylmethanesulfonyl-methyl, 2-methylthiazol-4-

ylmethanesulfonylmethyl, tetrahydropyran-4-ylmethane-sulfonylmethyl, 1,1-dioxo-125-
hexahydrothiopyran-4-ylmethanesulfonylmethyl, 1-ethylpiperidin-4-
ylmethanesutfonylmethyl, 2-oxo-tetrahydropyrimidin-4-ylmethane-sulfonylmethyl, 1-cthyl-
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ylmethane-sulfonylmethyl, 2-(isoquinolin-3-yl)ethanesulfonylmethyl,
2,4-difluoropyridin-3- ylmethane-sulfonylmethyl,
3,4-difluoropyridin-4-ylmethanesulfonylmethyl, 2-(2,4-
difluoropyridin-3-yl)ethanesulfonylmethyl,
ﬁ?ﬁ%—ﬁﬁ%&?opyridin-4-y|)ethanesu|fony|methyl, 25
fluoro-(2,4-difluoropyridin-3-yl)methanesulfonylmethyl,
2-gramiverEin-¢inmetbppsalieyinehvbhedviineridinbtipiethanesulfonylmethyl, 1-

eﬂ%ﬂ{@&%ﬁrﬁﬂ{ﬁﬂ%’%ﬁ#?ﬂﬁ%ﬂﬁfﬂ@ﬁﬁﬁﬁmﬁmﬂmLn%aﬂrﬂ&@l’f&%iﬁ@?’rdh—4~
-yime ne-sultonyjme , v was

s CsgrH, S D BERSRE ey onymeti, 1
aceliCEApindiylhahetsalfesiforthyiietihdx fhadson(Rade i@ Bpyridin-3-

e . o
oyt et fprc,
ethylaratisis-Fhyivaerunesiiearipaith jroyclopropylazetidin-3-ylmethanesul fonylmethy!
m@ﬁ%ﬂiﬂ@iﬁb@%ﬂ&?ﬂﬁﬁ%ﬁ?ﬂu%ﬂidmﬁghﬂﬁog?ﬁl&tmmtﬁﬁmsulfom{hn?thﬁ,

Ylimethanesuljo e , & =PYyrain-o-yimetpanesulironyime ,

ch%.l Pﬁt}’r“i’rﬁﬁ]}ﬁ- y%%%%gﬁwﬁﬁ%&é’ﬁ/uoro-&-ggﬁuoromé/ oxyph]}{e yl)-

methEesplidindsthyie thantdsiptodiimeatinyifotsiibibyo pyaiinyBarbonylpiperidin-4-

ywamﬁgm@m'{oagbéie@,%pyb%ﬁsé%aﬁmmﬁHkqﬁixéﬂ%%lm&ﬂ!@nyhnethy',
2-F-I-oxop t Imethyl,

yridin- 5-yhriethanesulfonylme L
yDetrnesyligpyiramhzrinsmdind-sirtbaymdninsityk 26pwidndoe/102243
y)REASRAPRIAEODE I ranyRdinpRopimeiironasieyyimethy,
ﬁ@é@ﬁ%ﬁ%&é&%&e%@%ﬁﬁgﬁgﬁ%&Q%Jéxfgsulfonyhnethyl, {1.3.4}thiadiazol-
2-gr@Hensyridinybrythybitearel Sciforeflanethiffogylmethyl, thiazol-3-

HREYHERsEnh eEH H@m&m Ifontylmethyl, 4-
Y Z-CFS-Spyrid?r]?-ﬁg‘ﬁfrﬂnetha%gsul onylmagfﬁ‘);}l,oinF%- -

DD ggmﬁ%ﬂﬁr?merazm—4-ylphenyknethanesulfonyhnethyl,
5-faGbiadbiaxoimetdinebriyhntene sy fanyhioethydl-3-Simethanesulfonylmethyl, 1-

B tidinz2-vimeth [fonyimeth

R PR Ml pmetancstny et 25
flugreieipl3sieRnRnyimeivhre frdiinenal-3-yDethancsulfonylmethyl, 2-(1-
meth§itdSopyrigiatansbineshaneaifonydmetihdol-3-y)ethanesulforylmethyl, 2-

qm%}@gé;%%%é%ﬁg{%ﬁ%g%ggny ﬁg—gélt:hégesu}fonylmethyl, isoquinolin-3~
ymwmwmﬁmﬁﬂ@ﬁmwmesu}fonyhnethyl, 2,4-difluoropyridin-3-
ylr@é@é&'iﬁﬂxgﬁ?t 1}’Qﬁlﬁﬁ@gﬁ@lﬁaﬂlﬂx’%ﬁ%&%&@wonymemﬁ, 224

. CF3-pyridin-2-yl)ethanesu _ L
m@%mmé%rﬂ{ﬁ@%@maﬂ%n% arfiflugamyigin-4-yDethanesulfonylmethyl,
ﬂu%iﬂﬁﬁﬁ@@ﬁﬁf?ﬁﬁ?ﬁﬂi@ﬂﬂﬁ?ﬁiﬁh@ﬂmﬁﬂlﬂ, fluoro-(3,4-difluoropyridin-4-
yl)%‘%;e%%%&?—é%l '%@(é”%ﬁ@ﬁﬁﬁ%ﬂ?ﬁ% el ey tmethyl, 3 4-diCFpyridin-
4-mmyﬁmmlmeﬂme’lHaﬁeﬁw@wmmyl)ﬁa@zmnyhnemyz, 2-(3,4-
didg%ég:%ﬂiﬂlmfem%@%ﬁ%@ﬁﬁ@[ﬁ?}bﬁhor@{z,4-di'CP£;p()é13'din~3-

C2H5-pyridin-6- I)ethanesglfonylmgthle/, -
yDesieneionyioy t%gw&mféﬁwﬁaﬂw- -yDmethanesulfonylmethyl, 4-F-
py%dﬁﬂf?ﬂ@gmjdiﬁf&ﬂﬂﬁ%mﬁwmbﬂﬁ%mfonyknethyz, 2-F-pyridin-5-
-pyridin-4-ylethanesulfonylmethyl, s
S R Rl tosspetist, S-F-pyridin-
yhr@HBagHidinBaping: e widiorylyattiphe-sulfonylmethyl, 4-F-1-oxopyridin-3-
yﬁé%ﬁf%ﬂ&h@l}@-ﬁq %ﬁ%&’iﬁyﬁ?ﬁﬁmﬂmﬁgﬁéﬁﬁnemﬂ, %—F—luoxc}?%ildin-

pyridin-4-yhnethanesulfonylmethyl, cinnolin-3-yhmethane-sulfonylme
5-&%}}\%%@3};}5@{}%&%ggﬁ]#;ﬂafynﬁné@ﬁyﬁ-y]methane-sulfonylmethyl, 5-F-1-
phthalazin-1-yhmethanesulfonyhnethyl,
26
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2-(phthalazin-1-yl)ethanesulfonylmethyl,
2-(quinoxalin-2-yl)ethanesulfonylmethyl,
guinazolin-2-ylmethanesulfonylmethyl,
2-(quinazolin-2-yl)ethanesulfonyhnethyl, 20
ﬁf%??gﬁﬂ{ﬁﬁ?ridin-2-y|methanesulfonylmethyl, 2-( [1,8]naphﬁ%ﬁi'ds|’ﬁq%f 010063
yl)ethanesulfonylmethyl, [1,8]naphthyridin-3-yhnethanesulfonyhnethyl, 2-(
oxppBidaphitydtinauaiaabsl fofierapytidin-2-yimethane-sulfonylmethyl, 4-

Cé:ﬁlﬂigj %%%Wgﬁg}ymeﬂg565’14@&\11’5~yhnethane-su1fonyhnethyl, 3-F-
pyg%c_hn-&y methanesulfonylmethy

RSB RS o s lfony methy, 4-CFs-1-

oxdpyliakiayestliaeydifaeimkidyE Pyidindodmribanesudibnmdsomptinethyl, 3-

-E-pyridin-4 25 ylnethanesulfo ethy! s
F-%%%%)%n_%_%éﬁg%%%ﬂong:#xr%g%ﬁ?%’l-0xopyr1dm~3—yhneﬂlanesulfonylmethyl,
5-GEptierrpipitinz2dmsibinesmouriorefiirie?yHs-pyridin-6-ylmethanesulfonylmethyl,
3»@PHWM@?&&EM%%M@P&@E%&h&-yhnethanesuifonyhneﬂlyl, 3-

henylpyridin-3-ylmethanesulfonylmethyl, . .
C}%:B%ﬂ?rém?@wmm@%ﬁfﬁgﬁyp{nmﬁnyﬁ ethanesulfonylmethyl, 2-(3-
Ci3-pgeqivepyih yitidins 2 elthethels s HARG e thiylin (@) pihemsdpsiditdhyt, 2-(3-

Netk / (45 Ipyridin-3-yDethanesulfonylm -
o M A0 R SRS
PYHIBvATdmesgmsy Hemy ettizisgurishyrdmsthanesulfonylmethyl, 3-C,Hs-
pyﬁﬁﬁ%@?@ﬂa@ﬂﬁh@ﬂf%@t@%ﬂ?ﬁ%ﬁlﬁm[ﬁ%mh/ﬂhanesulfqnylmethyl, 2-(3-
R el e e s SRS R R 2
CB s tiplindinegbmysmitimdnydievh 2r@sCHomyhidatity il 2R ulitBylmethyi, 2-
R e e S Sy s e e v e
Pwm@ﬁ%wg}lﬂ, cinnolin-3-ylmethane-sulfonytmethyl, 2-(cinnolin-3-
Yl)gﬂﬁanﬂéglﬂéﬂﬂh%eﬂ%ﬁmdiﬁtﬁm%?lﬁ\?ﬁﬁiuﬁmﬁ@ﬁﬁaﬂ{yﬁ-(pyridin-3-

1alN-£- ane-Sulto .
2 o Rl R ReAe canesifonymeth,
quirgpiicnyBogihsyeitifosyitmeibihahemintaaiindeybygthaupyfinigetiybyridin-4

r1.3imethansessianwmetiitonyimethyl, 2-( [1,8naphthyridin-2-
2-[6-(pyridin-3-yDpyridin-2- I)éthanesulfonylgne}%hyl%-?a

| [3-

YDgRasi R oS naeRtEdmmn At s teinZ2y ) pyridin-3-
[1 plettahasdifaaylRibyul fonylmethyl, 3-Cl-pyridin-2-ylmethanesulfonylmethyl, 4-Cl-
2-13-Cpyridin-3-yDpyridin-4-yl nesulfanyhnethyl, 6:£pyridin:4; o
pyg pﬁ?gllg}%%y }%\ée { éﬂesﬁ% ﬁ%@E}t}mﬁnﬁ-%meﬁm}@sulﬁ?x}/yfmg{hyl, 3-F-pyridin-

2-gopphdaeauifopybyeibin-2-5ipve tardedmedrphnidipygl-methyl, 3-F-pyridin-4-
yifte(RaiginesdryR Ry g nRnyipsibanesstianmsibiheanpyridin-4-y)pyridin-4
o B RSB RS pshaneslony et &
phépyhigiidid-Shyyretimanletyianesi) Hplimapyidiz-f4y taythdirsdi foppirietyi3-

- %Wi 13y, -(3- idin-2-

2 ﬁ(ﬁpyri in-gt%/l? yr.%ﬁi@ﬁ‘&ﬁ‘gﬁh‘i’é’uﬂgﬁ ngﬁwmn 2
yhsthaprmEayiEeibropyimethanesulfonylmethyl,
2-QiphefydyimethanesmiQoybmeiomy? 2-(3-phenylpyridin-4-
yhethanesulfonylmethyl,

6-(pyridin-2-yl)pyridin-2-ylmethanesulfonylmethyl, 3-(pyridin-2-yl)pyridin-2-ylmethane-
sulfonylmethyl, 4-(pyridin-2-yl)pyridin-3-ylmethanesulfonylmethyl, 3-(pyridin-2-yt)pyridin-
4-ylmethanesulfonytmethyl, 2-[6-(pyridin-2-yD)pyridin-2-yljethanesulfonylmethyl, 2-{3-
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thiophen-2-ylphenylmethanesulfonylmethyl,
2-thiazol-2-ylphenylmethanesulfonyhnethyl, 15
2-thiazol-5-ylphenylmethanesulfonyhnethyl,
2-[1.2.3]thiadiazol-5-ylphenylmethane- sulfonylmethyl,
M1233478t74%yIphenyhnethanesulfonylmethyl, 2-(1-methylpfiEZEp2§06/010063

yl)gg@enyl methanesulfonyhnethyl, 2-
fridpotigiydideiiancsttonsbuforly fridtaylridin-2-yl)pyridin-3-

] Bha&éﬂ@?f@x@‘ﬁﬁ&hﬁ“ﬂ @Qﬁ&ﬁﬁﬁ@%ﬁ&ﬁ&ﬁyﬂ%@ﬁ%&mﬁyﬁgﬂﬁ%%pyndms*

hen hnethanesu neth
B eate i eI e g methancslfonymety),
4-(pyadinlo[5phipyrtiyr2yimeshiangmctionynietiyin oxsasiaitsssc] pyridin-2-
e e R e e
(ryidipris m@mr%ﬂynmlfwimﬁmm@mmésm@mwmethyl
7 wﬁm%%ﬁhfl %lﬁwg%?e?banesulfony meﬁIII;IIIIIf{mﬁmIgthyI S-pyridin-4-
DBV %FI‘II‘IIIIES‘ZIII[ILI"%Y III»R matﬁaﬁemﬁa%m@ﬁ%@ewﬁmwmethﬂ
4- @y@ﬁ%wmm@lﬁaﬁmwmmﬁewm?@m&m@mﬂm

t

R T
Cyidiy A3 idRgr Iﬁ%?ﬁ@?ﬁﬁﬁ@é@fﬂ%&ﬂw@mnﬁrﬁﬁpw‘{dﬂﬁe]pyr|d|n 2-
yl]Mﬁﬁl@”iMﬁ?h&I@!ﬂM@QﬁWIyndm -4-yDpyridin-4-yl]ethanesulfonylmethyl,

e e R R ——_

thm@ﬁ-@-uﬂ;ﬂzmjbf&ﬁwhsyﬁmmlﬁmyMmﬁmémﬂmﬂwbsulfonyhnethyl
2- tﬁ&ﬁ%gﬁfﬂé %mw&%%%%eﬁrﬁ'}eﬁﬂqgﬁgﬁweghﬂ hen ethane—

Su 1H E@gro e

b]pyridin-2-yImethan
%yﬁ‘BIEﬁS -5 @W@Iﬁ-@h%‘?ﬁﬂ tén%h@@h%lpmzolé—
yl)@@gsﬂdmygmn@@am@yaobn%}&mﬁha@qﬂéﬁgﬁﬂé}ﬁaﬁ&l@mnﬁm@mﬁ 2~
rimi u
e B A et
y1]mhwdm[hazea}}fyﬁm%El%mmwﬂmmh&mm@&mew,
oxﬁgﬂgwgﬁdﬁa@T{'M@j&% eth 1, oxazolo}4,5-clpyridin-2-

2 h If I l,
yln}% azﬁ{%@gﬁé}yjﬁ%ﬁ met VIl &%@I}egulfonyhneﬂlyl benzimidazol-
5~ mﬁmmmﬁmmsﬂbmmmetﬂmﬂﬁﬂémwmﬁ%yi 3H-imidazo[4,5-

I I I
R IO OB et
3- %@%@%ﬁibmmswwmwnﬂmm@%rs»yﬁﬁewmadamm 5.
c]pﬁtﬂ@@%[&m@tﬂﬂﬁ@sﬁlﬂﬂﬁﬂ%ﬁrﬁ mehane ke Metridino-
I 3- IE? 1%%[ Zldgr#&z4 riazin-2- methanesulfony nethyl,
iU R e A R R S —
tmﬁ@%ﬂﬂ@pmmmﬁgahmhnhy&dﬁoa}kmmxmkadlm%ﬁﬁ@ﬂﬁuﬁonyhnethyl

th

yh&ﬁ&u[?m%}ﬂﬁé}ﬁ% ?rﬁn%t‘ﬁo{]‘by%woe&ﬁ oﬂ%’etggge xIIfonylmethyl 5-

[1,3]benzoxazol- esu

éhté%-ﬂéQEzﬁ%ﬁ%@zﬂmw&wawhﬂnﬁma@mu@é@mm
yimethanesulfonylmethyl, 7-CF-thiazolo[4,5-b]pyridin- ~-2-yimethanesulfonylmethyl, 3-CF;-

1H-pyrrolo[2,3-blpyridin-2-ylmethanesulfonylmethyl, 3-CFs-1H-pyrrolof3,2-clpyridin-2-
yimethanesulfonylmethyl, 3-CF;-1H-pyrrolo]3,2-b]pyridin-2-ylmethanesulfonylmethyl,
imidazo[1,2-c]pyrimidin-2-methanesulfonytmethyl, 8-CFs-imidazo[1,2-cJpyrimidin-2-
methanesulfonylmethyl, imidazo[1 ,2-a]pyrimidin-2-methanesulfonylmethyl, 8-CFs-
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10 ylmethanesulfonyhmethyl,

[1,2]benzoxazol-4-ylmethanesulfonyhmethyl, 5-CF3-

[1,2]benzoxazol-4-yhnethanesulfonylmethyl, 3-CF3-[1,2]benzoxazol-4-

ylmethanesulfonyhnethyl,

B8P Benzoxazol-7-yimethane-sulfonyhnethyl, 6-CN-FCT/US2006/616063
_ [1,2]benzoxazol-7-yhnethanesulfonylmethyl,3-CF3-[ 1,2]benzoxazol-7-
m’;ﬂhﬁé&h&ﬂéﬁﬂﬁ&iﬂ&éﬂm@ﬁfﬁ@w@ﬁﬂﬁ%z@ﬂ@@ﬂwm eg@ntbnyhnethyl,

%&ly}%y [{}Eﬂﬂéﬁ% iﬁ?ﬁ@ﬂethanesulfoxgﬁmethyl
6 CF3%2 benzoxazol 7-ylmet anesulfon Imethyl

pyf%z%lﬂ;é | -CF3-pyrazolo[1,5-c]pyrimidin-2-
yhﬂeﬂiﬁﬁsiﬂf&}b&ﬁlﬁ%@dﬁﬂ WM[LG -cJpyitmidinetdithethanesulfonylmethyl,
azo eth 3 azol-

m%a%#] gh%?gﬂzﬁnnyﬁ% LIH] enzo zazotrfpgn}Ie h%ﬁ%%zﬁl ygm(j] i%( azIn-2-
m@mﬁmﬁmﬂm@ ﬁﬂb@mm@fﬂmﬁmﬁyﬂfmﬂnﬂhﬁ 5-F-[1,3]benzoxazol-
2- ﬁﬁeaﬁiﬁ@z@hﬁnﬁemﬁlrﬁ@ﬁ%&@@@&&%@ﬁ%ﬁmﬂﬁz9'cfb?o

ethane [fany meth benzothlazol /- yhnethanesulfonylmethyl
[1 % %&’{Q}E}igﬂ ’(ﬂfﬁ% l}g{@ﬂﬁﬁ 7-ylmethanesulfonylmethyl,

2- @ambémmbmdkmmﬁmmeﬁhﬂﬂﬂwmﬂﬁwmbﬂ]&m@m|azo|

A L ek et g7
1, ?ibQTE@F% ma@apmw{h@ﬂ@smrb%ﬁzdﬂa%lbenmml -4-
lﬁﬁﬁﬁsmfﬂbﬁm@h'm;%mwﬁﬂ@@o MRS Wl fonylmethyl, 6-CN-

{1% I?é’i‘gf%azoﬂg{ %ﬁgﬁ ﬁgﬂe xﬁmﬁ@&%giﬁzifhlazol 3-

yhywmmwmwm BiF, :{Iqé]mmzdbhrahubtﬂaybmﬂﬂmnmﬂij@mmwxamlm
7. ﬁa@ﬁ%ni&xﬁ&ﬂ?%?ﬁg}taé@ﬁ MAEHENGRY! E}%‘.zméhlfonyhneﬂayl 1-CFy-

I-CF3-[2,3]b ehzothiazol-7- Imethanesulfon hn

2 %1‘@11%”{228 eﬂﬁ@thﬁamlwmé%r%%ﬁwﬁhw@ ¢ojmethane-
sulﬁzrglbeaz%@tbw[ﬂsﬁmﬁﬁw@mmmem&bn&tﬁaﬁyﬁ13611%%@%@&@1:&01-
net e et .
e B timata vimethancm fsyispoly §fcbegpothiasol-2-
yhm@mﬁmgg%mymmpzol -4-yimethanesulfonylmethyl, 2-CF;-benzothiazol-4-
ﬂe@aﬁ@s@ﬁ%ﬁfﬁﬁ@ﬂ@l%@ﬂﬁ%ﬁ%@ﬂ%ﬁ%@%@ﬁ GESrbenzothiazol-7-

CHS3-thi thanesulfonylmeth
y%etéq@gs y ﬁ,gt it Mﬁ%ﬂﬁh@e@g@@m@-mﬁ [1,2]benzothiazol-

4- }pﬂnethyhéknﬁhaﬁﬂlgthyieﬂhqﬁﬂemmﬁmﬁ, r4-ylmethanesulfonylmethyl, 3-CF-
0] a Q t
{1 %}):%% fiazal 24{- gméﬁh%nesﬁﬁ ﬁ"glme%)épétﬁ E%l ﬁ 2benzothiazol-7-ylmethane-

anesu

Sm%ﬂ@ﬁ%‘!hf‘a%i -f, Wh?émﬁwgirﬁdﬁwmmfmzmvml@@@ﬁozms
[1 ﬂ&%ﬁ%&ﬁ%@%&ﬁ%mﬁ%ﬁ& ?Q%%Héﬂ%ﬁh@ethw
F3-t nesulfonylme
R N hnéfﬁﬁhmulfwyhneﬂwl 6-CP>
i2, mmtmqwﬁdymwfa}ymﬂiyn 1yﬁﬂ,e§na@1mﬁmnethyl
n Ifo hnethyl
y]n?e&&%safw&@ﬁ%yﬁé%ﬁﬂlga%% ﬁ% NS ZOTEZ T ﬁq S{'jllTonCvme i

4-methylsulfonyiph 3]tri y%metﬁ)éne
[2:5] b%@%f@V@ﬂWﬁﬁ%@%ﬁéﬁ%é@Gmm4
yikebdndsAoiyBrdid 4 ia%0l-8H,-thiazol-5-ylmethanesulfonyl-methyl, 4-CF;-thinzol-

s-ylmethanesulfonyimethyl, 4-CF3-2-phenyl-thiazol-5-ylmethanesul fonnyhmethyl, 5-CF;-2-
CHjs-thiazol-4-ylmethanesulfonylmethyl, 5-CF3-thiazol-4-yimethanesulfonylmethyl, 5-CF3-2-
phenyl-thiazol-4-ylmethanesulfonylmethyl, 5-CH;-thiazol-2-ylmethanesulfonylmethyl, 5-
CF3-thiazol-2-ylmethanesulfonylmethyl, 5-phenyl-thiazol-2-ylmethanesulfonylmethyl, 4-
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yhnethanesulfonylmethyl,
4-CH3-5-phenyl-[1,2,4]triazol-3-yhnethane-sulfonyhnethyl, 5-
CF3-4-cyclopropyl-[1,2,4]triazol-3-ylmethanesulfonyhnethyl,
2,5-dimethyl-[1,2,4]triazol-3- ylmethanesulfonyhnethyl,

PRGN

-2- -[1,2,4]triazol-3-yImethane-sulfonylmethyl, 2B 4UR2006/010063

henyl-[1,2,4]triazol-3-ylmethanesulfonylmethyl,
C%é%@é%pimbﬁwﬁ Pryiediled GiFs hipgpir e snmopmsisasgiyl, 4-
Pﬁr@ﬁﬁiﬂz@?@i{ﬂie&ﬁiwﬂmiﬁﬁn&mmﬁnﬁé%ﬁgﬁﬁimgﬁml[%gg : jgh?nyl-[
Rl e e b b e

S‘QP@Q@!}[Q@MTQWMQHﬂnl'éﬂ}’@jaaﬂtﬂfghg{uhmwulfonyhnethyl, 4,5-dimethyl-
e S b
phe fonylmet N

3- nyI-}l,Z 4]oxadiazol-5-yhnethane- su u)]/
Vimetepegilisurmetinh Sk Heyrphamdn beditaisgahatrgothanc-sulfonylmethyl, 5-
CE-@W%N@%MF&M%B%%M , Qa]yjfﬂiglethl_)lrg[l,2,4]triazol—3—

- . -3- esu methyl, 2- -
YI%%%%%@%%%%%%ﬁgﬁé - o%%e&%%{]ﬂme a};e- mct;c;nylmemyl, 2-CHs-5-
phouglf 3,34 Itiatekdcitmethmigsutfonyinei g, Fopslonaiyl s hlsny P, 4]triazol-3-

1416@1411 j EHY 3 I 1P ane-su - 5.
7 i 4%%%%%%?%@%2%%%%{ mtlé%%lz@s%ﬁ}g%- Gy laCHa-S
P}M}ﬁé[[ﬂ\%ﬁ%gﬁﬁﬂfﬁy ?ﬂ%ﬂg&ﬁﬁ%m@f i, 5-CHs-1-phenyl-[1,2,4)triazol-3-
y}:ﬁgﬂm}ﬂs@ﬁi@me&mmemﬁnmﬁ?ww?’%@dz}:&&i@mih?ﬁmg; 5

-CREF ~PA ne- yl, 5-CF3-[l,2,4]thiadiazo|-3-

3 bﬁ%ﬁ{%&:@%ﬁ%ﬁ?l% %f%ﬁ%%_ B ?&nﬁ?ﬁe@ﬁg pheny [?,i,tﬁox]achazoi g»y ethane-
S“%%Yﬁfﬁi@diéz@ﬁ%@l#rélﬁﬁﬁ@é@féﬁimﬁém?ﬁ@@@ﬂ@@thﬂ, 5-CF3-{1,2,4]oxadiazol-
3-Jhdiidhindiagameanehanesulionyimatyl. 2skdkha A RdaEN - 5-cr..-

o BB ERAESCH i Bk Slpsdisolsimthae

sulfiofiyoneibylr BtidienyirdihAhesdifesiyhpieibihnesul fonyimethyl, 3-CH;-
33l RRHIRV]RGH onyimethyl
[ S%FS%%C%%@EH grﬂgmffze- hne %ﬂﬂﬁﬁ%ﬁ%ﬁ@?gﬁﬂﬁcH3-pyrro|-2-
iphgstoy Wmétl%ﬁ?yl‘{1:2:4]thiadia201-5-Yhnethanesu1fonylmethyi, 5-CH-
[1,a,ﬁﬁaawﬁk};syﬁwmhwmmguﬂbmﬁmiFﬂa@ﬁ%hﬁ-1-

X -N- -pyIrol-2- thanesulionyimethyl,
y@%@%ﬁgfﬂ%@ﬁﬁgiﬁg#ﬁ épgltﬁ}%ﬁﬁPjétﬁyﬁethamsulfonyhncthyi, 2-CH-
[1.2.4hpdpoHBBpabryilfoefractb sl Baifiict ithiddRbbN-CH3-pyrrol-3-

ymm@;@m@ﬁyiﬁleamgﬂgué?ﬁ:ﬁ,N;&1dﬁ&ﬁaﬁtglyﬂﬁeﬁa%emr%%e%%ﬂ 22-

. Yhmethanesulfonylmethyl, ) .
dl%w&%@ﬁ?!ﬁﬁ%ﬁﬁ‘!ﬁ?ﬁé‘fﬁaﬁh&éi%ﬁﬁ%ﬁ&hw@@%mtbmwlfmyhnethyh
3-%&%@%ybﬁ&dh&?ﬁrﬁé#iﬁkﬁéﬁﬂlﬁ@iﬁﬁ%&thyl, 3|)~CN—N~éJH3~pyrrol—2-

4- “rQl-2-vimeghanesylionyimethyl, 4-(1-CH3-1-
YI%@%%%&&%@gé}%l AZ?/% rﬁe‘#gfgh gxaﬁbgﬁg;%% Esu?fony}methyl, 4-(1-CH3-1-
hydgoxysify ol -Haymmeahanbseifarsphiiatiphethyl, 1,3-dimethylpyrrol-2-ylmethane-

sulfntyndeytr Qlﬁﬁyhmﬁﬂﬁﬁ-%ﬂﬂﬂiélmmmf netivl. ACNNCH. N
_vhnethaniesulfonylmethyl, 3.CF3. " CN-N-CH;-pyrrol-3

2-CF3-pyrrol-3 \
S A Ch O R ooropropyD-pyol 3
ymzs@@sspwmuem}ﬁzkmethbwk&@ﬁr%smgﬂﬁnéﬁfyw@lcm.zrv]f.plhenyi-
0p(10d443 P&ﬁl’g ZQ% }&9_63 I "Olk?‘- methane-sulfonylmethyl,
pyI:%%@CF fur-5-yimethe r]?ggu %ny m%ﬂX{}%gé -‘féﬁ’f-su&onyhne"hﬂ’ 4'(1"C¥13“1'
hydroxyethyl)-pyrrol-2-ylmethanesulfonylmethyl, 3-CHy-pyrrol-2-yimethanesulfonylmethyl,
4-CF3-pyrrol-3-ylmethane-sulfonylmethyl, 2-CF3-pyrrol-3-ylmethanesulfonylmethyl, 3-CFs-

pyrrol-2-yhmethane-sulfonylmethyl, 2-CF;-pyrrol-4-ylmethanesulfonylmethyl, 2-CF3-N-CH;-
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ylmethanesulfonylmethyl, 3-CF3-fur-4-ylmethanesulfonyhnethyl,
3-CN-fur-4-ylmethanesulfonylmethyl, 2-CF3-fur-3-
ylmethanesulfonylmethyl, 3-CF3-thiazol-2-yImethanesulfonylmethyl,
3-CN-thiazol-2 5 ylmethanesulfonylmethyl,
WERGHHBSbI-4-yhnethanesulfonylmethyl, 3-CN-thiazol-4-FCT/US2006/010063

ylmethanesulfonylmethyl, 2-CF3-thiazol-3 Imethanesulfon Imethyl
pyrwleryﬁr@t@n@smf?nﬁym&m% S‘/ﬁn’ém&ﬁég apHempethyl, 3-CN-fur-2-
yirtfabt3 ol -hydroxyethyl)-iH-pyrazol-5- yImethane sulfonylmethyl

5 %zgfgg%&w%‘%éa R B SRR oy

yinldhytmethanestifoh pHiFethidzol-2-yimethanesulfonylmethyl, 3-CN-thiazol-2-

yinh tﬁ’iﬁ%ﬁ%ﬂf é@% IW@EOMFJF&E}H&EM&@!@%}{M N ON-thiazol-4-

pheny pyrazo -4- yhnethanesulfon Imethyl,
el CoET Ao RBAS eSS R EiFy A -CE-3-CFy- -
fﬂ&%ﬁﬁbﬂﬂﬂ@ﬁ@l &ﬂﬂ?ﬂ@@ﬁ%ﬁ%ﬂﬂﬁb [R-pyrazol-5-

I;f?ES -4- CH3 1- q ép@{lg %Q%%llm@;dzzno; 25:/}&? ane}lr} qu ¥éﬂ}‘ﬁtﬂ1’b}{g-
3~ %Gﬂaaﬁe@ﬂa—mmmmlﬂoﬂb&wmﬁtHéﬁéfstﬂfﬁhifﬂﬁ'emmﬂzolﬂ-

y}nﬁ'\lh%léﬁﬂ%o%ﬁeéﬁ'r'wgﬁéﬁkﬁ YeaRg) lslf%i/émﬁiéwféhﬁmmmyl N-

CH3-2-phenyl-IH-imidazol-5-yhnethane)- sulfon Ime thy 4.
bR s TR A s o YL AR ERERg e H-pvrezo

mumﬂ@am&ﬁ&%ﬁtmmnﬁymmemymaymwmymw [N-
ne ne
R e
phér@NFEiplaayl- rrnetzmhsdf@mm@ﬁaﬁé‘éﬁué%bwwm
ylrﬂe&%ééﬁ%%’tﬁ W&Iﬂ@@#&@ﬂﬁﬁﬁhﬁﬁ%—@ﬁﬁe&m@ stﬂfony}meﬂ:xyl (V-
phenyl- |soth|azol 5-ylmethanesul onylme h)(l gg |§%tp alzﬁl
CI%%@H’?&%E@TW&% 9/ ethane)»su fonylme y. imidazol-4-
yirfetbrd)- ﬁhﬁﬂyjﬂ&ﬁ’ihi6(2‘@bBeg!jiﬂni?ﬂﬂan@!sxﬂfdmyaﬂl#e}hu}éﬂm{@}fﬁlfonylmethyl, 4-
SRl SRR AR s Gkt (A daglsazol S

S
anesul ony meteh

yhne@mmhmwlz]w&am@ﬁmgﬁmmmw@bwﬁmﬂ-
[ @%ﬁ%@ﬁwmmmbmém@@mmm 4-CN-
me anesulfo
R R R el SRR 3-cra-
ymmmmmwmma@&&mmnmwoz -3-ylmethane-sulfonylmethyl, 4-CFs-
l OXazol-3-
D’%ﬁg?l xazo aéllllmet an%%uﬁo%rﬁ%% F3- 3léH3 1.12 oxafol 8
ylgq«yﬂ@ﬂqﬁ 3-3 ~phenyl-{ 2]0xaz01- ~ylmethanesulfonylnethyl, 4
1%&@@&7@{%{&3&1&5@@@{5&@ matRasesynyleretbys-4-CF3- 30
R g S A b % R iR RRETE 3-c,
[IQWMMM%@M&M%%%é]m@yhfémlwp@a@@fonyhnemyi, 4-
c%@ozg%%ﬁ’ ApstanesiHiay )N ACF3-CH [1,2]ovazol-

1,2]oxazol-4- hnethanesul 0 ﬁmeth yl, 4

Y@ﬂ@@ffsﬂ@%ﬁkﬁf@y% il et oo s RISy At B

[1,2]oxazol-3-ylmethanesulfonylmethyl, 4-CP;-5-CHs-[1,2}oxazol-3-
ylmethanesulfonyimethyl, 4-CF3~5—pheny1-[1,2]oxazol~3~y1methan¢sulfonyknethy1, 3-CFa-
[1,2]oxazol-4-yimethanesulfonylmethyl, 5-CFy-[1,2]oxazol-4-ylmethanesulfonylmethyl, 4-
CH;-[1,2]oxazol-5-yimethanesulforylmethyl, 4-CHs-3-phenyl-[1,2 Joxazol-5-
yimethanesulfonylmethyl, 4-CHs-{1,2]oxazol-3-ylmethanesulfonylmethyl, 4-CHjs-5-phenyl-
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ylmethanesulfonylmethyl, 4-CH3-[1,2]oxazol-3-yhnethanesulfonyhnethyl,
4-CH3-5-phenyl 31 WO 2006/102243 PCT/US2006/010063
[1,2]oxazol-3-yhnethanesulfonylmethyl,
3-CH3-[1,2]oxazol-4-ylmethane-sulfonyhnethyl, 5-
B30/ MBtAzol-4-yimethanesulfonyhnethyl, PCT/US2006/010063
4-CH3-isothiazol-5-ylmethane-sulfonylmethyl,

[l 3]loraiR phmaifienssdiemonsiyink GRanEstilswrdehykiiaCH8 Heuyhiasoh 35-

crlmes WiomyimatBMifonytmethyl, 4-CHj-isothiazol-3- hnethan sulfonyimethyl
4- CH 5 phen9I |soth|azol 3yylme¥hanesdlfo 4)/Imeth f ine-sulfonylmethyl,

4 -t ibend V Fﬁ W ethyl, CH3-1soth1azolw3-
yhﬁe&ihiﬁsxsﬁthyaﬂedhﬁ,wmmpamsuﬁqmmmLyﬁ:@ﬁﬁxesuifonyhnethyz, 3-CH;-

150%‘11 ié{ ﬁrﬁ] azo'ﬁbﬁ;{ & a yomleaégycl-ylr%é:tgalwsul O!e-t?n_yl, 4-CF3-

e
2- Qﬂzﬁhmwehﬁapmq@mwﬁwm@m&@ﬂf@@mw 5-CF3-2-

ylﬁéﬂﬁﬂésxﬁ]@%ﬂ 14169 tapesieny|meByS sttt eaek 1, 5-CFa2-

F,}énanes ‘L yimethyl
C%T% OB yr f&e%?a%?wm@ﬂaa&weﬁiymm 5-CH3 10
yll{ribjﬁﬁnxaﬂfwhﬁhyhmﬂlHmmawmeIm]y)bcazo1~4-—y1mathanesu1fony1methy1 5-CH3-

T —"
Phw%é REatSrymedhAe: swl@xxﬁnﬁztlxs]bﬁa%m;a}nwraﬁesu|fony|methy|
yhﬁaﬂﬁﬁib)dkfc[&yﬁ]@ﬂﬂioi @ﬁ’m@lﬁﬁﬁﬁlﬁfﬂﬂi@ﬂﬁ%l&nﬁne&ﬂ 4-phenyl-

nesulfonylmethyl, 3-

m% yjl—r% %&%‘ééﬂ%ﬁﬁﬁ}? ¥ |N methyl-indol-2 —ygnethanesulfonylmethyl 3-CF3-
m@@ﬁ&mﬂmhglﬁmﬁnwﬁ%yﬂ;ﬁdfﬁ&héwiﬁyh;dmw}yhrﬁﬂhﬁlesulfonyhnethyl 5-

ﬂuﬁwwn%fﬁ%mx&'ad,q}ré@fmahﬁﬂﬁﬁééﬁagv}ym s%es L:T%thyl -indol-3-

yimethanésulfonylmethyl, 2-CF3 fonylmethyl,
Yipedpnssiiiany h&r@%w&ﬁaﬂ@@mmmﬁq yipethyl, 2-CF3-N-methyl-indol-3-
yhﬁcfhaeeaxrﬂ:ﬁ@ﬁﬁamynsm@mmeﬁem@ﬁmﬁgmwmemesﬁiﬁﬁﬁﬁmﬁ 5-CF3-N-

S SR EHTAc: SO Dol yimetiane-

suléa@}fhsem aﬁﬁkﬁmwmmmmmmmmammemmmﬂbm—

OIS methy1-indol-7-yimethanesulfonyimethyl, 6-CN-N-
methyl-indol-7- yImetha?r%esuh‘onyhneth,yle Cnl\sl( Ne 7

m iﬁ%ﬁq&&@eﬂﬁ?&%ﬂ’é &%%W—meﬂlyl mdo1-‘7-y]metha.nesulfony1methyl,
3- apm&ammeﬂdyt-mgmmmmnﬁa@nym&hﬂna-yhnethaneswonyhmmyz
3.GeChs t@#ﬂ%ﬁ%@ﬁ'ﬁ“ h}r g@%\é‘ M an-2-
enzo uran anesu
yk@@%SbKﬂﬁdmﬁ%zﬁiziﬁmmmmﬁmmf@:@mmmﬁu 3-
ywamaimﬁmwﬁlbv RezdeRA o AR BRI RESHIOR YRS, o furan-

[fonylmethy]|
S A B CTOA GHh Tdoesoh iaheorunan
4- ﬁnﬁﬂmﬂsmﬁ%yhfmwmuﬁrﬁeﬁ&m@fwmmmmhﬁmﬁwmmethyl
be&&ﬁ&%ﬂﬁ%ﬁﬁ@suﬁ%gﬁ Y éul ony met 4é/|1_1§cthanesu1fonylmeﬂlyl -

CN-benzofuran-4

C%@ﬁ%(&ﬁ-ﬁ%ﬁ@g@gﬁggqyyényﬁtﬁbmbenzofuranﬂ -ylmethanesulfonylmethyl,

-@Fﬁﬁgﬁ%&@m%ﬁeﬂfﬂ%ﬁiﬁﬁﬁﬁaﬁﬁT?MI%@@mm7“
SRR TR SRR SRR By metit, -CR benvoticn 2

yimethane)-sulfonylmethyl, (3-CN-benzothien-2-ylmethane)-sulfonylmethyl, (5-F-
benzothien-2-ylmethane)-sulfonylmethyl, benzothien-3-ylmethanesulfonylmethyl, (2-CFs-
benzothien-3-ylmethane)-sulfonylmethyl, (2-CHs-benzothien-3 ~-ylmethane)-sulfonylmethyl,
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30 2-CF3-benzofuran-7-yhnethanesulfonylmethyl, 3-CF3-benzofuran-7-
ylmethanesulfonylmethyl, benzothien-2-ylmethanesulfonyhnethyl,
(3-CF3-benzothien-2- ylmethane)-sulfonylmethyl,

FeSNibgRzgthien-2-yimethane)-sulfonylmethyl, (5-F- PCTIUS2006/010063
benzothien-2-ylmethane)-sulfonyhnethyl,

hien: C
Gy Egﬁggh?%ﬁ@%‘ﬁ%é' Zn%% uﬁ?on%%é#fé}f © &S'benz"ﬂ”en"‘i'ﬂmeﬂlaﬂe)
sulfpreigthdnZethicr s gt atepbuttnyl erhykB, O RICGHAIREAS-
s EGHUSZARRIBLARAT BrliipdmaraliF NG AR AL R B

(5-CF benzothlen 4’ Imethane)- sulfonyhneth
beygotemENBTHIE) ﬁ%ﬂ&w}&;‘) foNprREriyen-Crstseny siiimethyl,
(2—ﬂmeibl&ﬂ&))@bﬂf@'ﬂybmaibyhulfonylrnethyi (3-CF3-benzothien-7-ylmethane)-

su%%ngzo& v, E/’O 1] n- -%Znet anie%l P#J%%l Eltih}{)}kgl rgyl (5-fluoro-N-methyl-

w@wzﬁmwmﬁggmmgmmmm@p 3-yimethane)- .
suliSriphirhanzoiiei-Frusihang) s ARUME B A RS N7 48 I YR 1

ethane)- sulfonylmethyl
beRgimdtgl-betmrs orieyrmsish S RatymelirybeesimidtesN Harnc)-
suﬂﬁmmmiﬁﬁzdtﬂ&gﬂmﬁﬂmwmwmlﬂonyhnethﬂ (5-CF3-N-methyl-indazol-

* %%%%%YN -me E)l/l'l m%ggg ?’%4 Q@ﬁlngf’ﬁn?) (Sflf?ﬁ nVe’tﬁ?ﬂ-
C%@ﬁg}ﬁﬂp@hﬁ@p@kﬁﬁ@pﬁh@ﬁ};ﬁﬂ%@m (6-CN-N-methyl-indazol-7-ylmethane)-

sulf8rGiRthime Ve Pe Rzt Azl L-NeHane) o Qo l%ms;;hyl
(N-methyl-indazol-4-yhnethane)-sulfonylmethyl, (5-CF3-N-methyl-indazol-

[ﬂg m%ﬂﬁﬁ% gﬁﬁg’ a@&;@{he stereﬁcbe is thf:me Rmrt which R® is attached
E

F3-N -met zol-4-ylmethane)-
e ivdeeh Bneard B, ?Isfﬁﬁ@ﬂmhe&%mfonwmethyl
[01((131CN -N- methyl -indazol-7-ylmethane)- sulfonylmethyl, or

Sl PR REgoHRI 26T it mistT O nearipn fo FiBghRiind Riare
attgiedis@pendidhdisteRéQchertisdis gfthe carbon to which RS is attached

15is (R) and to which R4 and R6 are attached is (5). [0113] Within the
[0igdju @hbﬂmiﬁh@mmﬂ@emisfrgoaq}ﬂm@mmmﬂmlwﬁm M\mﬁdﬁﬁ are

attaghed e ). 8Kin WD B4R Alache i% %é%%é?elélﬁ RAGAOMRT L jrops

referred group of cgmpounds o orm
or& SlersRosEabhoR eihictid Fﬁ'mfér@hyﬁlpaéﬁe?amy w@myl ethyl, propyl
20 or butyl, more preferably R4 is methyl. Preferably, R3 and R4 are
[03FEthyC{0 Y5 ki@ her ereteomet @rcm;etbé mmnbgnndq:nﬁ?oﬂmmmﬂmf whers®®

and RIRE0RLMAIEHD BrboAfhiR o QA aloilR IRE IO AR IRHGIEN they

are attached form cycloalkylene, prete rab y cyc oprop
prefgrahlp SRiARIGEY bR yalcARSE SRS, ﬁaayelfh@f@mymwmwewene 25
cyd@pipl(EAr.Y et another preferred group of compounds of Formula (1) is that
wherein R3
[0116] (D) Yet another preferred group of compounds of Formula (I} is that wherein R®

and R? together with the carbon atom to which they are attached form piperidin-4-yl

_substituted at the nitrogen atom with ethyl, 2,2,2-triflucroethyl or cyclopropyl,

tetrahydropyran-4-yl, tetrahydrothiopyran-4-yl, or 1,1-dioxotetrahydrothiopyran-4-yl.

[0117] () Yet another preferred group of éompounds of Formula (1) is that wherein R®is
haloalkyl, preferably, diflucromethyl, triftuoromethyl, 2,2,2-trifluoroethyl, or 1,1,2,2,2-
pentafluoroethyl and R” and R® are hydrogen,
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and R4 together with the carbon atom to which they are attached form
piperidin-4-yl substituted at the nitrogen atom with ethyl,
2,2,2-trifluoroethyl or cyclopropyl, tetrahydropyran-4-yl,
tetrahydrothiopyran-4-yl, or 1,1-dioxotetrahydrothiopyran-4-yl. [0117] (E)
Y er24tét#étpreferred group of compounds of Formula (1) REHEBHMETE?
R6 is 30 haloalkyl, preferably, difluoromethyl, trifluoromethyl,

009, 2-(EflucfaeiivheoprtidnPePsupartiainanaeihyl PathRd @nid Mt adesrein RS is
33 W 6 T/U 3 F)

b W e b

perfafvatieopihpstbiskpadisiliorefraniyirifinerororiothgi2.2; &iflupatndeshyl, or

Ll}g}g,@%&g@ﬁ%ﬂﬁqmﬂw,a{%?g'g,la@ggalkyl, preferably, trifluoromethyl,
2,2,2-trifluoroethyl, or 1,1,2,2,2-pentafluoroethyl, and R8 are hydrogen. 5

D B O PPkt s
wnerein S. naloa rerera rom , muorgme ,
SR A R kR R
pentastinyoaditiy R Disppioply hrefackits mwshisatogeor: pOR@0ER Vet apdiien.

preferred group of compounds of Formula (1) is that wherein R6 is
[0R8loald), Nesfaretbly p1sfered aqwratshmpoatiybdFormula (1) is that wherein R® is

halbslicdi 2R s Re R AAU0TORIORYl R AHRE | é&%ﬂ?,@%@?%@r&%}ﬂ,w%d R

the preferred groups (B)-(H), more preferred groups of compounds are
arefydgsiherein R', R2, R5, R6, R7 and R$ are as defined for group (A)

Vi 1221 With the preferred groups (D)-(H), more preferred groups
f“@?&%ﬁ@h s ﬁ‘}oﬁ&i’f?{%fﬁ‘é‘zﬁf&% PR iR e
whineigRUR{R’ aRG R 208 RO 12335 tislhemdl tbbgrmgt€d)thiatweference to the

preferred embodiments set forth above includes all combinations of

[0338kticWath drecbprisferd exbgpe (B3 (1) evs spatdurodrmovps of [@LP4pnds are those
wHESRIRSeRtatv ecompRund of 4 corapping ehResmuIa (1) where R'is

hydrogen, R6 is trifluoromethyl and other groups are as defined in Table |

[ogiowiale a3 RorelltattdiachiiRd e Brehit R38R Re Qt R \Mbbve

006/102243 PCT/U$2006/010063
includes l‘oom%?fnat%nso part?cuia.r and preferred groups unless stated otherwise.

[0124] Representative compound of the compound of Formula {I) where R' is hydrogen, R®

is trifluoromethyt and other groups are as defined in Table I below are:
> 0

R
CFa H H
N N-R?
R?%\N/ﬂkrr %uﬁr

R& H ORIR'O
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PCT/11S2006/010063 GENERAL SYNTHETIC SCHEME [0126]
Compounds of this invention can be made by the methods depicted in the
reaction schemes shown below. [0127] The starting materials and
Fegenetsitged in preparing these compounds are either 5 E¢afEHEGHIAG63
commercial supplier as Aldrich Chemlcal Co., (Milwaukee, Wis.),
Bachem (Torrance, %‘%ﬁ%% e[‘ 1585 WWW are prepared by
[0136pthOasjoaadsviakih dsermsidti e e mm&aﬁ}fﬁimeﬂg;wﬁqﬁdwﬁa getréastivin

héﬁf 8NSES, h as Fieser and Fieser's Reagents for Organic Synthesis,
% Vo?umes 1 ?Lté John Wiley and Sons, 1991); Rodd's Chemistry of Carbon

[Olﬁﬁ)m’?ﬂéjﬁ%gg}{m&n%% &HBE&S’B%J?&BL%&E%@A@%V x?;ﬁ)‘?ﬂﬁ? e eifher

Publishers, 1989); Organic 10 Reactions, Volumes 1-40 lley and

a"a@é}?‘sﬂ%ﬁ%@ﬁ %lw&seﬁe@a 2©fJdrrk Chamigatio. (@\éﬂwwf@y\é{w& Bachem

(Toﬁﬁias, dahifditigmpeandd asoskiaeom W@ﬂw@fﬂ@méﬁfﬁ&m%@ BRifled
mt I—%Iﬁublhshersl C. 19?[%2% hes scheme .merely. i ustrg ive of
&gf ce mrﬁe %reﬁ%fg % %ﬁ%ﬂgﬁ agﬁrbs eagents for

Or, gswntﬁseﬁlmﬁ, ‘énhlma‘nbdg (FebdifEaionst ﬂpﬂaew ) RexhitsCheamnikieym2abon

cordRRM DErstaoesiad: @ .one.skilled i dhe-pekhaving.Lefered &%h'ém nie
disclosure. 15[0128] The startlnr%ﬁ)égtena s and the intermediates of

Reaptigpsiofp ash i 18Pt ity s9d iFdsiMerehsidylveiood Riamar Chemxstry,
(JoHiewitiguesSine)udiminshneid Dl ichipipmsidtiaionT ahgtatizasion,

r e like Such materials be characteri sin
R B o R e AR LSRG e b Wi
the ymipeundpetifisdnieatienconrapynthesirsdctivrisdesonbdiddabieintatkespmbemes

can 8¢ AHROSANGAICRARIESRINR ONS LI RIAHTR.VANOR A0 AR LT Sulg
about 150 C, more preferably from about O C to about 125 C and most

{ozmefen@&yaat@b%ﬁe@%@%@m@fe@@ﬁeamﬁe%aeusngmm&ﬁ%&m

EOé ?hlnt e reactions described hereinafter it maybe necessary to protect
P e AR O A 5P B A B G B PR PR B
distifiatiooxsrytellipationhentintmaaphy aabihediie. %ﬁhmfmalmﬁﬂmetpmerwaﬁied
usinf QhHANGHRA UG IRARD IR G T EARIANS . QpYeAliaRR! protecting

Unless specified to the contrary, the reactions described herein take place at atmospheric
pressure over a temperature range from about —78 °C to about 150 °C, more preferably from
about 0 °C to about 125 °C and most preferably at about room (or ambient) temperature, e.g,,
about 20°C.

[6129] In the reactions described hereinafter it may be necessary to protect reactive functional
groups, for example hydroxy, amino, imino, thio or carboxy groups, where these are desired in
the final product, to avoid their unwanted participation in the reactions. Conventional protecting
groups may be used in accordance with standard practice, for examples see T.W. Greene and P,

G. M. Wuts in "Protective Groups in Organic Chemistry" John Wiley and Sons, 1999,

[0130] Compounds of Formula (I) where R!, R%, R, R%, R®, R and R® are as defined in the
Summary of the Invention and R is hydrogen can be prepared by proceeding as in the following

Reaction Scheme 1 below,
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groups may be used in accordance with standard practice, for examples
see T.W. Greene and P. G. M. Wuts in "Protective Groups in Organic
Chemistry" John Wiley and Sons, 1999. [0130] Compounds of Formula (1)
where R', RZ, R3, R4, R5, R6 and R$ areas defined in the Summary of
e 206aptism and R7 is hydrogen can be prepared by procBE#ing s/ Mifleé
following 30 Reaction Scheme | below. 44 WO 2006/102243
PCT/US20061010063 Scheme £8'¥8ehs R5 Re R5 Re f*R6 + H2N OR
Rs)~NORRsSNOH 120H30H4 OR +HZN\-/NR'RZRJN/a
ONR'Rz ), N 6 N~ J~~/NR'RZ R8!J~R40]] RBH/ Y J~ BRFR1 %Oj Re H"
N
a

IR
0@ RAR ], @)1-8R0131} Re KBtane of fog gi\gﬁ i R6
and R8 areas dgfimed in the Sumntary §f the Invention with aga-amino

ester of formuka 2 where R is a carbéxy protecting group, p‘i’eferably an
alkybgroup, preferably m%thyksand RS Ls as defined in tI&@ Swnmary gf the
HMveRtioRRIRBer reductivé am natiqn r actm{;Rgonditions rovide & QE(UE/NRW
* gompund of formtila e reictiph igfcarried-out-irthe jpres ne 191
suitgble dehydrating agent’suct9 &% T 04, magnesium 10 sulfa?fe,
isopropyl trifluoroacetate, in the présence of a base such as @
diisopropylethylamine, pyridine, and the like and in a suitable organic
lvent such as methylene chjoride to give ansimine.. The iming i
o R RS Sana] s K Gat R e el e Bygmmary of
the Tnpefition wijhanbervtiyaientir of fai s [kelieraRs iitatAdborg anitdolgentuuich
, ' 9
B b iy et andte i P RISy

Invepdion fEFHECBESYR SRGRLI O EceEfipm FoRMinpSRraTin @ commerad ahfprgula 3. The
react$8RAEAG QY oMeNAE srasellcdeywiitibib achtidardipehester SO o lgndsium

an be prepared by methods well known in the art e.q., PCT Applications
sul PR KALOWIES B0 5B 0 o D e STrpai b e,
pyridig¢2auBSGe ke 08/020206h e S Rivsitionsutippivatiotenochb@ide i 387 an
imint: PreRAR0ENCduced with a suitable reducing agent such as sodium borohydride, sodium

cyanoborohydride, and the like in a suitable organic solvent such as methanol, ethanol, and the
like.

[0132] Compounds of formula 1 such as 2,2,2-triflucromethylacetophenone and 2,2,2,4’-
tetrafluoroacetophenone are commercially available. Others can be prepared by methods well
known in the art. a~-Amino esters of formula 2 can be prepared by methods well known in the
art e.g,, PCT Applications Publication Nos. WO 03075836, WO 00/55144, WO 01/19816, WO
02/20485, WQ 03/029200, U.S. Provisional Application No. 60/422,337, U. 8. Patent No.
6,353,017B1, 6,492,662B1, 6,353,017 B! and 6,525,036B1, 6,229,011B1, 6,610,700, the

disclosures of which are incorporated herein by reference in their entirety.

{6133] Hydrolysis of the ester group in compound 3 provides a compound of formulé, 4. The
hydrolysis conditions depend on the nature of the protecting group. For example, when R is
alkyl the hydrolysis is carried out under aqueous basic hydrolysis reaction conditions to give the
corresponding acid of formula 4, The reaction is typically carried out with cesium carbonate,

lithium hydroxide, and the like in an agueous alcohol such as methanol, ethanol, and the like.

[0134] Compound 4 is then reacted with an a-hydroxyketoamide of formula 5 to give a

compound of Formula 6. The reaction is typically carried out in the presence of a suitable
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20 6,353,01781, 6,492,662B1, 6,353,017 Bl and 6,525,036B1,
6,229,011131, 6,610,700, the disclosures of which are incorporated
herein by reference in their entirety. [0133] Hydrolysis of the ester group in

S99 D%Hgg4 provides a compound of formula 4. The hydrglél"?}ﬁsmowemosa
conditions depend on the nature of the protecting group. For example,

coup&ih@gl&li_%.g%)éhﬂt_ mmmyﬁ@cﬁrﬁﬁ?ﬂﬁ]ﬂ@kgﬂﬂdﬁ{oﬂﬁﬁ@ﬁ%ﬂ&ﬁ’&pd l:;cosphatle

is reagction,co t0,give corresponding agid of for
o R A SR SRR L0 1O
O-(Thyathorintjzmt th1ikb I3 teiragebplue alohbbsublapimethsa G £TRENO,
1-(3%‘&1&%?1%%0&9&;1} Q&H}mbﬁiﬂﬂﬁém%ﬁﬁﬁ@&\ﬁﬁwpm I,B-ﬁfg%ohlgﬁgl»

kygl{gox ketoamide of formula 5 to give a compound of Formu

a_
carbpdifpids (G0 eatigrelbiriadbs prasrmme Yirkbadios vhepaginiarne AEQBD), and a base
such2Q008/¥QR243 PR THkISAA0 G RUBETne MPHAERAEHBIBle, and the like. The

enzqtriazgle-l-yloxytrispyxrolidinQpho ni h rophosphat
o TN R
to compleiftu Sibjshlesighraten($e BT are inert organic solvents such as halogenated organic
solvbli/(22 hRAZMAGERbE M chdrotorat ARG (R 16, N,A-
_ hexafluorophosphate (HATU), ‘ ,
dlmﬁb&mmaﬁgﬂsﬂ@&myig%ﬁmﬁmmm@%ﬁwﬂow&m), or

3-dicyclohexyl 5 carbodiimide (DCC), optionally in the presence of
o4, MB@%&%&P&V& CRRBERS) S 678 biiiried oft g first converting 4 fnto an
active idldedpmdmdethosmiomittietRylamnmndehd-reeindm eru ol sehaReki@oamide

like, The sreactian is typically carried oyt at 20 to, 30 referably at.about
oo AN SR B0 ol b
this jpasticsrdenssdsatfernstaraf e milvgeridtisd tijeniEosotwapls, (€itis an acid
chloAR USRS cHIOfIdR, COINRIY BAnBIAb D & HEE brBLRLRIVEL 6D BELe

dimethylformamide, ethereal solvents such as tetrahydrofuran, dioxane,
(e'g-gﬁﬁﬁﬂéﬂﬁﬁ’& sopspviethiaiog, Pikliasand s g Sipblessastqaseluents are
polaoerzidisslveotssetting 4éndnitsile, ACAMEmgicdetiaiMe, Sutibas:paecis)iorge
.. ester. r INg.it with -h xyketoamide. of formula 5. The .
e o Rt i
the o s ethet GATdS B PRASH Bivdha raredsrandesaihed BoRC detipheaiiongoblication No.
WO exany, iidtiscanasis Haichiotideparative.al gy the-taactionsis aatied
out in the presence of a suitable base (e.g. triethylamine,
[013d]isapipsitet by theTingoRYT IS, iaREMPEIEe) w3 ilRie bRAGHAN e YeIMSuch as
oxR ®p9(l)%1r of acrg)ir%s(%lj\alggﬁguc acetonitrile, N,N-dimethylformamide,
IC Igromet%ane, Br any sUtabie Hixtures thereof. Compounds of formula
5 can be prepared by methods well known in the art e.g., they can be

repared by the procedures described in PCTEapPIicgtiqn publication No.
[01331 \xterpiivehe gommowde Ridinensia(hivhers Mo pHARE ReiimsR® are as

defife@f @t eRCOuRHE- PR IRMISARG L RalianabLee NBORRIONByY Broceeding as in

the 61108 r?guﬂgagi\évﬁtgc%e%étg leo%).(ldlzmg agent such as

),
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OXONE(r) provides a compound of Formula (1). [0137] Alternatively,
compounds of Formula (1) where R', R2, R3, R4, R5, R6 and Rs areas 25
defined in the Summary of the Invention and R7 is hydrogen can be
prepared by proceeding as in the following Reaction Scheme 2 below. 46
W P608792243 PCT/US20061010063 Scheme 2 OH RERERI/010063
CH30-j~ R5 + H2N "OPG N ,0P&Ra) N ~OPG H7 89 10 R6 R5R6
R5 RS,~ OH R3), H QH (1) -ly O‘“TI'Z'Reactlon of a compoynd of
formul§'8 where R5 i asg;glned int ?nmary of the Invitlcim/
PGHga Wfitable dxygen protectiry gro Fhlemiacetak® a 7
where 3 R6 is as defjped in the Summarygof the Invention prowd
imine compound of of formula 9. Treatment of 9 with an organollthlum
compound Qﬁﬁformula R8Li where R8 g ngeghydrogen provides compound
10-Remoy, ge protgctmgp@ , followed by 3<|dat|on of the
resulting §Ico | 11 provides a confboumNid o formula 4 Wlﬁch is then
converted to agompound of Formula (1) as described in Scheme 1
ab ve. Swt le 0 tecting groupssand reacti ndltlons
R R R RS M NS S e AT e
MVWQISW.P@M\MWQQMQBG poeioeing @@mmﬂsyhms@fal@ﬁﬁomwﬂ&vhm

RS 1@8%%%& it PG PRV BlY hﬁ%ﬁ?ﬁ@ﬂﬁﬁﬁr@d@i M&&&ﬂmﬁ&%ﬁof Rémula 9.
R4, R5, R6 and R§ are as defined in the Summary of the Invention

g B GER Rl r FRBRR R £ ECMLR e R 45 FORERBTy

proviRieachiapoinh ¢ &i3nvelolef thé WRAQ0aELR2 4R TIISZ006/0EANES of the
resu%%g%ﬂ?&gl 11 provides a compound of formula 4 which is then converted to a compound
of Formula (I} as described in Scheme 1 above. Suitable oxygen protecting groups and reaction
conditions for putting them on and removing them can be found in Greene, T.W,; and Wuts, P,
G. M.; Protecting Groups in Organic Synthesis; John Wiley & Sons, Inc. 1999.

Alternatively, compounds of Fornnla (I) where RL R R RY RS, RO and R® are as

defined in the Summary of the Invention and R’ is hydrogen can be prepared by proceeding as in

the following Reaction Scheme 3 below,
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OH R5 R6 R5 R6 R5 lj~ R81-1 CHaO Rs + Ft2N OR HO INI/OR R6 R6 N
OROHOBF3.Et20HO0O 703 212 (1) [0138] Reaction of an amino acid .
compound of formula 2 where R is alkyl and RS is as 5 defined in the
Summary of the Invention with a hemiacetal compound of formula 7
BOROEOES. (i-hydroxy-2,2,2-trifluoroethylamino)acetate cSrhpGaHa 63
formula 12. The reaction is carrieg.gi;imthe presence of a catalytic
amount of an acid such as p- tolummc acid and in an aromatic

hydrogﬁbon solvent uc}bﬂs tquene ne, and%llke [O 39
Tiedtmenft of 12 with ayyompetne-gf § o)
heterogryl under 10 Friedel-Crafts reactkb ndltloﬁ@ﬁfﬂﬁlalkylal midum

in toluene provides a dompound of formdta 3 which is then converded to a
compound of Formula (1) as described above. [0140] Alternatively,
compotind® of Formula (1) where R1, R2, R3, R4, R5, R6 and R$ are as
defined in the Summary of the Invention and R7 is hydrogen can be

i e S e e e
4OH
define@ ip tMSHr@arb/@JfﬂBa (!hb'bﬂttbﬂ 5ilGaRENRT RS tdntpbund bf Ampreclimonides a 2-

{1-}1?]32‘01; 12.721 ‘ﬁ‘g})u(.xa ucu@ %9 aumaw\ém?%&%ljd‘l (g‘] ﬁ%‘%ﬁ!ﬁ. OE' (I:e %1 :I;] gaioned

ormula’’3 where R6°and R$ is as de In Summary “of the Tnvention

out WM‘FQ%WM@PW@%%?@@@WMWWEWWd in an

aronpiiesiRgatiai oot RiEisRSRhE RISLHESHOIRHNES .,
-alkylene-S-trityl, -alkylene-S-alkylene-heteroaryl, and the like) to RS

[0139louprpravitiest d2ceitpotsishofio st h. RiREwRac is sropsr Rl @b @der

Friedel-Crafis reaction conditions or trialkylaluminum in toluene provides a compound of

formula 3 which is then converted to a compound of Formula (I) as described above.

[0140] Aliernatively, compounds of Formula (I) where RY, R?, R®, R*, R, R® and R® are as
defined in the Summary of the Invention and R’ is hydrogen can be prepared by proceeding as in

the following Reaction Scheme 4 below.

Scheme 4
RZ : RE R*
R® RE R?
OR' . optional )\ )}(OH
+ S OR 770 °%
13 0 0
14 15 16
R5 R
N /\r ———= () orprecursor to ()

b )

actwateci ac:d deriv.

[0141] Reaction of a compound of formula 13 where RS and R® is as defined in Summary of
the Invention with a compound of formula 14 where R’ is hydrogen or a carboxy proteciing
group and R* is R® or a precursor group (e.g., -alkylene-S-trityl, —alkylene-S-alkylene-heteroaryl,

and the like) to R® group provides a compound of formula 15. The reaction is carried out in a
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48 WO 2006/102243 PCT/US2006/010063 suitable. organic solvent,
including but not limited to, diethyl ether, tetrahydrofuran, acetonitrile,
benzene, toluene, xylene, and the like, or mixtures thereof and optionally
in the presence of an organic or inorganic base. Preferably, the organic
BAs¥98 tétRylamine, pyridine, N- methylmorpholine, collidﬁ‘fér,ms23 6/610063

I lamj like..Prefer. the inorganic base 5is, .. .
s b o IR R B ORER, Rtomitie,
benzeqs. felisnenidensp v bnibar pioaisuran thseeef ead pttontily dnhepregense of an
org&ﬂ@hﬁﬁdﬁé@iﬂ@lbﬂaizml bﬁcefﬁé@ehfﬂ%am@serl@%ﬁétéﬁmmb ,ri%gieh%%woom
emperature. ; ompoun ormu can be prepared by .
R EUAUTE G A F B PSR P G D g base
is cosherediBnstphediphocaibiivgeophibny bivach &Giis 40 thifl likeorThthyhetion be
' f [ vai Red- b acetopheno
OB e o AR & i AR PRECRRS, e
reacliRnip terase AR ShERRIms B Suitable reducing agent such as sodium
borohydride, lithium aluminum hydride, and the like. The solvent used
10148 erensnpe b dd Gaiky Besemedymeibadhre L imensintimat. For
exalwptghyrigeisd serdrihel 1 eaolier: R ‘GaiesyDut ombrajtehalimangagic 15
- s methanal, ethanol, and the like. When Jithjum aluminum
mﬂﬁ%(}%él ?si:] %%e%cf i %:'%ﬁr])é e glls% Chrmied ou Il"ﬁhgr%vg hgeg}gglt% lvent such as
triflyogespsiapbrucan caRd. B ke Remetisppbtnone m2spifttiveln inhredyteth drdtay

Zo2afrifbanbdid AnforQ ithdeifli ' S
gmt%,ifluorome han%%umy&%%g%%ﬁ%%ﬁd%sﬁgﬁgfg% c;mur(;]rcljc.le’ Hthium

] poun
alurpsg & 3Rt Thesnkratrsedcpeeds ae thy iy dvairgsient. For
exathiflc2yeh2rpeditadl borsteiiidcarndee hrapanac 20:Hol canimereiadhonyailghie
3= llyo nsl-0l can as.described abave. ticall

e S r i 5 7, ST A ML et e
TeactigR SSHFRRANY! W gbamead qokaaiopiorrorcalitiodisuit ablbthe dlici Reagismtof
2,2, 3uifhRschigehalrianeOr BHERMS. ICODISS RS RreseneotRic
anh Sl bolre C t%%ste%ch a?f(@lo%%methrﬁ CH%S oxazaborolidine catalyst

Br )ortrt%'j-ac%l B S B SRR G AR Crstietherprsirc S oppdingds of
fornplp i vidker B ol HoohwlrvgeicmisRhisn ¢onierenitheovefintiosh b3 pepared

ﬁonsi@&ﬁﬁ%&mpgvgmm@swﬁm@w P8 & a%fcfé%ﬁ%ggé%%} :

available or they can be prepared by methods well known in the art. }
Optigpdly sirished somp et armsla 15 e benbiapet btk dion #fdatsrresponding
halofgemtedteddopitace Riit AspIEbRcibageaiobRRIIE 85 AeHPIBeHRAE &TRH,-DMS

comSEyla 1 N Ihe caonditi USF?Ht remov. the{gq carb rotecting .. ..
Eﬁroup gle end on (%%Sﬁég%?%cg Se?%uz‘fr B VO 6? ! Wé%?gﬁq&f@e
catajyst or (5) or (R)-o,ex -diphenyl-2-pyrrolidine-methanol in the presence of BBN to provide
chiral alcohol which is then converted to compound 13 as described above. Compounds of
formula 14 are either commercially available or they can be prepared by methods well known in
the art.

[0143] Removal of the carboxy protecting group from a compound of formula 15 where R’ is
a protecting group provides a compound of formula 16. The conditions nsed to remove the
carboxy protecting group depend on the nature of the carboxy protecting group. For example, if
R’ is alkyl, it is removed under basic hydrolysis reaction conditions utilizing aqueous base such

as aqueous lithium hydroxide, sodium hydroxide, and the like in an alcoholic solvent such as
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R'is alkyl, it is removed under basic hydrolysis reaction conditions utilizing
agueous base such as aqueous lithium hydroxide, sodium hydroxide, and
the like in an alcoholic solvent such as 49 WO 2006/102243

PCT/US2006/010063 methanol, ethanol, and the like. Additionally, if the
YA S mpound 14 is a precursor group to R5, it cart ba E5A0&Ae

mefRafiby %%d?,raﬂg%ethﬁe?%ﬁﬂiﬁéfgmﬁ/?i}%étﬂagl@;p%]cgﬂﬂm&@Q A3 QEIS

R' is hydrogen) or 16 is then converted to an activated acid derivative 17
BTOPR 1 B 1850 beGratipy i Tiienr o sRerdhr srirr WielrsiatiRoacetonitrile 5
pound of formula 5 provjdes a compound of Formula (1) when Rz is
o1 0581*&%'8@%6'?“’@8%& BT IR oA RB5E soBFER L6 AR StirieEid
deriVhidvadii(@atéch deidnipgioatlyedamniok upse pareibandihandteastiedonitile
corfiHRPL A 3 SlERNISE ARG AGHVAICA G daphative can be
generated In situ In the presence of compound ™. For exampf)e, iPthe

comparpdiicd Beher Rakia PreREsat somstodie phire @by sied etifledwitte aan be

prepalaganaingagratsuchassManychietdae10.0xalv ahlonde.anddaciiEative
nd thent rgacted with com%unéi 5. Alternpatively, the activated acid =
“RISAVATIVE 1< GEHEPRRSP ST B IBRIMNG LotBGHREP® HitkeaiHvitied acid is
acict)helé@frﬁct;@ 6t mujtabiih coaping] agetit £hgly ge_enatinhg ageﬁt such e\l:]s thior?yl chloride,
- r uoro te .
e T T L
deriy Xéq:ﬁg(g‘e@m&bﬁ Sie EZHBCFPJ)I}g compound 16 and 5 in the presence of a suitable

couflig aazaten 7oAkt 113x318:3 I RMRIbMMBIE hexafluorophosphate

hosph HATU),, .
o s ol S s S i hszsbingeletbye FTBTU,
O-(t-Balirnyolonestyl-ribhaintite BISC)ranthbdidiuoptitnsihuia (1A TU),

I SRR 5 PISRIRALS.

a
carhadipiAs debfoiaTehs Hhorratinealls s ereecaceof Sbiverisbereqhianole (HOBT),
and dngianjeesalvenfa sueivas salgyenitpeeypansalvenaHggwmaetbylene
i 0 m,.and.the like), acetonitrile, 20.NN-dimethylformamide,
metg%“é?ggbgo Qéﬁ@%eulc Va8 ‘%‘e%?é%‘i% ?a%ol Ul rSaDEYe 3R SAEAAC Yeﬁt@s‘iggaf's
halograatsrsensesupleR=cigisedlercatlsi RS hirsofto, proMigel & pmonitdle,
N, Nofilnetipistnt h &) ot BROMEISIRRO btk Be RIS SSIBO A IR 1ike. 1rR*

” a-allé Iene-SOZ-akléylene-heterogryl ynder oxidatjon reaction conditions.
FOTABPACEMR Dt "dF EBYYRIRE e ioBR (RaFREARH RmHE et o2
conyirfioneitalk)cfos-dbyberarhetiaofdl 461 Ak errpSOpaliof freriuti il under
oxi8BIAINING, A Ly aIex% group may be prepared by Qe- alkylaltion/benzylation
of an alkoxy/benzyloxy substituent; those containing an acid group, by

ot md@ﬁiﬁﬁa{lﬁ@m@eﬁ icéﬁ‘gett‘&ﬁr%r&‘a%a&'éﬂ&%&%’o%%%s g}lFormuia (). ¥or
examdllﬁglacement of a bromine atom

[0146] A compound of Formula (I) containing a hydroxy group may be prepared by de-
alkylation/benzylation of an alkoxy/benzyloxy substituent; those containing an acid group, by
hydrolysis of an ester group; and those containing a cyano, by displacement of a bromine atom
on the corresponding compounds of Formula (I). A compound of Formula (I) containing a
cyano group can be converted to a corresponding carboxy containing compound by hydrolysis

of the cyano group. The carboxy group, in turn, can be converted to an ester group.

[0147] A compound of Formula (I) can be prepared as a pharmaceutically acceptable acid
addition salt by reacting the free base form of the compound with a pharmaceutically acceptable
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on the corresponding compounds of Formula (I). A compound of Formula
(1) containing a 30 cyano group can be converted to a corresponding
carboxy containing compound by hydrolysis of the cyano group. The
carboxy group, in turn, can be converted to an ester group. [0147] A

EEMYPBUAEFEf Formula (1) can be prepared as a pharmacediti¢difz??6/0100¢3
ino@@ﬁﬁmﬁﬁgaﬁlﬁl gci@.dﬂ'ﬁé}ﬂaﬁ%tle{bé% ﬁ@‘%ﬂm‘}%ﬂfwﬁ’?&@%ﬁ%éi@ﬁ% saltofa

compound with a pharmaceufically acceptable” 50 WO 20 ‘
°°W€“Pflf§f@%%ﬁ1@g%§ BrBreparae oF Grghrschadise Avid framadhepompound with a

phaﬁhafm@cwgﬂkéaﬁpta%?ﬁmgh@ ba@%@?@ﬁi@é} _%ja;b&gﬁzﬁefﬁﬁmpg&ﬁwb@iﬁgmﬁa@es

. n.pe prepare reacting t ree acl m t compound with a
) e RGP AL o STEAAE B! AR dpormte
@ @@gahﬁ@rﬁudmglad@bﬁses setivaliEiorApplioatparaticmmefitely, the salt forms of the
con’%ﬁﬁﬁﬁﬁﬁ@%ﬂ%ﬁ@(ﬁ%@%é@!ﬁﬂ m&m@&&ﬁﬁé’ﬁ% }}Iﬁg?ﬁfe ates,

th in the definitions section of this Application. Alternatively, the sa

[0148TM IR 426 a6RIIPRLY WIRLh IR BIUIR EhhGahRe JieRarad deing Al Rk ih%om

the startln%ﬁﬁtﬁ&nals r intermediates. 40_14 ] The free acid or free base
fEHRPSInE %ﬁ%leﬂ?&é%ﬁ P A HoR Al atshe Fat S¥TBIF digempound of

Forpohdfpondiajdoesiiatsilidorsaliobarigvadeltiomhsalirfesmnfiap esamplesa

treafREPRLRALAL R gf.)',%%%%@g&g%%&{&@s%ﬁlgégf%@@fg@ _ g{@%ﬁ i

.. Ihe corresponding free Das treating wi
likeh ArsORRARH W st sdhinerbasoeiditionyalidhitecarit teaviked ththe
coneSpRRRMSRibRTYHa.thdnaraseadilian salt forp dasibegenygted to

the corresponding free acid by treating with a suitable acid (e.g.,

[0149yd rgﬁb W¥iﬁiﬁ6&?f@ﬂﬁ)p6@ﬁﬂs9@i Fhenaq) @&@M;ﬁ@ﬁgﬁ@%@iﬁidﬁ@ﬁ@%@ t3)

y prepar met S Known_t 0se Ot ordinar il In the art.
ihosé%?%@égrﬁrﬂ}l)g%lﬁ %?(%8315 C%l%l‘,lr R %&% %?t?@é%ﬁg%%g%ﬁg%gﬁ%@form
unoyfliprsl dermed thed: ohpowm wF tnwith(Rrvikidizirigizipentéet ge,g., trifluoroperacetic
acid!rﬁéﬁﬁﬁ%@@ﬁ@ﬁ?ﬂ@rbéﬁ&c&@fm&j&%izgzicE%Qs%ﬁ%sg&ﬁgﬁgﬁtg%ﬁﬂg’the

meta-chloroperoxybenzoic acid, or the Ilke%?én a suitable inert organic

ke B SRR A B E kG drot B logrnalsdih wliogative fRicthane) at
dichipprosiinelely.fEoAltersaite]yAthenioRid es of theieornpRWAESH Ofnds of

FordndHi Ty @A&ﬁ%%fd&%%%%fggéh&y ;Llﬁg}ggﬁg LARRIIBLAL staring

~—+

material. 20 Compounds orm In"uno orm can be

spiep j |3, ting with
S R o g
COmB%%ﬁ&%@&n%%vﬁiﬁ%ﬁﬁdﬂH@ FsHBeiBR arast (e evifie, stfvolinddeor

tripttheylike)sithines itahie ook argRNic Gl 8BS didagRiapitsie: #thanode,
B To ?8?&1%'% ne, (%‘rléh like) at O to 80C. 25 [0151 P[o%ug derivatives

. g&t&f{% compéu%é%ao (aﬁlrﬁ llﬂg}t (B ERRCS8 PR S PR P o fihanol, aqueous
dioxane, or the like) at 0 to 80°C.
[0151] Prodrug derivatives of the compounds of Formuta (I) can be prepared by methods
known to those of ordinary skill in the art {e.g., for further details see Saulnier e al.(1994),
Bioorganic and Medicinal Chemisiry Letters, Vol. 4, p. 1985). For example, appropriate
prodrugs can be prepared by reacting a non-derivatized compound of Formula (D) with a suitable
catbamylating agent {e.g., 1,1-acyloxyalkylcarbonochloridate, para-nitropheny! carbonate, or
the like).

[0152] Protected derivatives of the compounds of Formula (1) can be made by means known

to those of ordinary skill in the art. A detailed description of the techniques applicable to the
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known to those of ordinary skill in the art (e.g., for further details see
Saulnier et aL(1994), Bioorganic and Medicinal Chemistry Letters, Vol. 4,
p. 1985). For example, appropriate prodrugs can be prepared by reacting
a non-derivatized compound of Formula (I) with a suitable cagbgl20 /?t(l"b

‘38@3?6@062 31 1-acyloxyalkylcarbonochloridate,para- nltrophé:rTy carbona e

creaBbni JRG kS g M@hﬁ@f@ﬁ%&@fl&ﬁ%ﬁ&i&hﬁw@%@Sﬂéﬁ&s%@om

(I) can be ma means known to those of ordinary skill in’the art

in Odé?&f%‘&’ﬁé%%fr&tuﬂ’&??h@’t’éc‘ﬁﬂﬁi{ﬁ@%%FF&%BF%??O the 51 WO
2006/102243 PCT/US2006/010063 creation of protecting groups and thelr

(013 8m JvarRaP e fohmRITHF (R R REY BYSRICTHY EhoRTERaTH! O faed during

the Syathedthedrdradisins sahad\(Hey R dans, HeddeS(QHhROCABPMeTsent

. .the present |nven nve ared or form d durin

i e ) o B B S T hvent

mﬁeﬁmbﬁ@m%@mm@l}ﬁ@sw ESWém@irﬁhﬁWWﬂrenﬁhwlprepared by
recrystallisation from an aqueous/organic solvent mixture, using organic

0155 v SorrayerscS Brosawla @hean parsrnaarios fetiadoidpl sarecispmisst s

reacthf @ aRuiad BB preRAeeLAG diel Mﬁ&ﬂ?'aﬁﬁﬁ@@%@fﬁ@ﬁg%ﬁt to form a

ng a racemlc mlxtur of the co nd with an optically active
P T AR e B L R R AP T opticlly

pures@pabamg théhtkastehdiomef snraniibreas venibg m@mmmg@mm
dlas%%ﬂmﬁv\éﬁb‘g?Jﬁ%ﬂ{H&%l%%ﬂmﬁrﬁagﬂi&gﬁ&@&ﬁ’lﬁ%;&‘ét&éﬂ}g&md

covalent diasteromeric derivatives of compounds of Formula (1),

(.2 eagelliptalicsiippseas i safraidtiatrreamerchyeliniapiutes ige (e.2-
melSadtphindiAsiRianronis, bewsidistineidhisicat prapetias (e-gily @&9&&5@& by taking

t ili | t tivity, d be
B R ol SR sa S e e
prefe@hlhéﬂgémrat@d/t@y%\kﬂmﬁmbgﬁapmaeﬂd wEopdfénsbiys fysolubility. The
optisARAsAUQRAeRAIMEQHECRRINURS Q&ﬁ%dvﬁmqaquﬁsrﬁﬁ%a em%wwacm@

aI re enantiomer is then recovered, along wit e resolving
meaagéﬁf%gﬁ Ieseh R raRRTR RS eSO Do fsTiaues
applingile dﬁimh&sbﬂasnrqﬁhmmmﬁdhmﬁaﬁmpam@;ﬁdm&b&& tacthe d asetuitaabe
fouﬁ%?gﬁqga%ﬁi?s%cﬂm# uemhﬁf{ﬁfgnfy xtuirg can he. foynd in

Jean Jacques Andre C amuel H nantlémers Acemates
Resofyiiony RE%WGMI%SQ%@W(W]& Sons, Inc. (1981). Preparation of
Biological Agents [0155] In practlcm thls |nvent|on several processes for
the generatlon or purlfl : pERigiegicabagents e used. Methods for

epari e biglogics are well known in the art as . ) .
[Oléyi pﬁx rgcticmg t%a vention several processes Iilort e generation or purification of

biological agents are us¢d. Methods for preparing the biologics are well known in the art as

discussed below.

i0156] Monoclonal antibodies can be prepared using standard techniques well known in the
art such as by the method of Kohler and Milstein, Nature 1975, 256:495, or a modification
thereof, such as described by Buck er al. 1982, In Vitro 18:377. Typically, a mouse or rat is
immunized with the MenB PS derivative conjugated to a protein carrier, boosted and the spleen
(and optionally several large lymph nodes) removed and dissociated into single cells. If desired,
the spleen cells may be screened (after removal of non-specifically adherent cells) by applying a
cell suspension to a plate or well coated with the antigen. B-cells, expressing membrane-bound

immunoglobulin specific for the antigen, will bind to the plate, and will not be rinsed away with
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25 discussed below. [0156] Monoclonal antibodies can be prepared using
standard techniques well known in the art such as by the method of
Kohler and Milstein, Nature 1975, 256:495, or a modification thereof,
such as described by Buck et al. 1982, In Vitro 18:377. Typicall , & mouse
WPr%{iulé Sthunized with the MenB PS derivative conjugatggjf Uor%%m“

the f@f@@m@%&smﬂﬁmﬁgt@@@n’é%ﬁm%ﬁ&aeﬂm%&@hé%ﬂxmﬁﬂmd o
f cﬁgﬁg moved and dissqci; o single cells. If desired, the spleen
¢ OB SeHE %%ﬁ?& PRSP LY relprRrd eE ARy
the hﬁpiﬁlnglmmﬂlmsthemlabla fipdatehe rAnelt conlegedillttheGulligish (ATCC),
B-cells, expressing membrane-bound immunoglobulin specific for the
{013 tig€hinwifk hiridbadith eopiptesdorfthwmilimatdre niisedmauainovitid £20ai0:s may
ve BORR HAAA2 RSl %&&9&(&%99%?}& oiEsihel @%&&b%gﬁ @Gn %’ 3 in
uced to fuse

B-cells, or all dissociated spleen cells, are then ind

hmﬁ&%ﬁ}yﬁ%%@ng s At ésk@éﬁk@%ﬁ{a{’w Yafireafy b fAaAiA 889

86: mwsaat? dhe. mwmmmumm%mmmm fm&h%em@srﬁa%%}n
tyre Col 157 eric a ies.composed o

Rle%%%a Zm% Z\fogn ﬁ?ﬁ@rr]} één%zgidcg&% u‘g%&’ﬁ{’@@%%%?&?& ’fﬂS’fi Tmes et

al. f\‘ﬁ%@émﬁﬁdﬁhﬁnbmymbleémké% retiicetidiciAinlafageni dGitKirPatent

PubliRGNREVABTES R, o Natuteed A} SA9:293; Lobugio et at Proc. Nat. Acad.
Sci. USA 1989 86:4220; Shaw et aI J. hnmunol 1987 138:4534; and

[01FoWnEbRly GAREER @eginé&@% 87 R, FYiesherRatandy %ﬁ'i%l%%%ﬁabze of
e,du%f :323; Verhoe en et al. Science 19 8 230: 1534; and Jonés et al.

‘Hﬁé%’é’é%@i BydempEpETHesHS iRBRE TS MesRC S RBads Bolenyle can be
produe@Puamglkigoin Rabtaiiu0mtublicali®roN a6 B ? 56 1894 ehiigsexk Sep.

-Hocl%laall%?“l) BRRE] ANy ‘Iﬁ)frﬁﬁ% 29980 %339 ¥ and 55y

molecules, that are capable oT exhibitin |mmunolo ical binding
Progy/iefirad éﬁ&ﬁésésﬂfm %Gﬁbéﬁ?ﬁa%ﬂtﬁ)é’?w&%f@ béiﬁtﬁ@d Brb3Rs6RH and

U.S Usingikngwas teghniques. Inbar et at. Proc. Nat. Acad. Sci. USA 1972
69:2659; Hochman et at Biochem. 1976 15:2706; Ehrlich et al. Blochem.

[o1 syyammeﬂqatﬂmmegeams;ﬁﬂmeﬂﬁn BeaskdSeledd o 438 noclonal

s SRRURSTES AR £l e S Sha oA 07 and U o,

946,/ e P alternati ive, a p age displays
198%%&1W@>@§n8%§%m@%mmmmam@ qlop Matioislin 99§ 354:392;

Barb2giKi @latiiatuee: 1986, 3241163, mehtsbssaliSaiense nd 989 33:1018; 4cad
i t@ f&%i é\%)q%g%bess ,195 and 4, 683 202; Yang et at J Mol. Biol. 1995

as, lll et al. Methods: Comp. Meth Enzymol. 1995 8:94;
[01 6§jarbﬁisé clclaldxer;[gasleqﬁégges]% e%%%gy Etl?(f ngtscﬁag'ng I?c;l'rt?o%s? c?f7tge Fab molecules
selected from the phage display library can be isolated or synthesized, and cloned into any
suitable vector or replicon for expression. Any suitable expression system can be used,
including, for example, bacterial, yeast, insect, amphibian and mammalian systers. Expression
systems in bacteria include those described in Chang ef al. Nature 1978 275:615, Goeddel et al.
Nature 1979 281:544, Goeddel et al. Nucleic Acids Res. 1980 8:4057, European Application
No. EP 36,776, U.S. Pat, No. 4,551,433, deBoer et al. Proc. Natl. Acad. Sci. USA 1983 80:21-
25, and Siebenlist ef al. Cell 1980 20:269.

{0161] Expression systems in yeast include those described in Hinnen et al. Proc. Natl. Acad.
Sci. USA 1978 75:1929, Tto et al. J, Bacteriol. 1983 153:163, Kurtz et al. Mol. Cell. Biol. 1986
6:142, Kunze et al. J. Basic Microbiol. 1985 25:141, Gleeson et al. J. Gen. Microbiol. 1986
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[0160] The coding sequences for the heavy and light chain portions of the
Fab molecules selected from the phage display library can be isolated or
synthesized, and cloned into any suitable vector or replicon for

>Qpression. Any suitable expression system can be used, 25 includir&g, for

ex
BRAMSIE B cterial, yeast, insect, amphibian and mammaliBHTEy SR 0063

e s e PRy el s
L8}l eteidedqneepsourt o g B arsteriot I3 Apiicaine Bees &pl36,776,

Bioll&SnidtgNG 58 £ 53548 tndeBaey. il Rrosdiathoisad: 191 3 983 /01,
271 | [ ist.et at 80 20:269, 30 [0161] Expression
G O T R[OS ACe LR B o P AN e
300586, Deyidee 78 o1en Sate di08F 0:BHG GritinrdB8S AI5C1E6 37k tISE AD:49,

2 Bighe 14 . BasigMigroRial. 1985 25:14
e T e

26: et RS S0B 1o dE 8e 155h 359, FebdhhkaRAs bl ATONGT4GAlyGee EMBO J.

1983 986 209; F2opoas giptikafioBnielai0} 44984, ahadntdGRidas babIVanERWNE 8o

91/@35]7 Bacteriol. 1983 154:737, Van den Berg et al. Bio/Technology 1990
8:135, Kunze et al. J. Basic Microbial. 1985 25:141, Cregg et al. Mol.

[ . - 837,148 and 4 555, Beach et
e N S b e S KO R e n B
Pat. 8lgi thfdf0e1 Fuesnrrndepitationgtos R 2 BRAMsnsbER WSRitGNEak.ef al. J. Gen,
271 Yelton ot a Pron ot At LT, oA L, Gene
ol - ello, a . aQ. SCI. . - )
198&2%5@&%3@%%@ . af%sléﬁﬁ?éﬁ%&%&b@&ﬁ%‘@h&%ﬁ%ﬁéw Cell. Biol.
1989 43 129 Swifdl ¢nterRedioNal/PArolic 8010 149508298400 35 Ha kR Q1 62 Gene 1987
.o, QR t Ininsects can he accomplished as
e vk A LT i T
COTgSPONEHE RS VeSS ory Bosy pallscrerm ostete daveribadiael 60pEsEis, Miller
Bio/8editnAlogy R8s, MABEshiaiil 88&2}3]@1@?&%}@9%%@%%%&% %{.7%' 4P ﬁds.,
t@t.Nature 19 '592-594, | ebacqg-Verheyden et al. Mol. Cell. '
o B e TP Mo dR gl Sl koS 20
lyajh / 58:273, and Martin.et at DINA 1988 7:99.
e i RS H de Bninh Bot S B BUGRS Pt

19834164, KissmaaIré HfoRidsoledl afeadeitrisd ML RGN Bt Bdshart ef al. Cell 1985

41:5Bi04he e kag Wa B0 216 Thndd lerelFr GEMNEN G ENGINGRRINGeilitated
Plenum Publishing, pp. 1986 277-279

Setlow,. J. K. et al. ., Vol _ ] ,
o o RN e el S B ke iplnant 550 10225,
U.S.Babriiosiéi7 CARBeiodRon ispest7as, dasorissdn Rifsamples aEMBRH.
30,985, and in International Publication Nos. WO 90/103430, WO 87/00195.

[6164] The production of recombinant adenoviral vectors are deseribed in U.S. Pat. No.
6,485,938,

[0165] Botulinum toxin type A can be obtained by establishing and growing cultures of
Clostridium botulinum in a fermenter and then harvesting and purifying the fermented mixture

in accordance with known procedures.

[0166] Any of the above-described protein production methods can be used to provide the

biologic that would benefit from the present invention.
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20 1985 4:761, Gorman et al. Proc. Nat!. Acad. Sci. USA 1982 79:6777,
Boshart et at Cell 1985 41:521, and U.S. Pat. No. 4,399,216, Other
features of mammalian expression can be facilitated as described in Ham
et al. Meth. Enz.1979 58:44, Barnes et at Anat. Biochem. 1980 102;255
BHEIMIRs. 4,767,704, 4,657,866, 4,927,762, 4,560,658 aHi RORLes
U.S. Pat. No. RE 30,985, migiidpienaki@aiiiyblication Nos. WO
90/103430, WO 87/00195. 25 [01641 The production of recombinant
{016 eriBviaiveetets dibadsserivadiaselsgtivanbipiiors of 855088 fOL65Es such as
cattBISHMHOXIR LYRE AdGR Q&cﬁﬂﬁﬁﬁ%&){ 1A IS RIRG R ARG for treating

cultures of 'Clostridium bo ullnum in a fermenter and then harvesting and

disqaspa A MR Talgme Mot pmagiaty soatdbiaa i rupmtheiRgx AN Bt Sdematgjosy
of the Eﬁ@isﬁnF&feﬂéﬁlﬁf@%ﬂ@@fd’m&ﬂ& iR s GEeRMEHH @dsiag mbeimmune

ed o provi ol that would be tfrom the prese tlnv ntlon
g3y R 5 3 L O DB R CE oy Ao
pen{mmwmmrﬁmaﬁdsmﬁmwwbmwrm §e$é@m¢éumzﬁmwr@mm@weme
rheRfHGASRR AU ATCRINERE Py ofdin S, ABHR dTso AL IRBRIRLI BLGHNERAA to,

S and accordingly are useful for treating diseases in which cysteine
LRSI S R B ORES B P RSB S s PR STRIRRINGE) °5 HiFoe
g‘aﬂh@zﬂmﬁ&s@etﬁ@i@xample the compounds of the invention are useful in
treating autoinnnune disorders, including, but not limited to, juvenile onset
f01 ﬁﬁabélﬂhqm‘aoﬁ as%ﬁsmuh]meédtedﬁsiﬁﬁmmmtﬂggj sxvedgiacislaGolpeis such as

r e I u
e e e
eiasmﬁm@twmbraméﬁmw ?@éﬁm@smaﬁﬁgswh @f plaque
ruptipaised é@wﬂfﬂanmmﬁst& affiasie i dinaitandeas0MeRsSIHNbRSE of

Cathepsin S.is aJs [o t d |n dlsord s n\zolvmg excessive elastolysis,
caﬂ]sﬁ%ﬁsag argi?lfo‘f‘? %fﬁ?& 5&7 Igh S (e.g., emphysema)

o Spriclis.excesshe ey, SoslalN e SN AN YONCHYR o e
eumon ties a car lovasc sease SUC uﬁaque pture %n

detmmmé memcthede paiv s tisthensidandehany st t@ithwﬁbrSaﬁdaime nafsr essays for
medWRiRIRrSQbd Ak aine RRFRi et fiaRtmeRlRESYSIEMiGown. Typically,

amy I0|d05|s [0169] The cystelne protease inhibjtory activities of the

the %%FH&B%‘H&%@‘SFH%P&“{&‘} CH Bl S S Sl R DY SR & Rn SRR oot 2ssays

for tivoseiof proficrapyirgkiltimtheiany SurelfletinividiolagsalBxdanphaehsSunyig.
protease activity and the inhibition thereof by test compounds are known.
Typically,

Administration and Pharmaceutical Compositions

[0170] In general, compounds of Formula (I) will be administered in therapeutically effective
amounts via any of the usual and acceptable modes known 1in the art, either singly or in
combination with one or more therapeutic agents. A therapeutically effective amount may vary
widely depending on the severity of the disease, the age and relative health of the subject, the
potency of the compound used and other factors. For example, therapeutically effective
amounts of a compound of Formula (I) may range from about 10 micrograms per kilogram body
weight (ug/kg) per day to about 100 milligram per kilogram body weight (mg/kg) per day,
typically from about 100 pg/kg/day to about 10 mg/kg/day. Therefore, a therapeutically
effective amount for an 80 kg human patient may range from about 1 mg/day to about 8 g/day,
typically from about 1 mg/day to about 800 mg/day. In general, one of ordinary skill in the art,
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the assay measures protease-induced hydrolysis of a peptide-based
substrate. Details of assays 20 for measuring protease inhibitory activity
are set forth in Biological Examples 1-5, infra. Administration and

r tical Compositions [0170] In general, compounds_of Formula
51 %V\(/)H%?ti)%e%éministered in therapeutically effective amoun%c\yfgsézﬂvlg*ﬁtﬁg

actB YR ARM AL R IRPIE RS AR NG BT GBS Qc:r%lg(g%l?}vill be able

I
combination with one or more therapeutic agents. A ther (leu
to aseruiaiiy & thermmantienlly SR rrayrd e rrmRy o ofd cavala () dbritsating a given
disdisease, the age and relative health of the subject, the potency of the
compound used and other factors. For example, therapeutically effective

[01&tho Whiscofp ey RochnilH(1) 03 Be(ddniiaytdRage framaleu.d Qompositions by

j er ki m bady . weight (g/ r.day to abqut 100
o LT e ympairs) o
PargiRsak ($@0 Biygraeie abe e nigltsidayeoTs)e S boreosit itmsrayneaiticiilbyform
of t%f&ﬁ!%ﬁ@%ﬁf&%sf%@ﬁﬁ@&éﬁ%&%@%mﬂﬁﬁ fB@Xsé%ﬂQﬁﬁﬁﬁ%s?Q&H%%m,

mg/day t t 8 g/day, typically from_ about 1 mg/day to about 8
SRR S BRI Brid BROTHARPRIIY SREBPE B8 AP OB a8 in
genRET0S2R06/0I06R R trbiaics wiRRNESAS Hkaovdedas.apd the

' hi ication. will be able, ta ascertain a therapeuticall
e o S P o
advepsshnalieqtiby Heramsdisimnstinelkles mErmierqdjevanSuetemtciiestoney rsany
soliffIRfIRRCaLIIGHI CRMPOSIIARD LM 20858 ARE ARG JQUESH R hat ils

systemic, (e.g., transdermal, intranasal or by suppository) or parentera
gen éﬁ .,%%i‘%i}%&%ﬂ%ﬂt?%g%%&gbr subcutaneous). Compositions can

e the form of tablets, pills, capsules, semisglids, powders, sustained
o e e e RS i Dl g
Sucr@ﬁﬁ&%br@ﬂi‘ar@%dhmsﬁ@n sifich geb copupsisechefrare, gatienabid@rate, glycerol
morkRIBRAHNG Rl F QHIHIR (%dd SeMRIRALAR Mithat lﬁﬂﬁtlcf) Nl Rnisolid excipients

grm ceutjcally 10 acceptable excipient. Acceptable’excipients are _
may b SHs%ies TUErtshishatins urrch Py e avsel st reaiawoitelaghedine those
of periefit.oftine petigeabigredigniicSuatRNe] pieRame yiDEe ABYas6fiCulickid oil,

aﬁ%@iﬁ% ! f.an.aerosol co sition, gaseous excipient that
e geneg%ggﬁ?:%%étﬁegﬁg%gsc i ?ﬁ%ﬁ%%?r%f&%] %‘ffa%%% g’@é&ﬁ&gﬁdﬁ
wates, Rbnentguprys dextasecmdagnenbise, talc, glucose, lactose, 15 sucrose,

elatin, malt, rice, flour, chalk, silica gel, magnesium stearate, sodium

101730 o Ehp 2R AS 12 RostRoERsaERerapiai(ivinchiRpitenasitise siayvamiivideld the
depdikiind iguittiengipanisatidlaxeipipatst May AesrlasRd fampnate mathago!.
factcgb/ﬁ%rvgh {%r&lggéeor}%ﬁ{}’&%%ﬁg gta gh%%a%gﬁfiépﬂcsgi%gé%g hI(r)lsgeeneral, a composition

of a compound of Formula (I) for treating a given disease will comprise from 0.01%w to S0%w,

preferably 5%w to 50%w, of active ingredient with the remainder being the excipient or
excipients. Preferably the pharmaceutical composition is administered in a single unit dosage
form for continuous treatment or in a single unit dosage form ad libitum when relief of
symptoms is specifically required. Representative pharmacentical formulations containing a

compound of Formula (I) are described below.
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of petroleum, animal, vegetable or synthetic origin (e.g., peanut oil,
soybean oil, mineral oil, sesame oil, and the like). Preferred liquid
carriers, particularly for injectable solutions, include 20 water, saline,
agueous dextrose and glycols. [0173) The amount of a com do
g’rf‘ﬁ{bﬁféeﬁ)“f’n the composition may vary widely dependingPl%)c/Jl{r{lg %ﬂeeﬁf/t[%(gs
of formulation, size of a unit dosagg, gk of excipients and other factors
known to those of skill in the art of pharmaceutical sciences. In general, a
(017 P BERISH PO Y I BURHRST BSmRGHE PRImeEmiG P yidknfelisdie will
examplapitisd]fvenatd B4 Yrup ix@BPoRc o arefe sd by hitnwIp(ERSopleof mative
imelEEAIS R e EmAIRdeT,EING g xcipient or excipients. Preferably
the pharmaceutical composSition is administered in a single unit dosage
form for continuous treatment or in a single unit dosage form ad libitum
when relief of symptoms is specifically required. Representative
pharmaceutical formulations coRte#fitifaAcompound of Formula (1) are

{01 73?3%m&@&%ﬁﬁﬁﬁl%&ﬂ%ﬂ@mQ,fmﬂ@m@fi@ﬁg&@@lmyﬂethyl ester

Examples [0174] The present invention is further exemplified, but not
limited by, the following examples that illustrate the preparation of
compounds of Formula (1) (Examples)@gd intermediates (References)

according to the invention. 5 Refergncd A [01751 Synthesis of
trifluoromethanesulfonic acid 2,2[2-trifluoi@¥-(4-fluorophenyl)ethyl ester /fir
yr OTf F 10 Step 1 To a storeg-Solgtion of
Step21,2,2,4'-tetraﬂuoroacetophenone (10 g, 52.1 mmol) in methanol (50 mL)
was added NaBH4 (0.98 g, 26.5 mmol) at OC. After stirring at 25C for 2 h,
thelY@AEHEA ToRkiarerdhs hcttnducmpedionherma{t 2160 lmupelhin methanol
(50 BxiyactedaiiNgtyy] @bers, Jhewihay axvactayas washed yitir bsine, dried
vith MgSO4, and congentrated ' é 2 }5 triflyoro- 1 _
e BN LA o) AR (A A TRyt e
Thefetltbrgxtpagtifivatiowhed with brine, dried with MgSQy, and concentrated to give 2,2,2-
trifluoro-1-(4-fluorophenyljethanol (11.32 g) which was used in next step without further
purification.
Step 2
NaH (640 mg, 16mmol, 60% in mineral oil) was washed twice with hexane (20 mL) and
then suspended in dried diethyl ether (20 mL). A solufion of 2,2,2-trifluoro-1-(4-fluoro-
phenyl)ethanol (1.94 g, 10 mmol) in giethyl ether (10 mL) was added at 0° C. After stirring for
2 b at room temperature, a solution of trifluoromethanesulfony! chloride (1.68 g, 10 mmol) in
diethyl ether (10 mL) was added. After 2 h, the reaction mixture was quenched by adding a
solution of NaHCOs and the product was extracted with diethyl ether. The extracts were
washed with brine and dried, and the solvent was removed to yield trifluoromethanesulfonic
acid 2,2,2-trifluoro-1-(4-fluorophenyljethyl ester (3.3 g).
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Step 2 NaH (640 mg, 16mmol, 60% in mineral oil) was washed twice with
hexane (20 mL) and then suspended in dried diethyl ether (20 mL). A
solution of 2,2,2-trifluoro-I-(4-fluoro 20 phenyl)ethanol (1.94 g, 10 mmol) in
dieth(%l ether (10 mL) was added at OC. After stirring for 2 h at room
%‘é%que?ﬁ?ﬁ%‘éf a solution of trifluoromethanesulfonyl chloridepff/ggzgo?ﬁiﬁﬂm
mmol) in diethyl ether (10 mL) wag.aAgdes. After 2 h, the reaction mixture
was quenched by adding a_ solution of NaHCO3 and the product was
extracted with d%‘fﬂg\e@ﬁé&’%ﬁé@%&%tg%yéﬁé"%mwﬁﬁ}@ﬁﬂle and
dried, and the solvent was removed to yield trifluoromethanesulfonic 25
acid 2,2,2-trifluoro-1 -(4-fluorophenyl)ety] ester (3.3 g). 57 WO
2006/102243 PCT/US2006/010063.Reference B Synthesis of
2,2,2-trifluoro-1(R) -(4-f|uoroplm1@ﬁ CF3 OH Fjt5[0176] To a
-78 C toluene (25 mL)/dichlorosmettane (25 mL) solution of 2,2,2,4'-
tetrafluoroacetophenone (2.5 g, 13.01 mmol) and IM S-methyl CBS
oxazaborolidine catalzlst (1.3 mL, 1.3 mmol) was added freshly distilled
{018 te G bt ahidotienw AL X aFAsest Sk oM iR
tetramdfﬁaiac?ﬂiﬁﬁeia @.5qy, 1801 ﬁm&ﬁj@hdimﬁﬂhiééi@ (B iR Aersanp Wagyst
10.added and the reaction mixture was allawed to.warm to r S
R B S oy 7o

IEEIHO
temperature reaction

reaciippspsEYaa rsalripinediobriSe S dhutl6rh aF mdichdimec iR M B Tdlinaticawae) was

addBaaneR R gufalR il erad: AN-A0P GRRI e ddR REANide RSNk The sl ture
s suspended in hexanes and filtered off. The hexanes filtrate
was A0 vAl

P RSEiRisPpT St Re LR & SfeeErbEgeSolption rd Sk trganic layer was

{i.3

. dried ubje ateghtsiftashl tsafittatetapbynttfapdanesovidth yiaetate)staid fas

i itl | i].(2.29, 87% vyield), Th i0 of ‘
T

congsaitater 208 thesekiug:sabiselsipdleh shonmatoptanbes (Fidiexime mafbylacetate) to
proviMOehect® (orfipRind Rl MBsHINQ IS OMe B kR ATIN N RE RIS AR A0as

et 0 5 L LG Tk OR G 0 ORI GpAo 1

phasgniBetabile major product 6,757 min. Ret. time minor isomer 8.274 min,).

Reference D

Synthesis of 2(R)-[2,2,2-trifluoro-1(S)-(4-fluorophenyl)ethylamino]-3-tritylsulfanylpropionic
acid

[0177} To a slurry of S-trityl-L-cysteine (4.86 g, 13.37 mmol) in dichloromethane (97 mL, 20
mL/g AA) at room temperature was added diisopropylethylamine (9.32 mL, 53.48 mmol)
followed by a solution of trifluoromethanesulfonic acid 2,2,2-trifluoro-1(RS)-phenylethyl ester
(5.32 g, 16.04 mmol) (major enantiomer (S), 90 ee) in dichloromethane (15 mL) via syringe all
at once. After 19 h, the reaction mixture was concentrated on the rotovap to give an oil. Diethy)

other was added and the solution was washed with IN HCI and brine, The organic layer was
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Ph4Ph CF3 S JONOH F O [0177] To a slurry of S-trityl-L-eysteine (4.86
g, 13.37 mmol) in dichloromethane (97 mL, 20 25 mL/g AA) at room
temperature was added diisopropylethylamine (9.32 mL, 53.48 mmol)

followed bg a solution of trifluoromethanesulfonic acid TS2006/010063
23,’5’%%‘ "f%)-l(RS)-phenerthyl ester (5.32 g, 16.04 mmoﬁf{rﬁgjgr '

dri@nARL mte%h,esﬁii&Q&M%m%éa@adyggﬁﬁymﬂwﬂ%e-

Aft(;{hlg , the reaction mixture was concentrate e rotovap to give
€]

hexaneyh cBdrmtalearRassisaaddsha et sratisidpDuAa2ratfiaror NASC4-

flucashdiyiietiiy g anintiayefanaeodiviio 2006 §PA245r diastercomer (R,S), 90 de)
ag mF{gZMPLL)Ja%lZO%/O10063 dried over Mg804, filtered, and concentrated. Flash

chromatography of the residue with 2 hexanes/| ethyl acetate/,25% acetic
acid as the eluent provided 2(R)ﬂgﬁéb%-tgiﬁuoro-1(RS)-(4-
fluorophenyl)ethylamino]-3-tritylsu anyf—propionie acid (6 g) (major
diasteregHaerisRIS) lograracysloneiidaerclopratdrehdrexByntimeiles of
2-(1-aminocyclopropyl)-N-cyclopropyl-z-hxdé)xyacetamide OH H H2N

e

N-a O Steel [0178] 1 -AminewW rbonitrile chlorohydrate (6.1

g, 51.4 mmol) was refluxed in 6 0 gydrochloric acid (500 mL) for 7 h
qtANd then concentrated to yield 1-aminocyclopropane- carboxylic acid

ehlorohydrate as an off-white solid which was used in the next step

(017 Rkn dut minaser!prrpeaasar osifels shiororotimte 6hutisrd bft mmol) was refluxed in 6N
hydﬁo@mmslgomapg@arbmwﬁea@w@@mxegaa?d(ﬁénﬂm%?e?ogﬂ@%in
carb%;‘r{’ l}{lceOCH éﬁogoph)étcggtaln%%@%as&umhicarbonate (4.0 g, 28.94 mmol)

Wets shiffed atroom- tempe? OioA8 WhRR TP atiShibRAssHipR avithout
furtherrpuni8ektiprier reduced pressure to yield 1- aminocyclopropanecarboxylic

g azcid (2.64 g) which was used in the next step without further purification.
tep

[0179] A solution of 1-aminocyclopropanecarboxylic acid chlorohydrate (3.6 g, 26.2 mmol) in
MeOH (100 mL), containing potassinm carbonate (4.0 g, 28.94 mmol) was stirred at room
temperature for 48 h. After filtration, MeOH was removed under reduced pressure to vield 1-
aminocyclopropanecarboxylic acid (2.64 g) which was used in the next step without further

purification.

Step 3

[0180] 1-Aminocyclopropanecarboxylic acid (2.64 g, 26.1 mmol ) and tetramethylammonium
hydroxide (2.38 g, 26.1 mmol) was added to acetonitrile (150 mL). The reaction mixture became
homogeneous after stirring at room temperature for about an hour. Boc,O (8.54 g, 39.2 mmol)
was then added and stirring was continued for 2 days. On the 3" day, another portion of Boc,O
(2.85 g, 13.1 mmol) was added and the reaction mixture stirred an additional day, Acetonitrile
was removed under reduced pressure and the residue was partitioned between H,O and EtO.
The aqueous layer was washed with Et,O and then acidified with solid citric acid to pH ~3. The
aqueous solution was extracted with EtOAc. The combined FtQAc exiracts were washed with )
brine, dried (N2;804), and the FtOAc was removed under reduced pressure to give 1-tert-
butoxycarbonylaminocyclopropanecarboxylic acid as a white solid (2.32 g) which was used in

the next step without further purification.
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Step 3 20 [0180] 1-Aminocyclopropanecarboxylic acid (2.64 g, 26.1 mmol)
and tetramethylammonium hydroxide (2.38 g, 26.1 mmol) was added to
acetonitrile (150 mL). The reaction mixture became homogeneous after
stirring at room temperature for about an hour. Boc20 (8.54 g, 39.2 mmolg
W&%‘tﬁé‘ﬂ %4tfded and stirring was continued for 2 days. on thé’ §§&086é‘§}006
Steﬁ\@other portion of Boc20 (2.85 g, 13.1 mmol) was added and the reaction
mixture stirred an additional day. Acetonitrile 25 was removed under

[019hu dock spianetdriaritetraratoniamingeisdomsopontosden Hig o @ 5201 1.5
mmtnetmyebm www&t\mwm (ﬂﬁﬁ%e%ﬁ%%@&?ﬁiﬁiﬂ@ﬂ?ﬂ%ﬁ&tﬂ@ﬂﬁe (124

iC ac d to us solution was extracted with EtOAC.
6 1 e s L 8 o o LA (s O D
Thethietﬁt@ﬁmﬂmswemunedi aincten tedpeetprosdUeTle ¢ivaidnt@hbkture Was

con@éﬁ??&i)!&%%@f‘%@&[@éﬁ ?X&BQ%B%&%&&%&XX&% 0id asa white Sot'g!g 2R

which was used In the next step without further puﬁ ication

- layospyse pidraoted withhi@ o berombines oswicAdm 8 Teshasoidtiohriot, dned

(Naﬁ@?lmmmmﬁt’&!@Bféﬁ@&%@&@f&lﬁﬂ%ﬁﬁi&%ﬁ&]ﬂlé&%oy])—
ove 1 H2C12 2 tr%jt)y)at 0 C was added N,O-dirnethylhydrox Iamlne
Y %’rp Clon%mlflacﬁ Y }‘vthgtﬁ?tﬁ?ﬂﬁbﬂ&@%t@ Bithat
purifipaist), and HATU (4.82 g, 12.7 mmol). 5 The reaction mixture was stlrred
at room temperature for 4 h. The reaction mixture was concentrated
Stepihder reduced pressure and then partitioned between Et20 and water.

[o18Ene ey, obiwwttﬁi%ﬁgﬁ%ﬁ i Eé@l FQ%&?&?B&E}QBE%Q RN 3 acig

a O4 and concéntrated under re uce

\Q/as washe brine
B ETE D DT A S A
atunaamtayehdmtesmmma; suak, ustedmﬁbmemexta%t&ﬁl wiithotetfustherciGor

anotHH! ﬂf@fx?gndstﬁgx% %fc[go]f%g]w-rtg Q 05 M 3 Iutlonf %—I O‘tlllawt%cf{ l;%’ﬁ/ aYers, ere

[1-(methoxy-met amoy cycloprop carbami

sepaitpd 2yl the Woasdamw axiredad veith i@t wasbéudedginbplayses were

washishiwith BlumoymBRvdideHcO MR 520 dﬁeﬁ‘?ﬂa‘é&%@ %)COEQ&E%%'B% 1d
a- fo@rﬁ( r%I\évalt_s i&ﬁfg{%for 15.another 20 min and then quenched with 6 mL o?

i) A SR gﬁefémoéaﬁs%té%te teich was used

1311118@11@@60@ @y@pWaemmm&mmMaﬁdne combined organic layers
were washed with 1 N HCI, saturated NaHCO3, and brine, dried
SteJ:-)(§\|a2804), and concentrated to yield (1-formylcyclopropyl)carbamic acid

018ty tykemianmAT A S0IHRS IO E3NT HRER UG WRSHRR D ster (393 me, 2.12
mmol) in CHCl, (4 mL) was added acetic acid (191 mg, 0.182 mL, 3.18 mmol), and
cyclopropyl isocyanide (142 mg, 2.12 mmol). The reaction mixture was stirred overnight at
room temperature and then concentrated under reduced pressure to yield crude acetic acid (1-
tert-butoxycarbonylaminocyclopropyl)cyclopropylcarbamoyl methyl ester which was used in

the next step without further purification.

Step 7

[0184] To a solution of the acetic acid (1-tert-butoxycarbonylaminocyclopropyl)-
cyclopropylcarbamoyl methyl ester in MeOH (5 mL) was added 10% NaOH {1 mL). The
reaction mixture was stirred at room temperature for 2 h and then acidified with 2.5N HCl o pH
7. The solution was extracted with EtOAc, washed with brine, dried (Na2S04), and concentrated
under reduced pressure to yvield {1-(oyclopropylcarbamoylhydroxymethy})cyclopropyl]»
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immediately in the next step without further pukification. 20 Step 6 [01831
To a solution of (1-formylcyclopropyl)carbamic acid tert-butyl ester (393
mg, 2.12 mmol) in CH2CI2 (4 mL) was added acetic acid (191 mg, 0.182

mL, 3.%§Orgnol), and cyclopropyl isocyanide (142 mg, 2.12 ggmglgb;l'a%m
YERABA Histure was stirred overnight at room temperaturg ahehen

carms%@fa%%g n@&@?%;&&kﬁ&% d @/A@l&&ﬁf@a&%ﬁsﬁgﬂ%\gﬁ%@%? er

tert-butoxycarbonylaminocyclopropyl)cyclopropy amoyl methyl ester
rurifigtiRtvas used in the next step without further purification. Step 7 [0184]

To a solution of the acetic acid (1-tert-butoxycarbonylaminocyclopropyl)-
Step§clopropylcarbamoyl methyl ester in MeOH (5 mL) was added 10%

P il s o ek v e G i b
f@"’wﬁ%ﬁ e Wgséf%@ %%ﬁ@%ﬁ%‘%ﬁﬂﬁ%& B0 R 1T

Therredcitatnpressuvesteopieidrated and chased with toluene to yield 2-(1-

amitot C A ey cl I] 60 WO 2006/102243
e oo

rbamic acid tert-butyl ester as a yellow oil which

[01867S vERddnbesnR G HaPvEREu Rirtes wgummg%t%&%%é%@m

solution qf [1-(cyclopropylcarbamaoylhydroxymethyl)cyclopropy amic

carhed 1@?@&%’6‘&?@%@@8@%&%%@% m@m@ir%ﬂ}-wagfﬁ%%@&%xﬁi)—f\ﬂ

cychgooptbPrpsiatyre dtar?ib h. The reaction mixture was concentrated and
chased with toluene to yield 2-(1-
aminocyclopropyl)-N-cyclopropyl-2-hydroxyacetamide. [0186] Proceeding
as described in Steps 3-8 aboveghyt syibstituting 1-aminocyclopropane-
carboxylic acid with 1-aminocyclohexanecarboxylic acid provided
2-(1-amifSEERHES FoNRoLY- ey AR BYA-L eIk yaebrdhwaenmdference
F Synthesis of 3-amino-N-cyelopropyl-2-hydroxy-3-methylbutyramide OH
HH2NN~ 150 Step 1 OH '

“2“‘)(5( "
O
Step 1

[0187] To a solution of (2-hydroxy-1,1 -gimethylethyl)-carbamic acid fers-butyl ester (284 mg,
1.5 mmol) in CHCL; (5 mL) was added at 0 °C Dess-Martin periodane (763 mg, 1.8 mmol).
After 1.5 h, a solution of 0.26M Na,S,0; in saturated NaHCO4 (6‘ mL) was added and the
resulting mixture was stirred for 15 min. The layers were separated and the aqueous layer was
extracted with CHpCly. The combined organic layers were dried (Na;SO4) and concentrated to
yield (1,1-dimethyl-2-oxo-ethyl)carbamic acid zert-butyl ester as a white solid which was used

in the next step without further purification.

Step 2

[0188] To a solution of (1,1-dimethyl-2-oxo-ethyl)-carbamic acid fert-butyl ester in CH,Cl,
was added acetic acid (180 mg, 0.172 mL, 3.0 mmol) and cyclopropyl isocyanide (101 mg, 1.5
mmol). The reaction mixture was stirred overnight at room temperature and then concentrated
to yield crude acetic acid 2-ters-butoxycarbonylamino-1-cyclopropylcarbamoyl-2-methylpropyl

ester which was used in the next step without fimther purification.
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[0187] To a solution of (2-hydroxy-l,1-dimethylethyl)-carbamic acid
tert-butyl ester (284 mg, 1.5 nunol) in CH2CI2 (5 mL) was added at 0 C
Dess-Martin periodane (763 mg, 1.8 untol). 20 After 1.5 h, a solution of
%8%\@ ;\l %?203 in saturated NaHCO3 (6 mL) was added ang /0101063
resulting fkture was stirred for 15 min. The layers were separa% d4nd
Steﬁbe aqueous layer was extracted with CH2CI2. The combined organic

d (N d t teg t
R e

metwmmpymstmad\dﬂ@fhélﬁmﬁ)%paddadd@%aiﬂﬁ&ﬁ pusifidati Gihe 2edoliGted:@ore
was[gﬂrﬁe%]Jfb@ﬁ@éﬁﬁs%ﬁ&(%mlscﬂ'z}at%%&asﬁeﬁtwr& ﬁ% ﬁg&?&%}ﬁé}{% tRerbutvt 7.

ester in CH2CI2 "was added acetic acid (180 mg, O 0 mmo
The ZprgHiaroreisiensyr s Geyasie DR Rt ’f@ QBN Iy PR tesaipsHN R0
conmﬁﬂreqxemqm@hmfdmmwmy@oam thameansaniiqiach e sl
e aceti P
tmgu - uﬁ&ﬁltcgévﬁaosnuﬁ%iml PSRt oeh f RO DraAsaEa Y Inropyl 30
e ter which was used in the next step without further purification. 61 WO

Steph
el32006/102243 PCT/QS2006/010063 Step 3 [0189] To a solution of acetic

{01580 & selntisnidicartoripisrbrmadSdnopchibdimei iyl taheroioyicid

tert-8ANIMB CH, (1D (MLh 1as AR (s 10M NRGAEA -2 Fld: (ERSSGRFUR 4 1. The
mixture was séﬁﬁed at room teﬁg{)erature for 3 h and then acidified with IN

e BRI SES EHER S PPt e RO W PRt iR el P ortder it

cyclEopsd-Zinehorgabiciddydiuyasmddied (Na2S0O4) concentrated to yield
(2-cyclopropylcarbamoyl-2-hydroxy-1,1-dimethylethyl)-carbamic acid
tert-butyl ester which was used in the next step without farther purification.
Step 4 [0190] A solution of Refer
(2 _cyclopregp;(élcarbamoyl -2- hydroxy 1 - dlmet lethyl)-carbamic acid 10

tert-butyl eSBRFFERfFcaminery-hany ﬁle‘ﬂIN(vS Burstipaideat room

temperature for 4 h. The reaction mixture was then concentrated and
chased with toluene to yield 3- arr@p,o- -

cyclopropyl-2-hydroxy-3-mgthylb de. Reference G 15 Synthesis of
3-amino-N-benzyl-2- hydroxy -3/Met Ibutye OHHH2N ~N /\p

[6191]  3-Amino-N-benzyl-2-hydroxy-3-methylbutyramide was made by the procedure
described for 3-amino-N-cyclopropyl-2-hydroxy-3-methylbutyramide by substituting

cyclopropyl isocyanide with benzyl isocyanide.

Example 1
Synthesis of 2-0x0-3(8)- { 3-(pyridin-3-ylmethanesulfonyl)-2(R)-[2,2,2-trifluoro-1( S)-(4-
fluorophenyljethylamino}-propionylamino }hexanoic acid cyclopropylamide
a

S0,
CFE%H\/HQ
N
O/kf* TV
£ O O
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[01911 3-Amino-N-benzyl-2-hydroxy-3-methylbutyramide was made by
. the procedure 20 described for
3-amino-]V-cyclopropyl-2-hydroxy-3-methylbutyramide by substituting
‘f/ ro I|socyan|de with benzyl isocyanide. Example 1 Synthe5|s of
%&?ﬂé‘(@% {3-(pyridin-3-ylmethanesulfonyl)-2(R)-[2,2,2- tnfﬁfﬁ%%@éﬁjﬂﬁﬂ{m
2? fluorophenyl)ethylanlino]-propionylamino}hexanoic acid
cyclopropylamlde N CF3SOHOH \NFO O 62WO 2006/102243

[Omt:ma@mwmow Sileg 2[0192) ¢ diddholstse (LOMLkd R cimol)
dlcﬂmrgiﬁéﬁ%mmﬂ%ﬁﬁdéﬂr}i\ﬁ%‘s gaigiRlR ?ﬁ&m?ﬁ}%ﬂgﬁ QUPA DI,

hyl CBS oxazaborolidine (13 mL, 13 mmo()ﬁ 2,2,
*ﬁffﬂ%‘tPa?ﬁfsm&@@%&&%ﬁ&ﬂéozlW&%éf&@m&b opinstO sy gl wpmtion
mixtmienigireaaliors mﬁu@mmtﬁaﬂo@tm?:&&%r@wﬁehmlfﬁwml (513

re wa ched with 4N HC L) in digxane at -78 C, warme
mL)uHﬁ o %Ea%erﬁtstegf%sé]éraw g ‘e osncl)l’\;/e er%}"g %?%(%%@ﬁﬁﬂ%?’aﬁeraﬁ%ﬁd under
red%?é@@@ﬁ@@l@@%m%@@tmq&@@m@ whisditdeddmtancen iateg@pchs
inyeliPAGHERHA H?M@ﬁéﬂ@srﬁéﬁﬁg%ﬁgl%xh@m&‘shw%ﬂ%&'Em?}{ﬁéc\."@%% MeSO.

washed by water and dried with MgSO4. Solvent'was removed un
SOyl 8 PSS S DS PR 2 BP0 2 PRORSHOR)-CA Fearmaeny))-

etha(@(2f) gcotdetiss gil (@0%z.e.p.). Step 2 [0193] NaH (11.87 g,
296.7rnmol) was added to Et20 (700 mL) at O C under N2 followed by
Stepadldition of an Et20 solution of 2,2,2-trifluoro-1(R)-(4-fluorophenyl)ethanol

ro1site 30rFA%8r ERrTRE SACURRSRIE B3 Y S S0 lloGea by

room tem erature. 15 Trfluorome hanes

addlE%Of e ﬁﬂlﬁmq&aé Bt Baosr-H-(thfepnphemd)cthennd §44i3a ﬁﬁ&tb re
mmoPasTtiEacibd miitueé W 4e Hrea 36 ab reRm: IBTORBLAING: HRE: S tW@S

remov er t e reduced pre e and H20 (100 mL) was a
Tnﬂufmnfwﬁ'flﬁ%%qu RNV n% ?9\9\/ %ﬁé’ﬁ? B R3S %W&%&%&ﬁ*&ﬁ?éaﬁ and
the repefiom eniaiae Wdﬂ@t&l l@mnM!gS’Ozﬂneﬁﬁé solventtempsraamoTad sohdat #he

remd PAUERERRESRHIGIQANE VT a e Wionis A, MHQIQug
1(R £4 quorophen;%)ethyl ester 7069) as é;olorless o% aﬂ% Zﬁﬁe élqueous %yer
was exirdcted by hexane and 'the combined organic layer was dried over MgSQ4. The solvent

was removed under the reduced pressure to give trifinoromethanesulfonic acid 2,2,2-trifluoro-

I(R)-(4-fluorophenyl)ethyl ester (70 g) as colorless oil.

Step 3

[0194] 2(R)-Amino-3-tritylsulfanylpropionic acid (78 g, 214.6mmol) was dissolved in CH,Cl,
and DIPEA (112 mI, 643.8mmol) was added and the reaction mixture was stirred for 10 min at
room temperature. Trifluoromethanesulfonic acid 2,2,2-trifluoro-1 (R)-(4-fluorophenyl)ethyl
ester (70 g, 214.6mmol) in CH,Cl, was added and the reaction mixture was stirred ovemnight at
room temperature. Solvent was removed under the reduced pressure and the residue was
dissolved in Et;0 and washed with 1N HC), brine and dried over MgSO,. Solvent was removed
give 2(R)-[2,2,2—-triﬂuoro~l(S)-(4—ﬂuoropheny1)ethylamino}-3-t1‘itylsulfanylpropionic acid (90 g)

as a yellow solid.
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Step 3 [0194] 2(R)-Amino-3-tritylsulfanylpropionic acid (78 g, 214.6mmol)

was dissolved in CH2C12 and DIPEA (112 mL, 643.8mmol) was added

and the reaction mixture was stirred for 10 min at room temperature.

;I'Vr flz%grorge‘sthanesulfonlc acid 2,2,2-trifluoro-1 (R)-(4-fluoro fhe% ethﬁl 25

ester (%9 g,3214 6mmol) in CH2C12 was added and the re CAoR e
Stepvps stirred overnight at room temperature. Solvent was removed under

o B e b B i v
5.4 g,(mmmpatzsfﬂlsmﬂvt(ﬁl) (T vop &y (Jet myla iinol8i nityssidéad iy 60 imder

?9 rgi 985S Wk %8&9(1 Q% V&%QAOI@ %Q%g%acﬁon mixture was warmed

|
T/U 200670100 0? Step 4 [0
up t? miezl@wm{fo rO TS uezmﬁ é@r%bhféﬁyahrﬂ*rpram i) editpidenfhayhdrspion
pres@iRGIaH tl%{le%ddﬂ@\id ﬁélaﬁﬂo gdﬂ@& ﬁlsmNZ g s 2|2’§fécﬁ e@u@ M&ﬁf{téacted
s.added at un r m mm aaae
it e O e SR B 0 B bl e WA B B eporde
(L. 9?@1‘113@1@1@@&3ad&ftes(gtmhgxﬁ@tlﬁrlbplmpmmmwhbmémaﬂe@hgnDlﬁmthla were
addéE&dT‘ﬁ@f!aa&'in?M&Maﬁk%ﬁ%ﬁ'5{%80‘{}{% I5selve g\ét %9&:%2& e}noved

The aqueous layer was extracted with hexane. aqueous “sofution

under fiefadneed ortuyes e SAICHCIIIN Hrs criBFied tq P I gnd vas mimpcied avith
emwm@ammmnmmmgﬁﬁmmw%m QrHgedvEABe0 ] fikaed me E%ncentrated

ed..The reaction let wa t roo perature qverni
et R R R PR ST
(4-Tohanbmylaslodijmdtetbtoppii midviab wxsr@mm thitmesthidpacitate fdier
puri€eMmbined organic extracts were dried over MgSO4, filtered and

concentrated under the reduced pressure to give
Step'ss(pyrldln -3- ylmethanesulfanyl) 2(R) [2 2,2-trifluoro-1(S)-

)-ethylamjno prop nic acid which was used in the next
[‘“ p Wik %}?%Xm feaid o VYD PSR 35 S BRaTeH G- (-
memmﬂmmmw)ﬁ(@)hm Qanfllp o 14BJe(d-solution of OXONE®
! ) | Ueous
(4.c85APRRRYL ze%xw%%w@m%&%a& mshanel gf HBirka AGHEC

solution of OXONE 4.68g, 15 mmolin 1 was ad
temperatiien Higta ke %H@Et??ﬁé(ﬂe&{oméwd@'ﬁ?ﬁé?ﬁims%@%@Gﬁr@ﬁ@m&w%

extraepdovEidleing esoieduaadhpresshired Efgqra&émed& lavRrwas 2 & akche and

it cet |ned o tra re was, washed
dried% th a%d’; ¥ 3@1 Wl,l[i;ﬁ A a % %&qfrﬁ%rmge d pressure to give
3- @E@ﬁ@&m&mmm@%@%abmﬁsmh@)g(#dluorophenyl)emylammo]

propionic acid which was used in the next step without further purification.

Step 6

[0197] A mixture of 3-(pyridin-3-ylmethanesulfonyl)-2-(R)[2,2,2-trifluoro-1($)-(4-
fluorophenyl)ethylamino] propionic acid (420 mg, 1 mmol), 3(S)-amino-2-hydroxyhexanoic
acid cyclopropylamide (186 mg, 1 mmol) prepared as described in PCT application publication
No. WO-02/18369 as compound xiii, HBTU ( 455 mg, 1.2 mmol), and NMM ( 0.44mL, 4
mmol) in acetonitrile was stirred at room temperature overnight. Sat. NH4CI (10 mL) and ethyl
acetate (10 mL) were added and after 20 min the aqueous layer was extracted with ethyl acetate.
The combined organic extracts were washed with brine and dried with MgSQ,, filtered and the
filtrated was concentrated under the reduced pressure to give 2-hydroxy-3(S)-{3-(pyridin-3-
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3-(pyridin-3-ylmethanesulfonyl)-2-(R)[2,2,2-trifluoro-1(S)-(4-fluorophenyl)et
hylamino] propionic acid which was used in the next step without further
purification. Step 6 25 [01971 A mixture of
3-(pyridin-3-ylmethanesulfonyl)-2-(R)[2,2,2-trifluoro-1 (S)-(4-
HiibresHE&HYHethylamino] propionic acid (420 mg, | mmol) PCT/US2006/010063

yinrhRh BB HYE 0Y BRXAROI. 186 CNEARIRRYA. ?/\];’?862/%369 )

prepared as described in PCT appllcatlon publlcatlon No.
hexgocatif SurianxapyIamfe Yhish g ueed o d semiitheud favbar purification,

mmol) in acetonitrile was stirred at room temperature overnight. Sat.
Ste\f14C1(10 mL) and ethyl 30 acetate (10 mL) were added and after 20 min
[01¢BE afw e@uatlayef Wyﬁ{@QWﬁiﬁM@ﬁ@hﬁmemmmﬂ)qd 2,2~
cts er h brln and (I:j ied with MgSO4, filtered
R e e AR AR Sl s oloiopiie

(59Qqagsdraxyo§($)n{slqdwm¢h1®6a IR 20061162 sy P CTie 82006/ 610O63Was
stirdimethanesHiaais 2RI d %2 %H%%%%@k@aﬁh‘r&@f%@%@ﬂmﬁw%&Qé%‘alﬁd

ropionylamino}- hexanoic acid cyclopropylamide which was used In the
Theﬁ&%&“ﬁiﬁ%ﬁ%ﬂﬁamq 0 AfiE RO PeSHSORTASB] VR eX ST 1t prcthylene
chi@ide/alrdite 8¢MmpifRd pyridin ﬁ@dmmﬂmﬁﬁdfwlmﬂ@r [AlRdend concentrated to
fluar I ino} oic acid
*Vi%%?o%&?3ﬁgﬂﬁ%g%%‘ir%%%%§%n%%ﬁ%ﬁ%%1%%% TR wae
fluo, SvilEire-reerigByiaminahexaegic @ﬁﬂ@ﬁ%@ﬁﬁh@%@ﬁm@ meafgrurified
by fﬁ@ﬂﬁ%ﬂih@ﬂaﬁizﬁ{% 8%&@%&&%%&&%&@9&1%%@@ The

reaction mixture was stirred for 20 min. The aqueous layer was extracted

19%yith Fmﬂmezqwsmm@ @Bd{ﬁ!ﬂqmm@ﬁ QGRNIS. SR AMNEOEH G H),

R e e o ARGy SR 102 T2 R SR A

8.7 (o APh & SHERh§Ra MR PRSpidRYIasidIRERanoic acid cyclopropylamide
which was purified by flash column (2% MeOH-CH2C12) to give pure

10280 d Brroaeding el dossivied. AbOLOIOT sEbNMRIECIMBOLIBHISi0:80¢M, 121-1),
cyclRRefimdin) Bl Rodddd 04,00! 9’(1323{‘5"%{?/2 (?%%?é(%&%@k) [2,2,2-

7.25(m, 211), 7.50(m 2H) 765
mﬂ%ﬂﬁ% Shiuprenrey i %@lew PpiBOUmRREY) 2fbersiopropylamide
(corﬁij’ﬁﬁ&bt}lﬂbi&ﬂ]fd&@ﬂﬁ&ﬁi@h@\&ﬁtﬂ su t}ﬁpmmngﬁ-ml salahcwgrld% Mith=7 211z,

T b el RSB0 G B 11488
IH);L%SﬂddﬂMHp,hT@ﬂWetﬂﬁhm%}@Mmdiﬂa?r&%}&&i«antiﬁ,aﬂcﬁd (quint, I=7.6Hz,
UDCYERIRPYATICY o mp-%in@zlinfﬂ%&wﬁé%ﬁﬁlﬁﬁé% Hlsiy,

2H). 9,83,0.67 (m, 68 (L
J=7217, 1H),873 (d, J=5 C-MS: 550(M+1), 548, (M-1).
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20 311), 1.06-1.38 (m, 4H), 1.52-1.61 (m, 1H), 2.69-2.76 (m, 1H), 2.98
(dd, J=2.8Hz, J=14.8Hz, 111), 3.19 (dd, J=8Hz, J=14Hz, 1H), 3.28-3.50
(m, 311), 3.82-3.88 (m, 1H), 4.37 (quint, J=7.6Hz, 111), 4.70-4.76 (m,
1I6I;i7.22%t J=8.4Hz, 2H), 7.43 (dd, J=5.6Hz, J=8.4Hz, 2H}2 8.51 (d
SO 8 73 (d, J=5.2Hz, 111). LC-MS: 550(M+1), 5@’&@?—%’%&“3
WO 2006/102243 PCT/US2006/010063 Example 2 Synthesis of
2-0x0-3(S)-3-[2(R)-(2,2,3,3,3-per}éaﬂ§}%§)r?ropylamino)-3-(pyridyl-3-
ylmethanesulfonyl)propionylamin fﬁ oic acid cyclopropylamide N F F

F F3Sith@ibloB2H:0413(8)- i@ H 020 3 Plema{ i@ Gpmpihdane) chipyidteyl-3-
solution - - .0 .mmol)
nd DIPE R el S

10.5 10 mmol). After 2.5 h, S-trityle e was added all at once and the
reaction mixture was stigred at 0 C fQr 804mnin. The reaction mixture was
ted on the rotovap. Ethyl acetate

was added and the reacfigp mi € was washed with IN HCI. The
organic layer was dried bver ium ulfatz, filtered and

flash chromatography (3
hexanes/1 ethyl acetate+l°)£) acetlic acig) to ovi&:?
2(R)-(2,2,3,3,3-pentafluoropropytaming)-3-tritylsulfanylpropionic acid (3.29
g). Step 2 [0202] To a methylene chloride solution (15 n1L) of

ste(R)-(2,2,3,3,3-pentafluoropropylamino)- 3-tritylsulfanylpropionic acid

. (1059, 2 moJ) was added TFA (0,653 mL, 8.48 nnnol) followed by
024} tnisfiafie @ﬂ%‘%‘%’ e,“ﬁfﬁ‘&%?ﬂ%ﬂ?"rﬁé bbb TrrrdrRenialoempaepfr L ol
(1.51g51 8- @n2i o BERRPef@ iurd. A3 i0themborneenideded o die dedMapy s, 10.5

regi . tion (20 and the reaction .
e YA Pl Lo B e AR IR s st
0 "G 30mioKhriEstiop mas prmEap st riditford8 irgyiiiowerttnyrated on the
rotodapicoiyichteridewhysiaahianide (4B HmiRk2 MARRARSh SHIE The
org rea tl}%g rralx&%f was Ig.gldlgled nggoo%?. HCI Ei) -pH=4 and extrac'&ed with
Sthy Acetate The GrXEICTaTR PR fHied ARd Someeniiplid iy crude product

was purified by flash chromatography (3 hexanes/1 ethyl acetate+1% acetic acid) to provide

2(R)-(2,2,3,3,3-pentafluoropropylamino)-3-tritylsulfanylpropionic acid (3.29 g).

Step 2

[0202] To a methylene chloride solution (15 mL) of 2(R)-(2,2,3,3,3-pentafluoropropylamino)-
3-tritylsulfanylpropionic acid (1.05 g, 2,12 mmol) was added TFA (0.653 mL, 8.48 mmol)
followed by triethylsilane (0.677 mL, 4,24 mmol). The reaction mixture was stirred for 1.5 h at
room temperature and then concentrated on the rotovap. To the residue was added 2N NaOH
golution (20 mL) and the reaction mixture was extracted with hexanes., To the NaOH layer was
added tris(Z-carboxytriethyl)phosphine hydrochloride (60 mg) followed by 3-picolyichioride
hydrochloride (348 mg, 2.12 mmol). Afier 1.5 b, the reaction mixture was acidified with conc‘.}
HCl to ~pH=4 and extracted with ethyl acetate, The organic layer was dried and concentrated to
give 2(R)~(2,2,3,3,3-pentafluoropropylamino)-3-(pyridin-3-ylmethanesufanyl)propionic acid
(530 mg).
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2(R)-(2,2,3,3,3-pentafluoropropylamino)-3-(pyridin-3-ylmethanesufanyl)pro
pionic acid (530 mg). 66 WO 2006/102243 PCTIUS2006/010063 Step 3
%) 031 To a methylene chloride solution of
9‘( ,lf,%fé,3-pentaf|uoropropylamino)-B-
Stegpyridin-3-ylmethanesufanyl)propionic acid (151 mg, 0.44 mmol),

o T e S S S e R e pam pD ey
@ymwmm@mﬁdw@mwmwpkrcﬁir@eteqm)m-hﬂﬁmol). The
hyd;aa@ggwém ayaﬁp[;zigwgnm ﬁy&%&ﬁo&@@é@'&ﬁ%dow&?ﬂsw 2681216309

washed with sodium bicarbonate solution. Concehtration of the organic
0.66 7P iyeAnd HPBthpdipte (71 mg, 0.53 mmol) was added N-methylmorphotine (0.194 mL,

1.763:?@30[2(@)@(2?%%? ,ﬁimwﬁu@mmﬂaﬁﬂﬁ@)ﬁ%ﬂm&:ﬁ‘ﬁm ethyl acetate and
s i e S aBIRR B 2.y

3(S)HHGMBRAHS P fatERR R BBapehtilpoidipsdpylamino)-3-
yiméReiiRrayin aﬁk%}yaﬁm&@wm&%s%m@%

cyclopropylamide (170 mg, 0.34 mmol) was added an queo%'s solution
Steptf OXONE(r) (209 mg, 0.34 mmol). After 2 h, more OXONE(r) (105 mg,

0,17 mmol) was added with additional water plus some methanol. After an
(02085 - A NATT Btem ot BV FEREr G AR I s et e BtARY aming)s-
(pyriztik 3vpaidcvith fwstiiroGonteniticlienobibadd gatlislaygapioyided mg, 0.34

- - - 3,37 rOPW-
mm@?%@?‘gﬁ%ﬁ?@%%&%@ﬁ%? pro .@ﬁﬁ%ﬁ.—%‘é}g@ﬁ% 'n%%eg%ig’ more
OX@PEob+8Handidé rrd) Trag pdded wEg{0iz08] To plosseseemethasol. After an
addiftiku e a2y AHRYaSH SN idtie(Wed Sidid REMRINPHOREAPMI washed with water.
Co I%@{Fg%-&g r|d|n-3-_yhnetha%?§§jfo_nyl propl(érﬁlamlno]ﬁentanmc acid

O BT R 9 A rNFUAGHA Prorl el dgergEP Py
amieSsaMedim perivdhnEniotl8Bropin3ldainipminbhe ckbotitspropsiundde (176
meybecame more heterogeneous after a couple of minutes. After 3 h,

acetonitrile (3 mL) was added followed by NMP (6 mL) to give a
StepfPMogeneous reaction. 25 Additional Dess-Martin periodinane was added
- gjth' t!{Be (100 mg). After an additional 70 min of stirring, the reaction
2Ot R WS ORRRERF SR Bt §F AR MR W AERE G it Scesmialuoropropyl-
amifsiparponidie-SolutitnmIheforganipiayimins senardtediandanepyltialed(176
mg, GBSERPRAIAMARDY (SRR meIYIRTs. CIHIAR! BH0 eaied.of 1B

resiaue pI’O\.Il ea a Ssolia wnicn was suspenae
mmol). The reaction mixture became more heterogeneous after a couple of minutes. After 3 h,

PCT/US2006/010663

acetonitrile (3 mL) was added followed by NMP (6 mL} to give a homogeneous reaction.
Additional Dess-Martin periodinane was added at this time (100 mg). After an additional 70
inin of stirring, the reaction mixture was diluted with ethyl acetate and washed with sodium
bicarbonate solution. The organic layer was separated and concentrated. Flash chromatography
(95% methylene chioride/ 5% methanol) of the residue provided a solid which was suspended in
2 1:1 IPA/ethanol mixture and allowed to evaporate to dyness to provide 2-ox0-3(S)-3-{2(R)-
(2,2,3,3,3-pentafluoropropylamino}-3-(pyridyl-3-ylmethanesulfonyl)propionylamino pentanoic
acid cyclopropylamide (87 mg).
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a 1:1 IPA/ethanol mixture and allowed to evaporate to dyness to provide
2-0x0-3(S)-3-[2(R) 30
(2,2,3,3,3-pentafluoropropylamino)-3-(pyridyl-3-ylmethanesulfonyl)propion
lamino]pentanoic acid cyclopropylamide (87 mg). 67 WO _2006/102243
%@%ﬁ 06/010063 Example 3 Synthesis of P%TPUSZOBG 010063
N-(l-cyclopropylaminooxalylcycl%@gﬂ}@-cyclopropylmethanesulfonyl-
2(R);[2,2,2-trifluoro-1 -(4-f|uor,ophenyl)ethylaminoépro ionamide_ell
S02 TRERH N YRR MTiRs0er B ISYRISPr et ove e siitisHhagesulfonyl-
3-cyclopropyiRp{pAresiflianyt 2R Bptreyt)eth Hen)idlpropionamide
fluorophenyl)ethylamino]-propionic acid (148 mg, 0.42mmol), prepared as
described in example 1 above, by sub?ﬁng picolyl chloride with
cyclopropyhnethyl bromide, and 2-(1-arfino 10
cyclopropyl)-N-cyclopropyl-z-hyd@\i(?ya etemide (108 mg, 0.63 mmol) in
N-methylpyrrolidine (6 mL) at O a ad(ﬁrbd M-cﬂethylpropylamine (272
mg, 0.37 mL, 2.11 mmol), A ctigh myure was stirred 4
hours at room temperatuge- reactio®miXture@vas diluted with EtOAc
and washed with H2O. The organic layer was dried (Na2S04) and
concentrated to vyield
StepNL[I-(cyclopropylcarbamoyl-hydroxy-methyl)cyclopropyl]-3-cyclopropyhnet
o2b01ls 2 RYhi amnalpropionamide
e e o I RRTE
fuogpapemilisiyBrainglaranignis sl i mes 84 2mmol) premeed =clmsrbetia example
I almﬁ&lcesal u(ﬁbsldalﬁﬁrg'@iﬂ Eﬂla;gﬂﬁ gith afaﬂb‘ﬁ-&{iﬂrﬁd b‘é@lﬁﬁﬁﬂﬂ&-é&d@nmwm—
clopropyl)-N-cyc -2-hydroxya mi it . -
ey e R e A% Kb v methyipymroticine
(6 mp s A7 B asl SMbiyhytoamesutfo (B220R) 42 7202t 3l orond)), and HATU.

Thelfegaﬁ(ﬂrﬂumm%@m%wﬁmqm&mqaxmm-%m%&%&iﬁmw&a
..de. MS (586.3 M+l, 584.3 M-1). [0208] Follwing the procedure describe
Wl“ﬁf@zﬂa%%ﬂe‘@%&?@% b SubRAH PR ficd (N2,SOs) and concentrated to

vieldyelopiapldpibeietbpropihpdtygroxyiadripioitepyiliB-cyclopropylmethylsulfanyl-
2—[ﬁﬁm%%ggﬂgﬂk&ﬁgﬁgﬁyééﬁamjno}propionamide which was converted to the title

compound as described in Example 2, steps 4 and 5 above. MS (534.2 M+1, 532.1 M-1).

[0207] Follwing the procedure described in Example 3 above but substituting 2-(1-amino-
cyclopropyl)-N-cyclopropyl-2-hydroxyacetamide with 3-amino-N-benzyl-2-hydroxy-3-
methylbutyramide provided N-benzyl-3-{3-cyclopropylmethanesulfonyl-2(R)-[2,2,2-trifluoro-
1(.5‘)«-(4~ﬂuoropheny1)cthylamino}pmpionylamino}-3~methyl~2-oxo-butyramide. MS (586.3
M+1, 584.3 M-1).

[0208] Follwing the procedure described in Example 3 above but substituting 2-(1-amino-
cyclopropyD)-N-cyclopropyl-2-hydroxyacetamide with 3-amino-N-benzyl-2-hydroxy-3-
methylbutyramide and 2(R)-[2,2,2-trifluorc-1(S)-(4-fluorophenyl)ethylamino]-3-
tritylsulfanylpropionic acid with 2(R)-{2,2,2-trifluoro-1(R)-(4-fluorophenyl)ethylamino}-3-
tritylsulfanylpropionic acid provided N-benzyl-3- {3-cyclopropyimethanesulfonyl-2(R)-[2,2,2~
trifluoro-1(R)-(4-fluorophenyljethylaminoJpropionylamino} -3-methyl-2-0xo-butyramide. N-
Benz}ri—3—{3—cyclopropyhnethanesulfonyI-Z-[2,2,2—triﬂuoro~1-(4-ﬁuoro~phenyl)-ethylanﬂno]-
propionylamino}-3-methyl-2-oxo-butyramide MS (586.1 M+1, 584.1 M-1).
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methylbutyramide and
2(R)-[2,2,2-trifluoro-1(8)-(4-fluorophenyl)ethylamino]-3 25
tritylsulfanylpropionic acid with
|fluoro-1(R)-(4-fIuorophenyl)ethylamino]-3- ‘
trlty%su%fi% 2%‘ﬁpropionic acid provided PCT/US2006/010063
[02083beRatitridd Sre yeboptopydssaibanmsutionit 2(Be Bulsubstituting 2-(1-amino-
vl o S N AL R P RN szt

-hydroxy-3-
met@séhlﬁyra@a{@wmcwwm@mamdsh@nybl@pﬁ@@,mwtﬁmm}fe(@m(mqmeny

mﬂ%ﬁh}@ 1 M-1 %9 Wa 2006/%@%@%&%% 1?(?’%‘& i ljde' MS

C3ER i dure described in Example 3 above but sub,stltutlng
2- (1 amlno cyclopropyl)-N-cyclopropyI-Z-hydroxyacetamide with
3--amino-N-cyclopropyl-2-hydroxy-3- methylbutyramide provided
N-cyclopropyl-3- {3 -cyclopropyhneshgiegulfonyl-2(R)-[2,2,2-

S S o RS e

3(,9)-[3- cycltﬁfﬁ@ﬁ%ﬂbﬁ@ﬂé@ﬁi&%@ﬁ?ﬁ@mﬁ@}@ @G@ipgﬂ’@ﬂlldoropropylaw
no)- propionylamino]-2-oxo-pentanoic acid cyclopropylamide 10 FF'0 F
FrOH NN OO Step 1[0210] To a,-78 C dichloromethane solution (75
mL) of 2,2,3,3,3-pentaflyoropentan-f-ol (1.5 g, 10.0 mmol) and DIPEA
(6.1mL, 35.0 mmol) wdded t I|c anhydride (1.78 mL, 10.5 15 mmol)
dropwise. After 2h a Orpin, tﬁtyl cystelne was added to the reaction
and stirring continued fgr Ih C amnd then 19 h at room
temperature. The reacti mptture was rated on the rotovap and
IO“Y (B

:1, hexanes/ethyl
acetate with 1% acetic acia) to ovidé

Step 2(R)-(2,2,3,3,3-pentafluoropropylamino)- 3-tritylsulfanylpropionic acid
P3.29g). 20 Step 2

[0210] To a-78 °C dichloromethane solution (75 mL) of 2,2,3,3,3-pentafluoropentan-1-o1 (1.5

g, 10.0 mmol) and DIPEA (6.1mL, 35.0 mmol) was added triflic anhydride (1.78 mL, 10.5
mmol) dropwise. After 2h and 20min, S-trityl cysteine was added to the reaction and stirring
continued for 1h and 15 min at °C and then 19 h at room temperature. The reaction mixture was
concentrated on the rotovap and the residue was subjected to flash chromato graphy (3:1,
hexanes/ethyl acetate with 1% acetic acid) to provide 2(R)~(2,2,3,3,3-pentafluoropropylamino)-
3-tritylsulfanylpropionic acid (3.29g).

Step 2

{0211} To a dichloromethane solution of 2(R)-(2,2,3,3,3 -pentafluoropropylamino)-3-trityl-
sulfanylpropionic acid (1.05 g, 2.12 mmol) was added TFA (0.653 mL, 8.48 mmol) followed by
triethylsilane (0.677 mL, 4.24 mmol). The reaction mixture was stirred for 1h and 20 min at
room temperature and then concentrated on the rotovap. To the residue was added 2N NaOH
and hexanes. The mixture was shaken and the NaOH layer separated. To the NaOH layer was
added cyclopropylmethyl bromide (0.206 mL, 2.12 mmol), The reaction mixture was stirred for
17 h at room temperature and then acidified with 1N HCI and the product extracted into

ethylacetate. The ethyl acetate layer was washed with brine, dried over magnesiumn sulfate,
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[02111 To a dichloromethane solution of

2(R)-(2,2,3,3,3-pentafluoropropylamino)-3-trityl- sulfanylpropionic acid

(2.05 g, 2.12 mmol) was added TFA (0.653 mL, 8.48 mmol) followed by
lane (0.677 mL, 4.24 mmol). The reaction mixture was stirred for

iethylsi
%1%2%@62 fin at room temperature and then concentrated 11" Wéﬂlﬂgf%l\?gﬁ

filiffaithe residieawasoadoade2RRNaH, 25 padnax A8iFakx -

me QQLE%{} 2 ;[rhe. N;ogf{ %ﬁ sg\l %?ated. ?gﬂfhe N%%gyer%ggwgﬁ%}py}
cyc?opro Hw%%ciﬂl%roml € (81. 06 mL, 2.12 mmol). The reaction mixture

steiv@s stirred for 17 h at room temperature and then acidified with iN HCI
and the product extracted into ethylacetate. The ethyl acetate layer was

102434 shEvsamititeees 26Mdd, 296 Tnaginlsiuenronifamingd WE 26061102243
r4addiARNBRLARGR  dilteresl @ tEALS oy § L
e ﬁﬂ;&éﬁgﬁ%Sf’? ent f?,uoro ro%%ﬁ?r?gez’-%?%%{r%lg %/\If-ig&oxy pentanoic acid
YR Fr Pﬁ&fﬁﬁ%’ﬁi@@%ﬁg{% ﬁ%ﬁ‘&?%r‘gla%(ﬂdé)m,ﬁ&é mpal)reddiOBt
(792(8)}(19,21&8)31&@61%&&&9&@_ ! Bf_xgadlagdm)fo' %éﬂgﬂiﬁ&myiné (0.215 mL, 1.96 mmol).
| C | m . mm , . ,
R T o P e P iy i sdeoctae
and weshedith sedipmueprimee plutiong T Pagamio djen o 4O 678 engoddiEBed to
provisnpyaeigigyetpaswas aldad NoasymerNeline 40,203 Mkm 126

Suumrq:%%ll). iTQQ reaction mixture Xvas stirred for 2 h at room temperature and

TRerr Gk e HHR CaRRY R AR SHPRISEHaR AR A €388 bicarbonate

teps lution. The organic layer was dried and concentrated to 10 provide
2-hydroxy-3(S)-[2(R)-(2,2,3,3,3-pentafluoropropylamino)-3-(cyclopropyhne

[02Hando sulvp hphusinfy mRiotlgertenpi(Seit 2yonshypemiseuct 65 dpa).

amn%ﬁ@—é@ry@ &HMMQ%Q)%&MQR%S@?PE acid cyclopropylamide (169

-pentafluoropro

“hydroxy-3(5)-[2(R)-(2,2,3,3

e R BRI AR B BRI G e i . Aer
stirriny gju?pzmpybnﬁﬂerﬁjza@ml5ﬂmg: Aydebs rgmtm@lmAglﬁq%q ?@s @gy&p%%g vt,,ith
me of r}% . mmaol). er. surrjng ror a

M Ao 0 D IR 5 e VB0 e
washebiH e pBAbHmR. sefsiostirFivopferminiaito el 2dpettate deduitibnd/asndéuttertd to
proviulsfa eHildasidatesaich washesh withia sata RUresaiytion A -ﬂragéi?iceriodane,

S

arated, dried and concentrated to provide a white so id 1o

To t\ﬁ%gr twas se(P [rate F A
WhRICh was adiea ik 8RS sridarateatrie (4 mhhtolloseed itV Betéoabhwhich

proviigdrohtinio feotorsgentious Afixtdre wescadiiecdacaimmiriadsmadolaved

wasHY MMRLEuM b aiich Provided shomogeneous regction. After 5 h, the
pmv{gaction was diluted with ethf;(-%]a'c:i‘é}tlgtoe}L gaanl%(??\?\yaegﬁeaa %ijiﬁg A fgpgentrated to

R Db BHdteRdist ana Thitcsdishid odhisrwbiie swlidavanaidoh etbatited the

mixture was heated to reflux. The still heterogeneous mixture was allowed to cool to room
temperature and was filtered to provide the title compound as a white solid (115 mg). M. pt
196.1-196.7 °C.

{0214] Proceeding as above the following compounds were prepared:

N-cyclopropyl-35-{3-benzenesulfonyl-2R-[2,2,2-trifluoro- 1.5-(4-fluoro-phenyl)-
ethylamino]-propionylamino}-2-oxo-pentanamide, LC-MS 55 &(M+H); and

N~cyclopr0py1—3S—[3~cyclopropyhnethanesulfonyi-ZR-(z,2,3,3,4,4,4—heptaﬂu0ro—
butylamino)-propionylamino]-2-oxo-pentanamide, LC-MS S42(M+H).
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provide the crude product as a white solid. To this white solid was added
ethanol and the mixture was heated to reflux. The still heterogeneous
mixture was allowed to cool to room 25 temperature and was filtered to
@géi@g/t e4'%itle compound as a white solid (115 mg). M. pt 196.1-196.7
0214 Btoceeding as above the following compounds wers [E|S&PAY:s3

g-%yclopropyIIBS [-2R-[2 ' Exlaén ple? henyl

-benzenesu -2R- +rifluorg-1S-(4-fluorg-phenyl)-

ethyler{a'r:zﬁll] r&é?—sp?g%% éf’ m’[“ r?*?%rj%-it:g&&ﬁ%ﬂ?ﬁ%&@‘ﬁ@%%@%{ﬂiﬁﬁmm“
30 phenyD-ethylaminol-butyrylamine }-2-oxo-pentanamide
N-cyclopropyl-3S-[3-cyclopropyhneth QesuIfonyl-2R-(2,2,3,3,4,4,4-heptaf|
uoro- butylamino)-propionylamino]-2-gx#§-pentanamide, LC-MS 542(M+H).
70 WO 2006/102243 PCT/Ug2006/010063 Example 5 Syntheis
ofN-cyclopropyl-3S-(4-methaney -triflupro-1S-(4-fluoro-
phenyl)-ethylamino]-buty ' ide Fo\si trHOH
HoNWII'V F/[0215] eth sul%q\yyoutyrate
hydrochloride (750 mg ' mmo ~._ ©
2,2,2-trifluoro-l-(4-f|Joro-phenyl)-ethanone (721 mg, 3.76mmol) was
dissolved in methanol (15 mL) and then potassium carbonate (1.04 g,

[021552(8) athyl desidisied e has ol TAS Mo MRTAWISH 258558 hnd
05 g_giﬁgglr‘g_ ﬁggﬁheg_ciqg&ﬁ]tr%gg to(ﬁ ness on a rotovap. The residue was
90 combined with BIUehe (20 ML) e ARV dissRizpirinagihamol (15
mL)isHbes ptiessiwstovaboivd 1 eb gl (6 vamcd misinddewvithirceinrisnl en{kQnixture
GhlabaREs e M RS R RGH A3 T Fing porehydride
e re are% by adding a 1M zinc cﬁ%ﬁegg Es?o l?i[}i%IIerle%zsestPféria fg.%??hol_{‘)g[#%m&e was
°°mﬁ\%?[ﬁu\“’ét f“év%%{%‘%aid RYA Hfxdiregs eonomirrisdly Strneng on ethtavep. The
resid@emids anuittied stilringtdiisiue LA oersinas Addamand e fRactioR -
oStiF Xi ly /. hours at reduced 15 temperature and then an
B B b e R B B A3 04 ) oo
Xy ERdgwhoroly e g, WithSathwo R stitcite, inrthayashel) withtheingirring
this GXDANML hohRewasGania laverdvas atiediansso Fowd
25:]2 2,2-t§1ifluoro- -(4- flugrophenyl)eth lamino -4?&%%%1%%%%3%;@%@%8&&
tempaelézfér&ﬁg gjmaasn gﬁ&?onal 16 hours atToom femperature. The reaction mixture was
quenched with IN HC], diluted with ethy] acetate, and washed with brine (2X50mL). The
organic layer was dried and concentrated to provide 25-{2,2,2-rifluoro-15-(4-

fluorophenyl)ethylamino}-4-methylsulfanylbutyric acid (1.15 g} as solid.

[0Z16] 25’~[2,2,2-Triﬂuoro-1S—(4-ﬂuorophenyl)ethylamino}-4—methylsu1fanylbutyric acid
(150 mg, 0.46 mmol), cyclopropyl 3§-amino-2-hydroxypentanamide hydrochloride (106 mg,
0.51 mmol), EDC (132 mg, 0.69 mmol) and HOBt (75 mg, 0.55 mmol) were combined in DCM
{10 mL) and the mixture was stirred at room temperature while N-methylmorpholine (0.253 mL,
2.3 mmol) was added. The mixture was stirred for 2 hours and 15 mimutes and then diluted with
ethyl acetate. The mixture was washed with sodium bicarbonate solution (2X35mLYy and the he
organic layer was dried and concentrated to provide N-cyclopropyl-2-hydroxy-35-{4-
methanesulfonyl-ZS—[Z,Z,Z-txiﬂuom—1S—(4~ﬂuoro-phenyl)wethylamino]~butyrylamino}-
pentanamide (188 mg) as a white solid.

0217}  N-Cyclopropyl-2-hydroxy-38- {4~methanesu1fonyl~2S-[2,2,2—tn'ﬂuoro-1S—(4~ﬂuoro—
phenyl)-ethylamino]-butyrylamino}-pentanamide (188mg, 0.39mmo}) was dissolved in 1-
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[0216]
2S-[2,2,2-Trifluoro-iS-(4-fluorophenyl)ethylamino]-4-methylsulfanylbutyric
acid 20 (150 mg, 0.46 mmol), cyclopropyl

%ﬁg)r{nl o}%ahydroxypentanamide hydrochloride (106 mg, }9.51 nuno‘I]),
ﬁ%ﬁ mg, 0.69 mmol) and HOBt (75 mg, 0.55 mmol) WErEEBIAINGE

meilyDEr léli@im#élemllc;)wmm&um j vﬁéﬂ&ﬁﬁ@dﬁ@ﬂih’:jﬁém LAl SMle,

- moreholin 253, mL, 2.3 mmo)) was ed. The mixture was
e b e e kR S A
Thowyised &S vinion s thwitileiod with bibdrbmtrite Totuticon{@ X35 wishanwlithbrine
3XNEmEP AROABIS hANR YRS WHIRH: d ' i -

( g;c g%rﬁpyl- -h droxy-38-{4%ﬁg%%§%§%%l-%gf{z%%%%ﬁ/ﬁﬁg}%ﬂved ml-
met -’(}:ﬂ P %%Wﬁsamﬁ%m%%mﬂa?—%&éﬁmaa YES8ddng)tathe
solwiauhithsoidti¢a 2daé]allowed to proceed for 1 hour and then the solution was diluted with

- 0 |- 2-hydroxy-3S-{4-methanesulfonyl-2S-[2,2,2-trifluoro-1S-(4-fl
R A A T ST A e e ek
OTgaRigd AT SEAY EE 9h andaonveninsh/ The re BRGRALGRBMG PIDOfdr was added to the

solidNethyindcRYErQHEIRBB Rk} SRF, 0%9(’1\51tﬂﬂQymél%géﬁ-%%éﬂi{rﬁgﬁanﬁulfonﬂ-

o erature le an aqueouys solution of oxohe

-*b”?e?ﬁ%la@e%%ﬁ?éﬁﬂw— e RaEine b Fy B AR P4 PaMNEsidn d

(114eg) dilurediwittiiemd aiRfate3 Fhe)ymbauves wasywreahed with brine
(3X25mL) and the organic layer was dried and concentrated. The residue
was dissolved in 1 5 methyl-2-pyrrolidinone (5 mL) and then Dess-Martin

(232 mg, 0.55 mmol) was a%ggépcépﬁx%%ﬁgon. The reaction was

allowed to proceed for 1 hour and then the solution was diluted with ethyl
acetate. The mixture was washeB*#®&ddium bicarbonate solution

(3X30mL) and the organic |layghsss driedand concentrated. The residue
qnmineo}z\{gg ether was added to the solid. The mixture was scraped

{0212??5 ﬁﬂgpeoé‘ 18 proViR I R BB Ne S8 AnFAlipns TG FRATdin 10 BL of
dhnﬂ&;d[@;ﬁ‘@éﬁﬁmmﬂ&(dtﬂamﬁﬁﬁfmﬂ)aw@%%éﬁgé%ﬁi?_ﬂéiﬁ&?%@ﬁz-
G whi -153. - LC-
hydx‘é%‘%@(ﬂ'i\l/?m? Biolo/ékllg% @%ﬁ"p‘i‘é‘ée@%gﬁé@%@%ﬁ%ﬁgﬂ%%m&ﬁg]
moneaiaieyfs 46@%‘%@@% hide PV RHgrebhcéhirationthepeie (6 pasgdioles in
25 pOtasklmeih suliexice (RN SR AUIS L0, assav Dffer4g
pl., com rsmgl: N,N-bis(2- hydroxyethyl)-2-aminoethanesultonic aci
secoy )?%%ifm %%YF&SI%‘%}@E%I% Biein ahiopd teaeasiB Q506 RAGIC
(20 hitbiexhreBQlI(ONEay ol iv4d uiaad s ML GRS BHAH 2AMAIES 18 20:25

L of ass uffer) was added to the dilutions. The assay solutions were
follo%elz)cg esaefzogrgggfwmghwaﬁ i 1'11¥u'bition constants (K;)

y at (A 460 nm) for 5 min. Apparent
were calculated from the enzyme progress curves using standard mathematical models.

{0219] Compounds of the invention were tested by the above-described assay and observed to

exhibit cathepsin B inhibitory activity,
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seconds on a shaker plate, covered and incubated for 30 min at room
temperature. Z-FR-AMC (20 nMoles in 25 L of assay buffer) was added
to the assay solutions and hydrolysis was followed spectrophotometrically
at (2.460 nm) for 5 min. Apparent inhibition constants (IC;) were
YA AM4tHE D m the enzyme progress curves using standard ASTAEHEHES
models. 25 [0219] Compounds ofghg,ipjention were tested by the
above-described assay and observed to exhibit cathepsin B inhibitory
activity. 72 WO 20061102243 BB S0b8H1.0063 Example 2
 eonceniations wre biapered 1 10 L of ey Sulonie (M) 2.
._cancenfrations were prepared.in 10, L of dimethyl sulfoxide (DM an
i AN o OGP e L BB LS Sty SR M S0
ml\«E@M,SZf;ED‘il\A; gaﬁ;irM Incﬂﬂ‘rgjrszé)s mm&mﬁathd | amp’hsiﬁ(@(@ﬂﬂﬁdqb\ﬂﬁil RS il 25
L uffer to the dilutions,.The assay sqlutions
u e P TR RS R P e i
secogAnenh Hakier péats, eovgpyed and incEbRbe fo 30 AM @ (dopMatgsiahB | Zehe-Arg-

AMRSERYNILES) ma&‘%@&%%ﬁ%m@m%&%%é a%E‘cgf Qé(lq{%l)fss zii?ld\rﬂ]%%mlysis was

followed spectrophotometrically’at (k 460 nm) for 5°"min. Appare

folipyaitRshicphstemerrigally v Grdrd ealklamianiny ofprhwmsinhibitopromsss (K)
wereWAlOS s SlandarRaheratical wedels 022 haampanids ofdee

invention were tested by the above-described assay and observed to

[o2zxhibloagibaiusiorkhinhibiian aetbityicEKamMp e dAGHPEPIEL A3 erved to

22] Solutipns of test compounds in varying concentrations were
BXh%)gr%f)%}g S}ﬁqfdr%{_g SRR sulfoxide (DMSO) and then diluted into

assay buffer (40 L, comprising: MES, 50 mM (pH 5.5); EDTA, 2.5 mM;
and DTT, 2.5 mM). Human cathepsin L (0.05 pMoles in 25 L of assay
buffer) was added to the dilutiong:fmeplestay solutions were mixed for
5-10 seconds on 20 a shakerqlgigsgRYeigehgnd incubated for 30 min at
room temperature. Z-Phe-Arg-AMC (1 nMoleés in 25 pL of assay buffer)
[02%04s SaliEaHEsheunprupisip RaKAA HparBisiens Hsrromswser i 10 pL of

dimsPETHaRaie WA haditon 4B0:Mika PHRrAPRAENEIIREAD MES, 50
m}é@sﬁs@%were calculated from the enzyme progress curves using

r efmafidi ROLSE: o2 e bipasiiecatime 08 mbHawEraS 1L
of atsea.gté:dﬂﬁy}thefsai‘dﬂ.v@tﬁl ﬂmﬂbﬁﬁxﬁsﬁﬁé anrayCBRAIMRG e 2THRYINIE- 10 seconds on
a shﬁéélf'Sﬁ%&b&&@@dﬁ%%&%%’é%or 30 min at room temperature. Z-Phe-Arg-AMC (1

nMoles in 25 pL of assay buffer) was added to the assay solutions and hydrolysis was followed
spectrophotometrically at (A 460 nm) for 5 min. Apparent inhibition constants (K;) were

calculated from the enzyme progress curves using standard mathematical models.

[0223] Compounds of the invention were tested by the above-described assay and observed to
exhibit cathepsin L inhibitory activity,

Example 4
Cathepsin S Assay
{0224]  Solutions of test compounds in varying concentrations were prepared in 10 pL. of
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 pL, comprising: MES, 50
mM (pH 6.5); EDTA, 2.5 mM; and NaCl, 100 mM); B-mercaptoethanol, 2.5 mM; and BSA,
0.00%. Human cathepsin § (0.05 pMoles in 25 1L of assay buffer) was added to the dilutions.
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Example 4 Cathepsin S Assay [02241 Solutions of test compounds in
varying concentrations were prepared in 10 pL of 30 dimethyl sulfoxide
(DMSO) and then diluted into assay buffer (40 pL, comprising: MES, 50
mM (pH 6.53; EDTA, 2.5 mM; and NaCl, 100 mM); (3-mercaptoethanol
BEIM3Hd BSA, 0.00%. Human cathepsin S (0.05 pMoI‘é(fTi’ﬁ]ngﬂﬁl gposs

TheARSaY iR Wark addadtp she dildiansn 7 W@ RA0/H L4 hd incubated for
PCT/iJS2006/010063 The assay solutions were mixed for 5-10 seconds

30 ip At SpomFBRTat TS Aréal AT fHerhMe d4BMales imin it ka ssay buffer
conteinipg NAABMS U pivdald8sd 16\ e addh BAOIRENE L2 Hy@bBREAY R Ubitswed

ontaining.10% DM was added. to the assay, solutions and hydrolysis
e R LR T, (APRTBLLTAF o SRR SRR
calawlhtbd ibencthestanyted ) svere brealoilat edrdtad Hath enayeaeaddress
curves using standard mathematical models. [02251 Compounds of the

{0225V e ritonpaends efStediyprthenaboy edebtyibedlassalcanib abseryeddobserved to

xe R GRINEASINTIRNALY AL Ffr = 100 fim. Example 5 10
Cathepsin F Assay [0226] Solutions of test compounds in varying
concentrations were prepared in 10 pL of dimethyl sulfoxide (DMSO) and
then diluted into assay buffer (40 L, comprising: MES, 50 mM (pH 6.5);
EDTA, 2.5 mM; and NaCl, 100 mifmpEes 2.5 mM; and BSA, 0.01%.

Human cathepsin F (0.1 pMateshigpsia Blaghgssay buffer) was added to
15 solutions were mixed for 5-10 seconds on a

[ozigf dg&g%gsé{‘)r & Sosag’ I of
Hak? B o, SR S S AR ER S PG R O WS RARTE & el et
ﬁmﬁ%@hmﬂa@d@ﬁ%ﬁ{%lﬁrﬁlﬁ&ﬁﬂﬂﬁtmﬁé ammxbﬂﬂeffgmgm@m@giféiﬁg@ms, 50
) to,the ution: rolysis
PR S e MR DS g,
cathepviaiBls. (Rnive o Leidutdedalr brffehicrenzgied tptingidstons VB using
solufiAAS MRlemalicakpade!sn %%?Zﬁt&%@@@ﬁqgﬁ AL gté'%\fgpi@&in at

were tested by the above-described assay and observed to exhibit
rooTg AERESEIHE: ifhititotyeat Mity2 eiskpie 2 mEmisentiudisnsatriniee Liial
DMBywdations GoRaiRiRgss1HMNAYRI RHER NMadbweR QBAbphotometrically

FORM TION Compound, of Formula (1) 10-100 m
(at A gge nmlg Ifé' 5 min. Appgenthh?bmon constants) (&) were ca?cuiated from the enzyme

progress curves using standard mathematical models.

[0227}  Compounds of the invention were tested by the above-described assay and observed to
exhibit cathepsin F inhibitory activity.

Example 1
Representative pharmaceutical formulations Containing a Cdmpound of Formula ()
ORAL FORMULATION
Compound of Formula (1) 10-100 mg
Citric Acid Monohydrate 105 mg
Sodinm Hydroxide 18 mg
Flavoring _
Water q.8. to 100 mL
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Citric Acid Monohydrate 105 mg Sodium Hydroxide 18 mg Flavoring 30
Water g.s. to 100 mL 74 WO 20061102243 PCT/US2006/010063
INTRAVENOUS FORMULATION Compound of Formula (1) 0.1-10 mg

Dextrose Monohydrate g.s, to make isotonic 5 Citric Acid Monohé{c)lr[a}go63
ORI EElium Hydroxide 0.18 mg Water for Injection q_g??g,ﬂi_z il

TABLET FORMULAT I@hROVERBD]URSRATHRA () 1%
Microcrystalline Cellulose 73% Stearic Acid 25% Colloidal Silica 1% 15
[0228) The foregoing invention has been described in some detail by way
of illustratitymposhdextirophelsfd) purposes of clatty-amghginderstanding. It
will be 0%g§0§gﬁgeog§ Ig*g in the art, that-chang gaggerﬂo i}%gations_ _
may be practiced within"the scope of the appen%le clams. erefore, it is
to be undeistod@ithifonvdyalsdge description is iki&naed to be illustrative

and not resiriglive,dfhgsscope of the invention ghgulg, therefore, be
determined not with reference to the 20 above descri{)tion but should

instead be AETIRSEERR reference to the folfiiify é)p}ﬁr—:fnded claims,

along with the full scope of equivalents to which such claims are entitled.

75 WO 2006/102243 PCT{%{&%&?%@#@&%&Q@T IS CLAIMED IS: 1 1. A
compound of Formula (I): 2 R6 R ~ 3R8HOR3R40

Compound of Formula {I) 1%
Microcrystalline Cellulose 73%
Stearic Acid 25%
Colloidal Silica 1%

[0228] The foregoing invention has been described in some detail by way of illustration and
example, for purposes of clarity and understanding. It will be obvious to one of skill in the art
that changes and modifications may be practiced within the scope of the appended claims.
Therefore, it is to be understood that the above description is intended to be illustrative and not
restrictive. The scope of the invention should, therefore, be determined not with reference to the
above description, but should instead be determined with reference to the following appeﬁdcd

claims, along with the full scope of equivalents to which such claims are entitled.
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4 where: 5 R' is hydrogen or alkyl; 6 R2 is cycioaikyi, cycioalkylaikyl,
aralkyl, heteroaryl, or heteroaraiicyl optionally 7 substituted with one or
two substitutents independently selected from alkyl, alkoxy, or halo; 8 R3

is alkyl or alkoxyalkyl; 9 R4 is hydrogen or alkyl; or 10 R3 and R4 to%gthg
WA trd%R%hon atom to which they are attached form cyclbSkYREAE™ 1

ed with one to four halo or heterocycloalkylene
WHRHIW tﬂ’ted with 12 alkyl, alkoxyalkyl, hydroxyalkyl, acyl,
cycloalkyl, cycloalkylalkyl, or haloalkyl; 13 R5 is alkyl, haloalkyl optionally
substituted withacysigalind oaidmindiiparyl, 14 heterocyeloalkyl,
cycloalkylalkyl, arallcyl, heteroaralkyl, heteroeycloalkylallcyl,
-(alkylene)-X-R9 15 (where Xis -O- -S-, -SO-, -SO2-, -CONH-, -NHCO-,
or -NHSO2- and R9 is alkyhshal aIkMI cycloalkylalkyl, aryl, aralkyl,
heteroaryl, heteroaralky NRAeterocycloalkylalkyl), or
-(alkylene)-Xi- (haloalkk e RtO "is -0-, -5-, -SO-, -S0O2-, 18
-CONH-, -NHCO-, or NH 2 an RlQ is cycloalkyl, aryl, heteroaryl or
Whe?‘i”eterocycloalkyl) 19 wherein the aromatic or alicyclic ring in R5 is
opmwmgmtmmmnh one, two, or three Ra 20 independently

Sepeled, oM, ?’y el e i, QRN IR O falo:

tion or two Rb independe selected
subsﬁrbmc}wahcg:@@ré}muh@mﬁeaWPmt}y ERjrvisR frora ekl o@@f’ma{ alo;
campox aikmygatRanyl and one R” selected 23 from cyano,
bydrpxyalkyl, alkoxya ﬁoyl aminoalkyl, aryl, heteroaryl, aralkyl,
hefSrSaRaSE™ Y Slkyl, cycloalkylalkyl, heterocycloalkyl,

h ele’rmyﬂbmlgs&wmt}aﬁw cabytedion R5vhikosyaeatsoripkhed fosmearketiylene
opr ARG R RAHRSNEAAOK RAKAIRRARII AR its
rocycloa kyloxycarbonyl cycloalkylox carbonyl loxy
alkyh afspssingx by deamistion tﬁi@%@%ﬂ;ﬁ&ﬁy’ g‘ﬁlﬂ izl;fﬁﬂmosulfonyl
or 18@%&;11 AwbAKS! gﬁlmySI&H{&htﬂfy&nhege[mL mryhéi@mwglpalkyl)

r whereijn tfp( ficor allc 291 XR°
rete A R R L, Tt RO Eae R R, Sl
(whee Jﬁaao&xyrsalk‘éﬂy;ﬁwm@moaﬁmga -t A8 R@ilg @&myhamﬂfyl
cyel %%@%/ W%ﬁfy@ﬂ%&@@@l&é@%ﬁtﬁ%ﬂd@%@ﬂ%ﬂe& or ha|03-|ky|

is hydroge n aIk aloall§]\£ ycloetjl?yl aryl,,hetero _él
hetemg Ui &a X'-(haloalkylene) here X' is —O-, —5-, -SO-, -S0;-,
~-CONH-, -NHCO- or —-NHS0,-~ and R'® is cycloalkyl, aryl, heteroaryl, or heterocycloalkyl),
wherein the aromatic or alicyclic ring in R’ is optionally substituted with one, two, or three R®
independently selected from alkyl, haloalkyl, alkoxy, hydroxy, haloalkoxy, cyano, or halo; or
optionally substituted with one or two R® independently selected from hydrogen, atkyl,
haloalkyl, alkoxy, hydroxy, haloalkoxy, halo, carboxy, or alkoxycarbonyl and one R selected
from cyano, hydroxyalkyl, alkoxyalkyl, aminoalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl,
cycloalkyl, cycloalkylalkyl, heterocycloatkyl, heterocycloalkylalkyl, acyl, acylalkyl,
alkoxycarbonyl, aryloxycarbonyl, aralkyloxycarbonyl, heteroaryloxycarbonyl,
heteroaralkyloxycarbonyl, heterocycloalkyloxycarbonyl, cycloalkyloxycarbonyl, aryloxy,

‘heteroaryloxy, aralkyloxy, heteroaralkyloxy, aminocarbonyl, aminosulfonyl, or -SO,RM (where

RM s alkyl, aryl, heteroaryl, or heterocycloalkyl); and further wherein the aromatic or alicyclic
ring in R® is optionally substituted with one, two, or three R¢ independently selecied from alkyl,
haloalkyl, atkoxy, hydroxy, haloalkoxy, or halo;

R®is haloalkyl;
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34 via a carbon atom wherein the aromatic or alicyclic ring in Rs is
optionally substituted with one, 35 two, or three Re independently
selected from alkyl, halo, haloalkyl, hydroxy, alkoxy, haloalkoxy, 36
alkoxycarbonyl, carboxy, cyano, alkylsulfonyl, or aminosulfonyl; or 37 a
WhatraeRdtically acceptable salts thereof 1 2. The compotin ”@/‘B?@Pé“%ﬁ“f"

whgmﬁ%d?gygfg%g@da&z is cyclopropyl, 2 1-phenylethyl, or

razol-5-yl. 1 3. The compound of Claim 1 wherein R' is hydroge
a% hydpetap r8pi heloalloneyelopipd At iyl Ieﬁtwmé% ykeaghed
via hyﬁﬁb@@fhﬁfﬂh&éﬂﬁﬂ@%}’bﬁaﬁi} drhesenaphigid RY SleiteZany uvdiereivRE one,

droge nd R4 et yl. 1.6. The com
b?r aeim en?iler n téﬁ ﬁoﬁroﬁén%aa%g%% %‘YH &] gk e es Béiﬁél]goxy’
alkcafy@thimyR cm@tmhevem R&ﬂﬂdfmlweamk}dstﬂ@ﬁ?ﬁh@ com pound of Claim

a phdr Rl dWRSIGIN R A1and Btk algdhdependently 2 methyl or ethyl. 1 9. The
compound of Claim 2 or 3 Whereln R3 and R4 are methyl. 1 10. The

compoung of C m 2 or 3 n to Qﬁr with
atom to which they arek aﬁ%\e{: ?nég?/lc éle%g 5T e el com liﬂ%rdpyl
1-phehgeshivl, RroviBrwrreediiv 23 and R4 together with the 2 carbon atom to
which they are attached form cyclopropylene. 1 12. The compound of any
of the Clams 2-1He whiggeiind¥8 (3aalDaltean®l Rih @ peh Radat®is cyclopropyl.
hydrogen. 1 13. The compound of any of the Claims 2-11 wherein R6 is

2,2,2- 2 tyjfluorogtbyh g duh o fedaRR DA QiRetvR AN Rif R0L RV aticyl.
hydrogen. 1 14. The compound of any of the Claims 2-11 wherein R6 is

haloalkyl,.R7 is .2 haloalkyl R$is h en. {+. WO, 2006/1
PCT/11S 006/01%8008 ‘i Be‘aé%r%sﬁéﬁn or anl;z/ ovgﬁdr?ﬁ%um %‘21‘1? methyl,
cthylviemihorBusThaloalkyl, R7is 2 alkyl, and R8 is hydrogen. 1 16. The
compound of any of the Claims 2-11 wherein R6 is haloalkyl, R7 is 2
hydrogent.and Rhtisoaptudtidadin wstitviediwith o hedivgen andRban.
1 17. The compound of any of the Claims 2-11 wherein R6 is
trifluoromethyl 6fpe compound of Claim 2 or 3 wherein R® and R* are alky!.

8, The compound of Claim 2 or 3 wherein R? and R* are independently
methyl or ethyl.
9. The compound of Claim 2 or 3 wherein R® and R* are methyl.

10.  The compound of Claim 2 or 3 wherein R® and R* together with the

carbon atom to which they are attached form cycloalkylene.

11.  The compound of Claim 2 or 3 wherein R and R* together with the

carbon atom to which they are attached form cyclopropylene.

12.  The compound of any of the Claims 2-11 wherein R® is haloalkyl and R’
and R® are hydrogen.

13, The compound of any of the Claims 2-11 wherein R® is 2,2,2-
trifluoroethyl or 1,1,2,2,2-pentafluoroethyl and R” and R® are hydrogen.

14, The compound of any of the Claims 2-11 wherein R® is haloalkyl, R’ is
haloatkyl, and R® is hydrogen.
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2 difluoromethyl, R7 is hydrogen, and R8 is 4-fluorophenyl, 2,3-, 2,4-, 2,5-,
2,6-, 3,4, or 3,5 3 difluorophenyl. 1 18. The compound of any of the
Claims 2-11 wherein R6 is haloalkyl, RC is 2 hydrogen, and Rs and R8 is
heteroaryl optionally substituted with one, two, or three W. 1 19. The
BEAMSUAEE any of the Claims 2-18 wherein RS is cycloaf&fatiyf¥/010063
optionally substituted with one, two, or three R& independently selected _
from alkyliar halptercampduRissiastedifioOanalayl oy heteiaeralkilodid R is
alk 8%11?0 un% of any of the Claims 2-18 wherein RS is | 2
?{rfeat% n%y?methyl 1- methylcyclohexyl 1-methylcyclobutyl,
1-methyl-3,3 3 difluorocyclobutyhneth , e -
- methyl-4% T SEORME R Ao s Ly bR B eteypalind 1 i
hydtoazel 23imethyjevelon aptifedwitine, two, or three R°.
1-methyl-3,3-difluorocyclopentyhnethyl. 1 21. The compound of any of the

Claims 2-18 wh | oAy of
218 where Rg?;?%%ﬁ%if. Pl

RIS Sal o 2Z8 196 B SOMETBRE} Pt Eldbirs s utisrbi

difiifrdphanztdifluoro-3 2 phenylpropyl,
2,2-difluoro-3-tetrahydropyran-4-ylpropyl,

2,2-difluorgy3- m?ﬁ@%%a&ﬁdra&%y'of%@rﬂﬂyﬁfﬂ%&f@'ﬁ'ﬁ%mf
2,2- dlfluoro8 3- p)éddln -3-ylpropyl, or 2,2-dichloro-3 4 phenylpropyl. 1 24

U B ety istoriel ensinly spBSHRISKL R 818 Tk yg(O)z-

2R9 where R9 is alkyl. 1 25. The compound of any of the Clalms 2-18
wherein R%.is 2 Thetliopigaifahyfmsthfthe gl foh§whethid R’ is cycloalkylalkyl
optﬂ’&myls{lﬁt'ﬁ@t@a' LRGN, el SRR @pYﬁﬁeﬁQﬁ)éht BRI from alk Ior halo or an

2 methysulfon Iethyl or 2-ethylsulfonylethyl. 78 WO 2006/1022

é% g5t§r9%25Re compound of any of the Claims 2-18

Whereln RS is (alkylene) S(0)2- 2 R9 where R9 is is aryl or aralkyl

optionallyXubstithecepmptieshef apwndha flenR 2 Ifdeparidditly 13 selected
meil PRyl t?ﬁ!%@fiyh -AlkexeyRneewy qhﬂé‘ﬂﬁlﬁg&bbﬁ NP URAIS 30T
dif] bstituted W|th one or two Rb independently selected from

H@f&%@?& Elﬁﬁ’%|b§fﬁ§lﬂa‘ik%§l§1“%f%}8%€§fyﬁa?831k&>&ﬁ%{ e yekmenyimethyl,
1- ﬂmmll@mammwl@n@ﬂnad&y}s@k&tﬁdﬁpﬂ)ﬂ)ﬁ@d@l@%&&jﬂdpeﬁtﬁhh@timlkyI
aminoalkyl, aryl, heteroaryl, aratkyl, heteroaralkyl, cycloalkyl,

eycloalkytalkyl, Theisrpersioatiyl faleronraloniy\porkiaRYks aliyl.

alkoxycarbonyl, aryloxycarbonyl,
22.  The compound of any of the Claims 2-18 wherein R is haloalkyl
substituted with aryl, heteroaryl or heterocycloalkyl.

Y

23.  The compound of any of the Claims 2-18 wherein R’ is 2,2-difluoro-3-
phenylpropyl, 2,2-difluoro-3-tetrahydropyran-4-yipropyl, 2,2-difluoro-3-morpholin-1-ylpropyl,
2,2-difluoro-3-pyridin-2-ylpropyl, 2,2-difluoro-3-pyridin-3-ylpropyl, or 2,2-dichloro-3-
phenylpropyl.

24.  The compound of any of the Claims 2-18 wherein R’ is -(alkylene)-S(0)s-
R? where R® is alkyl.

25.  The compound of any of the Claims 2-18 wherein R’ is
methylsulfonylmethyl, ethylsulfonylmethyl, propyl-1-sulfonylmethyl, 2-methylpropylsulfonyl-
methyl, 2-methysulfonylethyl, or 2-ethylsulfonylethyl.
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8 aralkyloxycarbonyl, heteroaryloxycarbonyl, heteroaralkyloxycarbonyl,
aryloxy, heteroaryloxy, 9 aralic lox heteroaraik lox aminocarbonyl,
aminusuifenY1, or-SOzR"t (whereRit is alkryl Y Y~ Y Y> "> 10 aryl,
heteroaryl, or heterocycloalkyl); and further wherein the aromatic or
WRCYEEEBMT in R is 11 optionally substituted with one, twd G RFAEREs3
independently selected from alkyl, haloalkyl, 12 alkoxy, hydroxy,

haloalkoxy; or hale cdndbuddSrea v CIARRMY18WhESHANS 2218/ lene)-S(0),-
¢, Wherejn RS is 2- 2 difluoro_methOX)éphenyi-m thanggulfoqg%m%bﬂﬂe ndentl
R vagiR dnyiss RBAYRARYFY A8 HRABHS SHEH AR Rt RS Ry FindtRG A+ T dependontly
selefrARiBA GOSN et dafohylmitiyl, ofadb, or halo; or optionally
s A ST L rar SRR Dt e, ol alkors
hydfhm@ph@ﬂﬁpmétﬁar@gmp@hyrm@mwarbonyl and one R selected from hydroxyalkyl,

a&&vfaﬁ'}&[i nydmeihaoasultemamathitbaZalkgt, Geibalityl, cycloatkylalkyl,
trifluoromethylphenylmethanesulfgny]-methyl,
bR BEHESH RO, 2P B, aiesyoabony,

aralttifisioramelipy phenyhsotfoatetll hohemylkyithgrdsulfbrayiivath fetoo2ey Ry,
_3-. or 4. 8 fluorephenyl)sulfonvlethyl. 1i%§§uT£e_lc%g1@%u ak fithe, v,

ara%ﬁ’lﬂénfﬁrga\fv%g rgfﬂy @%O%H%E/%he -S(Oﬁ;-ui R9 thgf\:e %%_ﬁi%gh%t,eroahr\)&c ,

arylohttesrohreilkgicoptoleally Bumsdifuner Wherdn drorematisrredipyglis ring n R is

optifiERensieRtivseleciad firmuatinde RAlaadkyhdatiasidiyd exvn Maloakyl,
cyano, or h?ﬁ%@%@ Opt;l?é]ﬁ”y substituted with one or two Rb

ko e arRTEn e’ hydrogen, alkyl, 5 haloalkyl, alkoxy, hydroxy,
haloalkoxy, halo, earboxy, or alkoxycarbonyl and one R selected 6 from

hydroxyalk, alR@zyamyuaeseandl fisrliametarbbryheeraiRy s 2-
diﬂE&Eﬁ&ﬁ@{ﬁ%&Wﬁ&ﬁfﬁﬂﬁ@@i@é@kﬂrIﬁegiﬁnaﬁym%gwl,
eterocyclalky yl, acyl, oxycaroon I Xycarbno
o T R e RSB P e mett, 4
pipanzioxiyylvbtesdarhengsuitoayiioiyky?-ferapheraliytthapearimobasomyd;

. ud s w2, 3, or 4~
ﬂmﬁg%ke%%gg%%%%%ﬁ%ﬁm opltedyhRdaibshrtareaady0n-, 3-, or 4

) er wherein the aromatic or alicyclic ri mé? is
B R R L e M
triffiersnatiyiphalopsyionyalonieiyssthachaloatkatiyh oh2d(@-79 \WME- ,

2006/102243 PCT/UUS2006/010063 1 29. The compound of any of the
ﬂm&?glhr%n %&@%&F&K R5 is pyridin-2 2 ylmethanesulfonyl-methyl,

-

A e et R L O
R® dlificro haieapytridine Brylmdithicoeisult nybinithyl with one, two, or three R®
indg'ﬁgxilf G ?/rsne JQQ&‘ %po%ia .ny:?,haloalkyl, alkoxy, hydroxy, haloalkoxy, cyano, or halo; or
optionally substituted with one or two R" independently selected from hydrogen, alkyl,
haloalkyl, alkoxy, hydroxy, haloalkoxy, halo, carboxy, or alkoxycarbonyl and one R° selected
from hydroxyalkyl, alkoxyalkyl, aminoalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, heterocycloalkylatkyl, acyl, alkoxycarbonyl, aryloxycarbonyl,
aralkyloxycarbonyl, heteroaryloxycarbonyl, heteroaralkyloxycarbonyl, aryloxy, heteroaryloxy,
aralkyloxy, heteroaralkyloxy, aminocarbonyl, aminosulfonyl, or -SO.R'! (where R' is alkyl,
aryl, heteroaryl, or heterocycloalkyl); and further wherein the aromatic or alicyclic ring in R'is
optionally substituted with one, two, or three RY independently selected from alkyl, haloalkyl,

alkoxy, hydroxy, haloalkoxy, or halo.
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5 ylmethanesulfonylmethyl, o

3-difluoromethoxy-pyridin-4-ylmethanesulfonylmethyl, pyr|m|d|n-j%-£00(m]OU63
WO giteettrdriésulfonyhnethyl, pyrimidin-5-yimethanesulfonylmetR§T /01

3-trifluoromethylpyridin-2 7 ylmethanesulfonylmethyl,

4-trif|uq%?mEtl;}{E%gil%iﬁof-)ng}i%ﬁ %%%Je}; e;l:%ﬁ?seéh}/é FBin RS is pyridin-2-

dimethylisoxazo

yimethedfutfrofiiranGylmethindsytfortimethify @i @ethyl, pyridin-4-

iazol-4- -sulfonylmethyl, ]
e RS BNt
diftuerothpyiciyp grdeiaylesulfomsmtitylRefyidind iiopetimesifonirethyl,

2-pyridin-3-yl-sylf: thyl, 2-pyridin-4-ylsy _fo lethyl, 3+ gri in-%ﬁ ]1,2 rimidin.2-
e L s e
yvimethaheSidfthigidiafiolt 2ni8ryidietiaylesitfamdanfetiyinethyl, 3-trifluoromethylpyridin-2-
oxazal-5-yl-methgnesulfonylmethyl, thiazol-5-ylmethane- 1 fhvl, 3,5-
Vimethe g e R R D g .
dimemyﬁ@nmuhd—plrm!mmthﬁiﬁi@ﬁmfﬁyiﬁmfﬁlmﬂiﬁzﬁﬁ-iﬁ-y@mkﬂiemwaf@g?gathyl, 2-
R9 where R?.is cycloalkylalkyl. .1 1. The compoun ofa tle)_— ai 511-2—
methylﬂgpfé\f Q\%gfg?ﬁhﬁ%eiyssu e o%ro%y me gr?éﬁs%%ﬂgﬁ% Fr%%mwﬂ%%y,& pyn
ylethanqshﬁmﬁmlﬁg&l&:-pmﬁﬁmiﬂeydaibmpsi.ﬁifmgﬂmeﬁmb?%ﬁhpy—tof t]kg%%z .
Clajms 1-31 in admixture, with qpe or mo suitable excipie. 81 AJse g o
sttt R A oA B HSE RO ap NaLLr 7 Ay of a2
' - i dnibEuyb mvith oreudfomdrestiyiable, éxbipibatslil the
ylsulfonﬁi]]slr‘]n%% B?émf‘?e\ medi m?nt ft%r treatfpo% a%r%iéi%?%ﬁ] a&_gpi?%%t&%giated
ylmethagss‘,g%g %%s% ,§sz§§-3ﬁ1énhesea8feaalmy W relnaﬁ"l_e Isease’Is
sulfonylrheﬂmylatﬂiMh?#ﬂwhn%ﬁpkeﬁem&mcmmasthenia gravis. psorlasns,
pemphigus vulgaris, Graves' disease, 2 myasthenia gravis, systemic

lupus %@the’ﬁ%@ﬁ&ﬁ(ﬁ@a?{rﬁ%ﬁ%??iQf ARA-MARLOSSIRORIS 13RS TG atkcy Tenc)-S(O),-

compound of any of’ or use in treating a patient undergoing a
R’ wherthBrapyyahaleiitd. 1 therapy causes an immune response in the patient.
2 3 80 WO 2006/102243 PCT/US2006/010063 1 36. The compound of

Claim 3whergifk compound of any of the Claims 2-18 wherein R® is
cyclopropylmethanesulfonylmethyl.

32, A pbarmaceutical composition comprising a compound of any of the

Claims 1-31 in admixture with one or more suitable excipients.

33. Use of a pharmaceutical composition comptising a compound of
any of the Claims 1-31 in admixture with one or more suitable excipients in the

manufacture of a medicament for treating a disease in an animal mediated by
Cathepsin S.

34. The use of Claim 31 wherein the disease is rheumatoid arthritis,
muitiple sclerosis, myasthenia gravis, psoriasis, pemphigus vulgaris, Graves' disease,
myasthenia gravis, systemic lupus erythemotasus, asthma, pain, and atherosclerosis

35. The compound of any of Claims 1-31 for use in treating a patient
undergoing a therapy, wherein the therapy causes an immune response in the patient.
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2 R3is alkyl and R4 is alkyl. 1 37. The compound of Claim 1 wherein: 2
R3 and R4 together with the carbon atom to which they are attached form
3 cycloalkylene. 1 38. The compound of Claim 1 wherein: 2 R3 and R4
together with the carbon atom to which they are attached form 3
Wib¥HeM22491 substituted at the nitrogen atom with ethyl, PCIUS2006/010063
2,2,2-trifluoroethyl or cyclopropyl, 4 tetrahydropyran-4-yl,

tetrahydrgghiopyjanaybuas drbmligreigtaiydrothiopyran-4-yl. 1 39. The
compound,of Claim | wherein; 2 R6 is haloalkyl and R7 and R$ are

hydrogerﬁ F&@Y‘lﬂ%’égo?ﬁmhd of Claim 1 wherein: 2 R6 is haloalkyl, R7
is haloalkyl, and Rs are hydrogen'. 1 41. The compound of Claim |
wherein: Z7R6 i§hraloatiopndt {daiky WhsER's are hydrogen. 1 42. The

compoungsqf, SHaim. LN GERI Mo bt BEH UM sy Gye RRIDRY IR is
hydrogen, R4 is ethyl, R5 is 3 2-methylsulfonylethyl, R6 is trifluoromethyl,
eyelgdiqdergdrogen and R8 is 4-fluorophenyl, namely 4

N-cyclopropyl-3-{4-methanesulfonyl-2-[2,2,2-trifluoro-I-(4-fluoro-phenyl)-et
hylaminop85 buhetampcohdobiclripehtamaghide. 1 43. The compound of
Claim 42 yshichds \-ayelQRiomd c3sdft Aom to which they are attached form
. methanesulfonyl-2 -‘2,2,2-trif|uoro-lsiﬁ%:l-fluoro:phen I%—etfﬁyl?ngigﬁbbl%%%
pipepigiirfoyl swbsbtiedehibs HarRse APV S Ageu RY B CA T fiereint 2
tetraR{i gy agANRa Ay pprapy-yR8ris, jirogeng Rd ishinhylaRE 56 3
2-phenylsulfonylmethyl, R6 is trifluoromethyl, R7 is hydrogen and R8 is

4-fluorophgnyl, pAMEHLstmd of Claim 1 wherein:
N-cyclopropyl-3-{3-benzenesulfogyl-2-[2,2,2-trifluoro-I-(4-fluoro-phenyl)-et
hylaminoF5 Bhsfatyiastioad S susentiReide. 81 WO 2006/102243
PCT/US2006/010063 1 45. The compound of Claim 44 which is
N-cycloprépyl-38h¢3@npound of Claim 1 wherein:

benzenesumutARsl2 2 & Hiflwaes: S & eneralbgay)-ethylamino]-propio

nylamino}-2-oxo- 3 pentanamide.
4]1.  The compound of Claim 1 wherein:
R® is haloalkyl, R’ is alkyl, and R® are hydrogen.

42.  The compound of Claim 1 wherein:

R! is hydrogen, R? is cyclopropyl, R® is hydrogen, R? is ethyl, Ris
2-methylsulfonylethyl, R® is trifluoromethyl, R is hydrogen and R? is 4-fluorophenyl, namely
N-cyclopropyl-3-{4-methanesulfonyl-2-{2,2,2-triflucro- 1-(4-fluoro-phenyl)-ethylamino]-

butyrylamino}-2-oxo-pentanamide.

43.  The compound of Claim 42 which is N-cyclopropyl-35§-{4-
methanesulforyl-2$-[2,2,2-trifluoro-18-(4-fluoro-phenyl)-ethylamino]-butyrylamino} -2-0xo~

pentanamide.

44,  The compound of Claim 1 wherein:

R! is hydrogen, R* is cyclopfopyl, R is hydrogen, R* is ethyl, R’ is
2-phenylsulfonylmethyl, R® is trifluoromethyl, R’ is hydrogen and R® is 4-fluorophenyl, namely
N-cyclopropyl-3- {3-benzenesulfony1—2-[2,2,Z-triﬂuoro~1-(4-ﬂuaro~pheny1)—ethy1amino]~

propionylamino }-2-oxo-pentanamide.

81



fo—ry

[ - 5 R .

1 46. The compound of Claim 1 wherein: 2 R' is hydrogen, R2 is
cyclopropyl, R3 is hydrogen, R4 is ethyl, RS is 3
cyclopropylmethylsulfonyhnethyl, R6 is perfluoropropyl, R7 is hydrogen
and Rs is hydrogen, 4 namely
WRepeIpRady|-3-[3-cyclopropylmethanesulfonyl-2-(2,2,3,3 A4 AU A0,
0 5 bhylamino)-propionylamino]-2-oxo-pentanamide. 47. The compound of
Claim 46 y¢nich 15, Negyiglapaamdidar B which is N-cyclopropyl-35-{3-

b L s e S AR G SR P o

pentanamide.

46,  The compound of Claim 1 wherein:

R} is hydrogen, R* is cyclopropyl, R? is hydrogen, R*is ethyl, R* is

" cyclopropylmethylsulfonylmethyl, R® is perfluoropropyl, R” is hydrogen and R® is hydrogen,

namely N-cyclopropyl-3-[3-cyclopropylmethanesulfonyi-2-(2,2,3,3,4,4,4-heptafluoro-

butylamino}-propionylamine]-2-oxo-pentanamide,

47,  'The compound of Claim 46 which is N-cyclopropyl-35-[3-
cyclopropylmethanesulfonyl-2R-(2,2,3,3,4,4,4-heptaflucro-butylamino)}-propionylamino}-2-oxo-

pentanamide.
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