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WD 2008/ 039645 PCT/ US2007/ 078341 5 Conpounds Wi ch
Modul ate The CB2 Receptor APPLI CATI ON DATA This

W@ pEBHz®mes on cl ai ms benefit to US provisional PCT/US2007/078341

application serial no. 60/826,819 filed 10 Septenber
25, 2006. BACKGROUND OF THE I NVENTION 1. TECHN CAL
FI ELD The present invention relates to novel conpounds
whi ch nodul ate the CB2 receptor and their 15 use as
medi canments. 2. BACKGROUND | NFORVATI ON Cannabi noi ds
are a group of about 60 distinct conmpounds found in
Cannabi s sativa (also know as marijuana) wth
g?ﬂg‘b'bgf"ng C A NIARNAR W METSE PR 20'
t herapeuti c usage of Cannabis can be dated back to
nci ent nasties of China and includes applications
éhﬁbﬁggﬂgﬁ@Dgwﬁnesses rangi ng fromlack of appetite
enesi s, cranmps, nenstrual pain, spasticity to
Trieinphicatiomclapme benshig tohly S peovipiarl anplipsipissiialde. ¢H&20.8Q filed
pnment of several pharnaceutical drugs.
f%%F%ggéggF@?& Mari nol and Cesanet which are based on
THC and its anal ogous nabil one, respectively, are 25

i< [ etite stimulant. Despite of
$$§E£$§H$§§ﬁnﬁgﬁEﬂﬁ@gﬁyvﬁﬁptherapeutic usage of
cannabirsCHENICIAT KElgdDby its psychoactive effects
i ncl udi ng hal luci nati on, addictjon _and _dependence. )
Nsgreratahy mion gelatesinmanel semasungds Whidy mpdiigte theffdhegeptor and their
BoganBat9RentdL; CRC Press, 1986 provides a review of
the nedicinal use of cannabis. 30 The physi ol ogi ca
effects of cannabinoids are nediated by at |east two

G prot gl CB 1 and CB2.
Auto%agﬁ%&?@%ﬁpgﬂépﬁgﬁggﬁﬁg©§>denonstrated that CB 1

CaaefihadsardheropXTnbsr®0 ditindodpyunds o] i6 &tna@dis sativa (also
nervous system _ specjfically in the £erebral cortex

knpw e et Ene Ry B 5B N lsorn FhidibanthA -straydrsaarabinel (THC) being

tRARRLt IR GhtaBvARILBIE PBhd HBRap IR s ® f @i Rui OMADeldted back to
| esser degree in the reproduc?lve syst em and ot her

goeichiphyapsiics pf Skinegnd meludel apglicatigns o vameusiiagses ranging from lack of
m I u .the.r .

SR B % O AL Gt e FhaRaE, Blesomplyor o

@rmeabbekd ienédl tbohakdcpecnugisewatal phanewpheil dugndior example,

t her central nervous, syste ffects of cannabpis, )
Nararp! 407 Sprementhich dre ey -%ff‘a‘i%eaﬁﬁy,s a?ﬂj‘b%ﬂ% B?trlﬁtl&,fe@ﬁaﬂvely’ are
RYPN hRiLdh@ic bbbl NBedte BE the clinical benefits, the therapeutic

usage of cannabis is limited by its psychoactive effects including hallucination, addiction and

The

dependence. Mechoulam R, ed. Cannabinoids as Therapeutic Agents, Boca Raton, FL; CRC

Press, 1986 provides a review of the medicinal use of cannabis.

The physiological effects of cannabinoids are mediated by at least two G-protein coupled
receptors, CB1 and CB2. Autoradiographic studies have demonstrated that CB1 receptors are

expressed primarily in the central nervous system, specifically in the cerebral cortex,
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10 conpletely absent in mce with a deletion of the
CBl1 gene (Zinmmer et al., Increased nortality,

whyeeasteyi ty, and hypoal gesia i n cannabi noi d EBBI/1S2007/078341

receptor knockout mce. Proc Natl Acad Sci U S A
(1999) 96:5780-5785.) CB2 receptors are al nost
exclusively found in the i mune system wth the
greatest density in the spleen. It is estimated that
the expression level of CB2 in the imune cells is
about 10 to 15 100 tines higher than CB1. Wthin the
i mmune system CB2 is found in various cell types,

]gtﬁcgr% ﬂsé u%sag%aﬁlgfa an 'ﬁﬁcere% 41urh noc Fsg ’f%uenld% gegi?]egldﬁ%rg% in the
regblisctivs HgHes hmdlghﬁh&hpberw t@euers &lrﬂglﬁhﬁg‘ thatgfulReimmune system. CB1
functlons capn b g | ated throu 2 nodul ators
recmp&r%regtl a§|t er H‘é%‘iaﬂ%{“gel§3§¥% é’ﬁ’dsy urons and are

RYistR mladfa%@& OB{h‘éleu KRB ottt e AT AP Bus sydénd effScts of cannabis,

supported by the flndlng that the |nnunonndu atory
soel escTHEfindugedr Hag tatalgbsye hy pantp b, @éﬁm@tbﬁmlmvv:l@chwzré found to be

cg)E" ?ﬁ!ﬂ%l? Loht 1%|m1 c W {éﬂgrg %')@t%lh Hl%r Q{C)%Z Incresased mortality,

I'nmce no I d
}ry@ommtvny, anBEhypaehldeharimaanhbic2A@H 1 rﬁe@“tdrékhocl&yﬂlgbmceﬂaﬁc Natl Acad

el e been devel oped and tested for
i%Lﬁ§ %@8%¥%9?%8623¥gu i nfl ammatory settings. For
exanpl e, in animal nodels of inflammtion, CB2
Gl setptus aragonstskslusively érsed iagenmstuse aystenantitigbogetist density in

ffect 25 .
oot o e fa’Be S SSionifsbar CHPBLEE RpRin S ispon 1010
foortintdBhagher taf €BI1 P Veittdh tamnaki Rpiteh, CBTBFb@I in R’ﬁﬂ@us cell types,

Nat| Acad Sci_ U S A (1999) 96: 14228-14233, Ueda
1aqzludqur;ﬁ,gqlbel}{gﬁpll%gnon@@ﬁ%mlq{ggltpl @tszgeutrophlls T cells dentrltlc cells

arnaqlf?a@{ Qils rg%ggghﬁgthaﬁmmsrsng%@ ifblihe ﬁ&xtl&fs cgﬁﬂgt@egha%%mugh

rece i nverse agohi st, JTE-907, in cutaneous
@Bﬁ‘ tnadrmiattorsc(ﬂﬂcrm etilc & he Efumablnmldaystao@hd lmmt)mfﬁ)ystem J Leukoc Biol

4 7 n inf | anmat
QP Pl ocsne AOGpE s B BER R ot of
TEC iid ARérdt s CBR diefiSicktuiced mEH&E(BEBM.‘@ kt alL Eﬁ&illhomodulatlon by cannabinoid
432 107 119 . Further nor e, sel ecti ve aﬁon St

i AR ip nap%%%fgcecné@élﬁ qapnm %Eggtr?cep&oy Eug J § milpol (2000) 396:141-

modet 8 {QLeuhibhRls %aveglgéeﬁ 1O Shell BRK B tef fordheir effects in various
Cannabi noi ds control spasticity and trenor in a

lmﬂamnpﬂt@y seffingso djos exnphpD iR @0 8Yab B9 dal 5 0 Fgfit S0y (B2sRkttive
a%f)ﬁrlfglg Veruaclte%éiﬁests a%ggtgt)a%onq% ] §§/e% %ﬂh%\&%l t8 B'é/%fféét{\]le % sué)pressmg

infigdematadn (rHahtls @lak, HUL38038 Blﬁecﬁicl‘@um@ﬁf@t CB(QZQ:O&)rlpheral cannabinoid
23:2511-2 ). Ja together, _th results support
BRI PoRe Hehd o890 5&43%69858%6 aHBra: e pal. Infovement of

QARILRICEE) rEdBtor-ic@nkdBBiponic Haditaky 69&1@1&1&51&% CB(2) receptor
having an inflammtory conponent. In addition to

lnvﬁraseaamaltst SRE-90Bn gyiendoss inflampeation émmitsolirr § Rharmadobi(2005)
l1'?54 31”7?' E(Frg%%tﬁ ‘hﬁo The 1{19‘[1 Hr{fﬁahﬁlqacf&?rng%tlg (![)f%g]H]%ElOldl recerptor ligands

agoni st's € paln response er na
iotnfvese pdritonitis models Eur J Pharmacol. (2001) 432:107- 119 ). Furthermore, CB2
sclective agonists inhibit disease severity and spasticity in animal models for multiple

sclerosis (Baker et al., Cannabinoids control spasticity and tremor in a multiple sclerosis

2
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(Mal an et al., CB2 cannabinoid receptor-nedi ated
peri pheral antinociception. Pain. (2001) 93:239-45

waresMBki ey et al., Selective activation of PCTI/US2007/078341

cannabi noid CB(2) receptors suppresses spinal fos
protein expression and pain behavior in a rat nodel of
i nfl ammati on. Neuroscience (2003) 119:747-57.) CB2
activation has al so been denonstrated to inhibit

neur opat hic pain 15 response (lbrahimet al.
Activation of CB2 cannabinoid receptors by AML241

i nhi bits experinental neuropathic pain: pain

RO NS SBFEPLPN BBy RS B8y Ry T s i
d IRuGoNh 6@ bf ndltiphesceasdid ENedadca (2403 D3:d6 tl-polt6.). fliakeh together,
CB2 in the br%in,.a recggégarticle denonstrated. th

thsssresults Fwpert thegwtion thap ggieptor g’codulamﬁanfe@m%%‘:g foydhe

th@Mdnt bPmb MBI TBhERns HaPig AR Lk YRIhABryl SRR, by this
article to be 20 responsible for the anti-enetic

ef fect of. endocann 'noid.% an Sick] e et
B

Ingddifipy joigflpgmatieny Ye R958 SBe% R0 iﬁ%ﬁtaﬁin&fld emesis. For

ibﬂ@kﬁ?@Bﬁh&aﬁN@B%ﬁﬂh@bﬁﬁ@béﬁﬁﬁﬂ%@&%ehﬁﬁk&f&ﬁﬂw@&ﬂ%rmhmsﬁmuh
310: 329- 332.) The foregoing results confirmthat

CB2
(A@éém & ks, R chmabjneld recsptormediated ichphgralgmtinociception. Pain. (2001)

SEINNARES AR SRt Relors suprscs
siphmblfo‘s iparicip cRpESEs amd\peitn ‘tmhmt_pllmin fdsat\/xh?drhobihlﬂainmtian dNeuroscience
or. e inventjion, al.sa,. o
P Tt R oA st ] orsb B b gergpathic pain
regpatd (Mgrahibd ¥t laB MA@ VaB6n BYCBRAYardhbihbid redpiod ist ARIRONimibits

t herapeutic anpunts of these conpounds. 30 Lastly, the
FRYERENTYmepiopyh e ing PrBHHEbItianBY peaptARaetpicreat in the CNS. Proc Natl

zg%ﬁ_rs%btg; RD@oéﬂﬁfob.f 1@’51&9'-@9.) Ry DY coM¥@¥t g&ftﬁ&ﬁher data which did not

m ni stration of therapeutic ahmounts of the new _
foulpdlimdse thire b repcat @Bdc dagomitsted the Epiagy DB BB 966 brain, at

CT/ US2007{ 078341 ., 5 T D _DESCRI PTI1 ON, OF .TH
SFRUERTT O Pt 1 SaiaL e ARRIRAE bRt PR RUBlGce b
PEpovsible ForcthepaiBiElstiodffdchef dndbdmihabind®® (WRah $ékIBEEal., Riebtilcation and
O- OO0 (I
functional cg1ar)acterization of brainstem cannabinoid CB2 receptors. Science. 2005 310:329-
332.) The foregoing results confirm that CB2 agonists can be used for the treatment of

inflammatory and neuropathic pain as well as emesis.

BRIEF SUMMARY OF THE INVENTION

The present invention provides novel compounds which bind to and modulate the CB2
receptor. The invention also provides a method and pharmaceutical compositions for treating
inflammation by way of the administration of therapeutic amounts of these compounds.
Lastly, the invention provides a method and pharmaceutical compositions for treating pain by
way of the administration of therapeutic amounts of the new compounds which are CB2

agonists.
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wherein: R is Cl-1o al kyl, Cl-1o0 al koxy, C3-10
cycl oal kyl, 3-10 nenbered saturated heterocyclic

W0 200g/03%d¢hzyl or phenethyl each optionally PCT/US2007/078341

i ndependently substituted with 1-3 substituents 15
chosen from Cl-10 al kyl optionally substituted with 1
to 3 hal ogen atons, C3 10 cycl oal kyl, 3- 10 nenbered
saturated heterocyclic ring optionally substituted
with acyl, oxo or nmethyl sulfone, acyl, cyano,
phenyl, oxo, hydroxyl and hal ogen; R2 andR3 are
independently hydr ogen or Cl1-C6 al kyl; or R2 andR3

o which they are
?? P%ﬁ%ggﬂgﬁgqugh?ﬁﬁ%eregB%ycloaIkyI or
heterocycllc ring; R4 is hydrogen or nethyl; 25 RS is
Iafitg braadedd gtdiio ket thaelvefddn @Bty coniidapgndend foymula
substituted with 1 to 3 substituents chosen from
Cl1-C6 al kyl optionally substituted with 1 to 3 hal ogen
atons or mhth a heterocyclyl group, Cl1-C6 al koxy
OptRY nMH |substituted with 1 to 3 hal ogen atons,

cy Nqalkyl phenoxy, hal ogen, cyano,

(R5 C4a|ky| phenyl optionally substituted
2 hal ogen atons or Cl1-C4 al kyl optionally
substitufed w th hafldgen, thienyl 30 optionally
substituted with 1 to 2 hal ogen atons or Cl-C4 al kyl
optionally substituted with -4 WD 2008/ 039645
WET¢iS2007/ 078341 5 hal ogen and pyridinyl optionally
substituted with 1 to 2 C1-C4 alkyl optionally
substituted with hal ogen; or a tautoner or
rhar maceptiigal ¢y, ae68pTAR &cralkyl, Bh@)ﬁﬁ@tﬁberé@sahﬁat@d heterocyclic
first subgeneric aspect, the invention provid

gAY REnging cpcdyantipaally IWeqlermly Nlbspglt%ww -3 substituents

I | -
c%t)%:)%ll frong ggg/’oyal’lkyl gigtlft(}ﬂally Qﬁ#tlbﬁlted \bﬁ ut yF&ﬁQ%eglCa’toorng @f{ q cycloalkyl, 3
]d)ymd:mlbmx@/mtur@tyd hcth@pfglic rlrlg}oq;)hgmwubstltuted with acyl, oxo or methyl

rah octanyl
SRS RTSEY O PR LRI Bl byl sach
optlonally |ndependently 15 substltuted with 1 to 3

spbst it uents chos from net hyl, ethyl cIo
l%% (ﬁ‘)ut ylare 1n@%p@p§eﬁgﬁpyﬂroggy@]y%h%@(%}k% orR CQy Q toge¥her with the
dafioh A FPRHERMEY ard SlabIRRANIFPRYL RN hemB¥icl Qildlgdlﬁ)i lor heterocyclic
(optionally subStituted with acyl, oxo or

et hyl sul fonyl ), piperidinyl (optionally substituted

with acyl, oxo or nethylsul fone, acyl, cyano, phenyl,

oxo, fluoro, chloro, bronmo and hydroxyl ; 20 R2 and

3 ariehydicependerdtily hydrogen, methyl, ethyl,

n- propyl, isopropyl, isobutyl, tert- butyl, or R2 and

R3 together W th the carbon to which they are attached

ROr Mi@a GV &l RRTORYI oach optionally independently substituted with 1 to 3 substituents
chosen from C;-Cg alkyl optionally substituted with 1 to 3 halogen atoms or with a

heterocyclyl group, Ci-Cs alkoxy optionally substituted with 1 to 3 halogen atoms, C3-Cs
cycloalkyl, phenoxy, halogen, cyano, dimethylaminoC,;-Csalkyl, phenyl optionally substituted
with 1 to 2 halogen atoms or C;-C4 alkyl optionally substituted with halogen, thienyl

optionally substituted with 1 to 2 halogen atoms or C;-Cy4 alkyl optionally substituted with

4-
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cycl obutyl, cyclopentyl, cyclohexyl or
tetrahydropyranyl ring; R4 is hydrogen; 25 R5 is

W@ b@spsIsshapht hyl , pyridi nyl, quinolinyl, PCT/US2007/078341

i soqui nolinyl, pyrrolyl, pyrazolyl, imdazolyl,

oxazol yl, isoxazolyl, thiazolyl, isothiazolyl,
triazolyl, oxadiazolyl, thiadiazolyl, indolyl,
benzoxazol yl, benzopyrazol yl, benzoi soxazol yl,
benzot hi azol yl , benzoi sot hi azol yl, benzi m dazol yl,

t etrahydr obenzoxazol yl, tetrahydrobenzothi azolyl or 30
tetrahydrobenzi m dazol yl each optionally independently
h&ﬁ DaL! L t {)()ﬁ“fjdlr\lé\dll opté%ngfl?/ s&s’?ﬁukt)cidlt vtVlu e pt e f %h oﬁepopélopl rqy substltuted with
Ialopes;, Cl C6 al koxy optlonally substltuted with 1 to
3 hal ogen atons, C3-C6 cycloal kyl, phenoxy, hal ogen,
cyano, -5 WD 2008/039645 PCT/ US2007/078341 5
&'aﬁ%t@%&%ﬂ&iﬂ%&eut%ﬁ‘}b KktkptaB Y iheRBE 1 Onal I'y
substituted with 1 to 2 hal ogen atons or C -C4 alkyl
optionally substltuted wi t h hal ogen, thienyl

R Ry 0 ST B

pyri di nyl optlonally substltuted mnth lto 2 a-c4

R e AR A —
@@I&B@@m @§cl@5enb|1' Q:yf:léhgﬂilll a:ylzlolﬂﬁf?{)leé}fblooc@l tét%ah@’@ﬁob&’ﬂanyl

et hy Y |so I'so

hl@fl@o_(@gt()}cpctanﬁ lb@m: 3. ﬂﬁﬁ@y@benzﬂor@bme}l}yl eepf%d)(ppy]pally independently
s@BQ{?@%&é \ﬁ&’ltﬂ-l’qg@)é{l stlh J[sQ:FlBs%mﬂ | oﬁ%fﬁb’pmﬁty}/ lcleoproP{} cyclobutyl,
dyelopa’ﬂyldC}G:}h)heayiyietrahydmfugahylo(eﬁaRy(EOmarQ{h)ﬂyrrobdmyl (optlonally

Shited btnaed % o naRaEhR TreiRy b RRRRETR e wit con

dxetoR yethy@ulfishe, acyll Mx’ih&}ﬁhenﬂ)’&do@ﬂﬁ&@ydh,lorﬁytfrbﬁb Whd hydroxyl, ;

cycl ohexyl, tetrahydropyranyl, tetrahydrofuranyl,

pyrrolidinyl optionally substituted with

rRELRsul fan ; n .

Ry dr %%(y Z%nlﬁdeﬂeh&% é hgg{f}&% gleet}g{%%ﬂﬂﬂllrgﬁlﬁggir gopropyl isobutyl, tert

h‘natlhuyrl R? aetl Ry togethepwishyHe, caitoo o mbgclh thaysamcbmaphed fioentacyclopmpyl
lt¥u cl grlc%hx rp?ra \(/)d‘ a Frlr(l:arbon to which

?ﬁé&‘% y hed © o? 3 8 3’§Hg'§w %yclobutyl

cyclopentyl cycl ohexyl or tetrahydropyranyl ring; R4

IS hydr 25 Rs is phenyl, naphthyl, pyridinyl,
U|nd$hﬁﬁPgmfsqu|nollnyl pyrrolyl, pyrazolyl,
|n1dazolyl oxazol yl , |soxazolyl, t hi azol yI,

i sot hi azol yl , triazolyl, oxadi azol yl, thiadi azol yl,

R’ is phenyl, naphthyl, pyridinyl, quinolinyl, isoquinolinyl, pyrrolyl, pyrazolyl,
imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
indolyl, benzoxazolyl, benzopyrazolyl, benzoisoxazolyl, benzothiazolyl, benzoisothiazolyl,
benzimidazolyl, tetrahydrobenzoxazolyl, tetrahydrobenzothiazolyl or
tetrahydrobenzimidazolyl each optionally independently substituted with 1 to 3 substituents
chosen from C;-Cg alkyl optionally substituted with 1 to 3 halogen atoms, C;-Cg alkoxy
optionally substituted with 1 to 3 halogen atoms, C3-Cs cycloalkyl, phenoxy, halogen, cyano,
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i ndol yl, benzoxazol yl, benzopyrazolyl,

benzoi soxazol yl, benzot hi azol yl, benzoi sot hi azol yl,
wheesiossedhzol yl , tetrahydrobenzoxazol yl, PCT/US2007/078341

t etrahydr obenzot hi azolyl, or 30

t etrahydr obenzi m dazol yl each optionally independently

substituted with 1 to 3 substituents chosen from

Cl-C6 al kyl optionally substituted with 1 to 3 hal ogen

atons, Cl-C6 al koxy optionally substituted with 1 to

3 hal ogen atons, C3-C6 cycl oal kyl, phenoxy, hal ogen,

cyano, -6 WD 2008/039645 PCT/ US2007/078341 5

i met hyl. am . -CAal kyl he ti.on

oY AR TS e OSBRI Plg Ystosepggpe or Cr-C

adipil opti@lally sshsbiaitddt witlebhalwgchhthivaly bereionaltyhdudstithted with 1 to 2 halogen

optlon l&%1egbstit ted with 1 to 2 hal qgen. . atons

OPHIRAY SyPssifset Vi Pl an pﬁ%tthaéleqpﬂaﬂﬁfy substituted
Mt%?@ bhoysibsilthedtvad haigth 1 to 2 A -C4
al kyl optlonayﬁgﬁgubgﬁﬁtused mnthaﬁglogen 10 In
anot her subgeneric aspect, the invention provides

ARG Shel Spr Tl oo MR B G saridf R Al 1 wherin

mnth 1 to 3 substituents chosen frontnethyl fl uoro,

hl or.o and. bro 15 .1.n ano ect
oS M VT GO Saagd TEPut hBOE gy PTGk b o-hexyt n-
}B!pty'l S- MIhﬂJnonﬁtﬂlMéoyl f&y&lb?ﬂéﬂh cy&&;@f R:X/lcl»oFérﬁj?lt cyudhekyl,
0]

but yI , cl oprop cyc enty 0 cycl ohexy
Cdy‘leheﬁblp@m octYéttetaafWétoeﬁwnalnylplc3d¢0(6ér929/qtaréfé@ﬁ blcyclo 4.3.0]nonyl
t :
eggﬁ th[ﬂ);ﬂ% p%//Pa%H Ittfg gﬁtl\t\ﬁt Oﬁlé% l}%lsu‘tt)sglttu:‘éa %Bsen from mr:thyl ethyl,
Iﬁﬁila)}dhwdlroofqluyhmy¢lpbut]dycycidhedylnt_sptralqp’trdpymlyl yetrahydroﬁ,tranyl

atiisbirE et v Hya s3ben i fne Siofh Shigf b0, 5o and

}bﬁf butyl, or R2 and RB together 25 with the car bon
mhlch they are attached forma cycl opropyl or
cyclobutyl ring; R4 is hydrogen; R5 is phenyl,
nyl p 0 :
I?Z%ﬂ)c(igiz o arﬁﬂﬂﬁﬁgéthﬁt’lg Zgin%g@w tmtytl hrtyﬂgé rggzﬁg?ﬁ lsxltmpyl isobutyl, tert
tuity 1 aordd ydnd Eatxtge‘dlpt wish diel O}rhond@p'éwhéhﬁyl aye sttﬂglstd touneetyclopmpyl
fro met hyl , et hyl,
e Pudl 5 SRRy RON By e IREEI e bor ety of
phenyl optlonally substltuted with a chlorine atom
-7 WD 2008/ 039645 PCT/ US2007/ 078341 5 The term
alkythym%$many substituent containing an al kyl group
such as al koxy or acylanm no, shall be understood to
be branched or unbranched al kyl groups, Preferably
R - Cds plrmayk haphthybepyridinyl, quinolinyl, isoquinolinyl, pyrrolyl, pyrazolyl,

imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
indolyl, benzoxazolyl, benzopyrazolyl, benzoisoxazolyl, benzothiazolyl, benzoisothiazolyl,
benzimidazolyl, tetrahydrobenzoxazolyl, tetrahydrobenzothiazolyl, or
tetrahydrobenzimidazolyl each optionally independently substituted with 1 to 3 substituents
chosen from C;-Cg alkyl optionally substituted with 1 to 3 halogen atoms, C;-Cs alkoxy
optionally substituted with 1 to 3 halogen atoms, C3-Cs cycloalkyl, phenoxy, halogen, cyano,
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understood to be optionally partially or fully
hal ogenat ed. The conpounds of fornmula | may be nmade

W@ 2008H3%e general synthetic methods descri bedPCT/0S2007/078341

bel ow, which also constitute part of the invention.
GENERAL SYNTHETI C METHODS The invention al so provides
processes for maki ng conpounds of Fornula (I). In al
nmet hods, 15 unless specified otherwise, R, R2, R3,
R4 and R5 in the formnul as bel ow shall have the neaning
of R, R, R3, R4 and R5 in Formula (1) of the
i nvention described herein above. Cptinun1reaction

a t
cf t%gfan%mo%dl a4lalky§ géﬁl%tiyan}t)téongg &%‘%}n%/egs\%ltho ﬁefﬁjal%%n UWbms or C1-Cy
Bipeopfivratly ssatiuesdt sith haogar tidaybsptiopsldssibst@ated &t 1 to 2 halogen
ag(g{gse %rf loéhaﬁ]ﬁg?)gtlgt%l d:sfll%)s?ll?l%fga %lix {zJaelogﬁlr eaé)é\d Ip%ol}}//eglglbleo%ttlggal y substituted
WHIPE RFUERE, AIk§I d}ﬁ@ﬂﬂgfé‘s@b@mn&@ Rifnatoet.i ¢ Exanpl es
section. Typically, reaction progress may be
nmoni tored by thin | ayer chronatography (TLO), if

ﬂ%ﬁ&%&%&b%&gn# Qsép%gtr%g nweﬁﬁorg]%gvﬂa F cor poﬁPdﬁﬁlllepﬁ)rrBula I wherein,

pur i mat ogr ap
recrystalllzatlon The exanples whi ch follow are
Jlust atlve S reco by inth

+ b e S dSan ShatedBis Sttt | 5

sﬁpaitﬁén@dch@mmﬂﬁféﬂfyorﬂuom chleBJzﬁJd weapounds 25
wi t hout undue experimentation. Starting materials and

i nternmedi ates used, in the nethods bel ow, are either
commercially avai | abl e or easily prepared from
commercially available materials by those skilled in

the art. Conpounds of Formula (lI) may be synthesized

by the thod illustrated.in Method A

DB S PES 56 7 GRS Ry R O or T wherein,
O-0s OR RBR2 RB R1-30~/ RO-S\zO-/ OOIV YV

R is methyl, ethyl, n-propyl, isopropyl, tert-butyl, n-butyl, cyclopropyl, cyclopentyl,
cyclohexyl, cycloheptyl, tetrahydropyranyl or benzyl each optionally substituted with methyl,
pivaloyl, cyclopropyl, cyclobutyl, cyclohexyl tetrahydropyranyl, tetrahydrofuranyl,
pyrrolidinyl optionally substituted with methylsulfonyl or chloro;

R’ and R® are independently hydrogen, methyl, isopropyl, tert-butyl, or R* and R® together
with the carbon to which they are attached form a cyclopropyl or cyclobutyl, ring;

R* is hydrogen,;

R’ is phenyl, pyridinyl, quinolinyl, isoquinolinyl, pyrazolyl, isoxazolyl, benzothiazolyl,
thiadiazolyl, or thiazolyl ecach optionally independently substituted with 1 to 2 substituents
chosen from, methyl, ethyl, tert-butyl, neopentyl, cyclohexyl, trifluoromethyl or phenyl

optionally substituted with a chlorine atom.
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RLR RBRRRRZI xO~_RLXOHOO-~I If OS./ O If
00 VVI 10RI\2 RBOHR4 RL R RB R4 .S + HNC N-R5

W@2009086430S~ VI VII Method A 15 As il l ustrat edPGTUS2007/078341

Met hod A, reaction of a thiol of formula Il with a
bromo ethyl ester of fornmula Ill, in a suitable
solvent in the presence of a suitable base, provides a
thioether of fornula IV. Reacting the thioether of
formula IV with a suitable oxidizing agent provides
the corresponding sul fone of fornmula V. Hydrolysis of
the ester group of sulfone of formula Vin a suitable
%ltvr?nn‘tali i torr] S PibR IS corfltal%' 2 uaint bll erokl)lassgchsau Caliko‘?is or acylamino
1t AT un ydroxi-de, proviaes thre 3E§rr85pon i'ng ach g ’
shhill bouimitk@ood to bReaMEhaddrtuhBraAched atkly] froupa)paefddhbiM €RCAand shall be
reagent such as thionyl chloride or_ oxalyl chloride,
RRvbi g

Pigpioge Lo beptionplly dulhrhalegenatedhen reacted with
an anmine of fornmula VI| in a suitable solvent in the

resence of a suitable base, to provide a conpound of
hsraepipguids)of foxmuga Iyaey bemgde ushng the pencestl synshatginzethads gageribed

LW j f f la VII d
T T AP ki

coup Ions, T0O provide a conpound of
formula 25 (1). Standard peptide coupling reactions
known in the art (see for exanple M Bodanszky, 1984,

Pr acd i nt hesi s, Springer-Verl ag)
%E&E#M‘é@g@fﬁté@@g WO 2008/ 039645
PCT/ US2007/ 078341 5 syntheses. An exanple of suitable
coupling conditions is treatnent of a solution of the

Berboxyibn elsapiodiden pacswes labmekisg lkeympeunsls chF @subME). W alhmethods,

E T,, and a SE£ SuU a di i sapr opyl et hyl am ne, )
G snety R 8 RL R HhRTR e RERRR SR fT e o meaning
dffre, RHIRE iretland R 0RSEIulf (1f d@tidihdedtion dbyeried heeia akeawn

in the art and jJlustrated in the Exanpl es_bel ow, nay
BRfimpraB eac io g Hioas ARUCETIIRAIMSE Sy oiRaPerdipg e the partictlar
oAy SR h@f - Ubfss otherwise specified, solvents, temperatures, pressures, and other

reaction conditions may be readily selected by one of ordinary skill in the art. Specific
procedures are provided in the Synthetic Examples section. Typically, reaction progress may
be monitored by thin layer chromatography (TLC), if desired, and intermediates and products
may be purified by chromatography on silica gel and/or by recrystallization.

The examples which follow are illustrative and, as recognized by one skilled in the art,
particular reagents or conditions could be modified as needed for individual compounds
without undue experimentation. Starting materials and intermediates used, in the methods
below, are either commercially available or easily prepared from commercially available

materials by those skilled in the art.

Compounds of Formula (I) may be synthesized by the method illustrated in Method A
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Compounds of Fornula (1) may al so be synthesized by
the method illustrated in Method B R1 SCI S Rl ,S1.0

WOR008@BI64S O |1 O VIII 1 X Rl~ S .0 Na+ R2 R3 RIT/BR0RB078341
O+Br OS OO 151X 11l VvV Mthod B As shown in
Met hod B, sulfonyl chloride of formula VIIIl is

converted to the corresponding 20 sulfinic acid sodi um
salt of forrmula I X, using procedures reported in the
literature. Reaction of the sulfone of formula IX
with a brono ethyl ester of fornmula Il in a suitable
sol vent, provides a sulfone of fornmula V. The sul fone
of formula Y is subjected to the sequence of
i opg Bs shown in Method A, to provide a conpound
lan(!).. 25 Conpounds of Formula (1) may be
sypshesinged the nethod illustrated in Method C
R2XR30 RA OHI R2 R31 Br' 1f + HN,Rs Br' 11f N, R5

ola Xwl X -10 WO 2008/ 039645 PCT/ US2007/ 078341
RlONa+R2R3IR4R1R2R3NZE2+I\I~ RS Il Br R O-O
Op&f’é O1 5 Method C Ri—gs o_-
0~ ~o
(e} (e}
v v
R1.R2 R3 Ry R2 R3
\//3\\ O — \/S><WO
(e} (e} o~ \O
(e}
v VI
R3
jx(H,OH
Z + :><H/
(e}
(e}
VI
Method A

As illustrated in Method A, reaction of a thiol of formula IT with a bromo ethyl ester of
formula III, in a suitable solvent in the presence of a suitable base, provides a thioether of
formula IV. Reacting the thioether of formula IV with a suitable oxidizing agent provides the
corresponding sulfone of formula V. Hydrolysis of the ester group of sulfone of formula V in
a suitable solvent in the presence of a suitable base such as lithium hydroxide, provides the
corresponding acid of formula VI. Reacting the acid of formula VI with a reagent such as
thionyl chloride or oxalyl chloride, provides the acid chloride which is then reacted with an
amine of formula VII in a suitable solvent in the presence of a suitable base, to provide a
compound of formula (I). Alternatively, the acid of formula VI may also be coupled with an
amine of formula VII under standard coupling conditions, to provide a compound of formula
(I). Standard peptide coupling reactions known in the art (see for example M. Bodanszky,
1984, The Practice of Peptide Synthesis, Springer-Verlag) may be employed in these



As illustrated in Method C, reacting the acid of

formula X with a reagent such as thionyl chloride or
W@@BPBIeeh| ori de, provides the acid chloride whTKS1087/078341

then reacted with an amne of 10 fornula VII in a

suitabl e solvent in the presence of a suitable base,

to provide a conpound of fornmula (XI). Alternatively,

the acid of fornmula X may al so be coupled with an

amne of formula VII under standard coupling

conditions, to provide a conpound of formula (Xl).

Reaction of the am de of formJIa XI with a sulfinic

splgtlh?%%o In%r)pa Sﬁle of ?ultai)fc)e C-OP%I e coBdltlons is treallJtmgnP of% so?utlon 0% the

resen a Sul provi
caﬁhmplumﬂ:ubfn 4 Qitabik aol(ld:I)t suchlds Iﬁﬂﬁ‘pﬂthFE‘BC afiOBar :mdll #bdst Juch as

%ﬁ g@?}?}f_—é nt hes] ﬁlowgé{ %mtgeﬁoagmlgé | ul%tglregt eg fJ cesl(%b gfqgedinitial

ﬁf&d&ét bt foBﬂulB&% B3 nthddR kESwith th&drt 9nd fMRs ke OndRSEBWids below,
O Method D As illustrated in Method

m@alaqmsgﬁtmpreaarc nidstionaf carenpauniisofithisiiventien. br omo ani de

of formula X, in a suitable solvent in the presence

of a suitable base, provides a thioether of fornula

Cdrhpoun@So Re@aatiian® hdyealidbeaghthesizaif byf the methad Xildstradet! in Blethod B

sui tabl e oxi di zing agent in a suitable sol vent,

provi des a corrpound of formula (I). -11 WD 2008/ 039645

®CT/AUS2007/ 078341 Conpounds of Forrmula (1) may be

%ﬁ\them zet—by t \g’ng)t dillustrated in Method E 0 R2
KOHR2 R3 RL, Bf - RLS) + Br>(O" - RL ,S><y O O

owll!l XIVIIl IV

IX
R1._.O Na' R2_ _R3 R R2<_R3
S 0 - = ~ O\/
I + B ~ 285
o) 0”0
e} (e}
IX i v
Method B

As shown in Method B, sulfonyl chloride of formula VIII is converted to the corresponding
sulfinic acid sodium salt of formula IX, using procedures reported in the literature. Reaction of
the sulfone of formula IX with a bromo ethyl ester of formula I1I in a suitable solvent,
provides a sulfone of formula V. The sulfone of formula V is subjected to the sequence of

reactions as shown in Method A, to provide a compound of formula (I).

Compounds of Formula (I) may be synthesized by the method illustrated in Method C

R4
R R3 R4 NP
Br + H N\RS —_— Br><ﬂ/ \R5
o o
X Vil XI

-10-
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Met hod E 10 Reaction of the starting brom de of
formula XIlIl with a reagent such as potassi um

WO kiosasweate, in a suitable solvent, provi desPEI/US2007/078341

t hi oacetic acid ester of forrmula XIV. Reaction of the
t hi oacetic acid ester XIV with the brono ethyl ester
of formula Ill, in a suitable solvent in the presence
of a suitabl e base, provides the correspondi ng
sul fanyl acid ethyl ester of fornula IV which may be
converted to a conpound of forrmula (I) by the sequence
of steps shown in 15 Method A Conpounds of Fornul a
(1) may be synthesi Qd by the nmethod illystrated in
Rbt hodNE  R2 8(R2R3R4R2Q1RQ REN X x / Br X-r
~R51 AS ?f W, ~kf N RS O TREV X11 Xl
20 Met hod F Reactibn of a bronoaﬁ?de op formula Xi
Wi th a reagent sugp as potassiumthiogcetate, in a
sui tabl e solvent provides a thio conmpound of fornula
XV. Reaction of the tdthog@mpound of fornmula XV with
the appropriate brono conpound, in a suitable solvent,
ﬂﬂlhﬁ?at&fﬁ%@&ﬁ@d @freécn%g ﬂ%éacﬁcﬁ&% f@rnbtﬁé & \pﬁm&éigén G8 as thionyl
io amde of formula whi ch be conve dto a
Ql;ltmﬁg@n dxaly;ifchfqmdmpraw(lcts)thggcmi phlmdehwhilch)ls tharpregyded with an amine of
()1‘15111 %191%2515%15% esxlfezne tge?%{%%ghce% Oon%gidetrhase eogpr%%rdrglé{lcompound of

fvihlie dX1p AlerRRativieB/, B acidl d:RZfoﬂﬁﬁllf\’K mayRZsoR2: ddbbIRd wiNRSin @mine of

~ , RS is. 0.0 0 0""~ O .
foimula VII under standard coupling condlc‘:[lons, to provide a compound of formula (XI).

Reaction of the amide of formula XI with a sulfinic acid sodium salt of formula IX, in a

suitable solvent in the presence of a suitable base, provides a compound of formula (I).

Compounds of Formula (I) may be synthesized by the method illustrated in Method D

R4 R4
R2.__R3| RIS AR
R1 ~ -+ N\ > ~ ~
SH Br R5 S R5
0
Xl

(e}
] Xl
R4
R4
RIFES R Ry R _R3 |
S R5 —_— ~ N<
o2 R5
(e} (e} o)
Xl I
Method D

As illustrated in Method A, reaction of a thiol of formula II with a bromo amide of formula
X1, in a suitable solvent in the presence of a suitable base, provides a thioether of formula XII.
Reacting the thioether of formula XII with a suitable oxidizing agent in a suitable solvent,

provides a compound of formula (I).

-11-
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XV XVl | Method G Reaction of an acyl at ed
t hi o- conpound of formula XV with brononethyltetra-

woyasopsean, in 10 the presence of a suitabl ePGEHES2007/078341

such as sodi um net hoxi de, in a suitable solvent,
provides an internediate of fornula XVI. Reaction of
the internediate of formula XVI with a suitable
oxi di zi ng agent such as hydrogen peroxi de provides a

conmpound of formula I. Conpounds of Forrmula (I) may be
synt hesi zed by the nethod shown in Method H 15 a R2
RBRRa ORZ RBRARR RBRR/J-- I N s \YI N s SN,

S |'\=S RS Nr\~ O Fi. N Q.0 Q. XV L
et b hegd Bhatlecd e el il Mghog =
t hi o- conmpound of formula XV with N Boc-
br ononet hyl pi perdine, in the presence of a suitable

base, such as sqdi um nfyeRPde, iU 20 s ?
Solevert—prRviges. anti ateryediat e of ~f or nsa N~

Renoval of the protecting group in the presegce of an

a&'d, and oxi dgtion under standard reaction

cOndi tions, provides a cdhpound of formula IV

Compounds of Fornul a (I%kgﬁ%%ge synt hesi zed by the

met hod shown in Method I. -13 WD 2008/ 039645

PCT/ US2007/078341 4 2 S RA R RBRA R RBRRRI N~

N. S RS SRe Cr Q

React?on ofhtlhe starting §romi§e (Eaf formlga XIII with a reagent such as potassium thioacetate,
in a suitable solvent, provides a thioacetic acid ester of formula XIV. Reaction of the
thioacetic acid ester XIV with the bromo ethyl ester of formula III, in a suitable solvent in the
presence of a suitable base, provides the corresponding sulfanyl acid ethyl ester of formula IV

which may be converted to a compound of formula (I) by the sequence of steps shown in

Method A.
Compounds of Formula (I) may be synthesized by the method illustrated in Method F

R4

~ N

XI XV X

Method F

Reaction of a bromoamide of formula XI with a reagent such as potassium thioacetate, in a

suitable solvent provides a thio compound of formula XV. Reaction of the thio compound of
formula XV with the appropriate bromo compound, in a suitable solvent, in the presence of a
suitable base provides the thio amide of formula XII which may be converted to a compound

of formula (I) as in Method D.

-12-
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OON 50CXVII XVIIl I Method I As outlined above,
deprotection of a N-Boc protected piperidine of
WO 2008108®4XVI |, with a suitable acid foll owed BYI/US2007/078341

acylation with a reagent such as acetic anhydride, in

the presence of a suitable base, provides a conmpound

of formula XVII1. Reaction of the internediate of 10
formula XVII1 with a suitabl e oxidizing agent such as

m chl or oper benzoi ¢ acid, provides a conpound of

formula |I. Conpounds of Formula (I) may be synthesized

by the nethod illustrated in Method J. R2 R3 R4 R2 R3

Gkl il Sreirs Y Ertat T R MR
above method J, reaction of a conpound of fornula Xl X
with methane sulfonyl chloride, in the presence of, a

sq;tablajbase in a suitabl g sol vent, prOV|deB>Q§(E
\RS

rmi‘ﬁﬂi/ ate of formyl Féagtlon of
tef

S
& e of fofmulla XX Wtk a suitahl eb2e’ o
oxi di zbng agent su 9s m cRl or oper benzoit aci d,
provgﬁes a compound of roula 1. Conpounds qf
Forrmula (1) may be synthesized by the nethod

illustrated in Method K Rgééﬁ 2008/ 039645
PCT/ US2007/ 078341 R 4 O aiSNR10 /S NRe O

R2aQidd € a0 a5y11ted thiMeb]lnpdurid o&fmmmmﬁh’dwidf brbmorrmﬂgrlthtm&ydropyran in
e conver e nothe ound of .formul a
%uta

PRPTCHEERS P ST BN ot > PP A Provides an
idetieBaté Sﬁﬂ)@rﬂﬁlawm RasctidB ohe ihtemhhdditate bMfothi@la X VI with a suitable

oxidizing agent such as hydrogen peroxide provides a compound of formula I.
Compounds of Formula (I) may be synthesized by the method shown in Method H.

R®
4 2 3R4

//jijqz rR* R SVl t>x<7T/
2 SR oas MRS
O
>(O\H/N O
XV © XVil |
Method H
As illustrated above, reaction of an acylated thio-compound of formula XV with N-Boc-
bromomethylpiperdine, in the presence of a suitable base, such as sodium methoxide, in a
suitable solvent, provides an intermediate of formula XVII. Removal of the protecting group
in the presence of an acid, and oxidation under standard reaction conditions, provides a

compound of formula I.

Compounds of Formula (I) may be synthesized by the method shown in Method 1.

-13-
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presence of a suitable base such as |ithium
di i sopropyl am de, provides a nethylated 10 conpound of

WO 2008105%44L . EXAMPLES 15 The manner in whi ch PEEBUS2007/078341

conmpounds of the invention can be nmade will be further
understood by way of the foll ow ng Exanples.

Experi nmental Procedures for Conpounds of Formula | R4
R2 RB1RLN~ O~S~OR5 0 20 Method A Synthesis of
N-(5-tert-Butyl-isoxazol -3-yl)-2-cycl ohexanesul fonyl -
-nmet hyl - propi onami de (Exanple 1 in Table 17) -15 WO
2008/ 039645 PCT/ US2007/078341 SH Br O'/ O O CO OH I

N OSIO O CH OOOSStepl Synt hesi s of "

2- Cycl ohexy!l guf'f anyl - 2- net hyl r r épfoni c aci d et hy[R\_R !
est g . as descri FpEation e S><ﬂ/ R’
| ow| ng

f ol r efler énee:—Br quwn | et at.5 J. Med—
99N42 3785-3788 To a'$ol utlon of 2.5 g (21.5 mmol)
thexyl thiol in et/lh@nol I575 m) were
%21’9’"nm3|) of KOH pel lets followed by 4.2 g ( 1.5
mml) of ethyl a-bronoisobyiMr@ie. The reaction was
heated to reflux for 18 h and then cooled to room

Aeorplencgtabpes, dapretesioin of aWBiop p1Beaipespiperphnentdarnyifa XVIL with a
s’éﬁt%ﬂ{lé Q(% h?(ﬂlo%g b& @ﬁ? OIltV\dV%lba %a@émg{lch(a%%c&}c) atnhﬂﬂr?de, in the presence of
| centrate

e Was CO
a suitable base, provides a compound of formula XVIII. Reaction of the intermediate of

formula XVIII with a suitable oxidizing agent such as m-chloroperbenzoic acid, provides a

compound of formula I.

Compounds of Formula (I) may be synthesized by the method illustrated in Method J.

2 Rz R3 |I?
(j/\ >S( “R® (Y\ >S( ~R® (j/\SX(N\RS
—_— /7 o
N
~s s
g =0 o
XIX XX e} I
Method J

As outlined in the above method J, reaction of a compound of formula XIX with methane
sulfonyl chloride, in the presence of a suitable base, in a suitable solvent, provides an
intermediate of formula XX. Reaction of the intermediate of formula XX with a suitable

oxidizing agent such as m-chloroperbenzoic acid, provides a compound of formula 1.

Compounds of Formula (I) may be synthesized by the method illustrated in Method K.

-14-
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under reduced pressure and the residue dissolved in
DCM (50 nmL). The organic |ayer was washed with water

W@ 2008/020457) . The aqueous washes wer e back- extPEEUSH07/078341

with DCM (10 mL). The conbi ned organi cs were washed
with brine, dried over Na2SO4. Filtration and
concentration under reduced pressure afforded 4.15 g
of 2-cycl ohexyl sul fanyl -2-methyl 20 propionic acid
ethyl ester. According to this procedure the follow ng
thi oethers were synthesized: 25 Table 1 -16 WO

2008/ 039645 PCT/ US2007/ 078341 NCLSTRUCTURE NAME Yl ELD

M-H+]  a O~ 2- Cycl ohexyl sul fanyl -
Tfiﬂ( &pp1on|c acid ethylcigégé~ R fester S 2-1so ro
su - y vy NI opi oni ¢ aci d
ethyl Sest 6 CTS 1- CyclohexylsZEQ%mle
cycl@bd?ahecarboxyllc acid 68 283 “e®hyl ester Q

2- Cyclopentylsulfanyl 2- Sy nethyl propi oni c acid
ethyl 77 217 O ester JlI: S~y oH!

2- (4-Chl or o- benzyl sul f anyjeiho@@ 2- met hyl - propi oni c
acid 40 245/247 0 2-tert-Butylsul fanyl-2-nethyl- 88

£ 0osmp@ing o faypiubnli wayaled @n@@tﬁyﬂ to @sather compEund of formula I as shown in
I%etilgd) Rr gﬁéﬁaﬁgn ofa Xomlg)ou%alo? P(;n%ula 1 with a reagent such as methyl iodide, in the
g y

presence of a suitable base such as lithium diisopropylamide, provides a methylated

compound of formula 1.

EXAMPLES
The manner in which the compounds of the invention can be made will be further understood

by way of the following Examples.

Experimental Procedures for Compounds of Formula I

R4
R2 R3 |

R1 N

0
|

Method A

Synthesis of N-(5-tert-Butyl-isoxazol-3-yl)-2-cyclohexanesulfonyl-2-methyl-propionamide
(Example 1 in Table 17)

-15-
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O acid ethyl ester 50 177 structure AS
2-1sopropyl sul fanyl -3-nethyl - 45 confirmed O butyric

wa@eood/osselyyl ester by 1H NVR -17 WO 2008/ 0396HBEI/US2007/078341

PCT/ US2007/ 078341 O 2-sec-Butyl sul fanyl -2-net hyl :~se
0 propionic acid ethyl ester 55 205 O Se0

2- Et hyl sul fanyl - 2-net hyl propionic acid ethyl ester 44
177 5 *hydrolysis of the ethyl ester occurred during
reaction conditions Step 2: Synthesis of

2- Cycl ohexanesul f onyl - 2- et hyl - propi oni ¢ aci d et hyl
ester Prepared as descri bed by adaptation of the

fol |l owi ng reference: 10 Ar pakan1 V. et at. J. Med.

crieqn, 2004; 6255- 626 Iutlon of 4 1% g
mol of Q/ohexy'l yI - ’r o
d et hyl est in dloxane/mﬁter (5/1 40 L mese ~

added in one p8rt|on 33.2 g (54 nmdl) of potaSS|Gm
nonopersul fate triple salt (OXONE(r)). The white
suspensi on was stirr roon1tenperature 15 for 18l

h. The white solid mgi;jgg by filtratio d

washed wi th di oxane ( e i tTare wa OH
concentrated under reduded Br Ss 0 renove e .S
organi c solvent. The resulting ous sol ution %as o}
extracted with DCM (3 x 40 nL). T nbi ned organic

extracts were washed with brine, dried over Na2SM
and filtered. The filtrate was concentrated under

e POHBRE Ry bRy RisiResk A shsTocpianisarid cthyiygpter
20 ester. According to this procedure the foll ow ng

sul fones were synthesjzed: Table 2 MOLSTRUCTURE NAME
P\?FIE{{@ ggrdescribogl by pelapiqtion of heviplopogrdagewes Brown et al. J. Med. Chem.

1999/ 1530874 348341

To a solution of 2.5 g (21.5 mmol) of cyclohexyl thiol in ethanol (75 mL) were added 1.2 g
(21.5 mmol) of KOH pellets, followed by 4.2 g (21.5 mmol) of ethyl a-bromoisobutyrate. The
reaction was heated to reflux for 18 h and then cooled to room temperature. The solid (KBr)
was scparated by filtration and rinsed with ethanol (20 mL). The filtrate was concentrated

under reduced pressure and the residue dissolved in DCM (50 mL). The organic layer was

washed with water (2 x 20 mL). The aqueous washes were back-extracted with DCM (10 mL).

The combined organics were washed with brine, dried over Na;SOy. Filtration and
concentration under reduced pressure afforded 4.15 g of 2-cyclohexylsulfanyl-2-methyl-

propionic acid ethyl ester.

According to this procedure the following thiocthers were synthesized:

Table 1

-16-



g 2-Cycl ohexanesul fonyl -2-nmethyl- 50 263 0 : ¢
propionic acid ethyl ester O
WQ@2008089pU5 2- ( pr opane- 2-sul fonyl )- 75 223 0, OPGI/US2007/078341
propi onic acid ethyl ester 0'.00
1- Cycl ohexanesul fonyl - acycl obut anecar boxyl i ¢ aci d
ethyl 76 275 ester Y 0, ,, 2-Cyclopentanesul fonyl -
0'S '00 nethyl -propionic acid ethyl ester 78 249
2-(4-Chloro- 277/279, s' 0 phenyl net hanesul fonyl) - 2-
81* 294/296 q I 0 ,q O nethyl-propionic acid [ MtH20+]
2- Met hyl - 2- ( 2- net hyl - propane-2- 0, sul fonyl)-propionic
actd—ethyl—86—2370—estet gIE D

2- ( PrPASERUCHIRE onyl ) - pr opi on¥&MB9 209 Of acing [M+H']

etnyl_gster ~ 3- NEtnyl-Z (propane- 2-suffonyt)- 1Ip0 237
p sb 'n yric acid et R suffanyPlo-

2-(B Q ~9h?0nyl) ﬁ% @Xfﬁ i.ani ¢ acid et hyl
Rt St Stri onRE8 A g4 231
2 Ethanesulfonyl 2- net f 85 209 propionjc acigd

*2- (4 E%;%é:igylsulfanyl)-2-nethyl-prop oni ¢ acid
used §70 on ste 8—Iso-p:rl'(%ylsulfanyl—}methyl—

propionic acid ethyl ester 83 191

S o0 1-Cyclohexylsulfanyl-
O/ cyclobutanecarboxylic acid 68 243

ethyl ester

O\S>§( O 2-Cyclopentylsulfanyl-2-

methyl-propionic acid ethyl 77 217
O ester

OH
/@AS%( 2-(4-Chloro-benzylsulfanyl)- | oo | 245047
cl

O 2-methyl-propionic acid

>L S >§r o 2-tert-Butylsulfanyl-2-methyl- 28 205

propionic acid ethyl ester

O
/L S jﬁ( o~ 2-Isopropylsulfanyl-propionic 50 177
acid ethyl ester
O
structure
)\ S oL 2-Isopropylsulfanyl-3-methyl- 45 confirmed
o) butyric acid ethyl ester by 1H
NMR
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WD 2008/ 039645 PCT/ US2007/078341 5 Step 3: Synthesis

of 2-Cycl ohexanesul f onyl - 2- et hyl - propi oni ¢ aci d
wPe@paswds as descri bed by adaptation of the fobPdDUBIG7/078341

reference: Troeger, Uhde., J. Prakt. Chem 1899, 59,

320- 349 10 To a solution of 3.47g (13.2 mmol) of

2-cycl ohexanesul f onyl - 2- et hyl - propi oni ¢ aci d et hyl

ester in THE/water (4/1, 50 nL) were added 1.11 ¢

(26.4 mol ) of lithium hydroxi de nonohydrate. The

reaction was stirred at roomtenperature for 18 h. The

reaction was further diluted with mater (20 m) and

n T

UTTCTT VVd.DIIUCIl v U1IT DAV A 15 IL) hc Ud.bl ayucpyus
Fayer—15—was—ecooled+n—an+icebath—andthepacidi-fHed
with 1M aqu ous HO solution to pH 2. The |acidi¢
aqueous_| gy r was extraéﬁ@BuV#ﬂﬁm@C&WF§Wk 20 nL)| The
conbinggr i ¢ extraetopionigaci oS et Wi t h BPi ne, 205
dri ed 4 and|filtered. Concentratjon of|the

filtrate under reduced pressure afforded R.96 g of
2-cycl ohexargesul f onyl 12- met hyl - propi oni ¢ acid. 2p

Accor dNngs.t E#js proc elfoll ng aci ds Wwere
synt hesi z Lﬁfble 3| Kot YIELDam £ 177

[ MrH|]  aS OH® 2- Oycl B}‘P@}P&H&{ﬁ‘ief%%terz 258 O
nmet hyl -propionic acid|{64 [MNa +tH] S OH

%yﬁﬁﬂﬁi/s of ¢ IR RABEG céurré@él’urm?ﬁrﬁaﬁgg)n ]%bﬁa_ltggls Vo

fonyl)-propionic acid
2008/ 039645 PCT/ U82007/ 078341 OO S O™

it RGP van oY R Bp a3y e

Prepared as described by adaptation of the following reference:

Aranapakam, V. et al. J. Med. Chem., 2004, 47, 6255-6269.

To a solution of 4.15 g (18 mmol) of 2-cyclohexylsulfanyl-2-methyl-propionic acid cthyl ester
in dioxane/water (5/1, 40 mL) were added in one portion 33.2 g (54 mmol) of potassium
monopersulfate triple salt (OXONE®). The white suspension was stirred at room temperature
for 18 h. The white solid was separated by filtration and washed with dioxane (10 mL). The
filtrate was concentrated under reduced pressure to remove the organic solvent. The resulting
aqueous solution was extracted with DCM (3 x 40 mL). The combined organic extracts were
washed with brine, dried over Na,;SO, and filtered. The filtrate was concentrated under
reduced pressure to afford 3.47 g of 2-cyclohexanesulfonyl-2-methyl-propionic acid ethyl

ester.

According to this procedure the following sulfones were synthesized:

Table 2

YIELD m/z

MOLSTRUCTURE NAME (%] [M+H]
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O nmet hyl -propionic acid OH

2- Met hyl - 2- (2- net hyl - propane- 209, 226 :S. O0OO
wQ2@8/08wy | ) - propi onic acid 69 [ MFH20O+] , , ~S~PCTDHIS2007/078341

2- (Propane-2-sulfonyl) 29 181 0 00 propionic acid OH

3- Met hyl - 2- (propane-2- 32 209 sulfonyl)-butyric acid

OO0 0 O S DOH 2-(Butane-2-sulfonyl)-2-nethyl- 78

209, 226 propionic acid [MtH2O+t] OO O H

2- Et hanesul fonyl - 2-met hyl - 89 198 propionic acid

[ MMH2O 5 Step 4: Synthesis of

N-(5-tert-Butyl -isoxazol -3-yl)-2-cycl ohexanesul f onyl -2

—rethyt=—proptonagi-de—Acttvation—of —1060—mg—(6-—+4moh)
of 2-eycl ohexanesul f onyl - 2- net hyl - propi onic ac|d as
t he [eSPONC i2rgyCpbrne gyl demeay- achioeved bys

treat mefito Wi th t hi| GFRPIoNAACEt SR et nl) at 80 ¢ -21 WO
2008/ 039645 PCT/ U$2007/078341 5 for 2 h. [The reaction
was cogl ed,to room tenperature and excess thionyl
chl ori /ges oLenmyvedetifidBproRadieealf@rpssure. [The )
crude @P® Ehl ori deropasiclicssahyeded n DCM| (05 ) *&hd
added to a solutign of 67 ng (0.48 mmol) of
3-am no- o- tert-butyt i soxazot e and
N, N-di i SQ%IOO yl et hyll@yulahexan83ilfohyl- 0. 48 nmmol ) | n DCM

(1 m) react i| epclumsanstarbaxgtic afd ethydm| t etpef at 07 %
for 1 , fore ijtestams
O\‘—S}gl/o _ 2—Cyclopentgne§ulfqnyl—2— 73 249
oo § methyl-propionic acid ethyl ester
o 2-(4-Chloro- 277/279,
/©/S % phenylmethanesulfonyl)-2- 81%* 294/296
a © 0 methyl-propionic acid [M+H,0"]

sulfonyl)-propionic acid ethyl 86 237

>|\ S><r( o_- 2-Methyl-2-(2-methyl-propane-2-
070
o ester

2-(Propane-2-sulfonyl)-propionic
@)
)58)\[( ~ acid ethyl ester 99 209
00
)\:L'r o 3 —Me‘thyl—‘2—(propane—2—sulf0nyl)— 100 237
% I butyric acid ethyl ester

propionic acid ethyl ester

O
0.0 - e 9 -
jS)HLO 2-(Butane-2-sulfonyl)-2-methyl 77 237

07
\O/° % o 2-Ethanesulfonyl-2-methyl- ’5 209
k propionic acid ethyl ester

5  *2-(4-Chloro-benzylsulfanyl)-2-methyl-propionic acid used for oxidation step
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10 evaporated to dryness. The reaction m xture was
diluted with DCM (4 nlL) and washed with saturated

W@ 808%4NaHCO3 sol ution (3 nmL). The organi c | BGBEUS200A6878341

dried over Na2SO4, filtered and concentrated under
reduced pressure. The crude product was purified by
columm chromat ography (silica, eluent: DCM 0-5%
ethyl acetate) to afford 14 ng of N-(5-tert-butyl-

I soxazol - 3-yl ) - 2-cycl ohexanesul f onyl - 2- net hyl - pr opi ona
m de. 15 Exanples listed in Table 17, Method A were
made according to this procedure. Method B Synthesis
of

N-(4-tert-Butyl-thiazol -2-yl)-2-nmethanesul fonyl - 2- net h
Step B1 Sy thésivofeCy dohdxkx sinifo oyl miethylpipbgiodié)acid~ O N ~S
\ O-/~\ SO+ O0OCH,5" Brr 0\OOCS'0OOOON Na
Step 1. Synthesis of

BrepRihanRsdbk@BY hdprdilh bY heRb RRliaR kGedrdcd et hyl ester
Prepared as described by adaptati on of the follow ng

Tre¢ger ditslss /. Dmki-&ienel899A L, BR0e34%al . J. Med. Chem

2004, 47, 19-21. Binsiti, C Eur. J. Med. Chem Chian.

Ther. 2001, 36, 809-828. Field, L.; dark, RD Og.
Byanidiutich9F8,47881 3.8 &nfid) of T2-oetiehicxandsyl fahy1- Pmaddiyl-pedpesnic acid ethyl

BT FUBE R Wb m) Fre3AUGELER X B of gy

rﬁd‘)no‘h?@ﬂatémfﬂ@feﬁémﬁi voddlstitrb@at rBoMm P Rurelidr VEK. el"h@@é’e%ﬂon was further
ridine .3 nmL) and ethyl a-bronvisobutyrate (2

fed WG HGR0TEN “ndshegtykhestivilb DCR Chx A8 L30T s g agucous layer
\{f]éstcrof?gﬁﬂ't %%g R@;%ﬁé\glgﬁ alg‘dfﬁeﬁtrvﬁt TV u&lﬁéoﬂg e %lhponelrol'}l)ﬁ 2. The

acetate ted aqueous
dﬂaﬂ:ﬂfﬁleéﬂs Ixyel @@s pktyactcdMidgRENLS X-mm@llﬂhelcomb(rﬁﬂ orgapic extracts

T SaHeP At P gnis P srh sl shi Sl e aptatia 5P Mo under

Iedlt%d BriRirh e aet £.96¥ lof 2-cEbhdkanddt IRyl GetBgl stofibhix lacid.
ester.

According to this procedure the following acids were synthesized:

Table 3
MOLSTRUCTURE NAME ‘1&5D m/z [M+H"|
O\ OH
?ﬁr 2-Cyclohexanesulfonyl-2- 258
00 Lo 64 -
O methyl-propionic acid [M+Na +H']

sulfonyl)-propionic acid 92 [M+H,0']

)\,s>§(OH 2-Methyl-2-(propane-2- 195, 212
oo I

220-



The conpound did not ionise under LCMS conditions,

thus the structure was confirnmed by 1H NWR
W@ p@snswstopy: 1H NVR (360 MHz, CHLOROFORM d) BCHP#007/078341
1.33 (3 H t, J=7.1 Hz), 1.66 (6 H, s), 3.06 (3 H,
s), 4.28 (2 H q, J=7.1 Hz). 15 Step 2: Synthesis of
2- Met hanesul f onyl - 2- net hyl - propi oni ¢ acid
2- Met hanesul f onyl - 2- et hyl - propi oni ¢ acid was
generally prepared as described in step 3, nethod A
To a solution of 500 ng (2.6 nmol ) of
2- met hanesul f onyl - 2- net hyl - propi oni ¢ acid ethyl ester
20— n—THEFwatet (4/ t—>5 |"‘|'L) were—added—270 1Y (f.G
nmol ) o®¢sl.(?t i um hydr oxi de nonohydrate. |[The reaction
was r aOHr oon) t-eyplelihnsafdngr- 18 h. Thg? reacti £9
was hey/ di | ut ed| sctdbutaitbu®bx(lk@cidl) and then
washed with DCM (2 k 15 nl). The basi c aqueous llayer

was—cooled in-anite bath and acidified with 1M

TVwwao o ouUTT oo

aque@ solution to pH 2. The aci di c [agueous | ayer
was OoWi t h | sepLiepanatdabienoform (1/1, |3 x 20
m.) . Tf@’fgc‘:(o i ned or&%lcp%gﬁi@ggﬁﬂzs werle wWashed widh
brine, dried over Na2SO4 and filtered. Concentration
of the filtrate under reduced pressure afforded 413

ng of P- rﬁé/\:/anesul f pnyl - 2- net hyl - propi onijc aci d.| The
corrpo):vﬁﬂ d @idt i ohi ges ) it ons, thu

t he stoutTtune was cob_z{feﬂ%éig n%i%pé%%%spect@osco §Qf’ 2é6+]
H VR (4000MHz - Dt i S prbianic agl "> C YOS 00Ky
H s). 30 Step 3: Synthesis of
N-(4-tertybutyl-thipzol -2-yl)-2-nmethanesul f onyl -{2- net h
yl - prapisQage - 23 2008/ 039645 PCT/ Us2007/ (078341
5 Actigretiof of 97 n%;;@?@%‘e‘ LA 29 181
2- met hanesudf onyl - 2F WEPRYF 29F opi oni ¢ acid as the
correspondi ng acid chlori de was achi eved |by treat nent
wih thionyl chloripge (2 nL) at 80 C Ttor| 2 h. he

reacti gn—was cool ed| { ;duRepLepRRAt Ure and excess
t hi onyﬁ: thePlide was ulfbﬁl}%g_gﬁdéﬂéi}%{ﬁ r reducled 3gr egsur €09
10 TheCcrau acid chT ori'de was dissolved |in DCM|(2 nl)

and—added_t@—a sotuftonmrof =8t mg—(0-6—mmpt)—of
2-ami pB-4°tfert - buty| t hi azol e and N,
N- di iéfp py Pt hy| ap?-tRutfig-2tilfenyl)-2medGi (1 4qnl) . F0226
reaction was stirredpapionioaeilt enperat ure [for 18 |h.[MfeO']
reaction m xture wags diluted with DCM washed W th

saturated_ggueous NaHCO3 sotuttom (2 k), brinme (2 1)
and d@e@o
OH 2-Ethanesulfonyl-2-methyl- 29 198
propionic acid [M+H,0']

Step 4: Synthesis of N-(5-tert-Butyl-isoxazol-3-yl)-2-cyclohexanesulfonyl-2-methyl-

propionamide

Activation of 100 mg (0.4 mmol) of 2-cyclohexanesulfonyl-2-methyl-propionic acid as the
corresponding acid chloride was achicved by treatment with thionyl chloride (1 mL) at 80 °C
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over Na2SO4. Filtration and concentration of the
filtrate afforded the crude product. Further 15

WQEeosh3was i on by col umm chromat ography (sili caPCEUS®NT/078341

hept anes, 0-20% ethyl acetate) yielded 116 ng of
N-(4-tert-butyl-thiazol-2-yl)-2-nmethanesul fonyl - 2- net h
yl - propi onam de. Exanples listed in Table 17, Method B
were made according to this procedure. 20 Method C
Synt hesi s of

N-(5-tert-Butyl-isoxazol -3-yl)-2-nethyl-2-(propane-I|-s
ul fonyl)- propionam de (Exanple 10 in Table 17) H

B Ran SpCENePonslap Goled oo, el i Ry, ipnsfeoride s
s0diedomslal feduc2B pRsepar ed as descri bed by adaptation of

i B oS SRR Tl or 7 m

(28 Mm, bﬁﬁam}-ﬁbef-tertzﬁg}liso%@ao168Q1%'T8_&8diisopt%ﬂy1¥@rlamine (83 mL, 0.48
2008/ 039645 PCT/ US20077/ 078341 5 Field, L.; ark,
npl) IoPGM Symbh Thegggtios@as greg4t ropm gnwetagire & 18h, before it was

. I ; 3. )0 -
a8t Fr Sl e Pact B ARG il ot ST Py gy with
safurdte paqupaunaSaHCONyolutdhl(® ldeTheldrgartie kgtis ovas deisd beatNagSO.,

t 0 .Cfor 3 h. The solvent was, renpved  under .
Plsarstang Sppeutied indinde BRI Sattor DB ORG 08 puriipy column
dhforRbdrbpte (EliBARRent ZENIL)-5 NGy REctitBY @801 S8k oS- (5-tert-butyl-
were renoved by filtration. The filtrate was
ipged iy 2y cloherapesudiand edmethek pigpengmidgf f ord 0. 18 ¢

of 1-propanesul finic acid sodiumsalt.

Examples listed in Table 17, Method A were made according to this procedure.

Method B
Synthesis of N-(4-tert-Butyl-thiazol-2-yl)-2-methanesulfonyl-2-methyl-propionamide
(Example 51 in Table 17)

(@) ~ N
S, Br>§r°V—»\,s>§f°\/——\,s>§(OH—’ S>o§( D
- 5 0" 0 4 o’ "o o o O N/

Step 1: Synthesis of 2-Methanesulfonyl-2-methyl-propionic acid ethyl ester

Prepared as described by adaptation of the following references:
Faucher, A.-M. et al. J. Med. Chem. 2004, 47,19-21.

Binsiti, C. Eur. J. Med. Chem. Chim. Ther. 2001, 36, 809-828.
Field, L.; Clark, R.D. Org. Synth. 1958, 38, 62-64.

Troeger; U., J. Prakt. Chem. 1899, 59, 320-349.
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Step 2: Synthesis of
2-Brono-N-(5-tert-butyl -i soxazol -3-yl)-2-nmethyl -propio

Wm20981896435 Prepared as descri bed by adapt ati oPCDUS100E078341

followi ng references: Katoh A et at. Heterocycles
1999, 50, 299-308 Activation of 5 g (30 mmol) of
2-br ono- 2- net hyl propi onic acid as the correspondi ng
acid 20 chloride was achieved by treatnent with
thionyl chloride (10 nL) at 60 C for 2 h. The
reacti on was cool ed and excess thionyl chloride was
renmoved under reduced pressure to afford the

TERERRBRRYTS £ Prid 8Lt PR S AP (B Py acded
HyBQindT®B )mIOfand Nhit 6ibrs@Pic s rete iw b T )NEhe feadXoM W2 QtiFtq for 18 h at

was added dropwi se the acid chloride, as 25 solution
5IOn Comwey lazsogﬁm) Theyeactioadeiuen Widiluged Vit gthyk ace@isfe 50 mL), washed

&ALl 521 g§ N}ﬁCb ng JQNZO(S has, bing Q%?eglrllg(?gi Solibh n(é@%ﬁ,ﬁdbrme (1x

sat ur aqueou sol u x 15
ft(heL) aylahred weerdNa,§epdiilatech, ca"mnmattgmnindeﬂ raguecd peessure afforded 3.04
f her washed.wi t rine, dri. MySO4, filtered
PRSI S Lm dhdarOF ba bl PLELar S The cr ude
"M@Scoﬁipbhﬂd &d nbyiolisy ufﬁde@EUMfDJ:diﬂﬁlon@ hhwfﬁé ngcﬂﬁbyvas conﬁrmed by
silica, eluent DCM 0-20% et acet atM) to yie 5
HMRZSHW‘@%OW (Ig I‘@YjR (360 MHz, LOROFOR d) 6 ppm 1 33 (3 H t, J=7.1

't sQH Ml o $OKR7 34¥éAZﬁ h ropi onam de.

Iizgcor dlkgng tﬁ ocedur e’(?’ﬁL %[gleeowi ng am des were

synt hesi Zed - 25 V\D 2008/ 039645 PCT/ US2007/ 078341 5

Tabl e_4 ST EL'J' ELD gi bI\/HrFI % H r

Stey 25 sl e pgptopy e goploni 44

2-met hyl - propi onam de 97 289/291 OH r/N B rr f~|
2-Brono-2-nethyl -N-(5-trifluoronethyl- 55 311/313
2-Methanesulfonyl-2-methyl-propionic acid was generally prepared as described in step 3,
method A:

To a solution of 500 mg (2.6 mmol) of 2-methanesulfonyl-2-methyl-propionic acid cthyl ester
in THF/water (4/1, 5 mL) were added 270 mg (6.6 mmol) of lithium hydroxide monohydrate.
The reaction was stirred at room temperature for 18 h. The reaction was further diluted with
water (20 mL) and then washed with DCM (2 x 15 mL). The basic aqueous layer was cooled
in an ice bath and acidified with 1M aqueous HCIl solution to pH 2. The acidic aqueous layer
was extracted with isopropanol/chloroform (1/1, 3 x 20 mL). The combined organic extracts
were washed with brine, dried over Na;SO, and filtered. Concentration of the filtrate under
reduced pressure afforded 413 mg of 2-methanesulfonyl-2-methyl-propionic acid. The
compound did not ionise under LCMS conditions, thus the structure was confirmed by 'H-

NMR spectroscopy:
'H NMR (400 MHz, DMSO-dg) § ppm 1.49 (6 H, s), 3.08 (3 H, ).

Step 3: Synthesis of N-(4-tert-butyl-thiazol-2-yl)-2-methanesulfonyl-2-methyl-

propionamide

23-



10

15

20

25

ONF pyridin-2-yl)-propionamde FF H Br N
2-Brono-N-(5-tert-butyl -2-nmethyl-2H 51 302/ 304

WO 208103843 2-meth 1 ro ionamde O: N py y) ypP@I/Us2007/078341

grx/N O N 2-Brono-2-nethyl -N-(6-trifluoronethyl- ~2

311/313 pyridin-2-yl)-propionamde F F F BN

2-Brono-N-(3-tert-butyl-isoxazol-5 1

2- met hyl - propi onami de 68 289/291 O ONy) Step 3:

Synt hesi s of

N-(5-tert-Butyl-isoxazol -3-yl)-2-nethyl-2-(propane-I|-s

ul fonyl)- propi onam de 10 Prepared as descri bed by

adaptation of the follow ng references: Faucher,

A-M et al. J. Med. Chem 2004, 47, 19-21. Troeger;

Ahpation)of 9F7rrﬁg(0 6 ﬁmﬁﬂ) 0f128&9thaﬂﬂ§ulfél%23ﬂ&hylaim}$bﬁlb aciC.as the

q%?rrgmﬂ)ndlgg ac1é| ﬂgwﬂ]e ﬁabac V@I %%rﬁ@tﬁl%gti‘gglg‘911@8/?c1619r1€e4(2 n]_IS) at 80 °C

fg%@}i\é%%e%‘rggﬁlgg 326 4:501?(1:{6/ rB’&%QQKﬁeQZtﬁ%%d eRcetQthforyPEMbRNyas

rzmbmﬂmldm‘-l(eéuqeémesblj@yl -| soxazol - 3-yl) - 2- net hyl

HeQ c%l(f%na?m c(ijl?orrléiga“glénesld g%%y%ﬁ‘l)g %@é %9% daﬂd%&d ?nglﬁﬁon of 91 mg (0.6

1pabl)io6 R- anﬁ’fyo’-ﬂdd:mbut@m&aio)le WEBN ﬂﬂaﬂﬁdolﬁmléthﬁamem(ﬂ) i1®mL) in DCM (1

f\é\ﬁ}s tirred at 5.0§ for ﬁﬁr%ﬁt diluted
| T:Feélatl(w Vs silme athBHlstelp'eﬁra‘%qu ¥ 'tkfrﬁ{c)tlogﬁaxmre was dilute

Wit Dast eehsMéd With eit@htdl hq@bhENak8 X sdufidn (2 bg bﬁ@@@' IﬁEﬂand dried

organi ¢ layers were dried over Na2SO4 and filtered

oMeeNrSCHr Bitteatige gand emearitatign efithg Aidteate piderdedthe sruss spmd@ct Further
p-{ﬁ]leﬁcgt{olﬂdo%/ JORbGI élﬁbmmgraﬁw {sfl cg,dehpéﬁt. heptanes, 0-20% ethyl acetate) yiclded

116 mg of N-(4-tert-butyl-thiazol-2-yl)-2-methanesulfonyl-2-methyl-propionamide.
Examples listed in Table 17, Method B were made according to this procedure.
Method C

Synthesis of N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(propane-1-sulfonyl)-
propionamide (Example 10 in Table 17)

H,N H
2 /N\ N N
OH 0 Br ="\
Br ~ > o)
o) ° =
H
+ —_— S N N
X
@]
(0]

0 S
cl 0 Na’

Step 1: Synthesis of 1-propanesulfinic acid sodium salt

Prepared as described by adaptation of the following references:
Faucher, A.-M. et al. J. Med. Chem. 2004, 47, 19-21.
Binsiti, C. Eur. J. Med. Chem. Chim. Ther. 2001, 36, 809-828.
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col um chr omat ogr aphy (silica, eluent heptanes, 0-20%
ethyl acetate) to afford 86 ng of N (5

WO t@B3deus vyl -i soxazol -3 -yl) -2-nethyl -2 - (propenes2007/078341

-sul fonyl ) -propi onam de. Exanples listed in Table 17,
Met hod C were made according to this procedure. 15
Met hod D Synt hesi s of

N-(5-tert-Butyl-isoxazol -3-yl)-2-nethyl-2-(2-methyl -pr
opane-| -sul fonyl )- propi onam de (Exanple 52 in Table
17 H + Br H SHOON 20 Step 1: Synthesis of
N-(5-tert-Butyl -isoxazol -3-yl)-2-isobutyl sul fanyl -

ﬁﬁ{%; I)‘ g;acr)]giﬁr;gsgﬁgwt% f§5§t§§ ﬁ§%4SO| ution of 82 L (1 31

ropanethi ol in ethanol (2 nl)
vvere added 37 mg (O. 65 nmol ) of KCH pellets, foll owed
0. 65_nmol )

b -N-(5- .
“ioe% %O?wmﬂf (0@568@2 &Pm%l) il 1)\15135??@@%55 4 ﬁigair@ﬁ%%aﬁ% in water (1.5
Py RBRL88 PP FHEFCH hﬁ’ﬁﬂ!) b &b?ﬂlegulfdﬁf?t askidR) Thér RBction was heated at

reaction mxture was heated to reflux for 18 h. The

§0hchor - Wagssobvsol wels teoovebwdet endpeadatrenserc. ﬁrﬁecrgféﬂ thgferial was
s%@nbe%%fgﬁlﬁgﬂhgﬂ28 X}L) aHi ﬁ%tlho %Iﬁg gor%féié %?eartee 8(/@(1 ‘t()jy filtration. The

ﬁl&dﬂameld cpiceasate@uider yddatdd pk&Qumego afford 0.18 g of 1-propanesulfinic acid
5- tagrt but yl -i soxazol -
i sobut yl sul fanyl - 2- met hyl - propi onam de. -27 WO
2008/ 039645 PCT/ US2007/ 078341 5 According to this
Sﬁ)tr ocedure the follow ng am des were sgﬂyt hesi zed: )
&b R S e thysi s R B rames N(aner tp ity Bisp azol-Jav a3 -meflugl-propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2 N\
i sobutyl sul fanyl -2-nmethyl- 83 299 0 N-o propionam de
Prepddr ¢BastdesdribBdiby hddpsaaiva obtheSoNdwying rdfdreeM Katoh A. et al. Heterocycles

{oo o4 P28856y! sul Tanyl) -2-methyl - 63 351

Activation of 5 g (30 mmol) of 2-bromo-2-methylpropionic acid as the corresponding acid
chloride was achieved by treatment with thionyl chloride (10 mL) at 60 °C for 2 h. The
reaction was cooled and excess thionyl chloride was removed under reduced pressure to afford
the corresponding acid chloride.

To a solution of 4.2 g (30 mmol) of 3-amino-5-tert-butylisoxazole and 5.2 mL (30 mmol) of
N,N-diisopropylethylamine in DCM (20 mL) was added dropwise the acid chloride, as
solution in DCM (15 mL). The reaction was stirred at room temperature for 18 h. The reaction
mixture was washed with saturated aqueous NaHCOjs solution (2 x 15 mL) and the layers were
separated. The organic layer was further washed with brine, dried over MgSQy, filtered and
concentrated under reduced pressure. The crude was purified by dry flash column
chromatography (silica, eluent DCM, 0-20% ethyl acctate) to yield 8.5 g of 2-bromo-N-(5-
tert-butyl-isoxazol-3-yl)-2-methyl-propionamide.

According to this procedure the following amides were synthesized:
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F O o_N propionam de 10 Step 2: Synthesis of
N-(5-tert-Butyl-isoxazol -3-yl)-2-isobutyl sul fonyl -2-ne

of

N-(5-tert-butyl-isoxazol -3-yl)-2-isobutyl sul fanyl - 2-

nmet hyl - propi onam de i n di oxane/ wat er

(5/1, 2.5 nL)

were added in one portion 0.99 g (1.61 15 nmol) of
pot assi um nonopersul fate triple salt (OXONE(r)).

whi te suspension was stirred at
18 h. The white solid was separated by filtration and

#as hed with dioxane (5 nmL). The filtrate was
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2-Bromo-N-(3-tert-butyl-isoxazol-5-
yD)-2-methyl-propionamide

68

289/291

Step 3: Synthesis of N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(propane-1-sulfonyl)-

propionamide

Prepared as described by adaptation of the following references:

Faucher, A.-M. et al. J. Me

d. Chem. 2004, 47, 19-21.

Troeger; Uhde; J. Prakt. Chem. 1899, 59, 320-349.
Binsiti, C. Eur. J. Med. Chem. Chim. Ther. 2001, 36, 809-828.

Field, L.; Clark, R.D. Org.

Synth. 1958, 38, 62-64.
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Watson, R J. et al. Tetrahedron Lett. 2002, 43,
683-685. To a solution of 0.97 g (5.4 mmol) of

wa2@s0swaet hyl tetrahydropyran in DVF (9.7 nlL)PeEDS2005078341

added 1.27 g (11.2 mml) of potassiumthioacetate. The
reaction was stirred at roomtenperature for 3 h.

Di ethyl ether (100 nmL) was added and the reaction

m xture was washed with saturated aqueous NaHCO3

solution (2 x 25 nL) and brine (25 nL). The organic

| ayer was dried over Na2SO4, filtered and

concentr at ed under reduced pressure. The residue was
'ﬁur%ofhllt?o% 0%86 U(tﬂ.ﬁ;lrr(frplcr)lg%@% %Sgorn?(PpI fg :r' @?gf%z%ﬁglyi)-z-methyl-
Iirhplomneﬂd: th IaMFoB DL)A0eré hdded & ynely @}nymﬂm})lbfylpmahydu)ﬁnic acid

ester. According to this rocedurethefollowing . .
SPHE“S‘&%‘EP%P%"SP%?YE Pyyiding &4 plekivas afded andghgrpgimugasupred at 50 °C

l(\ﬁzh H?rgwai 3 ik DG ch ll\/paq%ea iF‘i"% ;dtl%n {f hfi,) and extracted with
etray ro-pyran-4- 86 175 t hy ester -29 WO
RQ08/c089 6315 3 RTT/ 1[52@@1%1@?2188%10 syéﬁh weacdiddovacN szO4 and filtered.

'J%?rﬁlﬁgété %Vh g(igr%egt}{ate(p under re%uce% pressure yhe) cr&c?et rrelgtegal v&a% %urzlﬁed by

cdtuMit &lybm&oé;ﬁaplﬁy @hicdr Duddy h&tarks. y0-DEbL Bﬂllyﬁwefa@d’)yd) )ff(ﬁﬂ@ﬁlmg of N-
onlc aci d et ester A solution of 869(15

Ariet-put- lseé%zagéwan% -Rgt bR i(prepine- kss Emyl)-nromgoramide.
degassed and under 10 nitrogen) was added to 0.81 g
(4.66 mmol ) of thioacetic acid
Bappéstsitegdn datdy il ArMdthgd fetdny mpde expeiing Tihles peaediron
was stirred at roomtenperature under nitrogen for 0.5
h. Then 2.1 nmL (14.1 mmol) of ethyl
Meihrodrmi sobutyrate were added and the reaction stirred

The resulting precipitate was renpve

Sywﬂrqsgtqf %(%Wdt'?ﬁglﬂol"i‘%?e‘ﬂkgr%fémlrzafzeﬂleHW&BFol?”é‘dt}c%'dfonyl)'

ropadintde (FRE@mpieS fUeapi@s7)di ssol ved in DCM (100 ni)
and washed with saturated aqueous NaHCO3 (50 ni), 15

brine (50 ﬁQﬁHand dried over . Filtration and

gptt &1l off ofF J1e_f‘l’l /l"e WH \
fiol 1 oned by €ol chr omat ogr aphy he resfgﬁéﬁ\\o =
(silica, eluent: tanes, 0-20 % °© =

Step 1: Synthesis of N-(5-tert-Butyl-isoxazol-3-yl)-2-isobutylsulfanyl-2-methyl-

propionamide

To a stirred solution of 82 pL (1.31 mmol) of 2-methyl-1-propancthiol in ecthanol (2 mL) were
added 37 mg (0.65 mmol) of KOH pellets, followed by 190 mg (0.65 mmol) 2-bromo-N-(5-
tert-butyl-isoxazol-3-yl)-2-methyl-propionamide (prepared as described in step 2, method B).
The reaction mixture was heated to reflux for 18 h. The reaction was cooled to room
temperature. The solid (KBr) was separated by filtration and rinsed with ethanol (15 mL). The
filtrate was concentrated under reduced pressure to yield 160 mg of N-(5-tert-butyl-isoxazol-

3-yl)-2-isobutylsulfanyl-2-methyl-propionamide.
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ethyl acetate) afforded 0.76 g of
2-nmet hyl - 2- (t et rahydr o- pyr an-4-yl met hyl sul fanyl ) - pr opi

wW@ni0s/ 03zl ethyl ester. 20 According to this PCDUSIIOT/E78341

the follow ng ethyl esters were synthesized: Table 7
MOLSTRUCTURE NAME YIELD mlz [% [ MrHH]

2- Met hyl - 2- (tetrahydro-pyran-4 S

yl met hyl sul fanyl )-propionic acid 66 247 0 0 ethyl
ester O 2-Methyl -2-(tetrahydro-pyran-4- O

yl sul fanyl)-propionic acid ethyl 75 233 0 ester -30
WO 2008/ 039645 PCT/ US2007/ 078341

1- (Tetrahydro-pyran-4- ylnmethylsulfanyl) s O/

cycl obut anecarboxylic acid ethyl 77 259 O p ester 5

Atcepli toSiRphesdwe @e following amides were synthesized:

2- Met hyl - 2- (t et rahydr o- pyr an-4-yl met hanesul f onyl ) - prop
PR acid et hyl ester Prepared as described by
adapt ati on of N%thod A, step 2. 10 To a solution of
0.76 g (3.1 nmmml)

>

2- nghﬁxhpgcghﬁﬁrah)dro pyr an- 4x¥igret hyl sul f any

1BLD s [M+H"]
10

propionic acl ester in dioxanel Wat er (1174l
nL) was added in or gfrtlon 4.1 g é no| ) of
tertBuiypisexazal-$-yDBXONE(f ) ) .

p no er suMF The
QTa\ s saﬁ on mm§m§WV$WﬁﬁW1%ﬂw%dbn1tenperat@?e for 299
1 h. The whPté sol i @ropiesasEear ated by filtrati on and

washed with dioxame (R d \ The filtrate was

concentrateg under magu@@@ugn@@ggbe5@g;1@nnve the
Dcﬁ\/ﬁﬁo Lye t ﬂm@-ﬂeﬁ,—gwutfhﬁyqa)-mmype was di | ut ed
01

8hided> nL). The organic63layer351

s separ at ed and \ shed with a saturated aqueous
NaHCO3 - br+ne—(H-)-mxture{(20—n)and—driedover

Na2SM4. Filtration and concentration under reduced

S%E[?§S§§lﬁh§§ﬁsf (ﬁfld-%it&t-ﬁﬁtylgsd%zol% 1)-2- 1s0butylsulf0nyl—2 methyl-
met hyl - 2- (t et rahydro-pyran-4 ¥net hanesul f onyl ) - prop

promomam;flej et hyl ester.

To a solution of 160 mg (0.54 mmol) of N-(5-tert-butyl-isoxazol-3-yl)-2-isobutylsulfanyl-2-
methyl-propionamide in dioxane/water (5/1, 2.5 mL) were added in one portion 0.99 g (1.61
mmol) of potassium monopersulfate triple salt (OXONE®). The white suspension was stirred
at room temperature for 18 h. The white solid was separated by filtration and washed with
dioxane (5 mL). The filtrate was concentrated under reduced pressure to remove the organic
solvent. The resulting aqueous solution was extracted with DCM (2 x 5 mL). The combined
organic extracts were washed with saturated aqueous NaHCOj3 solution (5 mL), brine (5 mL),
dried over Na,SQOy and filtered. The filtrate was concentrated under reduced pressure. The
crude residue was purified by column chromatography (silica, eluent DCM, 0-10 % cthyl
acctate) to afford 98 mg of N-(5-tert-butyl-isoxazol-3-yl)-2-isobutylsulfonyl-2-methyl-

propionamide.
Examples listed in Table 17, Method D were made according to this procedure.
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wer e synt hesi zed: Table 8 MOLSTRUCTURE NAME YI ELD [ %

WOort@spsges] 0O .- 2-Met hyl - 2- (tetrahydro- pyranPCT/US2007/078341

4-yl met hanesul fonyl)- 90 279 0 00 propionic acid
ethyl ester O- 2-Methyl -2-(tetrahydro-pyran-

4-sul fonyl)-propionic acid 84 265 05~0 0 ethyl ester
-31 WD 2008/ 039645 PCT/ US2007/ 078341

1- (Tetrahydro-pyran-4- yl nmet hanesul fonyl) ~;5, ~

cycl obut anecarboxylic acid 60 291 O O ethyl ester 5
Step 4. Synthesis of

2- Met hyl - 2- (t et rahydr o- pyr an- 4-yl met hanesul f onyl ) - prop
ionic acid Prepared as described by adaptation of
Methndd A, step 3. 10 To a solution of 769 ng (2.77

). 0 .
Tt N5 B o PR P RS-
yhinethiandsufogd)-propionymideyEesmpla S6H=bMatBr (1/ 1, 10 nl)
were added 228 ng (5.43 nmol ) of |ithium hydroxide

0 rate. The réactian S stke+ed at r
@@f%@ﬁﬁﬁﬁ%ﬁ%@ﬁm S cof‘ncenmtor\ﬁ ed
under redu pressure. The residue di ssotved in
water (10 nL) and washed with diethyl ethej (2 x 25

nl). Thesagueous |ayer was <goled in a icejgﬁkg\%5
nay i, Ci foled_wl@’f@ GuEous—HCI SplutS,on 6 pH
he ac? di exaqueou. ayer was extr d with ethyl
acetate (2 x m.) and with isopropanol/chloroform (3

x 50 nmL). The” conbi ned organic extracts were dried

e : SYARREH ofDRiohdekit atiad-(t&eRMGaA-pah Ay IRk thiyl)@ster

filtrate wunder reduced pressure afforded 734 ng of

2-met hyl -2- (tetrahydro-pyran-4 _
PHbRIINR A8 Hb AWMl stRIARE MRIfQIAGAiteratifh BREAELI N t O

this procedure the followi ng acids were synthesized:

Walsere Rd. et al. Tetrahedron Lett. 2002, 43, 683-635.

To a solution of 0.97 g (5.4 mmol) of 4-bromomethyl tetrahydropyran in DMF (9.7 mL) were
added 1.27 g (11.2 mmol) of potassium thioacetate. The reaction was stirred at room temperature
for 3 h. Diethyl ether (100 mL) was added and the reaction mixture was washed with saturated
aqueous NaHCOs solution (2 x 25 mL) and brine (25 mL). The organic layer was dried over
Na,SQy, filtered and concentrated under reduced pressure. The residue was purified by column

chromatography (silica, eluent: heptanes, 10 % ethyl acetate) to afford 0.81 g of thioacetic acid S-
(tetrahydro-pyran-4-ylmethyl) ester.

According to this procedure the following thioacetates were synthesized:

Table 6

YIELD m/z

MOLSTRUCTURE NAME (%] (M+H"]

ylmethyl) ester

O/\ SJ\ Thioacetic acid S-(tetrahydro-pyran-4- 36 175
0

29
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MOLSTRUCTURE NAMVE YIELD mlz [ MtH+] O SOH 2 Met hyl 2
(tetrahydro pyran 4 vyl nmethanesul fonyl)-propionic acid

wao®samb4D O 0 OH 2- Met hyl - 2- (t et rahydr o- pyr aPCBUSD87/078341

237 O=5 0 0 sulfonyl)-propionic acid -32 WO

2008/ 039645 PCT/ US2007/ 078341 1-(Tetrahydro-pyran-4 O
~5~ 0 OH yl net hanesul fonyl)- 80 263 OO0

cycl obut anecarboxylic acid 5 Step 5: Synthesis of
N-(5-tert-Butyl-isoxazol -3-yl)-2-nethyl-2-(tetrahydro-
pyran- 4- yl nmet hanesul fonyl ) - propi onam de 10 Prepared
as descri bed by adapt ati on of Method A step 4.

H H fa¥a [0 A0 1\ £
I"\bl.l Vd.l.l UlT UI J.LL ny (V. 43 1Mot ) Ul

| -2 et rahydr o- pyr an- 4- yl met hanesul flonyl ) -
pro |on| c a’ftd as | Thieacstie naad pétattahygroawiran-£hl jor i de was (4,
achi byOtreat pehtsted t h t hi onyl chloride (0.4 nlL)
at 50 Cfor 1 h. The reaction was cooled to [room

tenperature and excess timonyt chtoride was renoved

under reduced pressure. 15 The crude acid chloride was

Stes diymdusis of DOMIA-2aftgtranydr apded-4tdmathybhlfaiydrpropiodR acid ethyl

QEE (0.49 nmol) of 3-am no-5-tert-butylisoxazole and
N—dllsopropyl et hyl am ne (145 nL, 0.88 nmmol) in DCM

(2 m_) The reaction was stirred at roomtenperature

A{ iolut ()n o"f‘ogg \%28{15 %1%0'1)?(}? pg‘gas),(s‘i lil% g adtroxd e ala ﬁélgl’lljog ?ﬁa%gassed and under
81odgah) veas/akddddrte 0. 8irigx4.a6 mn(ol)/of thidacptic) acidThr@cteahgdmipgranadygmethyl)
was . dri ed. over Na2 filtered a d concentr

S F@a EFé‘ét&PnﬁYaéégﬁ?dg‘%ﬂ%’ete@P%%“p HTOsRR °f83[}r & P%“U?EVL (14.1
BRAbIY B etB OB OF6 B Hyte (N%i're| aAd@&l an@ ibaBiction fipRUasnesh. Te 2Qulting

% et hyl acetate, then 0-20 % et hyl acetate)

PESFISTaEE Wep r‘ﬁﬁOVafl bmkt@tlf)ré?r{d thq){ljlltrﬂe cprGsyiEAsel under reducecg pressure. The

residreyhak dRsdTRddNY IDCR1 (i Qfm 13RMEHAshRY @R sﬁurﬁie&ﬁ&&@ﬁhﬂ%ﬂ(f@ftso mL),
) - les listed in Table 17, Meth

yl ropi onam de.
B bAsnd JeG ora g Cr iR e BrgoRs i dion 2E B righor reduced

pressure, followed by column chromatography of the residue (silica, eluent: heptanes, 0-20 %
ethyl acetate) afforded 0.76 g of 2-methyl-2-(tetrahydro-pyran-4-ylmethylsulfanyl)-propionic acid
ethyl ester.

According to this procedure the following ethyl esters were synthesized:
Table 7

YIELD m/z

MOLSTRUCTURE NAME (%] [M+H]

>§ro ~ 2-Methyl-2-(tetrahydro-pyran-4-
O/\S ylmethylsulfanyl)-propionic acid 66 247
O O

ethyl ester

O(j\ 2-Methyl-2-(tetrahydro-pyran-4-
?ﬁrov ylsulfanyl)-propionic acid ethyl 75 233
O

ester

-30-
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Synt hesi s of
N-(5-tert-Butyl -isoxazol -3-yl)-2-nethyl-2-(tetrahydro-

WO 2008/03%45 y| met hanesul fonyl ) - propi onam de ( Exapgil/gS2047/078341

Table 17) -33 WD 2008/ 039645 PCT/ US2007/078341 'H Q
HN%Br NN%O/\SyNS "' 11 If I OOl TOOOH N
OS\\OO~\O 5 Step 1. Synthesis of Thioacetic acid
S-[1-(5-tert-butyl-isoxazol - 3-yl car banoyl ) - 1- net hyl -
ethyl] ester To a solution of 200 ng (0.69 mml) of
2-brono-N-(5-tert-butyl -i soxazol -3-yl)-2-nmethyl 10

pr opi onam de (prepared as descri bed in Method B, step

2) —n—DMF (3 |"‘|'L) Wwe ’J (1.4 IIIUI) of

pot assi u i oacet at F(fl drO Bﬁfll 6n was sfirred at

rood t at gy e OE Was
N el K wprecsontyean halhea U h jom>
a@ us HO Osol uti A {5 nL). The organic|l ayer was
gred—over—Naz2So4- i Hraton—and—econrcentatioen—under

reduced pressure afforded 151 ng of thioacetic acid

Step 3 Sarth&id oi@-’lﬁ’l&ékhﬁl-‘i%iﬂyﬂ%-ﬂa%an -4-ylmethanesulfonyl)- Broplomc acid
yl car bamoyl ) - 1- net hyl -et hyl'] ester. According to t

qhyesgtire t he foI | owi ng thi oacetates were synthesi zed:
Tabl e 10 MOLSTRUCTURE NAME YIELD miz [% [MH ] O Fi

syl By BebyPy oL Myt -Sr 285 0 n-0 et hyl ]

TS4 ©lution of 0.76 g (3.1 mmol) of 2-methyl-2-(tetrahydro-pyran-4-ylmethylsulfanyl)-
propionic acid ethyl ester in dioxane/water (1/1, 10 mL) was added in one portion 4.1 g (6.6
mmol) of potassium monopersulfate triple salt (OXONE®). The white suspension was stirred
at room temperature for 1 h. The white solid was separated by filtration and washed with
dioxane (5 mL). The filtrate was concentrated under reduced pressure to remove the organic
solvent. The resulting mixture was diluted with DCM (50 mL) and water (5 mL). The organic
layer was separated and washed with a saturated aqueous NaHCOs/brine (1/1) mixture (20
mL) and dried over Na,SQOy. Filtration and concentration under reduced pressure afforded 0.77

g of 2-methyl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-propionic acid cthyl ester.

According to this procedure the following sulfones were synthesized:

Table 8
MOLSTRUCTURE NAME YIELD [%] | m/z [M+H'|
o~ 2-Methyl-2-(tetrahydro-pyran-
O/O\‘f&‘o 4-ylmethanesulfonyl)- 90 279
O O propionic acid ethyl ester
O()\ 2-Methyl-2-(tetrahydro-pyran-
, S>§ro\/ 4-sulfonyl)-propionic acid 84 265
00 cthyl ester
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O H Thioacetic acid S-[1-(5-tert-butyl-2 S N -
met hyl - 2H pyr azol - 3-yl carbanoyl )- 73 298 0 N - N
wWAa20080896l3 et hyl ] ester -34 WD 2008/ 039645 PCT/US2007/078341

PCT/ US2007/ 078341 O N N Thi oacetic acid
S-[1-methyl-1-(5-tr T: ~ F

i fluoronet hyl -pyridin-2-yl car banoyl
)-ethyl] ester O ~LS N 'N Thioacetic acid
S-[1-(3-tert-butyl 0 i

62 307 OF F

I soxazol - 5-yl carbanoyl )-1-met hyl - 62 285 ethyl] ester
5 Step 2: Synthe3|s of

|\|-\o I.UIL'DUI.yI'IDU cl.llyi'::'(tctlah dro=
f ur an- 2-<%;:;thylsu Fg%nﬂﬁl géioﬁanlde 10 To a

SO oacetic_ acid

B O (e g%% %t%lrec odiehfioaceticeidl
1Qgerhyl - etlQ/I] est EFIYEE hanol (2 mL) Wwere added 70
n’g (\J 42 IIIIU!) t‘\'F 2 \IJI Ullullbllltyl! )fntrah ldlr Cfu ull ulld
340 gL (1.05 mmol ) of sodi um ethoxide solution (21%in

ethanol) at roomtenperature. The reaction was heated

4t8p 20s{nth&Qfs dr- lb[etl;Eh-Q d(‘i&?aﬁ@d?& Wﬁiﬂ%ﬁnetﬁ@ﬁesulforgl) propionic acid

concentrat ed under pressure and the cr
purified by colum chronatography 15 (silica, eluent:

Ihrq%) ! ea aesfc{es%lbec(i) f{gf 321 atiof ?g/fittho)dA ste"ft)f3f ord 82 ny of

xazm
B 9 suticatdiyk9 ﬂrg((tz g7 mahylgl o 62 m}@mfzatqtﬂahﬁdrhsplyanaf-@lmelt})anﬁsulfonyl)-

ro onan1d Accor roced
g 'P%Wﬂs il SR F%%g%t@ d Mg&) PEE 35?‘5%?28 g (5.43 mmol) of
1T Wdrﬂea‘f& f‘ga@tlonglvﬁs sh%&i"ﬁﬂ r}cl)oﬂﬂ temperature for 18 h. The

N-(5-tert-Butyl-isoxazol -3
reackion ailyy @engentrated under reduced pressure. The r651due was dissolved in water (10

mL) and washed with dicthyl ether (2 x 25 mL). The aqueous layer was cooled in an ice bath
and then acidified with 1M aqueous HCI solution to pH 2. The acidic aqueous layer was
extracted with ethyl acetate (2 x 50 mL) and with isopropanol/chloroform (3 x 50 mL). The
combined organic extracts were dried over Na,SO4 and filtered. Concentration of the filtrate
under reduced pressure afforded 734 mg of 2-methyl-2-(tetrahydro-pyran-4-

ylmethanesulfonyl)-propionic acid.

According to this procedure the following acids were synthesized:

Table 9
MOLSTRUCTURE NAME Yglf]) m/z [M+H"|
OH |>Mm . § A
>S7 ethyl-2-(tetrahydro-pyran-4
00 Imeth fonv)- nic acid 100 251
0O 0 ylmethanesulfonyl)-propionic aci
O 2-Methyl-2-(tetrahyd 4
S>§rOH -Methyl-2-(tetrahydro-pyran-4- 93 237
00 X sulfonyl)-propionic acid
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O O N~O furan-2-yl net hyl sul fanyl)- 71 327
propi onam de 20 Step 3: Synthesis of

WOR{B8/03%#3 - But yl - i soxazol - 3-yl ) - 2- et hyl - 2- (t eRCHOFHOTOT8341

pyran- 4- yl nmet hanesul f onyl ) - propi onam de -35 WO

2008/ 039645 PCT/ US2007/ 078341 5 Prepared as descri bed
by adaptation of Method D, step 2. To a solution of 82
ng (0.25 nmol) of
N-(5-tert-butyl-isoxazol-3-yl)-2-nethyl-2-(tetrahydro-
furan-2-yl met hyl sul fanyl ) - propi onam de in

di oxane/ wat er (5/1, 4 nL) were added in one portlon

V Wa¥al VA o W X i 1 H 1
40U 11y (V. 70 111Ul ) UI [JUI. dASST UTTT IIUIIU[JUI S I I d.l. T l.I I'pre

salt (OX )). Thleng 10 suzf,pensn on was stl rred

| Or at e MASOREHEERPFY ‘é?fl%nder reduced

at er@Hur e white sali
W oylfilt ra?’thfl%éane% % hed, with |di gg ana (5203
h

o r anm t+thn Arnant ~ ol veht ThAa r Ad

-+

Nnroccll 1
Pl \vxe ) T \IIIUV\I CITre T 3ulll \¥3 QUI VAL LILLAYZ LI 2 ¥}

aqueous solution was extracted wwth DCM (2 x 5 niL).
The conbi ned organic extracts were washed with

ﬁ@ﬁ yr%&%sﬁqpﬁqyﬁerg?g%ﬁﬂsﬁgmmm -feth #'[be-)(tetlkaﬁ&(ﬂ% -fyPan-4-

i ed over nd filtered. filtrate was
)é@ﬁ‘éléh‘tsrlﬁt“é’d) preaopamgler educed pressure. The crude
resi due was purified by colum chromatography (silica,
eluent: DCM 0-10 %ethyl acetate) to afford 5 nmg of
Nergased ?érdesqmw by adapsaion of Bloghod-22-staptdny | -

%;u%ta{l(ﬁg ¥)9 {1?% tpré B 46#%}{3’? @E‘ %JI %gk}(%?a\fl\lg&rg%#ga&%l‘ii[?e‘thanesulfonyl)-
cpmmld idogl #sothe mosres;roadmg Weed clﬂarécu&twiaﬁ dclﬁe\&)dnlb}? :aza;]tmg?n; thh thionyl
cﬁgﬂ& §r b ﬁ.@y%(? rqls g){” )rgaﬁil% iwgg aﬂg%/la%to(é)? rg‘ﬁlre and excess

tﬁ@ﬁ&l@:hﬂo@deQfak'rér%veh'un&er%d%ﬂecbbmssug“ I( % As "| fN S

ht hesi s of

Ns(%ucteeﬁctd @dﬁrgdle W3§ d;@aczlwd @R/% (2 nptang laddedte e splagripln3 mg (0.49
IR%E)F}%T g-amlno-S-tert-butyhsoxazole and N,N-diisopropylethylamine (145 mL, 0.88 mmol)

in DCM (2 mL). The reaction was stirred at room temperature for 18 h. The reaction mixture
was diluted with DCM (2 mL) and washed with a saturated aqueous NaHCO3 solution/brine
mixture (1/1, 2 mL). The organic layer was dried over Na,SQy, filtered and concentrated under
reduced pressure. The crude product was purified by column chromatography (silica, cluent:
heptanes, 0-20 % cthyl acetate, then DCM, 0-20 % cthyl acetate) to afford 41 mg of N-(5-tert-
butyl-isoxazol-3-yl)-2-methyl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-propionamide.

Examples listed in Table 17, Method E were made according to this procedure.
Method F

Synthesis of N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(tetrahydro-furan-4-
ylmethanesulfonyl)-propionamide (Example 74, Table 17)
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yl met hyl sul fanyl ) - propi onam de To a sol ution of 100 ny

(0.352 mmol ) of thioacetic acid
W®2(080§%43 er t - but yl -i soxazol -3 30 PCT/US2007/078341

yl car banmoyl ) - 1- et hyl -ethyl ] ester (synthesized

according to Method F, step 1) in ethanol (2 -36 WO

2008/ 039645 PCT/ US2007/078341 5 nlL) were added 126 ny

(0.704 mmol) of 2-(brononethyl)tetrahydropyran and 76

ng (1.41 mmol) of sodi um net hoxi de at room

tenperature. The reaction was heated to 130 C for 0.5

h within a mcrowave (CEM D scover). The reaction

ni xture was conceptrated under reduced The
e_\as dlsigly (5nt) th
s S ~Sgl UTT o ml) he lorQani c

phase wa$ dried (Na2SH),<Y¥iltered and concentrated 10
ed pressure to ld 119 ng of
N-(5-tert-butyl-isoxazol -3-yl)-2-nethyl -

(tetrahydro-pyran-2-yl nmet hyl sul fanyl ) - pr ¢pi onam de.
According to this procedure the followng thioethers
wer e synt hesi zed: Table 12 15 % NAVE Yl ELD
mz [ [MH] NNN(5-tert-Bulyl-C-Heghyl . ®S/ N
2H pyrazol -3-yl)-2-nmethyl 0 2-(tetrahydro-pyrah-2- 100
354 yl met hyl sul f anyl ) - propionanide H SY )
-tert-Butyl -isoxazal - cl 100
§ﬁ61P 6’(@5&”‘??& v @%*Hﬁ??‘d Sdlj' Zte'ffé%w*‘s%ﬁl ke hpmony-1-methyl-
ah Qt&l (5 tertButyl isoxazol 3 O
yl') - 2-et hyl sul fanyl -2- 90 271

To a solution of 200 mg (0.69 mmol) of 2-bromo-N-(5-tert-butyl-isoxazol-3-yl)-2-methyl-
propionamide (prepared as described in Method B, step 2) in DMF (3 mL) were added 157 mg
(1.4 mmol) of potassium thioacetate. The reaction was stirred at room temperature for 3 h. The
reaction mixture was diluted with diethyl ether (5 mL) and washed with 2M aqueous HCI
solution (5 mL). The organic layer was dried over Na,SO,. Filtration and concentration under
reduced pressure afforded 151 mg of thioacetic acid S-[1-(5-tert-butyl-isoxazol-3-
ylcarbamoyl)-1-methyl-cthyl] ester.

According to this procedure the following thioacetates were synthesized:

Table 10

MOLSTRUCTURE NAME Y{(I)Z)Ii]) [Mn:-/fl+]
Thioacetic acid S-[1-(5-tert-butyl-
S>§|/ TN\ isoxazol-3-ylcarbamoyl)-1-methyl- 76 285
O N-g cthyl] ester
0 o
N Thioacetic acid S-[1-(5-tert-butyl-2-
= methyl-2H-pyrazol-3-ylcarbamoyl)- 73 298
O N~y 1-methyl-ethyl] ester
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WOR{8/08%u3 - But yl -i soxazol -3 N O PCT/US2007/078341
yl)-2-cyanonet hyl sul fanyl - 96 282
2-met hyl -propionamide Y HO s NNO
N-(5-tert-Butyl-isoxazol-3 O
yl)-2-net hyl -2-(tetrahydro- 100 341
pyran- 2-yl met hyl sul fanyl)- propionanmide H N N
N-(5-tert-Butyl-2-nmethyl- 0 /N
2H- pyrazol 3-yl)-2-(2,2- dinet hyI propyl suI fanyl ) - 2-

Ll I\ n 1
eﬁLU IIL‘,I.IIyI Pt UlJI UIId.III UU 1 I\| NS I\| I\|'\J l. ItDUt I Z

di2Hpyr azo| %16%0 2: cI ohept %g sul f anyl - 2-
N-(5-tex- m%rf?p 1‘?‘ &ﬁ) ll_pyrw N% cérgalw}jl b. G5 357 307
t ygEsu

cycl ohexyl nme | f

J

H
N ?ﬁrN o Thioacetic acid S-[1-(3-tert-butyl-
Ly isoxazol-5-ylcarbamoyl)-1-methyl- 62 285
ethyl] ester

Step 2: Synthesis of N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(tetrahydro-furan-2-
vlmethylsulfanyl)-propionamide

To a solution of 100 mg (0.35 mmol) of thioacetic acid S-[1-(5-tert-butyl-isoxazol-3-
ylcarbamoyl)-1-methyl-cthyl] ester in ethanol (2 mL) were added 70 mg (0.42 mmol) of 2-
(bromomethyl)tetrahydrofuran and 340 pL (1.05 mmol) of sodium ethoxide solution (21% in
cthanol) at room temperature. The reaction was heated to 50 °C for 18 h. The reaction mixture
was concentrated under reduced pressure and the crude purified by column chromatography
(silica, eluent: heptanes, 0-20% cthyl acctate) to afford 82 mg of N-(5-tert-butyl-isoxazol-3-
yl)-2-methyl-2-(tetrahydro-furan-2-ylmethylsulfanyl)-propionamide.

According to this procedure the following thiocthers were synthesized:

Table 11

YIELD m/z

MOLSTRUCTURE NAME (%] [M+H']

H N-(5-tert-Butyl-isoxazol-3-
N 1)-2-methyl-2-(tetrahydro-
S>§I/ yl)-2-methy y
CO'/\ NI 3 furan-2-ylmethylsulfanyl)- 7 327
propionamide

Step 3: Synthesis of N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(tetrahydro-pyran-4-

ylmethanesulfonyl)-propionamide
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2- et hyl - propi onam de N NT~Ymm 2- Met hyl - 2- (tetrahydro
s OF fixran 2 ylnmethylsulfanyl) 53 349 N-(5

W0 20080Bes onmet hyl F pyri di n-2-yl) - propi onam dePCFBS200178341

2008/ 039645 PCT/ US2007/078341 N N O S

2-Met hyl -2-(tetrahydro- O F pyran-2-yl net hyl sul fanyl)
N-(5-trifluoronmethyl- 54 363 F F
pyridin-2-yl)-propionanide HOS NN

2-(3,3-Dinethyl -2-oxo 0 F butyl sul fanyl)-2-net hyl -

45 363 (5-trifluoronethyl-pyridin- F F
2-yl)-propionamde H OS NN.O
N-(5-tert-Butyl-isoxazol-3- 0

yl)-2-(3, 3-di net hyl - 2- oxo- butyl sul fanyl)-2-nmethyl- 75
Béarqt spicsmiieil Hg addptaDohl oMt dND,Ntep 2.

']%_é %S}ttg)rilzﬂf %g r%g SO%érmt hﬁl |f Nl\b -tert-butyl-isoxazol-3-yl)-2-methyl-2-(tetrahydro-
ﬁraﬁ(ﬁl&t@@ifﬁﬂﬂf pﬂopwnﬁ.m?de 1B GioRad/wittBLINY iVl @& ¥dded in one

p%rrt?oell 4O6r(])arrr1r<lg (0.75 mmol) of potassium monopersulfate triple salt (OXONE®). The white
suspension was stirred at room temperature for 3 h. The white solid was separated by filtration
and washed with dioxane (5 mL). The filtrate was concentrated under reduced pressure to
remove the organic solvent. The resulting aqueous solution was extracted with DCM (2 x 5
mL). The combined organic extracts were washed with saturated aqueous NaHCO3 solution (5
mL), brine (5 mL), dried over Na,SO4 and filtered. The filtrate was concentrated under
reduced pressure. The crude residue was purified by column chromatography (silica, cluent:
DCM, 0-10 % ethyl acctate) to afford 5 mg of N-(5-tert-butyl-isoxazol-3-yl)-2-methyl-2-
(tetrahydro-pyran-4-ylmethanesulfonyl)-propionamide.

Examples listed in Table 17, Method F were made according to this procedure.

Method G
Synthesis of N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(tetrahydro-pyran-2-
ylmethanesulfonyl)-propionamide (Example 82, Table 17)

Q H H
H N N N
N N S =N\ — ZOX
S /\O—> (0] OO OO
0 — (0] (0] =

Step 1: Synthesis of N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(tetrahydro-pyran-2-
vlmethylsulfanyl)-propionamide

To a solution of 100 mg (0.352 mmol) of thioacetic acid S-[ 1-(5-tert-butyl-isoxazol-3-
ylcarbamoyl)-1-methyl-ethyl] ester (synthesized according to Method F, step 1) in ethanol (2
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2H pyrazol -3-yl)-2-nethyl - 2-((R)-5-o0xo0-pyrrolidin-2-

W©®70088®6y3 met hyl sul fanyl ) - propi onam de H N NeCT/UR007/078341

N-(5-tert-Butyl-isoxazol-3 4-1 0

yl)-2-methyl -2-(3-nmethyl- 70 313

but yl sul fanyl ) - propi onam de -39 WO 2008/ 039645

PCT/ US2007/078341 |lr N N N-(5-tert-Butyl-2-nethyl S
N O 2H pyrazol -3-yl)-2-nethyl - 90 326

2-(3-net hyl - butylsulfanyl) propi onamde Y NNs , O
N (5- tert-ButyI -i soxazol -

L f an 339

el g SR PSRN i é€ SRER Ly iy 76 me (14
ﬂnﬁiol) Bf mﬁm Imelbho(xﬁle&t tdolnf tepeanet. Hergetibelivas Reatdd3o 380 °C for 0.5 h

-proplé) mde H %@S NF .
‘@}}EP aﬁrlsrﬁwﬁ% Cﬂ%}\%f%ﬁﬁ 1 Thg reackigh APFURQY(35-congsgira'ed unger reduced
pressure. The residue was dissolved in DCM (5ml) and washed with saturated aqueous
NaHCOs solution (Sml). The organic phase was dried (Na,SOs), filtered and concentrated
under reduced pressure to yield 119 mg of N-(5-tert-butyl-isoxazol-3-yl)-2-methyl-2-
(tetrahydro-pyran-2-ylmethylsulfanyl)-propionamide.

According to this procedure the following thiocthers were synthesized:

Table 12

YIELD m/z

MOLSTRUCTURE NAME [%] [M+H]

>§(H ] N-(5-tert-Butyl-2-methyl-

0 S \ / N 2H-pyrazol-3-yl)-2-methyl-

Q—/ 0 2-(tetrahydro-pyran-2- 100 354
ylmethylsulfanyl)-

propionamide

H
SK(N 2 o N-(5-tert-Butyl-isoxazol-3-
0 = yh-2- 100 | 339
cyclohexylmethylsulfanyl-

2-methyl-propionamide

H
N N,
S ~ 0 N-(5-tert-Butyl-isoxazol-3-

—/ 0 = yl)-2-ethylsulfanyl-2- 90 271
methyl-propionamide
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™
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2 methyl—proplonamide

H
><r( N =N, o N-(5-tert-Butyl-isoxazol-3-

S
- (3
N

C)_/S O \w yl)-2-methyl-2-(tetrahydro- | o0 | o,
pyran-2-ylmethylsulfanyl)-
propionamide
H [
s><[fN N.N N-(5-tert-Butyl-2-methyl-
oy, 2H-pyrazol-3-y1)-2-(2,2- 6 196
'> dimethyl-propylsulfanyl)-2-
methyl-propionamide
H ]
S><,(N \N~N N-(5-tert-Butyl-2-methyl-
O o} 4 2H-pyrazol-3-yl)-2- 63 352
cycloheptylsulfanyl-2-
methyl-propionamide

H o/
N N
SK( \ ‘N N-(5-tert-Butyl-2-methyl-
Q—/ O 4 2H-pyrazol-3-yl)-2- 95 350
cyclohexylmethylsulfanyl-

2-methyl-propionamide

H
S><[(N I N 2-Methyl-2-(tetrahydro-
O furan-2-ylmethylsulfanyl)-
(@)
Q_/ \(%/ FoIN- (5-trifluoromethyl- >3 349
F
F

pyridin-2-yl)-propionamide
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N-(5-tert-Butyl-isoxazol-3-
y1)-2-(3,3-dimethyl-2-oxo0-
butylsulfanyl)-2-methyl-
propionamide

75 341

N-(5-tert-Butyl-2-methyl-
2H-pyrazol-3-yl)-2-methyl-
2-((S)-5-oxo-pyrrolidin-2- 85 353
ylmethylsulfanyl)-
propionamide

H
o N SK(N \N.N N-(5-tert-Butyl-2-methyl-
o) /) 2H-pyrazol-3-yl)-2-methyl-
2-((R)-5-oxo-pyrrolidin-2- 97 353
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S e N-(5-tert-Butyl-isoxazol-3-
O = y1)-2-methyl-2-(3-methyl- 70 313
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-39-




HN ~ N 2-nethyl-2-(tetrahydro-furan s
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| ne I- car bgxygi c |acigl
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\ / F Cyclopropylmethylsulfanyl-
2-methyl-N-(5- 100 319

trifluoromethyl-pyridin-2-
yl)-propionamide

2-
N —
Sxf \ y F| Cyclobutylmethylsulfanyl-
9] FE 2-methyl-N-(5- 97 333

trifluoromethyl-pyridin-2-
yl)-propionamide

©¥fs H_Ns £ | 2-Methyl-2-(3-pheny!l-
S \ Y propylsulfanyl)-N-(5-

FF | trifluoromethyl-pyridin-2- 82 383
yl)-propionamide
H
SK{ N /N 0 N-(5-tert-Butyl-isoxazol-3-
= yD-2-
{ © cyclopropylmethylsulfanyl- 74 297

2-methyl-propionamide
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O\ ><'(H N 2-Cycloheptylsulfanyl-2-
F methyl-N-(5-
S 0 m trifluoromethyl-pyridin-2- 83 361
FF yl)-propionamide
N-(3-tert-Butyl-isoxazol-5-
H 0
N N yl)-2-
E(\ S>§r/ W cyclobutylmethylsulfanyl-2- | 55 311
o methyl-propionamide
H N-(3-tert-Butyl-isoxazol-5-
0
N °N yh)-2-
i(\ S>§}/ \ / cyclopropylmethylsulfanyl- 70 297
o 2-methyl-propionamide
H o. N-(3-tert-Butyl-isoxazol-5-
S><I(N $ N yl)-2-methyl-2-(3-methyl- 50 313
o) butylsulfanyl)-propionamide
N-(3-tert-Butyl-isoxazol-5-
H O. y)-2-
S%{ \ /N cyclohexylmethylsulfanyl- 50 339
d 0 2-methyl-propionamide
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/ US2007/ 078341 '5 pressure. The residue was purified
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r enoved\py ﬁé@@ﬁ HW'HQFVOb? of Arfber sep

900 r € 24D 8- ﬁsﬁ)ua(flsu}jany 4T 73 299
met Yyl - i y MRy herReistamigay | ) - Nk (5-trfi f 1 uor
onet hyl - pyrl br opi onam de. Exanpl es |i|sted
Hr—Fable—3+—MethodHywererade—aceordtrgto—t+thHS
procedure. 10 Met hod | | SyAtreButyl-gsbxazol-5-
2- (1- Acedy/| -pi p€rj di n- Byh2rmatthdRe@aitahyshigd )|- N- (5-{tert-b

i Soxadol - ) - 2- | furan-2-ylmethylsulfanyl)- 100 327

o) propionamide

N-(3-tert-Butyl-isoxazol-5-yl)-

y N 2-methyl-2-(tetrahydro-furan-
O/\S O/ 3-ylmethylsulfanyl)- 100 327
0]

o) propionamide

Step 3: Synthesis of N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(tetrahydro-pyran-4-

ylmethanesulfonyl)-propionamide

To a solution of 119 mg (0.365 mmol) of N-(5-tert-butyl-isoxazol-3-yl)-2-methyl-2-
(tetrahydro-pyran-2-ylmethylsulfanyl)-propionamide in acetic acid (1 mL) were added 103 pL
(1.83 mmol) of hydrogen peroxide (50% solution, stabilized in water) and heated to 80 °C for
50 minutes. The colorless solution was quenched with ethanol (2 mL) and concentrated under
reduced pressure. The crude material was purified by mass-triggered preparative LCMS and

residual TFA was removed by filtration through a small plug of Ambersep 900-OH resin to
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nmet hyl - propi onam de (Exanple 39, Table 17) HH Nu 'N
SNMYON-\ 3" N\ W NONO NOHH OOH N

WO 2@8MBWHNCO N 15 Step 1: Synthesis of PCT/US2007/078341

N-(5-tert-Butyl -isoxazol -3-yl)-2-nethyl -2-(pi peridin-3
- yl met hyl sul fanyl ) - propi onam de 20 To a sol ution of
288 ng (0.65 nmol ) of
3-[1-(5-tert-butyl-isoxazol - 3-yl car banoyl ) - 1- net hyl -
et hyl sul fanyl net hyl ] - pi peri di ne-| -carboxylic acid
tert-butyl ester (synthesized according to Method H
step 1) in DCM (5 nL) wer e added 1.1 nL of HCL(2M

ylad lit7 éf 15%2?611 -3- 3¢t :Istg %@etraﬁltgd%)r Ii?y‘%'%naﬁ

e v Xt
meHmm&ﬁﬁh%ﬁﬂ}%&qmamumdds NaHCO3 solution (5 nL), the
organi c | ayer was separated and dried over Na2SO4. 25
Filtration and concentration of the filtrate under

ey ee dsthd BSsble 7 V@6 dedvely Mad®c@drdibk (Dthis procedure.
tert-butyl-isoxazol -3-yl)-2-nethyl-2-(piperidin-3

E%Qﬁgégylsulfanyl)-propionanide. -45 WD 2008/ 039645
007/078341 5 According to this procedure the

Syame@wbﬂgMdﬁhylet-(pofesldnm-gehﬁeymd@aﬂfoz@d-mw;irﬁlubﬂomethyl-pyridin-z-yl)-

SRGER AR )

Step 1: Synthesis of 4-[1-Methyl-1-(5-trifluoromethyl-pyridin-2-ylcarbamoyl)-
ethylsulfanylmethyl]-piperidine-1-carboxylic acid tert-butyl ester

To a solution of 200 mg (0.654 mmol) of thioacetic acid S-[ 1-methyl-1-(5-trifluoromethyl-
pyridin-2-ylcarbamoyl)-ethyl] ester (synthesized according to Mcthod F, step 1) in ethanol (2
mL) were added 363 mg (1.31 mmol) of 4-bromomethyl-piperidine-1-carboxylic acid tert-
butyl ester and 141mg (2.61 mmol) of sodium methoxide at room temperature. The reaction
was heated to 130 °C for 0.5 h within a microwave (CEM Discover). The reaction mixture was
concentrated under reduced pressure. The residue was dissolved in DCM (4 mL) and washed
with saturated aqueous NaHCOj3 solution (SmL). The organic phase was dried over Na;SOy,
filtered and the filtrate was concentrated under reduced pressure to yield 375 mg of 4-[1-
methyl-1-(5-trifluoromethyl-pyridin-2-ylcarbamoyl)-ethylsulfanylmethyl]-piperidine-1-

carboxylic acid tert-butyl ester.

According to this procedure the following thiocthers were synthesized:

Table 13

YIELD m/z

MOLSTRUCTURE NAME (%] (M+H]

-43-



NS (piperidin-3- 79 340 0 N o ylnethylsulfanyl) ro
ionamde N (5-tert-Butyl-isoxazol- NN

wW@2008p3%45et hyl -2 S O (pyrrolidin-3- 89 326 HMTUS2007/078341
yl met hyl sul fanyl) ro ionam de Step 2: Synthesis of
2-(1- Acetyl - pi peridin-3-yl met hyl sul fanyl)-N-(5-tert-bu
tyl -isoxazol -3- yl)-2-nethyl -propi onam de 10 A
solution of 175 ng (0.52 nmol) of
N-(5-tert-butyl-isoxazol -3-yl)-2-nethyl -2-(pi peridin-3
- yl nmet hyl sul fanyl ) - propi onam de 0.18 nL (1.04 mol)
of N, N-dllsopropylethylanlne and acetic anhydride

\J. J IIL) WCT T© IIUd.I. U IUI U. P II l.U J.UU b VI l.III T a

m crowave (CEM di er). The-[1-sSleveRityiwas rgnoved 462
under reduced pressgice. The| isesizdleydadadbdsql ved | N
DCM (5 L) andS hed wi { h-ngatyur at ed aquecus%$bkgﬁg4;],
solution (5 ni) he organi ¢ciisgenyaktgl) ed ov .
Na2S04, fl|(;g)d and the fil pipati@neooaBityliat gd unddr IM*H -
reduce sslre to afford 18dd -ty stérl- CsHsO,]
acetyl-piperidin-3- vI nethylsulfanyl)-N-(5

-tert- butyl-lsoxazol yI) 2- nethyl proplonan1de,

whi ch was used in next SfeMithoud- f ur t Her
purification. cor di ng { &iftuefosneti-nydin-he 462,
fol | owi ng ani TR synt hedivietbamoyiabl e 15| oo | [MTH],
MOLSTRUCTU NI ELD nt z | ethofpulfandpethyllo H 485
2- (1-Acet i peridin-3 N S| yipeding|-subfatigl )| N (5 |9M+Na]
382_)( rtbutyl isoxazol agd{grtybutyl ester

2-net hyl ©pr opi onam de - 46 2008/ 039645
PCT/ JS2007/ 078341 3-[1-(5-tert-Butyl- 460
isoxazol-3-ylcarbamoyl)-

N
J{ >§( 1-methyl- o | ek
N\ cthylsulfanylmethyl]- [M+H -
© piperidine-1-carboxylic CsH:O,]
acid tert-butyl ester SR

3-[1-(5-tert-Butyl- [hfffl*]
isoxazol-3-ylcarbamoyl)- ’

0 ><[f“ 448
AN 1-methyl- +
/U\D‘/S o m ethylsulfanylmethyl]- 30| [M#NaT],

pyrrolidine-1-carboxylic [N?fl?lt
acid tert-butyl ester
CsHsO]

Step 2: Synthesis of 2-Methyl-2-(piperidin-4-ylmethanesulfonyl)-N-(5-trifluoromethyl-
pyridin-2-yl)-propionamide

To a solution of 375 mg (0.81 mmol) of 4-[1-methyl-1-(5-trifluoromethyl-pyridin-2-
ylcarbamoyl)-ethylsulfanylmethyl]-piperidine-1-carboxylic acid tert-butyl ester in acetic acid
(1ml) were added 241 pL (4.26 mmol) of hydrogen peroxide (50% solution, stabilized in
water) and heated to 80 °C for 50 minutes. The colorless solution was quenched with ethanol
(2 mL) and concentrated under reduced pressure. The crude material was treated with a

solution of 10% TFA in DCM (5 mL) for 16 h. The solvents were removed under reduced
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0 H2-(1-Acetyl-pyrrolidin-3 \ ylnethylsulfanyl) N (5
80 368 s Y NCo No tert-butyl-isoxazol -3-yl)-

WQ@20080896k3 pr opi onanide 5 Step 3: Synthesi s of PCT/US2007/078341

2- (1- Acetyl - pi peridin-3-yl met hanesul fonyl )-N-(5-tert-Db
utyl -i soxazol -3- yl)-2-nethyl - propi onam de To a
sol ution of 183 ng (0.48 muol) of
2- (1-acetyl - pi peridin-3-yl methyl sul fanyl)-N-(5-tert-bu
tyl- 10 isoxazol -3-yl)-2-met hyl - propi onam de in DCM (5
m.) were added 123 ng (0.72 nmol) of m
chloroperoxybenzoic aci d. The reaction was stirred at
pressPre ﬁ?éo 5%11 %eg\gvng unfﬂee%é)y 6% s§/ gt c?rg:% gre%ratlve Igé agg {e(suftu41 TFA was
rema@dd nfilandort ﬂhﬁ)ulg’h Xtshhial plugas Ashisdeep 9D0/OH 8Rin t?ﬂy&:ld 24.8 mg of 2-
resins were separated by filtration and rinsed wth
PR - TR Cripyirapethepesuliopgideit At I ey T Erriegropionamide.
pressure and purified by mass triggered preparative
LCVM5 (at neutral 15 to afford 34 ng of
Exampleg bged/in-Taplsdr i MPTEOQHw%mmg@d% fpythis precedrg.ert - b
utyl -i soxazol - 3- yl)-2-nethyl - propi onam de. Exanpl es
listed in Table 17, Method | were made according to
Mhpthed pr ocedure. 20 Method J Synt hesis of

u
é\*n es% Sf&ﬁﬁ%?&@ ﬁglxncgé ‘él fl%lﬁ }-esglférléfl L -(E "i‘ér‘rg%l b %ZOPX.yl) 2-
I(l&kﬁlﬂ[piopmiliﬁ;de'[ﬁkﬁmmi 39, T4bké 17N SN O~S— - O N SONON
0O JJ_N \ HNO _SO0OOCO0O25 Step 1: Synthesis
of

N (5- t Butyl-lsoxazol 3-yl) - 2- (1 met hanesul f on Ep%r

r t/hyl sul | - pr opi offany dés 2\
Py @WW“ A

07 o

>\ x(“
N
/&O

Step 1: Synthesis of N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(piperidin-3-
vlmethylsulfanyl)-propionamide

To a solution of 288 mg (0.65 mmol) of 3-[1-(5-tert-butyl-isoxazol-3-ylcarbamoyl)-1-methyl-
cthylsulfanylmethyl]-piperidine-1-carboxylic acid tert-butyl ester (synthesized according to
Method H, step 1) in DCM (5 mL) were added 1.1 mL of HCI (2M solution in dioxane). The
reaction was stirred at room temperature for 16 h. The mixture was diluted with saturated
aqueous NaHCOs solution (5 mL), the organic layer was separated and dried over Na,;SOs.
Filtration and concentration of the filtrate under reduced pressure afforded 175 mg of N-(5-

tert-butyl-isoxazol-3-yl)-2-methyl-2-(piperidin-3-ylmethylsulfanyl)-propionamide.
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-47 WD 2008/ 039645 PCT/ US2007/078341 5 To a sol ution
of 172 ng (0.52 nmol ) of

WOR(0B3/08%43 - but yl - i soxazol - 3-yl ) - 2- et hyl - 2- ( pyPCDUS0TIO78341
3- yl net hyl sul fanyl) - propi onam de (prepared according
to Method I, step 1) and 0.18 nL (1.04 nmmol) of
N, N- di i sopropyl ethylam ne in THE were added 0.16 ni
(2.11 mmol ) of nethanesul fonyl chloride. The reaction
was heated within a mcrowave to 90 C for 0.5 h. The
m xture was concentrated under reduced pressure. The
resi due was dissolved in DCM (5 m.) and 10 washed with
ccoyd’lr?gtl\g)tha%yoecg('fuore gl?fe}% %ﬁhlo tﬁ)cfr% évlgree %thasl%qe%i organi ¢

Taldlél:ate was concentrated under reduced pressure to
afford-168 g of—N-

(5-tert-BoLyRUGREZO! - 3- 1 ) - 2- (1 NBMiEanesuI fo‘ﬁ[ﬁ‘D r[l(,["}r/}zm
UI I UI = O yl LIL| l Ilyl bul I d.llyl )' :' _I e ZO LLL UC,

whi ch was used #n the next Jj}% _mt ftrer
purifficati gh. 15 ¥C I ng 1 od t he

f ol yow\n onakd_ges /Were l%rlﬁhn . Taljl e’46 340
MOLSTR URE NAME YI ELD m z o]
N-(5—Fert—Butyl—i-sexazel—H .p pon,_ SN s \T o

pi peri di n- | meth 73 418 y ‘}y IS? FHy

i onam de 1/ t -Butyl - 3-yl) 1-

- SN hafiesulf gny\ 78 4 4/“0 ; pyffo||d?5§1 c326
yl metthyfsul fanyl )-2- neth | | Y&hY IB{Q Step |2

Synt hesi-s of propionamide

N-(5-tert-Butyl-isoxazol -3-yl)-2-(1-methanesul f onyl - py
Sét%ﬁ’h‘ Shthéis (WZUﬁtzb@éiﬁg%{bél‘i’émil-.’)-yl%l&Wlmfanpf)m(ﬁ'iﬁ%Q%’l-ls0xazol—3-

To a solution of 1
Wi-2-methyltprioptoppmiideox azol - 3 yI) 2- ( 1- met hanesul f onyl -

A solution of 175 mg (0.52 mmol) of N-(5-tert-butyl-isoxazol-3-yl)-2-methyl-2-(piperidin-3-
ylmethylsulfanyl)-propionamide 0.18 mL (1.04 mmol) of N,N-diisopropylethylamine and acetic
anhydride (1.5 mL) were heated for 0.5 h to 100 °C within a microwave (CEM discover). The
solvent was removed under reduced pressure. The residue was dissolved in DCM (5 mL) and
washed with saturated aqueous NaHCO; solution (5 mL). The organic phase was dried over
Na,S0O,, filtered and the filtrate concentrated under reduced pressure to afford 183 mg of 2-(1-
acctyl-piperidin-3-ylmethylsulfanyl)-N-(5-tert-butyl-isoxazol-3-yl)-2-methyl-propionamide,

which was used in the next step without further purification.

According to this method the following amides were synthesized.
Table 15

YIELD m/z
[Yo] [M+H']

—(O %(H 2-(1-Acetyl-piperidin-3-
DJS M ylmethylsqlfanyl)—N—(S— 9 18
(o] Ne—o o

MOLSTRUCTURE NAME

tert-butyl-isoxazol-3-yl)-
2-methyl-propionamide
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pyrrolidin-3-yl nmethyl sul fanyl ) -2-net hyl - propi onam de
in DCM (5 nL) were added 107 ng (0.63 mol) of

worc@Blodseeper oxybenzoi ¢ acid. The reacti on was BCT/D82d7/078341

at roomtenperature until conpletion. Then 672 ng
(2.08 mmol ) of am nonet hyl ene pol ystyrene were added
to the reaction -48 WO 2008/ 039645 PCT/ US2007/078341 5
and the m xture was shaken for 18 h. The resins were
separated by filtration and rinsed with DCM  The
filtrate was concentrated under reduced pressure and
the residue was purified by mass triggered
preparativeLtEVMS(at——meutral—pH)—to—afford—37Fng—of
N-(5etert-butyl - isoxazol - 3- Eilzw‘WLpWWdﬂhn3-
rretﬂ%nesul f Qnytr pm n- Bylmethylsulfanyl)-N-(5- 20 368
- yI'metiha | f onyl y<2- hy | teptrtontsilaseaipdodté-yD1Q Exanpl es
li sted-in Table 17, Method J2westhylpagenaostler di ng td
tThis procedure. Method K Synthesis of
N-(5-tert-Butyl -isoxazol -3-yl)-2-nethyl-2-(4-nmethyl-te
Stembryimthepiy o b A cgyl-Fiperydin-3pylmpiha nese foley - &itpit-bu tyD-isoxazol-3-

ys)g?'t'le"f"g}(?péﬁg‘g?%' i SEON56GmT8 ;\| g)f SAO\ O NQO To a

N-(5-tert- butyl-lsoxazol 3- yI) 2-met hyl - 2- (t et rahydr o-

’#\%at sr%)li]ualol‘n__.)o L& a%LO) 4&3?288 ?E% ty mijglp (? h %dy.}%gtéqsquﬂg) {\10(5 -tert-butyl-

isixbradgen)- Bﬁmﬁspﬁt@pﬁnamde‘mnmcﬁ L3 wete qddedd 23md (0.78fmmol) of m-

th opyl anide (1.8 20 M ti in . _
Sl BT e Brig s ARl i BB L grpign. Then
At mgl(@.4Gnihol ofanBinbmetiiane pOQ’sﬂlrdﬁh wetk. addeun e redctioeidaythe mixture

i odj de r ded.in one and stirri,n
P ol SR AR Hitgion and pfatcg gy M. The filtrate was
dof@@irhteuMidSren@cpLbsduee arna@mlﬁerﬁyeﬁm tHig@ered\picparath@ IITMS (at neutral

A R e 4R TGO RIS MGG oA g shprazol-
ﬂﬁgnﬁuwtgbemmﬁ@d@xtracted with ethyl acetate (3 x 25

nm.). The organic extracts were 25 conbi ned, dried over
Na2SO4 and filtered. The filtrate was concentrated

EXRABIes iGWREAbRNESHbLhE] | RAE nfal€adcBRIiAUS HRMSrbdied. by
mass-triggered preparatlve LCMS to afford 31 ng of

N-(5-tert-butyl -

vis@ya@gol - 3-yl ) - 2- net hyl - 2- (4 met hyl - t et r ahydr o- pyran- 4
-sulfonyl)-propionanm de. Exanples listed in Table 17,
Symthesig okNy(Brtert-Baid-ispx atol-diyhi?-tlome thiagesp Hoypd-apiyrolidines-

ylmethanesulfonyl)-2-methyl-propionamide (Example 127, Table 17)

H H H
s N S N —_— 07 )N
TN — & 5
N O Neg N VB N VA
H —des o —d=0 o
I i
0 0

Step 1: Synthesis of N-(5-tert-Butyl-isoxazol-3-yl)-2-(1-methanesulfonyl-pyrrolidin-3-

ylmethylsultanyl)-2-methyl-propionamide
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-49 WD 2008/ 039645 PCT/ US2007/078341 5 Table 17:
Exanpl es # MOLSTRUCTURE NAME nfz Method [MrH+] as N

WOR(B/08%1#3 - Butyl -i soxazol-3-yl)-2 1 O PCT/US2007/078341

cycl ohexanesul fonyl - 2-nmet hyl - 357 A propionam de N N
2 O N(4-tert-Butyl-thiazol-2-yl)-2-nmethyl-2- 333 A
/4 O O C(propane-2-sul fonyl)-propi onam de SNyN
N-(5-tert-Butyl-4-nethyl-thiazol-2-yl)-2 3 O0Os

met hyl - 2- (propane- 2-sul fonyl)- 347 A propionamde O O
O N N 1- Cycl ohexanesul fonyl 4 N cycl obutanecarboxylic
acid (5 tert-butyl- 369 A isoxazol - 3- yI) amde 00O

N | I ohe a
TObeUBE b L2 e S RS ETGT¥PaN Ry 3-shggmgi 2yl
}thhéthllslllfaﬁylybbopmﬂele (p‘delﬁreﬁl a0cddliBgXo Method 1, step 1) and 0.18 mL (1.04

1%}%%13 % ﬁrl\} %1150%11%?%16%}/ Xﬁallzn% in %H¥ v&)ere qadgew Yé mE (2. %il'mmol) of

pane- propi ona
Ihbtﬁaﬂaeihﬂﬂ)hlehlbydﬂe ffhe Mdlongﬁay h&a{é&}\(flﬂrlmlﬂhﬁd‘rwﬁfew 20 U for 0.5 h. The

| met han su%f é 2-met h 415/ 417@%. .
BB e sbu o bt o RO koA oralh DOM (< mL) and
washed with saturated aqueous NaHCO; solution (5 mL). The organic layer was dried over
Na,SQy, filtered and the filtrate was concentrated under reduced pressure to afford 168 mg of N-
(5-tert-butyl-isoxazol-3-yl)-2-(1-methanesulfonyl-pyrrolidin-3-ylmethylsulfanyl)-2-methyl-

propionamide, which was used in the next step without further purification.

According to this method, the following sulfonamides were synthesized.

Table 16

YIELD m/z

MOLSTRUCTURE NAME (%] (M+H]

N-(5-tert-Butyl-isoxazol-

3-y1)-2(1-
—S (0]
methanesulfonyl- 73 418
piperidin-3-ylmeth
ylsulfanyl)-2-methyl-

propionamide

N-(5-tert-Butyl-isoxazol-
3-yD-2-(1-

/ H

__S:O N
N S>§( M methaip(le‘sugfonyl- -3 404
OJ O N—g pyrrolidin-3-

ylmethylsulfanyl)-2-

methyl-propionamide

Step 2: Synthesis of N-(5-tert-Butyl-isoxazol-3-yl)-2-(1-methanesulfonyl-pyrrolidin-3-
ylmethanesulfonyl)-2-methyl-propionamide

To a solution of 168 mg (0.41 mmol) of N-(5-tert-butyl-isoxazol-3-yl)-2-(1-methanesulfonyl-
pyrrolidin-3-ylmethylsulfanyl)-2-methyl-propionamide in DCM (5 mL) were added 107 mg (0.63
mmol) of m-chloroperoxybenzoic acid. The reaction was stirred at room temperature until

completion. Then 672 mg (2.08 mmol) of aminomethylene polystyrene were added to the reaction
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Nr"ad0O0s ~ N(5-tert-Butyl-4-nethyl-thiazol-2-yl)-2
8 ci (4-chl oro-phenyl net hanesul fonyl )-2- 429/431 A

woreaoRpsoops opi onanide H N N 0=50 0 ~o PCT/US2007/078341

N-(5-tert-Butyl-isoxazol-3-yl)-2-(4 9 ci

chl or o- phenyl net hanesul f onyl ) - 2- net hyl - 399/ 401 A
propi onam de 10 0 O
N-(5-tert-Butyl-isoxazol-3-yl)-2-nethyl-2- 317 C H
(propane | sulfonyl) propionamde 0 0 0 CF3

2- Met hyl - 2- (propane-I-sulfonyl)-N(4 11 O H
trifluoronethyl-pyridin-2-yl)- 339 A 0 propionam de

g e gk GasShlh Ecg//r: i %‘E}?@e&{% LAl &R Sateady BRI rinsed with DCM.
The Nt diy aLeoppmopiadh end@r sxdhided pydsgurdainti3hdQesd® was purified by mass

t ‘g%%éi?pééﬁ'a%aﬁgén Eggﬁggt_%leltrr]a %hs] %oaa%%lr(i §7_ 1¥1!g )of N?(§ —%érél?utﬁ—isoggazol% -yD-2-(1-
ethatduionP-ply Zolidh-AyslimEhdnkasudfohdin 2nepttyl-pfbpNnsmide.

2H pyrazol - 3-yl ) - 2- (propane- 2-sul fonyl )- 356.21 A H

N-N propionamide H N 15 00 ON ~

M e Uitedini TAbB-1y) M2tho®! Wyte n2vdé pecofiaizao thigrockdurd.

Method K
Synthesis of N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(4-methyl-tetrahydro-pyran-4-
sulfonyl)-propionamide (Example 100, Table 17)

OO\ H
o
IS&N N/ — ©< N
o Yol NI ,S% N\
e 0" %8 N
~0

To a solution of 202 mg (0.56 mmol) of N-(5-tert-butyl-isoxazol-3-yl)-2-methyl-2-(tetrahydro-
pyran-4-sulfonyl)-propionamide (prepared according to Method E) in anhydrous THF (10 mL) at -
78 °C under nitrogen atmosphere were added 0.8 mL (1.4 mmol) of lithium diisopropylamide (1.8
M solution in THF/heptane/ethylbenzene) and the reaction was stirred at -78 °C for 0.5 h. Then
0.1 mL (1.6 mmol) of methyl iodide were added in one portion and stirring was continued for
further 0.5 h at -78 °C, before the reaction was warmed to room temperature. After 18 h at room
temperature the reaction was quenched by the addition of saturated aqueous NH4Cl solution (25
mL). The mixture was extracted with ethyl acetate (3 x 25 mL). The organic extracts were
combined, dried over Na,SO, and filtered. The filtrate was concentrated under reduced pressure
and the residue purified by mass-triggered preparative LCMS to afford 31 mg of N-(5-tert-butyl-
isoxazol-3-yl)-2-methyl-2-(4-methyl-tetrahydro-pyran-4-sulfonyl)-propionamide.

Examples listed in Table 17, Method K were made according to this procedure.
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2-sul fonyl)-propionam de -51 WO 2008/ 039645
PCT/ US2007/ 078341 oY oN~
WQ@2008080pU5 2- ( pr opane- 2- sul fonyl ) - N- (4 345. 13 APCT/ESHOM78341
trifluoronethyl-thiazol-2-yl) propionamde F F NH
17 | S~ N-Benzot hi azol - 2-yl -2-nethyl -2- 327.23 A O
S-/ (propane-2-sul fonyl)-propionanmide OO ~ o HS I-
\ 18 NCH N-(4-tert-Butyl-thiazol-2-yl)-2-nethyl -
333 A o0 (propane-I|-sulfonyl)-propionanide H N 19
0,6 o 2-Methyl-2-(propane-2-sulfonyl)-N 321.36 A N
gui nolin-3-yl-propionamde HN 20 00 o |oy

t - But yl - phenyl ) - 2- et hyl - 2- 326. 27A
> b(leﬁeé e fonyl)-propionamde d- - N >

2- Met h I-N- 4Lé8hen¥ll-thl azol -2-yl)-2- 353.26 A 21 sniz

phenylmethanesulfonyl)-2-methyl- 415/417
propionamide

stK ( REony! ) - pr opi ona AtM 0o (V] Method
O\ SB%H N N-(5-tert-Butyl-isoxazol-3-yl)-2-
1 00 o : o cyclohexanesulfonyl-2-methyl- 357 A
propionamide
)\ H N
2 O°S' \(’ﬁ N-(4-tert-Butyl-thiazol-2-yl)-2-methyl-2- 333 A
©0 s (propane-2-sulfonyl)-propionamide
H
)\ N =N N-(5-tert-Butyl-4-methyl-thiazol-2-y1)-2-
"S><f( = (5-tert-Butyl-4-methyl-thiazol-2-yl)
3 0" o Io) \Sr / methyl-2-(propane-2-sulfonyl)- 347 A
propionamide
00 © N’O
/ 1-Cyclohexanesulfonyl-
4 O/ cyclobutanecarboxylic acid (5-tert-butyl- 369 A
isoxazol-3-yl)-amide
0,0 0 S 2\
S NJQN 1-Cyclohexanesulfonyl-
5 O/ H cyclobutanecarboxylic acid (4-tert-butyl- 385 A
thiazol-2-yl)-amide
)\ H N
6 O-S\\ e N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2- 317 A
o © == (propane-2-sulfonyl)-propionamide
JWH N
s /@Aoso T ﬂ N-(4-tert-Butyl-thiazol-2-y1)-2-(4-chloro- .
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trifluoronethyl

-2-(propane-2-sulfonyl)-N-(5 22 Ni F
pyridin 2 yl) 339.23 A F propionam de
- N (2- et hyl - 5- phenyl

-2H 23 N PCT/US2007/078341
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C%_\ 2-Methyl-N-(4-pyridin-3-yl-thiazol-2-yl)-
180 @i: 2—(tetrahydro—Igi)agli;)éil—;ﬁlnil;;hanesulfonyl)— 410
o)
[ "N
=N 2-Methyl-N-(4-pyridin-2-yl-thiazol-2-yl)-
181 OAS S 2—(tetrahydro—pyraq—4—ylmethanesulfonyl)— 410
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Table 18: Examples

# MOLSTRUCTURE NAME
186 @\ H 1-(Tetrahydro-pyran-4-sulfonyl)-cyclobutanecarboxylic acid (3-
S = tert-butyl-isoxazol-5-yl)-amide
7\ /
00 O Oy
187 OQ\ %(H _ N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(tetrahydro-furan-3-
A / sulfonyl)-propionamide
O  O—
188 Q Q NYH @ 1-(Tetrahydro-pyran-4-ylmethanesulfonyl)-cyclobutanecarboxylic
S'O 0 I\‘l ,\I acid (5-phenyl-4H-1,2,4-triazol-3-yl)-amide
S
H H
VO
189 SO o) l\‘l l\i 2-Methyl-N-(5-phenyl-4H-1,2 4-triazol-3-yl)-2-(tetrahydro-pyran-
4-sulfonyl)-propionamide
o)
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angs

qu% o_.a
usz%d7fo7é3u

o ny
B- 1 sopropyl -i soxazd

-thiazol -2-yl]-2- 183 ry- %S

Y raetahydd pyFan-Rsulfobdl)-cyclobutanecarboxylic acid (5-
dpi onam de  Ghong P4 ZD0RLAINGASmide

4x, N.
-2184 OO 0O

{_..
pro
+qih
yl)
yl m

(tetrahydrg-pyran-

DI @4vam th
BAYIN- e t mi-ad
- 2- ( rahydr o- pyr @

et hanesul f onyl ) - pr g

|-5-y|)-2-nethy
4-yl met hanesul fonyl )- 359 E

| -N-(3
7 gN—_(%—tq(Q—Bg_tglsis%Z(pl—S\r—)ylm—(1 -methanesulfonyl-pyrrolidin-3-

\n- 4- 41 qyImethanesulfonyl)-2-methyl-propionamide
pi onam de

192

2-(1-Methanesulfonyl-pyrrolidine-3-sulfonyl)-2-methyl-N-(5-
phenyl-4H-1,2,4-triazol-3-yl)-propionamide

Assessment of Biological Properties

The biological properties of the compounds of the formula I were assessed using the assays

described below.

A. Human CB1 and CB2 Receptor Binding:

Experimental Method:
CB2 membranes were purchased and made from HEK293 EBNA cells stably transfected with

human CB2 receptor cDNA (Perkin Elmer Life and Analytical Sciences). CB1 membranes

were isolated from HEK cells stably co-transfected with human CB1 receptor and Ga.16

cDNA’s. The membrane preparation was bound to scintillation beads (Ysi-Poly-L-lysine SPA

beads, GE Healthcare) for 4 hours at room temperature in assay buffer containing 50mM Tris,

pH 7.5, 2.5mM EDTA, 5mM MgCl,, 0.8% fatty acid free Bovine Serum Albumin. Unbound

membrane was removed by washing in assay buffer. Membrane—bead mixture was added to

96-well assay plates in the amounts of 15ug membrane per well (CB2) or 2.5ug per well

(CB1) and 1mg SPA bead per well. Compounds were added to the membrane—bead mixture in
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WORSIRIGTURE NAVE 186 0~ H PCT/US2007/078341

1- (Tetrahydro- pyran-4-sul fonyl ) -cycl obut anecar boxyl i c
acid (3- s ~~ tert-butyl-isoxazol-5-yl)-amde 0\0 O
O N 187 OI' N,

N-(3-tert-Butyl-isoxazol -5-yl)-2-nethyl-2-(tetrahydro-
furan-3- oso 0 O sulfonyl)-propionam de N 188 4S NYN~
1- (Tet rahydr o- pyr an- 4-yl met hanesul f onyl ) - cycl obut aneca
rboxylic O ONN acid

5- | - 3% o) . o
SRR ot Mol s 1Y 0 AT ARFEN YubHh A phrso, final
"ﬁfe@oﬂbpé}@ﬂibn 28%ion @&&/s Iﬂnﬁatsdltvftb ol e pioa pif G-aIAS8@40 @erk?iBElmer Life
2008/ 039645 PCT/ US2007/ 078341 0 19 o' -
Wé) VGRS fU %%‘FCFB‘H%}}OP ofy ép%&%ﬁ @??\' BWB?% The
@Rl_é‘dlt\llGn @23 1r5cu‘gaﬁ|&?zg 6306& lt'é’nlpe?atﬂretff)ﬂ F%@ﬁrs 3nd r@A AT o FPEUPNXT plate

Rhdes Tioéafltan@amyﬁpeps”kﬁﬁbazd@mg \Sas)/qle)terzur(eﬂmrﬁtewbms@ pricoprggenggyof 1.25uM

\%’B&“}q %,?Sl%;naw gﬁ?&?ﬂ%@ﬁéﬁ%}gﬁw %/ !:alcgt{lc?[g c%g&ﬁm:cqgentratlon of
cS)lﬁpbOﬂIt}/ilh}lt ighibig thylspddifjSbinding o1ho rzbdled‘dtlpdﬂg tapkted Hearld 18 the receptor

rg&%bﬁl%ﬁhe ’gldﬂo teéf F Iifcglg fa)erlrr]agl%ter log_isﬁc ?no%gf %&%H%Qltueso\;ere converted to

inhibition constant (Ki) values using Cheng-Prusoff equation.

B. CB2R mediated modulation of cAMP synthesis:

Compounds of the invention were evaluated for their CB2 agonist or inverse agonistic activity
in accordance with the following experimental method. Compounds which were shown to
bind to CB2 by the binding assay described above but which were not shown to exhibit
CB2R-mediated modulation of cAMP synthesis by this assay were presumed to be CB2

antagonists.

Experimental Method:

CHO cells expressing human CB2R (Euroscreen) were plated at a density of 5000 cells per
well in 384 well plates and incubated overnight at 37°C. After removing the media, the cells
were treated with test compounds diluted in stimulation buffer containing 1mM IBMX, 0.25%
BSA and 10uM Forskolin. The assay was incubated for 30 minutes at 37°C. Cells were lysed
and the cAMP concentration was measured using DiscoverX —XS cAMP kit, following the
manufacturer’s protocol. In this setting, agonists will decrease forskolin induced production
of cAMP while inverse agonists will further increase forskolin induced production of cAMP.
EC50 of agonists were calculated as follows. The maximal amount of cAMP produced by
forskolin compared to the level of cAMP inhibited by 1uM CP55940 is defined as 100%. The

EC50 value of cach test compound was determined as the concentration at which 50% of the
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(CB2) or 2.5nM (CB1). The reaction was incubated at
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whi ch were not shown to exhib CB2R- nedi_at
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forskolin-stimulated cAMP synthesis was inhibited. Data was analyzed using a four-parameter

logistic model. (Model 205 of XLfit 4.0).

Compounds Having Agonist Activity

CB2
NAME ECs
[nM]
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h ' § &Amltymwxezdm\@e) B enctgDPH(8trshydtolpyrdnt-vIerhahdsalf@sde
for.skol.ien i nduced production of cAMP. EC50 of 45
RYBM Y were cal cul ated as foll ows. The naxi mal '
N LRE B Y 1-BAMT-2PN PR REE 1-BY tetriB U RKS iU -SRiTRAK&d] 6 1)t he
| evel of cAWMP inhibited by | uM CP55940 is defined as
PIOYEMitfe 230
N-(5-tert-Butyl-4-methyl-thiazol-2-y1)-2-methyl-2-(tetrahydro-pyran-4-
ylmethanesulfonyl)-propionamide 0.2
2-Methyl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-N-(5-trifluoromethyl-pyridin-2-yl)-
propionamide 72.3
N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(tetrahydro-pyran-4-sulfonyl)-propionamide 0.7
N-(4-tert-Butyl-thiazol-2-yl)-2-methyl-2-(tetrahydro-pyran-4-sulfonyl)-propionamide 12.4
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25 EC50 val ue of each test conpound was determ ned as
the concentration at which 50% of the

WO o0ughsslei- st i nul at ed cAMP synt hesi s was i nhi bP@BUS2007/078341

Dat a was anal yzed using a four-paraneter |ogistic
nodel . (Model 205 of XLfit 4.0). Conpounds Having
Agoni st Activity CB2 NAME EC50 [nM -76 WO

2008/ 039645 PCT/ US2007/ 078341

N-(5-tert-Butyl-isoxazol -3-yl)-2-cycl ohexanesul fonyl -

- met hyl - pr opi onam de 0.2

N-(5-tert-ButyI 4- et hyl -th| azol - 2 yl)-2-methyl-2-(pro

A TR R T Do AT P Uy P2y

r&pidrentiddout yl - i soxazol yI ) amde 0.5 62.4
1. Orel abhevanectl o ananar has,y
N Lot P U P A20T DT g T oG8 Ty O Pyl -
Po{idmabredd - But yl - 4- net hyl -t hi azol - 2-yl )-2-(4-chloro-phe |03
Ayl-rethanesul fony! F—2-—rethyl ?r opi-onapide—12 1 -
Nol4-E-hlpro- gy} thiazgl syl -oxclopanlasesulforl Zgpghylmasjamidsa | 19
Nes ki maYlidoxézdBLYIVI -me Frp@J(t@ﬁﬁﬁH@eﬁJgaﬁ 26y1methanesulfonyl)
N-(5-tert-Butyl-isoxazol-3-yl) nmet hyl - 2- (pr opane- | -
nipHNNge. pr opi onani de 61. 9 70.5

R B X A2 Lyaomsalﬁ&hmésm%mpzaa@m ST

onyl ) -pr opi onham de
mpr(lqnatredet Butyl -t hi azol 2-yl)-2-cycl opent anesul f onyl - 33.0

T L Onar 5.
e SR aB L Ty T3 St Ry R (o Py P Sy Sy py |0
N-l(j}lten-]ﬂ}tyll-l} oxpij)-ﬁ f}(b)—]bn}'cﬂkéleﬂ_ﬂm&hanesulfonyl 2 —methyl—proplonamlde 0.6

CYLT U IMMcou _yl =

I& (5 fé{th]ﬁftyl plFO(S([%ZO(B R gm % %yhf (t%frdhyﬁro ﬁS/ran P 3"7'1 ﬂlanesuffonyllj
msblg(lélnatrﬁdet But yI -t hi azol - 2- yI ) - 2 met hyl -2-(2-nmethyl-pro |02
R Sreui e gr A AR U h ?—a&%@e@tawylf%ﬂémﬂ-z (2-m
wéhydanidcopane- 2- sul fonyl ) - propi onam de 10.7 6.5
2. ({Butane-2 culfnnul\ kL(R tert huful Lsoxazol -3
NA —)eﬂ?%f%vpth&%—b pgﬁqu,lr@@é) %_8yc}0hexylmethanesulfonyl -2-methyl-
pofiBiaane- 2- sul fonyl ) - N-(4-tert-butyl-thiazol-2-yl)-2- 23.8
et hyl - propionam de 14 _4
NABDinegiy) Brweg bufaserkayimy B2ymngthg-Need-rifluommeshy e iin-2 -
RhaRemigsul fonyl) - propi onami de 44.6 415
N-(5-tert-Butyl-isoxazol-3-yl)-2-nethyl-2-(tetrahydro-
Noy3-tont-RutyltipptaAedl {bh?imthbﬂwpmbnfam treulfong])-2-methyl-
ﬂ}bﬂlé'ha git - Butyl -thiazol -2-yl)-2-methyl-2-(tetrahydro-p |39g
yran-4-yl met hanesul fonyl ) -
N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(3-methyl-butane-1-sulfonyl)-propionamide 0.2
N-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-2-methyl-2-(3-methyl-butane- 1 -sulfonyl)-
propionamide 154
N-(5-tert-Butyl-isoxazol-3-yl)-2-cycloheptanesulfonyl-2-methyl-propionamide 0.1
2-Cyclohexylmethanesulfonyl-2-methyl-N-(5-trifluoromethyl-pyridin-2-yl)-
propionamide 154
2-Methyl-2-(3-methyl-butane-1-sulfonyl)-N-(5-trifluoromethyl-pyridin-2-yl)-
propionamide 19.9
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propi onam de 23.0
N-(5-tert-Butyl-4-nethyl-thiazol-2-yl)-2-nethyl-2-(tet

WO 200863B4pyr an- 4- yl met hanesul f onyl ) - pr opi onanPCiBUS2087/078341
2- Met hyl - 2- (t et rahydr o- pyr an- 4-yl met hanesul fonyl )-N- (5
-trifluoronethyl-pyridin-2-yl)- propionamde 72.3
N-(5-tert-Butyl -isoxazol -3-yl)-2-nethyl-2-(tetrahydro-
pyr an- 4-sul f onyl ) - propi onam de 0.7
N-(4-tert-Butyl-thiazol-2-yl)-2-nmethyl-2-(tetrahydro-p
yran-4-sul fonyl ) - propi onam de 12.4 -77 WD 2008/ 039645
PCT/ USZOO?/ 078341

ﬁ'—r(r%feﬁy]?ut I- 1S(§XL zcoll -3 2\/1}%1?— tthQ SA'mre]thx]Hg{rM‘B/ﬁr _y'r\'ain(g) 51;1 onyll) o
[ﬁibf(l&ratrﬂﬂet Butyl 4- rret hyI -th| azol - 2- yI) 2- rret hyl - 2- (t et 9.4

Nnr ANt AnAana

R R ey P A R R T vy o ppeisramide. | 77

N-onekt=RutiEt dxyzol B [}QPZ -BYHPréF IndetMancsulfonyl-2-methyl-propionamide 343

h \ dro-
¥ %fﬁt @W/lﬂ?ﬁ%(?%ﬁ @élﬁﬂf?yﬁlﬁhu ylm?}téglﬁq;%ﬁqg}Lth@eﬂ;ﬂ pgoplonamlde 34

N\lﬂ ot CRIbRo=pRdh |- theer- BT 21)#2 Iﬁéfhﬁyzt@?oghneiz é/dlf)onﬂ) 91\69 oﬁs}ﬁfdw 44.9

anpqulfnnv -2- et propi onam de

N{‘émmlyﬂhﬁmﬁb&a@myl %(Rﬂ‘pl)anzlcwtfpmh)emame@m@% nyI 2 met | 123

<=2

N P IR R L ety 2 (propanc: Leulfony Ty propiomamidy | 130

N}I(l%/-tert%utﬂtlkgxlaqu-ﬁ@p) Z}namyﬂé-(lﬁolﬁime l—sulfonyl) proplonamlde 89.7

AL

§r fa%:lr]t %it%/l 1DUIL I'% eyg)u?,\—?% hjinegl%fon I- rl]’rao'rl] Hla 3‘ bl}‘rlﬁﬁlanesuwonyﬁ -2-
Ihbtliﬁ-ptr@idnaﬁtdeyl 2 rret hyI 2H pyrazol 3 yl)-2-cycl ohepta |44.1

nocil hr nhl FaYa¥alaal

R N e e e I

N3 - Eﬁ@e&phé@nﬂa—z& ztgalt)lz;&hethﬂrz top R -El@fodyl)-Bropionamide 10.8

- fh\/l_l\j.(5

N relohssniblrg gy e e 3 propancrofiponbpomenamids, | L1

N4 Férth%lt&l-éﬁ’h&éﬂﬁ 1'&1&93‘@2# }- Zﬁlel/ﬂyl 24propang- l‘l’s'ﬁﬁBﬁBMj prépigxdaidd | 7.2

tane-1-sulfonyl)-2- vl - propionamd

W{I-Brtt Rty l-rBamy)- ?-r@tmfh%xﬁﬂeﬁ@ywO)p}Qann‘éVWFhageseﬁom@t hyl - bu
ﬂré}ﬁ&ahnc?e“' fonyl ) - propi onani de 0.2 143

N-Benzothiazol-2-yl-2-methyl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-propionamide | 27.9

2-Methyl-N-(4-phenyl-thiazol-2-yl)-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-

propionamide 7.1

2-Methyl-N-(5-phenyl-[1,2,4]thiadiazol-3-yl)-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-
propionamide 17.6

2-Methyl-N-(5-methyl-4-phenyl-thiazol-2-yl)-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-

propionamide 2.5

N-(5-Ethyl-4-phenyl-thiazol-2-yl)-2-methyl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-

propionamide 2.0

N-(4-Cyclohexyl-thiazol-2-yl)-2-methyl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-

propionamide 8.3

N-[3-(2,2-Dimethyl-propyl)-isoxazol-5-yl]-2-methyl-2-(tetrahydro-pyran-4- 74.3
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N-(5-tert-Butyl -2-net hyl - 2H pyrazol - 3-yl ) - 2- et hyl - 2- (

3-net hyl - but ane-1| -sul fonyl )- propi onam de 15. 4
WOR{8/03%#3 - But yl - i soxazol - 3-yl ) - 2- cycl ohept aneBCil/U82991/078341

2- et hyl - propi onam de 0.1

2- Cycl ohexyl net hanesul fonyl - 2-net hyl - N- (5-tri fl uor onet

hyl - pyri di n-2-yl)- propi onam de 15.4

2- Met hyl - 2- ( 3- net hyl - but ane-1 -sul fonyl )-N-(5-trifluoro

met hyl - pyri di n-2-yl)- propionamde 19.9 -78 WD

2008/ 039645 PCT/ US2007/ 078341

N—(5 tert-ButyI-isoxazoI 3 yl)-2- nethyl 2- (4 nmet hyl -te

B LARE T R 0Ky - 5 et byt N (517111 wor omet hyl -p
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LR NCmT I R R A A T A7 A A i

prbiiSmabdd - But yl - i soxazol - 3- yI) 2- cycl obut yl net hanesul f 33

ﬁlylclzi -qefobp 8-Y;51%’e(ml)ydf<hp>é%ﬁ yhugfhapespliggilhpropignamide ng | 58

Me1-et Shlbi hl _PELPLR f&hA2-(trahydro- 4-
N G R (ehydro gy <l Fonyl
xlmgthwﬁtéf?amﬂ@pmatslde 2.2
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N"Ido ulhé'lll - kf’% & &??@Xﬂeﬂra%ﬂ%%@én £ &Hﬂﬁésﬁﬁéd}}l)i—ﬁréﬁi&ﬁm&a 99.1

ne- Su 0opl ona

N-(?etert-EBuylylsoxag@-)ﬁade -n§thyl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-

H@Q%Pﬁl et hyl - 2- (propane- 1-sul fonyl) - propi onami de 89.7 |,
f ert-ButvI-lsoxazoI 3-yl)-2-(I -net hanesul f onyl - )

N+ DlerteButyl3sorlmdShan2 swethfybayteraly drorptdnyd-sudfoopi)-propivnaieide 0.1

A 41

S TR & By 2 A Gy P s g pp e Lorpnipnggigee | 156

2-CySedeh@mnashifong -2 heeHyRIN- (@%hEI%zl-aH 1,2,4-triazol-3-yl)-propionamide 3.8

N-—(5-FEt h\/l 4 nhon\/l thiazoel -2 \I \ ’) et h\/l 2 /nr opane

1\_{ (% E?thwrlﬁoxﬁ¥% 6' ygh% ﬁ}((%fé)u‘y@nghanesulfonyl 2—methyl—pr0p10nam1de 3.7

NN;(&( TN 1088501 stﬂj @é&&lopéo@yhﬁeﬂ»ian%ﬁfamQén&tpﬁl%é}ﬁ&laﬁncﬁau 12.5

aonvl) -propi onam de

hw( srtﬂ%wl-lww STy TR aZor butgyio) - szﬂfn@xlhmop@mmﬂ@ 0.04

S N L T

lnmh@w@sﬁifonyl) prop|onan1de 14. 3 1.7

NJ":(ﬁFeIJtL IlSdOLX(aJ,I(S 2 Cyclll.‘,‘l. I é %Fé In%HIX’YpI'Oi)f())%éIﬂlldé 4= yi TTT 0.9

anesu fony roplon

M—(Mﬁ@dtylhb c(xéqu-b eyrh)fl —e;trdm}ﬂzyﬂne‘rﬁargehl)lfoﬂﬂ 2 -aicthghydpiongyidan | 0.1

’\hf\l\ll nr oni f\h’\

T S L T

Ny3 )ertasl(tylagdxahw E}Q) Pieapt-A-(lmtihanesd-fatahcsulfonyl)-

rQpi onam de 17.
pFr)oplcl?naml e 0.2

N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(2-methyl-propane- 1 -sulfonyl)-propionamide | 1.6

1-(Tetrahydro-pyran-4-ylmethanesulfonyl)-cyclobutanecarboxylic acid (3-tert-butyl-

isoxazol-5-yl)-amide 6.2
N-(3-tert-Butyl-isoxazol-5-yl)-2-(4-fluoro-phenylmethanesulfonyl)-2-methyl-

propionamide 17.0
N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(tetrahydro-furan-2-ylmethanesulfonyl)- 31.5
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2- Met hyl - N- (5- met hyl - 4- phenyl -t hi azol -2-yl)-2-(tetrahy
dr o- pyr an- 4-yl net hanesul fonyl ) - propi onam de 2.5

WOR{(BAOBY | - 4- phenyl -t hi azol - 2-yl) - 2- met hyl - 2- FEBUS20Y/078341

ro- pyr an- 4-yl met hanesul f onyl ) - propi onam de 2.0

N- (4- Cycl ohexyl -t hi azol -2-yl)-2-nmet hyl - 2-(tetrahydro-p
yran-4-yl nmet hanesul fonyl)- propionamde 8.3 N [3
-(2, 2-Di net hyl - propyl ) -i soxazol -

-yl ]-2-met hyl -2-(tetrahydro-pyran-4- 74.3 -79 WO

2008/ 039645 PCT/ US2007/ 078341

ylnethanesulfonyl) prop|onan1de

- I.alf_er'l\!'qul IIUI I 17= O yl 'L \LUI.Id.IIyUIU Pyt air= ‘-l- yl nmetitd
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m(i terttButyl-iBikkyd]-5 phehyte)hy B2 Ketrdhytiro2fu fah St y1mbyiaiiosul fiyily BN - 4
Inetq?nesulfonyl)- propi onam de 3.3

N- qui nol i n-2-yl -2-(tetrahydro-pyran-4-yl met ha 18.5

Nl@ﬁbﬂcf]ﬁﬂy’lhaox@idll@ LyOBHeth§l-B-(8trahydro-pyran-4-ylmethanesulfonyl)-
N-[4- (4- Chl or o- phenyl )-thi azol -2-yl]-2-nmethyl -2-(tetra

YAV an- 4- yI et hanesul f onyl ) - pr opi onami de 2. 2 20.0

Nﬁ4§QHM&Bqﬂkﬁﬂﬁkam2rﬂFQ%%MW@QQkﬁmﬁaﬂyﬂhgl@yfan 4-ylme
thanesulfoﬂé/[p pr opi onam de 99
P

Wpethanegpfon 13§ zol - 5-yl ) - 2 met hyl - 2- (t et rahydro- |33

pyran- 4-yi met hanesui f onyl ) - propi onam de 4.0 N (3
-tert-Butyl -i soxazol -
-yI) 2- et hyl - 2- (tetrahydro-pyran-4-su|fonyl)-propiona

| - : .
ﬁﬂr%“gij tP%P%o"fglk "}boﬁe %?Sfr Ay s P AnLa FPBRgHNIS Wikt TRy to exhibit
pfn@tﬁld ooty ahed th8s & be particularly well suited for the treatment of pain as well as for
Cycl opent anesul f onyl - 2- met hyl - N- (5- phenyl -
th@@ﬁﬁmfmwéfakmganm) propi onami de 3.8
N-(3-tert-Butyl -isoxazol -5-yl)-2-cycl obutyl net hanesul f
onyl - 2- net hyl - pr opi onam de 3.7
N($-Bert-Bptyl- Bgliz}zlol By@x%mlolExwe}ulmyéinm@r}dmm@tahwﬁes ul

P SRR Z DB DR bk Srapm b onionagis -
N-gfrecrl-Batyl- ﬂ{mﬁtylh})l-tmﬁﬂﬂfﬁl_ﬁ?méﬂmmﬂ ZQ@);%I)laneQ -sulfonyl)- proplonamlde
b?ggﬁ@%%eszl ﬂé"ﬁ%@tﬁmrb Pl ac 6;5%!3'&% hefabh D Amtae

1hb9aoﬁ&5ﬁes§f&a5h cyagmﬁzzlfebar’éo;wh)c agldc(él-%rtlﬁ@tm-@ﬁh%%Ni Honwlide
2- et éﬁwPro pi'onam de 0

WNi(§-rt Baxapol- Béfbx?amthywﬁprpp@ec%r@ulmba;nrm@mé@, ul f

SO CTE P R TR S e mstheg ity g ety grpcpemice
N1t&tdntyButyt- épmecbhbdnhldmla -3)-2-(4-chloro-phenylmethanesulfonyl)-2-methyl-

3-tert-Butyl -i soxazol -5-yl)-2-nmethyl -2-(tetrahydro-
1ﬁ9§ Wn§d9lnethanesulfonyl)

N-(5-tert-Butyl-isoxazol-3-yl)-2-(4-chloro-phenylmethanesulfonyl)-2-methyl-propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(propane-1-sulfonyl)-propionamide
2-Methyl-2-(propane-1-sulfonyl)-N-(4-trifluoromethyl-pyridin-2-yl)-propionamide
2-Methyl-N-naphthalen-2-yl-2-(propane-2-sulfonyl)-propionamide
2-Methyl-2-(propane-2-sulfonyl)-N-(4,5,6,7-tctrahydro-benzothiazol-2-yl)-propionamide
2-Methyl-N-(2-methyl-5-thiophen-2-yl-2H-pyrazol-3-yl)-2-(propane-2-sulfonyl)-

propionamide
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propi onam de 0. 2
N-(3-tert-Butyl -isoxazol -5-yl)-2-nethyl-2-(2-nmethyl-pr

W@ paRe3%4sul f onyl ) - propi onani de 1.6 PCT/US2007/078341

1- (Tet rahydr o- pyr an- 4-yl met hanesul f onyl ) - cycl obut aneca
rboxylic acid (3-tert-butyl- isoxazol-5-yl)-amde 6.2
N-(3

-tert-Butyl -i soxazol -5-yl)-2-(4-fluoro-phenyl net hanesu
| fonyl)-2-met hyl propionamde 17.0
N-(3-tert-Butyl-isoxazol-5-yl)-2-nethyl-2-(tetrahydro-
furan- 2-yl met hanesul fonyl)- 31.5 -80 WO 2008/ 039645
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NG ha b b AP bbb SRS ponghy korgpiogemide

N@S A@t-BulUisykabB37)0l- C}?ci(\ﬁrépaﬂeéu@@nyl 2- methyl proplonamlde
5-tert-Butyl -isoxazol - 3-yl ) - 2- net hyl Pro pane- 2-s
1\&1( mByt_ybfseﬁqzehéﬂ)d?Emethyl -2° (2 methyl propane-2 sulfonyl)-propionamide

N ﬁar{ 8h IﬁH&z&é 2%;1% L ARy P2 b-)me%h}(l $r &AL QU IB AR de

esu fonyl) - 2- net prop |onam
TN-(Q -Kert-Butyl- Buma]]hthlqml-liyyl) -2 mcaind- 2 (2-methyl-propane-2-sulfonyl)-

1¥an)11 2- (4-chl or o- phenyl net hanesul f onyl ) - 2- net hyl -
pp?%lB Ndi de 20

N\Ir(i%«t Buflyt-Bubiath 125D p@a el -33¢1 )2 Jmeth 1 2~ Chh eth o= fabgamyg 0@l foay 1)-
pr;g;grllgnggyl ) - 2- net hyl - pr opi onam de
2-Methyl-2-(2-methyl-propane-2-sulfonyl)-N-(6-trifluoromethyl-pyridin-2-yl)-propionamide
2-Methyl-2-(2-methyl-propane-2-sulfonyl)-N-(4-trifluoromethyl-pyridin-2-yl)-propionamide
2-(1-Acetyl-piperidin-3-ylmethanesulfonyl)-N-(5-tert-butyl-isoxazol-3-yl)-2-methyl-
propionamide

N-(5-tert-Butyl-isoxazol-3-yl)-3-methyl-2-(propane-2-sulfonyl)-butyramide
2-(Butane-2-sulfonyl)-N-(5-tert-butyl-isoxazol-3-yl)-2-methyl-propionamide
2-(Butane-2-sulfonyl)-N-(5-tert-butyl-2-methyl-2H-pyrazol-3-yl)-2-methyl-propionamide
2-(Butane-2-sulfonyl)-N-(4-tert-butyl-thiazol-2-yl)-2-methyl-propionamide
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Pi—(%{;ﬁqrh?ptyk@lg@.ybﬁ?em hy -B- (tetrahydro-pyran-4-ylmethanesulfonyl)-propionamide
m?e h§/1 &Wéﬂ%lﬂ?i’% na@ré] %he}%ﬁg-@Z-%fé—%@&%ﬁaﬁ’ééﬁﬂ&y‘b-yﬁo%hmﬁg

propf o
mm@mmwh@wnﬁmwl-zzyla Deanethplyiftorqyrmrpytantybhéthmesulfonyl)-

I fon%/aﬁ%} propi onam de

fi N- ( 5- et hyl - 4- phenyl -t hi azol - 2-yl)-2-(tetrahy
ARRtHY-2 A fetrdhydropy RaneglciRnyu)fond PNPUaE N a8 Methe - phenyl)-
N- (5- Et hyl - 4- phenyl -t hi azol - 2-yl) - 2-nmet hyl - 2- (t et rahyd
ORIPYAHAC 4- yI met hanesul fonyl ) - propi onam de

Mﬁly@@gﬁlﬁe&?lx ? E)Hé %Zgl[{rp raZé)r 3 yrla)y2r g[etrahydro n% ?1% ﬁ glmfthanesulfonyl)

propiengmidpi onani de 30
]ﬁlsi)qwnﬁe? é}&%&ﬁ?@% tjats Pahy rzoQI ran.s Y ar)mgthegrgegltﬂ%ony%dprrgplgl){amlde

MN(§Terl-BoPL- prdonS-WE)t-IﬁﬂethngQ-m&raliﬂiro -Byran-4-ylmethanesulfonyl)-
-yl) - 2-net hyl - 2- (tetrahydr o- pyran- 4-

RPRiRedRiARsul f onyl ) - pr opi onami de - 87
N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(tetrahydro-pyran-4-sulfonyl)-propionamide

N-(5-tert-Butyl-1,3,4-thiadiazol-2-yl)-2-cyclopentanesulfonyl-2-methyl-propionamide
2-Cyclopentanesulfonyl-2-methyl-N-(5-phenyl-4H- 1,2 4-triazol-3-yl)-propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-cyclobutylmethanesulfonyl-2-methyl-propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-cyclopropylmethanesulfonyl-2-methyl-propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(3-methyl-butane-1-sulfonyl)-propionamide
2-Methyl-N-(5-phenyl-4H-1,2 4-triazol-3-yl)-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-

propionamide
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WD 2008/ 039645 PCT/ US2007/078341 5
N- (2, 4- Di net hyl - 5- phenyl - 2H pyrazol - 3-yl ) - 2- et hyl - 2- (

WO 2408akdsdF 0- pyr an- 4- yl nmet hanesul f onyl ) - pr opi oPEIUS0NMI78341

[3-(2,2-Di net hyl -propyl)-isoxazo | -5 -yl]

- 2-met hyl - 2- (t et rahydr o- pyr an- 4-

yl met hanesul fonyl ) - pr opi onam de 2- Met hyl - N- napht hal en-

I

-yl -2-(tetrahydro- pyran-4-yl met hanesul f onyl ) - pr opi onam
ide 10

2- Met hyl - N- (5- methyl pyridin-2-yl)-2-(tetrahydro-pyran
I%%Mfirﬂﬁ}lty nsé%alluzrﬁ)o-?- ??-%cyclc%%n%nesn]fd nyl-2-methyl-propionamide

N {x%ezwh@t isakardl-8-yhy2-ayrl shey) InetHaassaioh @yt thy Rpropioasnait:

2'2833%%11?;-3-51&%@1/%11\1 -Ghipdrtydyiaazad-yy i rreipdguenigpamisie N- (3

N3 kdH-BOK QB L |-5 RDEN Wy -BrRRY: -ylmeth Ifonyl
(A B6 ATEL Dl BTy 1D hﬁ’@&z_‘??ﬁ Yimethancsulfony1),

Pryplﬂmnhéﬁesul fonyl) - propi onam de
: S-uﬂi!%lﬁty[\*s%%f’k 8,"[} 22m§ hyﬁ-lg-(é ‘?ﬁe'h%mf)%p%né’i{ oMY b Ranide

1[-aF dréh}@ﬂd)-@ymnfﬂhﬁmﬁh)aﬂéshlfaﬂ}d} eﬁ{qﬂu}anecarboxyhc acid (3-tert-butyl-isoxazol-
| -2-(tetrahydro-pyran-4-yl net hanesul f onyl ) -

Sp}%% BihStani de
ﬂ(mrbnhryizrsemu glgaodzr gr ﬂwdr%hénﬂﬂnemhﬁ@me&@h)fpm&w Propfbnamide

-trifluoronethy pi onam
Pi*(%tfh?}ltywse@mleﬁﬂix)rl-gleﬁlbrbggﬂetrzhaﬁdﬁ@rﬁaﬁw Smgihynesulred

Iﬁkgggﬁaqm gyr an-4-yl met hanesul f onyl ) - propi onam de
soqul nol i n-3-yl - 2- et hyl - 2- (t et rahydr o- pyran-4-yl ne

Nmamauﬁybmyka)zopﬁqpmmmyué (teNakBlr¢-Errbn-Byimbthisewmy])-

| -5 :

PrORIpnamidet by - 2. (t et r ahydr o- pyr an- 4- yl met hanesul f onyl )
N-(PLQ@PBOR AL AL 0RS y1)-2-methyl-2-(tetrahydro-pyran-4-ylmethanesul fonyl)-
N-(3-tert-Butyl-isoxazol-5-yl)-2-nethyl-2-(tetrahydro-
Iﬁ@?@?ﬁ‘“ﬂ%ul fonyl)-propi onanide N-(5-tert-Butyl-

N Fg ; (f’ Ff@k(ﬁ?ﬁﬁ?ﬁ liRigz o1 |2)-yl? 2 %&hﬁ&e@étﬂiﬂ?%l Jy?ﬁyi-yﬁnéﬁllawlfonyl)

opi ona
[Re1@yeAnuge nt anesulfonyl 2-met hyl - N- (5- phenyl -4H-1, 2, 4-t

y nani
TRES b SRAREEN S ravdpemamnity meP s
pwpibna:ﬂmﬂet hyl - pr opi onam de
) eréleBUt rll-- -Iry -0)§%§ ?ﬂ g)eygetrahy%%/ocll)}s)rgrg 91%/ mn%grllqeggl osnlglfll )-
ﬂ}blglgngngaé But yl - i soxazol 5-yl)-2-met hyl - 2- (3- net hyl - bu
t ane-1-sul fonyl ) - propi onam de
2MvtityhN- Q%Xrglirpﬁghﬂliaz@m-yl) -2-(tetrahydro-pyran-4-ylmethanesulfonyl)-

. 4- azol - 3-yl)-2-(tetrahydro- pyran-4-yl met hanesul
I%%‘%‘?/‘Fa)ng débr opi onarmi de -88 WD 2008/ 039645

WRCENIPRPPFis0x:838U3-y1)-2-methyl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-
propionamide
2-Methyl-N-(3-phenyl-1,2,4-thiadiazol-5-yl)-2-(tetrahydro-pyran-4-ylmethanesul fonyl)-
propionamide

Of the above compounds, the following are preferred:
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5
N-(3-tert-Butyl -isoxazol -5-yl)-2-cycl opent anesul fonyl -

WQ@ 2008080645 pr opi onami de PCT/US2007/078341

N-(3-tert-Butyl-isoxazol -5-yl)-2-cycl ohexyl met hanesul f
onyl - 2- met hyl - pr opi onam de
2- (But ane-2-sul fonyl)-N(3-tert-butyl-isoxazol -5-yl)-2
-met hyl - propi onanmide N-(3-tert-Butyl-isoxazo |-5
-yl)-2-met hyl - 2-(tetrahydro-pyran-2-yl met hanesul f onyl)
- propi onam de 10
N-(3-tert-Butyl -isoxazol -5-yl)-2-nethyl-2-(2-nethyl-pr
opane- | -sul fonyl ) - propi onam de
1- (Tet rahydr o- pyr an- 4-yl met hanesul f onyl ) - cycl obut aneca
N-bﬁ)-mﬂ BﬁtyB[Sbﬂaz()BB-tyE)Fl eyuldhek aries Romz DL -medhwHpfopadiageddN- (3
frt-But -1S

Ny -jeroBptyl-thiseg % @h%ﬁ&?ﬁ%@ﬁﬁ‘ﬁ@%ﬂ?r% -SH{anyD-progienamider opj

Q8ar @B ytyl-4-methyl-thiazol-2-y1)-2- meth 12 ropane-2-sulfonyl)-propionamide
I\f-a(s terf-Butyl y—l soxazo ﬁ/) y i phyI 2-(teyt)r%h§/dro-

1r~Gvdnhezawsn}é@rwé%@gblﬂmmyomms aphdd&t@”hb‘ﬂﬁ’b@xazol -3-yl)-amide
%fﬁ-ﬁeﬁ-%{ﬂi}/ -ﬁg%zﬁa%% 3/@2?- hlyf 2%}6908311&@5&}’0%6 p%p%r{a%ﬂg ro-
TN—(c(-CﬁerSBﬂtth]ﬁ@zb} B@@mzébbhl&oyﬁh)enﬁﬂﬂﬂiahgsmf&a}(ll BicahyPrapignamide

Nt EY%EXWFE %Yﬁﬁ@ ez 2B £l g“‘i%ét“ﬁwlfoﬁylé?e‘{l?thyl'

ﬂW bRmRYE an- 4-yl met hanesul fonyl)- propionam de
I\/bthI-N- 4-pyridin-3-yl-thiazol-2-yl)-2-(tetrahydro
N1§§nteah utyylsmmg&e@ul -foelerp-phspdpicragsidenyl)-2-methyl-propionamide

%&pﬁﬁty'\lfsg)%a O?P%%P?-E(Bﬂfgé%l [- gulY(J 29&)‘55&5 iGlhfflydro

yran
mmhgmymmmpwn)dz metihyylZ—(pﬂopamel -sﬂfcynlyb)—pielz(ld)rellrmdmydr 0

w%'%%jggtgrlg@}y Tg%[)? ?Iyro aneq olﬁfony proplonamlde
NSt Buit- ﬁ@dnwlz &eﬂlyﬁﬂi(@hﬁﬁfe% ﬁﬂfoﬁﬂ% Aropicmiti@nesul fon

1‘\{@&‘4? Egﬁﬁyia%ﬁ]%g bg §/®3%9stzclczl\i/)%%taé%%ubfﬁly}dr%mg@vllaﬁpwowrﬁ@ﬁ hane
R PeaR AR G i B, RS
MPCTHtdSBaQ 7is07:884 3-y1)52-cyclopentanesulfonyl-2-methyl-propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-cyclopropanesulfonyl-2-methyl-propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(2-methyl-propane-2-sulfonyl)-propionamide
N-(4-tert-Butyl-thiazol-2-yl)-2-methyl-2-(2-methyl-propane-2-sulfonyl)-propionamide
N-(5-tert-Butyl-4-methyl-thiazol-2-yl)-2-methyl-2-(2-methyl-propane-2-sulfonyl)-
propionamide
2-(Butane-2-sulfonyl)-N-(5-tert-butyl-isoxazol-3-yl)-2-methyl-propionamide
2-(Butane-2-sulfonyl)-N-(4-tert-butyl-thiazol-2-yl)-2-methyl-propionamide
N-(4-tert-Butyl-thiazol-2-yl)-3-methyl-2-(propane-2-sulfonyl)-butyramide
N-(5-tert-Butyl-4-methyl-thiazol-2-yl)-3-methyl-2-(propane-2-sulfonyl)-butyramide
N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(2-methyl-propane- 1 -sulfonyl)-propionamide
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N-(5-tert-Butyl-isoxazol -3-yl)-2-cycl ohexanesul f onyl -2
- met hyl - pr opi onam de

WOR(8/08%13 - But yl -t hi azol - 2-yl ) - 2- et hyl - 2- ( pr opENESDOT 8341

| f onyl ) - propi onam de
N-(5-tert-Butyl -4-nethyl-thiazol-2-yl)-2-nmethyl-2-(pro
pane- 2- sul fonyl ) - pr opi onam de
1- Cycl ohexanesul f onyl - cycl obut anecar boxyl i ¢ aci d
(5-tert-butyl-isoxazol-3-yl)-amde 10
N-(5-tert-Butyl-isoxazol -3-yl)-2-nethyl-2-(propane-2-s
quonyI) prop|onan1de

E}r{o rttP/ 1Bs§)t(z}/z % 91 pangllylo% é?etralg‘dzlo %}r/]rlag 2 ylglhﬁl esﬁﬁony
mbm5mm@ﬂ& But yl - 4- met hyl - t hi azo

yl or.o- phen Inethanesulfonyl) y
W‘i &ﬁrbf%aﬁaﬂ ﬁ]éﬂ R'F %yl) BRAkYS G {Fra Ry g @lme%anesunonﬂ)
pry¥pidnamilé- chl or o- phenyl met hanesul f onyl') - 2- met hyl - pr opi
onam de 5

IN(§-5ert- ButyL-umgphylithiaxad 2ay)-2=-nydthy 2- (ietrahyilco 2oyean by bmpshgnegnl fony1)-

¢%§§&¥$ prop|onan1de
er? Butyl -t hi azol - 2-yl ) -2- et hyl - 2- (propane- |
N-gbHdroByty)-2 piicolpt] @B pyrde1-3-y1)-2-methyl-2-(tetrahy dro-pyran-4-

mé4 ter&gﬁihébpgggg%])-2-nethy|-2-(propane-2-su|fony|
Mearyll gr(tenawdfb ppﬁﬁnwHneamﬁahhulhyl)’m((@rtﬂﬂa&@n@muwmwz yl)-

) - propi onam de
MPRignangge - Butyl -t hi azol - 2-yl ) - 2- cycl opent anesul f onyl -

SR RO O8 B TP

probmn@dy| ) - propi onami de

e A S e N A A S

N\L(s-'tiﬁsﬁttyt -Bukatot- B%xzam{hyﬁzx{e)ral%rdﬁcy pyRANORAIBEYbfopthmide

me r Qpi on

erréwf’mm 213’90%(512313’1 3=({etrpbylrorpy iy 14-9U fopy hratapjgnapide

rQ

N- ( E‘r}ﬁ/% gr(tﬁﬂgu}?ﬂ?{ lp%rrhalﬁ ;Z%fllﬁgﬂ?/r}l\ﬂ@ trlﬂuoromethill &Dﬁrldln -2- })llll) prorplonamlde

lﬁ-&h@e.rQngl ﬂ@np]ﬂl})l-tpaapﬂeﬁhﬂammhyl225(tetrahydro pyran-4- sulfonyl)
-lent- Butyl - 4- met hyl -t hi azol -2-yl)-2-net hyl -2-(2-m

?10 g%pane 2-sul fonyl)- propi onam de

N(%- Bhtt BO§1-2-nSdth | @By byraddl (35y1)-2mbctii2y(tetiab Okd 3t an34-yih Jong1)-

nmet hyl - pr opi onami de
Iﬁmﬁgﬁpﬁﬁ% 2-sul fonyl)-N-(4-tert-butyl-thiazol-2-yl)-2-
T(]r-?jf Mbh%&?hé?}@'ﬂ[fhfa%l 2Ny1$ 4- éy@fogjeMeXﬁlfanl %&tl‘lyl%réﬂlanaﬁnde

r opane- 2- su but yram de

NCygopataneifopyl-LmetyhN- (%Mﬂamkneﬂlyypym@n%ﬂhytw@n@mw@

- D= t i

R R SULDRM S teratyraturgn 22 s banspnfny By
]ﬁ@@ﬂﬁﬁmﬁe sul fonyl ) - propi onam de -90 WD 2008/ 039645

| US 00 /0783 5

N Br BURSHY o Rz Sarlypeydobuiyimpthasesfgpylzhipaihyl-
Ilegﬂmﬁdylmethanesulfonyl) pr opi onam de

4-tert-Butyl-thiazo ' '
IY- ( tayt-Butyl-gandigyl-2p1-pyrazal-dhyl i e-dhppnerd-sylignybed-meHedaropimanide

l‘y-l(é-fert-Butyl-isoxazo 1-5-yl)-2-cyclohexanesulfonyl-2-methyl-propionamide
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propi onam de N-(5-tert-Butyl-4-nethyl-thiazo
| -2-yl)-2-nmethyl-2-(tetrahydro-pyran-4-yl nmet hanesul f on

W@ 2008/03@4Pr opi onami de PCT/US2007/078341

N-(5-tert-Butyl-2-nethyl-2H pyrazo | -3
-yl)-2-met hyl -2-(tetrahydro-pyran-4-
yl met hanesul f onyl ) - pr opi onam de
2- Met hyl - 2- (t et rahydr o- pyr an- 4-yl met hanesul fonyl )-N- (5
-trifluoronethyl-pyridin-2-yl)- propionan de 15
2- Met hyl - 2- (t et rahydr o- pyr an- 4-yl met hanesul fonyl )-N- (6
-trifluoronethyl-pyridin-2-yl)- propi onan de

e ent anesyl f |- 2-met.hyl.- N - -
BTS2 oD i TRy gmdra- e -propionamide
W(§-Fert-Butyt-Bukago -8 80X mothy B2y tejrardi® piih-22v] fric g @l i obiiyb)-
pyr.an- 4- sul f onyl ) - propi onam de N-(4-tert-Butyl-thiazo
NropovAMide et hy| - 2- (t et r ahydr o- pyr an- 4- sul f onyl ) - pr opi
S hl S 22 (et prazel Syl 2veloheptanciogy L methyl proplonamide
Nttty utpy]ffl1‘n@ﬁt]ayl-2}zp})ra@l-@pylbﬁ-&mlghexylmet anesulfonyl-2-methyl-
;Péégﬁtn?lﬁ -Butyl - 4- et hyl -t hi azo

- -yal -2-met hyl - 2- (tetrahydr o- pyran-4-sul fonyl ) -
PpMepiyd2d rdtdky dd-pPrah € { lndBtHayitsu Ko }-Ny(5- té Hu @y mathg1-pyi3din-2-y1)-
-e{l. - 2-.met hyl - 2- (t et rahydr o- pyran-4-sul fonyl) -
1 IE)‘?B PHEY de 25 N [ 4- (4- Chl oro- phenyl ) -t hi azol - 2-yl ]

2-3, 2Y6h &R EINE 36 Bithh @ N fedryel-Rtth PNO(Bi-tﬂﬂ@é%ﬂﬁthyl-p%ridin-}yl)-
2- Cycl opent anesul fonyl -2-net hyl -N-(4-trifluoronethyl-p
BreRigRaide y| ) - pr opi onami de

%&%&g{n‘ﬂﬁg% or-iz»-?ﬁf-‘?g%p&.éﬂ'a)l:%amlﬂé’dgé ZadifoglH 3Maner

ran- ane ropl onam
Meifibranad¢ - But yl - 2- net hyl - 2H pyrazol - 3

ROtk L B AR R B O SR opiogemice
N-XS-}ertZBﬁtl?BZ&ﬁE&hﬁ-ﬁwrﬁ@ﬁ%l-))l)-z:rﬁ@ﬁ}hw-ﬁ'3ﬂhétﬁifl%1ﬂdﬁedlesulfonyl)-

N-(3-tert-Butyl-isoxazol-5-yl)-2-cycl ohexanesul fonyl -2
ReoRipRAIdRr opi onami de - 91 WD 2008/ 039645

RSP RHOP o ospps o pty propiopamide
baytlolpxybndiydnepi opylehawibye NN BiflueromeBl-ph ridis Exg rpropic®amide
2: -M F#hé%? gﬁ%nrr%f}lay-el%h{atnee-t 1 [S%E%Q};lﬁNpéé[t%ﬁﬁg rb}ﬁ'eﬁl‘?yi-gﬁrﬂcﬁﬁ-‘i‘-ﬁ%%lp }onamide
NE(Holi@tdne Bilfoyt) - 2 mzetyhN- 2 lpyfoaetlyi-3yidih 22y 15 yelpinepide
2?8?51)&88%1&%{21&%&1{1 orlly-l-%r-rggtih}?ﬂ]ﬁ-r?b' gr?ﬂuoromethyl-pyridin&-yl)-propionamide
2-Cyclobutylmethanesulfonyl-2-methyl-N-(5-trifluoromethyl-pyridin-2-yl)-propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-cyclopropylmethanesulfonyl-2-methyl-propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-cyclobutylmethanesulfonyl-2-methyl-propionamide
N-(3-tert-Butyl-isoxazol-5-yl1)-2-methyl-2-(propane-2-sulfonyl)-propionamide
N-[4-(4-Chloro-phenyl)-thiazol-2-yl]-2-methyl-2-(propane-2-sulfonyl)-propionamide
2-Methyl-2-(propane-2-sulfonyl)-N-quinolin-2-yl-propionamide
2-Methyl-2-(propane-1-sulfonyl)-N-quinolin-3-yl-propionamide
N-(4-tert-Butyl-phenyl)-2-methyl-2-(propane- 1 -sulfonyl)-propionamide
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N-(5

-tert-Butyl - 2-net hyl - 2H pyrazol - 3-yl ) - 2- cycl ohexyl net h
wa@r@ssfoasyl - 2- met hyl 10 propi onami de PCT/US2007/078341

2- Met hyl - 2- (t et rahydr o- pyr an- 2- yl met hanesul fonyl )-N- (5

-trifluoronethyl-pyridin-2-yl)- propionam de

2- (3, 3- D net hyl - 2- oxo- but ane- |

-sul fonyl)-2-methyl -N-(5-trifluoronethyl-pyridin-2-yl)

- propi onam de 15

N-(5-tert-Butyl-isoxazol -3-yl)-2-(3,3-dinmethyl -2-oxo-b

utane-| -sul fonyl)-2-nethyl - propi onam de

%gly % (BTOBUtey i )sul§ g I,c]1u1noyn)2 y% proplor}gmlge (3-nethyl -bu
N\l-[w% Chlokro- mayl)-tarammym --23hl3tby1|ﬁ2a@bpa'ﬂe_y|_s)ﬁf3nmp foplongm(de

W{% hév&yPUt anﬁ%%&flﬂ&? rsp%ne?lro og gﬁ%ﬁ?é%%% f onyl -

TZ—(St?etth{ltyp[s@de@pm)dﬁmethyl 2-( ropane 1- ulfon 1)-propionamide
2- Cycl ohéxyl met hanesul f onyl 5 -trifluoromnet

hﬁ}ﬂengyyhla@plﬁﬂ @mythyf—@-'ﬁpr@pm ]d@,llfonyl% propionamide
‘P/f“&ga(%? Ply)f%- {ng{lrllg?%s{lllfonall P?’%Ohdlﬁ 3- ﬂlsnethanesulfongl) -2-

mtﬁﬁprap@yaﬂudheptanesulfonyl 2-methyl - N- (5

SNl S B it b Rt Rt IR Ry propinrais

NJQS’ ET}@YMLﬂleyIZhML’()I =21 Elrﬂéiﬁwzj@)r@p%ne 1- sulfonyl) -propionamide
Cycl obut yl net hanesu 2- met Y N-(5-trifluoromet
qu -Gyglohesyirilpazp]-p- yﬁ}-%-,me&wi—%(g@pane sulfonyl)-propionamide

b ok B Bl a1 BOXAZAl. 3 Xy 2 GHS AP QB ATH- ARk

ropit ona

MW 362, f-éhmeﬂiut pﬂopyhmoam)ll -53d 2 -meryiPelpoipat ey | velfdrehesapibnamide

i Sl @lesﬁgi%ﬂr%dm “pyranepgthassspiyryDapraisnanide

ZJMeﬂﬂ/Y N—(ﬁlpjlﬂﬁﬁﬂotﬁﬁﬂ@) | 3/1) t2IF](I‘[etrah?rdro pyran -4-ylmethanesulfonyl)-propionamide

Nég ﬁs&ﬁwl bl %ﬁ}ﬂ@a%m@lé P sl %‘?‘@ﬁ}’@ﬁé’bff@e“ -ylggpthanesulfonyl)-
%ﬁﬁﬁ[lhez (pr opane- 2- sul fonyl )-N-qui nolin-2-yl-propio

nam de 2- Met hyl - 2- (pr opane-

%Mﬁﬂfybh&@phﬂnmlu (i1 P4] thm@azyl 3ﬂi)e13(t6m§mdld>epyran -4-ylmethanesulfonyl)-
IEJ rt Butyl - phenyl ) - 2- et hyl - 2- (pr opane- |

PrRRipFE 197y -~ pr opi onani de - 92 WD 2008/ 039645

Pﬁ&@ﬁm@7ﬁ1@ﬂﬁ§§4§her@1 thiazol-2-yl)-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-

2- \Net hyI 2- (propane-| -sul fonyl)-N-quinolin-2-yl-propio

el Rpgnide

r&f(ﬁ ‘Eﬂ{y‘fr 4%%3{1%%%22%%% g%ﬂétﬁﬂ% -(t&rafyllrodpytRi- AN GhdREARRY1)-

H@I(l@nétneﬂ@ But yl - phenyl ) - 2- met hyl - 2- (propane- |

R PR OB IR 2 vy stspsnifop e

nbpiomyhifle pr opi onami de

2N§/Eﬁ}yé ﬁ{/&ﬁaréggﬁ%%é%%dgﬁ Eh(}/etragyc&g -py a%n4eylmethanesulfonyl) propionamide
-[3-(2,2-Dimethyl-propyl)-isoxazol-5-yl]-2-methyl-2-(tetrahydro-pyran-4-

ylmethanesulfonyl)-propionamide

2-Methyl-N-quinolin-3-yl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-propionamide
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10
N-(5-tert-Butyl -isoxazol -3-yl)-2-(1-net hanesul f onyl - py

W0 e@Bioshions 3- yl net hanesul fonyl ) - 2- et hyl - pr opi RCEEBIHE7/078341

2- Met hyl - N- (5- met hyl - 4- phenyl -t hi azol - 2-yl ) - 2- (pr opane
- | -sulfonyl)-propi onam de

N- (5- Et hyl - 4- phenyl -t hi azol - 2-yl ) - 2- net hyl - 2- ( pr opane-
| -sul fonyl) - propi onam de

N- (4- Cycl ohexyl -t hi azol - 2-yl) - 2- et hyl - 2- (pr opane-| -

| f onyl ) - propi onam de 15

N-(5-tert-Butyl -4- nethyl-thlazol 2-yl)-2-methyl-2-(pro

%@{égiyk-zjs(gal_t ﬂe?)ﬁy an- 4 lmré an?sglofg)( )6}\1 (% trlpjlorﬁmethyhl}]ilen%l) (

mmmpwmadel - sul fonyl ) pr opi onam de N Benzot hi azo

gé)%bﬁ}né ; hyl—‘:) 2- 1@1&1&}% '#'gﬁe%;%ly(gi&op%%gﬁﬁy l)glll[i‘ﬁrlrlglt%egalrflony lgrgglonamlde
i M%rh»yh N- &hlﬁ&ﬁu §hyqfe9algaaEc?ByAn WLyTRkManaamb by ioRiRiRE

onam de N (5-tert-B

%(%Fhlﬂr(aﬁhqwbrth@zglr2yyli>2rrecthylﬁ-Qetmhexdroamméryby«rtbmwlfonyl)

EHBEERH o), 20 pro onen o

2 Meig)-2Hicadhyizolpy Sinyd-Y Inthahedutfaiyt HNe4pyiflacrodrethly rphdnabe

sulfo pr opi onam de
@0%?3’%‘92[\#(5 met hyl - 4- phenyl - t hi azol - 2-yl ) - 2- (t et rahy

Nt BaR-fho YAZRS RAme sty 0y e)rah Rk & By QRANY 18R thdResul fony]
N-((% Etﬁtg}/}l 2 phen?i@-thl afzyol XZG? %ZBﬁetﬁﬁ t(teSFr(fZ\rllﬁyy)d

Hf@mﬁmﬁe4 yl met hanesul fonyl)- propi onam de

ﬁﬁépﬁgiﬁ? . '})%-glte‘%‘ }12 étetrah dro- Ryrﬁm 4I sulfo:lglylzI Brop 0 amlde

N4(§—terpButgl -b3dRthddiazol-2-yl)-2- cyclopentanesulfonyl 2-methyl- proplonamlde

2NN PR RGBS A SRR
N\L(i—Ber( Buit-Roxeb hylyi)pr- @ﬁ%&mﬁl@%mhﬁ&rﬂb]m&hﬂqirbpﬁbnazmae

t et rahydr o- pyran-4- yl nmet hanesul f ony Pro pi onam de
}i-_(mhé}ltyhlsa{gﬁZﬁbﬁyH %cyclopropylmethanesulfony 2-methyl-propionamide

Nbéé.te%f -BLSI- rsamégr.%@y 1- Y1 SR ARANSHULE ‘?%lf)&nﬁ)’ ARpRAZMde
-93"WD 2008/ 039645 PCT/'US2007/ 078341
22M\1§1yllrw S2phenielt 4 y2oh- mapylr?aML)ﬁ?w(yettméWraﬂHsml-éf phnydthanpsul fonyl)-
r.if | ugromet hyl - phenyl ) - propi onam de
H{Plilﬁ PEFY - But yl - phenyl ) - 2- et hyl - 2- (t et rahydr o- pyran- 4
N-ﬂam Bﬂﬂ?stUkafz@hSJy)) Z&)Eyilﬂkbp%ﬁaﬁ&sdffonyl 2-methyl-propionamide
qui nolin-2-yl -2-( trahy(]:iro pyran- 4-yl met ha

I}ﬁé% Lﬂr'f'%\"l‘?’l so&zabﬁ (yHa?m:)d:éohewlmethanesu fonyl- -methyl- proplonamlde
g%lftﬁle@hﬁfog mw{eh ﬁlﬁ‘}ﬂqg&(lazcﬁ SV:!ll} -2-methyl-propionamide

et r ahydr o- pyr an- 4-yl net hanesul f onyl ? - 10
Wb@r‘eﬂatm d;exazol 5 yl) 2-methyl-2-(tetrahydro-pyran-2-ylmethanesu

propionamide

fonyl)-

N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(2-methyl-propane- 1 -sulfonyl)-propionamide
1-(Tetrahydro-pyran-4-ylmethanesulfonyl)-cyclobutanecarboxylic acid (3-tert-butyl-isoxazol-
5-yl)-amide
N-(3-tert-Butyl-isoxazol-5-yl1)-2-(4-fluoro-phenylmethanesulfonyl)-2-methyl-propionamide
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2- Met hyl - 2- (t et rahydr o- pyran-4-yl met hanesul fonyl )-N- (4
-trifluoronethyl -phenyl)- propi onam de

WOR{08/08%13 - But yl -i soxazo | -5 PCT/US2007/078341

-yl)-2-met hyl - 2-(tetrahydro-pyran-4-yl met hanesul f onyl)
- propi onam de 15

N-(3-tert-Butyl-isoxazol -5-yl)-2-nethyl-2-(tetrahydro-
pyran- 4-sul fonyl ) - propi onam de N-(5-tert-Butyl -

1, 3, 4-t hi adi azol - 2-yl ) - 2- cycl opent anesul f onyl - 2- net hyl
- pr opi onam de

2 Cycl opent anesul fonyl - 2- net hyl - N- (5- phenyl -4H 1, 2, 4-t

|
L e N S R %fsazyyrlethﬂ? wonyDs
m@opibnamidet hyl - pr opi onami de

S B Lo pXaz ol B YL Bl OSSR LR RS
Mofidndngité - But yl -i soxazol - 5-yl ) - 2- net hyl - 2- (3-met hyl - bu
t ane-| - sul fonyle~| pr opi onani de

&(M@WWMQ@ZQ et 2Z-methyl-2-(gtrelyidser oy rag-Ayy e thagiaselforatly

q\é @%1@? 4-yl met hanesul fonyl ) - propi onam de
I?%- ert-Butyl-isoxazol -5-yl)-2-cycl opent anesul f onyl -

- 4rét-RidorpplapyDnbinzde -yl]-2-methyl-2-(tetrahydro-pyran-4-ylmethanesul fonyl)-

N-(.3-tert-Butyl-isoxazol -5-yl)-2-cycl ohexyl met hanesul f
P}é}f’naémpr%t hyl - propi onani de 25

ﬁMeBH"l-@D@l pyrRii-8 gnylidzol2 gm @eﬁra@uﬁo\zﬁyraﬁamﬁ%a&sm&wg

-met hyl - propi onanmide N-(3-tert- Butyl -1 soxazo | -

pryplyn%mﬁ%t hyI 2-(tetr ahydr 0- pyr an- 2-yl nmet hanesul fonyl)

e e At b &%ethaneﬁulf"“s P

op@oeemite - sul f onyl ) - propi onami de

R

)-2-(4-fluoro-phenyl met hanesul f onyl ) - 2- et hyl - pr opi
onanmi de -94 WO 2008/ 039645 PCT/ US2007/078341 5

(;)* thd aﬁcﬁfretcoﬁg&%ld's | tﬁ@ﬁﬁl%@ln%%&( hos &5 BRERY - 2- (tetrahydro-

ran- 2- anesul fonyl") - propi onam de
WN(§-Brt-Butyl- Buxa}szBs'b)xhzmlolﬁxwe}ulﬁnmbﬁmwthﬂﬁqmmwr 0-

I{{#é- rt-ﬁgt%k ?EI(?)IX a(IZI %I-?[l%% fg’h;)g&l n@g{wpe-g-stl f%I%yl) %ryalonamlde

lyCﬁﬂoHexyhdmIf&@meﬁ@blimmﬁbérbO@@lc peidgh-adrabutgBisbkazol-3-yl)-amide
ro- phen t hi

Iggi-ﬁé}%ﬁwl 3 neﬁtt@tlﬁ%ﬁgﬁaﬂoﬂb%éﬁh@rgzpwWéﬁﬁlé%lﬁw@ﬁyw methyl-
REABAARAM de

N-(5-tert-Butyl-isoxazol-3-yl)-2-(4-chloro-phenylmethanesulfonyl)-2-methyl-propionamide

N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(propane-1-sulfonyl)-propionamide
N-(4-tert-Butyl-thiazol-2-yl)-2-methyl-2-(propane- 1-sulfonyl)-propionamide
2-Cyclohexanesulfonyl-2-methyl-N-(5-trifluoromethyl-pyridin-2-yl)-propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-cyclopentanesulfonyl-2-methyl-propionamide
N-(4-tert-Butyl-thiazol-2-yl)-2-methyl-2-(2-methyl-propane-2-sulfonyl)-propionamide
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2- Met hyl - N- (4-pyridin-3-yl-thiazol-2-yl)-2-(tetrahydro
- pyr an- 4-yl net hanesul fonyl ) - propi onam de 15

WQ@2008089645 N- (4- pyri di n-2-yl -thiazol -2-yl)-2- (tRCT/EHBAT/Q78341

- pyr an- 4-yl met hanesul f onyl ) - propi onami de

2- Met hyl - N- (4-pyridin-4-yl-thiazol-2-yl)-2-(tetrahydro
- pyr an- 4-yl net hanesul fonyl ) - propi onam de 20 O the
above conpounds, the foll ow ng are nost preferred:
N-(5-tert-Butyl-isoxazol -3-yl)-2-cycl ohexanesul fonyl -

- met hyl - pr opi onam de
N-(5-tert-Butyl-4-nmethyl-thiazol-2-yl)-2-methyl-2-(pro

BRI cambimrersdyon
frSpibemiidbut yl - i soxazol - 3-yl ) -am de
S-tert | -4- methl-thla I 4- chl or o- phe
gﬁ? ﬁﬁgw%'%ﬁﬂm?%éﬂ?ﬂﬂaz ﬁsvli .23515% aq(wla%n%ml P
2- (Eﬁftﬁne@iglﬂfon?rﬁw?@f%h “Bhtyl-thiazol-2- yl? -2- methgl -propionamide

-yl )-2-(4-chl or o- phenyl net hanesul f onyl -met hyl - propi
h{)—.ﬁ&-ﬁﬁrﬁButyl isoxazol-3-yl)-2-methyl-2-(2-methyl-propane- 1-su1fonyl) propionamide

($ Rt Eglttyl %8}41}90[ 53{]832’%&% hy?’z)( e)ra}?y(ﬁrg %){/]1%11 42y1{11%{h919(%ﬂﬁoAy1)s

Iﬁléﬁéﬁlﬁﬂé Butyl -t hi azol -2-yl)-2-net hyl - 2- (pr opane- |

0

STt Btk iR Dot ke sven ey s ey by
Ijrblgibﬁhn%dyl ) - propi onani de 30

éﬂﬁ(t ert-Butyl -i soxazol - % ycl opent anesul f onyl -
N( h?ptybﬂ@@t]@ﬁéh,&p@é -2-yl)- 2 met yl- 2 (tetrahydro -pyran-4-ylmethanesulfonyl)-
ﬂ}ba%g'n gL - Butyl -thiazol -2-yl)-2-nmet hyl - 2- (2-met hyl - pro

suI fonyl)-propi onanm de -95 WD 2008/ 039645

PMEﬂiy‘BZq&fmﬂﬁcﬁ%iran&-ylmethanesulfonyl)-N-(S-triﬂuoromethyl-pyridin-2-yl)-

Iis-|5 tert-Butyl -4-nmethyl-thiazol-2-yl)-2-nmethyl-2-(2-m
PO hane” 2- sul fonyl ) - pr opi onami de
ms E’M—Eﬂ@i ?soﬁdﬂof %W)Lz) midkhy B2 {(RErhhylid-YY rah SI0XB Y ) -Bropl omaride

r0|

l‘m ﬁ%ﬁ%l -Buagg) ?—dHy% metyt-3-(tegiphydserpyran vinyulfo gy )-prapjonamide

2R{ARhR? -N-
ZVI\TP%M ef{te Bil}It y?%‘:‘y%g)?aszuéfon%l) T\i SS trlﬂuO%omethyl pElrldln -2- %l) Iproglonamlde

Yt Bity - Swidoryhiaprag)-dmeethd - grahydro-pyran- attony!
rg}él -1 e[it -Butyl -i soxazol - 3-yl ) - 2-net hyl - 2- (t et r ahydr o-
pp N HE I nmet hanesul fonyl ) - propi onam de

TN'[A(—% Carokro- Bhlén)yl) thhk(&lmyl] 2hcyélopentanesulfonyl -2-methyl-propionamide
tetra r o- pyran- 4-yl met hanesul f gn

IW telbfﬂatpf @ﬁ%bé YN;?(-BIe{h& 't (strelpidrorfiprag- %wlm?th?%% fony )

ﬂro oXdnligl- met hyl - 2- (t et r ahydr o- pyr an- 4-yl met hanesul f on

- 15 propi onam de
N- (5 tert-Butyl-2-methyl-2H-pyrazol-3-yl)-2-cyclobutylmethanesul fonyl-2-methyl-

propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-cyclohexanesulfonyl-2-methyl-propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-cyclohexylmethanesulfonyl-2-methyl-propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(tetrahydro-pyran-2-ylmethanesulfonyl)-
propionamide

N-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-2-cycloheptanesulfonyl-2-methyl-propionamide
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2- Met hyl - 2- (t et rahydr o- pyr an- 4-yl met hanesul fonyl )-N- (5
-trifluoronethyl-pyridin-2-yl)- propi onan de

WOR{B8/03%#3 - But yl - i soxazol - 3-yl ) - 2- et hyl - 2- (t eRCHOFHOTOT8341

pyran- 4-sul fonyl ) - propi onam de N-(4-tert-Butyl-thiazo
| -2-yl)-2-nmethyl -2-(tetrahydro-pyran-4-sul fonyl)-propi
onam de 20

2- Met hyl - 2- (t et rahydr o- pyran-4-sul fonyl )-N-(5-trifluor
ormet hyl - pyri di n-2-yl) - propi onam de
N-(5-tert-Butyl-4-nethyl-thiazo

| -2-yl)-2-methyl - 2- (tetrahydro pyran-4-sul fonyl) -

1‘9 ég) -ge;/rtg F atse 2 tr%er%e}d[ﬁ é}ﬁ'ra;fol-z’»- cg;{Sa‘lnl)fex&lmghanesuéfonyyi—]methyl-
ﬁl:blﬁﬁnztrmd& But yl - i soxazol 3- yI) 2- met hyl - 2- (t et r ahydr o-

QR&E’ af] ré? y t ha %g#ef% orgh;?éwglig-&l-(%-trlgluoromethyl pyridin-2-yl)-

propidnanigy C! obutyl met hanesul f onyl - 2- net hyl -
propi onam de
N(F-Brt-Brtyl-Boxazol-p ybxafel-dangiyl-20xeyitaisel syl Longthyl2

é‘b‘%ﬁl‘ gr opi onam de
9\&? -tert-Butyl -i soxazol - 3-yl ) -2-cycl ohexyl met hanesul f
M -ter2Butgt-lvgkazpt-Bgi )ehraigihg b 2-(3nethyl-butane- 1-sulfonyl)-propionamide

I\E!;&{i'gfﬁt W'Eﬁ%@'ﬁ@gﬁf’%&éﬁ{}ﬁyl%&éﬁy T t—&yl étﬁyl(‘tgu%neal Xuqfonyl)

Mofidndngiaé - But yl - 2- met hyl - 2H pyr azol - 3-yl ) - 2- cycl ohept a
nesul f onyl - 2- met hyl - propi onanmi de  -96 WO 2008/ 039645
PCrtaysBoiysovehi- yl) -cycloheptanesulfonyl-2-methyl-propionamide

j\b%ﬁa 1X g%%%%u]% gl‘?-ﬁ*}ékhyg ptﬁlglﬁgﬂ%n%t%h-})ygdlﬁbcyly B%Y(Jnamlde

ZMeﬂl,yB-QEOBﬂmt]hWerU%le-)lEButhn}d)‘rN—(Sl-trlﬂuoromethyl -pyridin-2-yl)-propionamide
lggq%gﬁ%@g}%-ﬁ}gefh%-&?@tt?llﬂful)r%(r)nreﬁlmle 1){ inBY, 15 grlo?)lo%al){n(%e
N\L(s-ﬁertsﬁﬁyt Bukatbot- stgxzazmo&owlﬂletzar{eaul&lﬂl EEﬁéiN}l'l'pZolﬂd&nhde

ut ane-1-sulfo nI% - et hyl - propj onam d

Ne(§ st Brgyl-soxazol- é’@x%iﬁtﬂlQ@W!n?th?n%]th 22nf(t®drm@m9lpanwde

TF\I_EE/-? 24 tblelg)?(l) Eﬁ%mthf_ﬁ%&e‘l@ -9l Q%g}g}fa(zpor?paneQ s)ulfonyn%{)roplonamtde
T@(Wﬁ?h@bm@mb -2-mgthy Znﬁlytbpaneplr gpfooplprapeonamide
]gl- %—24%-&% or% ?B)H%x()ﬁg%go %Oﬁl-%-mé/d&l g (prglg:alng s%ifa Hﬁ?—%rlofl)%rr]erlane

}E(Qy@i Bh@msbmbhame)sﬁhfeﬂﬂylz @ropaiehylsulfdn@ prépiddancdomet
ridin-2- ropi onam
m%@m_yklse)ga%%w@r E]ﬂ{ngﬁ%nesplfonyl pyrrolidin-3-ylmethanesulfonyl)-2-

m&gﬁt&gpﬁbﬁanﬁd& 5-trifluoromnethyl-pyridin-2-yl)-propiona
2rI1Met6hyl-N-(5-methyl-4-phenyl-thiazol-2-yl)-2-(propane- 1-sulfonyl)-propionamide
N-(5-Ethyl-4-phenyl-thiazol-2-yl)-2-methyl-2-(propane-1-sulfonyl)-propionamide
N-(4-Cyclohexyl-thiazol-2-yl)-2-methyl-2-(propane-1-sulfonyl)-propionamide
N-(5-tert-Butyl-4-methyl-thiazol-2-yl)-2-methyl-2-(propane- 1 -sulfonyl)-propionamide
N-Benzothiazol-2-yl-2-methyl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-propionamide
2-Methyl-N-(5-phenyl-[1,2,4]thiadiazol-3-yl)-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-

propionamide
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2- Cycl ohept anesul fonyl - 2- net hyl - N- (5
-trifluoronethyl-pyridin-2-yl)-propi onam de

WOR{08/08%r3 - But yl -i soxazol - 3-yl ) -2-cycl opr opyl nRCTHIOTUD78341
fonyl - 2- met hyl - pr opi onami de
N-(5-tert-Butyl-isoxazol -3-yl)-2-cycl obutyl met hanesul f
onyl - 2- net hyl - pr opi onam de 20
N-[ 4- (4- Chl or o- phenyl ) -t hi azol - 2-yl ]
- 2- nmet hyl - 2- (propane- 2- sul fonyl ) - propi onami de
N-(4-tert-Butyl-phenyl)-2-nethyl-2-(propane- |

suI fonyl) - propi onam de

yﬁﬁ &h mgt%(/)l B, P&% -lhlazr(])i % %l %[et)falﬂ*]ydro Il;r}?rgrp le_lr%étilgnre(s)ﬁ?onyl)-
ﬁl:bﬁlSnatrmﬂé Butyl -i soxazol 5 yI ) - 2-met hyl - 2- (propane-| -

| [) -
N B e P p sy ety oy dpenias gwwulw)
ﬂrglggﬁagﬁlaes yl met hanesul fonyl ) -2- 25

propi onam de
YT VEL B oty Ereey o zobfienP-mesbA2detabydypatash opane

y@f@aﬁgkﬁ&}ﬂ Qrﬁgﬁﬁzﬁ%ﬁ ?g]zgle 2-yl)-2-nethyl - 2- (propane-

- NRtHyﬂ-qudlhelpr 3}91 M‘&mﬂ@elro -pyran-4- ylmethanesulfonyl) proplonamlde

1}1-1(% Fﬁﬂ% fglg o n Tzlyf)E (tetth})dro pyran lmethgll?esullilony?) proplonamlde
Nyl & &uﬁéﬁnﬂ ﬁzlqﬁﬁrﬁlli/}ldré By@KﬂLyl%eﬁhhﬂesalf&Ez‘l)hMbplgnzﬂrﬁfd@

pane-| - sul f propi onamd
W‘Bé‘h,%tom almyl)zthwolz?- ﬂéﬂﬁwhﬁ-?( ftefrahyHipdpYsarpsyncthangpyfonyl)-
@5@ %H Lfonyl)-propionanide 2-Methyl-N(5-phenyl- [

, @]Eh I adi azol - 3-yl ) - 2- (tetrahydro-pyran-4-yl met hane
N(3-tarBhityl-ispraxpl-o1ydAd-the thy 8 Z-(W@al20b&H Pi3sa@4F3 methanesulfonyl)-
PCT/ US2 07/ 078341 5
DORBYUYFE N- (5- met hyl - 4- phenyl -t hi azol - 2-yl ) -2-(t et rahy
Nu(mdeaﬂyt fkoydzmegJygruaﬁﬂé{hfypmx{e)mhﬂﬁ@py@ﬁan@udenyl) propionamide

t hi azol y 2-meth (tetrahyd

5-E
N'(ﬁ W?t %’]ﬁtl33L%ﬂ‘i&‘ﬁ@s@;lﬂ)ﬁngmciopelﬁﬁ%pléwgfﬂféc{@ethyl propionamide
1 éyélgl?e%fagk{m’%ﬁw -2~ er 5I ﬁféﬁﬁzﬁi I1 '254 firdhldl-3- yl)-propionamide
-2-net hyl -2

etrah ro pyran
M(Mhﬁn@k—wbmmyﬁ )yl)p?r anlwhm&fhnd@a@smw thlqylerWIDmm@de

Nxé tei- uty {Sg)l;] 20[9 yIBy cyclopr l rfr%tetﬂgrll’]eglﬁ%lony?a e)th}H -pr ﬁlgnna?nrpde

N §4eri-Blityt-Bukasdot- @Jye)rwhbeth&} mslmdthyz bita@é-1 alnfeiyd)-pyopRRarkide
I rret hanesul fon Ir?‘gr opi onam d
i

) Orphsty trippolod-yh ér@%{w;mﬁira DAY Wnehapgtbianyl)-

ﬂl‘@ﬁyﬁafn%éfl) propi onani de N
4- (4-Cnl oro- phenyl ) -t hi azol

N 23-tast- Bytyl-Boxazet- 5a’wy%fpxsﬂcmﬁnanesm{fymy%&mﬁmlsmbpmgmme 15
{

Oy PR RS S b el RO ot 2wk iepismyice

2-(Frar-Banafongdd-N-(3-tert-butyl- 1soxazol 5-yl)-2- methyl propionamide

N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(tetrahydro-pyran-2-ylmethanesulfonyl)-

propionamide

N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(2-methyl-propane- 1 -sulfonyl)-propionamide
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N-(3-tert-Butyl-isoxazol-5-yl)-2-nethyl-2-(tetrahydro-
pyran-4-sul fonyl)-propi onam de N-(5-tert-Butyl -

WA 2@843%3 adi azol - 2-yl ) - 2- cycl opent anesul f ony| PQFI8100Y/078341

- propi onani de 20
2- Cycl opent anesul f onyl - 2- net hyl - N- (5- phenyl -4H-1, 2, 4-t
riazol - 3-yl ) -propi onanm de
N-(3-tert-Butyl-isoxazol -5-yl)-2-cycl obutyl met hanesul f
onyl - 2- et hyl - pr opi onami de
N-(3-tert-Butyl-isoxazol -5-yl)-2-cycl opropyl net hanesu
fonyl - 2- met hyl - propionanide
]tN(;l(e%r ﬁtly({r(l)'I P?E’;%‘tﬁyl )5lme )élrallezs% forrlﬁlzv_j e‘)clo%u aneca¥boxyh<€ g’curin(a’; pe¥t bul?}l/{ isoxazol-
QyMbmhw N- (5- phenyl 4H-1 2,4-triazol-3-yl)-2-(tetrahy

ran 4- yI fonyl) 25 propj.on
W?@ -Bpyl- EB{"‘VP 35%?0 U0 PhENImEhRGSHEMY 3%%% sRyppionamide
NORENB Ly RIs8RIZBN &) methyl-2- (tetrah dro-furan-2-ylmethanesulfonyl)-
N-( 3- terg Butyl -i soxazol -5-y ilcyclohexylnethanesulf
foeipnamidet hyl - pr opi onami de

I

Ig r(re?lll{ E&g; gsog%gﬁa% Q th%lgz (%'Er%lﬁy%y raﬁ §§)ﬁgétﬂlu}e§%l¥(l@l)
lﬁym¢mﬁmdethyl 2- (tetrahydro pyran- 2- ylnethanesulfonyl)

|.ona
N e PaRP-RERFPEFybraumsihn b2 piepsty dhpsprign -4 sty
26§B8&mille - sul f onyl) - propi onam de -98 WO 2008/ 039645
PCT/ US2007/ 078341 5
N-[4-t&F h@rwﬂhe@ybgﬁhlawlﬂ Y- ?rélﬂfﬁ]é}ﬁe?s@“r’tfa@ﬁ%o)p}’é%‘fr yhmathpesafonyl)-
]£9&§%%E acid (3-tert-butyl-isoxazol- 5-yl)-amde N (3
-te utyl -isoxazo | -5
-yl)-2-(4-fluoro-phenyl net hanesul f onyl ) - 2- et hyl - prop

ﬁ@fﬁmF%?V“Butyl-lsoxazol 5-yl)-2-net hyl - 2- (t et r ahydr o-

Adgane AenbaBtarng shié Aemyl d)escrfbé@ Rb®R 2t démpdlinds of the invention are

N-(3-tert-Butyl-isoxazol -5-yl)-2- net h yl - 2-(tetrahydro-
Eé)bﬁl %Q%I%f’é‘gﬁ%ﬁﬁgga FgCEPT §unctbqno [ﬁ%ﬁf&ﬁ? gligthis fact, these’compounds have

tﬁérgﬁéuﬁgﬁ cBMtt%laﬁﬁgS&ch%%@ bfas Yihd co%d%hb%ledlgfeﬁﬁowtﬁea@ﬁ@ fdehtor

yran-4 T et hanesu fonyl)- propi onam de

fElmt(on-oFklw@wgu]pl’pengﬂt)ﬁ:qrmInadldht-lcm ofithe CB2 receptor function.

-2-met hyl - 2- (tetrahydro- pyran- 4-yl net hanesul fonyl )- 15

propi onam de Therapeutic Use As can be denonstrated by

Adc asmpyimdd estie hlb];edtllcﬁhﬁv@laaﬂe lﬂf% @B’ME@&hp’l@iSfuﬁcftlcﬁlhﬁhey have very useful

invepntion are useful in npdul ating the CB2 receptor

FjriptlapRatoyang; iMEECEFPRIESY CRGRYILY 4 dRGY @B RpYLRIdE PRERRE as drugs,

I%Pﬂ(ﬁlih@l@@ﬁ it ehfm H?&a‘rrﬁa&ﬁﬁ@éﬁ b&gpéjsﬁﬁﬁl@%@ & FRHIBRIAN Qo the treatment of
conditions nedi ated by the CB2 receptor

disease-states and conditions.

As noted before, those compounds which are CB2 agonists can also be employed for the

treatment of pain.
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function or that would benefit from nodul ati on of the
CB2 receptor function. As the conpounds of the

WO posgrasdesn nodul ate the CB2 receptor function, PETES2007/078341

have very useful anti-inflanmatory and

I mrune- suppressive activity and they can be used in
patients as drugs, 25 particularly in the form of
pharmaceuti cal conpositions as set forth bel ow, for

the treatnment of disease-states and conditions. As

not ed before, those conpounds which are CB2 agonists

can al so be enployed for the treatnment of pain. 30

Th%ga g\fll?stzg Q§ /o%s?grf'(? 1n\F/>gsré y%%g)sgwrrq 70%%&9‘ ac% r-[irllne & oen nverft on can be used
ant g Fhverse stTigonpotids &ccording to

ih Ipalenmankmgsrfome trbﬁmeﬁeccf thd follpatngejﬂstesS@aﬁatekr ¢rgﬁd1f;a1rons that are
the treatnen; of the follow ng di sease-states or

ACHRTRAR SN S MR AIQPYEPTOCS S pani ed by i nfl anmat ory
processes: (i) Lung diseases: e.g. asthma, bronchitis,
allergic rhinitis, enphysema, adult 10 respiratory

di st r(gss dying dtspr@ef( A&D@)thm@ﬁ)g@@hltlﬁaﬂbrm rhgnigy, sewhEsema, adult

f ar %%spﬁa#otﬂpc%%trel%g aﬁiﬁi dpﬁlﬁeg@g?[?%)r g géltgg ?ﬁilenn? {f@{a\ée %r?l?e?’%?ung, chronic

non abgpicaye ﬁlﬂmﬁﬁhﬂy dassaeX €0PDY easthmetliaeldding allerglc asthma (atopic or
bronchoconstri ct occup tiqnal asthma, . viral

bact &PPAfOPEL AL AF 3% PRSHCIy! g E’ﬁoncﬁ?%@?mﬁ% b 8?‘1“8%‘1“81 asthma,
ast hR@g]- 30 Bacti® 8z crbhiifrAdtasGads a8 on- MR RNTRERsQSH Swheezy-
i ncludi ng al uminosis, anthracosis, ashestosis, 15

chal ilefesiisyndrgpicl.papumocsnipsis garlydingjaluymspesiiss anthegseso @sbsstosis,

and Ryl BOK Fosis | 1'd%ro§?et a'ﬁ%&ﬂs Ctat?’icéﬁ%ﬁﬁ'?}%m?s Of mm”e

di seases or nuscu di seases
rheumnllcRmeﬁaxahxma$meawahmmumh@unaﬁmndnmmﬂhmbkm$dmamesau

eactPs cxppert S e BT bR R Gofo ) ERleufimatic ever,and

i nf | peTRdyaArd Sefihatidas fed&ivdi SBAGE $h@ima@t 6 G0 aRtSes;
arthritic synptons in degeneratlve 20 joint di seases

(ar t Apfipeaagtoryisefdispherdisgascy of gthey geneyis EBHfi¢ HpRtpMs in degenerative
tr au%ﬁf &se%gésr(ﬁﬂtﬁrbs%s) t&ﬁidlﬁs%ﬁ}@ﬁﬁ s@goa%ﬁlsgﬁﬁﬁﬁdt%arthrltls

e.g., system c lupus erythenmatosus, sclerodern,

pol yrylbadehdsss 0ﬂmyrmt1csmsy o8, ISY%QmISJIWIS erytlsyrmﬂcvwmgle&dmtrma
dlseas Fel.ty oSt eQpor.o

bone 1P aeB PRt EREETEs. SEErIVARREGRIP uRaEs Sl sypgrome: and
for m?i)st@f)p(ﬁbsll@dirgil ®hdr®and fe@dPtiordigeasesangi oneur ot i c

edensg, ha 25 fever, jnsect bjtes, allergic reactions

to diiigs, Alcspedigeases all fqras of e%%&cag%ctla@%ﬁigs angjppeurotic edema, hay

anaphy)aGhdest 5iRe Ca!ﬂeﬁg%"ﬁ@&i@n@ﬁ @r)lgs Bloboll G Aives, contrast agents, etc.,
angl oneurotic edena and cont act
anaphylactic shock (anaphylax1s) urticaria, angioneurotic edema, and contact

dermatitis;

(iv)  Vascular diseases: panarteritis nodosa, polyarteritis nodosa, periarteritis
nodosa, arteritis temporalis, Wegner granulomatosis, giant cell arthritis,
atherosclerosis, reperfusion injury and erythema nodosum,;

(v) Dermatological discases: e.g. dermatitis, psoriasis; sunburn, burns, eczema;
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dermatitis; (iv) Vascul ar diseases: panarteritis
nodosa, polyarteritis nodosa, periarteritis nodosa,

W@ra0803%is tenporal is, Wegner granul omatosi s, BECEES2007/078341

cell arthritis, 30 atherosclerosis, reperfusion injury
and erythema nodosum (v) Dermatol ogi cal diseases:

e.g. dermatitis, psoriasis; sunburn, burns, eczens;

-100 WD 2008/ 039645 PCT/ US2007/078341 5 (vi) Rena

di seases: e.g. nephrotic syndronme; and all types of
nephritis, e.g., glonerulonephritis; pancreatits;

(vii) Hepatic diseases: e.g. acute liver cel

g' 3' fﬂt ?{gen%tndés)?gscelsﬂegg nepas %dc h rome‘lggﬁ i Brpes) eflnq%?flr‘?’tis, c.g.,
aggr@ﬁﬁn&ﬁbﬁﬂﬁmﬂsImhmemugally intermttent hepatitis;

10 (VIII) Gﬁstr&jntestinal isea e e.g.. inflammatory

bowel(Vidh S E1EBeHS Giases; S| WulsIUET ocl K Hpegition: AEF GRS Of various
ent enlhds, €& QHﬂStOQicS 8@ Shduce®!ahll LRroHlcGBY 85@ssive and/or chronically
gastritis; aphth ous ulcér, celiac disedse, regiona
|Ie|ﬂﬂ@ﬂm§Q@ﬁmm%§@phageal reflux di sease; (i x)

Neur t

neur gglggeﬁgatrsfé Iﬂtg%tﬁ?gfl s%a\%e g S@hﬁr&hﬁ%@% g?\gel adlseasres 1rr%table bowel
pul msmﬁidrymb,yrpgsml ehtreatmﬁirbh:nstthalafe) | dojiti¢ Ylcersd; gadtrit bphthous ulcer,
injury.or .the lik e dis allergic

or atcPHRiNeiFe et Gt 510y, BOEROPBORRR CRDET G

bl ephayi t iNvurdpestbdtionSe. R8h We tRREh&GK of ﬁéﬁ%d&g@ﬂ&d‘[ﬁn following stroke;
gl aucoma and synpat hetic ophthalm a; (xi) D seases of

t he éaﬁdlacwgét; Dl m@nany beypss ( (ENTALia prgn Inguryy, spiiaheqrd ingury or the like;
aIIer t

caus e E?g mstg%st%s eagFZ: Werzftﬁi¥ elgvielt%h&tlhﬁs %Lﬁflgﬂ/gﬁ, %bllegharltls,
medi m;eurlt(mer\)i oNear dicogilitia] glaicomasied syrepaghetiaroahmalade;rra

Do eG4 s Didkersa® BiscapmanonyLiir i BN FERTR gie et et rhinits

spi nak h@;Ofeder b Ldx¥ernd; lcalko@ by d@rﬁEdifebz%mapﬁlﬂfédu@h”e@J 1 3hd otitis media;
degenerative denmentia (including senile denenti
Al zhéxiper Neugnlegiend discpsy: 1€ign B %demas%%@ﬂ%rhfdtumor “tlated brain

Cr elﬂeﬁérﬁé qﬁulﬂﬁi@ @Qegké%ﬁ% encéﬂﬁgfog‘ggﬂﬁ)sn nen Qfseécute spinal cord

di sease; notor neuron dis vascul ar
d e rre nmjwa' ; trguma| dgutienigp, multltculaﬂm ﬂ%eotradmnmeina)l (lasludimf kenile
as denentia SOCI a nt r.acr ani
occugyriys ARG ittt PR SIHER: fo Ry s diseas

(inc IHidmﬁgoiﬂIStheﬁ &E&kl Othkéasc; hidtbl BduronBfisdase) S%@dﬂzﬁm%mentla
g?ifﬁl}lzgll %ggrﬁlgg Ilf?f;a,ﬁlg téérgglﬁgb%\g@vssz(ig%}%%l; %rsg%ged with intracranial

g'nze%gfcg gggﬁgmgn@s%rﬁeﬁ@éc%ﬁscananamea cotMi AR YIS AR infection);
1 dl
Guillain-Barre syndrome; myasthenia gravis, stroke; and various forms of seizures,

¢.g., nodding spasms;

(xiii) Blood discases: acquired hemolytic anemia; aplastic anemia, and idiopathic
thrombocytopenia;

(xiv) Tumor diseases: acute lymphatic leukemia; Hodgkin’s disease, malignant
lymphoma; lymphogranulomatoses; lymphosarcoma; solid malignant tumors;

extensive metastases.;
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t hrombocyt openi a; 30 (xiv) Tunor di seases: acute
| ynphatic | eukem a; Hodgkin's di sease, nalignant

wo oopladsse3 | ynphogr anul omat oses; | ynphosar conaPCEUE1007/078341

mal i gnant tunors; extensive netastases,; -101 WO
2008/ 039645 PCT/ US2007/078341 5 (xv) Endocrine

di seases: endocri ne opht hal nopat hy; endocri ne
orbitopathia; thyrotoxic crisis; Thyroiditis de
Quervain; Hashinoto thyroiditis; Mrbus Basedow

granul omatous thyroiditis; struma | ynphonmat osa; and
Graves di sease; type | diabetes (insulin dependent
diab S) e (X Vi an and tiss tran ant atian

ar af 0ot Epa0tlsk oRsRRE. B8 SPH Gyl POEE, BB
shockhyretogic,crisiepThycoighick Quanajph Hasdion thinotktis; Mdbus Basedow;
systemc, infla tory respons syndro I

RS)
(xvi iEFJIUQERA IS IRYTAI e HTURt EWDAnataas: AN SéarVF%@é?aa‘i ityRe | diabetes

post {PRAIMAYPLEIRRIAbettyyaUMAL i ¢ pain, muscle pain,
pai n in burned skin, sun burn, trigem nal neuralgia,

sun Wxiyih; Qepemsand t@ﬁuettrﬁélsga@@tms o graftnersushagitdisgpses;

ut er (L&Vl egletm&? ﬁtal]eg 0% gﬂoéﬂ e% ,\/s%@ﬁ@iho@l?laﬂ ﬁlgi?algté ?f}OIBg,’ dhd systemic

assocl a roni c

peptﬁnﬂmMnﬁbmmkﬂbﬁk&anmak(SE§DLtlS renal colic,

ang Qx i ScmenoE r o 3 aﬁSt Luat] oon tlvgénsatecm 0196 aln traumatic
pai n XY} 4K R |al 4y PBePTIOBSF IV N BRSPE R e P

dyspeami fusd@paif dath AburtedQkin, Rl Yhrn, QGRS Indhralgia, sun burn; spasm
I schem a; (xXx hburopathlc pai n such as | ow back pain,

non- W@ﬂﬁéﬁﬁéHW@ﬂHﬁ GacA 0T Yoy, ddiepet i ¢ 20 neural gi a,
di ab : .
| anet; IX?; . %we%g ?%ﬁéuc}?ﬁl As%ﬁc%{té/d whE GHbEE telhll%égg ip%r’lcrea‘u‘us,

defi Ci y sy ated neurop
head peptauutegr, @aﬂnﬁhlq&ﬁ@ynamlaﬂmnmgneuwapahmwxmannmmnummn,

Sg?n?gg{?&g% %g{q% n ndlﬁag)?edb({)v%ggyd}g?(gggggg} Iélg(}?r‘]rg cgﬁ!@?sbepsia, non-cardiac

post <hédt pkia, rﬁ?{bdﬁrdlﬂei&lélﬁla nervous systeminjury, post
surglcal 8@3 stunp pain repetltlve noti on pain,
pai n (FRdudEYrappthison ﬁﬁétaékq Pk poe pReTPS rwulraigl?npést herpetic

scl enQsi;fria URBEHAYHHaY SncrPORY 1&{1‘%?&%‘19%1&% REFQERy syndrome

neuropat i ¢ pain associated hyperal gesia and

al | odphipS). refasedinputopéthmmast bcegd/tmumacleqmﬁul/ealpmm nmangoeedpathy,
NS R R T T p———
di seaamica-syydoric! pdst-sGokd paily, kel yitivaus sySieaf iafey, pbst surgical

pain (ruscul ar injury, fibronyalgia), tendonitis,
ost e®aty PP jpain, fe@grétwq rgotion pain, pain induced by post mastectomy syndrome,

multiple sclerosis, root avulsions, postthoracotomy syndrome, neuropathic pain
associated hyperalgesia and allodynia.

(xxi) Inflammatory/nociceptive pain induced by or associated with disorders such as
osteoarthritis, rheumatoid arthritis, rheumatic disease, teno-synovitis, gout, vulvodynia,
myofascial pain (muscular injury, fibromyalgia), tendonitis, osteoarthritis, juvenile
arthritis, spondylitis, gouty arthritis, psoriatic arthritis, muscoskeletal pain,

fibromyalgia, sprains and strains, sympathetically maintained pain, myositis, pain
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30 arthritis, spondylitis, gouty arthritis, psoriatic
arthritis, nuscoskeletal pain, fibronyalgia, sprains

wW@rses%a3 ns, synpathetically maintai ned pai n, PCT/US2007/078341

nyositis, pain -102 WO 2008/ 039645 PCT/ US2007/ 078341
5 associated with m graine, toothache, influenza and
other viral infections such as the common cold,
rheumatic fever, system c |upus erythematosus; (xxii)
Cancer pain induced by or associated with tunors such
as |ynphatic | eukem a; Hodgkin's di sease, malignant

| ynmphora, Iynphogranulonatoses Iynphosarcona solid

mal i gnant u rs; exten ast ase
Hea d%c oglageﬁi (% mi lrl}IeS ttg?tlhﬁ(glgdlgh enza rahné bther Vn(a)f uif%ctl)ons such as the

W t h@uinnfurcald, trh‘ﬂﬁmamld fe\tey,mgstlsneadapﬂse:rythﬁﬁzda@he with
different origins, che di sor |nclud|n
pr oprﬁwactqaeceéﬂ?amaa%@ % g asewtéf}d YR AITERTS SuspifR fymphatic loukemia
di searRERIMAI ERaQY, nfafRnt Iy2ipholAClHphHEanlISHAEB QRS fhphosarcoma;
foll owi ng percutaneous transl um nal coronary
angi opliéselgnaatumeryadcetivonttestprain, 15
ther r u
J
a lg%?i %fe?tazicﬁe st %Qg Fulél%lr ?&dhgﬂe %%’géralﬁg ?’%ﬁ%}la %ﬁh&ﬁ%{uta tension
nmyocar di a arc
rrul t |tjqieehe®a1@hm hlemcjauheywstb dafeckant yrigias, theadaohg dlmdemﬁncmdi@
ent er oc E? nd syndrones associated with
henné?%ﬁv §°m1 ®resis, and granul ocyte
trangkus) QBsiosateD |d@@§s'e%tat@'d9@b1¥dlﬁér§, indWYdi8X irésten86S FRlowing
resulting fromtrauma associated w th buns, sprains
or f paruiEneous dapdnil aeramaangiepl iy iagee arhchreRia peines
such aﬁl% (%glel%lsﬂbr%gér s‘i/()z?ls‘iﬁ Qg'lg%})r{t]lveqlegg %l 1&6 c%ﬂﬁ mfarctlon
di abetic retint st’’ca ary resist or
di abelnarmablquy omﬂtlmls mganamjery sm:driolauyrte ltﬂauma,snc(ceotgcmg enterocolitis

h di nd
o e ePu SRR PragErh T bR Tt Dot offERioeyte

i ndi GahifadsH, IsRChdIEs, @iiVieH pyrexse Bldnta 1BN0Gky Rorf traBa associated
antlhyPovoIen1c and/or 25 antlhgﬁften3|ve agents,

canc &Yith g srgaing gt sesue srebral pedimprpndreggiogden, Diabetes such as
hypergplagi %samgpatﬁ]}y REHEGL ﬁéﬁ?oﬂa{}%d?lgﬁetlcgéﬁ‘rgo:pgﬂh§ post capillary

vitiligo, general ‘dastrointesti di sord '
di st uesmeesr dibeticissmptoals asmcndtadt\yltlamsmlwmc gah}@clsglycemla diuresis,

genl tour. nar astr f.est| vascu ar _.regl ons,
ol L{eln I %ﬂd 1g<freas§ nertg Iilallhkr 1n I{ag/ %xcre[‘uon

e an fever,
syndrones associated with Itchlng 30 BeS|des bei ng
eful. for human treatnent, se conpounds are al so
%filétflaﬂlcwms Vst st gplepsy. ?‘?Pé‘ats -G fS FEIRYRMNOGISANHET s,

2?&39% not@esrﬁf% r§s %chzefr 3§eﬁ§1§ r&k%&oaé BEhiA bRYtaMBAPR Sasia and

hyperactive bladder, prurltls V1t111g0 general gastrointestinal disorders, disturbances of
visceral motility at respiratory, genitourinary, gastrointestinal or vascular regions, wounds,

burns, tissue damage and postoperative fever, syndromes associated with Itching.
Besides being useful for human treatment, these compounds are also useful for veterinary

treatment of companion animals, exotic animals and farm animals, including mammals,

rodents, and the like.
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WD 2008/ 039645 PCT/ US2007/ 078341 5 For treatnent of
t he above-descri bed di seases and conditions, a

W b@sapees i cal |y effective dose w |l general | BCDHESI007/078341
the range from about 0.01 ng to about 100 ng/ kg of
body wei ght per dosage of a conpound of the
i nvention; preferably, fromabout 0.1 ng to about 20
ng/ kg of body wei ght per dosage. For exanple, for
adm nistration to a 70 kg person, the dosage range 10
woul d be from about 0.7 ng to about 7000 ng per dosage
of a conpound of the invention, preferably from about
7.0 ng to about 1400 ng per dosage. Sone degree of
routi ne dose optimzation may be required to
e testieAtofahe siplveldadcritod divgséseandlcoadidonpah therapeutidaBy effective dose

st St b s, B PP -TiBk Ao KL s hiveieht pr

R raQoRBo &I FANEHvERiof OFBI ALY, Pdnt BLEPT &5 Wabbutt08ng/ke of
foﬁ%omnng conpounds: non-steroidal antiinfiammatory

by s ighiisal dosgeei et erdimmple. Goxdminiphation tor €0 g oersers the dosage range
s , » . i of en. ‘ ‘

BATBLERU 4 € L YA LT ISRyt o v mvcnion

prefeaplyofi@en abow2 0.0f thg kdoabpuof 400, mg parplo edge NS omadbgpreaifesytine dose

ket opr.of en, m roprof en, naproxen, aprozin, .
WOPREIPRRY bt i Semdtisamsina (- oy Liand pafiorny The active
iARAdithiXAPBOideMhistcAQEInE 1 a6k Und€h dy@t i ves

(1 ndonet haci n, acenetacin, alclofenac, clidanac,

di cl of enac, fenclofenac, fenclozic acid, fentiazac,
furof enac, ibufenac, isoxepac, oxpinac, sulindac,

CdmhfRe THeRpyet i n, zi dometacin, and zonepirac),
fenam c acid derivatives (neclofenam c acid, mefe-

TR Condfduflds BAFalZObd hHIBHEITh ComBindfion MeRPREWith the following
carboxylic acid derivatives, oxicans (isoxicam

GPEIPBMRY®Sam  piroxi cam sudoxi cam and tenoxi can),

salicyl ates (acetyl salicylic acid, sulfasalazine) and o

nonesterpiglalant indinematcap dnsa €N S HEXD iprdydph RO XF 2 phebtigrresuch as propionic
. . 0 , - )

RS OR3P AR pys OO KU S A SR e . fonoprofen,

fatrbiprofa iitprofopiiddoprafec &ptopro fag atioptcsers uaproas, oxaprozin, pirprofen,

nor phi ne, propoxyphene (.Darvon), tramdol, . oL

IRPE T ﬁhﬁﬁ?@g’ %%r%fgwa cwgﬁwéﬁprsfeag%&% A{ffrriygives

(&R RRIMBEIR PARRctabRXAILBENAE clillAABLdi¢18fcRS, fRERGM&! fbktGozic acid,
tectin, NW1029, CGX-1002; -104 WD 2008/ 039645

ferzusSoofnes g3anac 5sNcpyp exrintc bulindeh snneke. titloekerzdometacin,
ah i gl g loRi O LAREE Wi

MG nEPad JRERL: g S SRR BRGAARRIALE, and
tpHeroxet aaid), bigh¢yk-etairtoaylic acid derivatives, oxicams (isoxicam, meloxicam,
piroxicam, sudoxicam and tenoxican), salicylates (acetyl salicylic acid, sulfasalazine) and the

pyrazolones (apazone, bezpiperylon, feprazone, mofebutazone, oxyphenbutazone,

phenylbutazone), and the coxibs (celecoxib, valecoXID, rofecoxib and etoricoxib);
opiate receptor agonists such as morphine, propoxyphene (Darvon), tramadol, buprenorphin;
sodium channel blockers such as carbamazepine, mexiletine, lamotrigine, pregabaline, tectin,

NW-1029, CGX-1002;
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such as bet anet hasone, budesoni de, corti sone,

waleooamsgohsone, hydrocorti sone, nethyl predni seCDES2007/078341

predni sol one, predni sone and triancti nol one; 10
hi stam ne Hl receptor antagonists such as
br onopheni ram ne, chl or pheniram ne,
dexchl or pheni ram ne, triprolidine, clenmastine,
di phenhydram ne, di phenyl pyraline, tripelennam ne,
hydr oxyzi ne, nethdi azi ne, pronethazine, trinmeprazine,
azatadine cyproheptadine ant azol i ne, pheniram ne
T@é{pe SdiEeh aStl%loc cht %u(:eor}l%gdg N EBr 186t()a§lf31n§60

(T2ine, ‘desiora a eﬁa I'ne and
det@eetic andzndredredebgib Irrﬁ)ﬁamdﬂﬁsu‘dﬁ a§ BREQIT46, parvkaiiye) dslb sctine,

uch as cinetjdine, fanotidine and ranitidine; proton

%‘H’r‘(%‘n? nHPTRBHRS, eflepram; onmepr azol e, pantoprazol e and
esoneprazol e; |eukotriene antagonists and
aortiGopissejdienals & hekrnashasencs budrspnide comippna, demaethasone, hydrocortisone,

IHP(%I ﬁ:‘cﬂﬁ@éﬁme Pe{%iﬁﬂbféﬁ ngjﬁ'e(ﬁlﬁgn@ A(ﬂﬂ%&@moioﬂgal

anesthetics s as a oxol |doca|ne 20 VR1

AORLE,AC BRI S S B reh e

c&&dﬂyﬂpbhﬂiahﬂme trgeelpdios, cEgtmtiir&l; diphtrﬂlldeLmM‘eB}H}pﬂ@@dpyrahne

A- %66833, ﬁ 594; BTG .102, % CGX1204; P2X

BT EPRBYNG Y%i@’&fﬁ”& gie l?ﬁmﬁsprﬂmﬁ 9285 rimeprezigg gsgadine,
F3h88adine, 2atabkines {r8hme P18 28QBW LR, ﬁ:ﬂ%ﬁ‘ad@& loratadine,
-724, RI-1024, AM> 819, 403, PPH 207;

EHENRS dssiprtpdirics fesolspadincandipvosgrgingR. 116301

CP- 728663, ZD-2249; NWVDA ant agoni st such as NER-MD 11,

loNgn e G12, regonter@oRgondts FEH as CiiRt@881 famopiding9adl tamitidine;

channel nodul ators such as CL-888, | CA-69673,

preton gadnp meibitckO S1ci@s 2OORHKA38G4BoPETIILSAD ohBPB3dIE; 5

GABA nodul ators such as | acosani de; serotonergic and

ledtoadtme raetragmﬁstmndw dp@tygesade mhtstoSRubl b firljpkasooadnteiakast,

dul oxet i clonidine, amtriptyline, cital opram

IFW?Wﬁﬁ% 4Hm18ﬁd conmbi nation with anti-mnigraine drugs

| i ke symatriptan, zolmtriptan, naratriptan,

lagak prostheties such ps apbiaxali IgAMRi st rati on and

Phar maceuti cal Conpositions Wen used as

PR pgraisandearagonish sudiorpBtNdLO18f MhE0(2ad MR oA B AVL-10001,
AM@@?),' y adm nistered in

nicotinic acetylcholine receptor agonists such as ABT-202, A-366833, ABT-594; BTG-102,
A-85380, CGX1204;

P2X3 receptor antagonists such as A-317491, ISIS-13920, AZD-9056;

NGF agonists and antagonists such as RI-724, RI1-1024, AMG-819, AMG-403, PPH 207,
NK1 and NK2 antagonists such as DA-5018, R-116301; CP-728663, ZD-2249;

NMDA antagonist such as NER-MD-11, CNS-5161, EAA-090, AZ-756, CNP-338&1;

potassium channel modulators such as CL-888, ICA-69673, retigabine;
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the formof a pharmaceutical conposition. Such
conpositions can be prepared using procedures well

W pws3dens t he pharmaceutical art and conpri se BET/USWET/078341

one conpound of the 15 invention. The conmpounds of the
invention may al so be adm ni stered al one or in
conbination wth adjuvants that enhance stability of
t he conpounds of the invention, facilitate

adm ni stration of pharmaceutical conpositions
containing themin certain enbodi ments, provide

i ncreased di ssolution or dispersion, increased

¢RE b|t]ﬂ%0§%ﬁax£t¥m;prQV|de adj unct therapy, and the
ounés accoﬂdlng to the invention nmay be

sels’o?onegél (F oracﬁener%lc mo%gfapors %%1 h%”gf{'s‘%‘mﬂ" pa%xgttmeeduloxetme
substances I'nverit

aptidieaailiyipaliso, dltralopmnjfhlmtsctrﬁﬂ amit h ot her

phar macol ogi cal ly active substances. In general, the
atatiog s/ithfantitnhigsidcrdregitlike Buan i pad nzdingtiptae charatrigtan, eletriptan.
t herapeutically or pharnmaceutically effective anount,

but may be adm nistered in | ower anmounts for

di agnostic or other purposes. 25 Adm nistration of the

conpounds of the |nvent|on |n pure formor in an
AGFad) Oy L‘..!.!;-"i:‘@i ZTalhe s Sival- 1l al, s itio DN, can be

\Q@gr{ ﬁs%g af a,rllﬁﬁé cﬁﬂXheoJorﬁ GndS q{?lpé 1%96&1“89 G tglf)icarlhr administered in
mnistration o ar nac tlca COTTpOSItIOﬂ us,
the formi (Eftarpéunnmaeln&al dveypokitipn., eSm’npiomposidmasl da;l be pupait luying
i ngua nasa ar ent er.al

st AT KpPSRSteY HarPoec R Fombee 4 Yepgne gompgund of the
1h{7@1t1f)ﬁ) r Wh@éomﬁﬁiuhéﬂs oﬁﬂcﬂinv&ﬁiohdmayl H R ddhdgicteR@WIRE or Y combination

qui.d dosqge forms, such 30 as, for exanple, tablets,
%Up%b‘é‘fap@rth §nhasice ﬁféb11lgfocfftth%w&@%quedwfdhwaw%}ﬁ@éi fagilifpte
a(aﬁf?ﬁgtlrzﬁﬁ)n of ?Mﬁ{aéeiutlcﬁqloﬁgabﬁp&ls C%Héﬁl%lgsﬂh&ﬁsfn c&ain embodiments,
aer osol s, eferably inunit dosage forns
IB‘QNIﬂ@imICEa$€drdISSg]|uﬁplh er d;smtran)rs uncmasmnbfoltplryagtlglgf provide adjunct

tgeé n@ggmi therh%_emg AL m%%?%%g%@&% L g%%uﬁl 6%?2 ils%d on their own or

ih @6ﬁjﬂﬁiﬂloﬁ withnted tabdaubphiaeoreetditgcCalthearitdh, @tionally also in
exci pi ent a conp nd of t he |nvent|on as the/an
cgawetéma\@élhwﬂeraw&rmwﬁ Hally peive sHaRncet | 1 gensgtinge compounds of
AR Fhnehfig] ard @R tnSsterB B J@@ﬁﬁéﬂt&@hy oﬂﬂﬁﬁﬁzﬁ:eu&ﬁﬂfl bBE&ive amount, but
adj uvants, diluents, vehic or conbi nati ons
mipeheiminisigesd ip Fesrorateunts &l dl@gnoamaé pthebberpesesi pi ent s,
carriers, or additives as well as nethods of making
pharmaceutical conpositions for various nodes or
Amhnnmhaﬁmmmﬁtbmcanuanmwﬂdﬁ%kmﬁmwmﬂan,hﬁpm&eﬁﬁﬁlo$kdiﬂaﬁpnntk&e

The state of the art is evidenced, e.g., b
P%@?W%‘ﬁ‘t‘t&ﬁpcoﬁi@sgepe‘ﬁ& eﬁﬁrﬂleé’r"%‘isptgé‘néffo‘%aﬁé‘rcﬁ?@ ‘%Z/‘ﬁf’ﬁ
dadlihik@RionAf Qﬁ‘ﬁﬁé’é‘u@iczﬂ%@mbomﬁbrﬁp|T'Bﬁ§taﬁmW1itfa|t1@H§an'gbe for example,

W | ki ns, 8 Handbook of Pharmaceutical Additives,
albh émcalé,y (@@ raiblsgyatlek sasplly @avesteral o opicallfepedskmally, vaginally,

%Egc;t égﬁgﬂlﬁ: gog% cgf;ggfl sgﬁ%gdéld’&%}_@) %ga%w&l%p 8} }\ﬂtégﬁgéa%g@orms such

d@p@ovi&iple Ritdetsraogutitadls, s age clhstiamddiad] galatg capsules, powders,

ver h
sDFutlonse S spe sslcgnesrrgr aersotsols odr the like, preferably in unit dosage forms suitable for

simple administration of precise dosages. The pharmaceutical compositions will generally
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15 Lea and Febiger, 1990; each of which is
i ncorporated herein by reference in their entireties

W0 2008/08%6t8®r descri be the state of the art. As PCEUS007/078341

skill in the art would expect, the forns of the
conpounds of the invention utilized in a particular
phar maceutical fornmulation will be selected (e.g.,

salts) that possess suitable 20 physica

characteristics (e.g., water solubility) that is

required for the fornmulation to be efficacious.

Phar maceut i cal conpositions syitable for buccal

ig u(l?e_ all (IDOr}lgu %o)na qlarmnallcs{ltrl 4 rrler ks ené ok ?ns ound of the invention as
I'ng nd o % eseﬂi i ven nin

tﬁwaymﬁﬁdagﬁsemduﬁuaﬂﬂwnstKMSMdeahduﬁah@ﬁﬁ@gangmhmnmcmnmm

t ragacant h, .and stilles conprising the _conpo

RN e VAT AT laents; dPREIeh or gerabigrYRcs i cHecby ggf?!ﬂcﬁhagf%aceuﬂcaﬂy

RBDtAARGIcihicdt) REMRREM dda Rty PP thQASI s intRBlg&hb@accutical

parent er al adni ni stration conprise sterile aqueous

qmppsitians fonvartius m@m@@n@nléﬁmmh erqpveblkrawi tovkereiodpkill in the art.

"[-lﬂles%?e B PN it év?({%?lﬁ S50 ﬁp %g fR%)r;]llﬁ%% ?‘9 §39Ac@ a%%l ?Jéc?cbzge of Pharmacy,

I ntravenously, Ion can a
2 Bditienl Ab)(}amaamqeda)‘ lemutwnm& Wﬂltme,rme(mtﬂlcam’boﬁcrof

ntrader ecta h rnac I

et QdaMhee N %fn-'# 4584 oo & s ffiaavoot of
PA@hbt&LsR Bxb®ienBNAIPhaLB: Ruf)f £hekasPhbfitacc@ @RIENOYH00; H.C.
-107 WD 2008/ 039645 PCT/ US2007/ 078341 5 suspensi ons

Aopseadgy. G ﬁpmsab%armpwt@ﬂ@mq@@ﬁom ardeDrmetDebiviey Sydems, Sth od.,
r e

P P o Ll D ord S PP b MG B8 el anivtis o
lmhewéﬁmﬂetbemmpmﬁﬂm@ed as a sterile injectable
sol ution or suspension in a nontoxic parenterally
acceptable diluent or solvent, including
As Srclvftsrinad kRl art Walleexpctl, Agebrss $ahdEdndbuniisS&ttBdingention utilized in
sodium chloride, solution, fixed oils such as

apARigHsar pharmsentical formypyanewilldsselopiat (g2 ataligsthaponscassuitable
R b S R P LR B S oy o
ﬁﬁmthSknomn art using suitable dispersing or setting

agents and suspendi ng agents. |njectable conpositions

will generally contain from0.1 to 5% ww of a
RhamaidticadtohhBitiony auitablfor ekaldsubolsaael) homifbstfaton Bichlde lozenges
adm nj stration of t he conpounds i ncl ude capsul e

aprising 2 cgmppend of 1k prgsHbinyentiogdn @ﬂaw%éasep&fla@uwm and

R5ah O@tgiga@drﬁﬁ LAl b%lle@cﬂlﬁfs[@quédrﬁ@uh& iPACRP ﬁgge%uch as gelatin
conposi t1on contai ning a compound(s) of the invention

and glysemedr wgrashend greoirpor ati on of any of the normally

enpl oyed exci pients, such as, for exanple,

pharmaceuti cal grades of mannitol, |actose, starch,
Regsalcatidah tamgbsiioas slitablegnesénieralsddadniatieionsoohptisa sterile aqueous
saccharin talcgnt cel |l ul gse ethef deri vatj.ves

RYFRABOBS ofbanenoynd gfbe present ineplien. %S%Wpar@%%safeepreferably

ARfnitRRd intravenously, although administration can also be effected by means of
subcutancous, intramuscular, or intradermal injection. Injectable pharmaceutical formulations

are commonly based upon injectable sterile saline, phosphate-buffered saline, oleaginous
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20 like. Such solid pharmaceutical formulations may
i ncl ude formul ati ons, as are well-known in the art,

wo 00pl0dssitie prol onged or sustained delivery of PETIESH0TUQIS8341

to the gastrointestinal tract by any nunber of

mechani sms, which include, but are not limted to, pH
sensitive release from the dosage form based on the

changi ng pH of the small intestine, slow erosion of a

tabl et or capsule, retention in the stomach based on

t he physical properties of the formulation, 25

bi oadhesi on of the dosage formto the nucosal Iining

su. qunmgns q r(;} g :@r 1(5;1%1cttaf%lre %%Erfegsééno 8?1%{11 {H%Lartqaald%?e d%e%%r%lly ]xendered sterile and
if@6nio kath twlb'tbditl ST He&hje@tﬁbl@fphﬁﬂﬁ&tcaﬂfrﬁﬂbﬂﬂﬁlammInusd'&herefore be

mul sj ons, m Cr o ons, sol utions, suspensions
Ig%uglidsas %gl eset ée sof}BJtop(gﬁ élps[p?ns&%]ﬁfl &Inﬁpt‘c?élcg@renterally acceptable

(Qfﬂl@ﬁtm?@@l%ﬂt Ciabluasll Y\VieRtdncid L avA@! Ringkr's St&tbnaRotohRlsodium chloride
exanpl e, water, sal I ne, aqueous dextrose, fycer ol ,

sefutiandixedrods sued as iskwhetiTeens- @bﬁaglryﬁmde@;fgﬁacqusmusb as oleic acid, and

tﬁg H%eal %h;/: hi Eét%bgg ar%géeﬂ?/l@egvtférgﬁl%ﬁgns R ffw&létgcgaccordlrg to the known

aﬁ‘a[sin,grﬂungblagspetrﬂng 0ﬂ.§b&1dwg2ﬁt@8ﬁd)ﬁﬁﬁétﬂmg agents. Inj cctable compositions
/ US2007/ 078§ 'f |c/al fdosa e ffﬁqinﬁ of the

‘E RBUATS SRR % H’( Nt ¥, ot gasresgn ventieh ons,

gels, powders, solutions, sprays, inhalants, eye

oi ntments, eye or ear drops i mpr egnat ed dreSS|n%
dasres doyms, forerdl %ﬁa}ml@@ﬁt%qﬁ theppermerndstiacledasperiti¢sotelets, pills,

I%Q&Ql'efsl Al réﬂ{ff& %%r %?e{l\é in\fsqtsatlon Saﬁ!hﬁﬁﬂic%utﬁc%llggééeﬁ&ble
Intnents a

rug bene ration and ients In
onpasson Jopiicak at@mamnidl(s) af ihennvaayiohs fomuel tgfrthcmrcerporation of any

e FRy PRy e R & PO Attt P s s of

rhd}iter, BRERE, staddte Pidgelatigiadt #&ch,ackEnBNish Sfc8ftd, Bodium saccharine,
i ntranasal formvia topi cal use of suitable intranasal

tglewncecdlalosagiher degy phicst §lenose. (gﬁl)atnw SYEFOss ittt propyl gallate, and the

TS 1 S 1, MBI vl oo

th@ a1t 3o provBlegtoloagadi cm sestamagd ct@évmyeﬁ grtdragtofthogasttbmiastiddldract by

ath nygl\%eli (ffa I?eé:#%.ﬁllfgjrgg{t of at h@{l y}l are n?tﬂlmlt?rgﬂ Frgetfll?ltlﬁg release from
tﬁi ddﬁﬁg@fdﬂi@baa{ldlmnﬁhéﬂfaagﬂng PH & tid ﬁﬁlnﬁ?‘éﬂu{?ﬂ slow erosion of a tablet or
P ar maceut | cal, conposi tions sui table for transder mal

R GITLERioN;Y Hleéglm%‘ﬁ bpye o8GR vaSAIdreRsr et Bt ferRgation,

‘tﬁ%ﬁ&s@& &fothé @@g@folrlﬁ th 'EHe' Iﬁ@cto@al 11%91 (b@meqﬁ{est‘fﬂai Haéth& enzymatlc

derm s of recipient for a pro onged peri od
1“@ en@.of"ﬂ@ Eb‘EV%ldi‘l’qurﬁIOQT dbeddsagafare form of a transder rral
delivery system the dosage adm nistration wll, of
course, be continuous rather than intermttent
Itikuiid dgéuge forir dod@slageniniegitiva s tHBuohppatdshsdududntddibnys,

microemulsions, solutions, suspensions, syrups, and elixirs, optionally containing
pharmaceutical adjuvants in a carrier, such as, for example, water, saline, aqueous dextrose,
glycerol, ethanol and the like. These compositions can also contain additional adjuvants such

as wetting, emulsifying, suspending, sweetening, flavoring, and perfuming agents.
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contain a conmpound of the invention in an optionally
buf f ered, aqueous sol ution, dissolved and/or

walt@pessetl i n an adhesi ve, or dispersed in a pRCYIEI007/#78341

sui tabl e concentration of the 25 active conpound is

about 1%to 35% preferably about 3% to 15% For

adm ni stration by inhalation, the conpounds of the

i nvention are conveniently delivered in the form of

an aerosol spray froma punp spray devi ce not

requiring a propellant gas or froma pressurized pack

or a nebulizer with the use of a suitable propellant,

e.g., 30 dichlorodifluoronethane,

trichl orofl uoronet hane, dichlorotetrafl uoroethane,

T(@)ﬁdaﬁﬁ(bsuge’ foethb afide coipqindf inghide pindpeante, pagtad, b@ams, lotions, gels,
i de, or other suitable gas. In any case, the

Ragofd @mnafpraaaggﬂ&éan&hwe NAYDYIES- et Ay . fypregnated dressings
éﬁﬁ‘%’ﬂo%l@" @ M4 ¥ Bratndy gl%lph!ﬁ% loo Ry cXBbSM 88 BPRWIh &PrélAtatives,

the -103 WD 2008/ 039645 PCT/ US2007/ 078341 5 resul t i ng

sebreets éelasdiss érug mhedtiatiof MOl gmélEenisiacbintocadwhdpispmp. Terdcal

SRTPRIR AR AL O UMl Por iy LEREAMIUPBA o306 medical

wesideesorar @uklmmmd prefdrive cpmpoundarfdsr thé pifesax aﬁphtﬁm dan be

PCT International .Publicati.on 87 .
AdBURIFieES |Ham“g?na5¢{ 9P é“astOP‘ﬁ%lr“é%gP SYjRble hnt¥a§aﬁaﬁ‘éeh¢°&%%- grhe

b @hulhiihs GRNTHRI CoAlainReRipa it CovenB8OMH bZ&EE); su¥as cream or ointment

94/ 07607; WD 97/12683; and WD 97/ 20590, to which

heegseand sthanglor Risy B goheh B lofisas ededh cofriersipanhg pigsqng as from about 1%
has € [ @S

8 BEROR A e Sl NP LSARE 1D ol S S S 000 or

fdos@atgumppositori es in which the conmpound is adn1xed

wth [ownelting water-sol uble or insoluble solids

such as fats, cocoa butter, glycerinated gelatin,

Tryshdegen alamhisteaed Rkl mkdisle. Phatindé@Sicalcompbyigsmyhrite for

gl ycol s of various 15 nol ecul ar weights, or fatty acid

t@@ﬁ@l‘@alo%dnh%lﬁ%toﬁf% hePigpapésst as dlSﬁFetft Préchep piaptefiig Temain in intimate

0
&?%h}y\glé%u?%gﬂgﬁﬁts gFthg%%E%ef?r J‘%I{]Bﬁlg&ﬁ[ggfﬁﬁ%@f‘nenﬁh Tfhgyg administered
ib ehen@rrn éa tramséemmlnddn@m system, #id doezﬁgetaldmnastmvlen will, of course, be

a it :
PROGTES Bither B 6 oTRRT bR L I} GREBRI R opuchdFicppogpitadly
Dhta@XLedh@iuhd offthe uﬁahﬁd)rﬁﬁl?an%tl@ﬁ@@ynmﬁﬁﬁea a@@@s@uﬁﬁlon @fissolved
rse, be acceptable in the sense of being conpatible
/'Eéﬁ disperseskinap abesgive oprebipsrsed in aeoly mesmdbaiitaplg songrygtration of the
ATHSL cd?l%oui%&sda%b&tt 4 k@%@&}ﬁe&&%l%h@ﬁ% to T4, carrier or
exci pient can be a solid or a’liquid, or both, and is
preferably fornulated with the conmpound of the

ﬁo@‘é?ﬁ{m&% i8p R}amtljln ion esceo QRS (;fglg% /llﬁVen‘ug)é &febc%g%n?e%l? delivered in

can coﬁtaln rom
thé fo2im dffae aaotol\spragz divpouptnp Suendoaderioe feslumrngamopmllemtg&s or from a
rt f .ers .or. diluents, nder

i ncl ud e
HYEPSPHI?EWQ‘ Orcﬁ%q H 266 M4 thf‘gusg ﬁtsgltabgfomraml@ﬂt cg.,
di 16 8ARb HmJAIRRO RN 6 1850 8lcBa AL, A hior8RE MM Rkd@hhne, tetrafluoroethane,

heptafluoropropane, carbon dioxide, or other suitable gas. In any case, the acrosol spray

dosage unit may be determined by providing a valve to deliver a metered amount so that the
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agents, and coloring agents. Suitable binders include
starch, gelatin, natural sugars such as glucose or

W@ 20Bastedse, corn sweeteners, natural and syntP@&r/U82007/078341

guns such as acacia, tragacanth or sodium al gi nate,
car boxynet hyl cel | ul ose, pol yethyl ene glycol, waxes,
and the like. 30 Lubricants include sodium ol eate,
sodi um st earate, nmagnesi um stearate, sodi um benzoate,
sodi um acetate, sodiumchloride, and the |iKke.

Di sintegrators include starch, nethyl cellul ose,
agar bentoni te, xanthan gum and the like. -110 WO

8/03964 PCT/ 7834 ceuticall . .
resu tln&m%t eg éigsrerlner (M 019 18 use&' toeah S}meng@ie caS g aI}drs )6%C Hlé: invention in
2f Ifapnbgmmlg aAd dérittolled wan. dSudhhﬁhdld:rkﬁebuEXéimirl a@gniaér devices are known in

har.maceut i cal For ations . TABLETS
AFBRUGT A & ckyBPISt mﬁﬁ& Integeiviond Publict Ao 106 T Beitpapartcularly
Eigfle 6GRTELSHRICR s B4 Basi PRl Ml‘é'cﬂbﬁltﬂ%)’(flil(ﬂ]imm"[@ nebulizer); WO
magnesi um Stearate 5 TOTAL 500 The finely ground

H00E WOLEY Bio8 &, and X ST E05ahdo sibinh referenpeisdigrchy stade eird cach of
\%lgh 1f¥c% &%?ﬁh&% y r%}gﬁen% F‘lttHgl eﬂtﬁret %r eened, then
nol stenea W a

ion o yvi ny yrrolldone in
wat er, kneaded, wet- granulated and drled The

anules t he remai n starch and t
B el G f i ar B e ER ARSI L e Sshetitiss Bt Waich the compound
Jﬂ@mffhd(tw%%\kfﬁne@t@i ?lbﬁ@ﬁﬁ)%ﬂl@mﬂh&ﬂ&&@mlfd@@tﬁ&ta% f@c@ cocoa butter,
sui tabl e shape and size. B. TABLETS Conmponent Anmou

Pegeripatpd é@latmr@ydroa@xaw@egwm it E1gores o€ pelyethplsne &lmq%s of various
ROBLER \;6%91‘[5, or fatty acid esters of polyethylene glycols, or the like. The active

compound is usually a minor component, often from about 0.05 to 10% by weight, with the

remainder being the base component.

In all of the above pharmaceutical compositions, the compounds of the invention are
formulated with an acceptable carrier or excipient. The carriers or excipients used must, of
course, be acceptable in the sense of being compatible with the other ingredients of the
composition and must not be deleterious to the patient. The carrier or excipient can be a solid
or a liquid, or both, and is preferably formulated with the compound of the invention as a unit-
dose composition, for example, a tablet, which can contain from 0.05% to 95% by weight of
the active compound. Such carriers or excipients include inert fillers or diluents, binders,
lubricants, disintegrating agents, solution retardants, resorption accelerators, absorption
agents, and coloring agents. Suitable binders include starch, gelatin, natural sugars such as
glucose or B-lactose, corn sweeteners, natural and synthetic gums such as acacia, tragacanth or
sodium alginate, carboxymethylcellulose, polycthylene glycol, waxes, and the like.

Lubricants include sodium oleate, sodium stearate, magnesium stearate, sodium benzoate,
sodium acetate, sodium chloride, and the like. Disintegrators include starch, methyl cellulose,

agar, bentonite, xanthan gum, and the like.
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pol yvi nyl pyrrol i done 15 magnesium stearate 2 -111 WO
2008/ 039645 PCT/ US2007/078341 mcro crystalline

w@2i0B0bwe® 35 sodi um car boxymet hyl starch 23 HCVBE2040078341
5 The finely ground active substance, sone of the corn
starch, lactose, mcro crystalline cellulose, and
pol yvi nyl pyrrol i done are m xed together, the m xture
is screened and worked w th the remai ning corn starch
and water to forma granulate which is dried and
screened. The sodium carboxynethyl starch and the
magnesi um stearate are added and m xed in and the 10
m xture is conpressed to formtablets of a suitable
size. C. COATED TABLETS Conponent Anmount per tabl et
F(h?igﬁlaceﬁlﬁ:dailly ac@phbdlcanardandagtipiatsIcommisfals tharfeldgdihg bdditives and
B vi nyl pyrrolidone 3 nmagnesium stearate 0.5 TOTAL
©'"he active substance, corn starch, |actose, and
pol yvi nyl pyrrol i done are thoroughly m xed and
nnlstened mnth mater The nolst mass i s pushed through

aeples iarmag i se, 15 dried at about 45C

and the granules are then passed t hrough t he sane

screen. After the nmagnesium stearate has been m xed

in, convex tablet cores WITABLETSneter of 6 nm are
Cor’r‘pr‘ esse | n—a—t ahl et nrnl/l nm Wﬁf‘hl ne Thn t ahl et

cores thus pr 0dGOBIPORERS coat el AMAUNSRAT ML ABE) it h a
covering CORSLSTisRg.ESSenti ally of suggpyand talc| The
finished coated tablets are polished wth wax. 20 D
CAPSULES | lattb% 140

corn starch 240

polyvinylpyrrolidone 15

magnesium stearate 5

TOTAL 500

The finely ground active substance, lactose, and some of the corn starch are mixed together.
The mixture is screened, then moistened with a solution of polyvinylpyrrolidone in water,
kneaded, wet-granulated and dried. The granules, the remaining corn starch and the
magnesium stearate are screened and mixed together. The mixture is compressed to produce

tablets of suitable shape and size.

B. TABLETS
Component Amount per tablet (mg)
active substance 80
lactose 55
corn starch 190
polyvinylpyrrolidone 15
magnesium stearate 2
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capsul e (ng) active substance 50

corn starch 268.

5

wore@neddewin stearate 1.5 TOTAL 320 5 The substBCES20T078341

corn starch are m xed and noi stened with water.
screened and dried. The dry granul es
The

noi st mass i s
are screened and m xed wi th nagnesi um st ear ate.

The

finished mxture is packed into size 1 hard gel ati ne

capsul es.

anpoul e

wat er for

di ssol ved
5.5to 6
i sotonic
pyr ogens
conditio
and seal

ny,

E. AMPOULE SOLUTI ON Conponent Anmount per

active substance 50 ng sodi um chl ori de 50 ngy

5 nm 10 The acti ve substance i s

inj.
S  UWII

e g s o

pn ot otratt+y—at
de is addéﬁ to nmake |

pH
t

soﬁhﬁn-‘éﬁﬂbbli}frﬁ)é’lh}ﬂl@fa@dm

and the filtrate is

ed is filtagred free f

ransferred under ast

rom
2pti C

ns into anmpoul ed Qe

h are thef00 sterilize

2d

ed by fusiomn.  The anp

and 50 ng of active 15 substance.

ules——contan

25
F. SUPPCSI TORI ES

Mr[’pmbegrbud&mtim s@:eﬁan@ﬂ pposoft tbe yorfrgych, Bictosy, enicrocrystalline

SHearoasen eer

lid t 1650.
BPuEBis s 8 Ce DT spigened and worked

Wit the dem#Ahind Q6in skdién Sdows t@‘f&rhﬂzﬁ%_hﬂlﬂ% Hih ik Yried and screened. The

honogeneously di spersed therein

e mxture is cool ed

divgarbaiynsdut garch and thsimagnesiym stspratcedte adisgosdl kel in and the
ARLAS is coglprégge-ﬁ":tglf&lﬁ ARRESP: suitable size.

C. COATED TABLETS

Component Amount per tablet (mg)
active substance 5
lactose 30
corn starch 41.5
polyvinylpyrrolidone 3
magnesium stearate 0.5
TOTAL 90

The active substance, corn starch, lactose, and polyvinylpyrrolidone are thoroughly mixed and

moistened with water. The moist mass is pushed through a screen with a 1 mm mesh size,

dried at about 45°C and the granules are then passed through the same screen. After the

magnesium stearate has been mixed in, convex tablet cores with a diameter of 6 mm are

compressed in a tablet-making machine. The tablet cores thus produced are coated in known

manner with a covering consisting essentially of sugar and talc. The finished coated tablets

are polished with wax.

D. CAPSULES
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Component Amount active substance 0.005 sorbitan

trioleate 0.1 Monofluorotrichloromethane To 100 and
walrdoBMssoadli chl or omet hane (2:3) The suspensi onPECEHUS2007/078341

transferred into a conventional aerosol container with

a netering valve. 10 Preferably, 50 gL of suspension

are delivered per spray. The active substance nay al so

be nmetered in higher doses if desired (e.g., 0.02% by

wei ght). H POADER FOR | NHALATI ON Conponent Anount

active substance 1.0 ng | actose nonohydrate to 25 ny

1. POADER FOR | NHALATI ON Conponent Anmount  active

subst ancer2-90m actose monohydrate—to Y =114

WD 20081 056645 BERIIES07/ 07054 PR Per ReH R

I NHALATI ON\ictivogianasd Anount | active supstance 1.0 ng

| act ose npnohydrate to 5 ng K POADER FOR | NHALAT| ON

Conponent %ﬁﬁﬁﬁ%m»active substance 2. 3%fg | actose

nonohydr a ] txanpl s H 1, 3,z and K the

powder foy | Alation ts produced in the usual way by

m xing 1P the individudloTiAligr edi ents B8a@et her. -115

The substance and corn starch are mixed and moistened with water. The moist mass is
screened and dried. The dry granules are screened and mixed with magnesium stearate. The

finished mixture is packed into size 1 hard gelatine capsules.

E. AMPOULE SOLUTION
Component Amount per ampoule
active substance 50 mg
sodium chloride 50 mg
water for inj. 5 mL

The active substance is dissolved in water at its own pH or optionally at pH 5.5 to 6.5 and
sodium chloride is added to make it isotonic. The solution obtained is filtered free from
pyrogens and the filtrate is transferred under aseptic conditions into ampoules which are then
sterilized and sealed by fusion. The ampoules contain 5 mg, 25 mg, and 50 mg of active

substance.

F. SUPPOSITORIES
Component Amount per suppository (mg)
active substance 50
solid fat 1650
TOTAL 1700
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WD 2008/ 039645 PCT/ US2007/078341 5 WHAT IS CLAI MED
IS: 1. A conpound of the formula (1): R2 RB R4 NR
WERIF0DeE ' O O (1) 10 wherein: R is Cl-10PGi/Ky1007/078341
Cl-10 al koxy, C3_10 cycloal kyl, 3-10 nenbered
saturated heterocyclic ring, benzyl or phenethyl each
optionally independently substituted with 1-3
substituents 15 chosen from Cl-10 al kyl optionally
substituted with 1 to 3 hal ogen atons, C3_10
cycl oal kyl, 3- 10 nenbered saturated heterocyclic ring
optionally substituted with acyl, oxo or nethyl
'ﬁnu' 9({] %t 15%%6& d%ggb&é t}%heg%ned’na g ci?ubsté ox%rﬁo%ene%flyc%spersed
tad:rkml The imikdreain dbded RSO and poirbd tﬂf@sl&@ﬂg ahitledl suppositoipmolds.
which they are attached forma 3- to 6-nenbered
cycl oal kyl or heterocyclic ring; R4 is hydrogen or
methyl; 2 R5 1S aryl or heteroaryl each optionally
i ndependeptly substit gi efePERING AOROSOHUPStL I tuent s
chosen frpm Cl1-C6 al kyl optionally substituted with [l
to 3 hal ogen at onGorapondnth a het er ocyclAthowitoup,
Cl-C6 al k X nnfl nnall\/ substitited wth 1 to 3
hal ogen af ity Sebstange cycl oal kyl phenox;p 0054l ogen,
cyano, dlﬁg&&%&ﬁQb@g%l CAal Kyl, phenyl opgijonal Iy
substitute with T to 2 halogen|atoms or Cl-C4 al ky
optionallykkmhﬁmmtmmbbnmm¢HMMalogen, t hi €my00 30
optionally (ﬁﬁﬁ mn h 1 to| 2 hal ogen atons or
Cl-C4 al ky"fm ild F Ftutpd with -116 WO
2008/ 03964 @:BCT/USZOO7/078341 5 hal ogen and pyridi ny
optional Iy substituted with 1 tol2 Cl-C4 alkyl

optionally substituted with hal ogen; or a tautomer or

ﬂﬁ%ﬁ%ﬁﬁ% s GAnb B EPL BSHVENRALE ack 8T &Rkainer with a metering valve.

10 Preferably, 50 uL of suspension are delivered per spray. The active substance may also be

metered in higher doses if desired (e.g., 0.02% by weight).

H. POWDER FOR INHALATION

Component Amount
active substance 1.0 mg
lactose monohydrate to 25 mg

I. POWDER FOR INHALATION

Component Amount

active substance 2.0 mg

lactose monohydrate to 25 mg
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conmpound according to claiml1 wherein R is
propyl, butyl, pentyl, hexyl, heptyl,
decyl, cyclopropyl, cycl obutylPCT/US2007/078341
cycl ohexyl, cycl oheptyl, cyclooctyl,
15 bicyl co(3. 3.0)octanyl,
benzyl or phenet hyl each
substituted with 1 to 3
nts chosen from nethyl, ethyl, cyclopropyl,
I, cyclopentyl, cycl ohexyl,
of uranyl, tetrahydropyranyl, pyrrolidinyl
ly substituted with acyl, oxo or
pi peridinyl (optionally substituted
oxo or methyl sul fone, acyl, cyano, phenyl,
chloro bromp—and h\/drnV\/I 20 R2 and
dependent |

|sopropylylnig%ﬁ%§ﬁtn€ﬁﬁﬁykﬁﬂﬁ&h¥ br R2 an

W lII lé é eInSt)ll to which lIIE)/%IﬂIE dlldbll

cl opr opyl, obutyl, clycl open
ad%m&ﬁ@ﬁﬁbydropyranyl ripg; 25 RO mgs

R5 _is pheny| nanhf h\/l vridi n\ll
laCHO%aav%mafﬁu

yrronI, yrd@éﬂ?g
oxazolyi, Tsoxazotyl, thiazotyt,
yl . triazolyl,

oxadiazolvl. thiadiazolvl.
benzoxazol yl, benzopyrazolyl,
azol yl , bdRZROWRERBIEOR INBAEEINI azol yl ,
dazal \/I tptrnh\/dr obhenzoxazaol \/I
obenzothﬂ&%ﬂpvwnér tetrahydrobeﬁﬁnﬂﬂﬁazoly
endent iy substituted, Ito
&9&%¥ﬂ%2§§§fron1C1 C6 al kyl optlgﬂﬁl]i ly
elictosd inodoHydraB: hal ogen atpms, ClioGtn@l koxy
08/ 039645 PCT/ US2007/ 078341 5 optio
ed with 1 to 3 halogen atons, C3-C6
rOQhéEﬁtlﬁ‘MleQﬁhﬂ Iby mixin
optional ly substltu¥ed wth 1to ng Y s
al kyl optionally substltuted
gen, thienyl optionally substituted with 1 to
atoms or Cl -C4 alkyl optionally

nyl ,

3. 0] nonyl,

n

U L

p henyl

substituted with hal ogen and pyri di nyl

optionally

substituted with 1 to 2 G-C4 al kyl
substituted w th hal ogen.

optionally

10 3. The conpound accordi ng

to claim

i sopropyl,

n- hexyl ,

cycl opropyl,

2 wherein R is nethyl, ethyl, n-propyl,
n-butyl, isobutyl, tert-butyl, n-pentyl,
15 heptyl, n-octyl, n-nonyl, n-decyl,
cycl obutyl, cyclopentyl, cyclohexyl,

n_
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cycl oheptyl, cyclooctyl, tetrahydropyranyl, ,
bi cyl co(3.3.0)octanyl, or bicyclo[4.3.0]nonyl each

wWopiososmikd y i ndependent |y substituted with 1 tBCBUS2007/078341

substituents chosen from nethyl, ethyl, pivaloyl,
cycl opropyl, cyclobutyl, cyclohexyl,
tetrahydropyranyl, tetrahydrofuranyl, pyrrolidinyl
optionally substituted with methyl sul fone, fluoro,
chl oro, bronmp, oxo and 20 hydroxy; R2 and R3 are

I ndependent |y hydrogen, nethyl, ethyl, n-propyl,
isopropyl isobutyl tert- butyl, or R2 and R3

%@ﬁff \x § carbon to which they are attached
orm a- cyclopr opyl cycl obutyl, cyclopentyl,
cyclohexyl or tetrahydropyranyl ring; 25 R4 is

hyd R napht hyl , pyridi nyl,
kﬂﬁ (W9¢ §@§§H§W§Uﬁ Ynyl, pyrrolyl, pyrazolyl,
i m dazol yl, oxazolyl, |soxazolyl, t hi azol yl
|soth|azolyl trlazolyl oxadi azol yl, thiadiazolyl,
30 xndol IR benzoxazolyl benzopyrazol yl,
azol yl , benzothlazolyl, benzoi sot hi azol yl
éﬁé N5, tetrahydrobenzoxazol yl
/ra dif obenzot hi azol yl, or tetrahydrobenzi m dazol yl

pﬂDonaIIinndependently substituted with 1 to 3
substituents f18 WO 2008/ 039645 PCT/ US2007/078341 5
chosen fromCl-C6 al kyl optionally substituted with 1
to 3 hal ogen atons, Cl-C6 al koxy optionally
Wietituted with 1 to 3 hal ogen at ons, C3-C6
cycloalkyl phenoxy, hal ogen, cyano, dlnethylaninoC I

I kyl t [ stituted th 1to
Riat odots-elid ro R0 Coat Rgioaph Pk TYbetbstryiad Beferocycli
r‘ﬁ‘ig%’ﬂerﬁ?i QYRBnetity 'eWA&t@H@QH@éﬂeﬂd&H §ﬁBs¥1H1tte§fjW1% 113 dbdtRuents

al ogen atoms or i onal y
chotestiranuted alivl kpthedaby embsamtbdpyuth btm@xhalmua@mﬁ Gy-10 cycloalkyl, 3-

@jﬁéﬂ)e{r%{ s:agflrateg Hvsﬂﬁgolc\é&lc rlngi)pg%a% S%{)Sl%ﬁ[lﬁ%(g& atié g%ﬁ GAX% or tmethyl
sul fandyad/ldyen®ipheiyd, drd, h}&irmm Ziyd haMSgeph enet hyl each
optionally independently substituted with 1 to 3
substituents chosen fromnethyl, fluoro, chloro and

Y 9K S. ai@lﬁdéiféﬁ%ﬂﬂ? %y%ga{ ghi cmgc(,t AkAl & A a{’nd\m R with the
20 R is neth , I sopropyl

ro
qagion-ag i Whlﬁg ﬁ@ywe at@g,l@qddp g tto Q;g]@mbpr@ﬁpwloalkyl or heterocyclic
evcl ohexyl , cycl oheptyl, tetrahydropyranyl or benzyl
eé%h optlonally substltuted with nethyl, pivaloyl,
cycl opropyl, cyclobutyl, cycl ohexyl tetrahydropyranyl,

ﬁﬁt ' 6}9 M}g rggfelfllro?%lt}iyl;

R’ is aryl or heteroaryl cach optionally independently substituted with 1 to 3 substituents
chosen from C;-Cg alkyl optionally substituted with 1 to 3 halogen atoms or with a
heterocyclyl group, C;-Cg alkoxy optionally substituted with 1 to 3 halogen atoms, C3-Cg
cycloalkyl, phenoxy, halogen, cyano, dimethylaminoC,;-Csalkyl, phenyl optionally substituted
with 1 to 2 halogen atoms or C;-C4 alkyl optionally substituted with halogen, thienyl
optionally substituted with 1 to 2 halogen atoms or C;-Cs4 alkyl optionally substituted with
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pyrrolidinyl (optionally substituted with
nmet hyl sul fonyl)or chloro; 25 R2 and R3 are

W0 pepzmdent | y hydrogen, nethyl, isopropyl, tePCFOB2091/078341

or R2 and R3 together wth the carbon to which they
are attached forma cyclopropyl or cyclobutyl, ring;
R4 is hydrogen; 30 R5 is phenyl, pyridinyl,

qui nol i nyl, isoquinolinyl, pyrazolyl, isoxazolyl,
benzot hi azolyl, thiadiazolyl, or thiazolyl each
optionally independently substituted with 1 to 2
substituents -119 WD 2008/ 039645 PCT/ US2007/078341 5
K O%I%I’? nn({ wrl yrf% 1(¥nall% sul%s?fl ul‘te v%rtﬁ EOE%/ ?fl Cé pl%? (ﬁort]t ?qally substituted with
lﬁw@@ﬁltuted mnth a chlorlne aton1 6. A compound chosen
from 10

N-(5-tert-Butyl-isoxazol -3-yl)-2-cycl ohexanesul f onyl -
or@hﬁ&ﬁwﬁr%ﬂhﬁ%@&tf&ﬁﬂy acceptable salt thereof.
N-(4-tert-Butyl-thiazol -2-yl)-2-nmethyl-2-(propane-2-su
| fonyl) - propi onam de
N-(5-tert-Butyl-4-nethyl-thiazol-2-yl)-2-nmethyl-2-(pro
pane- 2- sul fonyl ) - propi onam de

21 Ty cdbrapandnesudiihg nytlaiay t wbbigiranecar boxyl i ¢ aci d
(5-tert-butyl -isoxazol -3-yl)-am de

1- Cycl ohexanesul f onyl - cycl obut anecar boxyl i ¢ aci d

RY- t ¢ eyt ¥yt Iibkcﬁ%/l)'bu%d )ﬂehtyﬂ'ﬁ'eﬁﬁ He@tyl oc%rl nonyl, decyl, cyclopropyl
N-(5-tert-Butyl-isoxazol - K &»ro pane- 2-s
qyclobyyl, yy@pwryémﬁﬁoa@(yl cyclo eptyl cyclooc 1 tetrahydropyranyl,

‘tl\l?(l?of(g 8 (5c%gltyy lblckbllof'AIZ? gglgn}yll 1Bengyl(o‘} pﬁ@t{eﬁ{ﬁ em%%t)ﬂ@ltynﬁl&pendenﬂy

sNbs(tﬁutbtéwuth Bub ¢ Isubstlt[@hm)cheiehlfmminemyy ledhyR cyczle}mhbydr orcfitbatyl,

c%fgp?ntgu thef @X%Q%h}izdr(g%ranyl tettp fl}pcf) (I)poyrr]aian yrr 1&1ny1 (optionally
subdtintéd (Ah @b;hods;w ey 1setoR A aRpdridany (JptidndIBL uptit@e@Rith acyl,

onam de 20

o (08 MmeapisuEgngs peyls@rBg-dhemlyaxe. Buera ghiqroorempe gpdRedrpxyd. ;

ul fonyl ) - propi onam de 2- Met hyl - 2- (pr opane-

-sulfonyl) N-(4-trifluoronethyl-pyridin-2-yl)-propiona

R, ad R are independently hydrogen methyl, ethyl, n-propyl, isopropyl, isobutyl, tert-

bugleE I'R/zl and R? ?(%e{ Igra \lm th the c\érbon t(g RhR %ll?eey a%e a%tyacflgc{] P/on}l y((:)l%propyl

c&clMBﬁﬂy},{ |cy<ﬁoﬁdﬂf3@,ﬂ@6$h&y$ ot feaiyldropyrd{nd] Bng, 7-t et r ahydr o-
benzothiazol-2-y|)-propionan1de

2-Met hyl -N-(2-net hyl -5 -thi ophen-2-yl-2H pyrazo |-3
Ryl)lgh &@$£pane 2-sulfo nyI) 25 propi onam de

NI soqui nol i n-3-yl -2-met hyl - 2- (propane- 2-sul fonyl)-pro
pi onanmi de
lg‘l*o .BE 2%{%}5eggﬁ,%ggh't}%flydy}i%in%tqﬂyoligﬁlg REQRANG 2 p3 b LW kaba B,

imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
indolyl, benzoxazolyl, benzopyrazolyl, benzoisoxazolyl, benzothiazolyl, benzoisothiazolyl,
benzimidazolyl, tetrahydrobenzoxazolyl, tetrahydrobenzothiazolyl or
tetrahydrobenzimidazolyl each optionally independently substituted with 1 to 3 substituents
chosen from C;-Cg alkyl optionally substituted with 1 to 3 halogen atoms, C;-Cg alkoxy
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N-(4-tert-Butyl-thiazol-2-yl)-2-nmethyl-2-(propane- |
-sul fonyl) - propi onan de

WQ@200808sl5 2- ( pr opane- 2- sul f onyl ) - N- qui nol i n- 3-RCHP8PT/078341

nam de 30
N-(4-tert-Butyl - phenyl)-2-net hyl - 2- (propane- 2-sul f onyl
) - propi onam de

2- Met hyl - N- (4- phenyl -t hi azol - 2-yl ) -2- (propane- 2-sul fon
yl ) - propi onam de

2- Met hyl - N- (2- met hyl - 5- phenyl - 2H- pyr azol - 3-yl ) -2-(prop
ane 2- sulfonyl) propi onam de -120 WD 2008/ 039645

25(1)1 s7t/ ﬁ’v%% 1§0 Og%t}_ﬁtOI}glIS aC ol <§/c SIiy&_p}Tl%I%%(% lzaiqg(en, cyano,
dime@glaen&(su(mmpy |p)1€r@l1 Oﬂn(ﬁlﬁﬂmﬂﬁtltuted Wlth 1 to 2 halogen atoms or C;-Cy4
%ﬂz)é I%B%(?e / hﬁ ﬁﬁl%&étutedh\slnﬁl Lalogenn%'ierr]lw op%loga%{yos% stltut%d %Vlijtlhfloto)él halogen
oS- Cgallé}ﬂ PR Y %ugsﬁtlftw{tﬁ hdo & atnﬂ SIJ’I&IIQ%WBHM y ddbstituted

yridin-2-yl)-propionamde N-(4-tert-B I-t I azo
Wﬁmlyi3CQCéW@Vbnémﬂdh@§bMﬁWﬁ@MﬂﬁlﬁhgﬁyI-proplonan1de
2- Cycl ohexanesul fonyl - 2-nmet hyl - N- (5-tri fl uoronet hyl - py
ridin-2-yl)-propi onam de 10

N-(5-tert- Butyl-isoxazol-3-y|)-2-cyc|opentanesulfonyl-

ii ‘é oga § L9 wherci

ngc? pPeung ?F’P%gk 281 = 3261 2- cycl opr opanesul f onyl -

2- met hyl - pr opi onami de

N (5-tert-Butyl-isoxazol -3-yl)-2-nethyl-2-(2-nethyl -

%panéﬁ methyl, ﬁ@ﬁy Inyrppydpbetamil debutyl, 1sobutyl tert-butyl, n-pentyl, n -hexyl, n-

p ﬁ 2§Jt§lf 13()*1 ﬁﬁé%é%gclggn)éh}l gyc‘f@)ﬁlmlcy@bg@mﬂekm&e%p

Su
](oﬁelttglg tycﬂ}wtcyyll -tétrahgtitopl rabpli, azioylco(3.3.0)octanyl, or bicyclo[4.3.0]nonyl

eﬁplbgﬁ/ gﬁgﬁx lglgep%den%ly(s thcY with 1383 Sbs%tuenls R nQ/eln)fro]r'r?methyl ethyl,
ﬂ*ﬂva(l&rlt@%topﬁipw |cyaom1hWdcﬂl%kﬂweﬁrl@dr@yydnﬁ Zetrmmy drphurdry

2-nmeth propane- 2- yl)- propi onam de
@rwﬁfilﬁyl szw(lélym@bﬁwt% Wétbamréhsé%@m dhpr9. cNote bigmg, jogppnd
%yﬁg yl - pyridi n-2-yl)-propi onam de
hyl - 2- (2- net hyl - propane- 2-sul fonyl ) -N-(4-trifl uor
onethyl pyridin-2-yl)- propionanide 20

a(rﬁ R gg;égeolﬁd%)enilie)%lﬂg hﬁ%l%lﬁéﬁe trnlger i 5 fon%rg%)yl 1s£>prop}§l 1sobutyl tert-
Hﬂit}]gl%rtllérahg El%lt(yjet-hleﬁﬁitﬁlm| caboyiltg whBichrlidyydre 2tdchédPana-ccldpropyl,
ul fonyl)-buty
c'zclebw%ﬁ%clgpeélmhf%g@h?xmot tstrplgidronyianyl i oxazol - 3-yl ) - 2
- met hyl - pr opi onam de
2; (Butane 2-sul fonyl)-N(5-tert-butyl-2-nmethyl-2H pyra
Rol - 3s hydrogenpret hyl - pr opi onami de 25
2- (But ane-2-sul fonyl)-N(4-tert-butyl-thiazol-2-yl)-2-
nmet hyl - pr opi onami de

RE ( 4-it plicny Bubphthytl fyiyaizioly?, Zlumlo)mﬁ (smmmﬂmek %yﬁullyf eRRAzdlyp

'Ir-q?[%itzo Frgégz(%bflolﬁ%éolﬁ{t Bui}ﬁy‘ﬁ‘) lﬂ%ﬁ %ll’ g}ﬁzalé oxadlazolyl thiadiazolyl,
ihidipt; B&{szﬁatyylbeﬂz faBYIt, %Bﬁz@zs@kaz%r}arlt)ené’mmidiw be&rzbREBiazolyl,

pane- 2-sul f { yram de
benzimidazolyl, tetr ydrobenzoxazolyl tetrahydrobenzothiazolyl, or

tetrahydrobenzimidazolyl each optionally independently substituted with 1 to 3 substituents
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2- (But ane-2-sul fonyl)-2-methyl -N-(5-trifluoronethyl-py
ridin-2-yl)-propi onam de 30

WOR{08/08%13 - But yl - 2- met hyl - 2H pyrazol - 3-yl ) - 2- eP¢CHOEN0T/678341

onyl - 2- met hyl - propi onam de N-(5
-tert-Butyl-2-nmethyl-2H pyrazo |-3 -yl)-2-nethanesulfo
nyl -2 -nmethyl -propionamde N (4-tert-Butyl-thiazo

| -2-yl)-2-met hanesul f onyl - 2- et hyl - pr opi onam de -121
WD 2008/ 039645 PCT/ US2007/078341 5

N-(5-tert-Butyl -isoxazol -3-yl)-2-nethyl -2-(2-nethyl -pr
opane-| - sul fonyl ) - propi onam de

c[ﬂbgen ftr(%nﬁgh;%gt ?f(fyl %psticﬁna py substlt}ﬂezi vsathrﬁetoryhalogeg %torris C1 6 a oXy

uor o-
d}slrtl()ﬁallye;mbstﬁuttd{ Ivithd ax aZﬂlogan Mbﬁlﬁ,@gﬁ@& haratyl, fphendxy Zhad®@ien, cyano,
op| tert-Butyl-isoxazo |-3
qqyﬁ“ @Wk phe] H@tboeﬂaﬂwbéwuwdwlﬁbk Hanadeep gty or C1-Ca
a‘lkﬂ Bﬂ@érﬁﬂ?%&ﬁuﬂ& with halogen, thlen 1 optlonally substituted with 1 to 2 halogen
N-(4-tert-Butyl-thiazol % 5 nmet hyl- 2- (tetrahydro-p
appranodCyCrediH anvenslly @nlg/qtl)u.tquwélphajgm agd pyridinyl optionally substituted

it Pid 2L ot IR bk Mef B halogen o ecu fon

yl')- propionam de N-(5-tert-Butyl-2-nethyl-2H pyrazo

[ -3 -yl)-2-nmethyl-2-(tetrahydro-pyran-4- 15

yl met hanesul f onyl ) - pr opi onami de
42TMEEMbOt@ld(aE&irﬂlﬁEchélﬁ’mpy%Breﬂr yl met hanesul fonyl ) - N- (5
-trifluoronethyl-pyridin-2-yl)- propionam de

2- Met hyl - 2- (t et rahydr o- pyr an-4-yl met hanesul fonyl )-N- (6

t rif; [

Rt (5.1 SRR G gl ina SRR RO R SRy Lo
subg i dnorhlosc- fmm methypbribpiro nhlmcdzmd bromo.
2- Cycl opent anesul f onyl - 2- net hyl - N- ( 2- net hyl - 5- phenyl -
H pyrazo | -3 -yl)-propi onam de
2- Cycl opent anesul fonyl - 2- net hyl - N- (5
-trifluoronethyl-pyridin-2-yl)-propi onam de
%T@e%ﬁ@}w&ﬁ@%@mg@ﬁlﬁl@ 3 WEERY - N- (4-trifluoromet hyl -t
hi azo | -2-yl)-propi onam de
N—(5 tert-Butyl-isoxazol-3-yl)-2-nethyl-2-(tetrahydro-
lpyr ans dhethyl, fethyls In)prppﬁpsmapml,dert 8tyl, n-butyl, cyclopropyl, cyclopentyl,

(‘%Q%ﬁe)%ﬁ ct}J/F]E)H?{érl tepra (}/grcaoﬁ/ra Lo benzy tegéil op%o{latll?yt sru%gmuteg Whth methyl,

@vd‘i@l]‘wc}o%r((ptyﬁ fcydhbldj?chﬁl/dhaﬂyllictﬁdhb/ﬂ@pyﬂahyll\l-e(r%ydrofuranyl
" qrglggll:q%o r()l?{prlrertgﬂlﬁé‘tllr%rut@ with meth)yisglrfgrf)yll)%? glg?or%e

-phenyl 2H pyrazol - 3-yl) - 2- (tetrahydro- pyran-4-sul f ony
| )- propi onam de N-(5-tert-Butyl-4-nethyl-thiazo
RZnd\R’) - 2 aresinfigpiendenly dy draligrd mesthy)risaprapys uért-batyl, or R? and R together

with the carbon to which they are attached form a cyclopropyl or cyclobutyl, ring;
R* is hydrogen,;

R’ is phenyl, pyridinyl, quinolinyl, isoquinolinyl, pyrazolyl, isoxazolyl, benzothiazolyl,
thiadiazolyl, or thiazolyl ecach optionally independently substituted with 1 to 2 substituents
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30 propionam de N-(5-tert-Butyl-2-nethyl-2H pyrazo |-3
-yl)-2-nmet hyl - 2- (t et rahydr o- pyran-4-sul fonyl ) -

W@e@pismasri de - 122 WO 2008/ 039645 PCT/ US2007/ OF@BYI2005078341

N- [ 4-(4-Chl oro-phenyl)-thiazol-2-yl]

- 2-cycl opent anesul f onyl - 2- met hyl - pr opi onam de

2- Cycl opent anesul fonyl -2-nethyl -N-(4-trifluoronethyl-p
yridi n-2-yl)-propi onan de

N-(5-tert-Butyl-isoxazol -3-yl)-2-nethyl-2-(tetrahydro-
furan-2-yl met hanesul fonyl ) - propi onam de

N (5- tert-ButyI 2- nethyl 2H—pyrazo| 3

cycl su fon
B SR N A ERBRTR Y, R OBt onpheny
qﬂbhﬂ@u@haxmn@w&ha&hkﬁmeybhr2 met hyl - pr opi onami de
N-(3-tert-Butyl -isoxazol -5-yl)-2-cycl ohexanesul f onyl -

- met hyl - pr opi onam de

N-(5-tert-Butyl-2-nethyl-2H pyrazo | -3

-yl)-2-met hyl - 2-(tetrahydro-pyran-2-

&/| Arsompeiasichpssnytom pr opi onam de 15

T&'I'gg %‘e'{zﬁ{ﬁrt& EH%&%I k%ﬂ@%lc&%dﬁe&lﬁ)&ﬁ 'n?e@l%ﬁ%'r&ﬁédlﬁﬁ? sul f
4ﬁxth®}Bm&pl2w®QXﬁmﬁw}3{mbpmﬂabmhﬁm@5qﬁ@ﬂ@mﬁm&bneth
NGB R thigsal 2o 3ethv12- eyemasr et dupepigpmide
ke Bllf&khnd%ﬁ@&iy@a?ﬂbﬁﬁane%rﬁ&qﬂl@ fab i BSdt - bint§ PX 822 01-3-31)-amide

met h - (tetrahydro-pyran-2-yl net hanesul f onyl)
L- kﬁ(pl@lpﬂxgwﬁ%wl-gmclobutanecarboxyhc acid (4-tért-butyl-thiazol-2-yl)-amide

Tﬁ-'%ﬁeéﬁr %%tg/l %H{zé&'orﬁfygeimé hé/?- ﬁ(?%@@%oi sﬁf&ﬁgpg@gé&uﬂé met
W(4-Bert-Butlyl-Burizp]-2- 3{1)H29(4’-\g/111912Irlbhpyylamﬁianﬁukfbﬁyl)zi—l-madiyd)-lp&mi(mamide

STt Rty B2 bz b Forn ) Poeteperihesyrrme iy

]ﬁaﬁsyh&g@yl 2-nmet hyl - propi onani de 25
- Met hyl - 2- (t et rahydr o-f ur an- 2- Inethanesulfonl)

N-(5
N-ﬁ-{[@ﬂ Etﬁ’bl’?@i“ﬂ?l 3]@/ 3t wlgowhfnylﬁegﬁp@ﬁ Homyds2- methyl pro(plonamlde
R SR b BB ey Qqu%prenﬁglh%?ﬁ Hhigalials (5

-trifl onmet hyl - pyridin-2 pr opi onam d
22Meﬂly32£0prmartty1~s@1fqub - a‘n‘blor(bmethyl pyr1d1n 2- yl) propionamide

2- ﬁ/l%h)f ?Wna?phglafr% (#?}’1 2-(pr I?an%-r2 sfull S)Ir;rr%tpp midEr i din-2-yl)

Yor opiPeHam
2-Methyl-2-(propane-2-sulfonyl)-N-(4,5,6,7-tctrahydro-benzothiazol-2-yl)-propionamide

2-Methyl-N-(2-methyl-5-thiophen-2-yl-2H-pyrazol-3-yl)-2-(propane-2-sulfonyl)-
propionamide

N-Isoquinolin-3-yl-2-methyl-2-(propane-2-sulfonyl)-propionamide
N-Benzothiazol-2-yl-2-methyl-2-(propane-2-sulfonyl)-propionamide
N-(4-tert-Butyl-thiazol-2-yl)-2-methyl-2-(propane- 1-sulfonyl)-propionamide
2-Methyl-2-(propane-2-sulfonyl)-N-quinolin-3-yl-propionamide
N-(4-tert-Butyl-phenyl)-2-methyl-2-(propane-2-sulfonyl)-propionamide
2-Methyl-N-(4-phenyl-thiazol-2-yl)-2-(propane-2-sulfonyl)-propionamide
2-Methyl-N-(2-methyl-5-phenyl-2H-pyrazol-3-yl)-2-(propane-2-sulfonyl)-propionamide
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N-(5-tert-Butyl-isoxazol -3-yl)-2-(3,3-di net hyl -2-oxo0-b
ut ane-| -sul fonyl)-2-nmethyl - propi onam de -123 WO

wWQeD8NEIE45 PCT/ US2007/ 078341 5 PCT/US2007/078341

N-(5-tert-Butyl - 2-net hyl - 2H pyrazol - 3-yl ) - 2- et hyl - 2- (
(S)-5-o0xo0-pyrrolidin-2-

yl met hanesul f onyl ) - pr opi onam de
N-(5-tert-Butyl-2-nethyl-2H pyrazol - 3-yl)-2-net hyl - 2-(
(R) - 5-o0xo-pyrrolidin-2-

yl met hanesul f onyl ) - pr opi onami de

N-(5-tert But yl -i soxazol - 3-yl ) - 2- et hyl - 2- ( 3- net hyl - bu

t -

Iﬁ?—%}_ﬁ'{ g e\{}il})l fef n%frlﬁzoc{ll %23‘!]? g );rllegfl 2/01|2 (@r%ﬂasle % Sulf%lﬁlﬂ prﬁplf)namlde

mmBhtyblélﬁetﬁ@B-ﬂ mSlhb/f D—ll(lp’[bﬁ)anem Qﬂfoﬁyﬂla-l’}ﬁrcq;ﬁionamlde . |
h/f?g}yﬁ]%(pi?pgttﬁy il N N-(6- trlﬁluorometﬁylcpy(r)q yBepsr(l)Jplor?arr]r)l/lde

Nh4-RertBOy 1Bl 2Jy?)OZQ@y?éi’épel?tfa}i&lzs}ﬂfgnmMﬂhylzpl()ﬁfoﬁﬁrﬁid@' n-4

-yl met hanesul f onyl’) - pr opi onam de

2Cgyjehehessylfonst RaneByit X ¢hjritlpromethylt pyd(62 whiifrprionasmde

PAELSL R Gt S B PR BOAM A&kt 2 methyl-propiopamide

Mrgs-art- Bpty t-isdkaro B3yl )) 2- py aigirgprassudfeny1-2-methyl-propionamide

N LGIRI AEL CRLISH S S—

TN‘(A( &Tf—Bﬁttyi Eﬁlztz% -2 24)0E eyt Z*&Wa&l@i%rdp‘aﬁe 2-sulfonyl)-propionamide

yl)- tetrahydro-furan-
1‘31:1(ﬁﬁrhgﬁtgkﬂﬂm%lﬁwtlyla@l@wlbﬁamt@d -2-(2- methyl -propanc-2- sulfonyl)
Ezﬁﬁ -Butyl -i soxazol - 3-yl ) - 2- et hyl - 2- (4- net hyl -
tra ro-pyran-4-sul fonyl)- 20 propionan de
TQ—(DWI" Bhigp L amelsyii 2Ho pyrhzd2-3aE)-Pyphetiy{25(2-methyl-propane-2-sulfonyl)-
-trifluqronethyl-pyridin-2-yl)-propi onam de
1§9Q9%¥%§?opylnethanesulfonyl 2-methyl -N-(5-trifluorone

Z-N%khyﬂlyf(thd’ﬂhﬁ'p)‘&)ﬁan@-QQ;lalf@lﬁbﬂﬁNCt@ trlﬂuoromethyl pyridin-2-yl)-propionamide
cl obut yl met hanesul f onyl - 2- met hyl - N- (5-tri f.| uor onet

%Mq}gypr(&mpﬂzylmrgpaﬁg 8&“@% 516(4 -trifltoromethyl-pyridin-2-yl)-propionamide
1(1'&?4@% n;é@}&ﬁ b- aﬂrﬁ@tﬁ%@l’ﬂf&glf)'ﬂl (BEYGLPPR SR IR HangasHy1-

fony ropi onam d
mbmﬁmm@dt Butyl i soxazol - 3-yl)-2-cycl obut yl met hanesul f

s BrE LR PR IE S G2y pancrase i S-Sy - pr
DRgre-1- sulﬁ)hi&lf)miw ‘bertfelﬁ@jﬂhmafﬂldieyl) 2-methyl- proplonamlde

B | | hy| - 2-
%](Eilgﬁ{ﬁ%r guéfolé% Igiz{%)égbzu?yl 2- m%th)yl oH- pyEaz%)ll 3 yl) ZD %?Pgroploiamlde

j\k‘zﬂlﬂm{e‘b gfhfoﬁ%@ 'I‘Fltkﬁféytl-‘t)uﬂlhhl%%&l? %) Yldlethyl proplonamlde

r opane- 2-sul pr opi onam de

&(Mh?h@iztngpb%‘a@e?- Q:lrsmﬂnﬁdrﬂ}allf)m}hll) pebppeinglen- 3- yI -thia

A G A S U D LT

X-0b-té2t-Bhityt-pmaphydniiazde - yl) 3 methyl-2-(propane-2- sulfonyl) butyramlde

ig%\l/{%@eyi 515?9&@%% ‘gtﬁi"ﬁ@ (g tri u(};o%etﬁlgfl(gyr%y n- yll) proplonar;:u .2

N-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-2-cthanesulfonyl-2-methyl-propionamide
N-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-2-methanesulfonyl-2-methyl-propionamide
N-(4-tert-Butyl-thiazol-2-yl)-2-methanesulfonyl-2-methyl-propionamide
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2- Met hyl - 2- (propane- 2-sul fonyl ) - N-qui nol i n- 2-yl - propi o
nam de -124 WD 2008/ 039645 PCT/ US2007/ 078341 5

WQ@20080809pk5 2- ( pr opane-| - sul fonyl ) - N- qui nol i n- 3-RCHP8PT/078341

nam de N-(4-tert-Butyl-phenyl)-2-nethyl-2-(propane- |
-sul fonyl ) - propi onam de 2- Met hyl - 2- (propane- |

-sul fonyl)-N(4,5,6, 7-tetrahydro-benzot hi azol -2-yl) - pr
opi onam de 2- Met hyl - 2- ( propane- |

-sul fonyl ) - N-qui nol i n- 2-yl - propi onam de

N-[ 4- (4- Chl or o- phenyl ) - t hi azol - 2-yl ] - 2- et hyl - 2- (propa
ne-| -sul fonyl) - pr opi onam de 10

a—%%%lﬁ lt_P/P-L )%aEz)o S/§|2 -ime ?gg& nfh rr(%)zage 1: supfogyl)zprgglongmlde

ona

W §-Fert-Budyt- Bukazbkz-ymez higthyBPH DY Raiziflue @~ gthanedd fol hiypkop2eramide

ropan propi o e
(WWPWHS@@@L?WW eleth@ﬂffsaﬁﬁ% %zmwylzmpw%&w
N)ﬁ }ertZBut?p[sQQﬁBﬁS yh)-2- ﬁié{hgpm({e)rahﬁ@-?yﬁﬁﬁﬂﬂ'lgﬁthanesulfonyl)-
tert-Butyl-phenyl) propane- |
prsmplfl@ﬁgiqi) propi onam de 15

1) PabBrenane L AN il
propibfiammye ) - N- (4-tri fluoromet hyl -t hi azol - 2-yl) - propi ona

NSt B - 2o ) By 2 ey o 2 bt ony -
jebiioRuhic pr op! onam de
N- Benzot hi azol - % - 2- et hy (pr opane-

N« {ritroRyty) 2@%@ Ayraeol- 32511}\1@th1|1¥1§~ ((t?ifa@b@rﬁélyrqn -4-
y’r%]ﬁlgtlézgug%ﬁlfgny'ﬂ'ﬁrgplgﬁénfnldgor onet hyl - pyri di n-2-yl) - propi ona
NMeBryl-Br(totBuydrb-py sioxiayloletBngdu)foyl|-N-(etifamesuihl bpytidip-yl)-
rralidi. E 3-yl net hanesul fonyl ) -2- net hyl - propi onam de
DORBYNFE N- ( 5- met hyl - 4- phenyl - t hi azol - 2-yl ) - 2- (propane

2 Methyml(fe@ﬂawaro@tyﬁalmammﬁesulfonyl)-N-(6-triﬂuoromethyl-pyridin-z-yl)-
N- (.5- Et hyl - 4- phenyl - t hi azol - 2-yl') - 2- met hyl - 2- (pr opane-
NORONFHAS| ) - pr opi onani de

1‘3 g‘/?érhﬁ{ltp'[\b-(n%tm GQkarQﬁ/(ﬂ '3?15‘ 2 %yé/lb%engan@ﬁﬂfbﬂﬂnf melthyl propionamide

-sul fonyl) - propi onam d
Z\Eydo@mnohléﬁowl- meﬁWbNr(Zwtybt)lyES eyl PH2byfqrobparbeprbpiguamide

*E(%XQ@)M %R on}rfllainmﬁeﬁiy}] -(57 tﬁlﬂg%rgrnegl Pyrldzm r%éfl?'l Wop?namldg
ZDGQQOIBWW&HM’@MMM ﬂfeﬂ@'l Nn(&ln&lﬁaoromethyl thlazol 2- yl) proplonamlde
é enyl - F#/r azol - - 2- yl-2-(
I?B'I( %@uqyl ésm(qzalﬁ%yﬁ Qp}:n@&yb%-é ralydro- pyran 4 sulfonyl) proplonamlde
Th\l'(zﬁ :tgerﬁ-ﬁutgfl @h%t BXIII) pﬁQﬁlX/l )5 J[e%@l’fy‘%ﬁ@ &)yénléll-slu'lf%nﬁbfb\bhon%m(de

propane- yl ) - propi onam de

2-Methtyl+ Bt(te;aiahxdﬁ@myta)i ~“2suiienly-N-(- (rtfblpmtvyfdfrlmmeéﬁyI%pwmnamide
SV ARt BRORY SRR P mndeunrandy e
propibfidnuide onet hyl -t hi azol - 2-yl ) - propi onam de - 125
N-(5-tert-Butyl-4-methyl-thiazol-2-yl)-2-methyl-2-(tetrahy dro-pyran-4-sulfonyl)-
propionamide
N-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-2-methyl-2-(tetrahydro-pyran-4-sulfonyl)-

propionamide

-122-



10

15

20

25

30

WD 2008/ 039645 PCT/ US2007/078341 5
N- (4- Cycl opropyl -t hi azol -2-yl)-2-net hyl - 2-(tetrahydro-

W@008/039%45 | net hanesul fonyl ) - propi onam de N BePDUR1087Z078341

| - 2-yl -2-net hyl - 2- (t etrahydro- pyran-4-yl met hanesul f ony
| ) - propi onam de 2- Met hyl - N- (4- phenyl -t hi azo

| -2-yl)-2-(tetrahydro-pyran-4-yl met hanesul f onyl ) - pr opi
onam de N-(5-tert-Butyl-]

1, 3, 4]t hi adi azol - 2-yl ) - 2- et hyl - 2- (t et r ahydr o- pyr an- 4-
yl met hanesul fonyl )- 10 propi onam de

2- Met hyl - 2- (tet rahydro pyran-4-yl nmet hanesul fonyl ) -N- (4

RPN LA 0255 e PSRN o
%?}Kg?jﬁinﬁ&hﬁﬁﬂf@hflemyﬂe)hyDNQ@I-tﬁlﬁaﬂﬂodﬁthyl -pyridin-2- yl) propionamide
N-(>taBhy &P%F%}()ﬁ-)ne%/k - tetramyde-Supye atmathyneyefonyhe

p}%lgm@ 15 pr op| onani de N-Benzo
oxazol - i/_l - 2- net hyl - 2- ﬂt et rahydr o- p]yran 4-yl met hanesu

N otart-Butyf-gphasind b pyrazol-3-yl)-2-cyclobutyImethanesulfonyl-2-methyl-
I%ILXS I-N-(5 nmet hyl - 4- phenyl -t hi azol - 2-yl )-2-(tetrahy
yr an 4-yl met hanesul fonyl ) - propi onam de

WHE &rEBhtyfl 24nq31|15&+?.}‘1 pyrhzcdBeyl)-2-(ldxpn@3 metidnyll -2 ﬂ(eﬂezﬂ-lpﬁipj/cdlamide
IN?% %/fts bﬁé F—P(B- U fl(ﬂlrgzxarzesulgonyPEO G:Itlg)yrf%rrrcl)plonamlde
N (élraﬂ Butt- m&émy}h D3 ﬁ;txﬁidl@hmm@n@m@na&ra}w@tﬂmﬁzaul fon

yl')- propi onam de 2-Met hyl - N-(3-propyl -i soxazo
Yimgthgnosulferyieropiay#pide pyr an- 4 y| met hanesul f onyl ) - pr opi

I@-‘S? %rgﬁlr}gl\lil ()? z%? ?&@%g%dcg) Mgﬁgs?lfg%ﬁﬁzﬁeéhyﬁproplonamlde
N"(mhﬁmekwbﬁmyB Y- dbarrmahﬁord’b2 methyl propionamide

S LA b e R M

N-35-(ctt- Butl -8k 438 1-3 RN ORIy -3 9%8E8y dro-pyrafl2l ymethanesulfonyl)-
- 2- et hyl - 2- (t et rahydr o- pyr an- 4-

WPE\‘%‘@%%SUI fonyl ) - propi onani de 30
%V?ér!'ﬁh '}ﬁ&lﬁ}llfz@i ftazdi-3-y1)-2-(2.2-dimethyl; 1-sulfonyl)-2-methyl-
(L Fanyar o- por an: 24T et fameaay Tapi - o ol S ham <
prgl;sonamlde

]%ﬁ%\{? Ip ﬁ g?}éﬁ;e&ﬁbwl Xrggol-ggﬁllg%éﬁlél)éep%an% %o%ﬁa/lh ﬁlyrl) %%0%?onam1de
ﬁ(thBht‘yl\EqutlﬁgﬂlﬂHﬂpﬁazol 3-yl)-2-cyclohexylmethanesulfonyl-2-methyl-
-yl.-2-(tetrahydro-pyran-4-yl met hanesul f onyl ) - pr opi onam
Rregionaige \Wo 2008/ 039645 PCT/ US2007/ 078341

2-Methyl-2-(tetrahydro-furan-2-ylmethanesulfonyl)-N-(5-trifluoromethyl-pyridin-2-yl)-
propionamide
2-Methyl-2-(tetrahydro-pyran-2-ylmethanesulfonyl)-N-(5-trifluoromethyl-pyridin-2-yl)-
propionamide

2-(3,3-Dimethyl-2-oxo-butane- 1 -sulfonyl)-2-methyl-N-(5-trifluoromethyl-pyridin-2-y1)-
propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-(3,3-dimethyl-2-oxo0-butane-1-sulfonyl)-2-methyl-

propionamide
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5
2- Met hyl - 2- (t et rahydr o- pyran-4-yl met hanesul fonyl )-N- (3

WO 200803%¢F onet hyl - phenyl ) - propi onam de PCT/US2007/078341

N-(4-tert-Butyl-phenyl)-2-nethyl-2-(tetrahydro-pyran-4

-yl et hanesul f onyl') - pr opi onam de
2- Met hyl - N-qui nol i n-2-yl - 2- (tetrahydro- pyran-4-yl net ha
nesul f onyl ) - propi onanm de N
[ 4- (4-Chl or o- phenyl ) -t hi azol -2-yl ]
-2-nmet hyl - 2- (tetrahydr o- pyran-4-yl net hanesul fonyl)- 10
pr opi onam de
¥ (%"??r{‘ cﬁhﬂl %ﬁ‘gdr O:f(iwyalf% 551%1'1 g&%@@ﬂﬁ%%.{o%?é{ﬁ&iﬁ-% (4
}Zm%hﬁr;éh}f&hy(l)zprﬂﬁbh@thld5 phenyl 2H pyrazo

ro-p nesul f onyl

Iﬁf(%ﬁqrbf%gtpﬂ Eér?e&]%ﬁ%dpyrazg -3- ) 2- meﬂ?ﬁt n R)-5-0x0- pyrrol)ldln 2-

ﬁhlkﬁgl%gmrft&lyn)tbrépmha&d@et hyl - 2- (tetrahydro-pyran-4-yl me
t hanesul f onyl’) |o PI onam de N-(3-tert- ButY | soxazo
W& tert-Butyl-i 1soxazo )-2-methyl-2-(3- methyl butane-1-sulfonyl)-propionamide

NX%%eéélla{gtﬁé%Xﬁd%l%r1-(2‘He-})yr§£9[-‘§[ﬁ)-Exxﬁeﬁﬁylf‘z-éé'-r{{&m%‘?%‘é'-1f-8f%h§,1)-

Pefi8ndnadé¢ - But yl - i soxazol -5-yl)-2-net hyl -2-(tetrahydro-
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2-Methyl-2-(propane-2-sulfonyl)-N-(4-pyridin-2-yl-thiazol-2-yl)-propionamide
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N-(5-tert-Butyl-4-methyl-thiazol-2-yl)-2-methyl-2-(propane- 1 -sulfonyl)-propionamide
N-(2,4-Dimethyl-5-phenyl-2H-pyrazol-3-yl)-2-methyl-2-(propane-1-sulfonyl)-propionamide
N-[3-(2,2-Dimethyl-propyl)-isoxazol-5-yl]-2-methyl-2-(propane- 1 -sulfonyl)-propionamide
N-(3-tert-Butyl-phenyl)-2-methyl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-propionamide
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propionamide
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-126-



10

15

20

25

30

propi onam de 2-Cycl opent anesul fonyl - 2-nmet hyl - N- (5
-trifluoronethyl-pyridin-2-yl)-propi onam de

WOR{B8/03%#3 - But yl - i soxazol - 3-yl ) - 2- et hyl - 2- (t eRCHOFHOTOT8341

pyr an- 4-sul f onyl ) - propi onam de 15
N-(4-tert-Butyl-thiazol-2-yl)-2-nmethyl-2-(tetrahydro-p
yran-4-sul fonyl ) - propi onam de

2- Met hyl - 2- (t et rahydr o- pyran-4-sul fonyl )-N-(5
-trifluoronethyl-pyridin-2-yl)-propi onam de
N-(5-tert-Butyl-4-nethyl-thiazo

| -2-yl)-2-nmethyl -2- (tetrahydro pyran-4-sul fonyl) -

e e e e T S R

mﬁlmpmammaén de N- [4-(4-Chloro- phenyl) t hi azol - 2-yl ]

o op nt an sulf net hyl - pr opi
@%\ %bfé( ﬁét%‘tm “DY§ap-4- xlwfzﬂ%vléwémpplanamlde
va@’H NZMhaanz R QRN RIR- -4-ylmeth Ifonyl d
S e Bt v ?. sﬁ‘faza?i. STy ety S PR P o°

Tfhh‘i -¢hChloge- nh@rﬁaﬁb@mlf?oﬁM%metb}'lo%(t@thaéh’ﬂltﬂ)epﬂ@l 4-ylmethanesulfonyl)-

%?ﬂeﬁfldé But yl - 2- et hyl - 2H pyrazol 3-yl)-2-cycl obutyl
anesul fonyl - 2-met hyl - propi onanm de N-(5
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2-Methyl-N-(5-phenyl-4H-1,2 4-triazol-3-yl)-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-
propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-cyclopentanesulfonyl-2-methyl-propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-cyclohexylmethanesulfonyl-2-methyl-propionamide
2-(Butane-2-sulfonyl)-N-(3-tert-butyl-isoxazol-5-yl)-2-methyl-propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(tetrahydro-pyran-2-ylmethanesulfonyl)-
propionamide

N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(2-methyl-propane- 1 -sulfonyl)-propionamide
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N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(propane-1-sulfonyl)-propionamide
N-(4-tert-Butyl-thiazol-2-yl)-2-methyl-2-(propane- 1-sulfonyl)-propionamide
2-Cyclohexanesulfonyl-2-methyl-N-(5-trifluoromethyl-pyridin-2-yl)-propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-cyclopentanesulfonyl-2-methyl-propionamide
N-(4-tert-Butyl-thiazol-2-yl)-2-methyl-2-(2-methyl-propane-2-sulfonyl)-propionamide
N-(5-tert-Butyl-4-methyl-thiazol-2-yl)-2-methyl-2-(2-methyl-propane-2-sulfonyl)-
propionamide

2-(Butane-2-sulfonyl)-N-(5-tert-butyl-isoxazol-3-yl)-2-methyl-propionamide
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the tautonmers or the pharmaceutically acceptable salts
thereof. 30 10. A pharmaceutical conposition
conprising a therapeutically effective anobunt of a
compound according to claim1. -138 WD 2008/ 039645
PCT/ US2007/ 078341 5 11. A nethod of treating a CB2
receptor-nedi ated di sease or condition in an ani nal
subj ect conprising adm nistering to said ani nal

,ect, a.the i.cal l.y, ef fect.lye e of th
R L S N e VA e Ll
NCSartBogl-isox b BB 31)12L mettet-24(B-nsdthyd-pcdpane- 1 -sulfonyl)-propionamide

recept Qr - medi at isease or 10 condition is _ selecte
N-r(%-ﬁﬁri-ﬁ%wgfsewof—g—argr%meﬁﬂgl-gf(tegﬁhx%?-Pmﬁfﬂwthav%ﬁw -
#bslofimiast oi mune di sease. 13. The method according
to claim 1l wherein said CB2 receptor-nediated di sease
Nr(4-tasbRuliyi-thaarol-2-ypad-methy 52 itralfyssopetah dey las thenes Hgnytlb

' .Q wherein said CB2 receptor-nedi ated di sease or
]%%@éﬁ%%g% is a lung disease, a rheumatic di sease, an
M(f-oirButye 4-ahh Sled gkeiazd-2ryl §-2 tnhalbK - @étadhy did seas4 y Inamhancesul fonyl)-

aILe&g%a di sease, an allergic reaction, a vascul ar
HPRIEHIYIC 3 der mat ol ogi cal disease, a renal disease, a

heRalyil-o-(SRARS-pyAngashlctant @b AN-@LtE#as8methyl-pyridin-2-yl)-
neur odegenerati on eye di sease, 20 di seases of the ear
meyenaniae t hr oat, neurol ogi cal di sease bl ood di sease,

| ] 3 - nd L -propionami
Tﬁ-%ﬁ?gr%?utﬁngggizloﬂ§-grl1)?-glr%g§r?-_§ \gteﬁrﬁl%gﬁ]%gg\? ' sﬁlﬁ‘dﬁylg’p opio de

transplantations ers i sease
Ne¢4-ereBstyatheszob2-yl)shockyl-adetrehyiao-pyravidsadioayl)-paipmnamide

AR R R ST ¢ RGBS i omamice
N@ﬁ@&f-B@@l-ﬂlqméﬁ%ﬂdﬁQﬂﬂQ-il?girﬁdiﬁbﬂiﬁaetraﬂ%rﬁl@f@zﬁi-f-ﬁﬂﬁiﬁl)-

reperfusion injury, congestive heart failure,
nges el infarction, thermal 25 injury, multiple

Ig-i@@p-Ch@r&?ﬂer@ﬁgtﬁﬁgﬁr%ylig-cty(>l%gémanegﬁ%ngt-%\flitlcﬂl%l-propionamide

terocoliti s and syndrones ssocl ate
Yo Prtati- Bty issxazok 3y bphene thyl-2-(tetrally dgo-&men-@¢ymethanesulfonyl)-
ransfuaéon, sarcoidosis, gingivitis, and pyrexia.

t
prqpygilami

N-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-2-cyclobutylmethanesulfonyl-2-methyl-
propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-cyclohexanesulfonyl-2-methyl-propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-cyclohexylmethanesulfonyl-2-methyl-propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(tetrahydro-pyran-2-ylmethanesulfonyl)-
propionamide
N-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-2-cycloheptanesulfonyl-2-methyl-propionamide
N-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-2-cyclohexylmethanesulfonyl-2-methyl-

propionamide
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2-(3,3-Dimethyl-2-oxo-butane- 1 -sulfonyl)-2-methyl-N-(5-trifluoromethyl-pyridin-2-y1)-
propionamide

N-(5-tert-Butyl-isoxazol-3-yl)-2-(3,3-dimethyl-2-oxo-butane- 1-sulfonyl)-2-methyl-
propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-methyl-2-(3-methyl-butane-1-sulfonyl)-propionamide
N-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-2-methyl-2-(3-methyl-butane-1-sulfonyl)-
propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-cycloheptanesulfonyl-2-methyl-propionamide
2-Cyclohexylmethanesulfonyl-2-methyl-N-(5-trifluoromethyl-pyridin-2-yl)-propionamide
2-Methyl-2-(3-methyl-butane- 1 -sulfonyl)-N-(5-trifluoromethyl-pyridin-2-yl)-propionamide
2-Cycloheptanesulfonyl-2-methyl-N-(5-trifluoromethyl-pyridin-2-yl)-propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-cyclopropylmethanesulfonyl-2-methyl-propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-cyclobutylmethanesulfonyl-2-methyl-propionamide
N-[4-(4-Chloro-phenyl)-thiazol-2-yl]-2-methyl-2-(propane-2-sulfonyl)-propionamide
N-(4-tert-Butyl-phenyl)-2-methyl-2-(propane- 1 -sulfonyl)-propionamide
N-[4-(4-Chloro-phenyl)-thiazol-2-yl]-2-methyl-2-(propane-1-sulfonyl)-propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(propane-1-sulfonyl)-propionamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-(1-methanesul fonyl-pyrrolidin-3-ylmethanesulfonyl)-2-
methyl-propionamide
2-Methyl-N-(5-methyl-4-phenyl-thiazol-2-yl)-2-(propane-1-sulfonyl)-propionamide
N-(5-Ethyl-4-phenyl-thiazol-2-yl)-2-methyl-2-(propane-1-sulfonyl)-propionamide
N-(4-Cyclohexyl-thiazol-2-yl)-2-methyl-2-(propane-1-sulfonyl)-propionamide
N-(5-tert-Butyl-4-methyl-thiazol-2-yl)-2-methyl-2-(propane- 1 -sulfonyl)-propionamide
N-Benzothiazol-2-yl-2-methyl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-propionamide
2-Methyl-N-(5-phenyl-[1,2,4]thiadiazol-3-yl)-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-
propionamide
2-Methyl-N-(5-methyl-4-phenyl-thiazol-2-yl)-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-

propionamide
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N-(5-Ethyl-4-phenyl-thiazol-2-yl1)-2-methyl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-
propionamide

N-[3-(2,2-Dimethyl-propyl)-isoxazol-5-yl]-2-methyl-2-(tetrahydro-pyran-4-
ylmethanesulfonyl)-propionamide
2-Methyl-N-quinolin-3-yl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-propionamide
N-(4-tert-Butyl-phenyl)-2-methyl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-propionamide
2-Methyl-N-quinolin-2-yl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-propionamide
N-[4-(4-Chloro-phenyl)-thiazol-2-yl1]-2-methyl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-
propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-
propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(tetrahydro-pyran-4-sulfonyl)-propionamide
N-(5-tert-Butyl-1,3,4-thiadiazol-2-yl)-2-cyclopentanesulfonyl-2-methyl-propionamide
2-Cyclopentanesulfonyl-2-methyl-N-(5-phenyl-4H- 1,2 ,4-triazol-3-yl)-propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-cyclobutylmethanesulfonyl-2-methyl-propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-cyclopropylmethanesulfonyl-2-methyl-propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(3-methyl-butane-1-sulfonyl)-propionamide
2-Methyl-N-(5-phenyl-4H-1,2 4-triazol-3-yl)-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-
propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-cyclopentanesulfonyl-2-methyl-propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-cyclohexylmethanesulfonyl-2-methyl-propionamide
2-(Butane-2-sulfonyl)-N-(3-tert-butyl-isoxazol-5-yl)-2-methyl-propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(tetrahydro-pyran-2-ylmethanesulfonyl)-
propionamide

N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(2-methyl-propane- 1 -sulfonyl)-propionamide
1-(Tetrahydro-pyran-4-ylmethanesulfonyl)-cyclobutanecarboxylic acid (3-tert-butyl-isoxazol-
5-yl)-amide
N-(3-tert-Butyl-isoxazol-5-yl1)-2-(4-fluoro-phenylmethanesulfonyl)-2-methyl-propionamide
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N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(tetrahydro-furan-2-ylmethanesulfonyl)-
propionamide
N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(tetrahydro-furan-3-ylmethanesulfonyl)-
propionamide
N-(3-sec-Butyl-isoxazol-5-yl)-2-methyl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-
propionamide and
N-[4-(4-Fluoro-phenyl)-thiazol-2-yl]-2-methyl-2-(tetrahydro-pyran-4-ylmethanesulfonyl)-
propionamide

or the tautomers or the pharmaccutically acceptable salts thereof.

9. A compound chosen from

1-(Tetrahydro-pyran-4-sulfonyl)-cyclobutanecarboxylic acid (3-tert-butyl-isoxazol-5-yl)-
amide
N-(3-tert-Butyl-isoxazol-5-yl)-2-methyl-2-(tetrahydro-furan-3-sulfonyl)-propionamide
1-(Tetrahydro-pyran-4-ylmethanesulfonyl)-cyclobutanecarboxylic acid (5-phenyl-4H-1,2,4-
triazol-3-yl)-amide

2-Methyl-N-(5-phenyl-4H-1,2 4-triazol-3-yl)-2-(tetrahydro-pyran-4-sulfonyl)-propionamide

1-(Tetrahydro-pyran-4-sulfonyl)-cyclobutanecarboxylic acid (5-phenyl-4H-1,2 4-triazol-3-yl)-

amide

N-(3-tert-Butyl-isoxazol-5-yl)-2-(1-methanesul fonyl-pyrrolidin-3-ylmethanesulfonyl)-2-
methyl-propionamide and
2-(1-Methanesulfonyl-pyrrolidine-3-sulfonyl)-2-methyl-N-(5-phenyl-4H- 1,2 ,4-triazol-3-yl)-
propionamide

or the tautomers or the pharmaceutically acceptable salts thercof.

10. A pharmaccutical composition comprising a therapeutically effective amount of a

compound according to claim 1.
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11. A method of treating a CB2 receptor-mediated disease or condition in an
animal subject comprising administering to said animal subject a therapeutically effective dose

of the compound according to claim 1.

12. The method according to claim 11 wherein said CB2 receptor-mediated discase or
condition is selected from the group consisting of an inflammatory disease and an autoimmune

disease.

13. The method according to claim 11 wherein said CB2 receptor-mediated discase or

condition is pain.

14. The method according to claim 10 wherein said CB2 receptor-mediated discase or
condition is a lung discase, a rheumatic disease, an autoimmune discase, a musculoskeletal
discase, an allergic discase, an allergic reaction, a vascular disease, a dermatological disease, a
renal discase, a hepatic disease, a gastrointestinal disease, neurodegeneration eye disease,
discases of the car, nose, and throat, neurological disease blood discase, tumors, endocrine
discases, organ and tissue transplantations and graft-versus-host discases, severe states of
shock, acute pain, visceral pain, spasm of the gastrointestinal tract or uterus, colics,
neuropathic pain, inflammatory and nociceptive pain, cancer pain, headache, restenosis,
atherosclerosis, reperfusion injury, congestive heart failure, myocardial infarction, thermal
injury, multiple organ injury secondary to trauma, necrotizing enterocolitis and syndromes
associated with hemodialysis, leukopheresis, and granulocyte transfusion, sarcoidosis,

gingivitis, and pyrexia.
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