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The prominent expression of cathepsin K in osteoclasts and osteoclast-related
muitinucleated cells and its high collagenolytic activity suggest that the enzyme is involyed in
ososteoclast-mediated bone resorption and, hence, in bone abnormalities such as occurs in

25  osteoporosis. In addition, cathepsin K expression in the lung and its elastinolytic activity
suggest that the enzyme plays a role in pulmonary disorders as well.

Cathepsin L is implicated in normal lysosomal proteolysis as well as several disease
states, including, but not limited to, metastasis of melanomas.

Cathepsin S is implicated in Alzheimer's disease and certain autoimmune disorders,

30  including, but not limited to juvenile onset diabcte.s, multiple sclerosis, pemphigus vulgaris,
Graves' disease, myasthenia gravis, systernic lupus erythemotasus, rheumatoid arthritis,
neuropathic pain, and Hashimote's thyroiditis. In addition, cathepsin 8 is implicated in:
allergic ‘disorders, including, but not limited to asthma; and allogensic immune reponses,

including, but not limited to, rejection of organ transplants or tissue grafis.



30including, but not limted to juvenile onset diabetes, nmultiple
sclerosi s, penphigus vulgaris, Gaves' disease, nyasthenia gravis,
system c | upus erythenotasus, rheumatoid arthritis, neuropathic pain,
and Hashinmoto's thyroiditis. In addition, cathepsin Sis inplicated
in: allergic disorders, incl udi ng, but not limted to asthma; and
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wherein: R is hydrogen, alkyl, haloal kyl, or al koxyal kyl; 10 R2 is
hydr ogen, al kyl, hal oal kyl, carboxyal k IZ——&ZF koxycar bonyl aI kyl,

cycl oal kyl, cycloallcyl al kyl, aryIRs dral kyl, heteroaryi,
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independently hydr ogen, al kyl, hal o kyP cyc oal kyl ,

cycl oal kyl al kyl, aryl, aral kyl, 15heteroaryl, or heteroaral kyl);

wherein the aromatic or alicyclic ring”in R2 is optionally
substi t ut edwhibif: one, or three Ra independently selected from

al kyl, hal ogk kyl aIk dr ox al koxy, hal o, carboxy,

al koxycar bo&ﬁ?“y‘gﬂgeﬁ’o“‘ %ﬂgﬁlﬂ’ét"'f ?\ﬁmg@m no, disubstituted anino,

nitro, doyl iﬁhydregtnydu@xyaloalqy,|carb@ayalaﬂydl}a)uwa@awlalk;,a,mgicmaw,her wher ei n
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with the carbona oMt o oth aré a £0F (1)
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het er ocycl yl al k)&ik@i}@‘ hidnﬁ@, halkikoxy, halo, carboxy, alkoxycarbonyl, amino, monsubstituted
amino, disubstituted amino, nitro, aryloxy, benzyloxy, acyl, or arylsulfonyl, and
forther wherein the aromatic or alicyelic ring in R® is optionally substituted with one or
20 two substituents independently selected from alkyl, halo, alkoxy, haloalkyl,
haloalkoxy, hydroxy, amino, alkylamine, diatkylamino, carboxy, or alkoxycarbonyl;
or
R! and R® taken together with the carbon atom to which both R' and R® are attached form
(i} cycloalkylene optionally substituted with one or two R® independently selected
25 from alkyl, halo, alkylamino, dialkylamino, aryl, aralkyl, cycloalkyi,
cycloalkylalkyl, heteroaryl, heteroaralkyl, alkoxycarbonyl, or aryloxycarbonyl;
(i) a four-atom heterocyclylalkylene ring; or
(iii) heterocyclylalkylene optionally substituted with one to four R®independently
* selected from alkyl, haloalkyl, hydroxy, hydroxyalkyl, alkoxyalkyl,
30 alkoxyalkyloxyalkyl, aryloxyalkyl, heteroaryloxyalkyl, aminoalkyl, acyl, aryl,
2



(iii1) heterocyclylal kylene optionally substituted with one to four Ra
I ndependent |y sel ected from al kyl, hal oal kyl, hydroxy, hydroxyal kyl,
al koxyal kyl , 30al koxyal kyl oxyal kyl, aryl oxyal kyl, heteroaryl oxyal kyl,
am noal kyl, acyl, aryl, 2 aralkyl, heteroaryl, heteroaralkyl,
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monsubst it ut ed awixemio thechrostabis ori alieteixkriragrin the groops 28eopbd to Rycloalkylehs/atr ogen
or alkyl; R5 is ; X o gen, | al kyl ,
cycl oal kyl, ar yf_‘%wrgé)gﬂégﬁygﬁ%g% }lg%%uly 51 b?n%\%? g’%@é&éﬁ@ﬁrﬂﬁﬁgﬁtl@%&gycl yl,
or -al kyl ene- X2irRgBndantheselects@from alkR@Balkyl, @rloalk @ @plakylalkyboralkyl,000-
000-, - 6CO-, .= Bav1. alk srbox. ANBR - :

- 0CONR26-,  NR26( .7-1,1}' or 0%@%@%@%%%%??0@6 ang&%rylharmém’

i ndependent | y hirep@ggiitedpming disuptitgfed gminaagr 4c¥l 0- 2, and R25 is
hydrogen, ag¥yhyardpah @aliky! . cycloal kyl, cycl oal kyl al kyl,
heterocyclyl, heterocyclylalkyl, aryl, aralkyl, heteroaryl, or

20het er oar af KyyrogeheirliYh sai d al kyl ene chain in R 6 is optionally

$Ubth6 i tut eotaﬁ;&@ ﬁ;larc?glag aﬁcﬁbﬁiidﬁ{kbtﬁlbﬁloamgi, irh,ear?kﬁ,rmie'fo@?ﬁ nleta;lolglaneszﬂ, ic rings
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| ndepentont |y sBrEedERl profivine T—? et XS ARy O Py SPKefi00-
hydr oxyal koxy, ab&oxNRZDkoXPAIREY,|-NRESDMHFOINRFT- 0NR P EGD-0WTONR .,

hal oal koxy, 0X0,,.$¥. 2 NI L 06 s o.aryl,:s arabkkyl. .arvl
aral kyl oxy. ar y[@%l‘?@ﬂ% | orﬁlggeﬁg yr,,wehe%R SaReKe mdeper}/dez?tf%’ydmgen,
alkyl, or acyl, n4 is 0-2, and R* is hydrogen, alkyl, haloalkyl, cycloalkyl,

cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, heteroaryl, or

20 heteroaralkyl), wherein said alkylene chain in R® is optionally substituted with one to
six halo and the aromatic or alicyclic rings in R® are optionally substituted by one, two,
or three R® independently selected from alkyl, halo, hydroxy, hydroxyalkyl,
hydroxyalkoxy, alkoxy, alkoxyalkyl, alkoxyalkyloxy, haloalkyl, haloalkoxy, oxo,
cyano, nitro, acyl, aryl, aralkyl, aryloxy, aralkyloxy, arylsulfonyl, heteroaryl,

25 heteroaralkyl, heteroaryloxy, heteroaralkyloxy, heteroarylsulfonyl, heterocyelyl,
heterocyelylalkyl, cycloaikyl, cycloalkylalkyl, carboxy, alkoxycarbonyl, alkylsulfonyl,
aminosulfonyl, or aminoalkyl, and further where the aromatic or alicyclic ring in R® is
optionally substituted with one, two or three R independently selected from alkyl,
alkoxy, haloalkyl, haloalkoxy, halo, hydroxy, carboxy, cyano, nitro, aryl or cycloalkyl;

30 R’ishaloalkyl or haloalkoxy, either of which is optionally substituted with alkoxy or

alkoxyalkyloxy;
R is hydrogen, alkyl, alkoxyalky! or haloalkyl; or
R®and R® together with the carbon atom to which they are attached form cycloalkylene or
heterocyclylalkylene wherein said cycloalkylene is optionally substituted with one to
3
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selected from al hal oal kyl, al koxy,” hydroxy, hal 0al koxy, hal o,
nitro, cyano, c&?%’b&%ﬂmé‘l’fk%ﬂﬁcar bonyl, aryl, heteroaryl, cycloalkyl,

cycl oal kyl af kwlgired bk -, -alk Er%f &aOéhdtha waéreil the a@ﬁ&ﬁb&toﬁﬁiﬁp&&aﬁiﬁ no,
di substituted am_no, or_acy Y is -al kyl ene- or -al kylene-0O,

wherein the al k%bé%teﬁ?v%ﬁ“elt%s% f¥OHAMFy substituted with one to six
fluoro ator&,a;maﬁlnazeunsau@aebe;staﬂasabmaﬂof 0-, -al kylene- or -0-alkyl ene,

wherein_t he al kyl ene portion. Ls naII bstlt ne to
six fl uEﬂL‘ o at om @ FFORC B Flﬁﬁ’é'g'ﬁl? g}r‘fcyedg% pta aﬁf%lmaga x%('\éotml?:}er?eof
15In a secoua;dupaﬁ@mompb\knds:fl’?mh(n) émiividnabliteredsomers poa mixphathereddenti cal
CONMpOSI Li 0N GONRL ;S % ce tgbqnﬁﬁ a&%&ﬂw\ﬂth(olng or rhcﬂgéu‘f'thﬁyéémpwnts

st er eoi sorrepr sSor a e t hereor pharmaceutically acceptable
salt thereof i nhadﬂnrd(mmé twm'ﬁn@wew @FCGW@)F@ reethaddey teatimg @idpspasn tngn

In a third ﬁltedxalre&"fay; a)st@i}ﬁgﬁﬂe%@s H@cﬂteﬁiﬁ(ﬁcﬁéisetlﬁmﬁ cARdpBAd if &

treating a disease In ani mal nedi ated by cystelne. proteases, the
cyst ei neéd prembedimsnpwhigymethed raparisss LoHstegRg t‘Q@e EHBY aPhumeceuigd ch

met hod C0”%hﬁ&%t@@%ﬁhs‘ﬁ{g%&hé?@eﬁtﬁaltyhﬁ‘e@% ﬁﬁémﬁof@h&hﬁﬂ&ﬁ@bﬁﬂoﬁﬁlla (1), an
conposition conprising a therape effectjv

conpound of MEBiA) Ftéw("F‘)mer P ’}nﬁ ‘E‘eﬁ‘f? I°‘" PRAFBYSPYEYG rac?ﬂ’ u@ ﬁ%ﬁ‘eﬁ?”gm

t her eof ; Oradgu,@&}amaﬂﬁrmad@yabmﬁﬁérabl e salt thereof in adm xture

with one or mor %1 5 g!.uttt?abs})e%t s in elnt?ont is directed to processes for preparing compounds of

25  Formula (I) and the pharmaceutically acceptable salts thereof,
In a fifth aspect, this invention is directed to a method of treating a patient undergoing
a therapy wherein the therapy causes an immune response, in one embodiment a deleterious
immune responise, in the patient comprising administering to the patient a compound of
Formula (I), an individual stereoisomer or a mixture thereof; or a pharmaceutically acceptable
30  salt thereof. In one embodiment, the immune response is mediated by MHC class I
molecules. The compound of this invention can be administered prior to, simultaneousty, or
after the therapy. In one embodiment, the therapy involves treatment with 2 biologic. In
another embodiment, the therapy involves treatment with a small molecule,
The biologic can be a protein or an antibody. In one embodiment, the biologicisa
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In a fourth aspect, this invention is directed to processes for
prepari ng conpounds of 25 Fornula (1) and the pharmaceutically
accept abl e salts thereof. In a fifth aspect, this invention is
directed to a nethod of treating a patient undergoing a therapy
wherein the therapy causes an imune response, in one embodinent a
del eterious i mune response, in the patient conprising adm nistering
to the pati@atocleng arbotin Thebiokgie anl be, bt I potdimited tdi mefeidb® Beietadi sonmer

or a m xtur @ tha C abl e 30 s

Chereof | netBean RV PR mechel BT i

class || nofsesms, EEhe, Caspaifidipbiot?)issdurayes® vannGa Tfgeron alphe,

adm ni stere Or to,oSimilganeously, or after the t her ap %/ I n one
Fﬁlgl lvey

embodi nent, t 'ﬁ’@?%"lby Zpyalin| FEICT0, Ennaerbodinenh the tispar divelves uge of

anot her errbﬁagmﬁmtmdléwlmt %@%mmmbmﬁl@oﬁ%&%hew th a smll
nol ecul e. The biol ggji ¢ can rotein_or an antibody. In one
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be, but is gQhimdl Mtiedud@by mgﬁgﬁ{&)&bmﬁ%{c@&{h@ﬁ%ﬂ ﬁ%&ﬁ&&ﬁbdA(f)
Factor VIII1, Factor VII, Betaseron(r), gen(r), Enbrel(r)
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i nvol ved! usagpece] é?‘icﬁpta W sTedcul ar wei ght heparin, procai nam de
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by adni ni s'?fr0 . ?l%lﬁgl%?on?%ﬁfl% Yerng i A ndé‘ﬁ?'ﬁ&? articipafing{n ﬁ?@%‘ﬁ%‘rﬁprl ses
adm ni st er i segpdund bhigpraws (B lan indivited dtebisenee br 4 rﬁﬁa:kdfmmofar a

Pt | PhinhoSLAC MY RN O AORD A Of FOTMLIE (1), 20

i ndi vi dual °“stereol or a lO0pharnmaceutically
accept abt e sal t Indngizbbfaspect, this invemtion issigvatha mspedof praphylectivally eedtingn i s

directed tq, egomg?%é’{rea&?éﬁ%éﬂ% @I dua?éo‘&%hu&d o Bbrlof éDaBIl%%dﬁjl gi C

corrprlsmg adm ni erlngto an in g{rtlmpatln
clinical trsfeaoisameroRpBiae hereeor probagmacputicalygcqenidbly Falfulzereos todreatdlics omer

or a m xt UngmulefBhse O4usl HYMRAH; ;lufé%g,lsaﬁ accept abl e salt thereof
with the biologic. 15In an ej hth aspeCt, this invention is directed

to a method of Pridiytsact .ﬂe%ewuwéérmcﬁa%ﬁ prdrd Shdsiramingdhedeps in the

t rgat ngm | Wiffichcyeof b bidlogig irCasidntkul &;eci@ﬂiptﬁiﬂﬂuﬂ]h eee]{spdﬁ@uiuéeﬁb;{ ihk bzoﬁt@w, thel 'y

i ndi vi dual st.er.eoi soner . or. a yr.e er eo ar maceuti ca
accept abl e ’ge;}fofi c?‘ﬂ%}s’é%?dr{“@“te?‘@atﬁ ° Riplasic jo b pai “F‘gg‘ﬁ‘?frfg@e‘lfﬁ SeSP °EfF‘|e

bi ol ogi ¢ i mrompempefBemula (1) adindividhdl ssfietier otdrhirtuidti@atbon i s directed
to a met hﬁgrlg'%lacﬁt%{lcgﬁ¥EF._?CEp?a%leS%?th?rgo in the 20 efficacy of a biologic

in an ani ponse caused by the biologic, the
met hod conpri si Ing tenthrdspect thérinvegtidnhedilsciod mgnmtl*tod of ilmprcﬁmg Rflcadynf & h e

presen a I I VI
ster emczgo me@’ %l‘%&%ﬁ Q&&rﬁsﬁ @-ﬁ{ﬁ? Qé'%’f[ll fiofi tﬁ)eh c&e)u y amn?af V{ﬁg%%oénﬁf el
sal t t her eof Forioplagl)tag mdh'lchlsbmo;somtrl osa mminenﬁlﬁmf or 8 pltkmaettiedlyt 0 a

met hod of i pgar, cacy of a 25 biologic in an animl conprising
adm ni steri ﬁ%ﬁ?ﬂb&glﬂ%&;h c to the animal with a conpound of of

Fornmula (1), arﬂnlahd]ﬂ’m@@m%ts%m@@m@o ieatiregsed ta theiuse afie ongvenegFommula

har naceut i t, this
Pvent: on (0 i AEEERIARLErSEs holehaRhe o h hudRut EUG I ARRSR'
i ndi vi dfal thereef ©pihe eweniachire of amiedicyment. tIhenfefmibOdﬂﬂe% thtaediceeuitis st y

accept abl € 5@l freatment of a disease mediated by cysteine proteases, such as for example Cathepsin S.

In a twelfth aspect, this invention is directed to the use of a compound of Formula (J),
an individual stereoisomer or a mixture thereof or a pharmaceutically acceptable salt thereof

for the manufacture of a medicament for combination therapy with a biologic, wherein the
5



30 thereof for the manufacture of a nedicanment. In one enbodinent,
the nedicanent is for use in the treatnent of a di sease nedi ated by
cystei ne proteases, such as for exanple Cathepsin S In a

twel fth aspect, this invention is directed to the use of a conpound
of Formula (1), an individual stereoisoner or a m xture thereof or a

phar maceuti cal | cceptabl e salt thereof for the manufacture of a
nmedi cament fORPO TSy gHon trrate disymmpaeesponse eAuesgiby thehislogisi in anbe

conpound of cifbddsmdnt) YR RbhSRnd(5)@tHS ivBfioh ﬁms{eﬁ‘«ﬁ?ﬁ&%@m‘é T EG Y, S0
bi ol ogi c. g} 8’{0 enpbodi nent, 't he conpound( Invention I's

adni ni stere qgioakagent.ng gl pmkaditasnt, BHG@PPOE%S)M@? yéntiah isagent . | n
anot her enbeghinEiled cdnbEniRANPGEE ﬁ)ﬁoaém Eé&ﬁt DY thdr @b ddiin n%? gNi stered

concomi tgntl w th the biologjcal agent a further e ment, the
5conpound( s 70118910“‘%%% of the/BFRnfierhis pdminigigten plier @P edmipiptration ofee blologlcai agent.

adm ni stration afrduBiRuithio bReiGRAbn Qfgﬁﬁbtclmms that foII-BW ﬂﬁ&?ﬁ&%on&&{é uires .

specification and the clains that follow unless e context requires
ot her wi se, ? EWRELRF WO TRORIPIaSS™ angrvariajigns sughi s fieompriesh” and “copwrigng”valbe and

"conpri si ngundwsdobd @%ﬂ?dﬁﬁ&h@@ﬁoﬁﬁt&éﬁ%&e{ H8teh BF%rM% oP e érs F@ﬁu‘?d

i nteger or st ? E integers or steps b ot t e exclusi on
of any ot hefotf te&ﬁ‘bf‘ ong m’é’P@ﬁrlﬁﬁeg"(ﬁP’bﬁﬁ"[B°65‘°Fmeé*§j@e§ opftepst eps. 10As used

herein the si nglﬂsaﬁedﬁi%iﬁﬁhe sthigular B a”, A", atdhe” IRRHUSE R AEAL untess
ref erents u ext clearly dict at es ot herw se. For exanple,

nt
"a corrpound*?’e £ eé?“@ SpiG S RSP o b premlen 2 CHRRRINH drefershine gt mer af

enzyme" in cduddc&m;aaurﬁa, rvﬂﬁleuh@:fnzﬁﬂa‘t yrimidas':‘a ﬁéﬂﬂcﬁlarabﬁzy%e}lg well &Pty ruhBYDEr S
and equi valrgnt reof to th dinthe art.

S
Fur t her nor €, abs‘c“'rsua‘tsleaquwﬁlm?t gwl? ?“i“iwc“é? g‘ﬁﬁJ‘ﬁ éfded cl ai ms, unl ess
specified to th@uxﬂﬁnmasuaqnp mmecfmhﬁmmmperﬂedmmamesshpecmemitmeg

i ndi cat egl: contyary, ﬁ%@%’% s TR ANS %1“ jg;‘tzx gharacterized by

arrangenment o ons I n non- aronatic ring
structures e.g. 'AW@IC(SEIFWHH)&WWdiw‘@mgxyiwlayx’angemngsfmscmlwhlamaﬂxmer ei n.

"ALKYL" T eRIRSERLGRN, FilgSEhlndE orPAR% ot Qddgﬂsmg{ ﬁhﬁg}%@ﬁ&h oS at ed

al i phatic radical containi ng 0 SI X "car
¥

ot herwi se i ndi catkyd" wprgsented Pydjselfimsers a dezighen banehed cptrateialiphatiopgical
| sopropyl, coathifing o%a6 siR WiNdn atdnSORHMsY btherkBE faibid . -8 aﬂ@gn&{i@s Jnkthﬁ

"Al kyl % Ies I ndic F g\tot herw se. means a rarg or brahched,
sat ur ated affhinH?PY CISOPHRY  PEY S6F~ EW%ﬁ?buWéﬁ’ﬁ@tXI*@dﬁ\?%‘ér of one to six
car bon at ons, “@kylmﬁﬁhﬂb’ds@ﬂﬁ;a‘(ed GihEwise, n%.th;)é' s@Reht br Sbtd saturated
trimet hyl eg ng t et rane tg% g . CH2 CH2CH2CH?- )

2- et hyi t et'ra Eh@l[%‘)‘ 2“’)5”‘ B AREE Ry B15EYISTS

(- CH2CH2 mZGIEMIenaGGHiGIB-)J tninethylene( -CH,CBUHQ, tetfimastylchdie - NH2

radi cal . Unl a t f the invention
Cont ai ni ng tencriHCRE EheBUMEL R gt CR ORCRARECHD), abmiriety

Sui t ablZ pl(@iﬁe@mqii;cgf(ﬁﬁﬂsunﬁdwlﬁm no noi etl es include acetyl,

tert but oxycar bm " o] th | . k 30" Al

or "di al kyl ani no' Tngrs to a F"%L@ ﬂ%egsm t%ma”sc? ecoplgglﬂ’g%?&fel Y,
where R an@@tloaﬁ@fmmﬂmmﬁey mmdalbrktyctte@enmvashml@fl Suitablafnoteding
e.g., nmeth s% G

Cefersto BortordipshTRILAR A, Moo b benmyionpat PR d L Bs e,
e.g., methks, et hoxy, and the |ike.

30 "Alkylamino" or “dialkylamino” refers to a ~NHR or a -NRR’ radical, respectively,
where R and R’ are independently an alkyl group as defined above, e.g., methylamino,
dimethylamino, and the like.

"Alkoxy" refers to a -OR radical where R is an alkyl group as defined above, €. g,
methoxy, ethoxy, and the like.



"Al koxycarbonyl"” refers to a -C(0)OR radical where Ris an al kyl
group as defined above, e.g., nethoxycarbonyl, ethoxycarbonyl, and
the Iike. "Al koxycar bonyl alicyl"” neans an -(al kyl ene)-C(0)OR
radical where R is alkyl as defined above, e.g.,
nethoxycarbonylnethyl, 2-, or 3-ethoxycarbonyl nethyl, and the |iKke.
5" Al koxyal kyl " means a |inear monoval ent hydrocarbon radical of one

to six carbon af®kgxverbeyh rdweiadCiRPBvadiehvhag R isonalkplaroup asdedngd of

three to Sibofat BoRsnaybRhi1Rsldolyihe bgaRs one all coxy 9 oup.
preferably one or two koxy groups, defined above

met hoxyet hyl , 'Alkgaycarmnylamwemqw@r@wpne) S{SORIsged H@ﬁreREr@&ﬂqﬁe
l'ike. defined abﬂeké) tﬁ%\({z&fbﬁ%ylﬁéﬁﬁ rs, o?@-eﬁmx;%b&ﬂ&ﬂx&l@{ MBS BeR 1S
al koxyal kyl as de |ne above %

met hoxyet hy! oxy "Alkewyaikyls meang g linear monovalmt hrskcgp Rrynaélxg)af cmylfo si¥ @foeRs to
an -(al kyl epglsda bahdagd ﬁ&%al%h{r@@aﬁ@ﬁ raﬂ‘{eﬁ PthBe kS5 rtRhdbstithA WA S
defi ned above, e.g., 2-nethoxyethyl oxyneth

3- met hoxy pré st meélmwmulamfﬂsqbbf opg RféWO al}xwmww defippdphavese §-i2near

nmonoval ent Hyghx0g ﬁﬁtlorl fo@%ﬁabxﬁ?op?l“@etﬁ&y@ﬂx% &aflRafe. 15 atonms or a
br anched nonoval ent lgﬁrocar bon radi cal of three to six carbons

substituted wit hAkevrikgery” sis togrORsrdml ‘Vhf‘é?%lsc#k‘)ﬁwﬂ asdpfeed ot e R
i's hydrogeng %éﬁﬂxyrnaﬁym%&hwm}@oxwmmanﬁé kyl, and R is hydrogen
or alkyl as defl ned above, e, th | am noet hyl

G ot hyl am noet Mo EaoHEHY et § 3 AR P Gl B Khhe } ram
li ke e.g., -a1 pospdsidemmel abovglelyy barahoRtyfoRtidthyl, 3-methoxypropyloxyethyl, and

di et hyl ar%n@(sul fonyl, and the |ike. 20"Am nosul fonyl" refers to a
--S2R radit@®nwhere Ris -NRR where Ris hydr ogen, al kyl, or -0011,
where R' is al Mahmoak}d lﬂanfi 5]1dagtdﬁomgﬂmnﬂfydﬂ)bkbdn radicatl efoneedixabdue,
e.g., a no?o%sfo(rjg %{{a&ch ovﬁ rfb8 Ellbai of tﬁ%&%ﬂ? cmr ﬂé%\/ﬁ@eﬁl\!ﬂt&ang

the Iike. fEre
an all cyl gatbeqbomprd%fablmede lartmsxeNR% where listhidrbgn) aﬂkyhyvt COR‘whereR is

ethyl sul fonyly ax?r{'lg' fmﬁ% a}(l&fas%g%eiiag oft, %]gkasf‘xf?xo oth Rttty er e

R is hydrogen, eteroary

het er oar al I@}‘-‘F‘eth%?mlm?ﬂéﬂf b3 WPWYH@PWH@@OP@Fﬁ ad the lige ¢.g. a‘W‘Flfmﬂ
acetyl, tr 'rﬁéﬂ%@a&z@&ﬁﬁ?&i&l; dﬁ@tﬂ}l%osuﬁbx@%@d%@hl@e yI car bO”Y' and t he

i ke. i ncl udes humans, non-h dogs,

cats, rdbbits, crpemlfonyhrefesto %ﬁ&e%mdljﬂa’fhgre RSW%R "H@@rR is amogme
i ]Ic<e) a{ld NORt, BRIDTR Shdr&RYis :uﬁizu d R ;sd;?&oﬁe?%r stk ey deﬂ%&i aDoenagj c"
refers to a noi n stituen 0 up an
Lsat ur ot cdei ek el b dorhe B 02
hybr: di ze]g and tAleylfubfbal" safsxhes —sﬁszsdzcalb\el&ter]mnsn klkylefnug las clr:gfls&ra’a&e,
Ar refers t icyclic ring asse

y nl onﬁp etﬁéls;%f%w? lr'lg}s ?gﬁn y g9 ; y

cont ai ni ng &Y erein each ring i s aromatic,
e.g., pienyl, n'adprlyt"lngfbrs toardC QiRvadital wbere K is hydrogen, alkyl, haloalkyl, aryl, aralkyl,

heteroaryl, heteroaralkyl, or heterocyclyl as defined herein, e.g., formyl, acetyl,

trifluoroacetyl, benzoyl, piperazin-1-ylearbonyl, and the like.
"Animal" includes humans, non-human mammals (e.g., dogs, cats, rabbits, cattle,
horses, sheep, goats, swine, deer, and the like) and non-mammals (e.g., birds, and the like).
30 "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
electrons is equal to 4n+2,
"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, naphthyl, and the like,
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"Aral kyl" refers to an -(al kylene)-R radical where Ris aryl as
defined above, e.g., benzyl, phenethyl, and the |iKke. "Aryl oxy"
refers to a -OR radical where Ris aryl as defined above, e.g.,
phenoxy and the |ike. 5"Aral kyl oxy" refers to a -OR radi cal where R
is arallcyl as defined above, e.g., benzyloxy and the |ike.

"Aryl oxyal kyl" refers to an -(al kyl ene)-OR radical where Ris aryl as

defined above, ¢"Agalky "bfens txape(tliyibne)-R-radim! vhep Feiaany isfefided abciBd o, he

i ke |" refers to a -C(0)OR radi cal where R
is aryl as grﬂdh 3&%)‘{&%‘?&@/ 10 phenyl oxycarbonyl and the |ike.

"Aryl sul fonyl " r'éfdexs" E&rﬂoaSORIﬁdﬂmﬂxm{e&lR ot & dHire aBe, 31y bh@bHUBd as
defined abowgp.g- 9., phenylsulfonyl and the Iike. " Bi ol ogi ¢’
nmeans a therapeutl c agent originally derived fromliving organi sms
for the freat n‘eﬁ%r@wlmﬁnaﬁgmrtemORJfadmaldvhszeasEaralEﬁamHﬁ@&l dbbed sigle, but
are not i n]) g% ,{ﬁn £ins 15 (reconbi nant and pl asma der i ved),
nonocl onal ﬁlona ant i bodi es, humani zed or nurine anti bodies,
t oxi ns, hor mneémmmwiéeiefskean —Bﬁlbﬁmgj-@% reifce] vihaferReld bdyYasaviich athg f or

the treatne i.sea as cancer, rheumat oi d
arthritis, Q%d&ﬁn&ﬁﬁé%l’%t é’é)ﬁ[@g‘?’ﬁ"&%@gf%"éﬁé?‘g to the - C(0)OH radical .
" Car boxyal kyl " "éfYéngcatbonjé‘hrefe(sab K HCEQOR-r&li Q) @hdre Ricki 2y bs defingl.above, e.g.,

car boxyngt h enyl?n@c P%gﬁgﬂ& and the liKke. "Cycl oal kyI "
refers to a m)nova saturated or partially unsaturated, nonocyclic

ring cont aini ng M&Sé’@nufloreé‘rrgma -SPeRyradimal vibere Rtivasyryl grogp as dBﬂﬁ:dd@ﬁd’v@,pyl
cycl obutyl ,egﬁb%mzxim%%?hexyl cycl ohexenyl ,

2, 5-cycl ohexadi gny!| i ke. " cIoaIkyIaIkyI refers to an
(aI kyl ene)-R r SBilEE” ppras %th?aP%lﬁ?:gﬁ*}m@aBIR%)lydalsvedlé‘bmriledigz&atbmsefprtba g..,

cycl opr opyl rfatnhsbﬁ or niaiEbRd b Bdchd! Bxdytes Ml biratnu! hm@e’aﬁéﬁ %ﬁ%m's' ke
Cycl oaL{yl refers to di val ent. saturated or
unsat ur o(e FORY R0 plasmadprivedmanasions! ‘tffﬂ?'é“éo%abm’ép‘yifﬂs Iomenjzedar oovipe

atons. For aaxbmijes,eoxidst@rmhdes, ammeuﬁkewwbcs%eca&qu%ahmhﬁé troMiniels t he
carbon atom; %Q, bot h ached form cycl oal kyl ene"

ar
i ncl udes, im\é\lhwnooiJl SRR PR fa(‘}cer’t %’mfafﬁ’ﬂa"&&)ﬁ‘tff and jaemophili
"1- Al kyl cycl opetEaponytrifinls tathe EOFOH ragiogd. 1- Al kyI cycl ohexyl met hyl or

-ethyl "means a"daﬁa@kf&%l"h@fé’m cgant—?ﬁ(yflene)r@(b?oli %ldfé | al kr.yarboxymethyl

20 carboxyethyl, and the like.

"Cycloalkyl" refers to a monovalent saturated or partially unsaturated, monocyclic ring
containing three fo eight ring carbon atoms, e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclohexenyl, 2,5-cyclohexadienyl, and the like,

"Cycloalkylalkyl" refers to an —(alkylene)-R radical where R is cycloalkyl as defined

25  above, e.g., cyclopropylmethyl, cyelobutylethyl, cyclobutylmethyl, and the kke

"Cycloalkylene" refers to a divalent saturated or partially unsaturated monocyclic ring
containing three to eight ring carbon atoms. For example, the insta.r.lce wherein "R! and R?
together with the carbon atom to which both R! and R? are attached form cycloalkylene"
includes, but is not limited to, the following:

.N‘)“'\ ’ N " , N -
. ' , . , and the like,
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or 2 respectively; e.g., 1l-nethylcyclopentyl nethyl,

1- net hyl cycl ohexyl methyl, and the |ike 5"Di substituted am no" refers

to a -NRR radical where Ris alkyl, aryl, aral kyl, heteroaryl,

het er oaral kyl, or heterocyclyl and R is alkyl, aryl, aralkyl,

het eroaryl, heteroaral kyl, cycloal kyl, heterocyclyl, cycloal kyl al kyl,
hydr oxyal kyl , al koxyal kyl, or acyl as defined herein. Representative

exanpl es i fithAtleycldpantylawthylmotethyl pid ledikyloyclaiexpbtdipil anvethpl " means a

met hyl phenyl a t hyl am no, acetyl net hyl am no, and the

i ke. 10" D%megleﬂh%ggg%¥ﬁgglly |ncludes any unheal thy condition of an

animal or part thereof and |ncI S gy Ithy condition that may
be caused by, or is incidenf®yf di r» veterinary therapy
appl ied to that animal, i.e ( A[Aqhe2 " Si dé!1efd ec tsgvaf such t herapy.

"Del eterious imune response “heans an i munePfEEpdnse t hat prevents
effective brgea-&mmcy@nfpeﬁtyinﬂﬂnyeMnethﬁflcmmhm@kndh)é,aad;‘fhe like a patient. As

Ther apy Jor as. alHtaBHBRErE st o SRRk VBB AR Betlhan”

ant i nouse aétbmhgdhet&oirbmyl qmmmclybmdlmﬁtsaﬂdybam wialkhl bayseduent

treatnents, The s o
nonocl onal g‘etgrgiﬁal@ ceed Hg’g'& eIefos%tgl ‘géz/azla Fa'iknPHcB %‘YX]E Oxﬁ’a%é'? O%E!f 4
| mmunot her deﬂng@lﬂle,relﬂ,?sepllﬂﬂnﬁ@viﬁ@mﬂhsInichﬂdn bR ardnot Biniteglto, dmﬂWM1@L at her .

1994, 9, p e 14, Pp

205- 208) . %‘&%‘P"t"%%l?ﬁl‘”l%mgxbaeg il s Wﬁiﬁ&b‘iﬂ AR, it PP

del et erfidous i nriDeass'bwprfisByinglpdes mmﬁhmﬁlh@l of e enipd opppEtihezpet

factor VI1| t r Vil
}é% s ngtﬁ%@a&l@ﬁo& o] Oggf&uéad%%r eqﬁcsd%m 15, mefiRAlP

restores the ! factor VIIl is a
hunman pr ot &gterinatytthesanylapplisd jochat gnigel, ieriisn @d?@@ﬁérﬁé‘l"i"ﬁeﬁéﬁophl liacs as

endogenous fact@yeilibls inSuftbsphiseSRGhs doNmbdafd ksp@ﬁs@ @t ﬁé\‘énﬁs B ivel
appears as a forelgn ant i gen to the i nmune s 8 nk(#ﬁgéo |nate

29- 33% of HEmHAPS BRI qapsef)%'ai?d%ap%lsmarﬂs 3 BTt ¥ &
neut r aljisze mufife :hhafd@lawt hscaahéra{)y&ﬂmal’ﬂha'ﬁﬁcﬁﬁ@ﬂkeﬁt&ﬁﬁs@d’thé{irbduct(c&&éhdmlﬁher

J. M Sem n Thronb 273-
neutral i zi AYRERES Q’BBIEﬁ &8 a’?@(ﬁ?fe?té’r Pf?&éféé’ﬁ%’ Eﬁ’ﬁq}%ﬁt fzr%a%%%nfs Ibtg? Iél%“rieng?r%fu nts
of factor Mitbbdy fﬁmmneheVerm@pwfanmmwmnnmmlcamdxo@d T¢h gtee KhegagiaMaBedter s;

t
(ee Br ot “E7diafPitusdusd, L5 Sb TR, Diilp W6 g'sf CYEP AR bl Eince
| Munogeni endSerg Ji @bﬁﬁa@be AR5 Habp WEOBr s Additaneleyrmpiés of keopaggonts
remai n%] e g}% o@rl e ol imrfund fe%}qoﬁs@garyﬁb&d _LidingMGork BRE A Fadt& bt

the ap a therapeutic virus generates an i nmune response

capabl e of “51&@ m1wgtemﬁfp @m@@eﬂﬁmﬁeﬁa ﬁqcm YT sptpighthe thility ef taghierdse

simlar vigys A(Iﬁl@l?gthaE’cb:r\gﬂl\@Qﬂm% pRtein, it Emu elftfts M ifa R QOYspork@BD, 69, pp
2004-2015). This ensures that retroviral therapies nust be based on

the transi bemopbiliprsas erdaprneys faptqs VA inpt Rssent Huthely ‘?l%‘tan‘i‘ ROt Pt 858n of

viral s equwaga dnAE& b B ihQtde sYRRO MRpprblith A6l 291359 SLakGRLARSHil gﬁﬂﬁcbf i ed
multiple vira

neutral i zjng plto es re zed by_hos ntlb
(See e iatieh §a Lag arAR-aFa s o Domeocaly Sioggierpbagor il (agsoae
2388- 2397) NpSHLBESHdMEdnbaL 20021 2313), @d?il?@?.t Tﬁﬁasné&trhlimlgaﬁulb&es require

ff t t th bst t,
ot ocess  whdie R RHGHBUEES TOOEhek gy VIR o PP L ?0’3#@5% ed

appl i C?t | OBarari&; Eﬁgxﬁx@rmb@naiof&&mmmmn@cmme totwetélce(lmcaﬂes
neutralizing antl odi e cosnetl c agent tox

Botul i n t o%ith? pf‘%‘f gf‘mﬂfef’sﬁfﬁpﬁ’ V\%’dp‘? %gog?#n AP PR CH TR

Cl ost risgi UuBaAGLM] JeBld RASoviralltheipa panins GxpRERaita! ahd is bﬁm!ﬂfbedtﬂitsarOﬂmscl e
di sorders such as 10ceryi calo&\é‘sﬁt oni,a .in addition to cosne

applicatio FEasoRds that ﬂfeéﬁglgflféqjl KepRuLc Bﬁ‘f geRgrates an immufle fesponse capable of

blocking any subsequent administration of the same or similar virus (see Yiping Yang ef al. J.

g



generate neutralizing antibodies to the toxin, which results in
reduced efficacy (see Birklein F. etal. Ann Neural. 2002, 52, pp
68-73 and Rollnik, J. D. et al. Neural. Gun. Neurophysiol. 2001,
2001(3), pp 2-4). A "deleterious immune response” al so enconpasses
di seases caused by therapeutic 15 agents. A specific exanple of this
is the i mune response to therapy wi th reconbi nant human

eryt hr opoi ef iirolédePops, 6Erpy&h@491m &). (Thia enssretthaidlettomira thiermloninast bhtmsagoowt h
or red cells and restor ed bl oo ell.cou [ ve
under gone é}ﬁé%stlwé?xggffm&of 8 ng?e%qr gl_e%}&eck e r?o%tleoll) 8&[#?1%&@?69 eﬁntx\’gbg g&?s
devel op antgkdvamdi Biredtdd réskitictng identifieénuidpit biyal aewahmmp@nsnemz&d bot h

t herapeutically. adm ni stered EPQ and t heir e n see
Casadeval | , 15 a‘}ltg’f"g%seﬁ anne Y%féﬁ ?tagj'éjf Vg’%ﬁ%@g% &Lﬁﬁgﬁéént ract
a di sor der sugedtiag ﬂl@ﬂ?l!l:ﬁl&hddlf&pﬂuﬂls wél} not e swifiiciett: to exdircoine thidk abethdle. ﬂhmduct i on
is severely dimni, 6, pp
1584- 1586) 2 % g gg‘t"?%%“’%? %Féﬁba%‘%%"e"%‘%lgﬁym}pgmu {E\Iﬁliz.’g P&“‘?{% erat’eéglt ed.
Anot her s paﬁpifcattbne)(ﬁdmlr manr@letdﬁ en mmmvgemaagentmdyhm&trél&mg aatlbodles 1
Orthocl one) \léeflrLgQ\%? 0318? 1c ﬁge ;PbOdyB hrn%%&n EIQVY?%&?'I &:9' I§ thg éﬂ?atxglfl

actlvated r|a ents a m ni st er ed
25 OKT3 pr (mﬂUmarzammlbbmliumAvethsmgeutmgemthens apy for Tived edisgmderssodiags,

beSI des OneUt ral I m ac?dﬂ%og%; &@%encaa 8at§)5' Kﬁérqu%até’d 559&%3.&9@'[ I mrune
reactio ﬁré ne reaction Is se enough ‘that patiéents with

high titer sgemfatmnmahmglEnhbmb@ssteﬁlammb‘ddﬂ‘etssuétﬁ B rsd;yef@. efficeqy) (feg Birklein F.
restricted el IO RSk o2 gé]w%:( ofihik NOB! £ BE NBRGKEGE Nl

Anot her exanple i's a erapeutlc Humra(r) is a
nmonocl onal 2&%2%@9 mﬂr“éct ed agai nst TNF and is used to treat 30

rheunmat oi d art hg ifdigerd @ ik@ithSrespARE N all Al 8Bl s N Bseast2Yuall bﬁﬂx&ﬂa@ﬁﬁé
devel op neutralizing antibodies., In addition, a snall perc gge of

pati ent¥ giegwi Areecficrgermrls ef this Fftﬂf‘ed@c’““%? Tespayse i therpry st recom ina
ert hemat oS Ygmhd éfﬁhﬁ@d?éiint(lmﬁy teRAbropositia B uk@Go sRglilas @ glomnoned cedis pahse

exanpl e of e BPROTL PHAInE F L BT T B RS FEREE: S b Aormml |
nmol ecul e drsk@bpdréeniage d€patients H(’)!etob astbodibsith BB aidsubdagueptityt ard @irespdusive to
ol e bR P B oS s 8hnn, 0,
Met abol 20s maB, NEYL. 3802; BB foredt8-4R3)nifkey chniragita digorder @@Qredv@kap@%a@wéwh

Pat hol ogy 30d ‘11"0"3 ) rgcﬁrc%orﬁs Y ?lgﬁﬂﬁlﬁl?ded %) &drdn 8k LehinB NE’W taoti£aged i ons

are 1gG med terious | nmune responses” that_ are
| gG nedi at @g 15%4€1586e This cmhc@tme ofBRO therptislethelgl untestp. yAmotersheHica,
St even- Joh %?Qx?bles qume &%G'ocf}rd%gm' (RELCEEhokidRY) S 1 monoclonal anﬁ@&ﬂ&r'dﬂécw

het er ocycl yl al'’kyl ene” refers’to a saturated di val ent _nono

radi cal ~ of tewads Bk demaiofacisied MHele 1A cyne! el £hdl% Pﬁ@“&‘ﬁsr%ﬁ'ﬁ“séef%

i's replacepd ;ﬁodﬂé‘éﬁﬁ&ﬁie@%&ﬁk&&ﬁe@iﬂ fyicls mmrdl oifvedis Remmmgdueogen
al kyl, acyl, allcylsulfonyl, am nosuf{fon dr ox

o) Koxyal | oyherizyoies s & Gesne Bk e othon -0 UM RV EY R GTOUE:
i ncl ude, Dbugg ﬁefti%ntﬁmth higiiteRdf BHa antl- OGS arfiib6dlesas spec;ﬁcéﬂbdeitﬂ‘il:@edlfmk'e

al Kyl as derangdte ot SppIsatse ByDoAeots aels * phgrariBefone
therapeutw. Humira® is a monoclonal antibody directed against TNF and is used to treat
30  rheumafoid arthritis patients, When taken alone ~12% of patients develop neutralizing

antibodies. In addition, a small percentage of patients given the drug also confract & systemic

lupus erthematosus-like condition that is an IgG-mediated immune response induced by the
therapeutic agent (see Humira package Iabei). Another example of “deleterious immune

response” is a host reaction to small molecule drugs. It is known to those skilled in the art
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15to five, "halo" atons, as such terns are defined in this
Application. Hal oal kyl includes nonohal oal kyl, di hal oal kyl,
tri hal oal kyl, perhaloallcyl and the |ike, e.g. chloronethyl,
di chl oronet hyl, difluoromethyl, trifiuoronethyl,
2,2, 2- trifluoroethyl perfluoroethyl
2 2, 2- tr|fluoro 1, 1-di chl or oet h and the Iike.
"Hal oal koxy™ fegpia chenios] giructeyes Wé%v@@agatw@rh@stmrqf@nsﬁmwmmgn@up as
defi ned ab@eeemt?o%egyu ct é:laf Emr%h%ﬁ{e%b&w% 3 bd 367495 ARENRKY 1. o

di f | uor onet hox as a group or part

,an i
of a group “Héﬁﬁt E%walﬁgtaf’ #helesSOnprid S | Af*éubétﬂﬂtwﬁmrﬁm;né thischoshotaetiops of 5
to 10 ring a@tlémrﬁle&lﬁ’ted’mslﬁz@iﬁﬁ) %le%oﬁmﬁlﬁune%sﬁgr%&amai’arg fk%’ méd%?ed n%f gk hr ee’

of therln atonE| i s(are) selected fromnitrogen, “SUl £ u ,
the remdi nPHGEIoRlmiRd shriemdytisgnenin. Sien-Rbpspe sadome mvieirmmémghlmgphs
rings include, mur.ame&%m(lmsﬂ" fefrs tmamétyd dwaﬁsﬁf[ﬂ@%k chzﬁahml%ﬁ y
oxazolyl, i soxazole/ hi azo , Imdazolyl, triazo ¥e trazol
pyri di nyl , CBYA%THE glomy herpip P@qufﬁv@lﬂng W‘Pqﬁd@ﬂs WPPI&qeﬁbﬁoa Ketteroatom selected
benzof ur anYIJOm -RRNGRLR @Wtﬁrogeﬁ% %ﬂ%ﬂ@fsMkonquthﬂ&m (fﬂ'i hydrox Ikyl
| soqui nol i [% C]UI nazal |$¢/ CPJI noxal i n pyrazoly ty%

" Het er oar aPRSAYlKYlefer-§- 139-efi -SSPt Reprean lY@x%ﬂPSGaqith %’e @tlhsufed

het er oany| tafn@eicnred above, e.g., pyridinyhnethyl, 1- or
2-furanyl ethyl, imdazolyl rret\hyl, anq the |ike.

-,
e

30" Het er oar yl oxyal kyl" refers ¢ kyl ene)-OR radical where Ris
het eroaryl as defined above, thyI 2- or
3-indol yl oxyethyl, and the I| Hete oar refers to a -OR

radi cal where R is heteroaryl as defined above. "Heteroaral kyl oxy"

ref ers to a R is het.eroaral kyl as defined above.
"Het er oaryl suﬂ%glr%@ldw%mt uoro’tcglom bf%é?i ({dl cal where Ris an

het er oar yl gr oUHalaglkyilekfersgaallay) evdefingl above sybptituthi hybm:u:k ﬁlony;lre;fe:aml ofiehe

l'i ke 15 to ﬁ'd@t"ﬁit@(;ay syajs su érﬁ'éﬁr %ﬁn?dﬁ%& gﬁ@:&h@% CaIr{ 9:{11%!1 ﬁlc uX

unsat urated, nono or |c F ad onr I'ng &t ons
wher ei n on@orhalagion dl}}ﬂ}O Elr @b*lgaﬂﬁfh@ﬂhﬂw@(ﬂ ol theHikee. gathlc!rheeth)ll,ng

5car bon at msfﬁor&ﬁahﬁ%ﬁ@%%ﬂ@y trﬁlu&%h%ﬁaé Qﬂhﬁﬁhﬁ%ﬁdpeiffugf@eﬂly: g at oITE

-0-, -S& wherei n one ‘or two

are opti on%l??Ff#“@ﬁr]aké‘agjﬁfﬁe‘@“i@é?@eélkm) group. The heterocyclyl ring
is optionally fugegidkg eielieaLEY tadical ke Rlis RESBHPSH as HiEd ?o%véjef' ned

h t at | but t | t ,
T dadbl | TR SR A PR, B G pOL | o~ 1
-1 8XI de, ht hi Oerr'Hdnﬁb&rﬂOas]a, growghi 0@ parche a gfﬁeﬁ ﬂealh%ﬂamﬂﬁaﬁwlbnocychc or
tetra 0x0-t et rahydr ot hi opyr a
1, 1-di oxztl{é@r ar %D%m%?ét%/ °]1°Pﬁ%|8‘P‘i“?1‘§)| 8 E’}%{yﬁ@?’ iRy pr three,
pyrr ol i di moflthe rpg rtomls) is(drs) sejeskad o nitrTglfh,,oxﬁBﬁi oﬁh dubfu ihk&malmng ring atomf
"Het er n et radj cal as
€ OCyC’tJ }qu%&%%{-le r%ge?i aa eb%tef% ial(ll? n¥ uge E\% 8 F ]ﬂfc\ég‘%é éﬁdf ,uiaﬂ;irl,t ed

defi ned her sen |ve 2]
to, i niijaszllemdlwadolyy |1atm¢zhlyl Ihlamib’bhmﬁazmi}ﬂ, tyrhzmﬂhgﬁazolyl pyridinyl, pyrimidinyl,

t hi h d
 ndol i nyl agFapy” HaftEilt indohoBERERN debiofisk Bido i or
e';_&ﬂ pyrlrcmllllilfiimfy bwinazhlidyl, Gmn@tahlwl Pyrawdtd,tahéthb ihke N

erocyc a I’ I v 0
defi ned Ker gl n Ijﬁé.r%ﬁkyl hnge:r:é g @aﬁﬁ%l%e@ealﬁ%h v&%}e‘i{l ﬁ%a %&)1 agflﬁ%ﬁgd Wi t h
the. car borfbeeohs (i ot for RifuramyibthiRR insidezolytmetinh et el _
het er ogycl yl al kyk&0edo) Rkl v ides, toggfalléyl%né?%rla&ggl file R % he eroaryfl Q) | ow ng:

defined above, e.g., furanyloxymethyl, 2- or 3-indolyloxyethyl, and the like.

"Heteroaryloxy" refers to a ~OR radical where R is heteroaryl as defined above.

"Heteroaralkyloxy" refers to a —OR radical where R is heteroaralky! as defined above.
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>r<sr;rl" htc. 20 in which Ris a substituent of a heterocyclyl
group as di scl osed herein. "Hydroxy" neans the -OH radical.

Unl ess indicated ot herw se, the conpounds of the invention containing
hydroxy radicals include protected derivatives thereof. Suitable
protecting groups for hydroxy noieties include benzyl and the |ike.
25" Hydroxyal kyl " means a |inear nonoval ent hydrocarbon radical of one
to six carbon at'&trosryisalitny mitied santhibR: zdsaltwhese is emhdiouryl gobugal  of
three to SiXe%Rlihevs or two hydroxy groups,

provi ded t hat |fl?£?woe gyﬁfgiﬂyﬁ%l?og &‘nﬁg} gﬁlgr esent they are not both on
t he same carbon ﬁfﬁﬁwy %ﬁ@%%&tﬂrw oe paatigbly @ssaturatddy ideno obh:bycacadmﬂt
limted to, pr.

3 hydr oxymr ggﬁ/iﬂ*ﬁcb?%(ﬁﬁﬁx?&oms%ﬁ%gﬁ0)9%(%1%%%5%%%9%% gw%/,,lor 20Xl the ring

2- hydr oxybu€sjpon amwrrm&@@ WA heterpatopchelostsdotomyN=, N-3-0di-&y ehOspoy BHORY | ,

L e e B W RO Mo corpm o
2- hydr o xyet gq hetepocgely] mﬁggpgwgﬁ)d‘ps}pﬂ to caeldalkyl, aryl or heteroaryl ting as defined
1 (hydroxy ”Eéré]h’ | ﬂep?esé?ﬁﬁ@@é%{al@%dudg but t pre Wxﬂ'ﬁ@é@é %zogft%x%l glﬁgycrlmal

“hydroxyal koxy" refers to a -
defi ned abo$&moghglinyl, Hyemapipheshewide, mmmxlyetlhbdaymeamamepyrme

o'l sonens’ RARGEMBMAMS-Ab-shboklay DAY hllage:)tétgﬁlﬂ%tg&%h HRbgA al

f ormul ae but dlfferlnglnt e ndature Or sequenc ‘their
atoms or i nPPRFNF PRAFherToldinyE patolindtairaclidny puidke hklesorrers t hat

dl ffer in the aF'H&El@@HI?mkypfreﬁrQ@)'ah—é[k?ﬁﬁe)lh&ex%%ﬁﬁraéfcﬁ ab @Jﬁﬂ&%erem
"stereoi so St er eoi soner s hat are not mrror I mages of one

anot her ar gﬁ?Pé??FEB&Wa ‘Ei‘la’éfglf%’r“@lﬁq?e‘?‘g are gofdimitediocigtidagelidinsl-ylmgthylamerpholin-
nonsuper i npbglaisthgl, tmioﬁﬂoq:hommaglﬁﬁth@r fichRfpiBih- iﬂme&?ﬁﬂ&ﬁ;%ﬁ&my}%ﬂ

moni dent! e PeTBRPIHEREL EotishRietoLor Shht Pl eee of Aot ows Bl

with one chiral "H@mcefclyh&slemaﬂmfenaratdml&mmbteroﬁmytgroﬂﬁ aOPFasd HeRin, e g,
chirality ige ﬁﬁﬁlﬂ?g’h&m" g Cagg},{ﬂ ogéﬂ%(egr Ethe car 0(1:'191 Oun iﬁ%}/ﬂgtﬁxghﬁusd] a{eh e

than one chiral cente enant | OFST &
number of cHrehad foge hetespeyclylainonriintbides bih ismor Iemteldam ttmrﬁﬂlo@zhngr al center

may exi st as either an |h{;,d vi dual 15Jg1,Lahtereorrer r,.as a mxture of

di astereoners, terned a stereoner xture" n one chiral
center is present, a stereoijsoner be|characteriz by the
absol ute configuration o at chiral ter. Abs e configuration

refers to the arrangenent 1 n space of Rhe substitaef@ites attached to
the chijgpal center. Enantioners are characterized by the absolute

Conf i gurat iu?ﬂhl@lf‘ Rtlsrh%'fuﬁs&a&:gﬁt ?L he(%qucgzagd gr(% gs &llgc? ose }%(rae(?n by the R and

sequenC|ng ru
"Hydroxy" means the ~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.

25 "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
on the same carbon atom. Representative examples include, but are not limited to,
hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-(hydroxymethyl)-2-

30 methylpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxypropyl,
1-(hydroxymethyl)-2-hydroxyethyl, 2,3-dihydroxybutyl, 3,4-dihydroxybutyl and
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20 I ngold and Prel og. Conventions for stereochem cal nonencl ature,

met hods for the determ nation of stereochemistry and the separation
of stereoisoners are well known in the art (e.g., see "Advanced
Organic Chem stry", 4th edition, March, Jerry, John Wley & Sons, New
York, 1992). It is understood that the nanes and illustration used in
this Application to describe conpounds of Formula (1) are nmeant to be
enconpasse@-@ydoxywediihB dydoaprooiigurfenlgy 2- zﬂrm@tbyl, b¥-dihpdrotyprwpdedt he

(=0) radicglgyg iV tuted am no" refers to a -NKR radi cal
where Ris a ¥<r?xyme Q}IF@@’%% gh , heteroaryl, heteroaralkyl,

cycl oal kyl , cyc'ffb'étobtwltyédxwdr "h)hisﬂdvaﬂwyﬁhb@ﬁltoaal’lkuﬂiydhﬂxydelli@r acyl as
defi ned her t limted
to, nethyl a&&r@xg aﬁglh %g%%ﬁgélggéwgﬁ%%%@%g% og{% ﬁ%fe@%ﬁ%am no,
acet yl atsni no, 'Phomeubmgmmmytbupdmfﬂonﬂm (I) inkodng i@@itidgl tnot;ebularétamlat e

- NC2r adi Cal feg% 'tl%rlﬁ e 3 e u%é éf%gl?dul of th%irr atoHl?Xr iH Ghe alla ttgﬂfxent he

subsequent |y evern may ofr occur,
and t hat th@nuesmqepﬁaomnrs ﬂntdtiﬁ@estm msnmetsaquiea@ms h?esp@@emtermﬁd

ci rcunst anGg. G Her. aﬁ&eéx&%ﬁ@&?&e hdt rﬁ'ﬁ?&r’iﬂaﬁeg ofl%ﬁg ﬁ'loﬁlg} are {: Pﬁ ed®X anpl e,

the phrase "wnerein e aromatic rin S optio
subst i t ut eddigtar¢pmsrst ansrsterantsomerb b atmmuaenmosabh@emmmw Ialytemtdect ed

from al llf]yl "eﬂmmr Blagomgtff}ﬁes% 1%tisjoﬁ?r§" Ox%a%ﬁ afdin H3Rded %ugﬁ?ldmﬁcal

substituted wth al kyl in or I n the scope o
i nvention. sqwﬁ@uwseg@ﬁ@eduaﬁ'v}éﬁt jepfar af sempoyed wilkeane qhignt penéer Bty at | ves of

a CO”DOUHd eﬁ’inh«ﬁ@é’rﬁ%rﬂw bf dpposite ch;ral\l?%érﬁx%d Q@rﬁde)ﬁ%rhﬁ(%ré’feﬁ%ﬁ SeapauRd of
Forrmula (1) which a nitrogen atomis in an 5oxidi zed }tjate (i.e.,

N-40), e.g rr;Ofeptp%q AP H@ral\ﬁeaseﬂ&éz" SPAUORTERiFo W hEs: @éh%*}@h%fé%?h“éh

phar mac Ol Ogbad. @mtpbiidh With mbBatike beO¥iral@éntéd niitv SARIE citBPAIndiA@ial

essent i ature, causes and eveI 0 menwﬁ “‘%he di sease as gﬁlg
the str ct PASIPreQth oF ’i‘fﬁd‘ﬂl?‘%ﬁe‘i’F BERGES HPTEROM R diteRas
processes. chiffhesntenis @tet;enc; alsiegeom Pl dhirasrerizadhyt thaibsyibie ednfigRativhet u I

0 P e BT TR LS8R RSkl SRASERL L o
i ncl udes t Iata:tsummtxﬂlﬁaqhsd mchr@ptrabfbne‘:r f Emntwmteesrairchtﬁrszed bisthev@isélutas human
phar maceut | Sﬂ?ﬁ rut?cﬁl of their chiral centers and described by the R- and S-sequencing rules of Cahn,
20 Ingold 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 edition, March, Jerry, John Wiley & Sons, New
York, 1992). It is understood that the names and illustration used in this Application to
describe compounds of Formula (1) are meant to be encompassed all possible sterecisomers.
25 "Keto"” or "oxo" means the (=0) radical.

"Monosubstituted amino" refers to a ~NHR radical where R is alkyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, cycloalkyl, cycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, or acyl as
defined herein. Representative examples include, but are not limited to, methylamino,
phenylamino, benzylamino, cycloalkylmethylamino, acetylamino, trifluoroacetyl, and the like.

30 "Nifro" means the -NO; radical.

"Optional” or "opfionally" or “may be” means that the subsequently described event or

circumstance may or may not occur, 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
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"Pharmaceutically acceptable salts"” neans salts of conpounds of
Formul a (I)which are pharmaceutically acceptable, as defined above,
and whi ch possess the desired 15pharnmacol ogi cal activity. Such salts
include acid addition salts fornmed with inorganic acids such as
hydrochl oric aci d, hydrobrom' c acid, sulfuric acid, nitric acid,
phosphoric a tIhe Like: or with organi ¢ aci ds such as acetic
aci d, propi d’f‘d Benﬁ Hse ek Spmiatylh geans thathe spmstis riag mdy or may not be

cycl opent aneistfted Witk aiRfliiflord @t/ BPlinan AS kpe Mé{}{\'reﬁtugac' d, lactic acid,
mal oni ¢ acid, succinic acid, nalic acid, | el ¢ acl fumaric aci d,

tartaric aci d ttelpfeéené@lvwnozbngréﬁh@esd{—p@de degjvatives of a compound of Formula 1.
o- (4- hydr Oxy‘medkid%ﬁ@i\ﬂﬂ@h{éar?&doﬂl oufill B Qa Qﬁh%aﬁ%ﬂﬁ% %]ccgf
anedrsul fonic aC|d

met hyl sul foni ¢ aci d, ethanesulfonlc aci d,

2-hydr oxy- ettkidiedsats & N2 o Phidinedhexdds) fud wihish godseses the desired

p-chl or oben[zf,g@ﬁ&{ﬂofg@ﬂla@h@tgl d, 2-naphthal enesul fonic acid,
p-tol uenesul fonic acid canphorsulfonlc aci d,

4- et hyl bi cycl o[ Patboloeyt et a discass aneans gheretsontial iabire ciudes agl drvdbephbofite
acid, 4,4 - qrédyienghi $¢ SroBel Qﬁhn@ﬁoﬁﬁ%ﬁ&g&%ﬁ %M @xﬁ dlg%)aSet py?cesse

253- phenyl propignic acid, trimethylacetic  acl ary
aci d, lauryl sul Phampecenficply ﬂc@Pt&%ﬁF@ﬂ%ﬁbﬁwmcgF&m@fulnnprewmaa

hydroxynapth@h&e@ﬁmmﬁ@lubﬁm1§geﬁ€rh1ﬁnsa§tn%ﬁ'idx& A8 kL4 hexfﬂxkﬁ ngég y &gl d and
the |ike. armaceutlcaly acceta’besatsa50| ude’ base

addi tion saPPERRFsIHRY apbineledehbe is agespiable fos veieptinaty yse esoestites ar e
capabl e of hematphagasuiidaiisgor gani ¢ or organi ¢ bases. 30 Acceptable
i norgani ¢ bases ,,h%ﬁ?ude di um drOXI de, sodi um car bonat e, é[gv(()t assi um

hydr oxi de, al uni ??y‘ﬂ’ic 130ePY S%ﬁf‘&aﬁrﬁﬁlﬁfé?m%@h ohEqrwpie fhhich are
organi ¢ basplmnnamedtml& ae:tzbtalﬂalaamﬁa@l ab@l.le,e&lhazlﬂgh BoMRs tht hsgthanol am ne,

tronet hg ne an sent invention
al so inc udgh éﬁgélg%g‘%o 4 ﬁ'ﬂite(??‘d ‘WBP%“?‘F?” With inoygsnicpcidy
means a conp!dmsdlyﬁlhdﬁoncsmdmydnebm:tntolaad|smlﬁxtic\acid bx}dnﬂﬁﬁcﬁbﬁﬂsplﬁmﬂ’&ﬁmsm(e g.

by hydr ol yspgi &»@h%?%%ﬁgss%ha':%egy&c éggmf%d "ﬁﬁ%g” asLer of

e
a conpound of "Fo Ful talnin roup
conver ti bl e2cilycysipgengingpspmioniqacid; glyrotioacidnpyrwag asivt laptix agidthaonic acid,

Al ternati Veduh’cnﬁ@aﬁis t@hic Rfd, Aaeie %?(P 'ﬁfﬁ%@ficnlf irt?yés &1(1( !:12{10%99 tb%bz%&cnagld

carboxya%rou be convertib s In Vviv
parent #bl e& lléfdmsme%%lplén@sqaé&dscwm@@wa@c@wd Fenthylsuldorfa apid,

cont ai ni ng sthahRasaIraxYacll Dmemmﬁa;aﬂfoﬂs 2K 2IRD:ExRGEhah BShic Lid ' at es,

| act at es, tart ratli mgn%r]g | ates, saljcylates, pfopionates,
succi nat es, PP{IHEPLPEacd g ﬁ?@gzen f‘ﬁ&ﬂa@ﬁe" wpabilensylferiz 99 pht hoat es,
gent i sat es p-ioheiduilbaia ks, cattphopmlEaicson)] ALaé&lﬂ@iE@m[z ﬂ@}‘o&&ﬂ-&zwl Q&@&%&@S

et hanesul pho at.es enzene ona uenesul phonat es

cycl ohexyl SUPPRKTRFEDICESS ﬁ%FﬁE‘f’lé%e IS@L}WE‘QB’T’ roRfsk %"lﬂ%"xb‘fc aighpounds of
For mul a2 | )3-;dmmlanplmuingacai mfetnmageugﬁom; mﬁan&utﬂﬁce@@aﬂnbﬁynsbm acid,

e e, Wb Gl o BN e B v i
cont ai ni ng aad fydkoxy group may be formed fromacid noieties selected
LEom Lhose Seschidieho R NRBRRL b thaye Tun s Radogls 2 ™
exanpl e, diferiied vhen anidicrpeditdms hnbmizanactaa@la af reatting lwith Reorgaio ofibriatlic téepUPS
. be 4o |°'y°’§u LB SRk BALL BEigAﬁ% HPdtroxbde, S oy st O g by an
at om nor e hedprads, albmymmrhmdmnﬂq and n@mhg{ hydoeide0 Ate@siable oiganiGbasalinclude

o MORP"0y CAAPELG pBENA0A bt&a%“ﬁy (4 ALl GyLRLBer3g . Loy Ooepgoat es.

derivati vegke.means derivatives of corrpounds of Formula (1) in which a

reactive site %he%ke%&?m%nﬁopél tdes prod?‘ugo z;ceo(r:r;[plmrl]r% o?f«‘gnlilz%lsa (D.Pr otected
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The expression "...wherein the aromatic or alicyclic ring in R2, R4,
or R6 is optionally substituted with one to three le, Rd, or Re,
respectively..." refers to all the groups attached to R2, R4, or R6
that contain an aromatic or alicyclic ring being optionally
substituted with one to three BY, R9, or BY respectively. The
aromatic or alicycllc ring rratﬁ/ be directly attached to R2, 30 R4, or
R6 or be paftodye” meays penspopskihyt is conveitible frvive by metpbelictpamde. 2Ry, or R6.

" Ther apeut iigablyisah & @&ﬁﬂoﬂtﬁl AL @) "BR @émg»ﬁkasn éﬁpﬁﬂtcoﬂ‘lﬂﬁﬁd oG Rula
adm ni stered to an ani nal for treatln I Sease, is sufficient to
effect suc KD comaiting miydrosy gropRmey @@a@emble by hydrolysisia vine tetthe payent

"treating" KBRS, ﬁﬁ%nﬁﬂéﬂzﬁﬂé%ef &al B fbd @ff% Qw&m%l %Q@arpé SRR

i nvention and includes: (1) prevent| ng t d| sease from oCcurrting
in an am nﬁ‘llﬂ}’\hﬁP@Wefﬁhlybb@’dﬁ}lﬁtﬂ|"S‘ﬂ’(‘§’§@ﬁlﬂP@eqtmlmlgeﬁﬁ@lbmmd@es not yet
experi ence gy %&%@Mﬁﬁ%;%&hﬂh@%&&{ grmgﬁamatese MWacBhied Bifah, S€aSE,

(2) |nh|b|t| g di sease in an ani na i's experiencrng of

di spl ayi ng RS SpEeEL Pelgyetesroxsyien saliedtten ?fg@iowesstsﬁ@ﬂ@ie%@ﬁ@éﬂes(l
arresting fn‘}lﬂéaﬁ@ heﬂﬁ'léﬁé BQ%%roxg&l&p@lm@at&a%eﬂﬁga R YseMRALEY, di-p- totuoyltartrates
synpt omat o g anelioratin di sease in an aninal that
is experie ulahonaﬁeg %EVF%O‘%BFF@’ hﬁ%ﬁé‘lﬂb@ya‘%ﬁs p-iajyrptsplitBanaitbgy of t he

di seaserh ( |cy@ehex§lﬁ1%51§étéb&n& H\ﬂnaﬁb@-t S Q¥stedd WHoOhpohdATRE PERLRANG 80k aining
10" Treatrrent or "treating"” with respect to conbination thera
foOBRd of

(i.e., usedFPHIYBBPSIHY Eésmwa?fg d%ﬁ@ﬂ&éﬁ#ﬁ%‘%ﬁ# drueeigh- &6

]E he presentssjpayeswi Qﬁe@ﬁdal]yﬂ@éﬁﬂdﬁé‘s ofésl%ﬁf%yﬁﬁﬂu_ hth)de(Sj}ﬁltular({)'UdSt@alﬁlﬁgsé)onse
rom occurri in an ani c | be pre osed to_ the inmune

response b&?’é}g’%@“}%’?ay ?3“899\3%"? Wg‘}/?ﬂﬁsﬁ? géﬁ}‘gﬁ%ﬁ sl gy or

synpt onat olBagdgaat eztdae,f W@ml’ €380 03758y 25050 Y7 b iirlulie Agstivhiel | mune

response in_an a iS.expe n

bathor gy SRt IReplofBl o Srs RO A ASp Ry B e H P Efmoation,

further de\geiummﬁemnedttmthpamﬁm intgryupéed &Y am omnmt@mmhylamgg@opalky_r _

(3) amme) | Of Slkiiheh REoLATIUACk S5 BNSE |iBo3f B Bk kR BoBHARE! 20O N0

or d| spl ayi n%ﬁ syrnpto ne response

(i.e., reduet @b@@a%ﬁég$-@é4tﬁfﬂor3@hé¢m&tt@¥1) b@nzoetmernft or duration, the
overt mani {£akabihaRs. P—Ed)geﬂfba{emrtae of £ Rhrirl EYRESoss, t he

pat hol g Zgy and/‘or synpt or nat ol og e. rreduced bi nding and

present&t i on of P&’r‘ﬂ%éﬁ"ﬂ"&“‘ﬁéﬁf“‘i%"‘ vigRECEIPgERds ehForppla @l iPadichae duced

activati on@étivEs8edrisBes arrbidBkdaaith Hrotd BHUEARs, hnw@ét@d deAHvVGRY bansﬂaddd@t ed
S e M TR O T
the effi cabyacdife yshineboghe (SgteiiCathamth ) RMbhitlitods e A.comprehensive list of suitable
protecting groups can be found in T.W. Greene, Protective Groups in Organic Synthesis, 3rd
25  edition, John Wiley & Sons, Inc. 1999.
The expression “...wherein the aromatic or alicyclic ring in R% R*, or R® is optionally
substituted with one to three R*, RY, or R®, respectively...” refers to all the groups attached to
R% R*, or R® that contain an aromatic or alicyclic ring being optionaily substituted with one to
three R?, RY, or R® respectively. The aromatic or alicyclic ring may be directly attached to R?,
30 R*orRPorbe part of a group that is directly attached to R?, RY or R,
* "Therapeutically effective amount" means that amount that, when administered to an
animal for treating a disease, is sufficient to effect such treatment for the disease.
"Treatment" or "treating" means any administration of a compound of the present

invention and includes;
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In one particular aspect, the invention is directed to a conpound of
Formula (1) wherein: R is hydrogen or alkyl; R2 is hydrogen

al kyl, hal oal kyl, carboxyal kyl, al koxycar bonyl al kyl, cycl oal | cyl,
30cycl oal kyl al kyl, aryl, aral kyl, heteroaryl, heteroaralkyl,

het er ocycl yl, heterocyclylal kyl, cyano, or -aIIcerne X-R9 (where X
s -0-, QNQM -S(0)0-, NHZGL - CO, -C(0)0- where n1 is 0-2,
and RO, R, and ® 2 aﬁéenﬁ?ﬂébémﬁmwcﬂm@gmmm Reprich mag bembdiopbsed

cycl oal kyl, cyc galdekdsebdt Ubes ndipid expeRibib g%’:ll%aia?%e aﬁgﬁ)é} or s%&pt@natcgogy

heteroaralkyl) wherein the aromatic or
optionally 16 offisséesse.ut ed with one, or three l'e independently

sel ected from a(bjwl mth%QﬂJe@éLase et Vg%%}{encﬂglopcﬁ%}fa%&ehal 0,

carboxy,_al koxycarbonyl, “am no, nonsu st tut ituted
anino, Ritro, delpbgyor Sb“éﬁtﬁlwt@‘xgv of the gHissasagi(i. arayesink fugther deeshprabatiof her

where the arongid b afoY Snbrffontat le is optionally substituted
with one or two ubsg?tuentslﬁh cm%%dgntly sel ected from al kyl,

hal o, al koxy, Ha anR%lﬂoraﬂ%ﬁl@ézﬁeR@xwm ahipngt hatyls exaeriencing @i displaging tho
di al kyl am no, GaHhBRYYor sﬁﬁpt@rhel?&@ﬁ%fh@@ﬁ% ed( X, rgjers g(?lrh%n(a oltog}kagrpf
are ached

together with the carbon atomto whic
form (i) cycl odVrppreniesdpt i onal |y substltuted mnth one or two Rb

i ndependent |y sel.eefpeof %ﬂh%"erespg@{oQomahh%hm P?(l edhélvktyll ani no,
aryl, arallc% cycl oal ky] | al k eroar

het er oar al RY gm)a’T“F@Bﬁ(W é?%ﬁ%mn 8‘?3 (‘amy%i §ithe Héﬁ??tl m"e@tﬁoﬂ(aml {nytudes:

het er ocycl yl al l(gy! efteventtsi R iakduie 154bst ﬁ&xﬂ‘bé‘dﬁnﬁ# i larOR B! %lt:@hxsyﬂ%e
whi ch are |ndepe den%%% sel ected fro , hanaIIcyI hydroxy,

hydr oxyal kyl , &F4EB% Wllm&?‘ifﬁ%wa'l%a %%V&FW?BH%WF gisgladl theoy | |
het er oar yl OXyalpktyebipgylﬁampﬂ@ﬁtd{ydy,ofﬁéyﬁmunaféﬁﬂ)qns@r al kyl, het eroar yI

Tt 082 | e SEREY e AE Y Yt SIS
the pathology or symptomatology of the immune response (i.e., arresting further
development of the pathology and/or symptomatology); 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

20 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,
25 reduced loss in the efficacy of a biologic agent, and the like).
In one particular aspect, the invention is directed to a compound of Formula (I)
wherein;
R' is hydrogen or alkyl;
R? is hydrogen, alkyl, haloalkyl, carboxyalkyl, atkoxycarbonylalkyl, cycloalkyl,
30 cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,
heterocyclylatkyl, cyano, or -alkylene-X-R® (where X is ~O-, -NR'%-, -CONR'L.,
-8(0)ns+, -NRPCO-, -CO-, or -C(0)0- where nt is 0-2, and R’, R', R", and R™ are
independently hydrogen, alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heteroaryl, or heteroaralkyl) wherein the aromatic or alicyclic ring in R? is optionally
16



al kyl ene- COOR11, - CONR18R19, or -al kyl ene- CONR20R21 (where n2 is 0-2
and R14-R18 and R2 are independently hydrogen, alkyl, hal oal kyl,

aryl, aral kyl, heteroaryl, heteroaral kyl, cycloalkyl,
cycloallcylallcyl, 20or heterocyclyl and R19 and 1(21 are

i ndependent|y hydrogen or al kyl); wherein the aromatic or alicyclic
ring in the groups attached to cycloall cyl ene or heterocyclyl al kyl ene
is optionally subdititedribdnsiwd oniwee R’tmdr;aexrdmttyhélaﬁedwbﬁdlk}n,lhelﬂﬂls,rl

i ndependently s hal oal dro

Al oal Koxy, - harororgitehl RReoly bao M0 Soryeetborilnc ot

am no, di subst i amince disebwiitnied antine, aity) aryl@y, Razjlexyhudl @QSulTsny@hde)riherl ( 5
i s hydrogen or cIoaIkyI
i T e e
-allcy ne- PEn yisgles a. alp, a) ki -
-000-, -6NR2 Cq%%gy y%gg@ SOZNRZE 6{}# a@ 4 °
30_0cCNR26 7 BRIz ‘Hﬁ%@§%§ﬂﬁé?“‘%¥‘” Bpgm'Tﬁ%oﬁnd R23 are
i ndependean gndiR} dakeropethenivitly the cambonatb;d tp wihith beth 8 2hd RA e aB&bed fBrm

hydr ogen, aIkyI |k cloa k

het erocycl yl , {2¢ i@dg@@%{a&%ﬁ%ﬁ%’ &Ib &/w’t ar 5‘% IR ﬁ’g?pgf‘%eﬁ%sfelectfﬂ

het er oar al kyI ), V\hefr@n nlkﬁahatt, dkﬁm)ahmdalktyhmm aryl aia(lﬁrll@cl@@k}ﬂ onal ly

subst i tlUt ed with On@ycfoglk%élféyl%e a@pﬂ%thljaﬁalﬁﬁo&n{émi() nylal I C %on 5 ng

in 1(6 is optionally substitut
i ndependent |y sel ec¥ed from al kyl, hal o, hydroxy, aI koxy, haI oal | cyl,

nal 0alKOXY, | OXR) BRI ol ot AT B R RERLY ey, or
al koxycar bo%yl andm@fiﬁﬁftd%w VLPFéqdéFOM?ékYéﬂ]dﬁﬁW dydpxahydegroblky, rings in
11. 5is opti onal | y @lb!ﬂ Sdiitt, ldﬂc@ﬂ/aﬁkylo%ﬁc?d %xﬁﬁkﬂ mt@r@argt)x}laﬂgﬁpendent ly

sel ect 9 from al kyl EW ? hal oakgg Ioalkox&w alo dr oxy,
carboxg cyano, ni t§egRos @‘W beryb gralkiahsteoaryl, heteroa hh%ﬁP%?b Rs is
hydr o%en alhkylh alﬂegwpdljrmmh c@dilozﬂl@ll Q?dldt’a}id&ylaﬂ@r ST(Q)niiG‘* 3431@%@3&8(0)"2
togetherwith the cagbo Resattached for
cycl oal kyl ene or he %rggsé f%YQg @¥ ﬁgw é?ggpﬁyﬁene is
optionally substi tl{tﬁrbctem islﬁ 2enéR {R‘TamﬁRﬂﬂneslhdepuﬁait&hymd@am(cjmnt |y

sel ected from al kyl,, Qlﬂ( i a.créﬂqfi he%dr Q %ﬁet% Igyl cy%(lﬁalgsﬁ, y%}?alliy\%gcyl

hetero%ﬁclylalkylene I's” optlonall
substients i ndepe?r!ihgﬁfpfrwi}’}s?@ﬂ&taedl&‘mrm@bdngién,ﬂyhﬁirmhkydlkyl)hydroxy

or al koxy; wherein the aromatic or alicyclic ring in the groups attached to cycloalkylene or
heterocyclylalkylene is optionally substituted with one, two, or three substituents
independently selected from alkyl, haloalkyl, alkoxy, hydroxy, haloalkoxy, halo,
carboxy, alkoxycarbonyl, amino, monsubstituted amino, disubstituted amino, or acyl;

25 R is hydrogen or alkyl;

R’is hydrogen or alkyl;

R%is hydrogeh, alkyl, haloalkyl, cycloalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl,
heterocyclyl, or ~a]kylene-X2-R25 (wherein X* js ~-NR%., -0-, -8(0)q4-, -CO-,
-CO0-, -0CO-, -NR*CO-, -CONR., -NR¥S0;-, -SO,NR¥-, -NR*C0O-,

30 -OCONR-, -NR¥CONR?, or -NR**SO,NR?"-, where R? and R are
independently hydrogen, alkyl, or acyl, nd is 0-2, and R% is hydrogen, alkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl,
aralkyl, heteroaryl, or heteroaralkyl), wherein said alkylene chain in R%is
optionally substituted with one to six halo and the aromatic or alicyclic ring in R®

17



15R22 i s hydrogen, fluoro, alkyl, haloal kyl, cycloallcyl,

cycl oal kyl al kyl , heterocyclyl, aryl, arallcyl, heteroaryl,

het er oar al kyl-, heterocyclyl, or heteroeyelylal kyl, wherein the
aromatic or alicyclic ring in R22 is optionally substituted with one,
two, or three Rd independently selected from al kyl, hal oal kyl,

al koxy, hydroxy, hal oal koxy, hal o, nitro, cyano,. carboxy,

al koxycarbonyl ; ary} mpts&?a‘il?Ethﬁfu}féd1w1ﬁﬂéﬁé % L&yﬂee %qyﬁeﬂwnhyéeﬁkg%' rom

aral kyl , 20het er oar al g am no, nonsub di substituted
PR

amino, or acyl; Y iskvhapiRahydesy ﬂlésmlmaw I&Ifelkexsr,-omh@fa@q Riteoasyl, aryl,
al kyl ene group is %ﬂkﬁm%}o&yﬁua&sa:w %&ex\ewcm Qi}b‘i‘oa(kgl é;{ l&alfk!flbﬂﬁ{rlo

atons; and Z is .a di réct bon - -a €ne- | ene,
wherein the al kyl erfé® @W?ﬁﬂé}ww@bwﬂu%ﬂaywbﬂb%mpmtwr plicsings ip 8’
six fluorsatoms; 239§ no@al@@@ﬁﬁ@&@b%dn%%éa or tﬁ%%cﬁ{i&n@enﬁ?kélec&eﬁ%ﬁ@fkyl

| n anot her partlcular aspect, the invention is directed to a conpound
of Fornmula (1) wherakony, hﬁ@“ﬁ?dﬁ’@@@i‘)’d@%ﬁ@l’m carboxypgyancs nifg. b Bfen,

al kyl , hal oal kyl Q@&Qﬂﬁyalkyl al koxycar bonyl al kyl , cycl oal kyl
30cyc|oa|ky|qlky| aryl, aralkyl het-er oaryl , heteroaralkyl,
heterocycIyFR1%@*@3ﬁhyclylalkyl cyano, -al kyl ene-X-R9 (where Xis

-0-, -NR19-,p ﬁ@hﬁ%&talkialkoxyalkﬁ%@gklar@ or -C(0)0- where nl is
0-2, and R9 0 are inde %ndently hydr ogen, al k

hal oal ky}9 &,e%%mgﬂh@r ‘&%%%arhey P‘QWI%S/T’*’*C%*%‘?M aré affachek prm CYFéﬂa%‘ry%%ér%’il or
het er oar al kyl ), \Ahere@fdaydmﬂkﬁéne R Erkif sd cyaioaw@ie lisCoptidriay sulstiRded with one

optionally 18 substltutg “ﬁ3FW§H&V?h%?U?%§@§ ﬁ§Pﬂ%ﬂﬁB@§QgﬁgfLy

sel ected from al kyl°f PHL{BEf¥R
car boxy, al koxycar hixeyy andalmeﬂa@yclylﬂlk’y&ué)ﬁ bj;ttouftl@dutaﬁmmwn:d bislddsdd t ut ed

amno, nitro, aryl Os)tglystﬂuct%s mXepen)&XﬁtIy s&gcte’d 3 aﬂqﬂﬁ IIIyP [ﬁ%rm%'?gr aﬁk XY; her
15 R*is hydrogen, fluoro, alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, or hééerocyciylalkyl, wherein the
aromatic or alicyclic ring in R is optionaily substituted with one, two, or three R®
independently selected from alkyl, haloalkyl, alkoxy, hydroxy, haloalkoxy, halo, nitro,
cyano, carboxy, alkoxycarbonyl, aryl, heteroaryl, cycloalkyl, cycloalkylalkyl, aralkyl,
20 heteroaralkyl, amino, monsubstituted amino, disubstituted amino, or acyl;
Y is -alkylene- or -alkylene-O-, wherein the alkylene group is optionally substituted with one
to six fluoro atoms; and
Z is a direct bond, -O-, -alkylene- or -O-alkylene, wherein the alkylene portion is optionally
substituted with one to six fluoro atoms;
25  or, a pharmacentically acceptable salt thereof.
In another particular aspect, the invention is directed to a compound of Formula (f)
wherein:
R! is hydrogen or alkyl;
RZ is hydrogen, alkyl, haloalkyl, carboxyalkyl, alkoxycarbonylalkyl, cycloalkyl,
30 cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,
heterocyclylalkyl, cyano, -alkylene-X-R® (where X is —O-, -NR'%-, -CONR'.,
-S(O)at-, -NR2CO-, -CO-, ot -C(0)0- where nl is 0-2, and R%, R'® R!!, and R are
independently hydrogen, alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aratkyl,
heteroaryl, or heteroaralky!), wherein the aromatic or alicyclic ring in R? is optionally
18 '



where the aromatic or alicyclic ring inle is optionally substituted
Wi th one or two 5substituents independently selected from al kyl,

hal o, al koxy, hal oal kyl, hal oal koxy, hydroxy, am no, al kylam no,

di al kyl am no, carboxy, or al koxycarbonyl; or R and R2 taken together
with the carbon atomto which both R and R2 are attached form(l)
cycloal | cyl ene optionally substituted with one or two le

i ndependent | y sebubstitee Withens, a#«yﬂthreﬁltnﬂep@ddnw aiwm)fromjalb}ﬂ iygloglkiilno,

aryl, aral kyl, c cl aI Kk t eroar,
het er oar al kyl , a%ﬁf? 3‘3@’8’0%@?3‘% 8% é]f"r% °ny1’(ﬂm“¥°(’ oppsjibstituted
het er ocycl yl al kymnrem@mmtmmmmo aﬂlbsﬁrylﬁxyt&ﬁzﬂ\txtyfbcﬂ[l& uffeiyl and @uridy Ch

are i ndependent| ect ed. al oal r Qxy,

hydr oxyal kyl , %@g J ®yre ‘°81 %SWW%%)PBXVQPWPIWS&W‘ yAiRieps or two
Eet eroar y: Ex?/al Isaydtzmemmnﬂ@&idegflgﬁelaﬂgdlﬁonaﬁlwll éalali’:l,r aﬁ&ohﬁ}ihloamtlﬂroﬁlﬁdxy, :
et er oar al ky eteroc y e cly c oa

cycl oal | cyl al kqul & 6’3\4 'Fél‘;ldmn“%?r ‘%&%@‘ﬂ%mﬁ%{’ﬁ?"q rlﬁ‘?f‘ bar RP%

- al kyl ene- CRORIIR? tac@mgeﬂ&mﬁmhewbmlatow tem:cmmsﬁalalwmmemnﬂ s 0-2

o B oy 2 e iestilipe HREREP SR P GO B Bl pidpenacly iy

cycl oal kyl al | cyl , orfrbrealeyidtayi;hlwlaxmmj dﬁll@lamfhd 47, araﬂlE)e, clyfﬂsﬂmgnQent |y

hydr ogengor aIkyI) allc C ri in the
gr oups atD tached to c;}"cm )(ﬁ%{/ﬂ ehr?te;’mo ?rg?rég)a’caﬂ%ﬂxgi Wyé'r?é aJiyE)gycargonyE
optional I'y substor(if) kderoviyelplalsplene dptimpihonbirintedavitivhstbiftu &Atvbich are

i ndependent |y sel ect , QX r

hal oal koxy, hal o, ca(rage(g Jd@ﬂﬁﬁ E%%(Qdc%%}l% h‘éi)ﬂl%l %35r°’r%h%£% ?152 ))fiUt ed
ami no, disubstitut edalmfﬂbfl athoxyallyyloxyalksl, R3lokwlky) detorgeplogralkal, kyl ; RS
> fvdrogen or 2l ky! Bt oy d YTy, phddy, MALARIG Klero 461, oal kyl ,

aryl, arallcyl, heteroaryl, hetéroar eteroc y
_al kyl ede- X2- R25 (vm'ée#éq%clﬂékﬂscyﬂmwl cyd@ﬂkylall@{ S(BkR’ ﬂ@dkylene-ﬁﬁane-
; Oﬁoﬁs -C ONR26NR26SOIQI§|%(7)§QQ\ANA§2%M @dﬁx’éoeem@ﬁ”%%l%ﬁe-mm@hm co-
-0 OF - hors n2 s 022 hnd s”Rzgan%rI]{go are mdependently hydrogen,-alkyl,
haloalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, cycloalkyl, cycloalkylatkyl,

ot heterocyclyl and R'® and R*' are independently hydrogen or alkyl);

20 wherein the aromatic or alicyclic ring in the groups attached to cycloalkylene or
heterocyclylalkylene is optionally substituted with one, two, or three
substituents independently selected from alkyl, haloalkyl, alkoxy, hydroxy,
haioalkbxy, halo, carboxy, alkoxycarbonyl, amino, monsubstituted amino,
disubstituted amino, or acyl;

25  Ris hydrogen or alkyl;

R’ is hydrogen or alkyl;

R® is hydrogen, alkyl, haloalkyl, cycloalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl,
heterocyelyl, or —alkylene-X*-R? (wherein X is ~NR™., -O-, -8(Q)pe-, ~CO-,
-CO0-, -0CO-, -NR*CQ-, -CONR?-, -NR*30;-, -SO;NR*-, -NR¥*COO-,

30 -OCONR™., -NR**CONR?-, or -NR**SO;NR?", where R* and R?’ are

independently hydrogen, alkyl, or acyl, n4 is 0-2, and R% is hydrogen, alkyi,
haloa]léyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl,
aralkyl, heteroaryl, or heteroaralkyl), wherein said alkylene chain in R®is

optionally substituted with one to six halo and the aromatic or alicyclic rings in R®
| 19



i ndependently hydrogen, alkyl, or acyl, nd4d is 0-2, and R25 is

hydr ogen, al kyl, hal oal kyl, cycl oal kyl, cycl oal kyl al kyl,
heterocycl yl, heterocyclylal kyl, aryl, aralkyl, heteroaryl, or

het er oaral kyl ), wherein said al kylene chain in R6 is optionally
substituted with one to six halo and the aromatic or alicyclic rings
in R6 are optionally substituted by one, two, or three R~

i ndependent |y sel efd @dodalpabaiicdlby o2 bR, othMgerR‘ nR¥e n i}f&d om
ara

et orostyi e or SRS e, SRSyl bk E{ﬂyeym sy o

cycl oal kyl al | cyl Ay Btdtoarfl] hebekdaXYT BERORNI, @ﬂ:ﬂaaﬂcﬂ ok 1e th
aromatic or allcycl C r|n s in Re 5|2 aptlonally substitute

two or three R8 i AePEHakenyarbuybaog TghTedpadematis pradigyplic H%Esé}hli kyI
hal oal kaxy, hal o, 1sfhjbddzﬁK}‘y’sub§ﬁft@wy)bne @&V@{Sl‘@hred]{ftir[d@pen@ernw se@bte@ it6th ARIIKY|

R7 is hal oal kyl al k al koxyal kyl, or
hal oal | cyl ; or 10%Y%%{]¥%@@%ﬁ%?‘% r°i‘¥aé”h°&?’sﬂ’éf@°a‘i‘6ﬁ’n@b”vx/nl ch

they are attaChedcychalkyl(;yd oal kyl ene or heterocyclyl al kyl ene wherein
said cycl O%Zk)ﬂ eg is optionally substituted with one or two

subst i t uents Si"Aig %@ﬁ’& ntly selected fromal kyl, hal oal kyl, hydroxy,

or al koxy aﬁdh&ﬁb@hmlay&@}ﬂkyhﬂmaodnsﬂ@pti onal |y substituted with one
or two subskituents, ind end nt | dfroma |, oal kyl ,

oy oy 3 oRC i BgBner JRRERGER! sl RS R st LA it e BRI
cycloal |l cyl, cyeteoajdyilialiday Iwherhnetsﬁdi Q&}O@]kylbne iadpfibpally aubadtltyd with one or

het eroaryl, het r et.er.oc erocycl yl al kyl

wherein the aro t% ?‘%(S:tﬂ%érﬁ%a deEend?nﬂg Sér(eicnBM fiom akffllﬁ 1%31‘8%’46% (fr?}f(oiy and
substituted w tlhtemlylallmene@r0pu¢na1e3esuﬁadmwﬁjaememdmmwb yubstithenst ed from

al kyl, haI oaI kXﬁd ?&héﬁ%&{%}%%&%ﬁ%’@%@%@ﬁ h%%(%"l’ o‘h‘@{?%f nitro, cyano,

car boxy K 1‘%
cycl oallﬁyl g ey Prydregen g, aliphetoekdeyeipail, GY@WW@IkyhbﬁgG%’sm eik ed

ani no, di subst ixtaitye detdBh IO het@bar BN, heterbefobyl, Rhdt&YdyBYB Iy Ok herein th
-al kyl ene- O, wherygl %6’5 he a? kyalﬁgﬂg)br ef’bﬁ*@.s opti gng Iiil suelgesl?lfgt ed
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25 A One representative group of compounds is that of Formula (£) wherein R! and R? are
hydrogen.
B.  Another representative group of compounds is that of Formula (I) wherein R' and R?
together with the carbon atom to which they are attached form cycloalkylene optionally
substituted with one or two R” independently selected from alkyl, halo, dialkylamino, aryl,

30  aralkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroaralkyl, alkoxycarbonyl, or
aryloxycarbonyl; wherein the aromatic or'alicyclic ring in the groups attached to
cycloalkylene is optienally substituted with one, two, or three substituents independently
selected from alkyl, haloalkyl, alkoxy, hydroxy, haloalkoxy, halo, carboxy, alkoxycarbonyl,

amino, monsubstituted amino, disubstituted amino, or acyl. In one aspect, R and R? together
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hydr oxy, hal oal koxy, hal o, carboxy, al koxycarbonyl, am no,
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54-yl, 1, 1-di oxotetrahydrothi opyran-4-yl, hyciroxy,
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15 hydroxy, or carboxy. In one enbodinent, R6 is nethyl. In

anot her aspect of the above, R6 is phenyl, naphthyl, pyrrolidinyl,

pi peridi nyl, norpholinyl, thionorpholinyl, furanyl, thienyl,
thiazolyl, imdazolyl, pyridinyl, or pyrazinyl wherein the aromatic
or alicyclic rings in R6 are optionally substituted with one, two, or
three TV independently selected fromnethyl, fluor, chloro, phenyl,
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nor phol i ny l‘nethryhﬂ@df@ chiaﬁJ iy, thﬂ‘ehsfiqﬂéfﬂoxy,l%/éqﬂw hmh&%ﬁﬁéﬁ 1, LEEHO ol yl,

i m dazol yl, or pyra2| nyl wherein c or a i cycl ic
rings in g‘iﬁé‘“ t“%é &P&F’}y e yhand d- C\Notq@h@ﬁ’e“ -flugephewil, 2 fnowphen Pl
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hydroxyphenyl, 1-methylpyrrol-2-yl, or indol-3-yl, preferably, phenyl, 4-fluorophenyl,
thiophen-2-yl, or fiuran-2-yl,

(2)  Within the above representative and illustrative groups, a further exemplary group of
30  compounds is that wherein R® is hydrogen or halo alkyl, preferably hydrogen or
triftuoromethyl. In one embodiment of this exemplary group, R’ is trifluoromethyl, 2,2,2-
trifluoroethyl or pentafluoroethyl, preferably trifluoromethyl; and R® is hydrogen.
(3)  Within the above representative and illustrative groups, a further exemplary group of
corapounds is that wherein R® and R® together with the carbon to which they are attached from
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15f | uor ophenyl, 2-fluorophenyl, 2-fluoro-4-chlorophenyl, naphthyl,
pi peridin-4-yl, furanyl, thienyl, pyridin-4-yl, or pyrazinyl. In one
enbodi nent of this exenplary group, le is trifluoronethyl,
2,2,2-trifluoroethyl or pentafluoroethyl, preferably trifluoronethyl;
and R3, R3, and 12.8 are hydrogen. Ref erence to the
enbodi nents set forth above is neant to include all conbinations of
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this inventi b nt hesi zed i OUsS o icatiqns to these
schenmes can‘Be ﬁg{’}e %ﬁg%\)(f TePregsa ag\ffﬁﬁ‘gglf’%r&{“fe&r%\% ﬁeéﬁtnﬁﬁﬁyg’ﬁgp rt
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reagents us n npoungds t avai e from
comer ci al g%%%‘iyf:&{ﬁ@%’ﬁcwg%?gﬁ Z&r&ﬁy%r AErel horéﬁﬁ ‘ﬁl‘y(? Wan'%'?j) M&tikee,
W's.), Bachenbodifoent éniteexe@aliyfgroup, Rots tGilgpmemdift, 2,20 0miflsorodiiyl 9r, or are
prepared by e ho no ose illed in the art followng
g Py Cr iRt

pr ocedur es 2%t Hor%rge Uch as Fieser and Fieser's
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Vol umes 1- 4@106nbminnlm,lﬁeynyamdra®¢,n§enylmwlyl Md@hl‘ylspmﬂmhea@r@nglani c

Cheni stry, 6
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|nclud|ng but not |imted tration, distillati
Z
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chgr act e{ [ Zfﬁ@gﬂtsﬁyﬁ&nwﬁvcﬁ@&ﬂaﬂﬁb&:c mrasga?ﬁmdmﬁﬁddﬂthe@m? lﬁ;eai: Récstnst ants
and spectral, _data e ecjfie 0 e reac s
descri bed h‘@‘ﬂé‘?rﬂm?tﬁxli %?35@‘&%9? goé?eﬁﬁ ygp &eé@ngu%%qmy and RY)

t enper at ur ert, ari sfdigmoghout -78 C to about 150 C, nore preferably
fro.m about 0C t%e Peggéto%%emgb% t?ssggtsr%xz@: efxfer g&t%incﬁudagl?go 1na80 gpr

anbi ent) tenper & T eactl ons describ
her ei naR® er tepresentating, iﬂestmemé arepptany gycmps wiess stgetbathepeisd. unct | onal

groups, for exaf@%&gomgs ?%v%ﬁhrp«%n 8 cﬁeme%oegd ﬁ{et?gm{ GLauPs,

where these 1l0are desire v0| e|r
unwant ed pagoh¢neds gaevindaloivn These sqhetaetareomely tsvaativeof eoved meshogs biowhigighe

groups may bhe, U&ﬁgohﬂm %Sﬁ{oﬂ%%% sWtﬁeQzeﬁt ARV ﬁl’a@ﬁéah&% 1t tfh&,% s@XALP! es
see T.W Greer?e and P. Wits" in "Protective ousmqlc?anlc
¥

Chem stry" Fahnmug 9@9“’&!1‘3? wgted te gurskillesh s artchaving refegpdigithis 590sWRer e
R, R2, 2R3, RS, Iﬁésmﬁ?ﬂg?mata?a?s ana(reagedtszseari@r@pinﬂ@theseeanpb&daefeekﬁbrand

Rals hydrogen can be prepared by proceed mg as_in the follow ng{
Roacti on SoHEHEIeR IR SPPI G Heie: Aldsich Chemical Co. ales Wis),

Bachem (Torrance, Calif.), or Sigma (St, Louis, Mo.), or are prepared by methods known to

those skilled in the art following procedures set forth in references such as Fieser and Fieser's
Reagents for Organic Synthesis, Volumes 1-17 (John Wiley and Sons, 1991); Rodd's
30 Chemistry of Carbon Compounds, Volumes 1-5 and Supplementals (Elsevier Science
Publishers, 1989); Organic Reactions, Volumes 1-40 (John Wiley and Sons, 1991), March's
Advanced Organic Chemistry, (John Wiley and Sons, 4th Edition) and Larock's
Comprehensive Organic Transformations (VCH Publishers Inc., 1989).
The starting materials and the intermediates of the reaction may be isolated and
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R22 Hrhi 4 4. H2ZNR7 R CN,11 RjJNHX2 R R2ZRI R2 0 (I) 20Reaction of a
ketone of forrmla 1 with an a-amno ester of fornmula 2 where Ris a
carboxy protecting group, preferably an al kyl group, preferably

met hyl , under reductive am nation reaction conditions provide a
conmpound of formula 3. The reaction is carried out in the presence of
a suitable dehydrating agent such as Ti Cl 4, magnesi um sul f at e,

i sopropyl puriffel] ifdledae edia BnvehtionbEhies SRERIR bufoPRRRd S EiRtaiRRg,

di i sopropyl gtlﬂﬂ.am ne, fﬂﬁ‘réfi dine, and the |jke and in a suitable
organi ¢ sol FEW{EUeH epstallizagon, plypaptesranty ad thelike Sugh materials may hegharapigdzed

imne is redigednwhiidhaiandd, nohhitg pIOEWA chEaae alsp&aR@s sodi um
bor ohydri de, sodi bor ohydri de, and tﬂe like in a suitable

m .ﬁcyaﬁig , . i
organi ¢ sol vent Hepgadfisde : ﬁ@}tﬂme@ﬁ’é?ﬂ@l"?s d&?f&b?%reﬂtflq?@lacc at
Conmpounds4  bimotphet preaed Gdr MetBerire 3masai A6l IBPE foi bt 980 TonAMI @ 5
to give a congog&&r@of Forgq;ul a él ). he reaction is typically carried
out in the Pre& mgpowd 054 i ahBiftd 23 Suidimagt maeferaRly plebRifroam (pigpmbient)
exanpl e, benmpérstuRzad ebdut29t@Xyt ri spyrrol i di nophosphoni um
hexaf | uor ophosphat e yB0138), ) , ,

0- benzotri azol - %3 é‘F I%F%FN}E,SN@?Q Rersinadien 1{nRY bR N5RASERRY fo protect reactive
10hexaf i uor tipitdpaflipeiss, {oHEkBbple hydroxy, amino, imino, thio or carboxy groups, where these
besat Poahengehlar Rl Hiioater s Bk MG e Yaricpal il e eactons.
1- ( 3- di met h@brermitioog) poEyting gBeups hyy earsbid kicoidatee Ridl sachld@racite, 6EDC) , or
1, 3-dicyclo | - i Lini .opt i onal in the presence of
1- hydr oxybe'lir.ls(g{(&;l%ﬁr"3 | %ggﬁg f—?&ﬁ%ep ashg’ al ugé‘ég;r%’ﬁcgzﬁe égo s n Organls GRSty
N, N- di i soprbpyWalengdd@ensné99t ri et hyl am ne, N-net hyl nor phol i ne, and the
| i ke. The reactiQp,isq gﬂb[ r41 5 Qb pt, 15,20 t bout
30C, preferably atpa o%f%%@g ,(Y)a"ﬁgkn%%aﬁ%"?é(ﬁﬁ?é?%ﬁgﬁeﬁg?%e(gbout
24 h t ol&onksredt wd RSisihydpkea crilearépared bpproesadisg aiirethe fdlowingRepatiingScheme
sol vents sugckias hal ogenat ed organic solvents (e.g., nethylene
chloride, chloroform and the like), acetonitrile,
N, Ndi et hyl f or mami de, et hereal soBg¢ashensSchamerl as tetrahydrof uran,
di oxane, and the like. Alternatively, the above coupling step can be
carried out by first convertir;g 4 into an
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20 Reaction of a ketone of formula | with an o.-amino ester of formula 2 where R is-a

carboxy protecting group, preferably an alkyl group, preferably methyl, under reductive
amination reaction conditions provide a compound of formula 3. The reaction is carried out in

the presence of a suitable dehydrating agent such as TiCls, magnesium sulfate, isopropyl
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20 active acid derivative such as succinirnide ester and then
reacting it with an amne of formula 5. The reaction typically _
requires about 2 to about 3 h to conplete. The conditions utilized in
this reaction depend on the nature of the active acid derivative. For
exanple, if it is an acid chloride derivative of 4, the reaction is
carried out in the presence of a suitable base (e.g. triethylam ne,

di i sopr opy! dtifEpruastae in thypresgnesef a baselsutthes dilsdpmpyletBylam:a@bmdn&amﬁmmke

sol vents 25 a4 & Rekfle o?gragx@ Q(%l%ﬂ?ﬁlﬁyﬁ Aty RECHIATe f%f%%t gxgin% Id l’l‘% iMhingds

N, N- di et hyl f onnam de, di chl or onet hane; or any
t her eof . Thdeduersvathpsnitable refpinggens stsd a&@énhthomhychqdarse&m rrpou nds of

Formul a (I in e
fosori s | st ot deSalitaice MANEKIARE Ritthl elsfls Blubit] BLGTENE
formul a R6RZE® and then treating the resul ti ngfcycl ic ami _rll_ﬁl with 30
R8L1f RBMgX, follg [ r.ee.aci e free
aci d |sN'?hen conde se %i/ Qﬁinﬁi%taétc% Iﬁ.‘Q‘u(.‘f%n |%°§§IHHSSE$W2@*8§B’\% to
gi ve conpousemngoupd of Formula (% The tcbctibmsajmmhsenmeﬁ outdn A€ pr3@AceK htdlt@?@l n
th t, th f e ptr.epare i rst
coﬁdgam ng 5 %upﬁ ﬂﬁ'g% %rf%{g e%i%%n(rzﬁg%no %cfﬁo X%S?W%P‘g’g Ris
hydrogen, f éfﬂaﬁ‘aﬁé@hbﬁvhﬂe%]aﬁl’@bﬂ-ttehmamlﬂQfl Dfrwe?é’tteu‘agmgw@f@}uamd |

t f or mul as
L o Do bR R R, (RITU). PRI Wl ERTRAMBE, Thrcnfi™L 50
and react i of¢*eBaenhpphye FRTHUL(3-dimethrieminepromhd- qt?e’tmbochgmddwem can be

found in G chfgnwmm VB Siic Rohe%l—c%odx@é%t(n]g@% ggu&ﬁ%ﬁﬂ% le pre eniggfn c

Synt hesi s; & sons Such

as 2,2,2-tr i%V%@fyB%?WWO%gpgﬁhW%ﬁ@l a3 MNgliisopropylethylamine,

trifl uor onetdepdlahing hanuihmn@@mblﬁie %@%@kﬁrﬁsm%fﬂgﬁ Esqyﬁéah%/cﬂﬂ’eﬁ'olu?alpgb%ut
no

gs{] ors &f gcf‘ﬁﬁ{;%‘? g&ﬁﬁ h%%é‘ftéﬁ APy nopElly agsmuisesghowt B iyabewtA4 heo
prepar ed bycomeleto dnitabid Ijef:jctiﬁkDQMvelhtﬂarE hhgil’t gz’f\;gvﬁTanr_JQ*’ér%tﬁéélgﬁr&:Iﬁb 18@%@?% ?T )
fOC_)'{‘ArZTU ::\)g‘ 5 2 Og%ﬂﬁgg %%? % oform, and the 1&/5 acetoméﬂle
dimethylformamide, ethereal solvents such as tetrahydrofuran, dicxane, and the like.
Alternatively, the above coupling step can be carried out by first converting 4 into an
20 active acid derivative such as succinimide ester and then reacting it with an amine of formula
3. The reaction typically requires about 2 to about 3 h to complete. The conditions utilized in
this reaction depend on the nature of the active acid derivative. For example, if it is an acid
chloride derivative of 4, the reaction is carried out in the presence of a suitable base
(e.g. triethylamine, diisopropylethylamine, pyridine, and the like). Suitable reaction solvents
25  arepolar organic solvents such as acetonitrile, N,N-dimethylformamide, dichloromethane, or
any suitable mixtures thereof,
The above method can also be used to prepare compounds of Formula (I) where R is
other than hydrogen utilizing the procedure described in method (i) above, by substituting
RSCOH with a ketone of formula RR’CO and then freating the resulting cyclic aminal with
30 RPLIR®MgX, followed by oxidation to give the free acid. The free acid is then condensed
with 3 under conditions described above to give compound {I).
It will be apparent to a person skilled in the art, that compounds of Formula (I) can
also be prepared by first condensing 5 with the N-protected amino acid of formula 2 where R
is hydrogen, followed by removal of the amino protecting group and reaction of the free
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PG NHPG NH R22 0 678 FscZ-R22 FscZ-R22 R3 YR3 Y OROR N112PG NH 0 210
15An a-amno ester of forrmula 6, where where PGis a protecting group
(such as, e.g., Bop), is halogenated (formula 1 W= Br, d or |I) and
is then reacted with a substituted magnesi um chloride of fornula 8 to
give the substituted ami no ester of fornula 2, which in turn is
di fluorinated by reaction wwth a source of fluor atons, such as for
exanmpl e (di SEHPIcaEPAvAbYER# sompornd;of forraly Hes demriB) in Sehee dxiadvi.uduitabld he
resul ting di i r | S e e o]
a8 9618 s REBRRSp Ofnd Zhod R Brcl By b AR, SAGRE RS Herh

give the a-am no ester o or a s
conpound of cftdherdRing iy Greeneah Whené Bivtsell. Ge M. itiotetting Grapnipdiigmie: Dhthesis;
Formul a (1) joHRoWi16 288k 8ne. fyggompound of Formula (1) where R6 is an
aromatic ring substituted wth hal o can be reacted with appropriate
bor oni ¢ &ci d- undermpgunds sbfoumnlachbeh 35282 -Ellvutmetindaspbphegone eaicd,2,5n
condi tions t@nBfe@¥intes. IA=Feralalal r wher.e
R6 is further sSbst ?lt u ggﬁg\;/\,ietﬁ% angdgﬁ%l &%?Bﬁg?g?%g%b%q %Aﬁ%aﬁ ké%%[’r%rﬁgund
of Fornul a QY yeberdseugllkhavg ia thaydr estyniep asters ofifoymide 2 prag pacoethehyalige-
5al kyl ati on/ ¥4, f | oxy substituent: those
cont ai ni ng g‘%ﬁgﬁ : (!a@l%e:yg%pl% pBe?E}e@‘{)MéXJdp@QF%OWn)fn BT Por ¢xample, compounds

of formula 2 can be prepared as shown below in Method (i).

10
Method (1)
O O 8]
R® Y R¥ Y R3 Y
_ OR . OR OR
PG NH%{ PG NH)%( R2.Z.MgCl PG—NH)S(
O o 0
] 2 3 9
R Z-R% R Z-R%2
F F
R® Y R3 Y
OR - )
NHz)S( PG*NH%( R
0 Q
2 10
15 An o-amino ester of formula 6, where where PG is a protecting group (such as, e.g.,

Boc), is halogenated (formula 7, W =Br, Cl or I) and is then reacted with a substituted
magnesium chloride of formula 8 to give the substituted amino ester of formula 9, which in
turn is difluorinated by reaction with a source of fluoro atoms, such as for example
(diethylamino)sulfur triffuoride (DAST) or Deoxofluor. The resulting difluoro compound of
20  formula 10 is then deprotected to give the o-amino ester of formula 2 or a salt thereof. )
A compound of Formula (I) can be converted to other compounds of Formula (I). For
example:

A compound of Formula (T) where R® is an aromatic ring substituted with halo can be
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hydrol ysis of an ester group; and those containing a cyan, by

di spl acenent of a brom ne atomon the correspondi ng conpounds of
Formula (I). A conmpound of Fornula (I) containing a halo group such
as chloro can be converted to a correspondi ng conpound of Forrmula (I)
containing an nmethylthio by treating it with sodi umthi omet hoxi de.
The met hylthio group can 10 be oxidized to nethyl sul fonyl using a

sui t abl e oxifeetitezi with aaprepriateshominicasid QxENESladikn caulprd Makukif cofjdingrehatiof | )

cont a1 N1 N9 ARG, SEAHD, GBS SOBNELL o, AOULEIRAHLNG

car boxy- contal ni ng cyano group The
car boxy gr oupsnmteﬂwmtranar}{taxrheb@atybmrted to an ester group. A

acceptabl o aci d vramt e EmERPoaRRE Tl PR TDRERERER vl o
t he corrpﬁaundkyhttowbalzpihiwnmﬁmﬂtmwhémyomdapmahltlaose croitagydny ab acid gongani ¢
g]?‘ g- C?ﬁ;g&%&v%gaﬂ & epgr?‘r ”aganots Eo%l accegtby%sgla?ase t%'ﬁ%ot 'nfegesa' t
acid form oftonh heﬂnommdingwwdpomdpbﬁ?omdem iAc@irpyurgl o€ Bptnala (B containing

sui t bl o1 or S0 Sl Ro LADL IR IR e ol AR e ARpOH AL oy
of 20 co rrp own@dmingfan Fothyithiaby teptingriewidedifup thitmdtivxidh e Thebafidinithio gresp can

section l%%ﬁhf@%’zh sjuf%}ﬁh@intg% bl ¥ ,xmﬁggaﬁtsﬁﬁiag%@ af the

corrpoun or mu e prepar e e st arting
mat eri al s omppndofBerinalady containing a cpne a‘rqueéﬁet@wmvemedftﬂ eeorfsspoadifdr ns  of

the compoungd,9f-crkfy Ambbond 6ARdRRysRIERBE R ﬁ@“ﬁbemﬁa(pwp%ﬁhng

base addition salt or acid addition salt form exanpl e
conpound ofc2EB? FARMEted f9) anjepiergouaci d addition salt form can be

converted to the &eh&espeRGhae of éa%ep@ﬁ@edtwapﬁaﬁﬁ&eﬂgawafc&pﬁm@udld abl e
base (ehg :#r?p hydr oxi de sol ut1 on, sodi um hy I’OXI ﬁ

li ke) &@B%ﬁlt rqapfingifierep pase fom gt %agf’énpawﬂ’flih&r? %faaafe“?fé n can be
converted tdcdphibleGmdt§aelpostginitthclil @erfdively Byphirmeadiiidaly Wcthtabe asd t abl e
acid (e.qg., hl.ori c aci

d The N- nd f
Rt o O 5o SRR korfo Bl B poTHm st e tmRe Ly Pt ARG °
skill in t hbe @utpoutdorithenphaplaentiddipaccepébledamgabie opsreir tesk. Byorganieabd ng

an unoxi di Zo?gmf i{a% %{ng%%?suﬁgl{@ﬁygig lg%aregfaﬁ ?ﬁ*iph@xﬁaeé’&gsﬂg &bfgézglgéaﬂ 49

agent (e.g., triT race .
aci d, p& acempeundeeidormis @) ahicbouhatepdebrifiomisestiorcifdhis dpplickiion] | ke) in

a suitabl e j , rbon
Such ae di Chl i AR RIS o B borbfiuitsof Porpi®) PATRRLBL [N AR
N- oxi des ofth"cﬁ*Pét“%ﬁfHﬁWHd’émﬁm %ul a (1) can be prepared fromthe

N-oxi de of an apps ARMabdber&ibadelbiy ofMt &nipdhnds @Fﬁﬁﬁhﬂﬁgﬁca%a Ex@ﬁa&@d' a (1)
i n unoxi di zed form can_ be prepared from N oxides of corrpoun s of

Formul a ( 1)THt ?F%ﬁ%ﬂ%ﬁ%ﬂ%ﬁ*%ﬁf&}@ﬁf@d Kigitinn saft dorg. Forg¥ppplp 2 sul f ur
di oxi dezs t rdoﬂb&ﬁhﬁ bt PRRGIA N Bem abill hd¥itlesR0HONNE bé EBverka e tHéTéonesponding

bor ohydri de B ihorust |chIcHéa(;I trlbromﬂ J {‘1 in an
suitabl e i rEFPas ggﬁ*}f’egg ifble base(e.., FRPYR iydrexide sg ﬁ%fﬂ f queous
di oxane, orytbgide, lakLEthe tikte).al Qdthipoldnd ¢f Fakal (NSO oasPidatlion galichedi ssabé ves of
the conpou r?:gr?velgted to the co}re?sptgn]d}ng (:‘Er%g ac?debyp uregtpn%rw? algl}étaglggcqg Eiesg., hydrochloric

acid, etc).

30 The N-oxides of compounds of Formula (I} can be prepared by methods known to
those of ordinary skill in the art. For example, N-oxides can be prepared by treating an
unoxidized form of the compound of Formula (I) with an oxidizing agent (e.g.,
trifluoroperacetic acid, permaleic acid, perbenzoic acid, peracetic acid,
meta-chloroperoxybenzoic acid, or the like) in a suitable inert organic solvent (e.g., 2
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10known to those of ordinary skill in the art (e.g., for further
details see Saulnier et al. (1994), Bioorganic and Medi ci nal

Chem stry Letters, Vol. 4, p. 1985). For exanple, appropriate
prodrugs can be prepared by reacting a non-derivatized conmpound of
Formula (1) with a suitable carbanylating agent (e.g.

1, 1- acyl oxyal kyl car bonochl ori dat e, par a- ni t rophenyl carbonate, or the
| i ke). 15Pr bilegehael Id’élocaﬂmhlsumas di¢hidrhieetioneipoapprbsingteFOCM U liandivily,Gian be

e O T e R Bt e e s

protecting srtingunatend the| r rermval can be found in T. W G eene,

Protecting G ou nt hesi,s rd edition, Wley &
Sons, Inc 1999. Q%B“r?p‘b“g] H?“I%(Pé“ PoadE A B0 e pisi oxides of
conveni eft | wnmnmptabé]ibnoula ﬂ})hs)rmdmrgwmhmgedaang igentmé PCRESr, ﬁzflfultcti@ude,

i nvention a ounds, of the
present i nvg1 ?e% lnpélll nﬁ’ﬁlng%ﬂ%%g%%]ygﬁﬁfi %?alb’?é E%QL?SB%ST‘E’@P & at i on
from an aqueibwsvids gahnl(kehohwmnnblmMmgamc sblSénd (k. )l gAdHi € leS @hae N dgSecttiC h
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forma 0 par
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resol ution @f?oremmnddﬁdwswt@mmbey éatlem‘éﬂ Opil98Yi Fg exmut, epyiropriate

di ast er oner 8 oci abl e
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Di ast er eomefda a@bflé%flgr‘i‘é@m fsigy dileationynlsyeaticnechlridatg, porameiripheny!

poi nt's, boidaindgtd) @} ML fie).5Ol UDI [ i ties, reactivity, etc.) and can be
readily_separated 30 by takin advant age of these dissimlarities.

The di a&t er eonefwteish disivatyssofthecampesdsof Ferrittady capeynase by meast koam| v,
by separat it ﬁfoﬁe&&‘@fdﬂaﬂ@ﬁﬂlﬁ@fbb Bk, A 86121 RASREHIUBOSY Bl E£IRIEAGESickile to the
solubility. F %p g g;; uE}ure enantiomer is then recovered, along
with the rSEBHI HErUGRHEOBS S frrivmavelicanbe undia To¥Lirespndirefeaog

result in r(&vmmzzz@tgmzh&‘yn%eﬁnﬁé eﬂ&&rﬁleﬁnﬁiﬂfﬂdﬁ&@oh@lﬂcﬂ%@f t he techni ques
applicable to t . re0| oners.of. co mtheir
racem c 29 egm?ogg%gghﬁgmf oulhW of ) ‘Haéi?ﬁ OOy B ey pf&ﬁ%‘?{“gﬁfr‘f’% uring
Sanuel 3@ \fd mﬂceﬁrﬁﬂwmm&msas d&bzatem(agéwdnam) He&aieﬂﬁﬂwm@oundmme‘qﬁfebﬁly &
sons, I nc. Iﬁégt%)maé' be convenien 191(3;@5 ??éc@vgtfﬁﬁsnﬁltﬁn nvent | gcpus ofgalgc sotlﬁegt are

processes for the generation on o glca
used. Met h@dEureopsingoegsaip Fﬂtﬁntsh@hm @D}Q}gﬂ@sh)dr@mrlmd&mmm in the art
as bdi scussed b@érﬁf!&und\!taﬁﬁ&mfa@bﬁ%pﬁﬁ’ﬂéﬁm@f&aﬁﬁ%&%ﬁﬁ&@ hod of

standard techni ques known 1 n e art, suc
Kohl er and "RFIRSPEPHmioNBiFeoT 19 Ponpopsiyithos op@allzaaqﬁmemima dgom tot fher @ of |

such aS25de§§LE bﬂlﬁ‘ﬁteﬁéw&ﬂ&i& c@ﬁ)pcﬁhds, élsg@amg {8 d%t&r@&néz@an%zf?covéﬁ}{ﬂhg ally, a

nmouse or rat ﬁ
optically pure enantiomer. While resolution of enantiomers can be carried out using covalent

diasteromeric derivatives of compounds of Formula (f), dissociable complexes are preferred
(e.g., crystalline diastereoisomeric salts). Diastereomers have distinct physical properties
(e.g., melting points, boiling points, solubilities, reactivity, etc.) and can be readily separated
30 by taking advantage of these dissimilarities. The diastereomers can be separated by
chromatography or, preferably, by separation/resolution techniques based upon differences in
solubility. The optically pure enantiomer is then recovered, along with the resolving agent, by
any practical means that would not result in racemization. A more detailed description of the

technigues applicable to the resolution of stereoisomers of compounds from their racemic
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i mmuni zed with the Menl3 PS derivative conjugated to a protein
carrier, boosted and the 10spleen (and optionally several |arge |ynph
nodes) renoved and dissociated into single cells. If desired, the
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Typi cal ly, the assay neasures protease-induced hydrolysis of a

pepti de- based substrate. Details of assays for neasuring
protease inhibitory activity are set forth in Biol ogical Exanples
1-5, infra. 30ln general, compounds of Fornula (1) will be

adm nistered in therapeutically effective anounts via any of the
usual and acceptabl e nodes known in the art, either singly or in
conbi nat i on#b4lhansiES. Gat. Neeo?, By Qe feituresog manmalion expressiopeanttecal | y

effective a@&éﬂi&iedfi?&es&ﬁéa’m\ﬁa{ﬁ% A, ﬂ?x %?1 5%Q4t§5§ne§%:cxft‘un3>’31‘8£he£lhe

di sease, the age and rel ative healt ﬁ € sub ot énch
the conpound&1SEH2HnH SobhdNos 4767, (?)(?454 6370866, eh&é?zﬂﬁ?M 5601®|5ap®3|¢lsswlu §

ffect 3 |

Sbout 10 m £oas L0288 iy EFRAUALe BliodBLME B ot LRl
about 1086 nilhq Hf@ﬁ“atmﬂﬁéﬁcmﬁmgfradwtwdiyfecm @ﬁeso@ngi k@)S. Patr Ndé)ASS 958,
typically f B&Hﬁﬁgﬂﬁm I:WQA e e IbPaYa st@ﬁﬁﬁi%&@ ﬁxﬁu%&tot‘ latr 9 Iur%r e

a therapeutically effective anount or an
range from &W¢isen in agrepaipr ang theh barves@nsghdipyifyinghe fephanged myxthne gm about 1

ng/ day to amMﬁalﬁQQlﬂm{o%)fmcédﬂreQeﬁﬁrr ?{hﬁ ﬁ%\?\ﬁ %{j}rgﬁg ﬂ%ﬁuﬂaﬁﬁ% %thﬁoglme'th@dt he

art, acting i n reliance_upon persona closure of
this Appli cenbersed ifinrevidsehedinlegiatint soeld beafirfrom thapresepeinnendal | y

ef fective amountrhefo o%mmmeﬁﬁon%%ﬂd&ﬁre (n!h)mtgrg bf ctygt@% f)rﬂgasgs FbVEN
di sease. The conpounds of Formula (l) can be adm ni'stered as

phar maceut i EEIPER Apb S #1958 S, B¢ mmaBiTeadiathepsin §. 619 waprAigely egred! far al |
system c ( eud@ting dife@asid &hith bysteind pofaRSotivit Corldybufld RPAShdHRIE) afor

par ent er al é(m ntr tHugcul ar, intravenous or subcutaneous).
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and ar o Sor s AFRERRi® o Bt e PR
conbi nat i onervthenivtaats, ihesttoidmtrifdwad Mathimidto'cthjbititib Fdlei gisadake, including,
cxeipLent . AEERILANL S SR LPIhE RSN LR SRR, O

and do not adverse ‘ rapeutl ehe
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the case of an asngsqls &%ﬁﬁa@&c&éﬁ@mdﬁsﬁéﬁﬁleagrﬂg&tog ﬁ@ﬁéza&ﬂgsﬁ Lidh as
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exci pi efft s PREkghELivs priponapiiseatedy s, emphysemalgbrardhinditis, F:spessas airway
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dried ski mHi¥RDEHRTTHe L Hwfiered pfited frmeion gn feichre ithibitoigy be
sel ected f I’ocﬁmimqfsﬁls areﬁifh?dl@h‘eahﬂdn}/@f@fféﬂimw ﬁﬁ)@cﬂﬂ’dsﬁne gl ycol and various
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Typically, the assay measures protease-induced hydrolysis of a peptide-based substrate.

Details of assays for measuring protease inhibitory activity are set forth in Biological

Examples 1-5, infra.

30 In general, compounds of Formula (I) will be administered in therapeutically effective
amounts via any of the usual and acceptable modes known in 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
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The amount of a conpound of Forrmula (I) in the conmposition may vary
wi dely dependi ng upon the type of fornulation, size of a unit dosage,
ki nd of excipients and other factors known to those of skill in the
art of pharmaceutical sciences. In general, a conposition of a
conmpound of Forrmula (I) for treating a given disease will conprise
fromO.01%v to 30 10%w, preferably 0.3%v to 1%y, of active ingredient
wi th the rermiondesf aseipgng b@oamdi@jmamam fremabait emm&rogansfpamabgrmt he

Porm for conbPhiBaR Crbendhi aion g Erfgirer kifpamanyayie bk
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Formula (1) BERERT etk §0rke hireanratiotmas reas SweabpHt d snefsiay inebos8 g/day,

SYNTHESI $ EXAERIFESom about 1 mg@ﬁo %@5@0 tmgyday eRtsbRh lofe a‘,ﬂ&&lmf skill in the
exenplified, but not I|imted by e follow ng exanple

i |l ustrate tferpresptiages BPP“d’FrS%HEBWHG%C 8¢ “‘Fé&sﬂﬁﬂu@ of Fh}s Aa?tﬂ&lcatm will be

i nt er nedi at esle xPde6athid ia AGrdpOuticdlS oFERION Lk Rk of §¥<51ﬁﬂ2ﬁ§d FE?&%M)Qorjﬁeatmg
Synt hesi s of 1-ani nocycl opropanecarbonitrile hydrochl oride "H2ZN CN

10. HCI 2BVR {8 e of benzophenone inine (25 g, 0.138 nol,

Al drich) and am TieacapnssdfiFbgniayd EM'a@tﬁhQﬁre@35p}ﬁrmeQe@IZQ cMosxhons by
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The - r eact i opamitxtife.e, manﬁsbﬂliranmhrtoas direﬁmt@netotﬂ@ PomstsitbrisabekARa et Um
chl ori de ancafg trat S | The

fi ne vac
resul ting re5|agheté’ pﬂls - useé’cffrf}lggldf’ g i ?us%ﬁ‘ffgr ?‘ﬁrf;sf %WHQ glii“%?’t h
wat er (200 msperaos, bjnmrssaaro#kﬁﬁ. aranglotyerragprcpmre cOmpp3RISH hmilaSelﬂofr@ﬁﬁd of, the

sol ution m%&r@’a@@%&ﬂﬁo%gd Iﬁiq"ogﬁu e@ghgﬁ élflyagm}/wfﬂ?%%%% F?%gm %all fyt Ir Inl €

(47.89 sol ution of so oxI de
wat er (9115 miageepteblaexpipiefitt dekeptebls ewﬁn@drmnﬂw udd@mm&ﬁr&tmmgmdmd t hen

treated wt Qd@%@@ﬂfe& ﬁab %Méutl@ﬁgﬁﬁﬂ' ?ﬁb G0 {HF‘Q&F‘& ?‘%l}ggé&ﬁ? %ﬁb t O# uene

Aldrich ) and, (bénzhydr deneam no) acet oni
(100 ni). 158ipiwHotrgekd ﬂfem(&z@awf anjgeposo] cmsxtwwmmmmmm@hm

added drOpwigaﬁraltpmab%'ioﬂhgbfsﬁglﬁth@m{ eaction mixture wth nechani cal
stirring and cooling to majntain the internpal tenperature 25 near +10

C. The reaction TH% acqppcalickupienty ipginds gtaphgiiniese, gic. pBrosodadgse.at  r oom
t enper at20r e suchide] glNmpIR e dloiméhalk] fifba \8el] Bdgnasith fetdacddaReh éféafahz

t ol uene. The, c (gbl neg cts shed tﬁ” ne_a
treated witR” BEGR aﬁo?"% hig\?‘ finm% F‘L‘FBP% 6“% eolflﬁﬁehléu‘aé%‘il FReNAed
by rotary ev:a;pmn&rtma@me *sahecgmﬁemamemethm(cﬂi@ygeml ﬂ'rb@le’neglyﬁm endhaﬁous oils,
di ssol ved | ( with Nori
filtered hop1 hé h’lgﬁ% \?\ggél% %m 4 WQal w‘gegg}rei?? &le%’:oonﬁéglﬁ alﬁeél&l‘t O&ﬁ?y@ﬁm\/vas
renoved by pitpanerdl o2, spiadne oa;@n@thc hkemgPrcﬁanimiadxd@myxas Phiticdaty farinjestatide
remai ni ng sgluih m&% g 2 hr. Light yellow
crystals were coﬁhgct ed %Eei ?qgg%u?gﬁ&gsﬁéﬁf %Eesd with cold hexane to
gi ve 1-(benzhyclThy Pm%h@fe&mompf)lmﬁ'gﬂ Repnwpdie dwcbopisttion ey {80wEeyq) .
depending upon the type of formulation, size of a unit dosage, kind of excipients and other
factors known to those of skill in the art of pharmaceutical sciences. In general, a composition
of a compound of Formula (T) for treating a given disease will comprise from 0.01%w to
30 10%w, preferably 0.3%w to 1%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 {reatment or in a single unit dosage form ad libitum when relief of
symptoms is specifically required. Representative pharmaceutical formulations containing a
compound of Formula (I) are described in the Formulation Examples below,
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A m xture of 1-(benzhyclrylideneam no)cycl opropanecarbonitrile (30.56
g, 0.124 nol) 34 in concentrated HC1 (12 nmL) in water (100 nL) and
ether (100 nmL) was stirred at roomtenperature for 15 hr. The ether
| ayer was discarded and the aqueous |ayer was washed with ether. The
aqueous |ayer was then freeze-dried to give the title conpound as a
tan powder (13.51 g). 5 Synthesis Exanple 2 Synthesis of nethyl
2(S)-2-benzy|oxycarbonylan}no;3-chlorocarbonylp[ﬁp:onate 10
See, Synth. Conm 1993, 23(18): 2 5 y _
N—carbgbenzoxy-L-aspartate (5 gﬁ%géﬁgggégi di ssolved in 30 nL of
dry THF and st i r Fecdragend ewventign ‘mmm@.exaﬁwignwbu@t mmitedey,(thcdieuoﬁ/i@t h28. 5
|, 5 eq. . Ut i.on n ,,an
S0l ut i on' vas s oy re s ddfeoR ot s Bhogin B G e oo pacua
and the prodtrerdingdsthieSventipst al | i zed by met hyl ene chloride/ hexane to
gi ve 2(S)-2-benzyl oxycar bonyl ar ni no- 3- chl or ocar bonyl propi oni c acid

nmethyl ester. ill NWR (400 MHz, CDC13) 8 3.48 (dd, 1H, J=18.5Hz,
J=3.7 Hz), 3.56 (dd, 1H 1=18.5 HyynthdsiSExamble)l, 3.74 (s, 3H), 4.58 (m

1H), 5.10 (s, 211) ! 53%;%1&9 Rf %mocy&bp%gﬁazécg’réon(it%e h?rlépoclﬂgn@e 20Synthesi s
Exanple 3 Synthesis of nethy _
2(S)-2-am no-4, 4-di fl uoro-5-phenyl pent anoat e hydrobrom de 25To a

suspensi on of copper (1) bron de-di ngishydn sul fide conplex (2.6 g,
12.72 |, 1.2 eq.) in dry THF was a¢gded,g solution of Iithium
bromide (2.2 g, 25.44 mmol, 2.4 eq.) ™ dry THF. The mi xture was
stirred at roomtenperature (RT) for 20 mn, and then was cool ed

A mixture of benzophenone imine (25 g, 0.138 mol, Aldrich) and aminoacetonitrile
hydrochloride (25 g, 0.270 mol, Lancaster) in dichloromethane (1000 mL) was stirred in a 2L

15 Erlenmeyer flask under nitrogen at room temperature for five days. The reaction mixture was
filtered to remove the precipitated ammonium chloride and the filtrate was evaporated o
dryness in vacuo. The resulting residue was dissolved in ether (400 L) and washed with
water (200 mL) and brine. After drying over magnesium sulfate, the solution was evaporated
to give (benzhydrylideneamino)-acetonitrile (47.89 g).

20 A solution of sodium hydroxide (91 g, 2.275 mot) in water (91 mL) in a 2L flask was
cooled on ice under nitrogen and then treated with benzyl iriethyl ammonium chloride (2.0 g,
0.0088 mol, Aldrich ) and (benzhydrylideneamino)acetonitrile (47.89 g) in toluene (100 mL).
1,2-Dibromoethane (23 mL, 122.4 mmol, Aldrich) was then added dropwise, over 25 min, to
the reaction mixture with mechanical stirring and cooling to maintain the internal temperature

25  near +10 °C. The reaction mixture was then stirred vigorously for 24 hr at room temperature
and then poured into ice water and extracted with toluene, The combined extracts were
washed with brine and then treated with MgSO; and Norite. After filtering, toluene was
removed by rotary evaporation to give an oil (67 g). The residue was dissolved in boiling
hexane (400 mL), treated with Norite and filtered hot and allowed to cool. A dark oil

30 separated, which was removed by pipet (~2 mL). Scratching induced crystallization in the
remaining solution, which was cooled on ice for 2 hr. Light yellow crystals were collected by
filtration and washed with cold hexane to give 1-(benzhydrylideneamino)cyclopropane-

carbonitrile (30.56 g).
A mixture of 1-(benzhydrylideneamino)cyclopropanecarbonitrile (30.56 g, 0.124 mol)
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to -78C. A solution of benzyl nmagnesiumchloride (13 ni, 12.72 nmol,
1.2 eq.) followed by a solution of

2(S) - 2-benzyl oxycar bonyl am no- 3- chl or ocar bonyl propi oni ¢ aci d net hyl
ester (3.16 g, 10.6 rranol, 1 eq.) in dry THE were added The m xture
was stirred at -78C for 30 min and then was quenched with sat.
anunoni um chloride. The m xture was extracted with 5 ethyl acetate.
The organi c i enpemgatpdlie! (2 mé}jmmr(Iﬁ&ghbmdwﬂmls(mwtfm)ewaa@tﬁheﬂla&ﬂom
concent r at edej . MACKO; 5 t}h%lln{ c%%ﬂggw\/\@&scgr% 31655 aHueous gy@r%agsl# ni?ed

et hyl acet at e:'hexane
2('S) - 2- benz yHhex yibartyerny Ilaazmwasﬂm Gxae-Brigihiepiyt hetilerompeund ed chaFiway

ester. ﬁ ture of

2(S)-2-benzy oxy%ar bonyl am no- 4- oxo- 5- phenyl pent anoi ¢ aci d net hyl
ester (23%) and (diethylamno)sulfar trifluoride (DAST) (5 g) was
stirred at RT over three 10 days. M@ms then diluted with

di chl or onet haneg I SN NaOH sol ution
(150 nL). The aq&’éd% %@@gﬁgbg% "Jé% ”H’ ng?%%a%’ﬂ@’hﬂ?ﬁ“&ﬁede
The organic |ayers were dried over nagne5|un1sulfate and were then
concentrated in vacuo. The residue was purifped by flash colum (1:4
- 1:3 ethyl acetate: hexane) to give 2(S)-2-

benzyl oxycar bonyl am no- 4, 4-di f | uor o- 5- phenytpest anoi ¢ aci d net hyl
ester. 15A m xture of

2(S)-2-benzyl oxycar bonyl am no- di T¢"uomo- ﬁﬁénylpentanoic acid
met hyl ester (188 ng, 0.5 nun nd hydege bromde (2 1./1L) was
stirred at RT for two hr, after which the solvent was renoved to give
the titl@ ami nopentanoic acid nethyl ester HBr salt. 20Synthesis

Exanpl e 4 Synt hgs 'SﬁntPfCoQ;nh £do3 Aﬁ‘P@P 24\l QZW plﬂhyﬁ@ Ea%obgéoxy‘?@-aspgrtate

Fol | ow ng the Erocedure of

2-benzyl oxy & Bﬁ?‘F‘QH]“ﬁ&d‘S@Wé%F‘éPM %Wépﬁr(«;ﬂmdeaﬁz o Offbt Tydnykest er

i s reacted wiidrie{ hes 3BRBeRAA @ ) Wb slabd tu%qozaémrsggﬁﬁ@b Wpp€ kol de
starting mat rials tglt)%?ogare the HBr salts of | owm'ng am no

aci d met hy| Se¥ppyas e OB Hrn GheFolTenY VRS TGBP S N Yornar APt HhaPredient #asaci d
met hyl d§t ecryﬂllﬁedﬁyﬁ%ﬂmeéhléndhﬂfekdﬁe foOzi e AW IBeh ARV ARRh PlarRifb-g- MEL hy|

20S) - 2- am nanatani T RS Simy e, o SUR Bl Rrw ake 6 B o

Zi nc dust (J885HyJ~32HnmdEg (dwalﬁ Fdats e, saderz), 33¢ (& RY, 958 fn, MHY .5.180¢]

t hen al | owegnt ask was purged with dry N2 (2)1).
Dry phenol 129'?7{@’0{}? ‘P%dqss[%‘irf%p rrL) were added to the flask and
the mxture was warned to about 50C with vigorous 5 stirring.

1, 2- Di bpgnoet hane (14 gL) was ad %@sgckx N6, 71 Xture was then al | owed
to cool to RT and stirred for 30 (er- which TMSCl was added.
The mixture wasyshssisodmetyl 28)-F aminahbifeproSemhmyipentaidahydiranide
2-benzyl oxycar bonyl ami no- 3-i odopr opi oni ¢ acid nethyl ester (981 ngy, 3
nmol ) was added. After about 90 mn., palladiumcatal yst and

F
F’

T,

HBr * H,N ™~

25 To a suspension of copper(I) bromide-dimethyl sulfide complex (2.6 g, 12.72 mmol,
1.2 eq.) in dry THF was added a solution of lithium bromide (2.2 g, 25.44 mmol, 2.4 ¢q.) in
dry THF. The mixture was stirred at room temperature (RT) for 20 min, and then was cooled
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cycl opropyl met hyl carbonyl chloride (3 nunol) were added and the
reaction was stirred for 10 another 45 mn., to give 520 ng of
2(S) - 2-benzyl oxycar bonyl am no- 4- oxo-5- cycl opropyl pentanoic acid
nmet hyl ester. A m xture of
2(S) - 2- benzyl oxycar bonyl am no- 4- oxo- 5- cyclopropylpentanoic aci d

nmet hyl ester &%gﬁ muol ) and DAST (0.92 ni, mmol ) was stirred
at RT in a 4@z f{%&&w Brbensyl Wﬁgnesrtﬁ'@chm@p @3@%%;7% waal, 42 kak fellowe b

net hyl ene chiseladichera@ol Hee gkb ader i
which it vvai%s[)%é ti tlgag%ed bg?bm%enw&aglé%%h}l%&sat Iéﬂ%a%ldg#]hy} é%fClz

extracts we {1 &m0l 1 cahimatnr TR were pdsled aFhganixtamg ovas sisred ats 78I &rvfis
purified by wih ashheaW0NRhAGE FR¥%: (aﬁimﬂmmﬁ%}‘ﬂéﬂ&ee 764 HRAGL \)zastegtralgfe&' it 00

ng 2(8)-2-benzyl oxycarbonyl am no-4, 4- difluoro-5-cycl opro pent anoi c
acid met hyl e@%ﬁlaé?tat&sﬂg OgaMie fayErs Wersidried oxeIgpABnRSiuBY Pulfte and then sancéntrated in

2( S) - 2- benzyhyy ey Wadpuigady Aadichh c 20
aci d net hyl @fﬁ?g (r570 ml 87yn3§r§g I)M?Ep%?%ﬁxgﬁg%g{ﬁ%ﬁ fggmg ﬁf 37

nmol ) was s P"be”&ilmf%“ Ao-S-plferdpenigpgie #rid mehy etterent was

renoved by rotoey Mt@&ﬂm i&n@lé&?caﬂ:%gylﬁfgin&lo%l? BﬁénglgﬁéaSOﬁc acid methyl

ar ni nopent ano as a

Sy n![ hegl S Eﬁ%ﬁg? 9 (dyglgl}.mi tzagluopfgq Q%ST) (5 g) was stm:ed at RT over three

2(S) - 3 ami ndayd, Zlhdihiﬁciuttﬁvfa@ brex &m@@tvﬂmmmroﬁﬂgﬂﬁhéilﬁoo mL) and Cdl;«‘gilﬂﬂ%éagtz the
procedure o enzyl oxycar ony am no- 4- .
oxohexanoi cbg@fﬁbﬁe?hwn%gﬂgp \Egg 3y, %%1&’1?"@ 2 F’ﬁ‘?‘?’ft@i/ FHare Shiere
chlori de (6Thdgrgah2 layetsv@te)driadGver magnesium sulfate and were then concentrated in vacuo.

gg tS)e; 2& gegféfhe%)é%&: aﬁu?.%;%ﬁ%% Rasf’% ccﬁlbn!mo 1910 alrij ﬂ?}x aé%{a?e%e)?arllile)cto Sﬁ'e Z(’.j(S)n?—t hyl

2( S) - 2- benzYinalyxyea roplpnarided ucox Hhiexglpaitaoia adidimakylieyter. est er (0. 6 g,
2.04 1 eq f 0 I,0S

nmol , mgng vver&em%g%%(?%g%}ﬁ de}ﬂ%{c’xgﬁ%{rﬁé&g;&oﬁ% glﬁlr}l@?'()a e’%q?gtﬁlb‘ %@0 pi)
was added. mntéylﬁﬁtm(wgenmﬁé n;tnlql}amédymgemrommmhmghwfs stiméd a0 R br lowo b,

heating at gaGwhioh idsoifhilvas rhribydd ¥Give the titl
2(S) - 2- benzyl oxycar bonyl an:.;srgo 4, 4- %lf(%dleflﬁgﬁlg g)%tgrrll%ﬁai:cldaﬂéﬁﬁgl?rséetr@f

ester. See, aé%ynt hesis 2002, 17: 2561-2578. Fol | owi ng t he
procedure of Synthesis Exarrpl e 3, a mxture of 2(S)-2-
benzyl oggcar bonyl am no- 4, 4-di f | u@eiexaiehseaci d nethyl ester and

hydr ogen brom de were reacted her |vethet|tle

ar ni nohexanoi c acid meth'ﬁ féﬁ‘g‘i%%?‘“%éﬁf[ e‘ﬂ%’@;ﬁ‘ﬂ‘ﬁ@éﬁ%‘tsaaml e 7
Synthesis of O her Amno Acid Methyl Ester HBr Salts Follow ng the
procedure of Ex&nfrwéngBheivonsdyre 2 hamaly B aboye, emt%ﬁry}dx@mbaﬂylﬁmnoa-

hl b ted
appr opr | at e REBRL AR Dl A e a1 1 B b E R PPAG ST ol s 10
pr epar e2} heﬁmﬂl@aﬂlﬂ@d@ﬁtmd@mﬁmﬁd}m@nﬁgﬁaﬁc HBr alts of the following amino acid
methyl esters:

2(8)-2-amino-4,4-difluoro-4-phenylbutanoic acid methyl ester
2(S)-2-amino-4,4-difluoro-6-methylheptanocic acid methyl ester

30 Synthesis Example 5
Synthesis of methyl 2(8)-2-amino-4,4-difluoro-5-cyclopropylpentanoate hydrochloride

36



met hyl esters: 2(S)-2-am no-4,4-difluorooctanoic acid nmethyl ester
2(S)-2-am no-4, 4-di fl uorohept anoi ¢ aci d net hyl ester
2(S)-2-am no-4, 4-di fluoro-4-cycl opentyl butanoi c acid nethyl ester
252( S) - 2- am no- 4, 4-di f | uor o- 4- cycl ohexyl but anoi ¢ acid nmethyl ester
Synt hesis Exanple 8 Synthesis of nethyl
2(S)-2-am no-5, 5-di fl uoroheptanoate 30 H2N A m xture of
2-tert-butyl N-earbobenzoxy-L-glutamat 3.03. g, 10 nmol ) and
met hoxynet hyl am ne HCl (1.17 g, 12 nuno i
EDC (2.3 g, 12 mmol) and NW (3.3 nL, B0 mmol ) was stirred at RT for
2 hr. The reaction was washed &gky,& MNaHCO3 and sat. NaCl and
dried over My504. The sol vent S"rémovell to 5 give 3.67 g of
2(S) - 2- benzyl oxycar bonyl ani no- 44N- met hoxy- N- net hylam nocar bonyl ) -
23 B gnoilg a(i i4cli 1t %rzﬁm {3b nf$ Er%ﬁmol Sashe@ed @idbreg&uui fbr. 5 r@Sand ﬁfﬂ alloln@@to4

: ; -1414. e .above noi ¢ acid, ester
mol ) was dFSsBRfedbs festpes RO B F@dﬁﬁ ) %@heaelf&m%%ﬁw%ﬁm
nmagnesi um gﬂtp@&i%ig@@m%lﬂaﬁgarﬂlfﬁ%ﬁ%grﬁéﬂ&s acded todagblg Sﬂ%ﬁgﬁﬁ xﬁgbrdﬁi; xture
was stirred at - for r. s, then added, and.the crude
pr oduct %sSththzr%E‘i"@ﬂetbﬁ“F R4l Kes i aﬂgg‘f’f”i"gﬁe By tﬁ?“ﬂlﬂw?‘?&? &W‘Fgm( 20%
Et OdAc - hex aBRT mlidlsti&iad/ﬁr R, 2fter Mﬁg ym&yﬁ@[]abmy mﬂkmﬁ?@m@ﬁmm c
acid tert-but st.er. : Fol | owi.ng .t he pr.ocedure of.. S Si s
Exampl o 5, T0b5s Darlg SR BORGY S HEmee SRRERP SR SRR 4o

t-butyl est@si i Onhotawas daealX \Afletkbbut OB mifd )palleiien caphetaad t oget her in

ethanol to bg{cgggmz S e bGP REYS LRI LG R the LA MULRERE BROT ©

152( S) - 26 beawiheddyiar baivel Sainng of B B2-tinktlworobephamoiteoxadt d tert - but yl

ester (I | (5. stirred together at RT for 1 hr.
mTPyc?ogr%Pﬂ%%F : 1& ?cng;g):tgﬁﬁgt%i

The sol vent “wa enov ethyl ether was added to |
preci pi tate out Amstsodi2S)-2teraytoxypaoniarng-foxeewstppropgylgnfasoippay) - 2.

am no- 5, 5- dhﬁ&ﬂ%&aﬁ%&g}%&l@%é pAERE). BNV S AHbINRaBRIARAITG Akhicd (1
mmol ) was di ssolved I n methanol (5 _ni) and 20 benzeng)écgg %) after
whi ch TVS- divhe it ahke pixtugrgsiher ditufpovitansinyleng sldorids qpgaug ef{‘ﬁlg‘saf-
gljxt ure st Nﬂ@@bdd %Q.zlafi%,faﬂérmwﬁﬁbhrﬂm Jh@tnsantbmhcm_ zﬁﬂ%ﬁ\ﬂﬁﬂi@}dfk@l in
i oxane was_added, after ich solvent, was agajn renoved. .

ether was aBod: PHGTRETF HRL AL OB HEn %%?P?ﬂg?\l%ﬁfe&'ﬁ“%? pP‘F@H%y Hah
filtrated ter@ghataraphd)i-L-aginaehingd toiifd 100 glreRarRoiyxpetdnyletiho,4-

ester. ZSSycrllx Qoei\g-ls %yc%p?‘éggrlpeentgnoic acid methyl ester as a colorless oil.

A solution of 2(S)-2-benzyloxycarbonylamino-4,4-difluoro-5-cyclopropylpentanoic
20  acid methyl ester (570 mg, 1.87 mmol) in dioxane/4N-HCI (9 mL, 37 mmol) was sitred at RT
for two hr, after which the solvent was removed by rotoevaporation to give 450 mg of the title

" aminopentanoic acid methyl ester HCl salt, as a beige solid.

Synthesis Bxample 6
25 Synthesis of methyl 2(S)-2-amino-4,4-difluorchexanoate hydrobromide

o
HBr * HN ™~
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Synthesis of O her Amno Acid Methyl Esters Fol | owi ng t he
procedure of Exanple 8 above, the follow ng amno acid nethyl esters
are prepared fromthe appropriate starting material s:

302(S)-2-am no-5, 5-di fl uoro-5-cycl opropyl pentanoi c acid nethyl ester
2(S)-2-am no-5, 5-di fl uoro-5-phenyl pentanoi c acid net hyl ester
2(S)-2-am no-5, 5-di fl uoro-6-phenyl hexanoi ¢ acid nmethyl ester
Synthesis Exanple 10 Synthesis of N (1

- cyanocycl opr op%mmﬁng% #g’uea%@f %m@:@ﬁd%am?kg? AB) Rochzfibybdrbtalidnke-2) - (4
- fluorophen ent am

2(S) - 2- am nGtAe ffcr 5‘“&5Wéﬁwqﬁéeﬁtﬁawﬁtygmm%i%mbr'@z (&AL, Adwmol)1
eq.) was di ar&m(soemb hi%ddilﬂrdér%ﬁ}l&lﬁlﬂ&b~chﬂ:'béafrﬂo¥lﬂbx%ﬂi%ﬁ1@){éui ﬁetﬁﬁlégér@&qew

ket one (g 44 nynol , eq.) and potassi um carbonate
wer e adddd, THR the m xture was heated at 50C 100ver ni ght To

the resulting cQ(Bj@rb%ﬁztylonba(HoﬂsnﬂﬁnJ-%m&ﬂa%é ac'icﬁﬁ@tﬁ}!'lgﬂer%@ ‘%Qfmﬁﬁ@cﬁl
added, at -30C, §su pensi on of Zn( H)4é£/|g(ca )

) i €g.
prepared fr & REBREYRICT 9% i iglaenotietos hY wmet ﬁ?ql)@%rh@ﬁﬁbl@d@cﬁ ))
and the m Xbdigege WaGinad an@vMghol gou@ymsta&ueE?TT&\&ﬁ&ﬂf% stirfed 8t Rﬁa&s&ﬁgﬂﬂ was
guenched w H 1 .and es with ethyl acetate, dried and
concent r at eh’ '1‘5‘51'35’ g afae ‘[’tﬁg th %Se‘“ﬁr’ Beite2(S)-2-benzyloxycarbonylamino-4,4-
4, 4-dif |1uormﬂﬁofqniamy11aad Dt 2stds Bed, Gy;a‘z;lem)zmm&&sﬁ 4573,
m xtuyre of the above

fl uor ophenyDet h nQ) pent
peﬁt angl c )altm d %31 'tﬁ‘}%%) roce “rﬁﬂf%@?ﬂ%ﬁr%‘ﬁaﬁé’&%’i”ﬁcﬂﬁ?@ fle
hydr ochl ori bbezy@oky&rbmﬂhr)nno%ﬁﬂl(oﬂoh&aﬁuﬁmid)m@m ey 1R g B nide Wéle

o1 18 Stk e ol e Bl s Rttt AL S BITONL YR, Sl o7 1 0o and

et hyl aceta

15 Synthesis Example 7
Synthesis of Other Amine Acid Methyl Ester HBr Salts

Following the procedure of Example 6 above, 2-benzyloxycarbonylamino-3-
chlorocarbonylpropionic acid methyl ester is reacted with the appropriate substituted
20  meagnesium chloride starting materials to prepare the HBr salts of the following amino acid
methy! esters:
2(8)-2-amino-4,4-difluorooctanoic acid methyl ester
2(S)-2-amino-4,4-difluoroheptanoic acid methyl ester
2(8)-2-amino-4,4-difluoro-4-cyclopentylbutanoic acid methyl ester
25 2(8)-2-amino-4,4-difluoro-4-cyclohexylbutanoic acid methyl ester

Synthesis Example 8
Synthesis of methyl 2(S)-2-amino-5,5-difluoroheptanoate

o)
HoN ~
30 .0
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20 reaction was stirred an additional 20 mn at RT, after which
product was extracted with ethyl acetate, purified with flash col um
(30-35% ethyl acetate - hexane), and crystallized with DCM hexane to
gi ve

N- (1- cyanocycl opropyl) - 4, 4-di fl uor o- 5- phenyl -2(S) 12, 2, 2-trifluorol(S)
- (4-fluorophenypet hyl a. mi no) pentam de as a white crystal. 25Synthesis
Exanpl e 11 Syntﬁé‘g tgfeBf2-%&€ibatymceré@,bemoxx-hélutwter@-D%g} 10 mmol) ahdh | i ke

manner as imﬁﬂﬁﬁ@ﬂ@iﬁ%ﬁi.ﬁé@zﬂﬁﬁiﬁ@bﬁﬂﬁ?%queﬁ?gﬁlﬁgﬁ.ﬁ%?f’ar ed

fromreaction Og)f 1-am nocycl opr opanecarboni tri | W th
the appr opr "% 28 MNYBY {43 &L, oljwps stimel & RS ifori2ihe Tho readtiop wadivaskedaci d

ester: with IN-HC, NaHCO; and sat. NaCl and dried M .
N (1- cyagocycl opr opi(l -4 34- di fl Sorag- 4;epﬁg§ylg-sgf 8}%5?3?%%%@?%8?00- 1(5
)-(4- f1dor §PRRYBELH ]—%hqn%gw%r@w]g@mo-ﬂl- -methoxy-N-methylaminocarbonyl)-

N- ( 1- cyanoc ath Ri0td)-biftyl 4si6H :Islalé%ﬁ?'sgféiﬂ%glﬁ}ﬁ. 26Phfli, f0: 2atiliafd uor o- 1(5

)-(4- fluorophenypet hyl am _noj‘hept a _

Al- 0- cyanocycl opﬁt’iﬁ?@’)’ bugangicgpijegfer(b 3%, dyamabpras gipselved ETHRang catfddior o-
1 (S-(4- f LM,Q&M&%&@V&]%H&M Q}‘fdﬁﬁ@-g'rﬁt?, 10 mmol) was added, The reaction

N- (1- cyanocycl opropyl) -4, 4-di fl uoro-2 )-ghz, 2,2-frifluoro-1 §-(4-

f I uor oph eny%@ihﬁgwésﬁ%ﬁ%gﬁé@a%%é hr. IN HCl was then added, and the crude product was
10N- ( 1- aaneauokopropwA) add ghritled §yURE o RER IR ER AR:Hekdnb) tH @021 - (4-
fluor ophenygeet%l | a noP henptsam de | |

N (1- cyanocy®f %’fyﬁ%bﬂ’-aﬁ‘} R PhaRtpQSe siddprabutyl estes 1 £ | uor o- 1( S) - (4-

f1 uor ophenyf | et Fplianihgin} motedie dESyAedsE:IARBCY SO PRy b arbbnfraslino-5-

L or o e Y SARRI OB i LSBT0 B) o eoMoSy ch ) (e éhted ogether i ethanol
N- ( 1- cyanocipaivep(yithayibxseatiofiflantin®s,4-difclondpenioit ac2d Brb2tyPesr.t ri f 1 uoro

- 1(S 4- f| [ 1 t,am d .

N- ( 1E cg/éélocycl g%@%ﬁ@ﬁﬁ‘?ﬁ%ﬁsl uoﬁ%?’g‘(i glpﬂrf,g?faﬂ?lf PG TS eresl! e

fl aor Opheny‘ﬁ'@ﬂWﬁl (émlhwymetpreamgg@er at RT for 1 hr. The solvent was then removed and _

20N- ( 1- cyangenl-nr PR Yddea & Recihie u&r&;sfmoe mﬁicﬁgaﬁeynlﬁl&&@&té%wéz(%;-if iflu
f h t hyl pentam de

{
oro- | (3)-(4- fluorophenyDethylam no
N ( 1- cyanoc3FErspr SHesebeptagoigpdid.uor o- 5- pheny1- 2(5)-[2, 2, 2-tri f | uor o- 1(
8) - (4- f1 uor ophayibhed ShAkeRMIPLM @MHnS was dissolved in methanol (5 ml.) and
N(1-c ocycl opr.opyl) -5, 5-di fl uoro-6-phenyl-2(8)12, 2, 2-tr| f? uor o
) 1(()) - Z?I? C!_}{:nzeng ES I'ET},/ \ zﬁer which 'IMS—diazomethage (E.OX/I in hexane; 3 mL) was added and the

mixture stirred at RT for 10 min. The solvent was removed and HCI in dioxane was added,
after which solvent was again removed. Diethyl ether was added to precipitate out the solid,

which was then filtrated to give 2(S)-2-amino-5,5-difluoroheptanoic acid methyl ester.

25 Synthesis BExample 9
Synthesis of Other Amino Acid Methyl Esters

Following the procedure of Example 8 above, the following amino acid methyl esters
are prepared from the appropriate starting materials:
30 2(S)-2-amino-5,5-difluoro-5-cyclopropylpentanoic acid methyl ester
2(8)-2-amino-5,5-difluoro-5-phenylpentanoic acid methyl ester
2(S)-2-amino-5,5-diffuoro-6-phenylhexanoic acid methyl ester
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25 fl uorophenyfl et hyl am no) hexam de Bl OLOd CAL EXAMPLES Bi ol ogi cal
Exanmple 1 30Cat hepsin B Assay Sol utions of test conpounds in varying
concentrations were prepared in 10 pL of dinethyl sulfoxide (DVSO
and then diluted into assay buffer (40 ptL, conprising: N, N-bis(2-
hydr oxyet hyl ) - 2- am noet hanesul fonic acid (BES), 50 trilqg (pH 6);

pol yoxyet hyl enesor bi t an nonol aur @i 1§Exa§xﬁ?c 1and dithiothreitol (DTT),
2.5 M. Human cathepsin B (0.02 25 nL of assay buffer)
was added t o Syfitkesidiof M1 -oyrsocydiwom$siydifwiraif-plongl-2Be 2 Ritibord- HF)-B- 10
seconds on a shaker plate, c a for 30 mn at room
tenperature. Z- FRAMC (20 an °§°pgeny§€9yl‘mm§? %@gday buffer) was added
to the assay solutions and hydrol ysis was fol |l owed
spectrophotonetrically at (X 460 nit) for 5' Appar ent inhibition
constants 5(1(1) were calculated fromthe e progress curves

usi ng standard mat hemati cal nodel s. pounds of the invention
were tested by the above-described assay ajfd observed to exhibit
cathepsin B inhibitory activity. Bi oéFog| vatrExanpl e 2 10Cat hepsin K
Assay Sol utions of test corrpou ds in yarying concentrations
were prepared in 10 pi of di nmethW roxi € O and then diluted
into assay buffer (40 pL, conpr g: HVES (pH 5.5); EDTA, 2.5
inM ands DTT, 2.5 triM. Humar epsi n R (0 0906 pMdles in 25 pAL
of assay buffer) was added to the dilutions. The assay sol utions were
m xed for 5-10 15 seconds on a shaker plate, covered and incubated
for 30 min at rb@ﬁwtié@g%am‘nmﬂé—difmad@lfﬂei}hﬁmg:enme(fmrmw&émml 25qbi of
assay buff I r

ol | oued speadiBiBioaspbBald Pr BBk AR MR SO ol 3 T
i nhi biti on rotssimaerrEnEKE. Sﬁemeolciaﬂdmemaé@dfqﬁlé#heﬁmg“@ﬁ@yh%fﬁéﬁtéﬁr%ss
curves usi ng. dard mat hemati cal nodels. Conpounds of the invention
were tested by t he above-described assay and observed to 20exhi_bi t
cathep sin K i nkpBetepliingopdapsaion (mnerfosgpion) reqciighpgpductyvas added, at 0%,

a suspension of Zn(BHa): (ca. 1.1 eq.) [which was prepared from NaBH, (1 eq.) and ZnCl,
(1M in diethyl ether; 2 eq.)}, and the mixture was allowed to warm to RT overnight. The

reaction was quenched with IN HCl and extractes with ethyl acetate, dried and concentrated
15 to give the erade product, 4,4-difluoro-5-phenyl-2(8)-[2,2,2-trifluore-1(S)-(4-
fluorophenyl)ethylamino)pentanoic acid.
A mixture of the above pentanoic acid (1 mmol), 1-aminocyclopropanecarbonitrile
hydrochloride (1.2 mumol), HATU (1.2 mmol) and NMM (4.0 mmol}, in DMF, was stirred at
RT for 2 hr. Saturated ammonium chloride and ethyl acetate were then added, and the
20  reaction was stirred an additional 20 min at RT, after which product was extracted with ethyl
acetate, purified with flash column (30-35% ethyl acetate — hexane), and crystallized with
DCM-hexane to give N-(1-cyanocyclopropyl)-4,4-difluoro-5-phenyl-2($)-{2,2,2-trifluoro-
1(5)-(4-fluorophenyl)ethylamino)pentamide as a white crystal,

25 Synthesis Example 11
Synthesis of Acid Amides of the Invention

In like manner as in Synthesis Example 10, the following amides are prepared from

reaction of I-aminocyclopropanecarbonitrile hydrochloride with the appropriate carboxylic
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Cat hepsin L Assay Sol utions of test conpounds in varying
concentrations were prepared in 10 ;IL of 25 dinethyl sulfoxide
(DVMBO) and then diluted into assay buffer (40 pL, conprising: |VIES,
50 rnM (pH 5.5); EDTA, 2.5 tnM and DTT, 2.5 inM. Hunman cathepsin L
(0.05 pwoles in 25 ktL of assay buffer) was added to the dil utions.

The assay sabigtéfRga¥RER chesRAldilOhciPesd) seconds on a shaker plate,
covered and incubated for 30 mn at roomtenperature. Z-Phe-Arg- AMC

(1 tiMles in 25V (-cignocxdepspyhdirdifiupronrphend 269-12,22 tfoms K8y(4sol ut i ons

and hydr ol yslilgmﬁgnmglyfa@ﬁgogmidgpect rophotonetrically at (X 460 am
for 5 mn. Apparent inhibition constants (KO were cal cul ated fromthe

enzyne progress &reeeocydinmpyl ¢ driifinon-traethdPeDil2 ARyl KS)-(4-

Conpounds oftuébshehINBNEMANNYRLS L €st ed by the above-described assay
and observed trgﬁ]exﬁh)iéb?t ca)t\t%% s?n L inhibitory activity. Biological

Exanpl e 4 Cat hes§i-tv2u9cpdapmpyBa i fuoress-otlopropil-260 i d drtioionl (Sddyi ng

concentrat i aasopHRh)RyBRALBEhtinldel0 gL of 5 dinmethyl sulfoxide (DVSO)
and then diluted into assay buffer (40 gL, conprising: MES, 50 inM

(pH 6.5); EDTA, %{sevamgeycianepriarti-difion-26§)(2.23-thgoralf6lot hanol , 2.5 mv
and BSA, 0. a@SephebiRfyleat:heRshleS (0. 05 pMles in 25 p.L of assay
buf fer) was a-ddfse]\gj to the dilutions. The assay solutions were m xed
for 5-10Ysecondd"Hifyanocyriperpyiht Ao A @ridd24mdrornii4t ed for 30 min

at .room t enfiesraghey®etharvabndfdmidy 9- AMC (4 nMbles in 25 pL of assay
buffer 10 cont aifj\g'hn% 10% DV5 3 V\%S added to the assay sol utions and
hydrol ysis was f 6! T SRR EBERY-&AHEReRADIE &P HucR 1(-360 nrn) for 5

ni M Appar efitorophbiyijethyianincionahiant s (1 C) were cal culated fromthe
Compounds of -t hePH Y ERPBR T b TR R e By BB AL RECUPPHEY G say
and obséb veﬂum@hmvﬂbtb}"lmnin@)b&tqﬁﬂé n Sinhibitory activity. 15
compounde. | 1 vary iy eeRRRRL R SR Resohesy 2T e Mot | SEE
di net hyl suflsomphereDetoNgopo)amenithen dil uted into assay buffer (40 pi-,
conpri si ng: NESN—@annocyclopropyl)-S,5-diﬂuoro—Z(S)-[2,2,2-f:riﬂuoro-1(.S)—(4-
fluorophenyl)ethylamino)heptamide
20 N-(1-cyanocyclopropyl)-5,5-difluoro-5-cyclopropyl-2(8)-[2,2,2-triftuore-1 (S)-(4-
fluorophenyl)ethylamino)pentamide
N—(I-cyanocyclopropyl)-s,S-diﬂuoro—S-phenyl-Z(S)-[2,2,2-u'iﬂuoro-1(.S’)-(4—
fluorophenyl)ethylamino)pentamide
N-(1-cyanocyclopropyl)-5,5-diftuoro-6-phenyl-2(S)-[2,2,2-trifluoro-1(S)-(4-
25  fluorophenyl)ethylamino)hexamide

BIOLOGICAL EXAMPLES

Biological Example 1
30 Cathepsin B Assay

Solutions of test compounds in varying concentrations were prepared in 10 pL of
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 uL, comprising; N, N-bis(2-
hydroxyethyl)-2-aminosthanesulfonic acid (BES), 50 mM (pH 6); polyoxyethylenesorbitan
monolaurate, 0.05%; and dithiothreitol (DTT), 2.5 mM). Human cathepsin B (0.025 pMoles
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20 niM (pH 6.5); EDTA, 2.5 niM and NaCl, 100 m 114); DTT, 2.5 rnM
and BSA, 0.01% Human cathepsin F (0.1 pMdoles in 25 gL of assay
buffer) was added to the dilutions. The assay solutions were m xed
for 5-10 seconds on a shaker plate, covered and incubated for 30 mn
at roomtenperature. Z-Phe-Asg-AMC (2 nMdles in 25 g.L of assay
buffer contaipjing 10% DVSO) was added to the assay solutions and
hydrol ysi s Wa& #lotfiesnebriepates addphis thsdiletions aThe pssapsohsipnsxveregBixed fo) 5-Fbr

5 nm Appar %E&nds%ﬁh@l&akér%ﬁt&%&%@ﬁfd%ncﬁﬁa@d 38 nfiAkG M@%;Itﬁr%%ﬂe
a

enzyme progress curves using standard rrat ematic
Conmpounds ofAMGE0Ciniples i ?érillwéﬁséﬂ)tb@ﬁtréwaﬂﬁﬁdadh@thabﬂ%aebhammdiedrms ay

SoPHaRvACEU TR R s PR ol Pl Sl bt e s
f or mul at iSon€KDwert adlmilatg fangbﬂcgmmmbrggresmgm biging standard ig@?gﬂéduaél M%B?Sr -
E)é?(r:lm :\/gnéh;?ra\ zI;t e%gl_ﬁ% %I%linﬂer%h Rt 5?%% eWSd:l?r% ‘%\/%i?qfﬁs gogerged 19

100 niL exhibit cathepsmBmhibitory actiwty. Formul ati on Exanple 2 10

| NTRAVENOUS FORMULATI ON: Conpound of Forrula (1)0.1-10 ng Dextrose
Monohydrateq.s. to nmake isotonic Citric Acid Monohydratel. 05 ny

Sodi um Hydr oxi de0. 18 ng 15Wat er fRislogica} Baripier®y. s. to 1.0 ni
10 Cathepsin K Assay

Solutions of test compounds in varying concentrations were prepared in 10 uL of
dimethyl suifoxide (DMSO) and then diluted into assay buffer (40 pL, comprising: MES, 50
mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin K (0.0906 pMoles in 25
UL of assay buffer) was added to the dilutions. The assay solutions were mixed for 5-10

15  seconds on a shaker plate, covered and incubated for 30 min at room temperature. Z-Phe-Arg-

AMC (4 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
(X} were calculated from the enzyme progress curves using standard mathematical models.

Compounds of the invention were tested by the above-described assay and observed to

20 exhibit cathepsin K inhibitory activity.

Biological Example 3
Cathepsin L Assay

solutions of test compounds in varying concentrations were prepared in 10 pL of
25 dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 pL, comprising: MES, 50
mM (pH 5.5); EDTA, 2.5 mM,; and DTT, 2.5 mM). Human cathepsin L (0.05 pMoles in 25
uL of assay buffer) was added to the dilutions. The assay solutions were mixed for 5-10
seconds on a shaker plate, covered and incubated for 30 min at room temp erature. Z-Phe-Arg-
AMC (1 nMoles in 25 uL of assay buffer) was added to the assay solutions and hydrolysis
30 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.
Compounds of the invention were tested by the above-described assay and observed to

exhibit cathepsin L inhibitory activity.
42



Formul ati on Exanpl e 3 TABLET FORMULATI ON: Conpound of Formula (1)1 %
20M crocrystalline Cellul ose73% Stearic Aci d25% Col | oidal Silical%
25The foregoing invention has been described in sone detail by way of
illustration and exanple, for purposes of clarity and underst.andi ng.
It will be obvious to one of skill in the art that changes and

nodi fications may be practiced within the scope of the appended
clains. Therefore, it is to be understood that the above description
is intended to be illustrative aﬁﬁdm@@lﬁg@@kotive. The scope of the
i nvention should, therefore, be d?fﬁ gf not with reference 30 to

t he above description, but shoul d B determned with

reference to t hGSoitﬁbrhs@‘&eﬁt@o:ﬂm@dkd@%rﬁﬁ@doﬁ&nﬁa’iﬂomrwpféﬂm&dhﬁ1(5;blld)f scope
of eqU|vaIents to which_such c are entit ., WE CLAIM 1. A
conpound %of W%“ED’(‘CI“’)(DMSO) end)thws‘éw%q ipto a?s}apbuf%h&omé RwERE dFS: fbr

with the Caﬁﬁ?@fﬁéﬁ”ﬁﬁm%'n‘ﬁﬂ R NICR 0030, B%na@éaﬁtoé’théu@ﬁﬂ‘?%l\fi%&‘hSA

cycl oal kyl ene optionally substituted with one of Rb"i ndependent | y
sel ect ed fr 6A9%l Kyinan databpsin S0y blpienio 25 dl. af %Wé)nffwbwasmdéﬂd to the dillutiphs,

cycl oal kyl, ?,(gés%%olﬁﬂargué% mix&%ref R)asgééhds otﬂeatsﬁsfkgx%aﬁé léé/\lered and incubated for

alkoxycarbon
30 min at room temperature. Z-Val-Val-Arg-AMC {4 nMoles in 25 pL of assay buffer

10 containing 10% DMSQ) was added to the assay solutions and hydrotysis 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.

Compounds of the invention were tested by the above-described assay and observed to
exhibit cathepsin § inhibitory activity.

15

Biological Example 5
Cathepsin F Assay

Solutions of test compounds in varying concentrations were prepared in 10 pL of
dimethyl sulfoxide (DMSQ) and then diluted into assay buffer (40 uL, comprising: MES, 50
20 M (pH 6.5); EDTA, 2.5 mM; and NaCl, 100 mM); DTT, 2.5 mM; and BSA, 0.01%. Human
cathepsin F (0.1 pMoles in 25 pL of assay buffer) was added fo the dilutions. The assay
solutions were mixed for 5-10 seconds on a shaker plate, covered and incubated for 30 min af
room temperature. Z-Phe-Arg-AMC (2 nMoles in 25 pL of assay buffer containing 10%
DMSO) was added to the assay solutions and hydrolysis was followed spectrophotometrically
25  (at A 460 nm) for 5 min. Apparent inhibition constants (K;) were calculated from the enzyme
progress curves using standard mathematical models,
Cornpounds of the invention were tested by the above-described assay and observed to

exhibit cathepsin F inhibitory activity.

30 _ PHARMACEUTICAL FORMULATION EXAMPLES

Representative pharmacentical formulations Containing a Compound of Formula (I}
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10ar yl oxycar bonyl ; wherein the aromatic or alicyclic ring in the
groups attached to cycloal kylene is optionally substituted with one,
two, or three substituents independently selected from al kyl,

hal oal kyl , " cycl oal kyl, cycl oal kyl al kyl, aral kyl, aryl oxycarbonyl,

al koxy, hydroxy, hal oal koxy, hal o, carboxy, al koxycarbonyl, am no,
nonsubsti tuted am no, 15di substi_t ut ino, or acyl; R3 is hydrogen
or alkyl; R5 is hydrogen or alkﬁgﬁmgggiééﬁﬂﬁﬁ optionally substituted
by one, twRAFORMERBAREON;ndependently sel ected from al kyl, hal o,
hydr oxy, hydroxyal kyl dr oxyal koxy, al kgx al koxyal kyl ,
alkoxyalkyloxy,¥%Tﬁ1 %ﬁﬁﬁéﬁp%{ﬁaloalkoxy, %%ﬁ?“ﬁ%ano, nitro, acyl,
cycloal kyl, cycCidd Aoy Mbiopthdrate ar boxy, al kopgygar bonyl , al kyl sul f onyl,
aninosu%fonyl, Qﬁranﬁn ah{yl, and further where the aronatic or
alicyclic ring T T 7E"88t onal |y substitut®®with one, two or three
i ndependent | y sBbedbed from al kyl, al koxy, hal oal kyl, hal oal koxy,
hal o, hydr oxy, r boxy, cyano, nitro, aryl or_cycloal kyl; 25R7 is
hal oal kyl ; R8 i@gﬁydrogen, al kyl , aIkoxyaﬂ%&?l%%n%aloalkyl; 45 R22
22 1C. is cycloal kyl, cycl oal kyl al kyl, aryl, aral kyl, wherein the

aromatic or alicyclic ring in Rgz i@.oggiogally substituted with one,
two, or three Rd independently al kyl, hal oal kyl,
al koxy,10hy &FBBAYERQUDBOREXLATIGI:0, nitro, cyano, carboxy,

5al koxycar bonyl__aryl ., ryl, cycloa cycl oal kyl al kyl ,

aral kyl , het er oar P%%ffﬁgﬁﬁﬁgs nDnsubstit%F{@hﬁnino, di substit ut ed
am no, or acyl ;Dextrpss Moapliydfasne- , wher ei ng4.hemakdeksptoatee group is
optional |y subskjdul.&d M e to six fl o_atons; and Zis a
di rect bond or }r%kyﬁéﬁﬁg%ﬁvﬁgrein t he aI#@%ﬁ%ne portion is
optional | y subseiiglygrosideh 10one to si x #18mgo atoms; or, a

phar mageut i cal lwataasaptaghe salt thereof q.s. to 1.0 mL

Formulation Example 3

TABLET FORMULATION:
Compound of Formula (I) 1%
20 Microcerystalline Cellulose 73%
Stearic Acid 25%
Colloidal Silica 1%
25 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
30 to the above description, but should instead be determined with reference to the following

appended claims, along with the full scope of equivalents to which such claims are entitled,
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2. A conpound according to Claim1l wherein Rl and R2 together with

t he carbon atomto which they are attached form cycl oal kyl ene.

3. A conpound according to Caim1 wherein Rl and R2 together with
the carbon 15 atomto which they are attached form cycl opropyl ene.

4. A conmpound according to any one of Clains 1-3 wherein R7 is
trifluoronethyl, difluoromethyl, 2,2,2-trifluoroethyl or
pentafluoroew]%gL 5. A conpound according to any one of Clains 1-3
wherein 12.3 “R8 are hydrogen, R22 is aryl, aralkyl,

cycloallcyl or cycloallcylalkyl; Y is -alkylene-; and Z is a 20direct
bond. 6. A tonpdusmhpseddadFednila(@®m t he fol | ow ng conpounds, or a
pharmaceutically acceptable salt thereof:

N- (1- cyanocycl opropyl) - 4, 4- dlfluor%?S p} —"ﬂKZ(S) (2,2,2-trifluoro-1(
S)-(4- fluorophenyflethyl am no)penta de;

(1- cyanocycl opropyl) - 4, 4-di f | udf o- 4;,pheny1-2 (5)-(2,2,2-trifluoro-1
(5)-(4- fluorophenyl) ethyla )bdi n de

N- (1- cyanocycl opropyl) -4, 4-dif o- th § 2(3)€q2,2,2-trifluoro-1(
S)- (4- fl uorophenypet hyl am n8fheptam de; \;7<i% N—(l - cyano

cycl opropyl) -4, 4-di fl uoro-5-cycl opjopyl- 4(5) 22-trifluoro-1
(S)-(4- 30 fIuorophenypethylanlno)B%ntanind

N- (1- cyanocycl opropyl) -4, 4-difluoro-2(5)-(2,2,2-trifluoro-1(5)-(4-

f | uor ophenyl ) et hyl am no) hexam de; 1

N (1 cyanocyc# ropyl)-4,4-difluoro-2(S)-(2,2,2-trifluoro-1(S)-(4-
fIuorophenypg'ﬂgPanlno)heptanlde

5N- ( 1- cyamocycl opropyl) -4, 4-difluoro-2(S)-(2,2,2-trifluoro-1(S)-(4-

f I uor ophenypet hyl_ am no) oct am de; . ] 2

N (1 cyanooyS SRR LAt g1t fissriensp 1 BHFRAR LR’ 68 Ssset T | yo
ro-1(S)-(4- fl uorgpduityispeditphalyi snis)itesdariarsneer two R? independently selected
from alkyl, halo, alkylamino, dialkylamino, aryl, aralkyl, cycloalkyl,

cycloalkylalkyl, heteroaryl, heteroaralkyl, alkoxycarbonyl, or
10 aryloxycarbonyl;
wherein the aromatic or alicyclic ring in the groups attached to cycloalkylene is
optionally substituted with one, two, or three substituents independently selected
from alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aralkyl, aryloxycarbonyl, alkoxy,
A hydroxy, haloalkoxs'r, halo, carboiy, alkoxycarbonyl, anifno, monsubstituted amind,
15 disubstituted amino, or acyl;
R’ is hydrogen or alkyl;
R’ is hydrogen or alkyl;
R® is aryl optionally substituted by one, two, or three R® independently selected from alkyl,
halo, hydroxy, hydroxyalkyl, hydroxyalkoxy, alkoxy, alkoxyalkyl, alkoxyalkyloxy,
20 haloalkyl, haloalkoxy, oxo, cyano, nitro, acyl, cycloalkyl, cycloalkylalkyl, carboxy,
alkoxycarbonyl, alkylsulfonyl, aminosulfonyl, or aminoalkyl, and further where the
aromatic or alicyclic ring in R® is optionally substituted with one, two or three R
independently selected from alkyl, alkoxy, haloalkyl, haloalkoxy, halo, hydroxy,
carboxy, cyano, nitro, aryi or cycloalkyl;
25  R’is haloalkyl;
R® is hydrogen, alkyl, alkoxyalkyl or haloalkyl;
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N-(1-cyano

cycl opropyl) -4, 4-di fl uoro-4-cycl ohexyl -2(8)-(2,2,2-trifluoro-1(S)-(4-

10 fl uorophenyl) et hyl am no) but anam de;

N- (1- cyanocycl opropyl) -5, 5-difluoro-2(S)-(2,2,2-trifluoro-1(5)-(4-

f I uor ophenypet hyl am no) hept am de;

N (1- cyanocycl opropyl) -5, 5-di fl uoro-5-cycl opropyl -2(S)-(2,2,2-trifluo

ro-1(S)-(4- fluorophenyl)ethyl am no) pent anam de;

15N- (1- cyanocycl opropyl) -5, 5-di fl uor o- 5- phenyl -2(S)-(2, 2, 2-trifl uoro-

&E (S%I_- (4- fl LIRf:2 Qm@ﬁﬁ&l@%bﬁ;@l%ﬁfﬁliﬂl@) ﬁ@mtﬁ? l@'Ih' [it@reinQhe aromaz‘ac 20r ghcychc ring in 1
- cyanocycl opr.ep uoQr o- en tr ro-

S)-(4- fluorophe fl%/%‘%“ﬂ%’ué{ﬁ?q’ﬁ%‘?ﬁ 8 Yiihiet B mﬁ?ﬁ’e’b‘i?&ﬁl%sék :EI%

cgnposi tion C(ﬁnpaikﬁ; }ﬁhg)aacyn@mmumgr&fy }a.mﬁlk@mhﬂé niftoatyiso, J:alﬁoﬂyl;l 20

adm xture.with o t abl e ex

phar maceut i cal g‘%‘ﬁfﬁ@?ﬁgﬁ argrh?tﬁﬂﬁ'y ﬁy"é &P’ﬁf ?qawy]??féﬁﬁ‘&%ﬁlf geé‘ir?ﬁagk%’f a

medi canent for t meabimgisdbsiiteled hdinb alisbitmedenificspepse i n an ani nal

medi at ed by .. The use of ai,m.8 erein th

ol eter i ous T Artnaetassrints dRguatry wowy ReTbis! 5h S stdermg

of rheumat oi d ar ttms;tang, nultiple sclerosis, nyasthenia gr avi s,

psoriasis viul § ease, system :
poor asi .  PETRIL MR, 99515 AUE S RERE oo LT PR
cl ai mred 1th any om@tmﬁlxttlhmmmi 6 in the manufacture of a nedi canent

for treati ng)raarrg%ag&gcaﬂgq?c%&tg%wgm Jer apy wherein the therapy

causes an i nmune respons e patient.

2. A compound according to Claim 1 wherein R' and R* together with the carbon

atom to which they are attached form cycloalkylene.

3. A compound according to Claim 1 wherein R’ and R? together with the carbon

15  atom to which they are attached form cyclopropylene.

4. A compound according to any one of Claims 1-3 wherein R’ is trifluoromethyl,

difluoromethyl, 2,2,2-trifluoroethyl or pentafluoroethyl.

5. A compound according to any one of Clalms 1-3 wherein R, R® and R® are
hydro gen; R* is aryl, aralkyl, cycloalkyl or cycloalkylalkyl; Y is -alkylene-; and Z is a
20  direct bond.

6. A compound selected from the following compounds, or a pharmaceutically
acceptable salt thereof:
N-(1-cyanocyclopropyl)-4,4-difluoro-5-phenyl-2(8)-(2,2,2-trifluoro-1(8)-(4-
fluorophenyl)ethylamino)pentanamide;
25 N-(1-cyanocyclopropyl)-4,4-difluoro-4-phenyl-2(S)-(2,2,2-triftuoro-1(5)-(4-
fluorophenyl)ethylamino)butanamide;
N-(1-cyanocyclopropyl)-4,4-difluoro-6-methyl-2(5)-(2,2,2-trifluoro-1(S)-(4-
fluorophenyl)ethylamino Jheptamide;
N-(1-cyanocyclopropyl)-4,4-difluoro-5-cyclopropyl-2(5)-(2,2,2-trifluoro-1(S)-(4-
30  fluorophenyl)ethylamino)pentanamide;
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N-(1-cyanocyclopropyl)-4,4-difluoro-2(,8)-(2,2,2-trifluoro-1(S)-(4-
fluorophenyl)ethylamino)hexamide;
N-(1-cyanocyclopropyl)-4,4-difluoro-2(5)-(2,2,2-trifluoro-1(S)-(4-
fluorophenyl)ethylamino)heptamide;
N-(1-cyanocyclopropyl)-4.4-difivore-2(S)-(2,2,2-trifluoro-1(S)-(4-
fluorophenyl)ethylamino)octamide;
N-(1-cyanocyclopropyl)-4,4-difluoro-4-cyclopropyl-2($)-(2,2,2-trifluoro-1(S)-(4-
fluorophenyl)ethylamino)butanamide;
N-(1-cyanocyclopropyl)-4,4-difluoro-4-cyclohexyl-2(5)-(2,2,2-trifluoro-1{5)-(4-
fluorophenyl)ethylamino Youtanamide;
N-(1-cyanocyclopropyl)-5,5-difluoro-2(5)-(2,2,2-trifluoro-1(8)-(4-
flnorophenyl)ethylamino)heptamide;
N-(1-cyanocyclopropyl)-5,5-difluoro-5-cyclopropyl-2(5)-(2,2,2-trifluoro-1(S)-(4-
fluorophenyl)ethylamino)pentanamide;
N-(1-cyanocyclopropyl)-5,5-difluoro-5-phenyl-2(S)-(2,2,2-trifluoro-1(S)-(4-
fluorophenyl)ethylamino )pentanamide; or
N-(1-cyanocyclopropyl)-5,5-difluoro-6-phenyl-2(S5)-(2,2,2-trifluoro-1(S5)-(4-

fluorophenyliethylamino)hexanamide.

7. A pharmaceutical composition comprising a compound of any one of Claims 1-6 in

admixture with one or more suitable excipients.

8. A use of the pharmaceutical composition claimed in Claim 7 in the manufacture of
a medicament for treating a deleterious immune response in an animal mediated by

Cathepsin S.

9. The use of Claim § wherein the deleterious immune response is selected from the
group consisting of rheumatoid arthritis, multiple sclerosis, myasthenia gravis, psoriasis,

pemphigus vulgaris, Graves' disease, systemic lupus erythemotasus, asthma, and pain.

10. A use of the composition claimed in any one of Claims 1-6 in the manufacture of a
medicament for treating a patient undergoing a therapy wherein the therapy causes an

immune response in the patient,
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