PYRAZOLE DERI VATI VES VWH CH MODULATE STEAROYL- COA DESATURASE The present
invention relates generally to the field of inhibitors of stearoyl-CoA
desat ur aswo 28uai3988 het erocyclic derivatives, and uses fPor/EPzel/ocmrpounds
in treating and/ or preventing various human di seases, including those
medi at ed by stearoyl - COA desaturase (SCD) enzynes, preferably SCD1,
especially diseases related to elevated lipid | evels, cardiovascul ar

di sease, di abetes, obesity, nmetabolic syndrome, dernatol ogical disorders
and the like. Acyl desaturase enzynes catal yze the formati on of a double
bond in fatty acids derived fromeither dietary sources or de novo

synt hesi s pyRAZO? El DERIVATIVESWHIBH MOBULATRSTEAROYE-CGA DESATURAGESat ur ases
exi sts, each with differing specificity: delta-9, delta-6, and delta-5,
whi ch introduce a double bond at the 9-10, 6-7, and 5-6 positions
respectively. Stearoyl-CoA desaturases (SCDs) act wth cofactors (other
agents) sadeh peaehﬂﬂ%ﬁtlon;daied]gmllbfﬁq theyiekial inbihitolsof stedroyt-@sk, Fe, and

o220 By MRS el 5 WL el 2 ©

preferred asdmspmaermgg aamtpdiummdﬁea&smr(cmemo)hmdn@m byystebmyl(Q@N 0), which

are convery i
respecti vefegéiur%ge %n?}’ %‘éaﬁsatufﬁﬂb&aﬁg?&agg%é&g@&?ﬂ strat es for
further n@pldtb@)@lSsmrdtyvaswlaydlaeas@a @B@?ﬁg%@égﬂt!rmﬁtﬁl@@rqﬁﬂé@ﬂ@n into

phosphol i [abgﬁ.ato,p)gbglc%gggérg% tha@fke chol esterol esters. A nunber of manmalian
SCD genes have béen cloned. For exanple, two genes have been identified in
humans (hSCD1 and hSCD5) and four SCD genes have been isol ated from nouse
(SCD1, SCD2, SCD3, and SCD4). While the basic biochem cal role of SCD has

been knOV\ﬂAci/Irde&é\thl‘asél&dzmésacaﬁélmﬂhé foematbaQs a(dbﬁBlfaCb@ﬁﬂ in fRkty &didsdierivedeur . J.
Bi ochem %979 de, Ant uen

R. | .,
i pi ds. (1985} o fetangsougss oF de e Siatiess ) eiiyerr aherigle; aideast ySheen
directly ifatiylaciibdesdturaseb exiats, edchanithaliffering spenifiity: dEh@Qt dﬂtakﬁ,madndél@% genes

have been pr Iggvg CT publ i shed
pat ent app ci'a tfoﬁcga%%@@%ggﬁgattn rsﬁah%éﬁ{ blr)%}vn |e pubI i shed
pat ent application, WO 02/26944. The present invention provides

het er ocyclic deri vati ves and pharmaceuti cal conpositions containing such

derivativege datr ra%suﬁ:&f L(Sébé}%%uﬂ{ éd?&ta%@aﬁayd emfsmsa@wm (SCD)

activity an re u atln ipid levels, especiall |asha |ipid levels, and

whi ch are CU'@E"I"’QI“elW ?Y\‘éc"[‘?r@%?ﬁ@ﬁ’ﬁc@ﬁe §GD3'F143’6P|8P@ET @i @éﬁé@é“’%ﬁéﬁu%{% di seases

(rjel at ed t%oﬁatﬁh% m%aw@:m ﬁfgﬂloﬂ'(ﬂélfa@bﬁséluralédﬁb@ éﬁﬁisahﬁéﬂln 86hju ftﬁﬁ@l ally
| Seases rel ate 0 _e| evat ed evel s car di ovascu
di abet es, GKBYMEA (GRPahRE PE %W&FBﬁ@teso%? RelPYdr 16, §ePOYand t he

like. AcC@on (1810y, whidh 8 eomefed to pélrhmoledweam(m1mmles§,woa (e®mpound of
Formila ( Irgs:peﬁlsvelys%hé l‘cgsulting mono-unsaturated fatty acids are substrates for further
metabolism by fatty acid elongases or incorporation into phospholipids, triglycerides, and
cholesterol esters. A number of mammalian SCD genes have been cloned. For example,
two genes have been identified in humans (hSCD1 and hSCD5) and four SCD genes
have been isolated from mouse (SCD1, SCD2, SCD3, and SCD4). While the basic
biochemical role of SCD has been known in rats and mice since the 1970s (Jeffcoat, R.
et al., Eur. J. Biochem. (1979), Vol. 101, No. 2, pp. 439-445; de Antueno, R. ef al., Lipids
(1993), Vol. 28, No. 4, pp. 285-290), it has only recently been directly implicated in
human disease processes.



wherein, Qis Wis -N(R8)C(0)-, -C(O0)N(R8)-, Ci-Co6alkyl ene,

C2- Coal keneyl ene, C2-C6al kynyl ene or a direct bond; Vis selected froma
Cl- Coal kywenei1/i393ss 1, 2, or 3; pis 0, 1, 2, 3, 4, 5 eCcTAEP2010064672RL is
hydrogen, an optionally substituted Cl-Cral kyl, C2-C6al kenyl, C2-C6al kynyl,
Cl- Cral koxy, hydroxyCl-Cd4alkyl, C1-Cr7al koxyCl-C4al kyl, an optionally
substituted C3- Crcycloal kyl, an optionally substituted

C3- Crcycl oal kyl C1- C4al kyl, an optionally substituted C6-ClOaryl,

hal oCl1- C4al kyl, an optionally substituted C6-ClOaryl Cl- C4al kyl, an

opt| onal | é substl tuted C2-Cloheterocyclyl, an optional léy substituted
- Ci Ohet h@MhW@lSC@wnkﬁ/haV%ﬁ%DMQV!SW&WId?S@l!i’EchSQHb Browoii®pletlor oar yl |

or an opt Imdwsh%u%}wnt y,s;méatfaia w@@h@igsaoafwﬁééombmnne pct R2is
C3- Cral kyI hal oCl Coal kenyl,  C2- Ceal kynyl, Ci-Cral koxy,

hydr oxy, ﬁ?!ﬁtﬁ@@éﬁpk‘iﬂ‘m" ("ﬂoc%’éae%‘kyCl C4al kyl, an optionally

substi t ut ed C3- Crcycl oal kyl, an optionally substl tuted C6-ClOaryl, an
optionally substituted C2- a ohet erocyclyl, or and optionally substituted
Cl- C10het er oar i ded 1 V- R2 i s not. quinol.i thyI when Rl is
o al Kyl The PresepReting fouiyah hetgrpryct Setav el AMAEaRRASANER K ol ey yl

C1- Ceal koxympbgmhnemﬁhﬁoiglepbh déivabioesl tkabayhsebdiad phulalcyy stFarpgiCrdl kyl |

R T

trifl uor omidhate usefylamthe tieptinent pf SCP-mediate] diseases suctREs diseAskS telatedto

LSS?E?S%G%%J%l%ﬂ"’egwﬁéaﬁﬁ“ﬁﬁ& RRERSiSTR SRR ciped o8 glovarea AT 020

C6- Cl0ar y|l|ggdayg sk gardiovascular disease, dlabetes obesity, metabollc syndrome
dermatoiogical disorders and the like.

Accordingly, in one aspect, the invention provides a compound of Formula (I):

R3
W, Q
R R2
N—=—
NH )
wherein,
Qis

5 R5a RT

(R )p , i—_N)\?I
% YOS

W is -N(R®)C(O)-, -C(O)N(R?)-, C,-Cgalkylene, C,-Csaikeneylene, C,-Csalkynylene or a
direct bond;
V is selected from a C-Cgalkylene;

nis 1,2, or3;

pis0,1,2, 3,4,5, 0r6;



or R5 and R58 are together to forman oxo (=0) group, or to forma C3-
Cr7cycl oal kyl ; R6, for each occurrence, is independently selected from
Cl- Coal kwo 2667/0388ar yl , C3- C7cycl oal kyl , Cl1- C ohet er oar YCI/EP2010/064672
C2- Cl0het erocycl yl, hydroxyCl- C4al kyl , hal oCl- C4al kyl, Cl-C6al koxy,
C3- Crcycl oal ky1Cl- C4al kyl, C6-ClOaryl C1- C4al kyl - N(R8) C(0) R12, -
C(O)N(R8) R12, -0C(0)N(R8)R12, -N(R8)C(0)OR12, -N(R8)C(0)N(R8)R12, -0R12,
-SR12, - N(R8)R12, -S(0)R12, -N(R8)S(0)2R12, -S(0)2N(R8)R12,
-0S(0)2N(R8) R12, -C(0)R12, - OC(0)R12, -N(R8)C(=N(R8a))N(R8)R12,
-N(R8) C(=S) N(R8) R12, - N(R8) (R%Real) N:gc_Rlz and - %_:N( R8a) ) N(R8) R12; or R5
and R8 on adj aRelfthydraesn s qntigealisHbstigted Crlarlys Cortoplkpid GeyPealivynihs -
G oaryl; ¢,-C,alkodg! hydboXyrloalRf, C (B afkéR}d Wt alkhe bR Gptidram) Kubstitufed-¢L oar yl ,
C3- C7cycl gél Kyl )@Cﬂ @] oh?t e%atr?%’, (gﬁ*%}o“hebe‘régitél F\’ P)ydr angC4al kyl,
G- Crcycl bankipaterl 20 aPligpeisubsiiuie G pEloalyiCtaainoth tRioBale, | s
icgdté gendfaambsl?m@:l e&c%dryf, mlemlhmaiilké%@m opfiﬁ:ewlg@Isg%étigtem@gcmm-%«éwwh : |

- Crcycl oa). , - Crcy. - CAa - rylk, - oheteroaryl,
O Caomer BPUEDIN SHBSFEC RAro il oR optoriaty SRR G o BRteiorGT | o
I ndepende@alityisan aptibeallyfsubstitltyd CoGahetefdbn /alakdptiorGly EitasfittiteabCky | |
C3-Crcycl gal kyl C1- I ., and cyano; R12, for each occurrence, is
[ ndepende%?‘lr@ésr%gﬁgﬁﬁw}om hydr ogen, C3-Cral kyl, C2-C6al kenyl,
C2- Cealkynyl , BFisGraCiatkyly halhGdCesiy], GrGialsemEIC alkio, Ci-Cralkoxy,

C - Ceal k - (7 - - - kyl ,

G- G oary | VRS MG Ciad EECRMINE cialFSRUBIATISstu e

C2- C10het &@isipelkyll en optinarlysubsiituted fat{stasyl oan gptionallycpubstituted Co-

G oheter O@E.;hbfércc?ﬁlgi, b¥and dptioRall RBbRREVE]-CahEMRR SRbAM Fthadb-R2 idiRi eof . 1N

anot her aspect, i nvention provides nethods of” treating an SCD-nedi at ed
di sease ofuPgkiyt¥ingthyl when Raisd alkvbr ef erably a human, wherein the net hods

conpri se admi nir{sHydrigeh OCLHORIR T Wsalkéhy €5EAIRFHyYE T-Glalkby, ApRbkycsal |y

effective AIRINE, Elad xRN Ok, dydRaligl €N St dRyR St aid ). 2POVe:
Coheterocyclyl, Ce-Cioaryl, Cs-CioarylC4-Caalkyl, C4-Cigheteroaryl, halo, haloC4-Cialkyl,
trifluoromethoxy, cyano, hydroxy, or -N(R®%),;

R® and R* are independently selected from hydrogen, C,-Csalky!, haloC;-Caalkyl,
hydroxy, hydroxyC,-C,alkyl, C;-Csalkoxy, Cs-C;cycloalkylC;-Cgalkyl and Cg-C;oarylCy-
C.alkyl;

or R® and R™ are together to form an oxo (=0) group, or to form a C.-
Ccycloalkyl;

R®, for each occurrence, is independently selected from C;-Cgalkyl, Cs-C1oaryl,
Ca-Creycloalkyl, C4-C,gheteroaryl, C,-C,gheterocyclyl, hydroxyC,-C,alkyl, haloC,-C.alkyl,
C;-Csalkoxy, Cs-CreycloalkylC,-C,alkyl, Cs-C1oarylC;-Caalkyl-N(R®C(O)R, -
C(ON(R¥R?, -OC(O)N(R)R'?, -N(R®)C(O)OR", -N(R*)C(O)N(R®)R"?, -OR", -SR*?, -
N(R})R', -S{O)R", -N(R}S(0);R", -S{0),N(R*R™, -OS(O);N(R®R", -C(O)R", -
OC(O)R™, -N{R®)C(=NR*)HN(R})R™, -N(R*)C(=S)N(R*)R™, -N(R*)((R**)N=)CR", and -
C(=ENR™)INRIR™,

or R® and R® on adjacent carbons together to form a C,-C;cycloalkyl or Ce-
Coaryl;

R’ is hydrogen, C:-Cralkyl, haloC;-C4alkyl, Cs-C1oaryl, C+-Crcycloalkyl, C4-
Cioheteroaryl, C,-Cqcheterocyclyl, hydroxyC,-C,alkyl, C;-C;cycloalkylC4-Caalkyl or
aralkyl;

R®, for each occurrence, is independently selected from hydrogen, C,-C;alkyl,



I n anot her aspect, the invention provides conpounds or pharnmaceuti cal
conpositions useful in treating, preventing and/or diagnosing a di sease or
condi t i onrwoebatdpgst o SCD bi ol ogi cal activity such as treTdiPs@856872
enconpassed by cardi ovascul ar di sorders and/or netabolic syndrone

(i ncluding dyslipidema, insulin resistance and obesity). In another
aspect, the invention provides conpounds or pharmaceutical conpositions
useful in treating, preventing and/ or diagnosing a disease or condition
relating to SCD bi ol ogi cal activity such as t he di seases enconpassed by
der mat ol ogi cal disorders includin I n_anot her aspect, the invention

provi des R¥rpeds-Getlkyr Gyeriysipgfkd ﬂt‘q;l%‘t'i’ﬂ'@"%'@laﬁ‘éhé;e -Cov@¥ldridi ti on rel at ed

to el evat @%hbﬂe?&a@yl@#@loﬁeter%uﬁyl afd Blafk§and i pi d | evel s, especially elevated
| evel s pat afflicted with such

triglyceride of,C t er ol
el evated | evel & @ﬁﬁét%qcﬂge%anﬁmdap@w%vwe%éHo'aMfgﬂ?n £rGrEkipeut i cal | y
or prophycathtyemblkyl, €f-CagitiodiRylgryalkyl, Qtfnd&y@rm,’rpound or conposition as

di scl osed herejp. . The present inveptio to. n npounds
navi g ther apel] 91 BB SeEaT 5o, BUTREe TRy SHesf tohToahoe Ut akdipect ai | y
tri gl ycer Cd€salkehyt; BaiCaslkeyIC1Gaalkbwy, hydnombydlery(}a@elkyl Ct-omuoay(anti on

provi des _Y f i nvention
as set f0rﬁhﬂﬁg{;‘gﬁﬁvé&&@@?%@%ygﬂ&ﬁéﬁfgﬁﬁ ﬂf? %ﬁ%@o earrélg’ﬁ and a
phar maceusiadeioxy, (ac(éﬂpﬂlabbwlyé@rcbbmrocmcwl(’arfétaﬂsvﬂbﬁdﬂmbﬁitemﬂﬂ.@qdr(’esent

i nventiongl r%@t&?yléocaangpar maceuti cal conposition conprising a conpound of

t he invention, ofr’ a pharraceutically acceptable salt thereof, in a

phar maceuu,g hdnhad& @R fgycgptgaérsh@{herégﬂerel n the conpound is present in an
anount effec ive to nodulate triglyceride |evel or to treat diseases
related to dyslipidem a and disorders of |ipid netabolismwhen adm ni stered
to an animal, preferably a manmal, nost preferably a human patient. In one
errboFIi rrentndara::memisﬁw,_,thelsmoénti@ﬁ paovtuemhtetrltdu@&;f aéatRJg@neB(mirﬂegmeﬂ_ disuaet sucp
as elevate ma tri erides, or coeter e administration o
251 0 conpBLreBRn I el CHHEBRNGE el SBeRI b R SaMPRA 1 act v to
reduce saidminigterohgltethel marhmakin oéékethessnpa therapeltcallp effedtive amputwaf des net hods
for treati ng a patient from devel oping, a

di sease or‘;&gg&dﬁtaotf%hﬁeqh%%n%q aé)é%%rﬂlibg&% | - CoA desaturase (SCD), which

met hods conprise admnistering to a pat| ent afflicted with such di sease or
condition, or at risk of devel opi ng such di sease or condition, a

t her apeut 'In?é’ﬂdt%r%&ﬁ&ﬁtthé/ﬁvéﬂmH Broviles RomBORRIIA phatnaeetmaardaﬁfp%y.t.bﬁsal ly

acceptable salt ther eof, that inhibits activity of pati ent when
admi ni st etegfukip &eating, P’PHG'H'HB?H@P' dagnasing aquwémndsﬁn }ﬁ?'ét!ﬂgd@§cr‘?et hods f or
treating &old@ﬂﬁﬁa&ibutﬂélﬁﬁ%% dnéﬁé@.hybﬁtﬁarﬂﬂaﬁéﬁ BYRIapdie s Sulkredistr@érs bihdibid

honeost asi s lizin ound dentifie t he net hods dlsclosed her ei n.
In accord °ﬁ qt%?fﬂ? VP’&’%@EI'B B“vaé‘t‘@'lcﬁ andoBesW)-of conpounds
havi ng sai d acti vi ty, based on a screening assay for |dent| fying, froma
library of test corrpounds a therapeutic agent which nodul at es t he

bi ol ogi cal f RHQ i I di sor der
or condltllrb%%&*e 3 eCQ %ﬁ\g%}tﬁﬁ%eve émﬁgtﬁ-tcﬂorgﬁ'a %%St‘CQ r| g %ﬁ des,
VLDL, HDL uséfoLin traatd'/gopretrmtag apt¥ot diagresing.a dlwse of congiion Gelatingi ta SEReni cal

groups na cﬁ‘!)b% qugdd | ting the

t ot al nunbrgg)(rpoo r%éettlp lﬁg{%%m:@?ﬁé&s@éﬁic % f ur?gﬂlgﬁbtg&gld' P%gt ed chem cal
group. Foincégingrcae. CrO 2al kyl describes an al kyl group, as defined bel ow,

having a total of 7 to 12 carbon atons; C4-Cl2cycl oal kyl describes a

cycl oal kyl group, as defined below, having a total of 4 to 12 carbon atons;

and a C6-ClCary1Cl- (34al1 escri b an aryl roup,. as defined bel ow,

Sher o1 1t RS Sgperadhn ueTon Hrotes s of PN G SRR Cr bons. |

t he short kanditidhorertddad edosed Npitl ldvemr| sui:a a@aidsmauptd‘latelmyp@t@u@ tlevited
substi t uent escrlbed in the

speci f i cattf E;ﬁlut Qe%g@ﬁfég% eYPIS; B2 paaﬁnt Ctg‘i)ﬂ@h ¥Li'°t5'c??‘?"8§etdﬂ%ve&sont rary, the

f ol | owi ng comprisindadneinistesingeessicpatient thatapeutically or prophylactically effective
amount of a compound or composition as disclosed herein. The present invention also



"Cyano" refers to the -CN radical; "Hydroxy" refers to the -OH radical;
"Nitro" refers to the -NO2 radical; "Am no" refers to the -N(R14)2 radical;
" Mer capt ovorefiansssso the - SR' radical; "Carboxy" referspto/nrb&orneoaH
radical; "Trifluoronmethyl” refers to the -CF3 radical; "Trifl uoronethoxy"
refers to the -0CF3 radical; "A kyl" refers to a straight or branched
hydr ocarbon chain radi cal consisting solely of carbon and hydrogen atons,
cont ai ning no unsaturation, having fromone to twelve carbon atons,
preferably one to eight carbon atons, one to seven carbon atons, one to sSiX
carbon atons or one to four carbon atons, and which is attached to the rest
of the nolrelalgs to nRyehcompoynds ‘Eﬁ)’l’i&.thﬁﬁa‘ﬁﬂc@?“'@‘ﬂoaﬂéﬁ? ligje drys's in AB PO et hy ! |
ethyl, n- pegatydily triglycBRd A dEdHa)Esterdl S&vefl OPY! ), n-butyl, n-pentyl, _
1, 1-dimethyl ethyl (t-butyl), and the Iike. An alkyl group may be optionally
substituted by one or nore of the follow ng groups: alkyl, alkenyl, halo,
hal oal kyl , cyano, aryl, cycloal kyl, heterocyclyl, heteroaryl, -OR', -0C(0)-
R143_N( R14n @nother)asfi¥dd)thd thventBn@réddebpharrindeuiaRichghsitiohl§ BimprE(rg) DR16,
-N(R14) X %ﬁ%gund of the invention as set forth above, or a pharmaceutically acceptable salt

thereof, and a pharmaceutically acceptable excipient. In one embodiment, the present

invention relates to a pharmaceutical composition comprising a compound of the

invention, or a pharmaceutically acceptabie salt thereof, in a pharmaceuticaily

acceptable carrier, wherein the compound is present in an amount effective to moduiate

triglyceride ievel or to treat diseases related to dyslipidemia and disorders of lipid

metabolism when administered to an animal, preferably a mammali, most preferably a

human patient. in one embodiment, an animai, such as a human, has an elevated lipid

level, such as elevated plasma trigiycerides or cholesterol, before administration of said

composition and said compound is present in an amount effective to reduce said lipid

level.

in another aspect, the invention provides methods for treating a patient for, or protecting
a patient from developing, a disease or condition mediated by stearoyl-CoA desaturase
(SCD), which methods comprise administering to a patient afflicted with such disease or
condition, or at risk of developing such disease or condition, a therapeutically effective
amount of a compound, or a pharmaceutically acceptabie salt thereof, that inhibits
activity of SCD in a patient when administered thereto.

in another aspect, the invention provides methods for treating a range of diseases
involving lipid metabolism and/or lipid homeostasis utilizing compounds identified by the
methods disclosed herein. In accordance therewith, there is disclosed herein a range of
compounds having said activity, based on a screening assay for identifying, from a
library of test compounds, a therapeutic agent which modulates the biological activity of
said SCD and is useful in treating a human disorder or condition relating to serum levels
of lipids, such as triglycerides, VLDL, HDL, LDL, and/or total cholesterol.



N(R14) (S(0)tR16), -SR16, -S(0)R 6, and -S(0)1N(R14)2, where each R14 is

i ndependent |y hydrogen, al kyl, hal oal kyl, cycl oal kyl, cycl oal kyl al kyl,
aryl, ar avbybivdetser ocycl yl, heterocyclyl al kyl, het er oarglr/BPR010/064672

het eroaryl al kyl ; and each R16 is al kyl, cycloal kyl, cycloal kyl al kyl, aryl,
aral kyl (e.g. tolyl), heterocyclyl, heterocyclylalkyl, heteroaryl or
heteroarylal kyl; and each t is 1 to 2. "Alkenyl" refers to a straight or
branched hydrocarbon chain radical group consisting solely of carbon and
hydr ogen at ons, containing at | east one double bond, having fromtwo to
twel ve carbon atons, preferably two to eight carbon atons or two to six
carbon at &efnieNs whi ch is attached to the rest of the nolecule by a single

bond. Exanpl es of al ken oups i ncl ude et nyI op- 1-en but 1 enyl ,
pent - 1- enﬁéﬂaﬁéh'ﬁ@wfrarothsg%w dp “?F?eprPF?Q@ SQPE I“%’#'BEH‘
optional | yhéwmammbérwcmomaten@rthmreetoﬁe fbht&i tﬁtutd intifcated gRemips gr@.Jd<y|

Pt or ooy oF g St Syl destybe iy ginefi = fined bael Evipia Vet
) agi( Rgzl) g(l RI;M%G) ?tonﬁ( 0)-CLéycloalkyDJe3brikes a@@:[ﬂ)}aﬂd{ﬂ@‘[d&);}? as déﬁrﬁﬂ@)l\elﬁgﬂRiL)C)ZRleer .
cach Rua. Teindauiaeiatl | oRbh el o % 0o RafIC] Pyn@l descied B0

cycl oal kylapfldtkml groaipyas, deanm ke;lbw, whetrein @W@grouﬂiasabtayoﬂ §/lcalThe Itqtal
het I
cgcle{)g?rkyl arﬁér c?%%ﬂfoﬁ@fryth@#ﬁéﬂhanﬁﬂ?lgﬁ%ﬁ{%el@r\@t fnﬁlu E%r%?/%ﬁct}ﬁ%t] rﬁ%{/‘%& het er oar yl

or heteroéﬂ?ﬂﬂweklsslﬁ)fﬂwrmovm@&@"b%bh t is1to2 "Akynyl" refers to a
strai ght or branched hydrocarbon chain radi cal group consisting solely of
carbon and hydrogen atons, containing at |east one triple bond, having from
two to twel ve carbon ato referably two to, eight carbon atons or two to
si x car boRcsraRelY aatusRAiin thejspe ’E‘iaHE'Pté%d grpended ¢lai B’F'eﬁsl‘ﬁi’eﬁ‘ﬁ‘f"g@dh% by a

si ngl e borwrgntraiy tﬁéfb%Whgt]é’rmﬁlhat?@IUﬁebﬁiaa(h%hméﬁtéd! substituted by one or nore
of the follow ng groups: alkyl, alkenyl, halo, haloalkyl, aryl, aralkyl,
cycl oal kyl, cytCymbkefeas tothe —Onitradicalycl yl , heterocycl yl al kyl, heteroaryl,
heteroaryl al kyl, -OR 4, -0C(0)-R14N(R14)2, -C(0)R14, - C(0)OR14,
-C(0)N(R") 2, - NiWIrgxg! eferRicGthe HRBdiIca 0) R16, -N(R') (S(0)t R18), -SR16, -
S(0) 1R16, and -S(QLN R14) 2, where each R' is independently hydrogen, alkyl,
hal oal kyl , cycﬂﬁup TSEVb¢oﬁDk¥NEBkyI aryl, aral kyl, heterocyclyl,
heterocyclylalk , heteroaryl or heteroarylalky and each R16 is al kyl,
cycl oal kyl, cy 'B@Pk&ﬁfeﬁ tothe MR, radical kyl . het er ocycl yl

heterocyclylalk heteroaryl or_heter arylalkyl; and where each t is 1 to
2. "Alkyl ene" P’ét"‘%mt'@feés?th%trﬁﬁ r@,thagr anched di val ent saturated

hydr ocar bon ch n.copnsistin [ carbon and hydrogen at ons, having
fromone to tvve ko ’f?af%%rﬁt%ﬁ‘&ﬁgoe@%@c;é?agbl y from1l to 6 carbon atoms, nore
pref erabl e fronq. I|nk| ng the rest of the nol ecule to

nd
a radical group. rjﬂlg%?ﬁ'}ﬁ"}é’grr%tg Ek"ilelnls%'_a raq"é?.lps i ncl ude net hyl ene, ethyl ene,
propyl ene, n- bu-[rr 61 tﬂﬂ? rre Jotﬁg_%(‘lg r(?za{cglyl ene is attached to the rest

of the nol ecul e roug a S|ng 0'the radical group through a
singl e bond. The points of attachnment of the al keylene to the rest of the
nol ecul e and to the radical group can be through one carbon or any two

car bons W“Aﬁlylnréfé}@ t&é‘@#éi?ht%? b%‘nléh(éd%}@rc%%ﬁ cﬂﬁM r&ﬁca@@éds@'ﬂﬁ% kddelﬁ gpstituted

by one or nore of | oW ng groups: al oal kyl ,
aryl, ar aloRfpon 369&‘VQ’J’SQW"O'“EWH‘W"P@/W‘%F’P&?F”"atf?@t @VHWFFI'@/P"‘? to twelve
het er ocy clcgtbahlaydms, pRiféra m;bué to élgﬁt%éﬁb@hhlcﬁhhé(bhe to- SeRRart carb & atins Rark to

t

-N(R14) 2, - N OR1
N ) & S R 5 3 ik o M SRS SRR 2. o o
each R14 Irﬁoledwﬂﬂ&dﬂﬁﬁgblbysndnyﬂianm of alkyldrougtcihcladdaybthyic steilpalpkophi, 1-

et or oar yiret/eta Tt orgh 2t 8 i, Ry e BRGNSl ke

cycl oal kylakytgrolupelak e aptignally surbslitutesirtyldoglor moed efrthe follbyihg groups alkyl

het erocycl Kk ryl 14e islto
20 "L ke oo TRERRYE Bloko, i, ARIGEHOE nieRiclly pAball SOR “RCIG) P,

r adi cal asR@eN@R 4. |-G(QE, rH@)ABGVE(OMB ¥, YR PAUQOBT®, tHB W IBRY, + adi cal
may be optionally substituted as defined above for an al kyl radical.

"Al koxyal kyl " refers to a radical of the formula -Rb-O R, where R is an

al kyl radical as defined above and Rb s an al kyl ene radi cal as defined
above. The oxygen atom may be bonded to any carbon in the al kyl and

al kyl ene radi cal. The al kyl and al kyl ene part of the al koxyal kyl radi cal
may be optionally substituted as defined above for an alkyl and an

al kyl ene, respectl veI y. Ar yI ref ers to ar OITB.tI c rmnocycl | c or rrul ticyclic

o o, o o o, B Y



"Aryloxy" refers to a radical of the formula -ORc where Rc is an aryl group
as defined above. The aryl part of the aryloxy radical nmay be optionally
substi t utwo 2asi/@defssned above for an aryl group. "Aryl al legr@ryiionefeers to a
radi cal of the fornula -ORd where Rd is an aryl al kyl group as defined
above. The arylal kyl part of the arylal kyl oxy radi cal nmay be optionally
substituted as defined above for an arylal kyl. "Cycloal kyl" refers to a
stabl e non-aromati c nonocyclic or bicyclic hydrocarbon radical consisting
sol ely of carbon and hydrogen atonms, having fromthree to fifteen carbon

at ons, preferabl n from hree to t e carbon ons or fromthree to
seven gt bﬁﬁ'ﬁr)(ﬁﬁd‘/} R/\?gdv I@ﬁgel 53(9&Bura"ﬂcb§(@}:NaAﬁﬁJ§;Hﬁ'P%ﬁ%h R%%J'E‘ indgpendesitat i c, and

is attach@gyrbger, Byl ﬁaaa:ram @aeamplﬁmbmyahm 12argl, BEANG, ReRfbey&anl es of

cycloalkyls i nclude ¢ u Y opentyl cyclohexyl

docal | ny| PEREIMaRYIREteoRy SgPaaNCaIar  bB AR FeA subet i f ut ed
by one or¢ mmsram Uralky (é?“@lﬁjl) afktdrosydnyt, ReteicpelpalkgnsetsioaRporof al kyl ,

al kenyl , 4 hal o, haL oa}I , cyano, nitro, aryl, aralkyl, cycl oal kyI ,
cycl oal ky gtpﬁ%#/yl '%taé‘ld R et erocycl yl al kyl , heteroaryl,

het eroaryl al kyl, -R16- 0R14 - R16-0C(0)-R14, -1V-N(R14)2, -R16-C(0)R14,
-R16- C(0) OR14, -R16-C(0)N(R14)2, N(R14)C(0)0R16, -R16-N(R14)C(0)R16,

cach Ria | ARrE el o FaRRCE BanchE RyctbCht b onaliare ounf thpbi®) = her @
cycl oal kykselelyypf caraoryand Mgewatorh%tcentammlgﬂeasmeedwblpchwﬂ iakipg from
het eroarykyo ff Qﬁé% {El Kilefer@Sf H\[ﬁ&%ﬁh?cérﬂ&?%ﬁﬁ%?ma’to% Lggnt bond or

a straight or ranc ed a [ ene or kenyl ene chain; and each R16 is al kyl,
hal oal kyI atoacangavhigh is atiwe@éﬂ 1berestiefithe raglequie by 2 siRgle boRdt Exannjes gf| |

het er ocychike Ibﬁﬂupshﬁk@é%ﬂfeﬁ% Brbpheér@r Qatvbﬁshkpént-@ﬂﬁ WEHRE-G 486ty t s 1 to
2. Cycloalk | kyl" refers radi cal fornmula - RoORd where Rb is
an al kyl efgd '*&d\keafma&eaﬂﬁr%dn%vdzﬁ/@"aﬂﬂ'mebﬂgutad By en&,2N ’R?fleqfﬁ'l?l cal as

defi nedI ?Wﬁgg%pﬂ/ﬂk@@ll@ﬁ?l ﬁagthagﬂamyhfarwmmldymbiakwydycroaﬁylﬁlaw rTrﬁy be
optiona ubstituted as defined above for ycLaa r a e

al kyl ene éﬁ ocyeivl; heterogyy y&%lf%he ORIV, 'P%ﬁr oanyja my‘sée’“ (bérﬁgﬂ(é g’ubstl t ut ed
as defi ned:(G)deeC(Q)DFéﬁ -GChM(RENe -N@F)C@)OR‘H@\N(R”)C@)R'S N(@‘b(ﬁp@mw)chl oro,

fluor or i 0al ky R o _an alk above
that i s subtei PR B SRR uhate BT R nf b8y rPregEh. G0
Exanpl es dlélohlayloaicloplkylgcmqaﬂ(ylaﬂwl aye aralky, lheteraoyelyt) héterogydlylalioyl omet hyI ,

trichloro 1§ t hy

3- br ono2- fr&F{SgarQ&Br% h%f%gl‘;%ﬂ‘ ‘%ﬁnf Is%'kghnet‘%r@ AydodlaiP e " Kyl
part of tﬁeelkvélmmrwclylr b@tB@&vclmlw d}ﬁermll qryneweoafﬂalkﬁeands\ﬂwm pachttédl as
defi ned alqggg for an alkyl group. "Heterocyclyl” refers to a stable 3- to
18- nmenber e non-aromati c ring radi cal which consists of carbon atonms and
fromone to five heteroatons selected fromthe group consisting of

ni trogen, oxygen and sulfur, preferably having fromtw to ten carbon

atoms. TheAlghgt Rersloydlstraaght 6abraf@edMgd@camBBO elyih raicabyreds torsisiig tricyclic

I T N N T G

aromati c. twoto tiveive parbpo aenso preferalsly tvm/terdgm)narban aormg o yed temummcm ni ng

het er oat o I S_consi.der b eLeraoc f th 0| nt, of, attachnent to
anot her n%?o&syar} v%ﬂ" |§aﬁgﬁ1e§#o %&tmg{ &ﬁﬁ ?\ﬁ%{"tle eﬁ'"gl u?fA allgr SIm; in the
het er ocyclgyduprreali lnmtbptunagllytsebsipjted)habrhq/omordloithé folioinggroupsgelkylat om may be

ncl ude,  BUENHY e EloB i . syeGbh ShoChighibl AFERGER ol i ¢
i m dazol i teterodyetylatcylohéterioagyl, hetmﬁalbﬂoﬂﬁil nYE( O)r%obl(ﬁ"i)i r@GQ)Bf
mor phol i Ny "4abg@frﬂh“)jo|N(h14)(§(|©§@ﬁ3”drh‘?h3ﬂi(0ﬂ@1byN (R g(ggﬁ?egﬁm nyl, 2-

oxoplperldln 16 rrplldlny zol i di nyl peri era2|nyl
4- pi por | ASHONR® - SO, whesReh R inipriepardpatyRtaoRg) 2. beloalkyir of ur y1
trithi any|cyclB§IWI &byldauwkﬂrw,, artamwom&rabmw Meroéﬁnyﬁr@r RERldahy lor

1- oxo-t hi gior .1 peridi nyl
nomop] per PEIGAN Rk A GBHLET Py YRR, BRIy AR RBEREDR: | onal |y
substi t ut fl?ﬂtdﬁbty@l@l@lkglr héteioarys oltserbaigRlkgl; 8@l Wedre@ath DiBMitee. group consisting
of al kyl, al kenyl al o, hal oal kyl, cyano, oxo, thioxo, aryl, aralkyl,
cycloalkyl cycl oal kyl al kyl , heterocyclyl, het er ocycl yl al kyl , heteroaryl,
heteroaryl al kyl , - R15-0Rl4, -R15-0C(0)3Rl4, - R15- N(R14)2, - RL5-C(0)RLl4,
-R15- C(0) OR14, -R15-C(0)N(R14)2, -R15-N(R14)C(0)0OR16, -R15- N(R14)C(0)R16,
-R15 N(R14)(s(o)te), R15-se, -R15..s(0)tR16, and -R15-S(0)N(R14) 2,



where each R14 is independently hydrogen, alkyl, haloal kyl, cycl oal kyl,
cycl oal kyl al kyl , aryl, aral kyl, heterocyclyl, heterocyclylal kyl,

het er oar yWo 2011/d3e3s8r oar yl al kyl ; each R15 is independent lpgTa&pdimwmeeic7bond or
a straight or branched al kyl ene or al kenyl ene chain; and each R16 is al kyl,
hal oal kyl, cycl oal kyl, cycl oal kyl al kyl, aryl, orally!, heterocyclyl,

het erocycl yl al kyl, heteroaryl or heteroaryl al kyl; and where each t is 1 to
2; and where each of the above substituents is unsubstituted.
"Heterocyclylal kyl"™ refers to a radical of the fornmula -RoRf where Rb is an
al kyl ene radi cal as defined above and Rf is a heterocyclyl radical as

defi ned above, and if the heterocyclyl i's a nitrogen-contai ni ng
heterocyclyl, the heterocycl may be attached to the al kyl ene radical at
the nitr ogé'ﬁyi%ﬂeoﬁ?f%?‘ tap 533‘85‘?/%(9‘?"&!‘6 vgigRt %F%?‘Paﬁédrﬁ%ﬁfm ¢haimhe

]bet er Ocyflcm:ms?éthg lsole Bt eaborﬁranfotl hﬁir@ganlzmaé Ih‘ﬁ:mg?&ﬁn drielte tvedsie @h@ﬁdme?kalbove
or an a ene r e oC ar 0 e ocC a
" adi oal m?i)/" Ry o R B TN KGR S P A

group. "lad &mkmgtyib rest ef e sndlezule tba rhmcél@fdupmamdleabbmlerce gromgp 1 adi cal

whi ch b £ d f t | ect ed
from the. JIoBITE RmaFie; BiyBhe RoBkns.h SURRYE i 8, M AIBIERe 261y havi ng
from one tatiathed te thelrest ofithensoleguldthtraigh arsirigle batidcad torthe rbdical gncmwocycl ic,

bi i vl ) daed
DUCYCIL bt £45 Bphs Ve Rty B EUAE ol o [ doed i g
parti al | y nydeaulecanddo e radioateroup. carde thrieugtponeyeasben @ffanmv@carhmmwn aring
syst em t hige il WA GfolRRE GFRRRITFLd épt.anarﬁltsﬁsawtw bf bnd nét@ioRine0t at tachment

t o anot her nDeIt 1S an romati'c rin trogen or sulfur atons in the
het er oar yIfOIIOHmQCQé¢UH$a§‘kﬂea|'€ﬁ5‘VE bealal ha}oaﬂsw @ @da'kx' Hyclaplkyl oyeloativiatiimay be

ggte i ?Ral | eftkdoybipt ﬁ&él%ﬁ?}hz\flélkﬂtrfégeroﬁlaﬁﬁb%erI udla“ eyt C@JR@“ DIQ{R‘*)L nited to,
T Gy EAOIEE I RRSe, KBTS St oD NS SfonRs

genzodlhom SR1S, b@@m‘éwaagb),fq(pé ZW%&&ER"‘,IS hag,z@fdgmwmgbﬁmlz@li ur anonyl
enzot hi e enz i.0 enzot.riazo

benzo[ 4. e]h%’*lﬁ»ﬁ&azatc @Qfﬁf%%l I rroaty bREouebr.

benzo[ c] | he%rdﬁﬂrﬁlmratétaimylykyi axarém:hm‘?is,anqi, halohlkyiyttyplodikhleq&lﬁamwalkyl

furanyl, f n [ t nolinyl,. isothi | m I

i ndazol yl ,a%'ga&%%'oqeﬁr,ggyl%mi@F{eﬁw,clylﬁg(g'i ﬁ%%‘?’?’ﬁ@f"] helt rg%.ﬁ@ﬁ( | é*d w!"és]'g%a%{ol yl,
napht hyri disnyto,2. oxadi azol yl , 2-oxoazepi nyl, oxazolyl, phenazinyl,
phenot hi azi nyl , phenoxazi nyl, phthal azinyl, pteridinyl, purinyl, pyrrolyl,
pyrazol yl, pyridinyl, pyrazinyl, pyrimdinyl, pyridazinyl, quinazolinyl,
qU|noxaI|nX U|noI|nyI |squ|noI|n)c/)!:q,E| thlazolyl thladlazolyl
triazolyl "Akexyf aezfgwoar@d«faéei the formaglatORa whekedRejs an Alkvidadicd asgenerally be

opti onal | )deﬁhlébsétiowt‘ﬁfé émm Wof@ﬁe BR6E rﬁ&bﬁﬁﬁéy%fﬁp‘ﬁo%}@%ﬁﬂjtédﬁn the group
consi sting, of aIk Kk al kynyl', hal o, hal oal ky cyano, oxo, thioxo,
nitro, 3?'"%9%9 0’38?@V%§wﬁ cycloalkylalkyl het er ocycl yl ,
heterocyclylalkyl heteroaryl heteroarylalkyl, -R15-0R14, - R15-0C(0) - R14,
_R15- N(R14) 2, -R15-C(0)RL4, -R15-C(0)O0Rl4, - R15-C(0)N(RL4)?2,

_Ris- 5 0) PAKSORRT o Rt WIS i e PRS2 31 Bl Rg
hydr ogen, dafuhgd abohalandiRk'Wan afigrEneaddigdl as defirledaibkye. Thi pkygearajdm may deky| |

heter OCVC' ﬁ‘t%ta‘?& gS%SJm %’A l@ b(g(bpan'a%ﬁ@ enéh Xt#ﬁal th%ﬁkﬁ aﬁ@gmgg{}&ﬁa oeach Ris

is |ndepe I'rec ranc ene or

al kenyl enéhe;almxyalkwlrtadleaimaymg@phgnadlv Isybshtut@d aspdiafiped aw§|f@aau@kvi and an
cycloalkygm iral kyl, heterocyclyl, heterocyclylalkyl, heteroaryl
or heteroaryF%F %ﬁ%ﬁahere t islto 2 "Fbteroarylalkyl" refers to a
radi cal of the fornula -RbRf where Rb is an al kyl ene as defined above and
Rg is a heteroaryi radical as defined above. The heteroaryl part of the

het er oar yl“Afykybferss\dlaeahati&auoriaeyduebt mnmbﬁcyc ﬁyd@&arﬁdntrﬁ@ s@ﬁteﬁ'ﬁfohﬁiemwgabove for

a heteroar ro The, al kyl ene rt of th heteroar aIk radlcal may be
oot | onal | iy bVerBaeL e Gy i Pinnstrort £ s st TR TS

" Hydr oxyalpksferablyahetotert carbon atbiy | whisteltheaingagstdefis aechati g g-dupa,hi ch one or
nore (preferably one, two or three) hydrogen atons have been replaced with
a hydroxy group. The hydroxy group rmay be attached to the al kyl radical on
any carbon within the al kyl radical. Aghydroxyal kyl group may be optionally
further substituted as defined above for an alkyl group. "A multi-ring
structure"” refers to a nulticyclic ring systemconprised of two to four
rings wherein the rings are independently selected fromcycl oal kyl, aryl,
heterocyclyl or het er oaryl as deflned above. Each cycl oal kyl may be

" M 1 o I r



The term "prodrug” is also neant to include any coval ently bonded carriers
whi ch rel ease the active conpound of the invention in vivo when such
prodrug iwoadnimpssered to a mamual i an subj ect. ProdrugecefEraoioongesorind of
the invention may be prepared by nodifying functional groups present in the
conpound of the invention in such a way that the nodifications are cleaved,
either in routine manipulation or in vivo, to the parent conpound of the

i nvention. Prodrugs include conpounds of the invention wherein a hydroxy,
am no or mercapto or acid group is bonded to any group that, when the
prodrug of the conmpound of the invention is admnistered to a mammal i an

subj ect, #ckidgut pre Ao Himited orgsunsy PR flugreryd Phan gndparhtive AReBhpt o or

acid grouizhayrbe%eﬁsﬁdnyeubartu@ﬁmre%r@r‘ior@é@if&.ﬂﬂﬁtslseebiéd%nhué gidup not |imted
to, acetate, fornpte and benzoate derngaéwves of .al co of am ne

funct | onaPoRSI0S 8 A Akervlo ARG delooh o 116 SR T FHRERT X ap) &
conmpound” cydishlkyrllgh hetesdoitigit heterocwipam;earreterb@ryn, heteatyialky, CRITORIAD that is

2t caot i oft SPRRAHE BN R B RS BR T BB RE Kot ¢ gent
Qi st o buteni kb e
Ci rcum;taﬁc‘g 1@@’5&%%@{&%@@Erqgia{‘r‘i‘%p%ﬁ’%ﬁp‘fw@e%ci{'i‘ ‘tqisagdr?ll ﬁcl udes

i nst ances cydiealkyl, :cafulolallerlaikw auyl aralkylLimateraoyoly| detarocychilatkyl, heterpactiori n which it
does not t the aryl
radi cal rrEiE/@cFﬁ Wfﬁ&?ne(;%ich ?élé%{\ Qﬁirdélﬂhr%jor‘aiéta gg@fﬁ?‘i’%ﬂ i ncl udes
both subs elkylgeear %ike;nylenaah@al andzaagh &'Yis alkuldhaleglisy!. rpavlpai@rlrrzycl@a!ss!alkrlut i on.

" Phar maceyhy Gadiky, r@f&@@t@bhaer‘&téryrakyr RHterdSAT oﬂieteﬁé&blﬁkﬂ”énd WL edas
without Iim tatr on any "adjuvant,; carrier, excipient, glidant, sweetening
agent, di t§en® 2. preservative, dye/ col orant flavor enhancer surfactant,
wetting agent, dispersing agent, suspending agent, stabilizer, i sotonic
agent, solvent, or enul sifi er which has been approved by the United States

o O ug TR Pkl e RV A HRE 5f ¥ T Al
phar mac e udefiredd apoee ampRaib lan aactraﬂr&ad& defiped abdves Exachplek af anglatiyl groapd v

arcr ror DeUEB B che Byt <MD P HM ARy TREGEFbALANET 0 20! L

properti esntdiky rediclal may baeleimnawﬁubhtltdted raetdeﬂaibed abeiedor arbarg thm dbecal
activity g Hggﬁa i i norganic
aci ds such apﬁéhgtﬁ no gH'?nQJt'edﬂ%& b\é d?%écﬁggld%c&%ciﬂ&r g%rg&g/re \gbnf{n acid,

sul furic a&WbQTOImtrr c acid, phosphorr c acid and the like, and organic aci ds

such as, but not limted to, acetic acid, 2,2-dichloroacetic acid, adipic
acid,_alginic acid, ascorbic acid, aspartic aci d, benzenesulfonic aci d,

benzoic acgid, 4-acetamnm dobenzoic acrd ¢ acid, hor. 10 sul f oni ¢
aci d, capr"%“'cybélﬁira erglos @ 'Ea'a&;&f'@ forayia v “ﬁ)ﬁcw ('J-g o %2} %’rﬂ’e” n% ‘ge fingd nnani ¢

aci d, cit rab6veaCTHé ar@ypattafihe angoxy, radiesl enayl beudptionallg salsstitlted as defined

et hane- 1, 2: d|s | foni ¢ acid, ethanesul fonic acid, 2-hydroxyethanesul fonic
acid, for PRv&] iﬂ?aWEWEV?c acid, galactaric acid, gentisic acid,
glucoheptonrc acid, gluconic acrd gl ucuronic acrd glutam c acrd, glutaric
acid, 2- oxo-glutaric acid, glycerophosphorirc acid glycolic acid,

hippuric syl o 3 Afith of IRTbiniaCh ewhaetwrg anbaRGl dloud g ¢ aci d,

mal ei ¢ aci Ic a nic acid,
muci ¢ aci dieflmﬁ&tﬂhohal Threarylatkylcrast of therangalisylipxy, faﬁ@ﬂh’ﬂmwﬂ%”mul fonic acid,
1- hydr m 2-NaaiEPLE d&nbd abSNeF8i aagiaikgl d. ol eic acid, arctic acid, oxalic
acid, palmtic acid, panoic acid, propionic acid, pyroglutanlc aC|d
pyruvic acid, salicylic acid, 4-amnosalicylic acrd sebaci c aci d, stearic
acid, succi ni ¢ acid, tartaric acid, thiocyanic acid, p-toluenesulfonic
acid, tri f"byt%éil@q!'&éieﬁs toQi gtablélneteavhRabE moacdyduc eribytiivenydids@rbon radical

Pharnaceutic C add|t|o fers 0 thqgse salts
aht o ot PR ng SR8 S e Saf Redriaiene heko oeieE S BB oe. aci ds,
whi ch do ratdmd)preferabig @avingvore tlimeetmtg.remlcaamhratomg/ordronomwrmrtomam| rabl e
activity. These salts are prepared fromaddition of an inorganic base or an
organi c base to the free acid. Salts derived frominorgani c bases incl ude,
but are not limted to, the sodium potassium |lithium amonium calcium
magnesi um iron, zinc, copper, nanganegse, alumnumsalts and the I|ike.
Preferred inorganic salts are the ammoni um sodium potassium calcium and
magnesium salts. Salts derived from organi c bases include, but are not
limted to, salts of primary, secondary, and tertiary am nes, substituted
am nes | ncI udr ng nat ur aI I y occurrr ng substr tut ed am nes, cycI ic am nes and



"Therapeutically effective amount” refers to that anount of a conpound of
the i nvention which, when adm nistered to a mammal, preferably a human, is
suf fi ci enwotoniaf3pmet treat ment, as defined bel ow, of anp&CERrowdiosicer

di sease or condition in the mammal, preferably a human. The anount of a
compound of the invention which constitutes a "therapeutically effective
anmount” will vary depending on the conpound, the condition and its
severity, and the age and body wei ght of the mammal to be treated, but can
be determ ned routinely by one of ordinary skill in the art having regard
to his own knomﬂedge and to this disclosure. "Treating" or "treatnment" as

used her ePiPMSooRd Whichis serusaiedenunsaturated. byt setatemalic, o giattaghedde thent erest i n
a mamal , rgut 6f thé adlecurk dyld@ngle Band. NEkabhipResif SRAGHkyd in€lidedey@Rprapll, | Nt er est

and includes: (i reventing the disease qr condition fromoccurring in a
1 s cuPapent OB SRl e e oA B dl Ui on but
has not yeptidhailysubsitgedtydnadr v sudstituents selpcted romitheé 9iGup Bengiktingate or

condi tion ) reesting it evel opmept;_ (iii) .reljeying the disease or
condi t i on?'kg'.' %k?nyﬁgﬂgpﬁgl‘qu%d}aﬁggyloﬁyagg, T'ﬁ% iﬁ"sﬂﬁ'@' Wfloétgﬁldi tion; or (iv)
reduci ng tyaoalkyiatkyt hetbenogtipiphetgrocyadylalkyd dwseroanyl, betechiatyiakyl, -RE-QR¥d her ei n,
t he ternsgidi 4 RBQNaL {51 DR\ HEBN 1 & it geabliy or may be
di fferent %ﬂbéﬁgﬁt'ﬁgﬁﬁﬂsﬁﬁ%aﬁ@ﬁddﬂé Sgt‘re'(dggﬁdi’ﬁdﬁ'i@amgﬂngt' ave a known

causat i ve NERHOIRR"t-RALNER'NEIQR’, HAENR)GE)RIBR ' WORKeR BEIO)RIRd it is
th f tp1 i 1] j rabl
o1 e AR SOURSIAEEA a6l (koo DL <) o

condition or erein a nore o i c Set of 'Synptons have

been i dentydieateyl isyclealkyialieyl.and. argkyd, helensexnhlihetsroqyrlylaliyly beterasnyl. Br t heir

phar maceuhbeadanalRf alh R i§ ikRbbdeBlY a GPEH BbRY SMEstRlighTBF SraRchedMet i C
centers and may thus give rise to enantioners, diastereoners, and ot
st er eoi softsYieee piRlkgNvieRg chaigiandeeagb R e alkyl Ralpalkyiecyelpalky seyciatkylalkyl,
stereoch_earyas,tawkyl,aﬁte(r&yclyphe@%cyclﬁélkyi@ﬁeté&ryl &'helsrdarylbRyl; 470 WRerdehéls. The
present invention is nmeant to include all such posm%l e isoners, as well as
their racélfi'ct®dnd optically pure forms. Optically active (+) and (-), (R)-
and (S)-, or (D)- and (L)- isonmers may be prepared using chiral synthons or
chiral reagents, or resolved using conventional techniques, such as HPLC
using a chkr ] gescl.k i i n, ol efinic
doubl e bo%gﬁég#l&%ﬁﬁﬁ?efg%ﬂﬁgrréﬂgql %fg)@g?f% r ?acqg’éﬁi’/%@%ﬁgéﬁamﬂ%ﬁg%@%beci fied
ot her wi se as defires abnvecantbR. is laatyclodlsyl caniga as defined @bade The cyclalkyhparfofgeonet ri ¢

i somers. ki ' | o i E&g%i ; : ' Lngl uded. A
"stereoi S(lgﬁrféé%worégwglrﬂg r?olaée{ C rrpoo(tﬂjﬁcf"y %%&ﬁ&t%%égnégwgtf%%%yﬁﬁgd by the
same bondsadieal Thaalkyleneirprt of bacyelealedalig | Banbe sptanally substitulgdiash are not
i nt er changefiddgabold\dr BR 8fk§Bhe tlik@Nt | on contenpl ates various stereoi soners
and m xtures thereof and includes "enantiomers", which refers to two
st ereoi sonmers whose nol ecul es are nonsuperi nposeable mrror imges of one
anot her. The present invention includes all pharnmaceutically acceptable
i sot opi cal'Hyle! eheed Rbro@ooIslFludio drii@iol nventi on wherei n one or nore atons
are replaced by atons having the sanme atom c¢c nunber, but an atom c nass or
mass nunber different fromthe atom c mass or mass nunber usually found in
nat ure. Exanples of isotopes suitable for inclusion in the conpounds of the
i nvent i on "Idaingkylsrefers wanogliys raslicah pd defyed, absve; thad s Rubstituled Brione ar more, such
as "C, 13 ; : ' S ri : , 1 odine,
e 50 PR v SR G nalindl e filom I,

such as 1 nitrogen, oxygen, Ssu as 150,

170 and 1&dlucismetyh didhipronseibyl, 22, 23nfuoseathyvs Afluomyaetlyh2fugroethyl; Storemgo3s5s

Subst i t ut igGihokdptdbyl) 8 BYSrREMEMAL RS MoBhGIN aRPthafkd ST e dlkyl bal of %F‘haﬁﬁl\(ylaf ford
certain therapeutic advantages resulting fromgreater netabolic stability,

.ap , g .
for exanplrddical @y optienglly pe fuirther substituterd @8 definedabgyetor 8o akYorPWRyui r enent s,
and hence may be preferred in sone circunstances. |sotopically-Iabeled
conpounds of the invention can generally be prepared by conventi onal

t echni queg_ known .to those skill.ed jn the art or b rocesse nal ogous to
Lhose descHPBEMSH eled® Bca s iy for i esha Pl bR eder A S P&Bc: ons
usi ng an appsisipof cdrison atahs pnd frbinyonk abflecbtereatgms selecteg framaehefroupe

non-| abel ed reagent previously enpl oyed.

her
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The chem cal nam ng protocol and structure diagrans used herein enploy and
rely on the chem cal nam ng features as utilized by Chendraw versions 10.0
or 11.0 (wovanlakbmsfrom Canbri dgesoft Corp., Canbridge, piiiyEPRs10l08I6B2 dr aw
version 2.5 (available from MDL i nformation systens). Enbodi nents of the

| nventi on Throughout this specification and in the clains that follow,

unl ess the context requires otherw se, the word "conprise", or variations
such as "conprises", "conprised of', "conprising" or "conprising of', wll
be understood to inply the inclusion of a stated integer or step or group

of integers or steps but not the exclusion of any other integer or step or
group of CARSR|ER &f Bitrogene pXyaen @nd BrifuEs EIP@’QWV&QYMQJ@"!&W tocaERMed in t hat

adfll ti onalat@hﬁmr&terb@,ﬂyma.cemﬁ@,dbérﬁmo?.o@jcné lb&yw&\wmcyén& rm@%ygieﬁlcr I bed
embod men RN GBI ROV TERS i PYeigsen TP EHn PR eas o8 idgsIPER de
further erni’myd:ieramrsted Ptz rOnstiturated, 6farbhatid. IRee thel paipdses af thigrimentich, of
Formul & ( Bring 3558 Uontlning neer BRGS0 aekddfo bE UM S o e e & ComPoUnd
attachment to another moiety is on a non-aromatic ring. Nitrogen or suifur atoms in the
heterocyclyl radical may be optionally oxidized; the nitrogen atom may be optionally
alkylated/substituted. Examples of such heterocyclyl radicals include, but are not limited
to, dioxolanyl, decahydroisoquinolyl, imidazolinyl, imidazolidinyl, isothiazolidinyl,
isoxazolidinyl, morpholinyl, octahydroindolyl, octahydroisoindolyl, 2-oxopiperazinyl, 2-
oxopiperidinyl, 2-oxopyrrolidinyl, oxazolidinyl, piperidinyl, piperazinyl, 4-piperidonyl,
pyrrolidinyl, pyrazolidinyl, thiazolidinyl, tetrahydrofuryl, trithianyl, tetrahydropyranyl,
thiomorpholinyl, thiamorpholinyl, 1-oxo-thiomorpholinyl, and 1,1-dioxo-thiomorpholinyl,
homopiperidinyl, homopiperazinyl, and quinuclidinyl. Heterocyclyl radicals may be
optionally substituted by one or more substituents selected from the group consisting of
alkyl, alkenyl, halo, haloalkyl, cyano, oxo, thioxo, aryl, aralkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, -R'>-OR", -R"*-OC(0)-R™, -
R™-N(R'),, -R"™-C(O)R", -R'>-C(O)OR"™, -R"*-C(O)N(R")., -R"™-N(R"YC(O)OR'®, -R™-
N(R™C(O)R'™, -R*-N(R"}(S(O)R"), R">-SR", -R">-S(O){R"®, and -R">-S(O)N(R"),,
where each R is independently hydrogen, alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl,
aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, or heteroarylalkyl; each R* is
independently a direct bond or a straight or branched alkylene or alkenylene chain; and
each R is alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl or heteroarylalkyl; and where each tis 1 to 2; and where
each of the above substituents is unsubstituted.

"Heterocyclylalkyl" refers to a radical of the formula —R,R; where R, is an alkylene radical
as defined above and R; is a heterocyclyl radical as defined above, and if the
heterocyclyl is a nitrogen-containing heterocyclyl, the heterocyclyl may be attached to
the alkylene radical at the nitrogen atom or at a carbon atom. The alkylene part of the
heterocyclylalkyl radical may be optionally substituted as defined above for an alkylene
group. The heterocyclyl part of the heterocyclylalkyl radical may be optionally substituted
as defined above for a heterocyclyl group.
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R7 Wis -N(R8)C(0)-, -C(0)N(R8)-, Cil-Colkyl ene, C2-Cb6al keneyl ene,

C2- Coal kynyl ene or a direct bond; Vis selected froma Cl-C6al kylene; nis
1, 2, orw®op/a3sss®, 1, 2, 3, 4, 5, or 6; Rl i s hydrapeno/osds72
optionally substituted Cl-Cral kyl, C2-Cb6al kenyl, C2-C6al kynyl, Cregal koxy,
hydr oxyd - C4al kyl , Cl1-Cral koxyCl- C4alkyl, an optionally substituted C3-
Cr7cycl oal kyl, an optionally substituted C3-Crcycl oal kyl Cl1-a4al kyl, an
optionally substituted C6-ClOaryl, hal oCl-C4alkyl, an optionally
substituted C6-ClOarylCl- C4al kyl, an optionally substituted

C2- Cl0Oheterocyclyl, an optionally substituted C2-ClOheterocyclyi ClC4al kyl,
an optionally substituted Cl-ClOhet eroaryl or an optionally substituted
C1Cl10het eroaryl Cl- CAal kyl ; i s C3-Cral kyI hal oC1- C4al kyl ,

C2- Chal kerlygteroaytasiersiaya - *‘l:la'@Pqu?Wm'ﬁ?*éﬁWa 'ﬁﬁlmﬂé&ﬁ kyl,

Cl; Ceal lklozgarsa% Qttfbaitsl@%ﬁd Jroanoﬁgolmeabtlewmglédtsmbn@rg gfatfp’fdrgi%lcl;‘z@’éf, an
optiona substitute a n.optional su itute -

& ohet or obYBHTT. oxiienzng Syt By BERTard Paci e BFTReR B8R 91 pr ovi ded

t hat V- R2 heteroani ratﬂmanﬂiay beé—rwmychy:.l bisyetdiorRicyiclic By sfstey, which may R3is

Cl- Coal kyl Ky kQXx. drox kyl, Ci1-
Canl Koxy CIielfRiESR of Bides s e s Wherejn t05 Rt o ftioed g i s Be

C2- Cl10het eatuca]ed phrttakl%satt@ﬂt&&lroyhcon%c CGthy p@posebadf ity gnvétinoﬁ‘,la)hm eroaryl,
hal o, haI I 2;

R5 and R5a are 1 &‘ugﬁ%lé%t%}ogw etc?[}' %@f?ar@{ﬁﬁga?'gy%n%%in%tq %ﬁ@r

hal 0C1- C4Aadeify is amwuatgc rlrtgydmmgmor@mﬁmn@tpms mne:aetew@m radical may be

C3- Creycl gptidhatf-dxidis; e nifdlidnGorrHi% b¥ btonali akiidted/substituted. Examples

include, but are not limited to, azepinyl, acridinyl, benzimidazolyl, benzthiazoly!,
benzindolyl, benzothiadiazolyl, benzonaphthofuranyl, benzoxazolyl, benzodioxolyl,
benzodioxinyl, benzopyranyl, benzopyranonyl, benzofuranyl, benzofuranonyl,
benzothienyl, benzo[blthiophenyl, benzothiophenyl, benzotriazolyl,
benzo[4,6]imidazo[1,2-a]pyridinyl, benzo[c][1,2,5]oxadiazolyl, benzo[c][1,2,5]thiadiazolyl,
carbazolyl, cinnolinyl, dibenzofuranyl, furanyl, furanonyl, isoquinolinyl, isothiazolyl,
imidazolyl, indolyl, indazolyl, isoindolyl, indolinyl, iscindolinyl, indolizinyl, isoxazolyl,
naphthyridinyl, oxadiazolyl, 2-oxoazepinyl, oxazolyl, phenazinyl, phenothiazinyl,
phenoxazinyl, phthalazinyl, pteridinyl, purinyl, pyrrolyl, pyrazoly!, pyridinyl, pyrazinyl,
pyrimidinyl, pyridazinyl, quinazolinyl, quinoxalinyl, quinolinyl, isoquinolinyl, thiazolyl,
thiadiazolyl, triazolyl, tetrazolyl, triazinyl, and thiophenyl. A heteroaryl may be optionally
substituted by one or more substituents selected from the group consisting of alkyl,
alkenyl, alkynyl, halo, haloalkyl, cyano, oxo, thioxo, nitro, aryl, aralkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, hetercaryl, heteroarylalkyl, -R'>-OR", -
R"-0C(0)-R", -R"™-N(R"),, -R"-C(O)R", -R"*-C(O)OR", -R"-C(O)N(R™),, -R"-
NR')C(O)OR™, -R™*-N(R™C(O)R™, -R"™-N(R")(S(O)R"®), R®-SR®, -R"-S(0)R®, and
-R"™-S(OXN(R™)., where each R is independently hydrogen, alkyl, haloalkyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, hetercaryl, or heteroarylalkyl;
each R" is independently a direct bond or a straight or branched alkylene or alkenylene
chain; and each R'® is alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heterocyclyl, heterocyclylalkyl, heteroaryl or heteroarylalkyl and where tis 1 to 2.

"Heteroarylalkyl" refers to a radical of the formula —RyR; where R, is an alkylene as
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or R5 and R5a are together to forman oxo (=0) group, or to forma C3-

Cr7cycl oal kyl ; R6, for each occurrence, is independently selected

from Cl- G§al2kyl039536- ClO0aryl, C3-Crcycl oal kyl, Cl-ClOhet ecwaryd10/064672

C2- Cl0het erocycl yl, hydroxyCl- C4al kyl , hal oCl- C4al kyl, Cl-C6al koxy,

C3- Crcycl oal kyl C1- C4al kyl , C6-ClOarylCl- C4alkyl - N(R8) C(0) R12, -

C(O)N(R8) R12, -0C(0O)N(R8)R12, -N(R8)C(0)0OR12, -N(R6)C(0)N(R8)R12, -OR12, -

N(R8) R12, -S(0)R12, -N(R8)S(0)2R12, -S(0)2N(R8)R12, -0S(0)2N(R8)R12,
-C(0)R12, - OC(0)R12, -N(R8)C(=N(R8a))N(R8)R12, -N(R8)C(=S)NR8)R12,

-N(R8)((R8a N=) CR12, and - =N(R8) ) N(R8) R12; or R5 and R6 on ad] acent

carbons t# @boyeandRyis 2 heteresnyatlis]ja fefingd abgve. dihedietgroaryl part OfFQ‘P i s

hydr ogen, h@%r g& k'adlc’%ihﬁﬂae Gﬂﬁ’dﬁéw sub@ﬁtuféﬁ%rdéhnecf&ocz GorE Haderkary, O

Cwhet er oar 10het er oc

C3- Crcycl 6 “Ry heralenanart ‘8 '%/eé?’@&'a'ky 'ca'l%ay tr%?pt'@a@w sybilvtedABe, is
independeuéﬁnédsgbbe@foednEn(gahagﬂmpgen Cl- Cr7al kyl , hydroxyCil- C4al kyl ,

C3- Crcycl oal kyl , C3-Crcycl oal kyl C1- C4al kyl , C6- ClOaryI , Ci ClOhet eroaryl ,
C2- Cl0heterocyclyl and aral kyl; and R8a, for each occurrence, is

I ndependent |y sel ected from hydrogen, Cl-Cral kyl, C3-Crcycl oal kyl,

C3- Crcycl blavd(q:tyélkylohiér’syd an alky ragical @s defined aboriip whichy orearimasecur r ence, i s

gdggggge Fﬁér%ﬁ) %%a rtﬂﬁht%ﬁ?%ﬁ%ﬁ n?h @f%ﬁ%ﬁ ek%fl WiR'2K58¥xy group.
C1- Coal ko e:miramsrpw m@y @@y@mﬂmme allaBra@pegm anyl qa;boewmzmm;alkyl
C6- CL0ar y kygiag! @J&@Qkiﬂxqmp%%hmpuoﬁéw fﬁﬁfﬂé?%bfbstlﬁgeﬁso&@fn@& Q6 1

C2- ClOhet erocyc Cl0het eroaryl,
phar maceu@n @4¥l g0 cept abl e sal t thereof.

"A muiti-ring structure" refers to a multicyclic ring system comprised of two to four rings
wherein the rings are independently selected from cycloalkyl, aryl, heterocyclyl or
heteroaryl as defined above. Each cycloalkyl may be optionally substituted as defined
above for a cycloalkyl group. Each aryl may be optionally substituted as defined above
for an aryl group. Each heterocyclyl may be optionally substituted as defined above for a
heterocyclyl group. Each heteroaryl may be opticnally substituted as defined above for a
heteroaryl group. The rings may be attached to each other through direct bonds or some
or all of the rings may be fused to each other.

"Prodrugs" is meant to indicate a compound that may be converted under physiological
conditions or by solvolysis to a biologically active compound of the invention. Thus, the
term "prodrug” refers to a metabolic precursor of a compound of the invention that is
pharmaceutically acceptable. A prodrug may be inactive when administered to a subject
in need thereof, but is converted in vivo to an active compound of the invention.
Prodrugs are typically rapidly transformed in vivo to yield the parent compound of the
invention, for example, by hydrolysis in biood or conversion in the gut or liver. The
prodrug compound often offers advantages of solubility, tissue compatibility or delayed
release in a mammalian organism (see, Bundgard, H., Design of Prodrugs (1985), pp. 7-
9, 21-24 (Elsevier, Amsterdam)).
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I n anot her enbodi nent, the invention provides conpounds of formula (1),
wherein Qis rNv I n anot her enbodi nent, the invention provides
conpoundswofofwmmsa (1), wherein Qis R7 1- N /N csr OpCmEepabhess72

enbodi ment, the invention provides conpounds of formula (1), wherein Qis
I n anot her enbodi nent, the invention provides conpounds of formula (1),
wherein Wis - N(R8)C(0)-, and Rl is hydrogen, Cl-Cralkyl, an optionally
substituted C6-ClOaryl, an optionally substituted C8-ClOaryl Cl-a4dal kyl or
an optionally substituted C C eheteroaryl Cratal kyl . In one aspect of this
enbodi nent, the aryl or heteroaryl ou of C6-ClOary

C6- C10ar YAGlisauagipk i prO@mgﬁsm@draglga Toef@fokPéMﬂmrqsmgvat%lww are

Systems,"” A.C.S. Symposium Series, Vol. 14, and in Bioreversible Carriers in Drug
Design, ed. Edward B. Roche, Anglican Pharmaceutical Association arid Pergamon
Press, 1987.

The term "prodrug” is also meant to include any covalently bonded carriers which
release the active compound of the invention in vivo when such prodrug is administered
to a mammalian subject. Prodrugs of a compound of the invention may be prepared by
modifying functional groups present in the compound of the invention in such a way that
the modifications are cleaved, either in routine manipulation or in vivo, to the parent
compound of the invention. Prodrugs include compounds of the invention wherein a
hydroxy, amino or mercapto or acid group is bonded to any group that, when the prodrug
of the compound of the invention is administered to a mammalian subject, cleaves to
form a free hydroxy, free amino or free mercapto or acid group, respectively. Examples
of prodrugs include, but are not limited to, acetate, formate and benzoate derivatives of
alcohol or amides of amine functional groups in the compounds of the invention and the
like.

"Stable compound" and "stable structure” are meant to indicate a compound that is
sufficiently robust to survive isolation to a useful degree of purity from a reaction mixture,
and formulation into an efficacious therapeutic agent. A skilled artisan will recognize
unstable combinations of substituents.

"Optional" or "optionally” means that the subsequently described event of circumstances
may or may not occur, and that the description includes instances where said event or
circumstance occurs and instances in which it does not. For example, "optionally
substituted aryl" means that the aryl radical may or may not be substituted and that the
description includes both substituted aryl radicals and ary! radicals having no
substitution.
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optionally substituted with one or nore substituents independently sel ected
fromthe group consisting of Cl-C6al kyl, C2-C6al kenyl, C2-C6al kynyl, hal o,
Cl- Cohal ombkyi1/03e3sano, nitro, C6-ClOaryl, C6-ClOaryl CracalBryé10/064672
C3- Crcycl oal kyl , C3-Crcycl oal kyl C1- C4al kyl , C2- C6heterocyclyl,
C2- Co6het er ocycl yl C1- C4al kyl , Ci1- G oheteroaryl, Cl-ClOheteroaryl Cl- C6al kyl,
-R15-0R14, -R15-0C(0)-R14, -R15-N(R14)2, -R15-C(0)R14, -R15-C(0)0OR14, -R15-
C(O0)N(R14) 2, -R15-N(R14) C(0)0OR15, -R15-N(R14)C(0)R16,
- R15- N( R14) ( S(0) 1R15), -R15-S(0)R, and - R15-S(0)tN(R14) 2, where each Rl4 is
i ndependent | y hydr ogI Cl- Co6al kyl, C1-C6hal oal k¥ C3- Crcycl oal kyl ,
C3- C7eycl oRhaEPRgaUlkically aceertaliaegrier, é@eeﬁ@raﬁxyvena yelps withoutdimylatonrasyy cl yi |
C2- CGhete"aQ;QVthchﬁieraé@i igh@m@w&%ﬁﬁg%éﬁﬂ d:ldéht Breservative,

n

ClOhet ero | k each R ependent direct bond or a
St o ant B ERTarat Bevoket b ast. S AT WBTSAT . BIpEiSiE 2GRS PRI G R15
is Cl- %abbﬁtgstﬁﬁhzeﬂﬁéwdr@@bgéni soﬁgntc&cem‘dlﬂﬂérkmilch Ha3-eén ypproadddyl tha - Cdal kyl ,

C6- ClOary YI Cl- roc cl

G- Cohet LVBUSEPFHEF o i it AdasfRianiay PIEbIe f9r S LMI 8 kyl : and
wher e eackomesti ahirhals.2. | n anot her enbodl rrent, the invention provides
conpounds of formula (1), wherein Wis a direct bond and RL is an
optionally substituted C6-ClOaryl or an optionally substituted Cl-

Ci oheteroaryl. In one aspect of this enbodinent, the aryl or heteroaryl
group of r-‘ahmmecwpaityrmpmta@@ palt'iincludes bofhphaswrcegticalin aeceptablstacid ent s

' ndependeaab.uonssdng%aghémﬁd&sny@é&eﬂamr&ssééad\%n%fau@ GBal kyl ,
C2- Coal kenyl ynyl Cohal oal kyl , cyano, nitro, C6-ClOaryl,

C6- ClOaryl Ci-C4al kyl, C3-Crcycl oal kyl, C3-Crcycl oal ky1Cl- C4al kyl, C2-
W et erocyclyi, C2- C6het erocycl yl C1- C4a| kyl, C1-C oheteroaryl,
Cl- ClOhet epmmytdutical béwéble aB&Ed@ﬁHvﬂsa!t—%sM@ée 3= 1 wh_dRJHétaN(tF?é4 2,

) s N LSRN CeiNamthS SrGpefiex e et o268t WIPPASS YR IdESat rus i

i ndepende biologidayabtieityesr, otl@:-undﬁ‘ﬁ!‘ahlplaptlm mldaér’e)fd:rmeﬂiiwlﬁ'lmygémhdiﬁ ,

C3- Crcycl k kyl, .. CB:C1 k .C2-. . lyl,
O Chrse c3H Bl 5 AR o SR PR ARt R i 5
COwhet er oavpyosnhancaaw and thedike, RhE organicataissndeas, byt sotdimited to, bestd agid, a

t ht - d h

RC1 Coal k12 eeodgi e RPNl M abl ekt B R Py STy
C6- 010arylben@esxmamc@lb@zalcmd 4@2etw@bequ:pamphonc aci camphor-

C2- Cohet enpGyidnid Sda Bl ada, obprold ELATAR M, BApENCLABIRRAR yeidl kv and

where each t 1s her enbodi ment, the | nvention rOVId
conpounds CtSﬂ'c 364, ﬁM‘F'ﬂ“FIa}"d W@FW"F& aF'g ethﬂflﬁ'f)?(?'sugﬁi‘ g (ﬁ‘ﬂﬂ"?‘?“'@ﬂ’ﬁst i tuted
C3t C7cy|c: Q&Hkﬂb-htdr?i\![eﬂ@hd e%liug)ébld aﬂme%aluﬁmﬁiah& aaut@dadaﬁtc%dud r@&i@ag ylt : ta{l |
optionally substitute ar a 0 or an qQptiona ubstitute
O onet S Hgronepionts a6 GHGE PG GEBoBI oY BT B SURge b ED of  he
aryl al kyl exy-giutdiie aeidc bl?ﬁrkpﬂospt&fryd ac&d‘] @I)heﬁo&fdlﬁhlpbumf &cid) obOtyAt hoid,
substituted,w th one .or. mo subst nt S endent |y selecte from t he

o oun Condtut P, BRSHRNe B daT AR, biaft dud. DEAID BOYcH b pis PRy PR TSeIE o

C1- C6hal oakidyimethayesutfonioatid onudibadii Gaphthaledss1 Gidisulfghic Geid Othmhttmle,ne—Z—

Canet o ocy T cie b RRKS 20t el At seod oS BRI b gl 1 1

- R15- OR14 acidRodimitioacd) paRidic aciiRImBopigie 49iQ, pyrdghdarGt @riR] pyruvikkadd, Galiyyir14,

- R16- C(0)

- R15- N( Ri%%@l?)@fmrﬁfgﬁrc %@é&%@é@@g%@é@éﬂ%&% %%ﬁ%‘ﬁ N( R14) 2,
wher e eac Wisayanicacidnaigieenesonic asid inlyeraacetic acidainderylenia acidsmg|tsiikey

C3- Crcycl oal kyl, C3-Crcycl oal kyl al kyl , C6-ClOaryl, C6-ClOaryl Cl- C4a| kyI
C2' Cb6heter ocycl yl, C2-C6heterocyclyl Cl C4alkyl , Cl Cl oheteroaryl, or

Cl- Cthetqroa;rélm Malce% ach RI6 is Eﬁqdeéendentl a direct bond or a
strai ght of "BFERRYEalVELS QIP'Rs jon gl tﬂ}'l“?e';ﬁéa whigh el &ich R16 i s
%- g?gl kylb;o|@1camﬂfaitlo m?-lgky bzd @pﬁesgtﬁafrké’bcldé;ﬂrhlﬁﬁtbwoiggﬁéde)un%sl%hl kyl,

aryl a ada = t erocyc - -
Conet of GV Sy RRathé Raesfople Ao T1cs6 Solsiork pigrares o SRANRRAT, and
where each t is | to 2. |In another enbodinment, the invention provides

conmpounds of formula (1), wherein V-R2 is selected fromthe group
consisting of: F 15



,I'n anot her enbodi nent, the invention provides conpounds of formula (1),
wherein -V-R2 is |In another enbodinent, the invention provides conpounds
of formulwo@bjreswsserein R5 and R5a both hydrogen. |n anechapr2enbedinent,

t he invention provides conmpounds of formula (1), wherein R5 and R5a are
each independently selected from hydrogen or a Cl-C4al kyl. In another

enbodi nent, the invention provides conpounds of forrmula (1), wherein R5 and
Rba are each independently selected froma Cl-C4al kyl. |In anot her

enbodi nent, the invention provides conmpounds of formula (1), wherein R7 is

hydr ogen. | n another enbodi nent, the invention Prov_i des conpounds of
formul a (R inafgaNichasepr ag onganic base to the free acid. Salts derived from inorganic bases

include, but are not limited to, the sodium, potassium, lithium, ammonium, calcium,
magnesium, iron, zinc, copper, manganese, aluminum salts and the like. Preferred
inorganic salts are the ammonium, sodium, potassium, calcium, and magnesium salts.
Salts derived from organic bases include, but are not limited to, salts of primary,
secondary, and tertiary amines, substituted amines including naturally occurring
substituted amines, cyclic amines and basic ion exchange resins, such as ammonia,
isopropylamineg, trimethylamine, diethylamine, triethylamine, tripropylamine,
diethanolamine, ethanolamine, deanol, 2-dimethylaminoethanol, 2-diethylaminoethanol,
dicyclohexylamine, lysine, arginine, histidine, caffeine, procaine, hydrabamine, choline,
betaine, benethamine, benzathine, ethylenediamine, glucosamine, methylglucamine,
theobromine, triethanolamine, tromethamine, purines, piperazine, piperidine,
N-ethyipiperidine, polyamine resins and the like. Particuiarly preferred organic bases are
isopropylamine, diethylamine, ethanolamine, trimethylamine, dicyclohexylamine, choline
and caffeine.

Often crystallizations produce a solvate of the compound of the invention. As used
herein, the term "solvate" refers to an aggregate that comprises one or more molecules
of a compound of the invention with cne or more molecules of sclvent. The solvent may
be water, in which case the solvate may be a hydrate. Alternatively, the solvent may be
an organic solvent. Thus, the compounds of the present invention may exist as a
hydrate, including a monchydrate, dihydrate, hemihydrate, sesquihydrate, trihydrate,
tetrahydrate and the like, as weli as the corresponding solvated forms. The compound of
the invention may be true solvates, while in other cases, the compound of the invention
may merely retain adventitious water or be a mixture of water plus some adventitious
solvent.

A "pharmaceutical composition” refers to a formulation of a compound of the invention
and a medium generally accepted in the art for the delivery of the hiclogically active
compound to mammals, e.g., humans. Such a medium includes all pharmaceutically
acceptable carriers, diluents or excipients thereof.
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I n anot her enbodi nent, the invention provides conpounds of formula (1),
wherein nis 2. 1|In another enbodi nent, the invention provides conpounds of
formul a (Wp,20mspasBn p is 0. I n another enbodi nent, thepcmeErpdioomMepz OVi des
conpounds of formula (1), wherein pis 1 and R6 is selected froma
Cl- C4al kyl . I n anot her enbodi nent, the invention provides conpounds of
formula (1), wherein pis 2 and R6 is selected froma Cl-C4al kyl. In
anot her enbodi nent, the invention provides conpounds of forrmula (I),
wherein R7 is hydrogen. In another enbodi ment, the invention provides
conmpounds of forrmula (1), wherein R7 is a Cl-C4alkyl. In another
enbodi nent Therspeuticalis gifedive pmeyita esfers dmihat fraruns of 3 epmpauad(of She inyeskien n: Qi s
Wi's - N( RhfehOhhen administered to a mammal, preferably a human, is sufficient to effect

treatment, as defined below, of an SCD-mediated disease or condition in the mammal,

preferably a human. The amount of a compound of the invention which constitutes a

“"therapeutically effective amount” will vary depending on the compound, the condition

and its severity, and the age and body weight of the mammal to be treated, but can be

determined routinely by one of ordinary skili in the art having regard to his own

knowledge and to this disclosure.

"Treating" or "treatment" as used herein covers the treatment of the disease or condition
of interest in a mammal, preferably a human, having the disease or disorder of interest,
and includes: (i) preventing the disease or condition from occurring in a mammal, in
particular, when such mammal is predisposed to the condition but has not yet been
diagnosed as having it; (ii) inhibiting the disease or condition, e.g., arresting its
development; (iii) relieving the disease or condition, e.g., causing regression of the
disease or condition; or (iv) reducing the risk of developing the disease or condition.

As used herein, the terms "disease” and "condition” may be used interchangeably or
may be different in that the particular malady or condition may not have a known
causative agent (so that etiology has not yet been worked out) and it is therefore not yet
recognized as a disease but only as an undesirable condition or syndrcme, wherein a
more or less specific set of symptoms have been identified by clinicians.

The compounds of the invention, or their pharmaceutically acceptable salts may contain
one or more asymmetric centers and may thus give rise to enantiomers, diastereomers,
and other sterecisomeric forms that may be defined, in terms of absolute
sterecchemistry, as (R)- or (S)- or, as (D)- or {L)- for amino acids. The present invention
is meant to include all such possible isomers, as well as their racemic and optically pure
forms. Optically active (+) and (-), (R)- and (S)-, or (D)- and (L)- isomers may be
prepared using chiral synthons or chiral reagents, or resolved using conventional
techniques, such as HPLC using a chiral column. When the compounds described
herein contain olefinic double bonds or other centers of geometric asymmetry, and
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V is a Cl-C6al kyl ene; Rl is hydrogen, Cl-Cralkyl, hal oCl-C4al kyl, an
optionally substituted C6-ClOaryl, an optionally substituted

C6- Cl0ar WORo4mbisgl , an optional ly substituted C3-C7cyecwoapzyoocam
optionally substituted C3-Crcycl oal kyl C1- C4al kyl, an optionally substituted
C2' Cioheterocyclyl, an optionally substituted

C2- ClOhet erocycl y1Cl- adal kyl , an optionally substituted Cl-ClOheteroaryl,

or an optionally substituted Cl-ClOheteroaryl Cl-C4al kyl ; R2 is
hydroxy, C3-Cralkyl, an optional I y substituted C3-Crcycloal kyl, an
optionally substituted C6-Clear or an optionally substitut ed

Cl- C ohet 8piggs sRecifipg otherwigey itdyid ndamamelcmwm%@mu bath E@ndiZkyl . In one

aspect of lgb&hétn@ [EBARIITEREwise Hha@bibric o)ths 8R! 43 inteh@éPloRYRdINded. OF
heteroaryl portion of an Rl or R2 group is independently optionally

substituted wth one or nore substituents selected from Cl1- C6al kyl,
C2- Coal kenyl , C2- C6al kynyl, hal o, Cil-C6hal oal kyl, cyano, nitro, 06- Cloaryl,
C6- ClOaryla "@bfdbm:kﬁeﬂ refe@3toG/eydoond Malle ufdf thécpaiecidrky bétided bdw dayie

C2- Cohet e | i

Cl0het er 0%3%3’1%% Egreﬁ{?ﬁ?%'%%ﬁm qﬁhg{%ﬁ% w f %L 9&%@%@5

R16- C( 0) RT4e prdaéﬁ-m\@(nﬁr)mmmemplﬂeﬁvﬂ(@; ISeRdolgdmers mcs:rmmsme(@)' OMRILG,

R 5. 0) eioB Fnigr RS, Wbl bl W Hefbisomers whose molecesarey |

hydr ogen, noisupsanrgdeablgemivehaieges /fyane aggthezcycl oal kyl , C3-

C7cycl oal kyl al kyl , 06 Cloaryl, C6- ClOarlel C4al kyl , CZ- C6het erocyclyl, C2-

Céhet er ocycl yl C1- Caal kyl, C1- CtheteroaryI or Cil- CtheteroaryI Cl- C4a141,;

each R15 is |nde endentlﬁ a direct bond or a stra cé L or branched
C1- Coal kylTBRePIERENEINVEIPR JRGHaTe 2L rRliaAmaceylicaly cRrorRigPies isetppie!yrirbaled

gfls ggal Oékéﬂf)ﬁgld&;of ¢HeCcdrdioh %ereﬁﬁoﬁ? Glblﬁbfgz&bt&mﬁ%&ﬂ@dléﬁﬁlﬂ bygorﬁdaa»ﬂygl,

ary a er ocyc - etero C - a ,
Cl- Cloher i ingbe RiE R GRTUS RS of AP OyTiods Sitesant oy Bofe,” | |
anot her emi’msdlonmassnmmlaarluaualytfmmﬂirpnauiedes conpounds of formula (1),
wher ei n

Examples of isotopes suitable for inclusion in the compounds of the invention comprises
isotopes of hydrogen, such as ?H and *H, carbon, such as "'C, "*C and ™C, chlorine,
such as *Cl, fluorine, such as "°F, iodine, such as "%l and ", nitrogen, such as N and
SN, oxygen, such as *0, 70 and "°0, phosphorus, such as *'P and **P, and sulphur,
such as *°S.

Substitution with heavier isotopes such as deuterium, ie. *H, may afford certain
therapeutic advantages resulting from greater metabolic stability, for example, increased
in vivo haif-life or reduced dosage requirements, and hence may be preferred in some

circumstances.

isotopically-labeled compounds of the invention can generally be prepared by
conventional techniques known to those skilled in the art or by processes analogous to
those described in the accompanying Examples and Preparations Sections using an
appropriate isotopically-labeled reagent in place of the non-iabeled reagent previously
employed.
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Qis Wis -N(R6)C(0)-; Vis a Cl-Coal kyl ene; R1 is hydrogen, an
optionally substituted aral kyl, or an optionally substituted

C1Cl0het ewoaoyl@i3se4al kyl ; R2 is C3-Cral kyl, hal eCtreedabloyder2 an
optionally substituted C3-Crcycl oal kyl, an optionally substituted

C6- ClOaryl, or an optionally substituted Cl-ClOheteroaryl; R3 is hydrogen;
and R8 is hydrogen. |In one aspect of this enbodi nent, each aryl,

cycl oal kyl, heterocyclyl, or heteroaryl portion of an R or R2 group is

i ndependent|ly optionally substituted vvi t h one or nore substituents sel ected

from C1- Ceal kél , C2-Cb6al kenyl , C2-Coal k hal o, C1-C6hal oal kyl, cyano,
nitro, Co-Tbegheypical r@B‘"'IQlUﬁWP' ‘and styeiw agr@ras avesiharejaerploy and rely on

C3- C7cycl g &%h@al n&ﬂﬁ? keHtured8s Gi@b.sa By Qﬁ&ﬁnbbébw ve%&@hmt@&oﬂm awa.gbﬁﬂal kyl',
Cl- Cl0het er oar Ohet er oar yl C1- C8al k - R15- OR14, )-e,

A 5 _N(R14 rgB‘l ¥@ly|dgg§oﬂlgorp Reqb rlé%W&ISI G@?Ng@@yazlable‘from

- R16- N( RLAMBK infforrivdtfon sy ' 1(R14) C(0) R16, N(R14)(S(0)tR16), -R15-SRI6,

-R15- S(0) R16, and - R15 S(O tN( R14) 2, where each R14 is independently

hydr ogen, Cl-C6al kyl, Cl1-C6hal oal kyl, C3-Cr7cycl oal kyl, C3-

Crcycl oal kyl al kyl , CB- ClOar yl, CO-ClOaryl Cl1- C4al kyl, C2-Co6heterocyclyl, C2-
C6het er oc Enibpdirestsadfitlyd Invétiof10het er oaryl, or Cl- ClOhet er oar y1Cl- C4al kyl ;
each R15 is independently a direct bond or a straight or branched

C1- Coal ky[Téraugbeut this sikgifikation anddn theadaims thatifodew hurikss tigeednke)d requires

Cl- Cohal ogiHenlise, 4 Wﬁg&@s'éy lor v%‘tsfﬂfé’&h%l“ es"%w ibed §f0- ClOaryl ,

C6- ClOaryl Cl1- CAal ky eterocy "!Sé et erocyc Cl- C4al kyl ,
Cl- C10het £5QRN$IngoPr “camprisiigeals mijkhe ungersjood taﬁ‘ﬂpMﬂ‘@r'@C"é%thOfta staled to 2.

integer or step or group of integers or steps but not the exclusion of any other integer or
step or group of integers or steps-and therefore inclusive and open-ended in that
additional elements.

Various embodiments of the invention are described below. It will be appreciated that the
features specified in each embodiment may be combined with other specified features,
to provide further embodiments.

One embodiment of the invention is a compound of Formula (1):

Accordingly, in one aspect, the invention provides a compound of Formula (I):

R3
W.
L Q
R \ \ \V/RZ
N-——NH ()
wherein,
Qis
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I n anot her enbodi nent, the invention provides conpounds of formula (1),
wherein , r--z----N-4-NQiso Wis -N(R8)C(0)- or a direct bond; Vis a
Cl- Coal kywene11/039358 R1 i s hydrogen, C3-Cral kyl, an opt ipomaipbyrossdsss i t ut ed
C6- ClOaryl, an optionally substituted C6-ClOaryl Cl- C4al kyl, an optionally
substituted C3-Cr7cycl oal kyl, an optionally substituted

C3- Cr7cycl oal kyl C1- C4alkyl, an optionally substituted C2-ClOheterocyclyl, an
optionally substituted C2-ClOheterocyclylCl-C4al kyl, an optionally
substituted Cl- C Oheteroaryl, or an optionally substituted

Cl- C10het er oaryl C1- C4al kyl ; R2 is a C1-C4 al kyl, hal oCl-C4al kyl, an
optional |y substitufsed RZ3- C7cycl oal kyl, @n optionally substituted

C6- ClOaryl, or an opXi naEIIy substit ut ed| Cl- ClOheteroaryl; R3 is hydrogen;
CiR®al kyl . In one|aspect of this embodi ment, each
aryl, cycl oal kyl clyl, or hete | portion of an Rl or R2 group
i's independently—o i ohaMly substiéLu.L W thy one or nore substituents

sel ected from Cl1-C6 C2- Coal kenyl Ckal kynyl , hal o, Cl-C6hal oal kyl,
cyano, nitro, C6-Cl10 N sClOaryl C1 . C3- C7cyc| oal kyl ,

C3- Crcycl oal kyl C1LCA# kyl , * C6het er ocyfl yI , C6het er ocycl yl C1- 4al kyl ,
Cl- ClOhet eroaryl, - ClOheteroaryl G al kyl, -R15-0R14, -R15-0C(0)-R14,

- R15- N( R14) 2, " R15- C(0)R14, -R15- C(0)OR14, - R15- C(0) N(R14) 2,

- R15- N( R1YY &(-BjRG®)-, -MBNN( R1G)-CeathyRre, Cz—czw&ennqlmmﬂzgeelyw@e or R15- SR18,
-R 5-5(0) B%;? ngﬁqi -R15-S(0)t N(R14) 2, where each R14 is independently

hydr ogen, k¥ Cl- C6hal oal kyl , C3-Cr7cycl oal kyl, C3-

C7cycl oal Mjis selRsted from.aoBealkylenes- Cloar yI C1- C4al kyl , C2- Cehet erocycl yl, C2-
Céhet erocycl y1gls p@abkyl Cl- Cl10het eroaryl, or Ci- ClOhet er oaryl Cl1- C4al kyl ;
each R15 is inde endentl a direct bond or a straight or branched

Cl- Col kyl ene oP i¥4-1c8a?: R‘e)rgy‘l’ré'}ne chain; and each IV is Cil-Cegal kyl,

% ggal oal kyl R1| ; ﬁlamddﬁ?hauy@abéamwbmlm%h :@ﬂ,@galkkw czfi@samscfaﬁr%fl
ar a e eteroc
cl-d ohe%/ qé?xvo%dax?é gigﬁé 1‘53?&8%!&/1@% afAayatally ﬁ”e 1o b,

C;cycloalkyl, an optionally substituted C;-CcycioalkylC,-Csalkyl, an optlonally

substituted C¢-Cqoaryl, haloC,-Cyalkyl, an optionally substituted Cg-CiearylC4-Cialkyl, an
optionally substituted C,-C,gheterocyclyl, an optionally substituted C,-C,sheterocyclyiC,-
C.alkyl, an optionally substituted C;-Cicheteroaryl, or an optionally substituted C,-
CicheteroarylC,-Cialkyi;

R? is C4-Cralkyl, haioC,-C,alkyl, C,-Csalkenyl, C-Cealkynyl, C,-C-aikoxy,
hydroxy, hydroxyC;-Cjalkyl, C-CsalkoxyC,-C,alkyl, an optionally substituted Cs;-
C.cycloalkyl, an optionally substituted C¢-Csaryl, an optionally substituted C,-
C.oheterocyclyl, or and optionally substituted C,-C,gheteroaryl, provided that V-R? is not
quinolin-4-ylmethyl when R’ is an alky!;

R®is C,-Cealkyl, C-Csalkenyl, C,-Cealkynyl, C;,-Csalkoxy, hydroxyC,-C,alkyl, C,-
CealkoxyC,-C,alkyl, Cs-Ccycloalkyl, C5-CrcycloalkylCy-Caalkyl, C,-Cigheterocyclyl, Ce-
Cioaryl, Cs-CqoarylCs-Caalkyl, C1-Cycheteroaryl, halo, haloC;-Caalkyl, trifluoromethoxy,
cyano, hydroxy, or -N(R®)»;

R® and R* are independently selected from hydrogen, C,-Cealkyl, haloC,-Caalkyl,
hydroxy, hydroxyC,-C,alkyl, C,-Cealkoxy, Cs-CrcycloalkylCy-Caalkyl and Cg-CioarylCy-
C.alkyl;

or R® and R* are together to form an oxo (=0) group, or to form a Cs-
C-cycloalkyl;
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I n anot her enbodi nent, the invention provides conpounds of formula (1),
wherein; QisO Wis -N(R8)C(0)-; R1 i s hydrogen, Cl-Cr7alkyl, an

opt i onal lwoubst3piset ed C6- ClOaryl, an optionally substi tatra®2010/064672

C6- ClOaryl C1- C4al kyl, an optionally substituted C3-Crcycl oal kyl, an
optionally substituted C3-Cr7cycl oal kylCl- C4al kyl, an optionally substituted
C2- ClOheterocyclyl, an optionally substituted C2-ClOheterocyclyl Cl-C4al kyl
an optionally substituted Cl- G oheteroaryl, or an optionally substituted
Cl- Cl0het eroary1Cl- C4al kyl; -V-R2 is selected fromthe group consisting of:
R3 is hydrogen; and R8 is hydro en or Cl-C4al kyl. In gne aspect of this
embodi nent , eaRh ferepch ogsusepes. R%/'Pdeﬂﬂﬂﬁéfﬂtﬂéﬂﬂcﬁﬁd frogy Chieealty éﬁ a¥rti on of

an Rl grOQQ—OTQCF&BWOO?b#Met%M'G}Eﬁﬁbt&ﬁo Iwrlf?dﬁb&ym& LBabTCI- cgenm

dependent t | K I'kynyl’, hal o,
G- Ol oRHRoRs, Gty esHP IR - GV ESCAORN BB o kyl

C3- Crecycl qrONRY)REB-CHOYRIRIR K vN (@) BRY, mﬁ)cm)u(m)m?y@miz ~SR", -
.
c(0) OR14, OMOIFCQ}N(FRM(FBI(R“))W)R\E RU L ESINROR %, BN K ICRY), Bid;
N( R14) ( s( @(—r@kﬁ%m(ﬁﬂiﬁ.—s R16t R15 s(0)tRi 6, and R15 s(0), tN(R14.2
or R® and R® on adjacent carbons together to form a C,-C;cycloalkyl or Ce-
Coaryl;

R’ is hydrogen, C4-Cralkyl, haloC,-Caalkyl, Cs-Ciqaryl, Cs-Crcycloalkyl, Ci-
C,gheteroaryl, C,-Cygheterocyclyl, hydroxyC,-Cgalkyl, Cs-CrcycloalkylCy-Caalkyl or
aralkyl;

R®, for each occurrence, is independently selected from hydrogen, C,-Cralkyl,
hydroxyC4-Caalkyl, C,-C;cycloalkyl, Cs-CrcycloalkylCy-Caalkyl, Ce-Cioaryl, Ci-
Cioheteroaryl, C,-Cigheterocyclyl and aralkyl; and

R® for each occurrence, is independently selected from hydrogen, C;-C,alkyl,
Cs-C;cycloalkyl, Cs-CrcycloalkylC4-Caalkyl, and cyano;

R'2, for each occurrence, is independently selected from hydrogen, Ca-Cralkyl,
C.-Csalkenyl, C-Cealkynyl, C4-Craikoxy, hydroxy, hydroxyC4-Caalkyl, C,-CealkoxyCi-
Caalkyl, Cs-Crcycloalkyl, C3-CreycloalkylC-Caalkyl, Cs-Cioaryl, haloC,-Caalkyl, aralkyl,
aralkyloxy, C,-C,gheterocyclyl, C,-C,¢heterocyclylC-Caalkyl, C4-Cqoheteroaryl, and C,-
CioheteroaryliC;-Calkyl;

or a pharmaceutically acceptable salt thereof.

in one embodiment, the invention provides compounds of formula (I) wherein Q is
5 RSa
RG
RG

P

%
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) where each R14 is independently hydrogen, Cl-C6al kyl, Cl1-C6hal oal kyl,
C3-Crcycl oal kyl, Crcycl oal kyl al kyl, C6-Cl0Oaryl, C6-ClOaryl Cl-C4alkyl,

C2- C6het eworytilogh3ss Cohet er ocycl yl el- C4al kyl , C1- d ohet eroampko10064672

Cl- Cl0het er oary1Cl- C4al kyl ; each R18 is independently a direct bond or a
straight or branched Cl-Co6al kyl ene or Cl-C6al kenyl ene chain; and each IV is
Cl- Coal kyl, Cl1-C6hal oal kyl, C3-Crcycl oal kyl, C3-C7cycl oal kylCl- C4al kyl

C6- ClOaryl, C6-ClOaryl Cl-C4al kyl, C2-C6heterocyclyl,

C2- Cehet er ocycl yl C1- C4al kyl, Cl-Cwheteroaryl or Cl-G oheteroarylal kyl; and
where each t is 1 to 2. In another enbodinent, the invention provides
conpounds InAnother gmbadient, theHeyestien provises gemeoungle pfptyua (1), wherein QiR j s

hydr ogen, an optionally substL\tut ed aral kyp, or an optionally substituted
Cl- dohetero G - Gal ky ZV-R2 is cted fromthe group consisting

of : R:g_L. hy rogerg WI/N\J‘,: §_NYN\J‘,‘

0 )

e H Vw f\{/
T

0O

||\\\\

In another embodiment, the invention provides compounds of formula (1), wherein Q is
R?

-
I

In another embodiment, the invention provides compounds of formula (1), wherein Q is
_/

j(\f

0

In another embodiment, the invention provides compounds of formula (1), wherein W is -
N(R®)C(0)-, and R’ is hydrogen, C-C;alkyl, an optionally substituted C¢-Coaryl, an
optionally substituted Ce-CyoarylC+-C,aikyl or an optionally substituted C;-
CioheteroarylC4-Caalkyl. In one aspect of this embodiment, the aryl or heteroaryl group
of Ce-Ciparyl, Cs-CyoarylCy-Cialkyl, C,-Cyoheteroaryl or C-CysheteroarylC,-Cialkyl are
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R8 is hydrogen. 1In one aspect of this enbodi ment, each aryl, cycloal kyl,

het erocyclyl, or heteroaryl portion of an RL group is optionally

substi t utwo 20itd39338e or nore substituents i ndependent!| ypselpPedie@deforom

Cl- Ceal kyl, C2-C6al kenyl, C2-C6al kynyl, hal o, Cl-C6hal oal kyl, cyano, nitro,

C6- ClOaryl, C6-ClOaryl C1-C4al kyl, C3-Crcycl oal kyl,

C3- Cr7cycl oal kyl C1C4al kyl , C2- C6het erocycl yl, C2-C6heterocyclyl Cl- Colkyl,

Cyd ohet eroaryl, Cl- Coheteroaryl C -C6al kyl, -R-15-0R14, Rl 5 0c(0)-R14,
R- 15- N(R14) 2, R15- C(0)R14, -R15C(0)0R14, -R15-c(0)N(R14)23

-R15_N(R14) ¢(0) OR16, -R15. 44( R14) c(0)R16, -R15- N R14)(ng§LRl6) _R15 _sR16,

- R 5- S( 0) RRtpna wbSNE@dS('@)Qrﬁ(W?SU%@PE‘SH&EHe tly sele ety

hydr ogen, Qllp@@ﬁékt .of €16l |©2a¢éélk|enyl }qur’dldﬂdwcsﬁaoalkyl cyano,
SEEC] e ke sod dildc 4 o O TR
Ic ng:lnggmeﬂmete@c%w @ltcshet@ebcwéi |@|55;téé|@| g:c\iq,gietérba@p ML (ﬁéteﬁﬁﬁr}lfcl elne or

S o CRARIE Tk R AR R, iR

gli glgﬁg%'mg)m”a“bzkaﬂ‘? @‘-‘)@Oﬁmﬁgﬁﬁflﬂﬁ;)C@:%WfM@‘CMSdQJM;M%S?zJ S n
anot her ﬁ% ?@ﬂé’ﬁ a’t%@%@gm‘% vgt}eg%F#&Rcﬂsﬂﬁ@%%hgerﬁﬁ%P%rﬁoﬁ%rf C11( 1),

wher ei n , Gealkyl I\C@‘thstmawu §3-de(y518)al©flo¢3-0myclaaluylalh5dtha@mfyl Ce-Croaryil®R- i s

hyd i |
e 09en, ST e AL YA ACRRELE BHCE Eon B Lo 1 0Pt onal 1y
C3- C7cycl @admgqrqarﬂﬁr@pﬂlmmpmﬁ sab@ppenﬂeeﬁv W@ngml oA ﬂsalsmioum kyl, an

optional | t_pt I . iLtuted C2-
Cthetero)cs e%céi,_ééﬁﬂf( ,oggghgél%@%s délguﬁgt%h?gﬁ@ i“)c §Ik'§ﬁ3(§ hydrogen

and R8 is 9@6@)@3&70@9%&% 7cycloalkylal -Csalkyl, C-Coaryl, Cs-CqoarylC+-Caalkyl,
C-Csheterocyclyl, C~CgheterocyclylC,-Caalkyl, C,-Cqoheteroaryl or C,-

Cioheteroarylalkyi; and where each tis 1 to 2.

In another embodiment, the invention provides compounds of formula (1), wherein W is a
direct bond and R’ is an optionally substituted C¢-Caryl or an optionally substituted C-
Coheteroaryl. in one aspect of this embodiment, the aryl or heteroaryl group of R* are
optionally substituted with one or more substituents independently selected from the
group consisting of C;-Csalkyl, C-Cealkenyl, C>-Csalkynyl, halo, C,-Cshaloalkyi, cyano,
nitro, Cg-Cioaryl, Ce-Cioaryl C4-Caalkyl, C5-Creycloalkyl, C;-CrecycloalkylC,-Caalkyl, Co-
Csheterocyclyl, C,-CgheterocyclylC-C,alkyl, C;-Cioheteroaryi, C;-CgheteroarylC;-
Cealkyl, -R">-OR™, -R"*-0C(0)-R", -R"*-N(R),, -R"-C(O)R™, -R"-C(0)OR", -R"-
C(O)N(R™),, -R™*-N(R')C(0)OR"™, -R*-N(R"™C(O)R", -R'*-N(R")(S(O}R®), -R'*-SR'®,
-R">-S(O)R", and -R"*-S(O)N(R'%),, where each R" is independently hydrogen, C,-
Cealkyl, C,-Cshaloalkyl, C;-C;cycloalkyl, C3-Creycioalkylalkyl, Ce-Cioaryl, Ce-CioarylCs-
Caalkyl, C,-Cgsheterocyclyl, C-CgheterocyclylC4-Cialkyl, C4-Coheteroaryl, or Ci-
C.oheteroarylC,-Caalkyl; each R"™ is independently a direct bond or a straight or
branched C;-Csalkylene or C;-Csalkenylene chain; and each R is C;-Cealkyl, Ci-
Cshaloalkyl, C,-Cseycloalkyl, C3-C,cycloalkylCi-Caalkyl, Cg-Choaryl, Cg-CioarylC4-Caalkyl,
C,-Cgheterocyclyl, C,-CsheterocyciylC;-Cqalkyl, C4-Coheteroaryl or C,-
C,oheteroaryialkyl; and where each tis 1 to 2.

In another embodiment, the invention provides compounds of formula (1), wherein R? is
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In one aspect of this enbodi nent, each aryl, cycloal kyl, heterocyclyl, or
heteroaryl portion of an RL group is optionally substituted with one or
nor e subswotwemizesssi ndependent |y sel ected from Cl- C6al kylCr/EB20106aickENY| |
C2- C6al kynyl , hal o, Ci-C6hal oal kyl, cyano, nitro, C6-ClOaryl, C6-ClOaryl
Cl- C4al kyl, C3-Cr7cycl oal kyl, C3-Crcycl oal kyl C1C4al kyl , C2- Céhet erocycl yl,
C2- Cohet erocycl yl C1- C4al kyl, Cl-ClOheteroaryl, Cl- C aheteroaryl G - C6al kyl
- R15-0R14, -R15-0C(0)-R14, -R15-N(R14)2, -R15-C(0)R14, -R15- C(0)OR14,

- R15- C( 0) N( R14) 2 - R15- N(R14) C(0) OR16, - R15- N(R14)C(0)R16, -R15-

N( R14) ( S(0) R15- SR 16, -R15-S(0)P16, and - R15-S(0) N(R14) 2, where
each Rl4 hsdrpma@@nmw subssgilytesderC-orsioativh ineloC -Caalkitaamorianaly|

C3- Crcycl eaﬂdﬁuked &3¢, Q%méﬁl P@M@w ajdgu&;ted@ &J,é}ﬁltyioalﬁ;@m@d?ahbb@faﬁflal kyl',
C2- C6het er O‘E% Cehet er ocycl ée ?1}1 Cl- C10heét er oaw
C1- C1Ohet & P«}%’dcq @naﬂeww JnaneRstecte ﬁ&@ﬁ&#w e aVtePuR e BBnd or a
st rféilggg |§in naéd cﬁéloaﬁi@alakwh@maetefoaﬁlawl ; iSey lsalb‘dﬁmé‘tﬁxiviﬂ'; omleaCPlelﬁ
i's a a a
CB- Cloar y MO Ut YgT mapbesianty Feleciad Yo s by eqrpieting ofor B il €121 Y
C2- Cohet eo@ajmyyb@tsﬁmwmy\hl,o C&Cﬁammewmroyh:tro,rcbmmﬁwn:@oecraqmr:y-l al kyl ; and
wher e eac e I on provides
corrpoundsla %Ik‘f' S?’?%I%F'?ﬂ"fyl %3?1(27?%‘!" WQWER@T& eroJ; gﬁ'g 1l is hydrogen,
Cl- C4al ky[Cgheterotyeiyiivet fatiy!, élaFE@di\eteeomyl &‘.h@mhetematinzFCdaH@lvﬁféQRib ARGunds of
fornula (g Gsl’ 16 Vb 14 i £ is enbodi nment ,
t he i nventl (Sn prb\e/él Nz* % ﬁ%@ fti? e@l%m? %\/%,RZ'@(eRaﬂ ﬁe

N(R' )C(O)OR"‘ -R'™- N(R“)C(O)R1G -R™-N(R™) (S(O)tR‘ ), -R"-SR', -R">-S(O)R"S,

and -R">-S(0)N(R™)., where each R" is independently hydrogen, Cs-Cealkyl, C4-

Cghaloalkyl, C.-C;cycloalkyl, Cs-C;cycloalkylalkyl, Cs-Ciparyl, Ce-CioarylCy-Caalkyl, Co-

Csheterocyclyl, C,-CgheterocyclylC,-Cialkyl, C-C gheteroaryl, or C;-CigheteroarylCs-

C.alkyl; each R'® is independently a direct bond or a straight or branched C;-Csalkylene

or C,-Cealkenylene chain; and each R is C-Csalkyl, Cs-Cghaloalkyl, Cs-C,cycloalkyl,

C;-CscycloalkylC,-Caalkyl, Cg-Cyoaryl, Ce-CioarylCy-Chalkyl, Co-Ceheterocyclyl, Co-

CsheterocyclylC4-Caalkyl, C4-Cigheteroaryl or Cy-Cioheteroarylalkyl; and where each tis

1to 2.

In another embodiment, the invention provides compounds of formula (}), wherein V-R?
is selected from the group consisting of:

F \
/‘\‘/\Q ',/\A/ v /\d/ F ' /\Q/F ,‘.M ,‘\\/kq
: . , F

CH,
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N(R8) C(0)-, and Rl is hydrogen, Cl-Cral kyl, FF In another enbodi nent, the

I nvention provides conpounds of formula (1), wherein Wis N(R8)C(0)-, and
Rl i s hyowogenyo3azssCr7al kyl , | n anot her enbodi nent, thecTrmrenbioess7pr ovi des
conpounds of formula (1), wherein Wis N(R8)C(0)-, and Rl is hydrogen,

Cl- C7al kyl

p &4 /\‘\‘ Sy "\‘, Ry /‘\\‘ ,\\ S
RE G G ¢
. Cl o Cl \ Cl .
——OCF, J ,J J ) ——CH, F
/ ] = ] = ] = 3
\F \CF3 \ocF3 < ’
\ F CH;y . Cl . CFy OCF;
R TR O g
F /\]:‘ ’ \CI’ \F ’ ’\F , G
\ /OCH3
N N /“\ ‘\\\ Ry ’\“\ \\\
’\KTJ Y| —ocu ” ——OCF, | —|—a
X A ? : 2 . CF3
cl o’ : ;

X e X N
N Y L T
N - and

3 / .

In another embodiment, the invention provides compounds of formula (I}, wherein
V-Riis

25



WO 2011/039358 PCT/EP2010/064672

: CF,

/\\‘ F /‘\ F /‘\\
F ,
F ; |
\ F
/‘WF ‘ ’\)<F

\ \ AJ 1

Pt Py 1 Y

dE FooONA\ AN /Y

,\\‘ /“\\ /“ \‘ N
A [ F N
=N , s , or _—

in another embodiment, the invention provides compounds of formula (I), wherein R®
and R™ both hydrogen.

In another embodiment, the invention provides compounds of formula (1), wherein R®
and R* are each independently selected from hydrogen or a C,-C,alkyl.

In another embodiment, the invention provides compounds of formula (1), wherein R®
and R® are each independently selected from a C;-C.,alkyl.

In another embodiment, the invention provides compounds of formula (I), wherein R’ is
hydrogen.

In another embodiment, the invention provides compounds of formula (), wherein n is 1.

In another embodiment, the invention provides compounds of formula (1), wherein n is 2.
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I n anot her enbodi nent, the invention provides conpounds of formula (1),
wherein Wis - N(R8)C(0)-, and Rl is hydrogen, Cl-Cr7al kyl, I n anot her
enbodi menvo 20hesp3zsent i on provi des conpounds of fornul aprCir)Er2evo@sasin - V- R2
is "1\</ \</ \ F3CH3C

In another embodiment, the invention provides compounds of formula (I}, wherein p is 0.

in another embodiment, the invention provides compounds of formula (i), wherein p is 1
and R® is selected from a C4-C.alkyl.

in another embodiment, the invention provides compounds of formula (l), wherein p is 2
and R® is selected from a C,-C.alkyl.

In another embodiment, the invention provides compounds of formula (1}, wherein R’ is
hydrogen.

In another embodiment, the invention provides compounds of formula (J), wherein R is a
C1-C4alkyl.

In another embodiment, the invention provides compounds of formula (I}, wherein;

N

Qis 0

W is -N(R®C(0)-;
Vis a C,-Cgalkylene;

R is hydrogen, C,-C-alkyl, haloC4-C4alkyl, an optionally substituted Cg-Cearyl,
an optionally substituted Cs-CoarylC,-C,alkyl, an optionally substituted C,-C;cycloalkyl,
an optionally substituted Cs-C;cycloalkylC,-Csalkyl, an optionally substituted C,-
C.oheterocyclyl, an optionally substituted C,-CisheterocyclylC4-Cqalkyl, an optionally
substituted C,-C,gheteroaryl, or an optionally substituted C,-C,sheteroarylC,-C,alkyl;

R? is hydroxy, C,-C-alkyl, an optionally substituted C,-C,cycloalkyl, an optionally
substituted Cg-Cioaryl, or an optionally substituted C;-Cisheteroaryl;

R®is hydrogen; and

R® is hydrogen or C,-C,alkyl.

In one aspect of this embodiment, each aryl, cycloalkyl, heterocyclyl, or heteroaryl
portion of an R' or R? group is independently optionally substituted with one or more
substituents selected from C,-Cgalkyl, C,-Csalkenyl, C,-Csalkynyl, halo, C,-Cshaloalkyl,
cyano, nitro, C¢-Caryl, Cs-Cioaryl C;-Caalkyl, Cs-Creycloalkyl, Cs-CrcycloalkylCs-
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I n anot her enbodi nent, the invention provides conpounds of formula (1),
wherein -V-R2 is in another enbodinent, the invention provides conpounds
of fornmulwo(bjro3véserein -V-R2 is I n anot her enbodi nerCT/EPb@OI0OMsENt | ON
provi des conpounds of formula (1), wherein -V-R2 is NI (N NCF3 or 41\7N, CF3
I n anot her enbodi nent, the invention provides conpounds of formula (1),
wherein -V-R2 is I n anot her enbodi nent, the invention provides conpounds
of formula (1), wherein

C.alkyl, C»-Csheterocyclyl, C-CsheterocyclylC,-Cialkyl, C4-Cioheteroaryl, Cy-
CyoheteroarylC,-Cealkyl, -R'>-OR", -R'®-OC(O)}-R", -R'-N(R""),, -R"*-C(O)R™, -R"*-
C(O)OR™, -R">-C(O)N(R™},, -R"*-N(R")C(O)OR"®, -R"*-N(R")C(O)R"®, -R™-
N(R™)}(S(O)R"), -R">-SR'®, -R">-S(O)R"®, and -R"*-S(O)N(R"),, where each R" is
independently hydrogen, C,-Csalkyl, Cs-Cghaloalkyl, Cs-Cscycloalkyl, Cs-
C.cycloalkylalkyl, Cs-Cioaryl, Ce-CroarylC4-C,alkyl, C,-Ceheterocyclyl, Co-
CeheterocyclylC,-Caalkyl, C;-Cioheteroaryl, or C,-CyoheteroarylC,-Caalkyl; each R is
independently a direct bond or a straight or branched C,;-Csalkylene or C;-Csalkenylene
chain; and each R'® is C-Cgalkyl, C,-Cshaloalkyl, C.-C;cycloalkyl, Cs-C,cycloalkylC-
Caalkyl, Cs-Coaryl, Ce-C1oarylCi-Caalkyl, C-Cgheterocyclyl, C,-CgheterocyclylC,-Caalkyl,
C,-Cioheteroaryl or C,-Csheteroarylalkyl; and where each tis 1 to 2.

In another embodiment, the invention provides compounds of formula (1), wherein

t ”

TN/}?N?*’
Qis o ;

W is -N(R%C(0)-;

Vis a C,-Cgalkylene;

R' is hydrogen, an optionally substituted aralkyl, or an optionally substituted C;-
CipheteroarylC4-Caalkyi;

R?is Cs-Cralkyl, haloC;-Caalkyl, an optionally substituted Cs-Crcycloalkyl, an
optionally substituted Ce-C1paryl, or an optionally substituted C,-Cqoheteroaryl;

R? is hydrogen; and

R? is hydrogen.
in one aspect of this embodiment, each aryl, cycloalkyl, heterocyclyl, or heteroaryl
portion of an R' or R? group is independently optionally substituted with one or more
substituents selected from C,-Cgalkyl, C,-Cealkenyl, C>-Cealkynyl, halo, C-Cghaloaikyl,
cyano, nitro, Cg-Ciparyl, Cs-Cyparyl C4-Caalkyl, C3-Creycloalkyl, Cs-CcycloalkylC,-
C.alkyl, CCsheterocyclyl, C-CsheterocyclylCq-Caalkyl, C4-Cioheteroaryl, Cs-
CioheteroarylC:-Csalkyi, -R®-OR™, -R">-0C(0)-R™, -R">-N(R"),, -R"-C(O)R™, -R™-
C(O)OR™, -R"-C(O)N(R"),, -R">-N(R")C(O)OR", -R"*-N(R")C(O)R®, -R"*-
NR'")(S(O)R'™), -R'*-SR"®, -R"®-S(0)R"®, and -R">-S(O)N(R"),, where each R is
independently hydrogen, C4-Cgalkyl, C4-Cghaloalkyl, C3-C;cycloalkyl, Ca-
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R5 Rea (IR6)p 1)n, nis 1; pis 0; Wis -N(HC(0)-; Rl is hydrogen, Cl-C4
al kyl or an optionally substituted C6-ClOaryl Cl-C4al kyl; R2 is an

opt i onal lwouhgtspiset ed C6- ClOaryl; and each of R5 and RpaTiEP26wg@dssgen. | n
one aspect of this enbodinent, V is a Cl-C4al kyl ene. In another enbodi nent,
t he i nvention provides conmpounds of formula (1), wherein R5 R5a cR6)1)
wherein Qis jot , nis 1, pis 0; Wis -N(R5)C(0)-; RL is an optionally

C.cycloalkylalkyl, Ce-Cioaryl, Ce-CioarylCy-Caalkyl, C,-Cgheterocyclyl, Co-
CsheterocyclylC,-Calkyl, C,-Cioheteroaryl, or C,-CyoheteroarylC;-C,alkyl; each R is
independently a direct bond or a straight or branched C,-Cgalkylene or C,-Cgalkenylene
chain; and each R" is C4-Cgalkyl, C;-Cshaloalkyl, C5-C-cycloalkyl, Cs-C,cycloalkylC;-
C.alkyl, Ce-Cqparyl, Cs-CioarylCy-Chalkyl, C-Csheterocyclyl, C,-CsheterocyclylC,-Caalkyl,
Ci-Cyoheteroaryl or C4-Cyoheteroarylalkyl; and where each tis 1 to 2.

In another embodiment, the invention provides compounds of formula (1), wherein

AL
Qis o :

W is -N(R®)C(O)- or a direct bond;

Vis a C,-Cgalkylene;

R'is hydrogen, Cs-Cralkyl, an optionally substituted Cs-Cyoaryl, an optionally
substituted C¢-CqoarylC4-Caalkyl, an optionally substituted C;-C-cycloalkyl, an optionally
substituted C,-C;cycloalkylC4-C,alkyl, an optionally substituted C.-Ccheterocyclyl, an
optionally substituted C~C;sheterocyclylC,-C,alkyl, an optionally substituted C,-
Coheteroaryl, or an optionally substituted C,-CisheteroarylC,-C,alkyl;

R?is a C;-C, alkyl, haloC;-C,alkyl, an optionally substituted C;-C-cycloalkyl, an
optionally substituted Cg-Cparyl, or an optionally substituted C,-Cssheteroaryl,

R®is hydrogen; and

R® is hydrogen or C;-C,alkyl.

In one aspect of this embodiment, each aryl, cycloalkyl, heterocyclyl, or heteroaryl
portion of an R or R? group is independently optionally substituted with one or more
substituents selected from C,-Cgalkyl, C~Cgalkenyl, Cx~-Cgalkynyl, halo, C4-Cghaloalkyl,
cyano, nitro, Cs-Cyparyl, Ce-Cioaryl Ci-Caalkyl, C;-Ccycloalkyl, C;-CocycloalkylCy-
C.alkyl, C,-C¢heterocyclyl, C,-CsheterocyclylC,-C,alkyl, C4-Cisheteroaryl, Cy-
CioheteroarylC,-Cgalkyl, -R"-OR™, -R'®-0C(0)-R"™, -R'-N(R™),, -R">-C(O)R", -R"*-
C(O)OR™, -R">-C{O)N{R™),, -R"*-N(R")C(O)OR", -R"*-N(R")C(O)R"®, -R"*-
N(R™)(S(O)R"®), -R"*-SR™®, -R">-S(O)R"®, and -R"*-S(O)N(R"),, where each R is
independently hydrogen, C,-Cgalkyl, C,-Cghaloalkyl, C3-Ccycloalkyl, Ca-
Cicycloalkylalkyl, Cs-Cyparyl, Ce-CioarylCi-Caalkyl, C,-Cgheterocyclyl, C,-
CsheterocyclylC,-Caalkyl, Ci-Cioheteroaryl, or C1-CygheteroarylC,-C,alkyl; each R is
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substituted C3-Cr7cycl oal kyl C1- C4alkyl, an optionally substituted

C2- ClOhet erocycl y1Cl- C4al kyl, an optionally substituted

C6- Cl0ar yWOLeG4Bbisgl or an optionally substituted Cl- PCT/EP2010/064672

Cl oheteroaryl Cratal kyl; and R2 is C3-Cral kyl, Cl-Cral koxy,

hydr oxyCl- C4al kyl , al koxyClC4al kyl, an optionally substituted

C3-Crcycl oal kyl " hal oCl- C4al kyl, an optionally substituted C6-ClOaryl or an
optionally substituted Cl-Ci oheteroaryl. In one aspect of this enbodi nent,
Vis a Cratal kyl ene. | n anot her enbodi ment, the invention provides

conmpounds _of formula ( wherei n RS RSagq(_]g(S) wher ei n 1sO, nis 1; pis
0: Wis - Kldpy%ptlyap&eqt §o%or@pqtqa¢g%pq bra g[qo 1Gsglkylene or Cy-Cealkenylene

|01 ClOhet ena?rafh]gés?ﬁﬂéﬂ.gn -Caélﬁw (B%&ﬁloaﬂyloccgr-cwlakblkylS@P@Mél@élﬁﬂb06 ClOaryl .
n one aspec IS _ennodi a a n no
enbodi rren?’4a"f¥1r o oIk Poﬁboﬁ%‘ge ‘S@E‘%Gﬁ?@hﬁﬁ%@c}(fﬁ" %@DP‘&TQCVSYCM#&W 'n R5 R53

(R6) p 4, 1ONCycheteroaryl or C,-Cygheteroarylalkyl; and where each tis 1 to 2.

{in another embodiment, the invention provides compounds of formula (1), wherein;

o/
N s
\n/ pad

Qis o

Wis -N(R®)C(O)-;

R' is hydrogen, C;-C,alkyl, an optionally substituted Cs-C,earyl, an optionally
substituted Cs-C,parylCy-Cialkyl, an optionally substituted C3-C,cycloalkyl, an optionally
substituted C;-C;cycloalkylC,-Cgalkyl, an optionally substituted C,-C,gheterocyclyl, an
optionally substituted C,-CicheterocyclylC,-C,alkyl, an optionally substituted C;-
C.cheteroaryl, or an optionally substituted C,-CicheteroaryiC,-Calkyl;

-V/-R? is selected from the group consisting of:

F F :
N F
A F \\,\)<F . \ ‘
/\/ﬁ, S T N o
N, e X
ROEROERD
—=N e and —
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7 wherein Qis Cl-ClOheteroaryl Cl-C4al kyl; and R2 is an optionally
substituted Cl-ClOheteroaryl. In one aspect of this enbodinent, Vis a

Cl- C4al kywene11/d3pssanot her enbodi nent, the invention proecter2conpsunds of
formula (1), wherein RS Rsa (zR6)p 71))n wherein QisO, nis 1; pis 0; W
Is -N(HC(0)-; RL is an optionally substituted Cl-ClOheteroaryl Cl-C4al kyl ;
and R2 is C3-Cral kyl or an optionally substituted C3- Crcycloal kyl. In one
aspect of this enbodinent, Vis a Cl-C4al kyl ene. I n another enbodi nent, the
i nvention provides conpounds of fornula (1), wherein R5 Rsa (R6)p wherein Q
1s0, nis 1; pRLs 0; Wis -N(HC(0)-; RLis an optionally substituted

is hydrogen; and

R®is hydrogen or C-Calkyl.
In one aspect of this embodiment, each aryl, cycloalkyl, heterocyclyl, or heteroaryl
portion of an R group is optionally substituted with one or more substituents
independently selected from C,-Cgalkyl, C>-Csalkenyl, C-Csalkynyl, halo, C-Cghaloalkyl,
cyano, nitro, Cs-Ciparyl, Cs-Cioaryl Ci-Caalkyl, Cs-Crecycloalkyl, C,-C;cycloalkylCy-
Caalkyl, C-Csheterocyclyl, Co-CeheterocyclylC-C,alkyl, C,-Cioheteroaryi, C;-
CoheteroarylC,-Cgalkyl, -R'5-OR™, -R"*-0C(0)-R", -R"-N(R™),, -R'"*-C(O)R"™, -R"-
C(O)OR™, -R"™>-C(O)N(R™),, -R"*-N(R*)C(O)OR'®, -R">-N(R')C(O)R"®, -R">-
N(R')(S(O)R"), -R"-SR", -R"-S(O)R"¢, and -R'*-S(0)N(R'),, where each R" is
independently hydrogen, C;-Cgalkyl, C4-Cshaloalkyl, Cs-C;cycloalkyl, Cs-
C.cycloatkylalkyl, Cs-Ciparyl, Cs-CyparylCs-Caalkyl, Co-Csheterocyclyl, Co-
CsheterocyclylC,-Caalkyl, Ci-Cioheteroaryl, or C-CysheteroarylC,-Cialkyl; each R* is
independently a direct bond or a straight or branched C;-Csalkylene or Ci-Cealkenylene
chain; and each R is C;-Cgalkyl, Ci-Cehaloalkyl, Cs-Crcycloalkyl, C;-CcycloalkylC:-
Caalkyl, Ce-Cjparyl, Ce-CioarylCy-Cialkyl, C-Ceheterocyclyl, C,-CsheterocyclylCy-Cialkyl,
C,-Coheteroaryl or C,-Cyoheteroarylalkyl; and where each tis 1 to 2.

In another embodiment, the invention provides compounds of formula (I), wherein

“’I/

Qis o :

Wis -N(R®C(O)-;

R' is hydrogen, an optionally substituted aralkyl, or an optionally substituted C4-
CioheteroarylCy-Cialkyl;

-V-R? is selected from the group consisting of:
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C6- ClOaryl Ci-C4al kyl or an optionally substituted

C2- ClOhet erocycl yl C1-C4al kyl ; and R2 is an optionally substituted

C8- Cl0ar yWo 2bhn/mpsssaspect of this enbodiment, V is a C pCtalpRyloess72 | n
anot her enbodi ment, the invention provides conpounds of formula (1),
wherein R5 Rba (R % A wherein Qis, nis 1; pis 0; Wis -N(HC(0)-; RLis
an optionally substituted C6-ClOaryl Crasal kyl or an optionally substituted
C2- Cl0Oheterocycl yl C1-C4al kyl ; and R2 is an optionally substituted

Cl- ClOheteroaryl. In one aspect of this enbodinment, Vis a Cl- C4al kyl ene.
I n anot her enbodi nent, the |nvent|on provi des conpounds of fornmula (I)
wherein R5 2 hs . Is -N(HC0)-; R1
is an optionall optionally
substituted C2- or an optionally
substituted C3- Crésic ' ept, Vis a

Cl- C4al kyl ene. 1 n anot her enbodlnent t he |nvent|on provi des” tonpounds of

forrrula(l),,\vvheielnRS R5a,\©/ /\Q

/“ F N /\k F
* N \\ ' \
! - s -~ \ F -~ M /“‘/\/ ,\‘/\/

Db

% is hydrogen; and
% is hydrogen.

In one aspect of this embodiment, each aryl, cycloalkyl, heterocyclyl, or hetercaryl
portion of an R group is optionaily substituted with one or more substituents
independently selected from C4-Cgalkyl, C-Csalkenyi, C,-Cgalkynyl, halo, C,-Cghaloalkyl,
cyano, nitro, Cg-Ciparyl, Ce-Croaryl C4-Caalkyl, Cs-Creycloalkyl, Cs-CreycloalkyiCy-
C.alkyl, C,-Cgheterocyclyl, C,-CgheterocyclylC4-C,alkyl, C+-Cioheteroaryl, Cy-
CioheteroarylCs-Cealkyl, -R'>-OR™, -R"*-0C(0)-R", -R'*-N(R"),, -R™*-C(O)R™, -R"-
C(O)OR™, -R"-C(OIN(R'"),, -R"*-N(R™)C(O)OR'®, -R">-N(R™C(O)R"®, -R"*-
N(R'™)(S(O)XR), -R'>-SR®, -R'*-S(0)R'®, and -R'*-S(O}N(R"),, where each R" is
independently hydrogen, C,-Csalkyl, C,-Cghaloalkyl, C,-C;cycloalkyl, Cs-
Cicycloalkylalkyl, Ce-Cioaryl, Ce-CiparylCy-Caalkyl, Co-Csheterocyclyl, Co-
CsheterocyclylC4-Caalkyl, C4-Cyoheteroaryl, or C,-CqphetercarylCq-Caalkyl; each R is
independently a direct bond or a straight or branched C,-Cgalkylene or C,-Csalkenylene
chain; and each R'" is C,-Csalkyl, C;-Cshaloalkyl, Ca-Cscycloalkyl, C2-C;cycloalkylCy-
Caalkyl, Cs-Cyoaryl, Cs-CyoarylC,-Cialkyl, C,-Csheterocyclyl, C,-CsheterocyclyiC,-Caalkyl,
C-Cipheteroaryl or C,-Cyoheteroarylalkyl; and where each tis 1 to 2.
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(R6)p wherein QisO, nis 1; pis 0; Wis -N(HC(0)-; RLis an optionally
substituted C6-ClOaryl or an optionally substituted

C2- Cl0hetwoaoyal3yis€l- C4al kyl ; and R2 is an optionally sweostErbamineeter2

Cl-d oheteroaryl. In one aspect of this enbodinment, Vis a Cl- C4al kyl ene.
I n anot her enbodi nent, the invention provides conpounds of formula (1),

wherein R5 R58 (Re)p 1)11 N.,,, wherein QisO, nis 1, pis 0; Wis
-N(HC(0)-; R1L is an optionally substituted C3-Crcycl oal kyl C1- C4al kyl ; and
R2 is an optionally substituted CB-Cioaryl. In one aspect of this

enbodi ment, V is a Cl-C4al kyl ene. In _another enbodi ment, the invention
provi des Conpolrprﬂg@tl'@f empedineat. tfp)lpvqmg} piopides compounds of formula (I), wherein

A\
Qis 0 ;

W is -N(R®)C(O)- or a direct bond;

R'is hydrogen, C;-C.alkyi, an optionaily substituted C¢-Coaryl, an optionally
substituted Cg¢-CparylC4-Cialkyl, an optionally substituted C,-C;cycloalkyl, an optionally
substituted C,-C,cycloalkyiC,-C,alkyi, an optionally substituted C,-C,sheterocyclyl, an
optionally substituted C.-CgheterocyclylC,-C,alkyl, an optionally substituted C,-
Cigheteroaryl, or an optionally substituted C,-CigheteroarylC,-C,alkyl;

-V-R? is selected from the group consisting of:

F F
. F .
/\/><F Y E /M /‘\/\/ "‘IY
) J A Y A / N\
=N —— and —

R?is hydrogen; and

R®is hydrogen or C,-C,alkyl.
in one aspect of this embodiment, each aryl, cycloalkyl, heterocyclyl, or heteroaryi
portion of an R' group is optionally substituted with one or more substituents



R5 R58 (R8)1, 411 1?1, 7 C3-Crcycloal kyl C1-C4al kyl; and R2 is an optionally
substituted Cl-C oheteroaryl. In one aspect of this enbodinent, Vis a

Cl- C4al kywene11/d3pssanot her enbodi nent, the invention proecter2conpsunds of
formula (1), wherein R5 R5a \/(Rs)p wherein QisO, nis 1; pis 0; Wis
-N(HC(0)-; R1L is an optionally substituted C3-Crcycl oal kyl C1- C4al kyl ; and
R2 is C3-Cral kyl or an optionally substituted C3- Cr7cycloal kyl. In one
aspect of this enbodinent, Vis a Cl-C4al kyl ene. I n another enbodi nent, the
i nvention provides conmpounds of fornula (1), wherein R7

independently selected from C,-Cgalkyl, C--Csalkenyl, C,~-Cgalkynyl, halo, C,-Cshaloaikyi,
cyano, nitro, Cs-Cyearyl, C-Cgaryl C1-Caalkyl, C5-Creycloalkyl, C3-CscycloalkylC-
C.alkyl, C,-Cgheterocyclyl, C,-CgheterocyclyiC,-Cialkyl, C+-Cioheteroaryl, Cy-
CcheteroaryiC,-Cealkyl, -R'-OR™, -R"5-0C(0)-R", -R">-N(R'",, -R"*-C(O)R"*, -R"*-
C(O)OR™, -R™-C(O)N(R™),, -R">-N(R™)C(O)OR™, -R™-N(R)C(O)R", -R"*-
NR'™)(S(O)R™), -R"™-SR"®, -R"*-S(O)R"®, and -R"*-S(O)N(R"),, where each R" is
independently hydrogen, C4-Cgalkyl, C-Cghaloalkyl, Cs-C.cycloalkyl, Cs-
C.cycloalkylalkyl, Ce-Cioaryl, Ce-CoparyiC,-Caalkyl, C,-Cgheterocyclyl, Co-
CgheterocyclylC,-C,alkyl, C,-Cqgheteroaryl, or C,-C,cheteroaryiC,-C,alkyl; each R is
independently a direct bond or a straight or branched C;-Cealkylene or C;-Csalkenylene
chain: and each R is C,-Cgalkyl, C,-Cghaloalkyl, Cs-C;cycloalkyl, Cs-CcycloalkylC;-
Caalkyl, Ce-Cyoaryl, Ce-CioaryiCy-Caalkyl, Co-Csheterocyclyl, C,-CgheterocyclylC,-Caalkyl,
C,-Coheteroaryl or C-Coheteroarylalkyl; and where each tis 1to 2.

In another embodiment, the invention provides compounds of formula (1), wherein

W is -N(R®)C(O)-, and
R’ is hydrogen, C,-C,alkyl,
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i11 1-N1 Qis 0; Wis -N(R8)C(0)-; Rl is hydrogen, Cl-Cralkyl,

C2- Coal kenyl , C2- Coal kynyl, C1-Cr7al koxy, hydroxyCl-C4al kyl

al koxyCl-wédabkiyisossan optional |y substituted C3-Crcycl oalpkyler2@n/0egt2 onal |y
substituted C3-Crcycl oal kyl C1- C4al kyl, an optionally substituted

C6- ClOaryl, hal oCl-C4al kyl, an optionally substituted C6-ClOaryl G - C4al kyl
an optionally substituted C2-ClOheterocyclyl, an optionally substituted

C2- Cl0het erocycl yl C1C4al kyl , an optionally substituted Cl-C oheteroaryl, or
an optionally substituted Cl- CoheteroarylCl-C4al kyl; R2 is hydrogen,

C3- Cral kyl, C2-C6al kenyl, C2-C6al kynyl, Cl1Cral koxy, hydroxy,

hydr oxyCl- C4al kyl , aIkoxyCl C4al kyl, an _optionally substituted C3-

Crcycl oal kyl ub ute C10 hal oCl1- C4al kyl, an
optionally s Ci phetier }ég of tionally substituted
h gen Cl kyl ;

hydr ogen, Cl1- C4a Kyl fial, kyl or ,06- C1l0aryl .

Cl- Cl oheteroary d.R7 is independently
enbodi ment, Vig a Cl- C4a|ky|ene In another e

‘n one aspect of this
bodi ment, the invention

provi des co ds of rmul a el -N\QisO Rl is an optionally
substituted 10ar§£:§i;23 le and _ﬁzf an@P ionally substituted

Co6- Cloaryl . | ne as t,of t .enbo I i § a Cl- Caal kylene. In
anot her enbodi nenit’, , t he Mivention prOV|des conpounds ‘of formula (1),

wherein R7 -N F

AQQ%
¢ % (\o q i
&, )m LRI
LR, ,fz,fwm,
%Qa@m
Q*IQﬂh;k%

In one aspect of this embodiment, -V-R? is selected from the group consisting of:
L F F
)(A\\<] A )(“\Y<j/ \/\\<<],~F
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QisO; R is an optionally substituted C6-ClOaryl Cl-C4al kyl; and R2 is an
optionally substituted Cl-ClOheteroaryl or an optionally substituted

C3- C7cyclwel2bylo3odss one aspect of this enbodi ment, V ispaT@P2G4abicyt ene. |In
anot her enbodi ment, the invention provides conpounds of formula (1),
wherein R7 I Qis O; RL is hydrogen; and R2 is an optionally substituted
C6-ClOaryl. In one aspect of this enbodinent, Vis a Cl-C4al kylene. 1In
anot her enbodi nent, the invention provides conpounds of forrmula (I),
wherein R7 1. N---N,/ Qis 0; R is hydrogen; and R2 is a C3-Cral kyl or a
hal oC1- CAal kyl . I n one aspect of thls enbodi nent, V is a Cratal kyl ene.

/\O ’\O\ /,’\O\ P ‘/\Q
/“\/\@ /\“ /‘ N
F, ,
F F
\ F
- “T\/kF \/\)<F N
- , N F o M /\\/\/ ,\"Y
F . ]

S0 /\\C/N
=N o

In another embodiment, the invention provides compounds of formula (I}, wherein
W is a direct bond and
R1 is

X A < N—(

In one aspect of this embodiment, -V-R? is selected from the group consisting of:

¥ F
\| ‘. \|I . F
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I n anot her enbodi nent, the invention provides conpounds of formula (1),
wherein Qis In another enbodi nent, the invention provides conpounds of
formul a (WP,208@l3ess8ed fromthe group consisting of: PCT/EP2010/064672

N- (3, 4-Difl uorobenzyl)-3-(1-(4-fluorobenzyl)-5-o0xo0-1H 1, 2,4-triazol -4(5H) -y
1)-1 Hpyrazol e- 5- car boxam de,

3-(1-(4-Fluorobenzyl)-5-oxo0-1H1,2,4-triazol -4(5H)-y1l)-N (pyridin-3-yl nmethy
1)-1 Hpy r azole- 5- ca rb oxam de ,

N- Benzyl- 3- (1- (4-fl uorobenzyl)-5-o0xo0-1H1, 2,4-triazol -4(5H)-yl) - 1H pyrazol e

-5- carboxam de,
3- (1- (4- Fl udy 1) - 5o 04K DY iL.ag0l- 4( §H.- y L) N- et hyl - 1H pyr azol e
-5- car boxantde X

3-(3-(4-Fluorob ) - 2- ox& m dzol i di -N- (py 2-yl met hyl ) - 1H- pyr
azol e5- car boxam €, 3:(3-(4-F OCF;, F CF,
uor obenzyl) - 2- oxoi m dazol i di n- 1- yl) N-((l nmet hyl 1H pyrazol -4

yl) met hyl )c At pyr@zolpe- 5- carhg F

3- (1- (4- Fror of ) - 5- ox6~1 M triazol - 4(‘§H) N} (oxazol - 4-yl et hyl
)-1 H- py r af 5- car boxam ¢

3-(1-(4-Fl uor obeszy 5-oxo- 1H- IN#'4-trjazol - 4(5H) -y ((3-nethyl -1H pyra
zol -5- yl)nethyl)-1H pyrazol e-5- cFrboxam de, £

N F
/\\\/\/k F * ’\)<F ) '
L F L d K F /\<\/\ /\|‘/\/ ,\\‘/Y

ROIRS
=N =

In another embodiment, the invention provides compounds of formula (1), wherein W is
-N{R®)C(0)-, and R is hydrogen, C.-Calkyl,

eRe e R AN

In another embodiment, the invention provides compounds of formula (1), wherein W is

RETSN

-N(R®)C(0)-, and R’ is hydrogen, C4-Cralkyl,

In another embodiment, the invention provides compounds of formula (1), wherein W is
-N(R®)C(O)-, and R' is hydrogen, C;-Calkyl,
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3-(1 -(4-Fluorobenzyl)-5-0x0-1 H1

,2,4-triazol -4(5H)-y1)-N-(pyridin-4-ylnmethyl)-1 Hpy r azol e- 5-car boxam de
, Wwo(h11/0343581 uor obenzyl)-5-oxo0-1 H 1 PCT/EP2010/064672
,2,4-triazol -4(5H)-y1)-N-(pyridin-2-ylnmethyl)-1 Hpy razol e-5-carboxam de |,
3-(3-(4-Fl uorobenzyl)-2-oxoi m dazolidin-1-y1)-N-((5-nmethyl-1 H py r

azol -3- yl)nethyl)-1 H pyrazol e-5-carboxam de,

3-(3-(4-Fl uorobenzyl) - 2-oxoi mi dazol i din-1-y1)-N-(thiazol -2-yl methyl)-1H pyr
azol e5- car boxam de,

N-Benzy1- 3- (3- (4-fl uorobenzyl) - 2- oxoi m dazol i di n-1-yl)-1H pyrazol e- 5-

car boxam d&=

zolidin-1-y1)-N((5-met hyl i soxazol - 3-yl ) nmet
3-(3-(4-Fl uor - o;oi md Ei di n-1-y1)-1H pyrazol e- 5- car boxam de,

3-(3-(4-Fluoro y1) - 2=oxai m dazol i,di n-1-y1)-N-(pyridin-3-yl met hyl ) - 1H pyr
azol e- 5-carboxpni de, 3-(1- (4 Fl uor obenzyl)-5-o0x0-1 H 1

,2,4-triazol -4f5H) -y1)-1 H pyrazgle;5- carh m de, a
N
<\ / \ N \_/
N N
Cz <«/§, y

\_LzQQ

In another embodiment, the invention provides compounds of formula (1), wherein Wis -
N(R®)C(0)-, and R" is hydrogen, C;-C,alkyl,
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3-(1-(4-Fluorobenzyl)-5-0x0-1H1,2,4-triazol -4(5H)-y1)-N ((5-nethylisoxazol
-3- yl)nmethyl)-1H pyrazol e- 5-carboxam de; or a pharmaceutically acceptable
salt t herwofwoi1llozemgot her enbodiment Q W Rl1, R2, R3, RpCcTRP2)1088467R7 and
R8 groups are those defined by the 0, W Rl, R2, R3, R5, Rba, R6, R7 and R8
groups, respectively, in Exanples 1 to 9.8 in the Exanpl es section bel ow.

I n anot her enbodi nent i ndividual conpounds according to the invention are
those listed in Exanples 1 to 9.8 in the Exanples section below. In one
enbodi nent, the nmethods of the invention are directed towards the treatnent
and/ or prevention of diseases nedi ated by stearoyl - CoA desaturase (SCD),
especi ally hungn SCD ( di seasessrel ated to dyslipidem a

<00 pref er.ab
and di sordem” o |p|dﬂi=»%bolisﬁ$ e edTa(fy di sease related to
el evated plagma/l i pid I'evdl s, wcardi ovadscyl ar, di¥sedse, .di abetes, obesity,
met abol i ¢ syndro ler mat oMdgf cal di sordey Ea t %ike by adm ni stering

an effectivé anount of a conpound of the invention. Thé present invention

al so relateg.to pharmaceutical c osition containi t he conpounds of the
i nventi on. bne enbodi nent, t ' i 3 Na conposition
conpri si nd ol he —-Ryent i i preeR % accept abl e
carrier and=m an\anofint effect\v o4/ | Je%l evel or to

treat diseases rel dysl i pider ni di sorders of lipid netabolism
when adm nistered to an~ami mal, preferably ’a mammual, nost preferably a
human patient. In an enbodi nent of such conposition, the patient has an
elevated lipid level, such as elevated triglycerides or cholesterol, before
adm ni stration of said conpound of the invention and the conpound of the

i nvent i on 7 anqihes eathodiment theiipventien eravices compeunds ehfeaeula 4).vhergin V-Revel .
Uility apd Testing of the Conmpounds of the Invention The present invention
relates to conpounds, pharmaceutical conpositions and nmethods of using the

conpounds and pharmaceutijcal conpgsitions for the treatnent|and/ or
preventioqa di seas ated byl 4tearoyl - ggeﬁs%ﬂra e { SCD) ,
especi al | yshu SED ( )ﬁ{ﬁ?&%é{aﬂhy iStasestrelatled o | i pi demi a
and di sorders of |ipid tabolis and espetial ly B disease related to

el evated plasma |ipid |l evels, especially_ cardi ovascul ar di sease, di abetes,

obesity, netabolic syndrone, dernatol ogytal disorders apd the |ike, by

adm nistering to E,.p FEnt %og‘ ch.treat t fective anmount of
an SCD m)dulating,F pe iallﬁ(g bi t% ng, geﬁfﬁ‘ln eneral, the present

i nvention provides & method Tor treating a patient for, or protecting a
patient from devel oping, a disease related to dyslipidem a and/ or a,

di sor der & apstheremRadiphRnt, thednvRptiandiravidesronouds of formula (hprheeain -\eBpeci al | y
a human bg ng, are outside the normal range (i.e., abnormal lipid |evel,
such as elevated plasnma lipid |evels), especially |levels higher than
normal, preferably where said lipidis a fatty acid, such as a free or
conpl exed fatty acid, triglycerides, phospholipids, or cholesterol, such as
where LDL-chol esterol |evels are elevated or HDL-chol esterol levels are
reduced, or any conbination of these, where said lipid-related condition or
di sease is an SCD nedi ated di sease or condition, conprising adm nistering
to an animal, such as a mammal, especially a human patient, a
therapeutically effective amunt of a conpound of the 1invention or a
pharmaceutical comnposition conprising a conpound of the invention wherein

t he conpound nodul ates the activity of SCD, preferably human SCD1.
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The conpounds of the invention nodul ate, preferably inhibit, the activity
of human SCD enzynes, especially human SCD1. The general value of the
conpoundswoftinmsoiseventi on i n nodul ati ng, especi al |y i nipclvigrmgiosdshe
activity of SCD can be determ ned using the assay descri bed below in
Exanple 9. Alternatively, the general value of the conpounds in treating
di sorders and di seases may be established in industry standard ani nal
nodel s for denonstrating the efficacy of conpounds in treating obesity,

di abetes or elevated triglyceride or cholesterol |evels or for inproving
gl ucose tol eranc Such nDdeIs i ncl ude Zucker obese fa/fa rats (avail able

fromHarl a =qu 'E (el pol i.s di ana) or the Zucker
di abetic fatty rg DF#EHtC}H Cfa) avachable f Foen(d % River
Laboratories ( -ntrea Quebec and rague Daw=8y rats {&harles Rivers),

as used in nDdeIs for dlet-lnduced obe5|ty (Ghlbaudl L., etal., (2002),

bes. Res. 10, p [ el have allso..been devel oped
for mce an L wLSoEﬁ f Ghve t are
i nhi bitors of des rases sare trleatyig.di seases and

di sorders in hunans and ot hér organ|§ns |nc?%d|ng all those human di seases
and di sorders mhi h are the result of aberrant del ta-9 desaturase

biological ﬂh& sjcdtlof del ta-9
desaturase jIV yﬁ éefﬂne‘ an dlated di sease
or condltlon IS f|ne -any gase O Fcondlt the activity

of SCD is elevated and/ or where |nh|b|t|on of SCD act|V|ty can be
denonstrated to thpg about sy tonatlc i rprovenents for the individual so
treat ed. l a di i eagh ondi tion includes,
but is not d t'o, Base lorc¥idi't i ch ils,5o¢Fis related to,
cardlovascular dﬂsease dysllpldenlas (|ncIu i ng but t limted to

di sorders of seruntlevelg of| tri che |des pertrlg ycerldenla VLDL,
HDL, LDL ﬂ"n ngh t"e 81/180fatty
aC|ds t hgr a ty| ds, fihed Ise Ir cholesterol, and

t ot al choleste * hyp (gholest @Jenta s -chol eSy.perol disorders
(i ncluding dlsorders char acteri zed’ by defectlve reverse chol estero

transport)), fanklla conbln d hyperllpndenla coronary artery di sease,
Hea ease, cerelroygech] ar di sease
t }ke isc qzstrokeian ansi ent

arterioscl
(i ncluding’bu \o
Tlﬁo) erlphe A, vascul ar |sease and™~«¥chemi c
reti nopathy. An SCD-nedlated di sease or condition al so incl®ddes netabolic

i schem c attac
7o st ancih SRR hadisnt Ha DiefibS BravieR e Aings ot PrrodR T wnendfv-RES 1

hypercoaguiablllty) Syndrone X, diabetes, insulin resistance, decreased
gl ucose tolerance non- |nsuI|n dependent di abet es mel litus, Type |

di abet es dlabetes betlc conplications, body melght di sorders
(|nclud|nd\but not to eS|’yA\$ye{b |ght cachexia, bulima and
anorexi a), weight s i ng ti sér devs ody¥ nde%&an

| eptin-rel ated di§bases. In a preferred enmbodi ment, conmpounds!of the
invention will be used to treat diabetes nellitus and/or obesity. An

SCD- nedi atreandierembodiment thevipvantier prstvisies compeungs etfosyuia (b whereini\sBf der s and
di seases that include, but not limted to, obesity as a result of (i)
genetics, (ii) diet, (iii) food intake volune, (iv) a netabolic disorder,
(v) a hypot hgham i sorder, i) , (vii) abnormal adipose distribution
(viii) abnefml™~ddip (03¢] rt t distribution, (ix) conpulsive eating

di sorders, and (x) notivational disorders which include the desire to

consume suygar carb | cohol s _or t asso tes with
obest ty r df e SirRAEHRL Hipu o PEViska ShmbdiiO or BHERA ML RIS AR T t oo
to, reducdd activity. Cbesity also increases the likelihood of sleep apnea,
gal | stones, osteoporosis and certain cancers. As used herein, the term
"met abolic syndrome” is a recognized clinical termused to describe a
condition conprising conbinations of Type Il diabetes, inpaired glucose
tol erance, insulin resistance, hypertension, obesity, increased abdom nal
girth, hypertriglyceridem a, |ow HDL, hyperuricaernia, hypercoagulability
and/ or
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m croal bum nem a. The Anerican Heart Associ ation has published guidelines
for the diagnosis of netabolic syndronme, Gundy, S., et. at, (2006)

Car di ol . Wwewo11x3b35813, No. 6, pp. 322-327. An SCD nedi aret/mbec0a6687Dr
condition also includes fatty liver, hepatic steatosis, vascular
restenosis, hepatitis, non-alcoholic hepatitis, non-al coholic

st eat ohepatitis (NASH), alcoholic hepatitis, acute fatty liver, fatty liver
of pregnancy, drug-induced hepatitis, erythrohepatic protoporphyria, iron
overl oad di sorders, hereditary henmochromatosis, hepatic fibrosis, hepatic
cirrhosis, hepatona hepat omegal y and condrtrons related thereto. An

SCD- nedi at cluydes biliary chol esterol
crystalliz s but not limted to,

gal | st ones, chdangi tils (PHC), progressive fanili al

i ntrahepatic ch .hi gh ser amma- gl ut anyl transferase
(GGT) PFIC, lowGGT PFIC (i.e. Byler disease, Byler syndrone), Caroli's

di sease, biliary helmnthiasis, biliary strictures, chol edocholithiasis,
obstructive cholestasis, chronic cholestatic di sease, presence of biliary
sl udge, and cheql st ehotifept, tHaahdatianl pRvided\Borsdomas of Birfdla ¢, s@rsn or
condition al so in%%udes but is not limted to a disease or condition which
is, or is relat®d primary hypertriglyceridem a, or hypertriglyceridem a
secondary to ano th di sorder or di sease, such as hyperlipoproteinenias,
fam lial histi b reticulosis, |ipoprotein |ipase deficiency,

apolipoproteind;;L gpncy (such as ApoCl| deficiency or ApoE deficiency),
yp
d

An SCD. e &1 o i Soasd b KBTI FoNCAPLR Hicr bieder. By Eoplidorgn*  © 0

An ScD- med St e
pol yunsat ld;bﬁdlﬁdy SustititeriolC LatUIENC 8k, R de Bin opﬁorﬁll;dﬁrbsﬁmwdag,rcc,adrylpancs ki n

Sebor r nei GGk BOIFY e Pooeh T e ble B HRRm ERM ooV BHET P lolfipS25c 0

related to production or secretions from nucous nenbranes such as

nonounsaturated fatty acids, wax esters, and the |ike. Preferably, t he

compounds of ~_jigndulby Sfcbihett, e IRVENER brodie QLSRBYIALE of RlALIE (F GiblerdiPT ITBL T ON

by reduction of excessive sebum production t ypically results 1n their

formati on. The |nvest§&??ron of the role of SCD inhibitors in the treatnent
(

of acne was advanced di scovery that rodents | acking a functional
SCD1 gene had changes i he condition of their eyes, skin, coat (Zheng Y.,
et al. "SCD1 is exgre ) i n sebaceous glands and is drsrupted in the
asebi a nouse", Nat. ;?ﬁéfﬁf(l999) 23:268-270. Myazaki, M, "Targeted

Di srupt i onvhereisdair ol CoA DeB i 1ipds 8] Wi YRR (R)- c% icanestionally ophy of
Sebaceous e Eyelid",

> N CORgE ORDIARIGSRACIE G RBla SuBt M CEB RSO OR,

resi st anc&«akYlt %OQ'PQ%IW&}‘PS"@S%’ @@W[M‘%s%@&é'fqrcﬁ“é’rﬂ'°'?ﬂﬂlﬁ§\éb§"%?ﬂ ts f r om

di sruptiorg Qi‘etérb@yrcplcﬂﬁkmdndlrazpsd -0adIky, €, BlloRd Apdrbxe A akTDaIRGY Cat | on”
Chem (2007

o] gl i at ed (i sease or
condi ti on %%"M ?’h%‘?"l?ﬂ%'[;'b SUH?‘I‘%%E‘E& f%é’)‘ﬁ’cmé{k}ﬁ'ugrfa?‘? 1'6reg‘ylhﬁ%°ptlﬂ"8 chitis,
pancr eat i tsubstit@éd €g-84dal bt arsoptibhallysabsiiledCl-Or hefesoaryty Bione a‘spbcrt@smss and
prenenstrual ﬁ¥$ggqpe.(gnggq-nediated di sease or condition also includes
but is not®MRORIRRLY %5 alefr@%HER%or condition which is, or is related to
cancer, polycystic ovary syndrome, neoplasia, malignancy, netastases,
tumours (benign or malignant), carcinogenesis, hepatomas and the like. An

SCD tedi at ed s Gaace QoA @bt bRl BSmAy ARG Alla 1 Sirein

i ncreasing | ea y mass or ['ean nusc mass IS Ire as I's
desirabl e i n enhanci @r f or mance t hrough nuscl e burldrng. Nyopathies and
| i pid myopat hi es such Rbarni ti ne pal mtoyl transferase deficiency (CPT

or CPT Il) are alse_i gled herein. Such treatnents are useful in humans
and in ani mal husbandny, gincluding for adm nistration to bovine, porcine or
avi an donestic ani nmal Tﬁny other animal to reduce triglyceride

product i orwherein 8xis pr &Vi de | eBiiget: pie 8t Wis MNERE®)aRdisoan entignallyisubstiitedral s. An
SCD- nedi at(‘?%&\e’iﬁﬁéﬁl@rcﬁlﬁﬂdéﬁd Fﬁ‘rls ah Bptidnaffy HBSHuRIESEFFH. M orfeligldd ON that

is, or is relat neurol ogi cal di seases, psychratrrc di sorders,
nultrple sclerosi s, eye diseases,
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pol ycystic ovary syndrone, sleep-disordered (e.g disturbances of breathing
or circadian rhythm dysomnia, insomia, sleep apnea, and narcol epsy),

abnor nal wbanimsoissansferase | evels, respiratory di sordecs/Eepaoiosasnne

di sorders. An SCD- nedi at ed di sease or condition al so includes neurol ogi cal
di seases, including mld cognitive inpairnent (M), cerebral anyloid

angi pathy (CAA), down syndronme (DS), depression, schizophrenia,
obsessi ve- conpul si ve di sorder, and biopol ar di sorder. An SCD- nedi at ed

di sease or condition also includes neurodegenerative di seases, including

Al zhei mer' s di sease, Parkinson's disease, denmentia with Lewy bodies,

anyot r ophPtthisgnehogiment \ois @G sCalkyleps Gehrig' s di sease, Al pers' disease,

Lei gh' s di sease, Pelizaeus-Merzbacher disease, O ivopontocerebellar

atrophy, Friedreich' s ataxia, |eukodystrophies, Rett syndronme, Ransay Hunt
syndronme type || nd wn' s _syndronge. An SCD-nedi ated. di sease or condition
2150 Tnol s o anciE emafiment e iaiom peHOR corBrouSS PLPLEATE SRt o

di seases or infectiong gacluding but not limted to all positive strand RNA
viruses, coronavirusey/ARS virus, SARS-associated coronavirus,

Togavi ruses, Picorpavj es, Coxsackievirus, Yellow Fever virus,

Fl avi vi ri dae, ALPHAVNRU (TOGAVI RI DAE) including Rubella virus, Eastern
equi ne encephalitis éi%’ ~* West ern equi ne encephalitis virus, Venezuel an
equi ne enedpre Qtis s @i rus, Shisdbipds Ui Wis-N(BE(O)KR' fsamasdtionally sabstititek ungunya

virus, O ny ' NYONG AV I-f R .river. virus [0 Vi rus havi r uses;
ASTROVI Rl %Kg}‘?q’ﬁ%?ﬁiﬂﬁgj Cilitnr AR a'?—ERF&HE"!XSS[“P%Wgé;é‘&““&%ﬁﬂﬁlvﬁ)’ﬁ%AE

i ncl udi ng asfeesi oftthisrembodiment vhis afC.Svatkglene.r us, Norwal k virus, Calicivirus,
Bovine calicivirus, Pig calcivirus, Hepatitis E;, CORONAVI RI DAE i ncl udi ng
Coronavi rus, SARS virus, Avian infectious bronchitis virus, Bovine
coronavirus, Canine coronavirus, Feline infectious peritonitis virus, Human
coronavi rus 295Enotherambediment theripuentiemproviges Ferapqyiega ef formulgy (I}, whereimr ci ne
epi dem c di arrhea vird4sgsaPorci ne hemaggl utinating encephal onyelitis virus,
Porci ne transm ssible §roenteritis virus, Rat coronavirus, Turkey
coronavirus, Rabbi c;%ggivirus, Berne virus, Breda virus; FLAVI VIRl DAE

i ncl udi ng Hepatiti viyus, West Nile virus, Yellow Fever virus, St. Louis
encephal itis virus, y;Group, Hepatitis G virus, Japanese B
encephal i Where Q. BIrray VRlsd £y ieG0RRMNHIC®)Y R %n dpibhdisubstihaaean

tick-borne encePhaIitls Vi rus, Ear Eastern tick-borne encephalitis virus,
Kyasanur foCedetapayS:-Cualiohiang Riis CyCralky! o eptisnglly subsfitut k henorrhagic
fever Vir @Seyclodkyl. i1 BRe dépedtof tHO sMbadiIMENVIh YT Mypéneyi rus, | Theus virus,
Roci o encephalitis virus, Langat virus, Pestivirus, Bovine viral diarrhea,
Hog cholera virus, Rio Bravo G oup, Tyuleniy Goup, Ntaya G oup, Uganda S
G oup, Mddoc Group; PICORNAVI RI DAE i ncl udi ng Coxsackie A virus, Rhinovirus,
Hepatitis A vi truanottenesbbdiment treanentiors prevides convioupdy of fasyuld/l), whetein  Hunman
poliovirus 1, Cbxsackgeﬁg; POCYVI RI DAE i ncl udi ng Potyvirus, Rynovirus,
Bynovi rus. Additionaliy, &% can be a disease or infection caused by or

| inked to Hepatitis vi s, Hepatitis B virus, Hepatitis C virus, hunman

i mmunodefi ci ency v§+u5 (‘frV) and the like. Treatable viral infections

i ncl ude those where t M%;us enpl oys an RNA internedi ate as part of the
replicati (hepatitis_qr. H:.V).; Ll L LY | se or

i nfecti on@gﬁ%@gqﬁ)y or i nkér(‘j%t10 pli’%\l/% Vr\{iggq(m(g%f Pa'r?oatn Vofp?igg@g sglﬂ%'hﬁ%g

i nf | uenza CarfHoaod IGaiGadilkylon am optianalhesubstithied Carthetatecycyh G akgddandRiine

instant s [y L 4 b D1 i i ; Yy acids (such
as the C9-Igl (E:%B{’ Jga@g% %gttu?g(ynéot?m%l?lgér?g@?%%%%f%ﬁ?@ﬁé@@bﬁlﬁ?ééﬁ%ﬁ shed by
del t a- 9 désalkylensses, such as stearoyl - CoA desaturase 1 (SCD1). As such

t hese conpounds inhibit the formation of various fatty acids and downstream
metabolites thereof. This may |l ead to an accunul ati on of stearoyl-CoA or

pal m t oyl - CoA and ot her upstream precursors of various fatty acids; which
may possibly result in a negative feedback | oop causing an overall change
in fatty acid netabolism Any of these consequences may ultinately be
responsi ble for the overall therapeutic benefit provided by these
conpounds. Typically, a successful SCD inhibitory therapeutic agent wll
nmeet sone or all of the following criteria. Oral availability should be at
or above 20% Animal nodel efficacy is | ess than about 20 ng/Kg, 2 ng/Kg, 1
ng/ Kg, or 0.5 ng/Kg and the target humgn dose is between 10 and 250 ng/ 70
Kg, al though doses outside of this range may be acceptable. ("ng/Kg" neans
mlligranms of conpound per kil ogram of body nass of the subject to whomit
is being adm ni stered). The required dosage should preferably be no nore

t han about once or twice a day or at neal tines. The therapeutic index (or

- Y M I M N D Y I T Y I o I A~ .



These results provide the basis for analysis of the structure-activity
relationship (SAR) between test conpounds and SCD. Certain-groups tend to
provi de mwoeopai3ess8 i nhi bitory conmpounds. SAR anal ysi s ipeT@peo10fosdshe t ool s
those skilled in the art may enploy to identify preferred enbodi nents of

t he conpounds of the invention for use as therapeutic agents. O her nethods
of testing the conpounds disclosed herein are also readily available to
those skilled in the art. Thus, in addition, the determ nation of the
ability of a conpound to inhibit SCD may be acconplished in viva In one
such enbodinent this is ac_conPI i shed by adm nistering said chem cal agent
to an ani mal af¥anothesgmppdimen Mei'g\r%@m pguides ympeiindg ef fprmiga Il hereiry

l'i poprotein (VLDL)-reglsagead di sorder and subsequently detecting a change in
plasma triglyceride | 3l N said animal thereby identifying a therapeutic
agent useful in tr a%&f triglyceride (-TG- or very |ow density

| i poprotein (VLDL)iT# atgl disorder. In such enbodi ment, the animal may be
a human, such as a hlﬁﬁﬁ“p tient afflicted with such a disorder and in need

of treat Myhbreif Q38 d i sordeg |s1|'ﬂ»:§W‘:§lmH%“(Qﬁ-dRmrﬁo#ﬁBnﬁw%bbétﬁhté{d Vo
processes, sal d change in SCD1 act |V|ty in sald animal is a ecrepse in

activity, Gote ¢3é¥|901cya'MQF an Aptiogaly sybsfituted futGehetRioausi -y apd R

subst ant i ahloptidriay Bibstifuft’l BLOLIRIEBElYI. aA oh¥ abpechbf this @éalbbamfentlesgblg,ase,
delta-6 d% algiirase or fatty acid synthetase or other enzymes contai ning
iron at t &% %e site. The nodel systens useful for compound eval uation
may include, but are not limted to, the use of |iver mcrosones, such as
frommce that have been mai ntained on a high car bohydrate diet, or from

i donor . B BRBARET Bephod By B ARRR Y o FURT B, ool

and 3T3-L1 (from nouse Bdi pocytes) may al so be used. Prlnary cell lines,
such as nouse prinary ocytes, are also useful in testing the conpounds
of the invention. ole animals are used, mce used as a source of

prinary hepat ocyte may al so be used wherein the m ce have been

mai nt ai ned on a high ar ‘qﬁydrate diet to increase SCD activity in

M r ocr osonbereim@/ivr el evat s Plpas Bes iIN(H)GE); BEis anvapitiondlly sabstituted:
18:1/18: Od(fﬁe ?39%101% Elﬁﬁl%gsh Bgﬁdﬁam I\gﬁnsﬁmtea dci‘Qf,,, erflyeiyIcOlc Bk {Card k¥ nor mal

triglyceri yI'ng transgenlc m ce
desi gned falsyl Q\'ﬁﬂéﬁ'?ﬁﬁyv ?@W'ﬁ@ﬁsacﬁv‘éo%lhéolmﬁsm@f thquﬂn%md/ Banst er s
are al so ysefdakgenani mal nodel's, especially those expressing CETP

(chol est erol ester transfer protein). Another suitable nmethod for
determining the in vivo efficacy of the conmpounds of the invention is to
indirectly nmeasure their inpact on inhibition of SCD enzyne by neasuring a
subj ect’ s Desatruirsitted embaditnent) tHesinvention piovideg torppountis bhferm@anp whedrein
"Desaturation I ndex" as enpl oyed in this specification nmeans the ratio of
t he product over the rate for the SCD enzyne as neasured froma given
ti ssue sanple. This na ( cal cul ated using three different equations
18:1n-9/18: 0 (ol ei i‘fPover stearic acid); 16:1n-7/16:0 (palnitoleic
acid over palmtic achd _and/or 16:1n-7 + 18:1n-7/16: 0 (rreasuri ng al l

ERy C P o e e e
be neasur @d-dmaryltohan optizinaliy mtbslltutedd.‘.zfmaletérmlyfmeﬁmlaylymd Rtiy anf t | ssues.
Desatu r at 'pﬁ\&\all GBSty ga?ﬂf’ ﬂ%erﬁgﬁﬁkh”& O&sﬁe& o“ g‘-% emt?ordlrmfrﬁ% J b{) t of

profiling. er o seases an rsorders are the resu
aberrant SGakylemenl ogi cal activity and nmay be ameliorated by nodul ation of
SCD1 bi ol ogical activity using the therapeutic agents of the invention.
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I nhi bition of SCD expression may al so affect the fatty acid conposition of
menbr ane phosphol i pids, as well as production or levels of triglycerides
and chol espenolo3esgers. The fatty acid conposition of plrosmPediopsas2
ultimately determ nes nmenbrane fluidity, with a subsequent nodul ati on of
the activity of multiple enzymes present within the nenbrane, while the
effects on the conposition of triglycerides and chol esterol esters can
affect |ipoprotein netabolismand adi posity. In carrying out the procedures
of the present invention it is of course to be understood that reference to
particul ar buffers, nedia, reagents, cells, culture conditions and the |ike
are not i nt endéuanathesembogimenhghe ipvantign eravisiep sompeunds of tegnla (). rwdterrie al |
related materials thals gae of ordinary skill in the art woul d recogni ze as
being of interest or gg in the particular context in which that

di scussion i s present or exanple, it is often possible to substitute

one buffer system or the medi um for another and still achieve simlar
if not identical, res .;Those of skill in the art will have sufficient
know edge vﬂnfere?rvéhs sy¢f ens ‘ang |§?%Qd%ﬂglr@(ﬂ)é®)ﬁ${1 E&ar%‘ptn%ﬁél@ subbtiligyt undue

experimentation, such sy ibstitutions as wl |l serve their

D e 1 oy tnalhy I Bk Boig ap opeAl SubstiueRs) GG rie pie ssped

Al t er nat i \Wethis erab@liri&it, ¥ wael-c gpe. used to neasure the effect of SCD
i nhi bition on sebaceous gland function. In a typical study using ridnets,

oral, intravenous or topical fornulations of the SCD inhibitor are
admnistered to a rodent for a period of 1 to 8 days. Skin sanples are

t aken and pr epér anbtherrenibodimant dhecialentiss prwites tompoutels ef formela ¢l wheesms gl and
nunber, size, or Iiplq gntent. A reduction of sebaceous gl and size, nunber
or function would in that the SCD |nh|b|tor woul d have a benefici al

i npact on acne vul (Clark, S.B. et al. "Pharnacol ogi cal nodul ati on of
sebaceous gl and acg' t§§hnechan|sns and clinical appllcatlons Der mat a
Ccin. (2007) Vol : f%é 137-46. CGeiger, J.M, "Ret i noi ds and

sebaceous gl %% l.oqYV, . 5-10).
Phar maceut gﬁq'geg]%pom tions' om%'gﬁ \’y(% @%@f Elrﬁrﬁ?ptgﬁ%v%ﬁ&%gg)pr esent
i nvent i on GiGroydlaalkyta L albylpart Rﬁsenmph@alltemmtad ©rC ghateraamnl. g onke
conpounds 4 g[é Jtlaﬁthls@ﬁ?&tdlnﬁ’éhtqyécajé%‘il RREi N. I'n one enbodi ment, the present
i nvention Telates to a conposition ¢€o ri'sing conpounds of the invention in
a pharmaceutically acceptable carrier and in an anount effective to

nodul ate triglyceride |level or to treat diseases related to dyslipidem a
and di sor der s g ahdther @riBRkieiehl 15Ty 2HRGR pRABES oingo s oPoRTUIB M Wlerein
preferably a mamal, mwtpreera y a human patient. In an embodi nent of
such conposition, théwb |ent has an elevated lipid |level, such as el evated
triglycerides or chol et Pol , before administration of sai d conmpound of the
i nvention and the d of the invention is present in an anount
effective to reducé s i;pid level. The pharnaceutical conpositions
useful herein also co4 alnfa pharnaceutlcall¥ accegptable carrier, including

any suit aBYe Rignt br exci PithiP s hVed Nk Qe & W%'&F‘W(?élﬂﬂtﬁﬁq’ agent
t hat does G}Cltycydléw{yfc1l-¢kdlk9leaﬁd1kz |Br03d1+§lkyl(hlﬂaﬁf)pmlhb§lﬂisﬁtﬁteh&'f3m ul to the

di vi dual t . [ be adm ni st d w t hout
undue. ¢ oxi GPISPaRSh T A GHACLal i CBRUBTADHS edr - BkUS | ude, but ar 6 not

limted to, liquids, such as water, saline, glycerol and ethanol, and the
| i ke. A thorough di scussion of pharnmaceutically acceptable carriers,

S ENCES (ick TSR i QRSB Siter PRyl b WA 27

are famliar mﬁt ~how to determ ne suitable doses of the conpounds for use
in treatlng N eases and di sorders contenplated herein. Therapeutic
doses are ge eﬁgvj identified through a dose ranging study in humans based
on prelim nar nce derived from ani mal studies. Doses nust be

suffici entQiso @sul't ; WisaNRIG R hdwdmanl% Cb@tkelf Ct-CatlkenyliCcausi ng

unmanted f for an
ani mal S%g&q‘ﬁ S IkB)EOV hgé}gﬂg'atd ?‘ Ry alﬂ- %Il g,pﬂa?,aggugsa ng/ Kg, 2.0
my/ Kg, 5 cpm@pv@oaman@pk@aamubz@tur@/%cvcvﬂeﬁj oebyl. anoBianeix hi o range
may be acceptabl e. The dosing schedul e may be once or tw ce per day,

al t hough nore often or |ess often nay be satisfactory. Those skilled in the
art are also famliar with determ ni ngggadm ni strati on nethods (oral

i ntravenous, inhalation, sub-cutaneous, transdermal, topical, etc.), dosage
forms, suitable pharmaceutical excipients and other natters relevant to the
delivery of the conmpounds to a subject in need thereof.




In an alternative use of the invention, the conpounds of the invention can
be used in in vitro or in vivo studies as exenplary agents for conparative
pur poses wo 2bimmdozzsher conpounds al so useful in treatnerCT@P01006437Dt €Cti ON
from the various diseases di sclosed herein. The pharnmaceuti cal
conpositions according to the invention are those suitable for enteral,
such as oral or rectal, transdermal, intravenous, intradernal

subcut anceous, intramuscul ar, colonical, ophthalmc, intraurethral, nasal
(e.g. inhalation), intraperitoneal and parenteral adm nistration to

mammal s, including man, to inhibit stearoyl-CoA desaturase, and for the
t r eat ment Segsti P C oyl haleBcCaaliot amqmo'@qlléawwmt%gawaa% Gakylhvary. | n

general , tabaarahaéu&ﬁ@teulcgatmrré@ém@w IaRRptiGHRAIP shisshtuied GLC ARRELFRIE Y

effectlve anount nacologlcallé)actlve cQ ound of the instant

Chvent | o Cotr R Qitioralb SRS Coh oHPtEIPeBcor 41 oRGBI, MRSHMad S cai | 5
accept abl e;1aharet¢awls1-c4aTltw Rﬂtwmsg&ogt-cadltyy G akenyE, TGyl ad,- t he

i nvention are usef ul i ure.o rmceut | cal itions
conpri si n&’%{ PN VIR ¥ ééwty‘ngr%itﬂﬁ %hét?ﬁw?ﬁﬂ@%%ﬁ bc?ﬁ‘i‘ff%n%f i on or
adm xt ur eloapctybimamylcaqobmmallyosfubetauueu:Erea:@nyltwdwta ¢4an<y|ea|t bptionaiy er aI or

par ent er al op.. For entera aren i cat

preferred 't'%?g'&?ﬁc ﬁ?’gt“ﬁ?te%?ﬁycé‘f %@f‘l‘t?8°'bar‘r§a'rﬁs“ﬁt?e a bﬁﬁﬁ%é’g[ﬂ ?gaﬁ corrp05| tion
accordi ng hydrogéreon GivzatkyloandB’ isardepesdently gy;lregem Ce-Spalkl mloCatialkyl or

h th t
Pngt gglcggtd td‘g gemr) aish&g% uen?rﬁ%é'ﬁevf {;bsWextrosg agulc\r/gse,

mannitol, sorbitol, cellulose and/or glycine), lubricants (e.g., silica,

tal cum stearic acid its magnesium or calciumsalt and/or

pol yet hyl enegl yratolher 8Rbodiftent B iRjehtiah F@vﬁ@&@émmdbm@ﬁﬁ@a Iﬁvﬂ\erein
nagne5|untalun1nunts|Ilcate starch pas gel atin, tragacant

met hyl cel | ul ose, sodluntcarboxynethylcelIulose and/ or pol yvi nyl pyrrol i done)
and di si nt egr A@ﬁe g., starches, agar, alginic acid or its sodiumsalt)

or effervesce t ﬁt res and absorbants colorants, flavors and sweeteners.

I n anot her aspagr' the present invention the conpounds may be, in the form

of inject&lSe cdnposi: tl%n§ an, ogtiongfh fiahsfyed Qqﬁe@[)@;ctrgﬁtkéﬂhl%‘ds%ﬁ Bt #bns or

suspensi oapt,uoran;d SHDStRGEH LOY-C Baryl. Wh CoheC abpdee dldRNbmBedmehty Priepargsd from
fatty emu S or suspensions. The conpositions may be sterilized and/or
contain a&fﬂ@a such as preserving, stabilizing, wetting or emnul sifying
agents, solutlon pronDters, salts for regulating the osnotic pressure

and/ or buffers. In addition, they may al so contain other therapeutically
val uabl & subst mﬂaﬁ,%nertnt%o&ﬁgﬁpme hhoBrbues BURRANAE oPERALIT by
conventi onal m Xi ng, coating ne cCont4in about
0.1-75% preferj?ly about 1- 5096 of the active ingredient. Suitable

formul ations fopstransderrnal application include a therapeutically
effective andug;f f a conmpound of the invention with carrier. Advantageous
carriers inclu Qb or babl e pharnmacol ogi cally acceptabl e solvents to assi st
passage t@isugR the SR? is apfoptioralli sgbstituBibE aC ratylCaiG.alkyll and RYiamsder rral

devi ces a, JRafK]

reservoir tcl)éﬁdt%g‘; %ll%l’? it e@c%%égﬁﬂg@ %{)ﬁaﬁw %t carri cg;rl aﬁop | onal ly a
rat e- cont Pﬂﬁﬁﬁﬁﬁjﬁﬁfég'ﬁlemboﬁlﬂ‘eﬂbl\ﬁlﬁé t%@'kﬂgiﬁ)ound of the skin of the host at
a controlled and pre-determ ned rate over a prolonged period of tinme, and
means to secure the device to the skin. The nost suitable route\MII
depend on the nature and severity of .the condition tre Those
skilled in thelgfot '%ﬁ’@"g’f’é'ﬂ‘ef‘hmq invgntign proviges 8?%?%"%@0{;%%‘%?

met hods, dosage fforns, suitabl e pharmaceutical excipients and other matters
relevant to the Jdelivery of the conpounds to a subject in need thereof. The
conpounds of the thentlon may be usefully conbined with one or nore other
t herapeutic ag or the treatnent of SCD- nedi ated di seases and

condlOI ti gnsnnsPr errabRyuj Hybidgen: e theérammtgalq sap§itited Es-TRlappt aﬂoﬁer om
anti di abetics i de ti-obesity agents, anti-hypertensive
agents or aF‘H%ﬁ‘PB%F‘ "ﬁg’gﬁ‘t’%‘}'%‘r‘ﬁ%s@'(gﬁ'k& Bfti onal aspect of the present

i nvention concerns a pharnmaceutical conposition conprising a
therapeutically effective amount of a compound of the invention in
conbination with one or nore other therapeutic or diagnostic agents. For
exanpl e, the conposition can be fornmulgted to conprise a therapeutically
effective anount of a conpound of the invention as defined above, in

conbi nati on with another therapeutic agent, each at an effective

t herapeutic dose as reported in the art. Such therapeutic agents may, for
exanple |nclude |nsuI|n |nsuI|n derlvatlves and ntnetlcs insulin

o o " B o o I T o



hypol i pi derni ¢ agents, such as 3-hydroxy-3-nethyl-glutaryl coenzyme A
(HM& CoA) reductase inhibitors, e.g., lovastatin, pitavastatin,

si nvast atwo,20prBys&Est atin, cerivastatin, nevastatin, vel estratP2on/o64672
fluvastatin, dalvastatin, atorvastatin, rosuvastatin, fiuindostatin and
rivastatin, squal ene synthase inhibitors or FXR (farnesoid X receptor) and
LXR (liver X receptor) ligands, cholestyramne, fibrates, nicotinic acid
and aspirin; anti-obesity agents, such as orlistat, anti-hypertensive
agents, inotropic agents and hypolipidem c agents, e.g., |loop diuretics,
such as ethacrynic acid, furosernide and torsernide; angiotensin converting
enzyne (ACE) i%W%P@Pogﬂ@ﬁt-ﬁ?'b‘@ﬁ‘ﬂ?’baﬁoﬁ’#?s eAprArAs pf formida dhmherein
fosinopril, lisigaopril, noexipril, perinodopril, quinapril, rampril and
trandol apri | ; i?%i bitors of the Na-K-ATPase nenbrane punp, such as di goxin;
neut r al endop?pn &se (NEP) inhibitors; ACE/NEP inhibitors, such as

onmepatrilat, "sappdltyilat and fasidotril; angiotensin Il antagonists, such
as candesgfisano eprosar sdrobed @na 2 ChGalkyidn a htaﬁ;lmrmﬁ(gr. an opdd

val sartan, in particular val Sartan; p-adrenergic receptor blockers, such as
acebut ol oPspast efibisgmbogiment & is 12 Citfralkyess-ol , metoprol ol , nadol ol ,
propranolol, sotaiol and tinolol; inotropic agents, such as di goxin,

dobutami ne and mlrinone; calcium channel blockers, such as am odi pi ne,

bepridil, diltiaze felodi pine, nicardi pi ne, nirpodinpine, nifedi.pine,
o Bl di pi HEenget sEBegiint hebieriod piedicks BomReytls oD Brinte 15 wiBrsiE & o
descri bed by Pategl Mna (Expert -Opin Invegtig Drugs. (2003) Apr;
12(4):623-33) infthe figules 1 tio 7. A cofpound of \f he present vention
may be adni n/stared, eifhey si rrulﬁ?r\eouglné, fore dr after tHe §ther active
| ngredi ent!,” ‘& Lars ePar IELQJ,:); n”\sa_ orngi Arey It o Ny
adm ni stration or “togetjper 41 n thgq sa phaf maceuti cdl feérmnul affi ons The
structure of the activebagents i@entified &y code n@nberso(no®.), generic
or trade names may be taken fromthe actual edition of the standard
conpendi um "The Merck | ndex" or from databases, e.g. Patents International
(e.g. M5 Wrld Publications). In another aspect is the use of the
phar maceut i cal icqriuuaes ieibainiat, Grsiavenaosl pahidwe corapoupts etfotm@a (IRf a
medi canment__f or tfhe hr eat ment _gf SgD— medi at ed di sease or condition. In
anot her aSBEEEdTOM AR APUR cEPSISINGIL mceuti cal conposition or combination as
descri bed abovean{34-Difuergbespndra(i-@rluofobanzpcl-oarthit  2{Hotriazdid (SH)edt tHent  of
condi tions %sslo_cg_aétéd WIJ h stearoyl - CoA desatruase activity. |In another
aspect i s Py 6?|§r et conposition as descri bed above for the treatnent
of conditions &q$¢¢Fhpmbenty)b-oxeel HIE btriazaa(DH)- )i d-apyigin-gmethwBdi-br ase.
Prepar at i g)glsazglg_rﬁym ﬂf?d% It is understood that in the follow ng

, conpinatirons”

descripti of substituents and/or variables of the depicted
formul ae are p&-Renzytdb{elddivorobenzylicieoxa bkl 2 bitierdidSHadu] H-pyrazae-abl e
conpounds..ghfoxdthidh. @l so be appreciated by those skilled in the art that in
t he process described bel ow the functional groups of internedi ate conpounds

may need to be 3fdidf-Eloebenzyshpxoabi-d Jot-Hiagehd (g - Mmsthy-SHowrazaiect-i onal

groups i nGhideaigdr oxXy, amino, nercapto and carboxylic acid. Suitable

protecting groups far hydroxy include trialkylsilyl_ or diarylalkylsilyl (a.
B but 1 o eyt Eluothbenahnz oIy Gy Jr P 2 Yhnettngh Y Ppdols
t et r ahydr gariesvamiddrenzyl, and the |ike. Suitable protecting groups for

i no, i di i, di i ncl.ude t-b bonyl.,..b I bonyl ,
and Che T ke ElbaElBRERHADA PlRMERaIpe- I NAE R RERREE G 0y TR
(where R' yi)ymettlykyiH-pyasizole-Bradoydnaitiy| ), pnet hoxybenzyl, trityl and the

li ke. i tabl [ j L,d jocl | I
aryl al kyl oot P By oLt BrAl PR AT B M R e S
Wi t h st anggradolecetarbopagsde, whi ch are wel | -known to those skilled in the art

and as describ = i i } in
detail in G con Cniorobeha s pfo-ip AN AR PG an{ios Eblr e

Synt hesi s Y)oedwl);1Hipynazete-5-cygbpxamidghe protecting group may al so be a

pol ymer resin such as a Wang resin or a 2-chlorotrityl-chloride resin. It
w Il also be appreciated by those skilled in the art, although such
protected derivatives of conpounds of this invention nay not possess

phar macol ogi cal activity as such, they nmay be administered to a nmanmmal and
thereafter netabolized in the body to 4gprm conpounds of the invention which
are pharnmacol ogically active. Such derivatives may therefore be described
as "prodrugs". Al prodrugs of conmpounds of this invention are




i ncluded within the scope of the invention. The follow ng reacti on schemes
Illustrate nmethods to make conpounds of this invention. It is understood

t hat one wii2bliado3se the art woul d be abl e to nake thesepcompreanasichy
simlar nmethods or by nethods known to one skilled in the art. In general,
starting conmponents may be obtained from sources such as Sigma Al drich,
Lancaster Synthesis, Inc., Maybridge, Matrix Scientific, TC, and

Fl uorochem USA, etc. or synthesized according to sources known to those
skilled in the art (see, e.g., Advanced Organic Chem stry: Reacti ons,
Mechani sms, and Structure, 5th edition (WIey, Decenber 2000)) or prepared
as described i A-({14f-Eluprabenay)coxoriiH-12:4-tripzol-4¢st)-yhish (pyrigin-4imeltgh)- 1% and v
are defi negradslelstearbikamRCi fication unless specifically defined. R is a
protecting gro I eneral, the C\écl | zed urea conpounds of Formula (1) of

Dhi's i nvent i onSgkié-DUSEPRRAbT Ser -4 bier 4 Hi- el Uparing e dFas
descri bed pyrzéelsasindxamtRr € Qis RS Roa (R6)i, 1)n Ny SCHEME 1
cyclization al kylaf Lo e o Roimidasligih-1-y)-A-((5-methyl-1H-pyrazol-3-
ylymethyl)-1H-pyrazole-5-carboxamide,
3-(3-(4-Fluocrobenzyl)-2-oxoimidazolidin-1-yl)-N-(thiazol-2-yimethyl)-1H-pyrazole-
5-carboxamide,
N-Benzyl-3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-1H-pyrazole-5-
carboxamide,
3-(3-(4-Fluorobenzyl)-2-oxocimidazolidin-1-yi)-N-((5-methylisoxazol-3-yl)methyl)-
1H-pyrazole-5-carboxamide,
3-(3-(4-Fluorobenzyl)-2-oxoimidazolidin-1-yi)-1H-pyrazole-5-carboxamide,
3-(3-(4-Fluorobenzyl)-2-oxoimidazolidin-1-yl)-N-(pyridin-3-yimethyl)-1H-pyrazole-
5-carboxamide,
3-(1-(4-Fluorobenzyl)-5-oxo-1H-1,2, 4-triazol-4(5H)-yl)-1H-pyrazoie-5-
carboxamide, and
3-(1-(4-Fluorobenzyl)-5-oxo-1H-1,2 4-triazol-4(5H)-yl}-N-((5-methylisoxazol-3-
yl)methyl}-1H-pyrazole-5-carboxamide;
or a pharmaceutically acceptable salt thereof.

In another embodiment Q, W, R", R%, R®, R®, R* R®, R and R® groups are those defined
by the Q, W, R', R?, R? R® R*, R® R’ and R® groups, respectively, in Examples 1 to 9.8
in the Examples section below.

in another embodiment individual compounds according to the invention are those listed
in Examples 1 to 9.8 in the Examples section below.

in one embodiment, the methods of the invention are directed towards the treatment
and/or prevention of diseases mediated by stearoyl-CoA desaturase (SCD), especially
human SCD (hSCD), preferably diseases related to dyslipidemia and disorders of lipid
metabolism, and especially a disease related to elevated plasma lipid levels,
cardiovascular disease, diabetes, obesity, metabolic syndrome, dermatological disorders
and the like by administering an effective amount of a compound of the invention.
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The present invention also relates to pharmaceutical composition containing the
compounds of the invention. in one embodiment, the invention relates to a composition
comprising compounds of the invention in a pharmaceutically acceptable carrier and in
an amount effective to modulate trigiyceride level or to freat diseases reiated to
dyslipidemia and disorders of lipid metabolism, when administered to an animal,
preferably a mammal, most preferably a human patient. in an embodiment of such
composition, the patient has an elevated lipid level, such as elevated triglycerides or
cholesterol, before administration of said compound of the invention and the compound
of the invention is present in an amount effective to reduce said lipid level.

Utility and Testing of the Compounds of the invention

The present invention relates to compounds, pharmaceutical compositions and methods
of using the compounds and pharmaceutical compositions for the treatment and/or
prevention of diseases mediated by stearoyl-CoA desaturase (SCD), especially human
SCD (hSCD), preferably diseases related to dyslipidemia and disorders of lipid
metabolism, and especially a disease related to elevated plasma lipid levels, especially
cardiovascular disease, diabetes, obesity, metabolic syndrome, dermatological disorders
and the like, by administering to a patient in need of such treatment an effective amount
of an SCD modulating, especially inhibiting, agent.

in general, the present invention provides a method for treating a patient for, or
protecting a patient from developing, a disease reiated to dyslipidemia and/or a disorder
of lipid metabolism, wherein lipid levels in an animal, especially a human being, are
outside the normal range (i.e., abnormal lipid level, such as elevated plasma lipid levels),
especially levels higher than normal, preferably where said lipid is a fatty acid, such as a
free or complexed fatty acid, triglycerides, phospholipids, or cholesterol, such as where
LDL-cholesterol levels are elevated or HDL-cholesterol leveis are reduced, or any
combination of these, where said lipid-related condition or disease is an SCD-mediated
disease or condition, comprising administering to an animal, such as a mammai,
especially a human patient, a therapeutically effective amount of a compound of the
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invention or a pharmaceutical composition comprising a compound of the invention
wherein the compound modulates the activity of SCD, preferably human SCD1.

The compounds of the invention modulate, preferably inhibit, the activity of human SCD
enzymes, especially human SCD1.

The general value of the compounds of the invention in modulating, especially inhibiting,
the activity of SCD can be determined using the assay described below in Example 9.

Alternatively, the general value of the compounds in treating disorders and diseases
may be established in industry standard animal models for demonstrating the efficacy of
compounds in treating obesity, diabetes or elevated triglyceride or cholesterol ievels or
for improving glucose tolerance. Such modeis include Zucker obese fafa rats (available
from Harlan Sprague Dawley, Inc. (indianapolis, indiana)), or the Zucker diabetic fatty rat
(ZDF/GmiCrl-faffa) (available from Charies River Laboratories (Montreal, Quebec)), and
Sprague Dawiley rats (Charles Rivers), as used in models for diet-induced obesity
(Ghibaudi, L. et al., (2002), Obes. Res. Vol. 10, pp. 956-963). Similar models have aiso
been developed for mice and Lewis rat.

The compounds of the instant invention are inhibitors of delta-9 desaturases and are
useful for treating diseases and disorders in humans and other organisms, inciuding all
those human diseases and disorders which are the result of aberrant delta-9 desaturase
biological activity or which may be ameliorated by modulation of delta-9 desaturase
biological activity.

As defined herein, an SCD-mediated disease or condition is defined as any disease or
condition in which the activity of SCD is elevated and/or where inhibition of SCD activity
can be demonstrated to bring about symptomatic improvements for the individual so
treated. As defined herein, an SCD-mediated disease or condition includes, but is not
limited to, a disease or condition which is, or is related to, cardiovascular disease,

dyslipidemias (including but not limited to disorders of serum levels of trigiycerides,
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(107) R8, N-N (108) deprotectionRL.R3 O N,VR2Z R8 HN-N M-(-1)n Fornula (1)
-VR2 is alkyl, arylal kyl, hetereocycleal kyl, heteroarylal kyl, or

cycl oal kywel2kyl03d33e starting materials for the above reacripprovobsme are
commercially avail abl e or can be prepared according to nmethods known to one
skilled in the art or by nethods disclosed herein. In general, the
conpounds of the invention are prepared in the above reaction schene as
fol |l ows:

hypertriglyceridemia, VLDL, HDL, LDL, faity acid Desaturation Index (e.g. the ratio of
18:1/18:0 fatty acids, or other fatty acids, as defined elsewhere herein), cholesterol, and
total cholesterol, hypercholesterolemia, as well as cholestero! disorders (including
disorders characterized by defective reverse cholesterol transport)), familial combined
hyperlipidemia, coronary artery disease, arteriosclerosis, atherosclerosis, heart disease,
cerebrovascular disease (including but not limited to stroke, ischemic stroke and
transient ischemic attack (TiA)), peripheral vascular disease, and ischemic retinopathy.

An SCD-mediated disease or condition also includes metabolic syndrome (including but
not limited to dyslipidemia, obesity and insulin resistance, hypertension,
microalbuminemia, hyperuricaemia, and hypercoagulability), Syndrome X, diabetes,
insulin resistance, decreased giucose tolerance, non-insulin-dependent diabetes
meliitus, Type |l diabetes, Type i diabetes, diabetic complications, body weight disorders
(including but not limited to obesity, overweight, cachexia, bulimia and anorexia), weight
loss, wasting disorders, body mass index and leptin-reiated diseases. In a preferred
embodiment, compounds of the invention will be used to treat diabetes mellitus and/or
obesity.

An SCD-mediated disease also includes obesity related syndromes, disorders and
diseases that include, but not limited to, obesity as a result of (i) genetics, (i) diet, (iii)
food intake volume, (iv) a metabolic disorder, (v) a hypothalamic disorder, (vi) age, (vii)
abnormal adipose distribution, (viii) abnormal adipose compartment distribution, (ix)
compulsive eating disorders, and (x) motivational disorders which include the desire to
consume sugars, carbohydrates, alcohols or drugs. Symptoms associates with obesity
related syndromes, disorders and diseases include, but not limited to, reduced activity.
Obesity also increases the likelihood of sleep apnea, gallstones, osteoporosis and
certain cancers.

As used herein, the term "metabolic syndrome” is a recognized clinical term used to
describe a condition comprising combinations of Type Il diabetes, impaired glucose
tolerance, insulin resistance, hypertension, obesity, increased abdominal girth,
hypertriglyceridemia, low HDL, hyperuricaernia, hypercoagulability and/or
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The am nopyrazol e conpound (101) reacts with isocyanate (102) to generate
conpound (103) which undergoes intranol ecular cyclization in the presence
of a baseyoucim3ssms but not limted to, potassium carboraraEp2a10/0afsiprd the
cyclized conmpound (104). Conpound (104) reacts with an al kyl halide, an
aryl al kyl halide, a heterocyclylal kyl halide, a cycloal kyl halide, or a
het eroaryl al kyl halide under al kyl ati on conditions to generate conpound
(106) where -VR2 is an alkyl, an arylal kyl, a heterocyclylal kyl, a
cycl oal kyl, or a heteroaryial kyl. Conpound (105) undergoes standard
hydrol ysis known to one skilled in the art to generate conpound (106).
Conpound (M@eibymisemian dbe joescan Hearhseaiation as mublishedcyidelinegdento’ with an

am ne CQ”BF&QH&%E(émétaﬁdlic%f(rfd?étﬂe,t@r%néﬁ'@,Q.l!'.rlﬂ.,@@@Ca:%ﬂ%@] vafii he. s,
protecti nggg‘é%%{)ml? generates the conpound of Formula (1) of the invention

where R2 ; aryial kyl, heterocyclyl al kyl, cycl oal kyl al kyl or
heteroarylalkyl, RS RS’ (R6)p QisNy , R5, R58 and R8 are hydrogen, Wis
-N(R8)C(0)- and V is an al kylene. Alternatively, the triazol one conpounds

or ocedur ¢ AR Bl ER s s IR BRI st S, 1°) 00"OR7

hydr ogen, viSoular res(dRo3i§( iBpatitis) don/alcshalin hapatifib eroa-aldsbhlanstedichepatitis
(NASH), alcoholic hepatitis, acute fatty iiver, fatty liver of pregnancy, drug-induced
hepatitis, erythrohepatic protoporphyria, iron overload disorders, hereditary
hemochromatosis, hepatic fibrosis, hepatic cirrhosis, hepatoma, hepatomegaly and
conditions related thereto.

An SCD-mediated disease or condition also includes biliary cholesterol crystallization
and related conditions, such as but not limited to, gallstones, primary sclerosing
cholangitis (PSC), progressive familial intrahepatic cholestasis {PFIC), high serum
gamma-glutamyl transferase (GGT) PFIC, low-GGT PFIC (i.e. Byler disease, Byler
syndrome), Caroli's disease, biliary helminthiasis, biliary strictures, choledocholithiasis,
obstructive cholestasis, chronic cholestatic disease, presence of biliary sludge, and
cholesterolosis of gallbladder.

An SCD-mediated disease or condition also includes but is not limited to a disease or
condition which is, or is related to primary hypertriglyceridemia, or hypertriglyceridemia
secondary to another disorder or disease, such as hyperlipoproteinemias, familial
histiocytic reticulosis, lipoprotein lipase deficiency, apolipoprotein deficiency (such as
ApoCll deficiency or ApoE deficiency), and the like, or hypertriglyceridemia of unknown
or unspecified eticlogy.

An SCD-mediated disease or condition also includes a disorder of polyunsaturated fatty
acid (PUFA) disorder, or a dermatological or skin disorder, including but not limited to

eczema, ache, rosacea, skin ageing, seborrheic skin, psoriasis, keloid scar formation or
prevention, diseases related to proeduction or secretions from mucous membranes, such
as monounsaturated fatty acids, wax esters, and the like. Preferably, the compounds of
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allcylation when -VR2 is al kyl, arylalkyl, heteroarylal kyl,
het erocycl eal ky, or cycloal kylalkyl in R2- hnlirip R3 (202) R30 Et2C
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the invention will prevent or attenuate keloid scar formation by reduction of excessive
sebum production that typicaily resuits in their formation. The investigation of the role of
SCD inhibitors in the treatment of acne was advanced by the discovery that rodents
lacking a functional SCD1 gene had changes to the condition of their eyes, skin, coat
(Zheng Y., et al. “SCD1 is expressed in sebaceous giands and is disrupted in the asebia
mouse”, Natf. Genet. (1999) 23:268-270. Miyazaki, M., “Targeted Disruption of Stearoyi-
CoA Desaturase1 Gene in Mice Causes Atrophy of Sebaceous and Meibomian Gilands
and Depletion of Wax Esters in the Eyelid”, J. Nutr. (2001), Voi. 131, pp 2260-68.,
Binczek, E. et al., "Obesity resistance of the stearoyi-CoA desaturase-deficient mouse
results from disruption of the epidermal lipid barrier and adaptive thermoregulation”, Biol.
Chem. (2007) Vol. 388 No. 4, pp 405-18).

An SCD-mediated disease or condition also includes inflammation, sinusitis, asthma,
bronchitis, pancreatitis, osteoarthritis, rheumatoid arthritis, cystic fibrosis, and
premenstrual syndrome.

An SCD-mediated disease or condition also includes but is not limited to a disease or
condition which is, or is related to cancer, polycystic ovary syndrome, neoplasia,
malignancy, metastases, tumours (benign or malignant), carcinogenesis, hepatomas and
the like.

An SCD-mediated disease or condition also includes a condition where increasing lean
body mass or lean muscle mass is desired, such as is desirable in enhancing
performance through muscle building. Myopathies and lipid myopathies such as carnitine
palmitoyltransferase deficiency (CPT i or CPT ii) are also included herein. Such
treatments are useful in humans and in animal husbandry, including for administration to
bovine, porcine or avian domestic animals or any other animal to reduce triglyceride
production and/or provide leaner meat products and/or healthier animais.

An SCD-mediated disease or condition also includes a disease or condition that is, or is
related to, neurological diseases, psychiatric disorders, multiple sclerosis, eye diseases,
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polycystic ovary syndrome, sleep-disordered (e.g disturbances of breathing or circadian
rhythm, dysomnia, insomnia, sleep apnea, and narcolepsy), abnormal alanine
transferase levels, respiratory disorders and immune disorders.

An SCD-mediated disease or condition also includes neurological diseases, including
mild cognitive impairment (MC!), cerebra! amyloid angipathy (CAA), down syndrome
(DS), depression, schizophrenia, obsessive-compulsive disorder, and biopolar disorder.

An SCD-mediated disease or condition also includes neurodegenerative diseases,
including Alzheimer's disease, Parkinson's disease, dementia with Lewy bodies,
amyotrophic lateral sclerosis or Lou Gehrig's disease, Alpers’ disease, Leigh's disease,
Pelizasus-Merzbacher disease, Olivopontocerebellar atrophy, Friedreich’s ataxia,
leukodystrophies, Rett syndrome, Ramsay Hunt syndrome type ||, and Down’s
syndrome.

An SCD-mediated disease or condition also includes a disease or condition which is, or
is related to, viral diseases or infections including but not limited to al! positive strand
RNA viruses, coronaviruses, SARS virus, SARS-associated coronavirus, Togaviruses,
Picornaviruses, Coxsackievirus, Yellow Fever virus, Flaviviridae, ALPHAVIRUS
(TOGAVIRIDAE) including Rubella virus, Eastern equine encephalitis virus, Western
equine encephalitis virus, Venezuelan equine encephalitis virus, Sindbis virus, Semliki
forest virus, Chikungunya virus, O'nyong'nyong virus, Ross river virus, Mayaro virus,
Alphaviruses; ASTROVIRIDAE including Astrovirus, Human Astroviruses;
CALICIVIRIDAE including Vesicular exanthema of swine virus, Norwalk virus,
Calicivirus, Bovine calicivirus, Pig calcivirus, Hepatitis E; CORONAVIRIDAE including
Coronavirus, SARS virus, Avian infectious bronchitis virus, Bovine coronavirus, Canine
coronavirus, Feline infectious peritonitis virus, Human coronavirus 299, Human
coronavirus OC43, Murine hepatitis virus, Porcine epidemic diarrhea virus, Porcine
hemagglutinating encephalomyelitis virus, Porcine transmissible gastroenteritis virus,
Rat coronavirus, Turkey coronavirus, Rabbit coronavirus, Berne virus, Breda virus,;
FLAVIVIRIDAE including Hepatitis C virus, West Nile virus, Yellow Fever virus, St. Louis
encephalitis virus, Dengue Group, Hepatitis G virus, Japanese B encephalitis virus,
Murray Valley encephalitis virus, Central European tick-bormne encephalitis virus, Far
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Eastern tick-borne encephalitis virus, Kyasanur forest virus, Louping ill virus, Powassan
virus, Omsk hemorrhagic fever virus, Kumilinge virus, Absetarov anzalova hypr virus,
ITheus virus, Rocic encephalitis virus, Langat virus, Pestivirus, Bovine viral diarrhea,
Hog cholera virus, Rio Bravo Group, Tyuleniy Group, Ntaya Group, Uganda S Group,
Modoc Group; PICORNAVIRIDAE including Coxsackie A virus, Rhinovirus, Hepatitis A
virus, Encephalomyocarditis virus, Mengovirus, ME virus, Human poliovirus 1, Coxsackie
B; POCYVIRIDAE including Potyvirus, Rymovirus, Bymovirus. Additionally it can be a
disease or infection caused by or linked to Hepatitis viruses, Hepatitis B virus, Hepatitis
C virus, human immunodeficiency virus (HIV) and the like. Treatable viral infections
include those where the virus employs an RNA intermediate as part of the replicative
cycle (hepatitis or HIV); additionally it can be a disease or infection caused by or linked
to RNA negative strand viruses such as influenza and parainfluenza viruses.

The compounds identified in the instant specification inhibit the desaturation of various
fatty acids (such as the Co-C4, desaturation of stearoyl-CoA), which is accomplished by
delta-9 desaturases, such as stearoyl-CoA desaturase 1 (SCD1). As such, these
compounds inhibit the formation of various fatty acids and downstream metabolites
thereof. This may lead to an accumulation of stearoyl-CoA or palmitoyl-CoA and other
upstream precursors of various fatty acids; which may possibly result in a negative
feedback loop causing an overall change in fatty acid metabolism. Any of these
consequences may ultimately be responsible for the overall therapeutic benefit provided
by these compounds.

Typically, a successful SCD inhibitory therapeutic agent will meet some or all of the
following criteria. Oral availability should be at or above 20%. Animal model efficacy is
less than about 20 mg/Kg, 2 mg/Kg, 1 mg/Kg, or 0.5 mg/Kg and the target human dose
is between 10 and 250 mg/70 Kg, although doses outside of this range may be
acceptable. ("mg/Kg" means milligrams of compound per kilogram of body mass of the
subject to whom it is being administered). The required dosage should preferably be no
more than about once or twice a day or at meal times. The therapeutic index (or ratio of
toxic dose to therapeutic dose) should be greater than 10. The ICs, ("Inhibitory
Concentration - 50%") is a measure of the amount of compound required to achieve
50% inhibition of SCD activity, over a specific time pericd, in an SCD biclogical activity
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Formula (I) -VR2 is alkyl, arylalkyl, heteroaryl al kyl, heterocycleallcyl,

or cycloal kyl al kyl The starting materials for the above reaction schene are
conmer ci avbyoavsbisabl e or can be prepared according to wretrhrdsiokoean to one
skilled in the art or by nethods disclosed herein. In general, the
conpounds of the invention are prepared in the above reaction schene as
foll ows: The am nopyrazol e conpound (101) reacts with chl oroformate and
then hydrazine to generate conpound (201) which is cyclized using
trimethyl orthoformate in the presence of p tquenesquonic acid to afford
the cyclized triazol one conpound (202). ound (202) reacts with an al kyl
hal i de, a@ssayyfey rrpressdern raeasuanm@eactmtyer LB apzymes preferably neguse @al ky |

hal i de, Ohuﬁaﬁgbﬁé}%wbé‘uﬁslbéﬁilntéﬁo%@?@th@'akﬂ&)ﬂ?‘wlﬂ@ cSﬂEQ«.‘lﬁds%équlﬂ generat e

conmpound §203) where -VR? i's an al kyl, an ar eterocyclyl al kyl, a
cycl oal kyfhe rethads Rfiteq B&W‘Pal'm'yh'b't'@%ﬁ?iém acﬂw AipevRAs:aS the IRyRMPR

hydrol ysi gdetBRstfatd &n [IES( mhibltb@‘tmeeﬁtll%ﬂorﬁéismﬁ) Gﬁﬁ% mirRiteCRtRRBAE (204) .
Conpound (204) th n unﬁa ﬁ'ﬁ@s a standard _am de orrratlon reaction with an

am ne confStW @ PE %{P'P'QS 103AMolgRthan §3uM. Iggstbang o uM. lase thand iy i ng
group R ﬁsﬁmmaohm memmmoqu Fréysthare250 1M Obssf thén mn/mtlemhsmgoe i's

an al kyl Ialk het yl.al k ¢l oal k
het eroaryI"&pE °F$7p éfﬁ@bg’ Q?Sit %R*ﬁ #gmHWag&ﬁ'% "VNFP§°'¥NF¥2'65‘{°1( 0)- and Vis
a direct béuéﬁlslble inhibition (i.e., competitive inhibition) and preferably do not inhibit other iron

binding proteins.

The identification of compounds of the invention as SCD inhibitors was readily
accomplished using the SCD enzyme and microsomal assay procedure described in
Shanklin J. and Summerville C., Proc. Natl. Acad. Sci. USA (1991), Vol. 88, pp. 2510-
2514, When tested in this assay, compounds of the invention had less than 50%
remaining SCD activity at 10 pM concentration of the test compound, preferably less
than 40% remaining SCD activity at 10 uM concentration of the test compound, more
preferably less than 30% remaining SCD activity at 10 M concentration of the test
compound, and even more preferably less than 20% remaining SCD activity at 10 uM
concentration of the test compound, thereby demonstrating that the compounds of the
invention are potent inhibitors of SCD activity.

These results provide the basis for analysis of the structure-activity relationship (SAR)
between test compounds and SCD. Certain-groups tend to provide more potent
inhibitory compounds. SAR analysis is one of the tools those skilled in the art may
employ to identify preferred embodiments of the compounds of the invention for use as
therapeutic agents. Other methods of testing the compounds disclosed herein are also
readily available to those skilled in the art. Thus, in addition, the determination of the
ability of a compound to inhibit SCD may be accomplished in vivo. In one such
embodiment this is accomplished by administering said chemical agent to an animal
afflicted with a triglyceride (TG)- or very low density lipoprotein (VLDL)-related disorder
and subsequently detecting a change in plasma triglyceride level in said animal thereby
identifying a therapeutic agent useful in treating a triglyceride (-TG)- or very low density
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PREPARATI ON 1 Preparation of nethyl

1- (4- met hoxybenzyl) - 3-(5-o0x0-1H 1, 2, 4-triazol -4(5H)-y1)-1H

pyr azol e-weocaribexssate ON, N zNH O Ove 1. To a sol uti on ®@UT/EP2010/064672
3-nitro-11-1-pyrazol e-5-carboxylic acid (2.00 g, 12.73 mmol) in nethanol
(80 nmL) was added thionyl chloride (1.00 ni, 13.70 mmol ). The reaction

m xture was heated to reflux for 18 hours. The solvent was renoved in
vacuo, and the residue was dissolved in ethyl acetate and washed with
saturated sodi um bi carbonate, water and brine. The organic phase was dried
over anhydrous sodiumsulfate and filtered. The filtrate was concentrated
in vacuo tiporistenrMLiREkrelptedFisarderolnsuply gmpodimente the-anitpa enay kerahurmaB 1% yi el d

(1.77 9): suth N\@hﬁrﬁgﬂ)pﬁﬂéﬁt afﬁia@lj%)ith@gcﬁz dlsBfdep andidneed offedt®entBrikaid3- 99 (5
3H); M (ES+) rrik 171. . WD 2011/ 039358PCT/ EP2010/ 064672 To

a suspensidSAMSF- net hyl 3 nltro 1H pyrazol e-5-carboxyl ate (1.77 g, 10. 35
nmol ) and potassium carbonate (2.06 g, 14.91 nmmol) in tetrahydrofuran (100
m.) was added 4-net hoxybenzyl bromide (1.58 ni, 10.93 mmol). The reaction
m xt ure S _stirr

i1 trate (B EBREERPPEER o Lo doReahre toHERHge h SobT achiiy a1
1 (4 met haxipkzt iszy dgcréaseiin adivilyippeferablg whefeircsaidh S avcziulating 8§éenydeésd ( 3. 00
( 1 1H NNE g%.l%?ta l'\_(Dtn t;%b?toaic ‘%cavl%f%@glt% '50 nfsgaégezde?%ﬂs(dpf?l%@se 5. 75

or fatty acid synthetase or other enzymes containing iron at the active site.

The model systems useful for compound evaluation may include, but are not limited to,
the use of liver microsomes, such as from mice that have been maintained on a high
carbohydrate diet, or from human donors, including persons suffering from obesity.
immortalized cell lines, such as HepG2 (from human liver), MCF-7 (from human breast
cancer) and 3T3-L1 (from mouse adipocytes) may alsc be used. Primary cell lines, such
as mouse primary hepatocytes, are also useful in testing the compounds of the
invention. Where whole animals are used, mice used as a source of primary hepatocyte
cells may also be used wherein the mice have been maintained on a high carbohydrate
diet to increase SCD activity in mirocrosomes and/or to elevate plasma triglyceride levels
(i.e., the 18:1/18:0 ratio); alternatively mice on a normatl diet or mice with normal
triglyceride levels may be used. Mouse models employing transgenic mice designed for
hypertriglyceridemia are also available. Rabbits and hamsters are also useful as animal
models, especially those expressing CETP (cholesterol ester transfer protein).

Another suitable method for determining the in vivo efficacy of the compounds of the
invention is to indirectly measure their impact on inhibition of SCD enzyme by measuring
a subject's Desaturation Index after administration of the compound.

"Desaturation Index” as employed in this specification means the ratio of the product
over the substrate for the SCD enzyme as measured from a given tissue sample. This
may be calculated using three different equations 18:1n-9/18:0 (oleic acid over stearic
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3. A suspension of nethyl 1-(4-methoxybenzyl)-3-nitro-1H pyrazole-5-
carboxylate (3.00 g, 10.27 mol) and 10% Pd/C (0.5 g) in nmethanol (50 nli)
was hydr ogeratigdedser 17 hours at anbi ent tenperature anechidre@wecssthr ough a
pad of celite. The filtrate was concentrated in vacuo to afford nethyl

3-am no- 1- (4- met hoxybenzyl ) - 1Hpyr azol e- 5- carboxylate in 99%yield (2.81
g):NWVR (300 MHz, CDCI3) 8 7.21-7.18 (m 2H), 6.86-6.79 (m 2H), 6.14 (s,
1H), 5.48 (s, 2H), 5.28 (s, 2H), 3.81 (s, 3H, 3.75 (s, 3H; M (ESt+) niz
262.2 (M + 1). 4. To a solution of nethyl

3-am no- 1- (4- et hox benz?/ %? 1H-pyrazol e-5- carboxy Iateé)z 67 , 10. 21 mmol )
and pyri diefid); (16:10-7116:0 (palngivleis@dig oyer palndtic anidnandie(16:1n10 1811y- Msoadded

4- ni tr ophgR¥Asuphd i RESEIrEducts fA6D de%%tu%ilomérhegé stbsfrate) he reaction

m xture was stirred at anmbient tenperature for 3 hours, and then hydrazine
nonohydrate (3.0 nmL, 59.90 mml) was added. The reaction m xture was
stirred at anbi ent terrperature for 1 hour and washed with water and brine.

The or ganDesstiasien wasex iirririﬁﬁr@\lﬁéasafdwmlm%r plasint trighickfiddsebatmobyf dldd sy ed. The

filtrate was co vacu af ford methyl .

5 hyar az MRBePR i ahp s et ot istha Jojest B heies, Beseturmtion gt i ar e i n
87% vyi el d géder8ly gpeakindy ig E&b] fomplasi@a Opid pedfiling. 1) . 5. A solution of

met hyl

3- (hydr azi necar boxam do) - 1- (4- net hoxybenzyl ) - 1Hpyr azol e- 5- car boxyl ate (2. 00
g, 6.26 mmol ), trimethyl orthoformate (0.9 ni, 8.20 mml) and

p-t ol ueneduineher of human disnases anddisorders angjtheiresutof pbeartant 601 pojogieat

Subj ect ed ok 7 fe 47 V8 ahefidied!y Hoduiion Bf SEDY bogRtl iy usiang ol vent vas

renoved in vacuo and the resi dué was washed wi th Saturated sodi um

bi car bonatherappytiagents ofibe Wvertigni n vacuo to afford net hyl
1- (4- met hoxybenzyl)-3-(5-o0x0-1H 1, 2,4-triazol -4(5H)-y1)-1
Hpyr azol e- 5- carboxylate in 96% vyi el d (1.98 g): 1H NWR (300 MHz, CDCI 3) 8

9.55 (br - 05 (s, .1 . 3 686678
2.5 (0 rghor S oy o ShePog Ml sl SFnbatneribhna 8,5 6,72
23) . PREPARSsHhCIpids, Bs eelhasprodoctiovh omiztvilglof triglycerides and cholesterol esters. The

;f‘ﬁ"‘ [Tﬁt *,Ql;’%&eﬁ%yc]o}ﬁp%‘siﬁ&i 8rioBpHLAAAL Litlhdiely detdrimhidsveAGShE nuidiy SRR Y! ate O,
subsequent moduiation of the activity of multiple enzymes present within the membrane,
while the effects on the composition of trigiycerides and cholesterol esters can affect

lipoprotein metabolism and adiposity.

in carrying out the procedures of the present invention it is of course to be understood
that reference to particular buffers, media, reagents, cells, culture conditions and the like
are not intended to be limiting, but are to be read so as to include all related materiais
that one of ordinary skill in the art would recognize as being of interest or value in the
particular context in which that discussion is presented.

For example, it is often possible to substitute one buffer system or culture medium for
another and still achieve similar, if not identical, results. Those of skill in the art will have
sufficient knowledge of such systems and methodologies so as to be able, without
undue experimentation, to make such substitutions as will optimally serve their purposes
in using the methods and procedures disclosed herein.
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Ove 1. To a solution of nethyl

3-am no- 1- (4- met hoxybenzyl ) - 1H pyrazol e-5- carboxylate (0.26 g, 1.00 muol)
i n di chl owormetinspsss(4 nl) was added 2- chl or oet hyl i socyaoater2¢10/0447gy, 1. 20
mol ) and N, N-dii sopropyl ethylam ne (0.16 g, 1.20 mmol) at anbi ent
tenperature. The reaction m xture was stirred at anbient tenperature for 3
hours. The white precipitate was filtered and washed w th di chl oronet hane
(10 mL) to afford nethyl

3-(3-(2-chloroethyl)ureido)-1-(4-nmet hoxybenzyl)-1H pyrazol e-5- carboxyl ate
as a white solid in 73%yield (0.27 g): 1H NVR (300 MHz, DMSO-d6) 8 9.20
(s, 1H), Htargatively, grotiserformat canlpe ugeddo n(qasurﬁh%efﬁecr—ﬁf SGiyjnhibgiog PNn( s, 1H)
6.63 (t, debaceeds dTEnd f@lhﬂtbonﬁn‘bgcy;ﬁéal SRH} usidg fidndtS, ordHhtravdénéds éropiddl) . 3. 64
(t, J 6. @zEs+ 3), 390.6 (M

Hz 2

(g, O Hommblagonsies e SGi inbVRAGHATARIReT t@a(%de@foea|pems£efﬁ¢gar oy 1o (o
m\g oXxy Pﬁ%&?ﬁb}amﬂés ragé faken @n&p@pérbm@mm&buaeﬂ) a&:sgméﬂt tna@tleGOar/mn@ | 5

, Ndi ne orrna m ri %.i n, mi neral oi
0.013 g, H'ﬁwﬂ%‘ de'%{'fm%? (';‘)'ZeTFi"e"H‘fij fﬁ&? i & aﬁfg OUSAM32% enper at ur e
for 16 hguu@bercp;mhhladwwuti hwd&ﬁﬁé)t_?amgsammﬂnblwrmdaeldameamenefmiaunmm ﬁng
extracted w i,chl o n an r ous
sodi um sulongL"g ‘é'fll%a”ﬁ {C?%E %@ %’?é Pﬁ? g@gé %9%6@[13%@@ S%tbg %“Q\é\%é ua zmd t he

resi due wastiviyirmédhenoising aod tlinical spplioatione’g Dephgtol Slim 20073 Vol@s, ime| pp n
di chloro amn, elu f
(2- oxoi mmjg?%?e%éﬁerld Mi) ﬁ%ﬂﬁom{/s%g?oe%% ?%oxy%ﬁtg- as a%’tﬁg@sﬁ I)\{og in 57%

yield (0.081.¢yo. 41pp BQRIQP300 MHz, CDCI3) 8 7.22-7.19 (m 3H), 6.81 (d, J =
8.5 Hz, 2H), 5.59 (s, 2H), 4.80 (br s, 1H), 405399(m 2H), 3.83 (s,
3H), 3.76 (s, 3H), 3.61-3.55 (m 2H) IVB(ES+) mz 352.8 (M + 23).
PREPARATI ON 3 Preparatlon of mettg vn‘ )

ar b XY | at e
ent in |on so re?ates to pha maceutlcal c0mposmon containing the

3 (1 ..l:...l’u: A-0MPOSIonNSs O
rnet hoxybei_ﬂé%

compounds of the invention disclosed herein. In one embodiment, the present invention
relates to a composition comprising compounds of the invention in a pharmaceutically
acceptable carrier and in an amount effective to modulate triglyceride level or to treat
diseases related to dyslipidemia and disorders of lipid metabolism, when administered to
an animal, preferably a mammal, most preferably a human patient. In an embodiment of
such composition, the patient has an elevated lipid level, such as elevated triglycerides
or cholesterol, before administration of said compound of the invention and the
compound of the invention is present in an amount effective to reduce said lipid level.

The pharmaceutical compositions useful herein also contain a pharmaceutically
acceptable carrier, including any suitable diluent or excipient, which includes any
pharmaceutical agent that does not itself induce the production of antibodies harmful to
the individual receiving the composition, and which may be administered without undue
toxicity. Pharmaceutically acceptable carriers include, but are not limited to, liquids, such
as water, saline, glycerol and ethanol, and the like. A thorough discussion of
pharmaceutically acceptable carriers, diluents, and other excipients is presented in
REMINGTON'S PHARMACEUTICAL SCIENCES (Mack Pub. Co., N.J. current edition).
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Ove A m xture of nethyl

1- (4- met hoxybenzyl) - 3-(5-o0x0-1H 1, 2, 4-triazol -4(5H)-y1)-9Hpyr azol e- 5- car box
ylate (4.%8 2011/68&586 Mol ), p-fluorobenzyl brom de (3.21 g@cTEP200mel7) and
pot assi um carbonate (2.82 g, 20.4 mml) in acetone (450 nlL) was refl uxed
for 3.5 hours. The hot m xture was filtered and washed with acetone. The
filtrate was concentrated under reduced pressure to give a |ight yellow
solid, which was crystallized fromacetone and diethyl ether to afford

met hyl 3-(1-(4-fl uorobenzyl) 5-oxo-1H 1, 2, 4-

triazol - 4%5H) ké% 4 met hoxybenz Kl) lH-p razol e- 5- car box fyl ate as a white
solid (5. dbog s ﬁﬁrtmfamlmr@t W@E@atfmﬁﬁuﬂ@!;@ dpsespithe3) .

PREPARATI %ﬁofrﬁﬁﬁrﬁ& 'irptPea‘EEathe diseases and disorders contemplated herein.
3-(1-(4-fluorobenzyl)-5-o0x0-1H1, 2,4-triazol -4(5H)-yl)-1-(4-

met hoxybenzyl ) - 1H pyr azol e- 5- car boxyl ic acid O F OVE A m xture of

nmet hyl 3-(1-(4-fluorobenzyl)-5-o0xo0-1H1, 2,4-triazol-4(5H)-y1)-1-(4-

Lmél hoxygewn?bbe&idl-dafémlgeg&gmnifmwﬂu g'trmdhlf?a ﬁ&eganggn@&uwmlhhnﬁnd sodi um
roxi de sol ut.i on, . . . 2 Mo i,n ano S

o uxed poredPRIinaN eyace dirved Fo SR beple DRGR faet pe puiEtr IS o o

t he resul resuli irsatesired themgpeutic perstfiedithaut 2ausing uriwahte sidedsflectsfarthe aci d. The
l'id fford

371 o Pl R e dEA308 ferllett At 370 901 FRe 1o 108D pldcd " ©f

met hoxy bemeciuding D-6 macar 310em@Kg 2. @mﬂig 6.0/ 9at0 eglfy and 200hd/Hg,(tBodghg, 959%) :
205 20 &\&\@ M{F

r7rp38 7. ZSE oes ﬁ% be %%3)9@]; %&@s@%u@?aggégﬁé%gmé%

5.64 (s, mdayzlagwug%momﬂen@r S(oaenmaybervsthfgmry nz 445.9 (M + 23).

Those skilled in the art are also familiar with determining administration methods (oral,
intravenous, inhalation, sub-cutaneous, transdermal, topical, etc.), dosage forms,
suitable pharmaceutical excipients and other matters relevant to the delivery of the
compounds to a subject in need thereof.

In an alternative use of the invention, the compounds of the invention can be used in in
vitro or in vivo studies as exemplary agents for comparative purposes to find other
compounds also useful in treatment of, or protection from, the various diseases
disclosed herein.

The pharmaceutical compositions according to the invention are those suitable for
enteral, such as oral or rectal, transdermal, intravenous, intradermal, subcutanceous,
intramuscular, colonical, ophthalmic, intraurethral, nasal (e.g. inhalation), intraperitoneal
and parenteral administration to mammals, including man, to inhibit stearoyl-CoA
desaturase, and for the treatment of conditions associated with stearoyl desaturase
activity. In general, the pharmaceutical compositions comprise a therapeutically effective
amount of a pharmacologically active compound of the instant invention, alone or in
combination with one or more pharmaceutically acceptable carriers.
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PREPARATI ON 5 Preparation of nethyl

3-(3-(4-fluorobenzyl)-2-oxol mdazolidin-1-y1)-1-(4-

nmet hoxybewoyb)robbsspyr azol e- 5- car boxyl ate Owe A sespard@d/osictt ur e of
1- (4- met hoxybenzyl) - 3- ( 2- oxoi m dazol i di n-1-y1) - 1Hpyr azol e- 5- car boxyl at e
(0.95 g, 2.88 mmol), p-fluorobenzyl bromde (0.82 g, 4.31 mml) and cesium
carbonate (1.87 g, 5.75 mmol) in acetone (200 nL) was refluxed for 16
hours. Additional p-fluorobenzyl bromde (0.82 g, 4.31 nmol) and cesium
carbonate (1.87 g, 5.75 mvl) were added and the reaction m xture was
refluxed for an additional 16 hours. The hot m xture was filtered and
washed wi The pharmanelogigally active qompeundssoftemivuention periuseiul ndbe onangfagirerd a

light yel b%ﬁéééﬂ.t.wbsmpmne% Bhﬁﬁ% Qmeﬁséﬂeufréhugeﬁ&m‘eé Q%@.ﬂhﬂer@éﬁ.ﬁlg 30- 50%
ethyl acetate i n hexane as an eluent to afford nethy (4-fl uoro

benzy1l) - 29@3&'6?%'9'@1ak%ﬂm'&luF%V1'1WQ_>§C1PP"€~°4°rrFé‘frrﬁ&§<%'§H'EJ?’)G“T?{-W@'ZQSI e-5-

(733;?0); yaib%eﬂéraﬁ aSbI%af or? Fbr érteraBdf kéﬁtéfa( pﬁ&ulﬁ it id Hreﬂ\ﬁd(tS@ﬂmMr&er CDC| 2) 48

22l 1 b Gleckvb i o pvarsapeu el comontion agoarthd Grhb In@ipngisy o) ot
M5 (ES+) ta‘bfetélaﬁgeTati('nMa;bsdés SBBEﬁmﬁbéwcﬁ cBrppsiticisinoay cinprise, for
EI_ gir ((,;Zl or %E%O-ﬂé]gﬁﬁ%%gfve iingreg c@gzrﬁ‘ téjg%@% wcu'u r&Iuemtsy e)g ]Iacttgs4e hg)&}ofslgxs%tc)%rgéyl )-
mannitol, sorbitol, cellulose and/or glycine), lubricants (e.g., silica, talcum, stearic acid,
its magnesium or calcium salt and/or polyethyleneglycol), and for tablets also comprises
binders (e.g., magnesium aluminum silicate, starch paste, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose and/or polyvinylpyrrolidone) and
disintegrants (e.g., starches, agar, alginic acid or its sodium sait) or effervescent
mixtures and absorbants, colorants, flavors and sweeteners.

In another aspect of the present invention the compounds may be in the form of
injectable compositions, e.g. preferably aqueous isotonic solutions or suspensions, and
suppositories, which can be advantageously prepared from fatty emulsions or
suspensions. The compositions may be sterilized and/or contain adjuvants, such as
preserving, stabilizing, wetting or emulsifying agents, solution promoters, salts for
regulating the osmotic pressure and/or buffers. In addition, they may also contain other
therapeutically valuable substances. The compositions may be prepared according to
conventional mixing, granulating or coating methods, and contain about 0.1-75%,
preferably about 1-50%, of the active ingredient.

Suitable formulations for transdermal application include a therapeutically effective
amount of a compound of the invention with carrier. Advantageous carriers include
absorbable pharmacologically acceptable soivents to assist passage through the skin of
the host. Characteristically, transdermal devices are in the form of a bandage comprising
a backing member, a reservoir containing the compound optionally with carriers,
optionally a rate-controlling barrier to deliver the compound of the skin of the host at a
controlled and pre-determined rate over a prolonged period of time, and means to
secure the device to the skin.
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A m xture of

3-(3-(4-fluorobenzyl)-2-oxoi m dazolidin-1-yl)-1-(4-nmethoxybenzyl)-

1H pyr azove-2btrompizexyl ate (0.61 g, 1.39 mmol) and sodi urchEpeaxioss7d 1 N
solution, 2.9 nm, 2.92 mmol) in ethanol (15 m.) was refluxed for 1 hour.
The reaction m xture was concentrated to half of its original volune and
the pH was adjusted to 1 to 2 with 3 N hydrochloric acid solution. The
solid was collected by filtration and washed with water and di et hyl ether
to afford 3-(3-(4-fluorobenzyl)-2-oxoi m dazolidin-1-yl1)-1-(4-

met hoxybenzyl ) - 1H pyrazol e-5-carboxylic acid as a white solid in 83%yield
(0.49 g): 1H NWR (300 MHz, DWVSO d6) 613.47 (s, 1H), 7.35-7.31 (m 2H),
7.21-7.15 (m 2H), 7.10 (d, J= 8.7 Hz, 2H), 7.03 _&s, 1H), 6.86 (d, J= 8.7
Hz, 2H), 3hgmgstsuitahie route Wyl epend pp thenaigre and yeyerily, of g condition beigg  31) |

3]-: 8& ?;9,3 i trg_al}eld.zmos' 4 %ﬁuédi:iﬁt%e &Rt areélai&4 f lfﬁnﬁliNLWitt?@?temgﬁﬁé’éﬂ?ﬂsﬁﬁggz P: epar alt ion
o] , 4-di f 1 uor oben -3-(2-(4-f1uorpobenzyl)-5-0x0- , 2, 4-triazol -
25 -yt Mo SeA6e fahh spiable bhasiacoucal SIS e epters relpuent 5 7o
a sol ut i otheodelidery bf hé-compourizan a\slibjebt-ioxeedltherkof?, 4-tri azol - 4(5H) -y1) - 1- (4-
met hoxybenzyl ) - 1H pyrazol e-5-carboxylic acid (0.30 g, 0.70 mml ), 1-(3-

di met hyl am nopropyl) - 3- et hyl car bodi i m de hydrochl oride (0.19 g, 0.92 muol)
and N, Ndiisopropylethylamne (0.18 ni, 1.02 nmmol) in N,

N- di net hylThe campeulsis Chthedlinvention mdyl bel usefllychombinied withtoni gr otoee ¢tberl5 g, 1. 10
mol ). Th Ny ' I &P RE aa)l - re for 10

m nut es a‘rﬁ1 % %k'%?%ﬁﬂ% Heéggeﬁpgﬁ}t%E??B%ﬁt?@g@%%r%%%?%@ng'dded. The
reacti on Mrefemakly. ikesotber therageuic aaﬁbﬁlémle@t@&b@nanu#@bqtm hypolipilerdc  di | ut ed
with et hy'agéﬁg,ta?ﬁif‘ob(es’i@ dbents2ai-Nype RS dgantdat ﬁfotr@?ligla dqte. The organic

| ayer was dried over anhydrous sodium sulfate and ered. The filtrate
was concentrated in vacuo, and the residue was washed wth et hyl

acet at e/ hexanes (1/10) to afford N-(3,4- difi
uor obenzy Thug-anlddifiohdl uepeth o tay plesbrtdn@nfibh donderks tarpharmdeedfical - 1) - y1) - 1- (4-

T Y P G SER RS B by 5, 1P, 58 1°
2H), 7. 13iréeBfon(imcofibinatich Vi Ghe7 nfare ofbied theBpBtic(ar diagnestic.a@ehts, FarH) , 5. 64

(s, 2H), %x%ﬁpl(e,sthe %E%poﬁtio‘:’@ca“n%e ft}rm:ula@eooto%mpﬁ's_g a th%rgp%uﬁéally gllfgétivys (ESt) mz

549.2 (M ¥
amount of a compound of the invention as defined above, in combination with another

therapeutic agent, each at an effective therapeutic dose as reported in the art. Such
therapeutic agents may, for example, include insulin, insulin derivatives and mimetics;
insulin secretagogues, such as the sulfonylureas, e.g., Glipizide, glyburide and Amaryl;
insulinotropic sulfonylurea receptor ligands, such as meglitinides, e.g., nateglinide and
repaglinide; PPARy and/or PPARa (peroxisome proliferator-activated receptor) ligands
such as MCC-555, MK767, L-165041, GW7282 or thiazolidinediones such as
rosiglitazone, pioglitazone, balaglitazone, troglitazone and the like; insulin sensitizers,
such as protein tyrosine phosphatase-1B (PTP-1B) inhibitors such as PTP-112; GSK3
(glycogen synthase kinase-3) inhibitors such as SB-517955, 5B-4195052, SB-216763,
NN-57-05441, NN-57-05445 or RXR ligands such as GW-0791, AGN-1984204; sodium-
dependent glucose cotransporter inhibitors, such as T-1095, glycogen phosphorylase A
inhibitors, such as BAY R3401; biguanides, such as metformin; alpha-glucosidase
inhibitors, such as acarbose; GLP-1 (glucagon like peptide-1), GLP-1 analogs, such as
Exendin-4, and GLP-1 mimetics; DPPIV (dipeptidyl peptidase IV) inhibitors such as
LAF237 (Vildagliptin)or sitagliptin; GIP and GIP mimetics such as those disclosed in WO
00/58360; PACAP and PACAP mimetics, such as those disclosed in WO 01/23420;
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PREPARATI ON 8 Preparation of

3-(1-(4-Fluorobenzyl)-5-oxo0-1H1,2,4-triazol -4(5H)-yl)-1-(4-

met hoxybewayebjrdsegspyri di n- 3-yl met hyl ) - 1H pyr azol e- 5- car lpoxareae/06usht N- N O
Owve

hypolipidemic agents, such as 3-hydroxy-3-methyl-glutaryl coenzyme A (HMG-CoA)
reductase inhibitors, e.g., lovastatin, pitavastatin, simvastatin, pravastatin, cerivastatin,
mevastatin, velostatin, fluvastatin, dalvastatin, atorvastatin, rosuvastatin, fluindostatin
and rivastatin, squalene synthase inhibitors or FXR (farnesoid X receptor) and LXR (liver
X receptor) ligands, cholestyramine, fibrates, nicotinic acid and aspirin; anti-obesity
agents, such as oriistat, anti-hypertensive agents, inotropic agents and hypolipidemic
agents, e.g., loop diuretics, such as ethacrynic acid, furosemide and torsemide;
angiotensin converting enzyme (ACE) inhibitors, such as benazepril, captopril, enalapril,
fosinopril, lisinopril, moexipril, perinodopril, quinapril, ramipril and trandolapril; inhibitors
of the Na-K-ATPase membrane pump, such as digoxin; neutralendopeptidase (NEP)
inhibitors; ACE/NEP inhibitors, such as omapatrilat, sampatrilat and fasidotril;
angiotensin Il antagonists, such as candesartan, eprosartan, irbesartan, losartan,
telmisartan and valsartan, in particular valsartan; p-adrenergic receptor blockers, such
as acebutolol, atenolol, betaxolol, bisoprolol, metoprolol, nadolol, propranolol, sotaiol
and timolol; inotropic agents, such as digoxin, dobutamine and milrinone; calcium
channel blockers, such as amlodipine, bepridil, diltiazem, felodipine, nicardipine,
nimodipine, nifedipine, nisoldipine and verapamil. Other specific antidiabetic compounds
are described by Patel Mona (Expert Opin Investig Drugs. (2003) Apr; 12(4).623-33) in
the figures 1 to 7. A compound of the present invention may be administered either
simultaneously, before or after the other active ingredient, either separately by the same
or different route of administration or together in the same pharmaceutical formulation.

The structure of the active agents identified by code numbers (nos.), generic or trade
names may be taken from the actual edition of the standard compendium “The Merck
Index” or from databases, e.g. Patents |nternational (e.g. IMS World Publications).

In another aspect is the use of the pharmaceutical composition as described above for
production of a medicament for the treatment of SCD-mediated disease or condition.

in another aspect is the use of a pharmaceutical composition or combination as
described above for the preparation of a medicament for the treatment of conditions
associated with stearoyl-CoA desatruase activity.
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To a sol ution of
3-(1-(4-fluorobenzyl)-5-oxo0-1H1,2,4-triazol-4(5H)-yl)-1-(4-

met hoxybewoyb)obbsspyr azol e- 5-carboxylic acid (2.00 g, 4p¢2/Eromb)eion2
anhydrous tetrandrofuran (110 nlL) was added 1-hydroxy benzotriazol e (HOBt)
(1.28 g, 9.45 mmol), 2-(1H benzotriazole-1-yl)-1,1, 3, 3-tetranethyl uroni um
tetrafiuoroborate (TBTU) (3.03 g, 9.45 mmol), N, N-diisopropylethylam ne
(3.66 g, 28.3 mmol ) and pyridin-3- ylmethananm ne (0.77 g, 7.09 mmol). The
resulting solution was stirred at anbient tenperature for 3 h and
concentrated in vacuo. The residue was suspended in saturated aqueous

sodi um bi carbonate solution (400 nL). The solid was filtered, washed with

water (3 x 100 nlL) and dried under vacuum over night to afford
3- (1- (4- f INRNOMss A8peo) isA pharmaceutical composition as described above for the treatment

0x0- 1H-1, 3f donlditibAg 8ésodiafed)withthe thibftionet e Peryy/ ddsalirageyr i di n-3-yl nethyl ) -1
H pyrazol e-5- carboxam de as a colorless solid (2.3 g, 95%: np 210-211 C

1H NVR (300 MHz, DMSO-d6) 8 9.37 (t, J= 5.9 Hz, 1H), 8.53-8.43 (m 2H),
8.44 (s, 1H), 7.68-7.64 (m 1H), 7.37-7.32 (m 4H), 7.21-7.14 (m 4H),
6.85-6.82 (m 2H), 5.65 (s, MRmppardtions ¢&Codppunds 45 (d, J = 5.9 Hz, 2H),
3.71 (s, 3H); M5 (ES+) nlz 514.0 (M + 1). PREPARATION 8.1 Preparation of
N- benzy1- 8-ig undefstodd thatio theafeljdvirddesciptibnHedmbidations of substitueisahdigrl) - 1 - (4-

et hoxybe Qéﬂd&ésé&ﬁ%%ﬁfﬁl%%ﬁ@%%gﬂegpgﬁf ShE SRl Rsh sl Procedure

as describe In variations as required to repl ace
3, 4- di f | ustablecempoddsie wi t h benzyl amine to react with 3-044-
fl uorobenzyl)-5-ox0-1H 1, 2, 4-triazol -4(511)-yl)-1-(4- et hoxybenzyl)-1H pyra
zol e-5- carboxylic acid, the title conmpound was obtained in 52%yield: 1H
NVR (300 VHz, CDCI3) 8 8.0 s, 1H),..7.36-7.18 9H), 7.04-6.95 (m 3H),
6. 83- 6. 76 (M} alsppe a%f?rgﬁa'(aﬁ' ,zbvgho_se@m%,thm tnaEinghe e@?gﬂeﬁcr egpeley i),
4.54 (d, hefubctibniizgrodis)of interfediate codtpounddméyieed to1be protected bMsuitable.
protecting groups. Such functional groups include hydroxy, amino, mercapto and
carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl or
diarylalkyisilyl (e.g., t-butyldimethylsilyl, +butyldiphenylsilyl or trimethyisilyl),
tetrahydropyranyl, benzyl, and the like. Suitable protecting groups for amino, amidino
and guanidino include #-butoxycarbonyl, benzyloxycarbonyl, and the like. Suitable
protecting groups for mercapto include -C(O)-R” (where R is alkyl, aryl or arylalkyl), p-
methoxybenzyi, trityl and the like. Suitable protecting groups for carboxylic acid include

alkyl, aryl or arylalkyl esters.

Protecting groups may be added or removed in accordance with standard techniques,
which are well-known to those skilled in the art and as described herein. The use of
protecting groups is described in detail in Green, T.W. and P.G.M. Wuts, Protective
Groups in Organic Synthesis (2008), 4™ Ed., Wiley. The protecting group may also be a
polymer resin such as a Wang resin or a 2-chlorotrityl-chloride resin.

It will also be appreciated by those skilled in the art, although such protected derivatives
of compounds of this invention may not possess pharmacological activity as such, they
may be administered to a mammal and thereafter metabolized in the body to form
compounds of the invention which are pharmacologically active. Such derivatives may
therefore be described as "prodrugs”. All prodrugs of compounds of this invention are
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PREPARATI ON 8. 2 Preparation of
3-(1-(4-fluorobenzyl)-5-oxo0-1H1,2,4-triazol -4(5H)-yl)-1-(4-

nmet hoxybewoyb)jr/dsesset hyl - 1H pyr azol e- 5- car boxam de OMeciFarh@viong7t he
procedure as describe in PREPARATION 8, naking variations as required to
repl ace 3, 4-difluorobenzylam ne with nethylamne to react with 3-(1-(4-
fl uorobenzyl)-5-o0ox0-1H1 ,2

,4-triazol -4(5H)-y1)-1-(4-net hoxybenzyl)-1H pyrazol e-5- carboxylic acid,
the title conpound was obtained in 99%yield: M5 (ESt) mlz 437.3 (M + 1).
EXAMPLE 1 Synt hesis of

N- (3, 4- di fnciugpd withinghe sc@pe of theinvenlitrobenzyl ) - 5- oxo- 1H- 1, 2, 4-tri azol -

The following reaction schemes illustrate methods to make compounds of this invention.
It is understood that one skilled in the art would be able to make these compounds by
similar methods or by methods known to one skilled in the art. In general, starting
components may be obtained from sources such as Sigma Aldrich, Lancaster Synthesis,
Inc., Maybridge, Matrix Scientific, TCI, and Fluorochem USA, etc. or synthesized
according to sources known to those skilled in the art (see, e.g., Advanced Organic
Chemistry: Reactions, Mechanisms, and Structure, 5th edition (Wiley, December 2000))
or prepared as described in this invention. R', R%, R®* R®, R** R, R”, R®, Wand V are
defined as in the Specification unless specifically defined. R' is a protecting group.

In general, the cyclized urea compounds of Formula () of this invention can be
synthesized following the general procedure as described in Scheme 1 where Q is
R5 RSa
(R%

%“\/

, R®, R* and R® are hydrogen, W is -N(R®)C(0)- and V is an alkylene.

SCHEME 1
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4(5H) -y1) - 1H pyrazol e- 5- car boxam de 0O To a sol ution of

N- (3, 4-di fluorobenzyl)-3-(1-(4-fl uorobenzyl)-5-o0xo0-1H 1, 2, 4-

tri azol - Ay6Hpr1yubd3ss- ( 4- met hoxybenzyl ) - 1H pyr azol e- 5- car lpoxareae/ 0648728 g,
0.51 mml) in dichloromethane (50 nlL) and trifluoroacetic acid (5 nnL) was
added trifluoronmethylsulfonic acid (0.3 nL, 3.37 mmol ) at anbi ent
tenperature. The resulting reaction mxture was stirred at anbi ent
tenperature for 3 hours. The solvent was renoved in vacua and the residue
was neutralized to pH 4 - 5 with saturated sodi um bi carbonate. The

resul ting preci pltate was filtered and washed with water and et hyl acetate
to afford

N-(3, 4- di erer opanzyi) - 3- (1- ¢d- fl uor obenzyl ) - 5- oxpg 1kt ,% 4%7"4%}9 4(5H) -yl
) - 1H pyr azol e- B- ¢ rboxahnbdé 6%% yrera (0715 g? 11 NWR
(300 MHz, DMBOMN®Y 5 9.137(t, J= 5.8 Hz, 1H), 839(5 /ﬂﬁrl 7.43-7.27 (m
4H), 7.25- 7.4 (m 4H), 4.9(!0%)3, 2H) , 4. 40 (d, J R'8 Hz, 2H); MS (ES+)

ink 429.27 (M #01). EXAWPLE 2 Synt hesis of (103)
3-(1-(4-fluorobenzyl)-5-oxo-1H1, 2, 4-triazol - 4(5H)-y1) - N- (gyrd di n- 3-
yl met hyl ) - 1H pyr azol e- 3-car boxam de Fc}’cl&‘a&n EtOZC\[;& )\\NH
Ny N\~(")n
alkylation R
when -VR? is alkyl, (104)
arylalkyl,

heteroarylalkyl, Et0,C }L _VR?
heterocyclealkyl, or N
cycloalkylalkyl in R2-

halide (105)

2
hydrolysis HOZC\[/S; >LN R

(106)
0
amide formation R1 )\\ VR?
YT N’
R'R°NH f N \,(,l)
(107) R® R ‘N n
(108)
; 0
deprotection R 2
N}LN VR
HN=N \,(rI
Formula (1)
-VRZ is alkyl,
arylalkyl,

hetereocyclealkyl,
heteroarylalkyl, or
cycloalkylalkyl

The starting materials for the above reaction scheme are commercially available or can
be prepared according to methods known to one skilled in the art or by methods
disclosed herein. In general, the compounds of the invention are prepared in the above
reaction scheme as follows:
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To a m xture of
3-(1-(4-fluorobenzyl)-5-oxo0-1H1,2,4-triazol-4(5H)-yl)-1-(4-

nmet hoxybewoyd)rdsegspyri di n- 3-yl met hyl ) - 1H pyr azol e- 5- car lpoxappidec{s32 50 g,
6.82 nnnol) in dichloronmethane (100 nL) was added trifluoroacetic acid (100
nnL) and trifl uoronethanesul fonic acid (5.30 g, 35.4 nmol ). The dark purple
solution was stirred at anbient tenperature for 1.5 h and concentrated in
vacua The red solid residue was suspended in a m xture of nmethanol (30 nlL)
and saturated aqueous sodi um bi carbonate solution (500 nL) at 0 C. The
white solid was filtered, washed with water (3 x 100 nnL), ether (2 x 20
mL) and pdh¢AMEWPKREZRIE compoundr{30d eRftaityisnaiangte£102) dg geneRata spmpeind

di chl or 0”ﬁd%?ﬁﬁlcﬁ%né&g@é&ﬁﬁémél@c@érfc%lﬂatlon m the presence of a base, such as, but
5-(1-(4-fluoraobenzyl)-5-o0xo- -triaz

4(5H) -y1) ”RL'W&?W%H‘? %SWWWPBG mfis?{%??&}’%l'zed errrRYnd (1 M- GemRgUNgds £ - whi t e
igl |8 g E% {4y rezettPith aMalikdB halidd Sararyaikpiails, a rileltérbway(aw!)hm a D'ng zg) ( gd
-

J = cjftglm F?alggb tgr agheigo?rglalk%ah%%g%er ?ﬁ%l%g ?qﬁonﬂ_ﬁms l;z eF 5‘3 1 (m 4H)
:7%.9421117( ﬁ-/l 6 cémipouid)(108).vierd /R 24-Bin allﬂg:llléh ?rglalkg}l—a het@rddyclylaik); a bfs|calikSt or a1 z
N benzy 1. Bl iA R oty P68 LR o sancara mprqgis oo prs gtepyin

pyr azol e- B\e(m’rlocgeamiatmco@npound {108). I’Gon;pohlhtﬂ)ﬁ 06) then uRddrhoas anglandaed pmoteedur e as

descri be | L—:E' Y rhBdunf o7 ¥o & Hh{e mipBuh&Plodf €
N-(34d| oro enzy 1- 2 uoro 3
H1, 2, 4- tﬂemalmGMrsrytﬂ;hny qrwnﬂtgmwtﬁérﬂzngmmunpw Rorouda ) of dreboxani de wit h

- benzyl oﬁﬁuhere R2 is alk 1, arylalkyl he ero clylalkyl c cloak lalky! or heteroarylalkyl,
fl uorobenzy - oxo- 1H 5 -rytrlyazo l!b y Y M’ mg %enr%y -1H pyraz
ol e-5- car boxa RdBSe the t| tle corrpound was obt ai ned in 99% yield: 1H NWR

(300 MHz, CDClS) R%;os 209 C; 1H NMR (300 MHz, DMSO-d6) 8 9.01 (t, J= 5.8

Hz, 1H), 83 7.48-7.02 (m 10H), 4.91 (s, 2H), 4.42 (d, J= 5.8
Hz, 2H); |v5 '393.3 (M + 1). EXAMPLE 2.2
Qis 0 Rs. R® and R® are hydrogen, W is -N(R®*)C(O)- and V is an alkylene.

Alternatively, the triazolone compounds of Formula (1) of this invention can be
synthesized following the general procedure as described in Scheme 2 where Q is
R7

Ay
r

, R" is hydrogen, W is -N(R®)C(O)- and V is an alkylene.

Scheme 2
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Synt hesi s of

3-(1-(4-Fluorobenzyl)-5-oxo0-1H1,2,4-triazol
pyr azol e-Wwocarisyassi de 0 ?Nr---N N

H\-Ny NHO

-4(5H) -y1) - N-net hyl -

PEwIHPOVYONGUGT D e

procedure as describe in EXAMPLE 2, naking variations as required to

repl ace

N- (3, 4-di fluorobenzyl)-3-(1-(4-fluorobenzyl)-5-o0ox0-1H1, 2,4-triazol 4(5/-0-y
1)-1-(4- met hoxybenzyl ) - 1H pyr azol e- 5- car boxam de with
3-(1-(4-fluorobenzyl)- 5-

oxo-1H1,2,4-tri azol -
car boxam de,

Hz, 3H); M (ES+) niY
R

(101)

4(5H) y1) - 1- (4- met hoxybenzyl ) - N—rret hyI
conpound was obtained in 29% y|

the titl
NVR (300 MHz, %é;r 72 (s,
1H), 736728(m NJ-§214EICID3

H73' (d, J

17.2 M—WWLES
(uNHzNz RNN

CH(OMe),

TsOH

alkylation
when -VR? is alkyl,
arylalkyl,
heteroarylalkyl,
heterocyclealky, or

cycloalkylalkyl in R%-

halide

hydrolysis

amide formation

R'RENH
107

deprotection

—_—

(201)

EtOZC\[/S‘ )LNH

(202)

EtOZCj/S_ )LNH

(203)

Y& M MRS

(204)

B

:
R _N- \,N
R N

(205)
O

e

R’ HN- N \/ =N
Formula (l)
-VR? is alkyl,
arylalkyl,
heteroarylalkyl,
heterocyclealkyl,
or cycloalkylalkyl

The starting materials for the above reaction scheme are commercially available or can
be prepared according to methods known to one skilled in the art or by methods
disclosed herein. In general, the compounds of the invention are prepared in the above
reaction scheme as follows:

The aminopyrazole compound (101) reacts with chloroformate and then hydrazine to
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Synt hesi s of

3-(3-(4-fluorobenzyl)-2-oxoi mdazolidin-1-y1)-N-(pyridin-2-ylnmethyl)- 1

H- pyr azolweo2eniaihszsam de 00 )\---N N H N) NHN-N PoTEP@bObicoNn Of
3-(3-(4-fluorobenzyl)-2-oxoi mdazolidin-1-yl1)-1-(4-

met hoxybenzyl ) - 1H pyrazol e-5-carboxylic acid (0.12 g, 0.28 mml) in
anhydrous tetrandrofuran (5 nL) was added 1-hydroxybenzotriazole (0.077 g,
0.57 mml ), 2-(1Hbenzotriazole-1-yl)-1,1, 3, 3-tetranethyl uronium
tetrafiuoroborate (0.18 g, 0.57 mmol ), N, N-diisopropylethylamne (0.22 g,
1.80 mml ) and pyridin-2-yl net hanami ne (0.46 g, 0.43 mmol ). The resulting
m xt ure wasnereterqogwpornd @A) which iseielized using trimsthy! erthoformede hdhe Biesergeed i n

vacuo. Theg é—?ﬁuéﬂé@ul%ﬁ: a%iéﬁg%ﬁ&%%é q&féw.azme%muﬁd £209). gAY bonat e
sol ution solid ered, washed with water x 10 m.) and

dried in &%&Zjéeacwrw'w Col 3 9!451@ @m@m'aﬂ‘ﬂb*pﬂﬁﬁamtwoe\f%"wﬂ B‘ﬁ"é'?h%me (3 n),

I ol } f)wed feyct:léﬁéw ﬁsimet br@hé?éroh@laiﬂyﬂ%]|Q€Qﬁ&ér(‘alki}léh5n Echditiohs ﬁf@%ne{ate

ri uor one anes e IO was

L o oS maman b rhsse JH: 1 Bk oAy B Heleracy A Bl 5 AR Phe e
so: [ ?- reSlad'léﬁel rmlaékwgogmﬁad]dl (noaamuéri@?e@sta@uae@_ H§drolpsls knaviai l?&fnb@ﬁlﬂ%da e
Sol utl on a S I N SOl | was | wasne
ot et o e Bt Bengrals cBfiaint 38 Larabshd b iingP indrd B8 s Bl oo

N, N- di et hyﬁudafmmtiodeémmmth an afmineradmpound to afford the compound (205).

3-(3-(4-11 d 1H
Srore s AR e of RN Stold e danigduldf Béfmi iy Gre i) o b BT
(N, Ndi et wae)ﬁahmmndﬂdywan arylalkyl. ld HetdroyB BRIk, cymlmm)he&m@ylelkyl(d J=1.9
Hz, 1H), 9.19 (t, J=¢5.9 Hz, 1H), 8.52-8.50 (m 1H), 7.79-7.74 (m 1H),
7.37-7.16 (m 7H), 4152 (d, J = 5.9 Hz, 2H), 4.37 (s, 2H), 3.81-3.75 (m

2H), 3.38-3.34 ( I\/B(ES+) mz 395. 0 (M+ 1). EXAMPLE 4 Synthesis of
3-(3-(4-fluorobenzy (?.W\J)xmmdazolldln 1-y1)-N- ((5-net hyl - 1H pyrazol -
ol

3-yl) et hthere]&“sPyr %@@ﬁm@%ﬁ' W‘:"is N(R®)C(O)- and V is a direct bond.

PREPARATION 1
Preparation of methyl 1-(4-methoxybenzyl)-3-(5-oxo-1H-1,2,4-triazol-4(5H)-yl)-1H-
pyrazole-5-carboxylate

OMe

1. To a solution of 3-nitro-1H-pyrazole-5-carboxylic acid (2.00 g, 12.73
mmol) in methanol (80 mL) was added thionyl chloride (1.00 mL, 13.70 mmol). The
reaction mixture was heated to reflux for 18 hours. The solvent was removed in vacuo,
and the residue was dissolved in ethyl acetate and washed with saturated sodium
bicarbonate, water and brine. The organic phase was dried over anhydrous sodium
sulfate and filtered. The filtrate was concentrated in vacuo to afford methyl 3-nitro-1H-
pyrazole-5-carboxylate in 81% yield (1.77 g): '"H NMR (300 MHz, CDCl,) & 9.97 (br s,
1H), 7.39 (s, 1H), 3.99 (s, 3H); MS (ES+) m/z 171.0 (M).
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To a solution of 3-(3-(4-fluorobenzyl)-2-oxoi mdazolidin-1-y1)-1-(4-

nmet hoxybenzyl) - 1H pyrazol e-5-carboxylic acid (0.12 g, 0.28 mmol) in

anhydr ouswoebrianassef uran (5 nL) was added 1- hydr oxybenzecrieezebes{d2 077 g,
0.57 mml ), 2-(1Hbenzotriazole-1-yl)-1,1, 3, 3-tetranethyluroniurn

tetrafl uoroborate (0.18 g, 0.57 mmol), N, N-diisopropylethylamne (0.22 g,
1.80 mmol ) and (5-nethyl-1H pyrazol - 3- yOret hanam ne hydrochl oride (0.066
g, 0.43 mml). The resulting solution was stirred at ambient tenperature
for 72 h and concentrated in vacuo. The residue was suspended in saturated
aqueous sodi um bi carbonate solution (15 nlL). The solid was coll ected by
filtration, waghed ¥ aisuspansionobmethylB-pitrp-thhpyrardlesarearbawriate &bl Thi s
dried sol irg 28R SmbINEY ﬁdfm@&bbﬁht@(m Qrﬂ@trhl?‘lﬂﬁlr(@trmyhrofu@ﬁ (osALbY the

addition of trifluoroacetic aci uor onet hanesul fonic aci d
(0. 13 nlL) wasgdd %Paﬁ‘weﬁmxweé'ledafwﬂsm %@'—sﬂ‘? P3 gunalk Thefsastan Pkt Vat ure for

2 h and cefieédvor ahealslanamauéunemﬂ;&@tdr@dnﬁmtersh TRE it WiSconbsersted i n

saturated a ueou sodi u bi car ite
ol L e VA e Al T e P berad B aef Brov 2o B ediboryiets st af hor (2
Xfflo (reré gm(tstwg)mmmat(amd MEIQ,CbIDCQ)rB N37%-32 (e BRY I6fsecs.81 ani g swreter to
a or -

71 uor obend$ 202 98ds: A 761(5 FHIMS (ESNDEBZ M 1L 11 pyr azol - 3- y1 ) met hyl ) -

1H pyrazol e- 5-carboxam de as a white solid (0.032 g, 29%: np 254-255 C

N, N- di met hy! f de_/ vat 00 M-z 12,95 (br 5,
T 15757 {or Je ™ ThyststerGioRoh et T mbhludény, DN dppvdzolga > (27 >
3H). 5. 90 chtboxyiat (3.80 3610 27 mitid)) and 18% RaiC (0595|rﬁnemancﬂwt1m3)m3 75 (m
%;Dni hgsBS hggr?s&en(d?éd E)7 néurd &t Sfibiert mpdfRtutd-sid fitdt wrolg a bYh & daite, EXAVPLE 6
3- (. 3- ( 4- f [The fitiatewgsl gonRentsatechin dvacusl to @ffordimethyl 3nanting-1 ridtrhapindxybanay i1 H3 -

| t hyl
Y %ge( 4yf? Pa'i'algi‘sr- %x?l'?ﬁa nﬁ%‘)%d&%fﬁdg) quﬁ)(a?omleubb‘&) 8%.21-7.18 (m,

OI’ (0] oxorm
et hoxy berk). B 8861 7Bymaztil -15(témcﬁ<§3 (sc2kc BEB((9.2H), 381 (5. 2H), A (5, IH:;

anhydr ous pi€ig: /Pbsl & rrL) was added 1-hydroxy benzotriazole (0.077 g,
0.57 mmol ), §E Sq?%en%t EMazo] e-1-yl1)-1,1, 3, 3-tetranet hyl uroni um

tetrafluoroborate (0.18 g, 0.57 nmmol ), N, N-diisopropylethylamne (0.22 g,
1.80 mrml) and 4( 5- ”‘?bE%Uuﬁ@%éﬁﬁéthﬁﬁ%%ﬁElﬂtﬂmm %5@%@&@%(0 063 g,

0.43 mmol ). The resultlﬂg solution was stirred i ent terrperature for

72 h and &Gﬂ’é’é!’\?tﬁégéagl shemelard pradingifet wés%%%m?aéradlpwovymnaaﬁed
agueous s %NﬁLN&@édb@ﬂﬁhﬁtr&ﬁhbH}lhﬁlﬂm@&ﬁ\a[@(D 7o1amssglnhrdo|y\a&) @plthected by

f||trat|on washed wi th water dri ed under vacuum This

dried sol i"éRSHAR MRS %%@%@&mbﬁe@@?ﬂ% tHWéPh%H@J’? $ngithen hygrazinged by t he
?g dl1 g I (r)rE) QﬁorfﬁhycfrbiéQB 0&\6@}59(90&\?11?) was aadedap@b fe%bﬁdn%&ﬂ?@ﬁﬁb?é’t?@waft on It C ac:c d

e e solution was stirre nt tenperature for
ok ana L oAt mesttie ok b sn 8oshea il wier g TheoraancBRE |
sa]t u (rj at ed m#@d&vﬁ@ﬁhycm)mn siiuvosulfate aﬁl flltere@n Thé Tiltraite) wat cdi)acéhtraTettlamV\/n|h te (
solid was collec ti.on, washe ether (2
X010t e B b beer RaR R el R here e £ o
3- ( 3- ( 4- f |cathoapetezy 8]% Field (2.85 g): MS (ES+) m/z 320.2 (M + 1).
oxoi m dazol i di n-1-y1l)-N ((5-nethylisoxazol -3-yl)nethyl)-1H pyrazol e-5-carbo

xam de as an off-white solid (0.069 g, 629 : np 294-296 C (dec.) (N,
N— di rret hy! f or m@ni dePusatution of methyl Ry drazioeadrboxamidon] dd-meshaxyenzyitiHI= 1. 7
Hz, milg bt 3H)
6. 15 (s ?’YH%%%“’*“J‘ d‘y%ﬁeg(z@gg S ?ﬁ?ﬁqﬁm@%'&'%’ M)%Og 321 érén 2H)
3.38-3.34 a@ﬁwtelq)eneszﬂfmc pad rr@ns)hvdme (403ng) ip m@tfwsl 0 i) wai)sub@@s&/ﬁ E 6
Sy nthesi s (Bfrowave iradiation for 10 minutes at 90 °C. The solvent was removed_in vacuo and
3-(3-(4-fluorobenzyl)-2-oxol mdazol i di n-l-yl&-l\l—(py 1din-3-yl nethyl)-
the residue was washed with saturated sodium bicarbonate and water and dried in
vacuo to afford methyl 1-(4-methoxybenzyl)-3-(5-oxo-1H-1,2,4-triazol-4(5H)-yl)-1H-

pyrazole-5-carboxylate in 96% yield (1.98 g): 'H NMR (300 MHz, CDCl) & 9.55 (br s,
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To a solution of 3-(3-(4-fluorobenzyl)-2-oxoi mdazolidin-1-y1)-1-(4-

met hnmbenzyl) - 1H pyrazol e-5-carboxylic acid (0.15 g, 0.35 nmol) in anhydrous
t et randr ovoran/3@sel) was added 1- hydroxybenzotri azol e @OTEPE019/064377 1

mol ), 2-(1Hbenzotriazole-1-yl1)-1,1, 3, 3-tetramethyl uroni um

tetrafl uoroborate (0.23 g, 0.71 mmol) and N, N-diisopropyl et hyl am ne (0. 27
g, 2.12 mol ). The m xture was stirred for 10 mnutes, followed by the

addi ti on of pyridin-3-yl methanam ne (0.057 g, 0.53 mmmol ). The resulting
solution was stirred at anbient tenperature for 2 h and concentrated in
vacua The resi due was _suspended in saturated aqueous sodi um bi carbonate

sol ution (¥ 89 (s. tHhe7-38Ks. dHMA2& RN &bt 2. BBE1 18 (Ma2Hb b.65{asHda3 /7t h wat er
(3 x 10 mg 3aNc ¥ (sESHMMBIESYPRIAUEB2 1T(M $ 28f.i ed solid was then suspended in
di chl oronet hane (3 nmL), followed by the addition of trifiuoroacetic acid (2
m.) and trifluoromethanesulfonic acid (0.15 nlL). The dark purple solution
was stirred at anbi ent tenperat uPREPARATIONaNd concentrated in vacuo. The

red solid yesiduye S Su ded in sat d aqueous, sodi i car honat e
o ut s on Frepaelion et Pk matnodoeiril i Eoxaiseel byl pidtaien
washed with water (3 x 10 nlL) and Stdrboxglatex 10 nL). The solid was purified
by col um chromat ography using 2-10% net hangl in dichloronethane as el uent
to afford 3-(3-(4-fluorobenzyl)-2- ¢ }—NH
oxoi m dazolidin-1-y1)-N-(pyridin-3- yw 1H- pyr azol e- 5- car boxam de as a
white solid (0.09 g, 65%: np 251-263C\ 1M NVWK (300 MHz, DMSO d6) 8 13.03
(s, 1H, 9.16(t, J 5.8 Hz, 1H), 8.54-87M6 (m 2H), 7.72-7.70 (m 1H),
7.39-7.31 (m 3H), 7.21-7.15 (m 3H), 4.45 (d, J = 5.8 Hz, 2H), 4.37 (s,
2H), 3.81-3.75 (m 2H), 3.38-3.32 (m M5 (ES+) ark 395.1 (M+ 1).
EXAMPLE 7 Synt hesi s of
3-(1-(4-fluorobenzyl)-5-oxo0-1H1,2,4-triazal -4(5H)-y1l)-N ((5-
met hyl i soxazol - 3-yQOret hyl ) - 1H pyrazol e- 5-24f boxam de

1. To a solution of methyl 3-amino-1-(4-methoxybenzyl)-1H-pyrazole-5-

carboxylate (0.26 g, 1.00 mmol) in dichloromethane (4 mL) was added 2-
chloroethylisocyanate (0.13 g, 1.20 mmol) and N,N-diisopropyiethylamine (0.16 g, 1.20
mmol) at ambient temperature. The reaction mixture was stirred at ambient temperature
for 3 hours. The white precipitate was filtered and washed with dichloromethane (10 mL)
to afford methyl 3-(3-(2-chloroethyljureido)-1-{4-methoxybenzyl)-1H-pyrazole-5-
carboxylate as a white solid in 73% vyield (0.27 g): '"H NMR (300 MHz, DMSO-dg) § 9.20
(s, 1H), 7.13 (d, /= 8.7 Hz, 2H), 6.87 (d, /= 8.7 Hz, 2H), 6.81 (s, 1H),6.63 (t, /= 5.2
Hz, 1H), 5.49 (s, 2H), 3.81 (s, 3H), 3.71 (s, 3H), 3.64 (1, /= 6.1 Hz, 2H), 3.45-3.39 (m,
2H); MS (ES+) m/z 388.7 (M + 23), 390.6 (M + 23).

2. To a suspended mixture of 3-(3-(2-chloroethyl)ureido)-1-(4-
methoxybenzyl)-1H-pyrazole-5-carboxylate (0.10 g, 0.27 mmol) in N,N-
dimethylformamide (9 mL) was added sodium hydride (60% in mineral oil, 0.013 g, 0.327
mmol) at 0 °C. The mixture was stirred at ambient temperature for 16 hours, quenched
with 25% ammonium chioride aqueous solution and extracted with dichloromethane.
The organic layer was dried over anhydrous scdium sulfate and filtered. The filtrate was
concentrated in vacuo and the residue was purified by column chromatography using
1~8% methanoi in dichloromethane as an eluent to afford methyl 1-(4-methoxybenzyl)-3-
(2-oxoimidazolidin-1-yl)-1H-pyrazole-5-carboxylate as a white solid in 57% yield (0.05 g):
'H NMR (300 MHz, CDCly) 6 7.22-7.19 (m, 3H), 6.81 (d, /= 8.5 Hz, 2H), 5.59 (s, 2H),
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To a solution of 3-(3-(4-fluorobenzyl)-2-oxoi mdazolidin-1-y1)-1-(4-

nmet hoxybenzyl) - 1H pyrazol e-5-carboxylic acid (0.12 g, 0.28 mmol) in

anhydr ouswoebrianassef uran (5 nL) was added 1- hydr oxybenzecrieezebes{d2 077 g,
0.57 mmol ), 241 Hoenzotriazole-1-yl)-1,1, 3, 3-tetranet hyl uroni um

tetrafl uoroborate (0.18 g, 0.57 mmol ), N, N-diisopropyiethylamne (0.22 g,
1.80 mmol ) and (5-net hylisoxazol - 3-yl) nmet hanam ne hydrochl oride (0.063 g,
0.43 mml ). The resulting solution was stirred at anbi ent tenperature for
72 h and concentrated in vacua The resi due was suspended in saturated
aqueous sodi um bi carbonate solution (15 nL The solid was coll ected by
filtratiof;80MBshdtvi-Qh3.aB(rer2H)33.23 {9 3))3. hs. ar). 86 1 hRfeim. 2hBME  Thi s
dried sol igs¥as;, 3828 (@uspgnded in dichloromethane (3 ni), followed by the
addi ti on of trlfluoroacetlc acid (3 nL) and trifluoronet hanesul fonic acid
(0.13 nL). The dark purple solution was stirred at anbient tenperature for
2 h and concentrated in vacuo. Thﬂgpﬁhﬁn||«hresidue was suspended in

turat ed g te sol & hi t
ol 0 was Caepaaien bty o SHordheeRul e i A ado LA S Wl ot her (2

x 10 nmL) and recr ystal | iniethodybeny)-NHpyreiole:5icaroxylate/ wat er to
af ford3-(1-(4-fl uorobenzyl)-5-

gxazol - 3-y1) met hyl ) - 1H pyr azol
81%: np 276-277 C

oxo-1H 1, 2, 4-triazol - 4(5H) - yl)q\l-((S met hyl i sSexaR - -
e-5- carboxanide as an of f- IN/\EO 0 : -
( NAdi et hyl f or mam del wat er) ; 11- - vﬁ Mz~ DMSO-d6) 6 13.85 (s, 1H),

9.31 (t, J- 5.5 Hz, 1H), 8.45 (s, 1Hg 7.38-7.31 (m 3H), 7.22-7.16 (m
2H), 6.19-6.15 (m 1H), 4.96 (s H, 4.45 (d, J = 5.9 Hz, 2H), 2.37 (s,
3H); M5 (ES+) rnk 397.8 (M+ 1 MPLE 8 Synt hesi s of
3-(1-(4-fluorobenzyl)-5-o0x0- 1H'% 4 triazol-4(5H)-yl)-N-(pyridin-2-

yl nmet hyl ) - 1H pyrazol e- 5- car boxam To a solution of

N oxybonsy! S ATRRGE of ot 4 ety Mﬁ%@vi@. e ko g sttty 1t
anhydr ous pieislassctapbaxyiate (@=8rd. ) 3. 6avmalll gehofobleyighinrsyRie3.al g #zohend 0. 077 g,

0.57 1).. 241 Hb i -1 -1.1.3, 3- hyl i

057 T o Ao b8 B o e T P R B0, 22
1. 80 mol hoarsdTheyhat ahixtur2-wasifiteledrandiwashédw it scegone0THS iitvatelas The r esul ti ng
<ol U 00 S TR RS ASERfl LERBERBA R = |
sol uti on (roB anejonehd d!%ﬂyl etherte afford reethy - 03;(4-ffluomb%nziv&15-0XWa1§hba 4 th wat er

(3 x 10 mtrqhzalnﬁj(sﬁgblﬁt (#’Pr%ﬁ-[or(%%gﬂg‘m fa'io% @adbéala;@awﬁhw&mgyé@ nded in

di chl or onet hane tron'of tritiuoroaceti ¢ acid (3
mL) and t @B¥)UBR AATI MU MS fEﬁﬁWééWﬁ(M'*l@)rrL) The dark purple solution
was stirred at ambient tenperature for 2 h and it was concentrated in
vacuo. The red solid residue was suslpended in saturated aqueous sodi um

bi carbonate solution (15 nlL) at ARATION 4 ¢ solid was col | ected by

filtr a: [ f)ln wg&faﬁiau?\lﬁ EI wt-ﬁr-fld&ouerilz@nm%xc;-mhez 4Jt(r?az&ﬁaﬂgdy» -1ad
recrystalll ze rom | e (0] nam r 0 arl or
3- (1y(4 f I uor obenzyl ) - @g&whx )z{ﬁpmza %mﬁ"(i’gﬁ"wml\l-(pyrl di n- 2-yl net hy

| )-1/1- pyrazol e- 5- car boxam de ms an off-white solid (0.087 g, 799 : np
224-225 C (N, N-di et hyl f or mami ter)\NlH 300 MHz, DMBO d6) 8 13.83
(br, 1H), 9.36 (t, J =59 HP 1 = 4.2 Hz, 1H), 8.46 (s,

1H), 7.80-7.74 (m 1H), 7.38-7. 6N(m7f§ 1722- 7 16 (m 2H), 4.97 (s,
2H), 4.56 (d, J = 5.8 Hz, 2H); NS (ESH? |nk 393.8 (M + 1). EXAMPLE 8.1
Synt hesi s of
3-(3-(4-fluorobenzyl)-2-oxoi mdazglidin-1-y9-N((1-nethyl-1H pyrazol -
4-y1l) et hyl ) - 1H pyr azol e- 5- car boxiam de
CMe
A mixture of methyl 3-(1-(4-fluorobenzyl)-5-oxo-1H-1,2,4-triazol-4(5H)-yl)-1-(4-
methoxybenzyl)-1H-pyrazole-5-carboxylate (3.80 g, 8.69 mmol) and sodium hydroxide (1

N solution, 18.2 mL, 18.2 mmcl) in ethanol (100 mL) was refluxed for 2 hours,
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O1ll Oxx 7---N N, rN HW NHN-N / Fol |l owi ng the procedure as
descri bed in EXAMPLE 8, naking variations as required to repl ace
pyri di n- 2vpl2oetdiessam ne with (1-net hyl - 1H pyrazol - 3- yl1poetdranansc4se?
hydrochl oride to react with 3-(3-(4-fluorobenzyl)-2-oxoi m dazolidin-1-y1l)-
1- (4- met hoxybenzyl) - 1H pyrazol e-5-carboxylic acid, the title conpound was
obtained as an off-white solid in 49%yvyield: np 244-245 C
(N, N-di net hyl formam de/water); 11-1NVR (300 MHz, DMSO-d6) 5 12.95 (br s,
1H), 8.89 (1, J=5.7 Hz, 1H), 7.58(s, 1H), 7.36-7.31 (m 3H), 7.21-7.13 (m
3H), 4.36 (s, 2H), 4.24 (d, J= 5.7 Hz, 2H), 3.80-3.74 (m 5H), 3.37-3.32
(m 21-1) congenirgted Jo Inﬁlfzthegrrglaalolmmeﬂhe P afibe Femiting Spltitewas adjpsted to
|?_>L (3“(31 4O}‘ Zbﬂé&ugnafgr}%ﬂokglgn@é&d THed3RPlvhs Edliodted uhd whsHdd WidRaterdangl methyl)- 1
z
by diethyl ether to afford 3-(1-(4-flucrobenzyl)-5-oxo-1H-1,2,4-triazol-4{5H)-yl)-1-(4-
methoxybenzyi)-1H-pyrazole-5-carboxylic acid as a white solid (3.5 g, 95%): mp 205-207
°C; '"H NMR (300 MHz, DMSO-d;) & 13.83 (s, 1H), 8.44 (s, 1H), 7.38-7.23 (m, 2H), 7.21-
7.16 {m, 4H), 7.11 (s, 1H), 6.89-6.86 (m, 2H), 5.64 (s, 2H), 4.94 (s, 2H), 3.71 (s, 3H); MS
(ES+) m/z 445.9 (M + 23).

PREPARATION §
Preparation of methyl 3-(3{(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-1{4-
methoxybenzyl)-1H-pyrazole-5-carboxylate

OMe

A suspended mixture of 1-(4-methoxybenzyl)-3-(2-oxoimidazolidin-1-yl)-1H-
pyrazole-5-carboxylate (0.95 g, 2.88 mmol), p-flucrobenzyl bromide (0.82 g, 4.31 mmol)
and cesium carbonate (1.87 g, 5.75 mmol) in acetone (200 mL) was refluxed for 16
hours. Additional p-fluorobenzyl bromide (0.82 g, 4.31 mmol) and cesium carbonate
(1.87 g, 5.75 mmol) were added and the reaction mixture was refluxed for an additionai
16 hours. The hot mixture was filtered and washed with acetone. The filtrate was
concentrated in vacuo to afford a light yellow solid which was purified by column
chromatography using 30~50% ethyl acetate in hexane as an eluent to afford methyl 3-
(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)- 1-(4-methoxybenzyl)- 1 H-pyrazole-5-
carboxylate as a clear oil in 48% yield (0.60 g): '"H NMR (300 MHz, CDCl,) 8 7.27-7.14
(m, 5H), 7.04-6,97 (m, 2H), 6.80-6.78 (m, 2H), 5.56 (s, 2H), 4.40 (s, 2H), 3.90-3.85 (m,
2H), 3.82 (s, 3H), 3.75 (s, 3H), 3.37-3.32 (m, 2H); MS (ES+) m/z 438.7 (M + 1).

PREPARATION 6

Preparation of 3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-1-(4-methoxybenzyl)-
1H-pyrazoie-5-carboxylic acid
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00," N7----NcONNHH-NM Fol |l owi ng the procedure as described in
EXAMPLE 8, nmaking variations as required to replace pyridin-2-yl met hanam ne
wi t h thi awol2e2y0sb3mt hanam ne hydrochl oride to react w tRCT/EP2010/064672
3-(3-(4-fluorobenzyl)- 2-oxoi mi dazol i di n-1-y1)-1-(4- et hoxybenzyl)-1 H py
razol e-5-carboxylic acid, the title conpound was obtained as a white solid
in 76% vyield: np 272-274 C (N, N-di net hyl f ormam de/ water); 1H NMR (300 MHz,
DMSO-d6) 5 13.11 (d, J= 1.7 Hz, 1H), 9.47 (t, J=6.0 Hz, 1H), 7.74 (d, J =
3.3 Hz, 1H), 7.64 (d, J= 3.3 Hz, 1H), 7.37-7.32 (m 2H), 7.23-7.16(m 3H),
4.71 (d, J = 6.0 Hz, 2H), 4.37 (s, 2H), 3 82 316 (m 2H), 3.38-3.34 (m

2H); M5 (ES+) mz 400.9 (M+ 1). EXAWP he|§|s of

N-benzyl- 3-(3-(4-fl uorobenzyl) - 2,pxo0i m y1) - 1H pyrazol e- 5-
car boxam de Fol | owi ng t procC ure as descrl bed i n EXAMPLE 8,
maki ng variations as required B%ﬁ}c’e ridin-2-yl met hanam ne with

benzyl am ne to react with 3-(3-(4- N-N

fl uorobenzyl) - 2- oxoi nni dazol i di n-1 - 1) -1- (4- nnet hoxybenzyl ) - 1H pyr azol e- 5-¢
arboxylic acid, the title conpound obtained as a white solid in 66%
yield: nnp 262-263 C (N, Ndi net hyl f 1 de/water); 1H NWVR (300 MHz,

DMSO-d6) 813.00 (d, J = 1.8 Hz, 1H), 8.12 (t, J= 6.0 Hz, 1H), 7.36-7.15 (m
10H), 4.43 (d, J = 6.0 Hz, 2H), 4.37 Me2H), 7.81- 3.75 (m 2H), 3.38-3.32
(m 2H); M (Eamixtatd & 33394 uddgbenzl))-2-oxoimidazolidin-1-yl1)-1-{4-methoxybenzyl)-

1H-pyrazole-5-carboxylate (0.61 g, 1.38 mmol) and sodium hydroxide (1 N solution, 2.9

ml., 2.92 mmol) in ethano! {15 mL) was refluxed for 1 hour. The reaction mixture was
concentrated to half of its original volume and the pH was adjusted to 1 to 2 with 3 N
hydrochloric acid solution. The solid was collected by filtration and washed with water
and diethyl ether to afford 3-(3-(4-fluorobenzyl)-2-oxcimidazolidin-1-yl)-1-(4-
methoxybenzyl)-1H-pyrazole-5-carboxylic acid as a white solid in 83% yield (0.49 g): 'H
NMR (300 MHz, DMSO-d,) 6 13.47 (s, 1H), 7.35-7.31 {m, 2H), 7.21-7.15 (m, 2H), 7.10
{d, J=8.7 Hz, 2H), 7.03 (s, 1H), 6.86 (d, J = 8.7 Hz, 2H), 5.54 (s, 2H), 4.36 (s, 2H), 3.80-
3.74 (m, 2H), 3.71 (s, 3H), 3.87-3.32 (m, 2H); MS (ES+) m/z 446.8 (M + 23).

PREPARATION 7
Preparation of N-(3,4-difluorobenzyl)-3-(1-(4-fluorobenzyl)-5-oxo-1H-1,2,4-triazol-
4(5H)-yl)-1-(4-methoxybenzyl)-1 H-pyrazole-5-carboxamide

F
Fogage
E 0]
OMe

To a solution of 3-(1-(4-fluorobenzyl)-5-oxo-1H-1,2 4-triazol-4(5H)-yl)-1-(4-
methoxybenzyl)-1H-pyrazole-5-carboxylic acid (0.30 g, 0.70 mmo!), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.19 g, 0.92 mmol) and N, N-
diisopropylethylamine {0.18 mL, 1.02 mmol) in N,N-dimethylformamide (5 mL) was
added 1-hydroxybenzotriazole (0.15 g, 1.10 mmol). The resulting mixture was stirred at
ambient temperature for 10 minutes and 3,4-difluorobenzylamine {0.12 g, 0.85 mmo!)
was added. The reaction mixture was stirred at ambient temperature for 18 hours,
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EXAMPLE 8.4 Synt hesis of

3-(3-(4-fluorobenzyl)-2-oxoi m dazol i din-1-yl)-1H pyrazol e-5- carboxam de 00
Y-N H2 NNvo)20HM3DEss Fol | owi ng the procedure as desecirmrdotioncdsXAVMPLE 8,
maki ng variations as required to replace pyridin-2-ylnethanam ne with
ammoni um chl oride to react with 3-(3-

(4-fl uorobenzyl) - 2-oxoi m dazolidin-1-y1)-1-(4-nethoxybenzyl)-1H pyrazol e-5-
carboxylic acid, the title conpound was obtained as an off-white solid in
61% yield: np 256-258 C (N N- di mathylforrrarri de/water); 1H NWR (300 MHz,
DMSO-d4 8 12.91 (d, J = 1.6 Hz, 1H), 7.98 (s, 1H), 7.44 (s, 1H), 7.36-7.31
(m 2H), Hilgted wltilgthgl(ﬂcegtg 307n|g)pn(:|dvasbazl witlpwater aqd-pnan@orpgmcMr

3.80-3.75 \nfamdrl&h'l})ver%nﬁydr&is:%d(dﬁ\ suffale andFiteled IThB ikrate3d Snkdhtiatdd in EXAVPLE
8.5 Synthesis of

3- (1- (4- f VAR BRI TSsiduesuas washed with oty acrtatelhexanes (IO tpafird b Ghe- 5- HeN
HN- 1, difluorobenzyl)-3-(1-(4-fluorobenzyl)-5-oxo-1H-1,2 4-triazol-4(5H)-yi)-1-(4-

methoxybenzyl)- 1H-pyrazole-5-carboxamide in 72% yield (0.28 g): mp 156-158 °C; 'H
NMR (300 MHz, CDCI3) & 8.02 (s, 1H), 7.35-7.29 (m, 2H), 7.24-7.19 (m, 2H), 7.13-6.87
(m, 6H), 6.82-6.76 (m, 2H), 6.50 (t, J = 6.0 Hz, 1H), 5.64 (s, 2H), 4.92 (s, 2H), 446 (d, J
= 6.0 Hz, 2H), 3.75 (s, 3H); MS (ES+) m/z 549.2 (M + 1).

PREPARATION 8
Preparation of 3-(1-(4-Fluorobenzyl)-5-oxo0-1H-1,2,4-triazol-4{5H)-yl)-1{4-
methoxybenzyl)-N-{pyridin-3-yimethyl)-1H-pyrazole-5-carboxamide
O

F
B ”%NFTMV@
P H N-N

0

OMe

To a solution of 3-(1-(4-fluorobenzyl)-5-0xo-1H-1,2,4-triazol-4(5H)-yl)-1-(4-
methoxybenzyl)-1H-pyrazole-5-carboxylic acid (2.00 g, 4.72 mmol) in anhydrous
tetrahdrofuran (110 mL) was added 1-hydroxy benzotriazole (HOBt) (1.28 g, 9.45 mmoil),
2-(1H-benzotriazole-1-yl)-1,1,3, 3-tetramethyluronium tetrafluoroborate (TBTU) (3.03 g,
9.45 mmol), N, N-diisopropylethylamine (3.66 g, 28.3 mmol) and pyridin-3-
ylmethanamine (0.77 g, 7.09 mmol). The resulting solution was stirred at ambient
temperature for 3 h and concentrated in vacuo. The residue was suspended in saturated
aqueous sodium bicarbonate solution (400 mL}). The soiid was filtered, washed with
water (3 x 100 mL) and dried under vacuum over night to afford 3-(1-(4-fluorobenzyl)-5-
oxo-1H-1,2,4-triazol-4(5H)-yl}-1-(4-methoxybenzyl)-N-(pyridin-3-ylmethyi)-1 H-pyrazoie-5-
carboxamide as a coloriess solid (2.3 9, 95%): mp 210-211 °C; 'H NMR (300 MHz,
DMSO-d;s) § 9.37 (t, /= 5.9 Hz, 1H), 8.53-8.43 (m, 2H), 8.44 (s, 1H}), 7.68-7.64 (m, 1H),
7.37-7.32 (m, 4H), 7.21-7.14 (m, 4H}, 6.85-6.82 (m, 2H), 5.65 (s, 2H), 4.95 (s, 2H), 4.45
(d, J=5.9Hz, 2H), 3.71 (s, 3H); MS (ES+) m/z 514.0 (M + 1).
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Fol | owi ng the procedure as described in EXAMPLE 8, making variations as
required to replace pyridin-2-ylnnethananni ne with amonium chloride to
react w twoe1(11039358 PCT/EP2010/064672
(4-fluorobenzyl)-5-oxo0-1H 1, 2, 4-triazol -4(5H)-y1)-1-(4-nmet hoxybenzyl)-1H py
razol e-5- carboxylic acid, the title conmpound was obtained as a white
solid in 40%yield: np > 270 C (N, N-di net hyl formam de/water); 1H NMR (300
MHz, DMSO-d6) 8 13.73 (s, 111), 8.43 (s, 1H), 8.14 (s, 1H), 7.63 (s, 1H),
7.38-7.33 (m 2H), 7.24-7.16 (m 3H), 4.96 (s, 2H); M5 (ES+) nlz 302.9 (M +
1). EXAMPLE 8.6 Synthesis of

3- (1- (4-f1 uor obenzyl) - 5- oxo- 1H 1PRERARATIONBA4(5H) - y1) - N- (oxazol - 4-

yl met hyl) - ﬁ%pavatﬁa%fw-éew bQWﬂ‘Id@robenzyl)-S—oE@HW}Q,Qﬂrlﬁﬂﬂﬂfﬂcﬁﬂﬂiﬁ as

descri bed i n EXAVPLE g varlatlons as required to replace
pyri di n- 2- yl met hanar ni n'é‘em"t"lﬂf 6‘3&3[901 EY"y"Fﬂ'Eﬁ'\%ﬂ{BPﬁ’ﬁ'thydr ochl oride to

react with

3-(1-(4-fluorobenzyl)-5- 01 4 tri aaqd ) ~51) - 1- (4- net hoxybenzy1l) -
acll,
8

1H pyrazol e- 5- car boxylic was obtained as a white
solidin 66%yield: np 26 wdun?ﬁ fo mani del water); 1H NVR (300
MHz, DWVBO d6) 8 13.80(s, 1H), 9.1 t, J=%.6 Hz, 1H), 8.44 (s, 1H), 8.34
(s, 111), 8.00(s, 1H), 7.38-7.32 3H), 7 22-7.16 (m 2H), 4.96 (s, 2H),
4.36 (d, J = 5.6 Hz, 2H); M5 (ESH k 383.8 (M+ 1). EXAMPLE 8.7 Synthesis
of 3-(1-(4-fluorobenzyl)-5-oxo0-1HI{ 2, 4-tri azol -4(5H) -y1)-N-((3-rnet hyl -

H py r azol -5- Anet hyl ) - 1H pyrazol e096car boxam de 00
Foliowing the procedire as describe in PREPARATION 8, making variations as

required to replace 3,4-difluorobenzylamine with benzylamine to react with 3-(1-(4-
fluorobenzyl)-5-ox0-1H-1,2,4-triazol-4(5H)-yl)-1-(4-methoxybenzyl)-1H-pyrazole-5-
carboxylic acid, the title compound was obtained in 52% yield: '"H NMR (300 MHz,
CDCl;) & 8.02 (s, 1H), 7.36-7.18 (m, 9H), 7.04-6.95 (m, 3H), 6.83-6.76 (m, 2H), 6.32 (t, J
= 5.7 Hz, 1H), 5.65 (s, 2H), 4.92 (s, 2H), 4.54 (d, J =5.7 Hz, 2H), 3.76 (s, 3H); MS (ES+)
m/z 513.3 (M +1).

PREPARATION 8.2
Preparation of 3-{1-{4-fluorobenzyl)-5-oxo-1H-1,2,4-triazol-4(5H)-yl)-1-(4-
methoxybenzyl)-N-methyl-1H-pyrazole-5-carboxamide

F
\NMN/:'{?
H / N
N~N 7r
8]
OMe

Following the procedure as describe in PREPARATION 8, making variations as
required to replace 3,4-difluorobenzylamine with methylamine to react with 3-(1-(4-
fluorobenzyl)-5-oxo-1H-1,2 4-triazol-4(5H)-yl)-1-(4-methoxybenzyl)-1H-pyrazole-5-
carboxylic acid, the title compound was obtained in 99% yield: MS (ES+) m/z 437.3 (M +
1).
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NIJN HN-- N H3d Fol l owi ng the procedure as described in EXAMPLE 8,
maki ng variations as required to replace pyridin-2-ylnmethanamne with

(1- met hylwoHepyusesssl - 4- y1) met hanamine to react with PCT/EP2010/064672
3-(1-(4-fluorobenzyl)-5-o0x0-1H1, 2,4-triazol -4(51-0-y1)-1-(4-

met hoxybenzyl ) - 1H pyrazol e-5-carboxylic acid, the title conpound was
obtained as a white solid in 53%vyield: np 239-241 C

(N, N-di net hyl f ormam de/water); 1H NVR (300 MHz, DVSO- d6) 8 13.77 (s, 1H),
9.04 (t, J= 5.6 Hz, 111), 8.44 (s, 1H), 7.61 (s, 1H), 7.37- 7.27 (m 4H),
7.22-7.16 (m 2H), 4.95 (s, 2H), 4.27 (d, J = 5.6 Hz, 2H), 3.78 (s, 3H; M
(ES+) nmr/z 396.9 (M + 1). EXAMPLE BX& hesi s of

3-(1-(4-fl Ls:{.nmgxsﬁ-)u (574Qﬁﬁuélrﬂbén%l)43 tm&nﬂmﬂérﬁwﬂsyéa)a-h#:(1pz(uﬁuzat-4-

yl met hyl ) - pyr azol e-5- car boxam | ow ng the procedure as
descri bed i n EXAVPLE 8, n’éﬂ"ﬁgy'l/yi"i’dﬁzﬁﬁf’ﬁ%’bf’é@fm d to repl ace

pyr|d|n 2-yl met hanam ne with pyrldtDn 4-yl met hanam ne_to react wth

3-(1-(4-fluorobenzyl) - 5-o0xq- ri a;/eJN4( Ey1)-1
5- arbx |d etltle conpound was
7% yl'éﬁl‘m

- (4- met hoxybenzyl ) - 1H pyr
obtained as a white solig
(N, N-di net hyl f or mam de/wateg); 1H NWVR (30@M—|z DIVISOd6) 8 13.86 (br s,
, 8.53-8.51 (m 2H), 8.46 (s, 1H), 7.38-7.30
4-giflggrobenzy3y(1-(4- ﬂu@°b@2y0-5-cat°81 H.2.42 H; M

1H), 9.36 (t, J=5.8 Hz, 1
(m 5H), 7.22- Tqaﬁelu(lmofzv-lj

(ES+) m Z4393-R54Miyt1-44-merdnEy 121 H-pyrazole-5-carboxamide (0.28 g, 0.51 mmol) in
dichloromethane (50 mL) and trifluoroacetic acid (5 mL) was added

trifluoromethylsulfonic acid (0.3 mL, 3.37 mmol) at ambient temperature. The resulting
reaction mixture was stirred at ambient temperature for 3 hours. The solvent was
removed in vacuo, and the residue was neutralized to pH 4 ~ 5 with saturated sodium
bicarbonate. The resulting precipitate was filtered and washed with water and ethyl
acetate to afford N-(3,4-difluorobenzyl)-3-(1-(4-fluorobenzyl)-5-oxo0-1H-1,2,4-triazol-
4(5H)-yl)-1H-pyrazole-5-carboxamide in 69% yield (0.15 g): mp 208-209 °C; 'H NMR
(300 MHz, DMSO-d;) 5 9.13 (t, J= 5.8 Hz, 1H), 8.39 (s, 1H), 7.43-7.27 (m, 4H), 7.25-
7.04 (m, 4H), 4.92 (s, 2H), 4.40 (d, J = 5.8 Hz, 2H); MS (ES+) m/z 429.27 (M + 1).

EXAMPLE 2
Synthesis of 3-(1-(4-fluorobenzyl)-5-oxo0-1H-1,2,4-triazol-4{5H)-yl)-N-(pyridin-3-
ylmethyl)-1H-pyrazole-3-carboxamide

F
NZ HN-N 7f

0

To a mixture of 3-(1-(4-fluorobenzyl)-5-oxo-1H-1,2 4-triazol-4 (5 H)-yi)-1-(4-
methoxybenzyl)-N-(pyridin-3-ylmethyl)-1H-pyrazole-5-carboxamide (3.50 g, 6.82 mmol)
in dichloromethane (100 mL) was added trifluoroacetic acid (100 mL) and
trifluoromethanesuifonic acid (5.30 g, 35.4 mmol). The dark purple solution was stirred at
ambient temperature for 1.5 h and concentrated in vacuo. The red solid residue was
suspended in a mixture of methanol {30 mL) and saturated aqueous sodium bicarbonate
solution (500 mL) at 0 °C. The white solid was filtered, washed with water (3 x 100 mL),
ether (2 x 20 mL) and purified by column chromatography using 2-10% methanol in
dichloromethane as an eluent to afford 5-(1-(4-fluorobenzyl)-5-oxo-1H-1,2,4-triazol-
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Measuring Stearoyl-CoA Desaturase Inhibition Activity of a Test Conpound
Usi ng Mouse Liver Mcrosones The identification of conpounds of the

i nvent i orwe08@393s8hi bitors was readily acconpli shed usipog/Erb@&os6i072

m crosomal assay procedure described in Shanklin J. and Sumrerville C. ,
Proc. NatL Acad. Sc!. USA (1991), Vol. 88, pp. 2510-2514. Preparation of
Mouse Liver Mcrosones: Male |ICR outbread mce, on a high-carbohydrate, | ow
fat diet, under light halothane (15%in mneral oil) anesthesia are
sacrificed by exsangui nation during periods of high enzyne activity. Livers
are innediatelr rinsed with cold 0.9% NaCl sol ution, ghed and_m nced

with sci s46H-yhA- (pypdindaimetby)-AHwymeplect-pastoxamidecas #n @féw %«p&iﬂﬂi 249
ot her wi Segé%m%%@m RORTRG; Zﬂ‘kMﬁ(@bOﬁ@Hi(:'tBhﬁ@ofoifagw"éA’l @smgng 0.25 M

sucrose ot assi um phosphat e buf pH

N-acet yl eyst®l Hé 1), #vi6 (Rt 2,7 B dHY 8148 EbT A 7w d i3tz 4H§t3r4ﬁ&(§s“@f a

Potter - El vehlmﬁmwer f@mg%ﬂlzmnmamgW%@ﬁsl %paabr(ufms@ at 10, 400
x g for 20 m n nate mtochondria and cellular debris.

super nat ahig #H); Vﬁ(ﬁ@f"bﬂ/zt?rﬁ“o“u@h d)-3-1ayer cheesecloth and centrl fuged at
105,000 x g for 60 mn. The mcrosomal pellet is gently resuspended in the
sanme honogeni zation solution with m% I ass/tefl on honogeni zer and
stored at -70 C. The absence of m #lal contani nation is

enzynmat i cal $ynthésie o8 Achbenkiie3-¥- mfmmobamyars-mi-im,z‘,&tmsumyustimg bovi ne
serum al bum n as the standard. _inc of .gbuse Li ver M crosonmes with
Test Conpounds: Desaturase act?’(f?f‘a ?f&"? ® as the rel ease of 3H20 from
[ 9, 10- 3H] st earoyl - CoOA. Reacti ons ®er assay p0| nt co dlti ons are as follows:
2 pL 1.5 nM stearoyl -Cc, [ mM~=3H CoA, 10 pL 20 nmiM
NADH, 36.75 pL 0.1 M PK Ha m 7 2). The test conpound
or control solution is addedf in atN eactlons are started by

L Ume.

ddi 50 pL t d d aft 15
T [ cubari onFolwe B PG E? SeeTaRe b &ng%éa%éw‘é‘éﬁawé%f%gpeﬁ by t he
?plflit ti on edquired w:esrat% RG84- d@ﬂuoadbequ)t-S Glf(glf?ﬁrqﬂenz;f) -§- bﬂﬂ:mﬂem@frgzoltedélg 80a

ilter ea n e pla NLI, a rpm
for 1 m ) ShELCrPe o R ER R e e S e ReimiBe BhF AERILAHEES DL S0 P
desat ur at ﬂmmbemgh)-ﬁmxo+1$f—1a.ﬂdddaztob4(§ﬁ)—rybﬂ L(Hanetmybénzyu-1aﬁwram1&5-adi oactivity
reasur ed LB dRGE hdukCOitiha wil Sodaba il égeggﬁldvsmwﬁadm Ligpdlje 1050

for test conpoun nce conp resentative conpounds of the
i nvent i on8208we8 *ac'H NMR;(S%MHMIIDMBOGIBSS 6101 MWHZt‘é‘Qt 847w 1Hhi s assay.
The activit f i ng at
the desi r dfeEBEutiioLbet @, 40 BRpRa, A2 BAB) SHF MERS) il peu 2.
concentration. The 1050 (affinity) of the exanple conmpounds toward the

st ear oyl - CoA desaturase is conpri AMREEREN ar ound 20 mM and 0. 0001gM or
bet ween arfswﬁ esid of FidoRiMehiiVE QxoDHND Arias 1 Upsk ) -Arhé ARG 4. 0001
1.1.M The fo ?oﬁ&gg%ﬁgﬂe gr ovi des da?a t hat (ra'xerrp I'i t'i'es repr esent ative
conmpounds and their M crosonal PY’BS‘E"*@J‘HW"’EPJ‘[“S‘* Exanpl e
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H HN~pN }r
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Following the procedure as describe in EXAMPLE 2, making variations as

—

Vv

required to replace N-(3 4-diflucrobenzyl)-3-(1-(4-fluorobenzyl}-5-oxo-1H-1,2 ,4-triazol-
4(5H)-yl)-1-(4-methoxybenzyl)-1H-pyrazole-5-carboxamide with 3-(1-(4-fluorobenzyl)-5-
oxo-1H-1,2 4-triazol-4(5H)-yl}-1-(4-methoxybenzyl)-N-methyl- 1 H-pyrazole-5-
carboxamide, the title compound was obtained in 29% yield: mp 268-269 °C; H NMR
(300 MHz, DMSO-d;) § 13.72 (s, 1H), 8.63 (t, /= 4.6 Hz, 1H}, 8.40 (s, 1H), 7.36-7.28 (m,
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Conpound nane M crosomal [C50 (pM |
N- (3, 4-di fluorobenzyl)-3-(1-(4-fluorobenzyl)-5-cm 0.008 Exanpl e Conpound
name M crweaurlo3p380 (uM 1 H1 ,2,4-triazol-4(51-1)-yerykrebippsszpl e- 5-

2H), 7.21-7.10 (m, 3H), 4.92 (s, 2H), 2.73 (d, J = 4.6 Hz, 3H); MS (ES+) m/z 317.2 (M +
1).

EXAMPLE 3
Synthesis of 3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl}-N-(pyridin-2-ylmethyl)-
1H-pyrazole-5-carboxamide

0 O
® ”MN}JAQF
To a solution of 3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl}-1-(4-
methoxybenzyl)-1H-pyrazoie-5-carboxylic acid (0.12 g, 0.28 mmol) in anhydrous
tetrahdrofuran (5 mL) was added 1-hydroxybenzotriazoie (0.077 g, 0.57 mmol), 2-(1H-
benzotriazole-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate (0.18 g, 0.57 mmol),
N, N-diisopropylethylamine (0.22 g, 1.80 mmol) and pyridin-2-yimethanamine (0.46 g,
0.43 mmol). The resulting mixture was stirred at ambient temperature for 72 h, and
concentrated in vacuo. The residue was suspended in saturated aqueous sodium
bicarbonate solution (15 mL). The solid was filtered, washed with water (3 x 10 mL) and
dried in vacuo. This solid was then suspended in dichloromethane (3 mL), followed by
the addition of trifluoroacetic acid (2 mL) and triflucromethanesulfonic acid (0.13 mL).
The dark purple solution was stirred at ambient temperature for 2 h and concentrated in
vacuo. The red solid residue was suspended in saturated aqueous sodium bicarbonate
solution (15 mL) at 0 °C and the resulting white solid was filtered, washed with water (3 x
10 mL), ether (2 x 10 mL) and then recrystallized from N,N-dimethylformamide/water to
afford 3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-N-(pyridin-2-ylmethyl)- 1 H-pyrazole-5-
carboxamide as a white solid in 63% yield (0.07 g): mp 235-237 °C (N, N-
dimethylformamide/water); 'H NMR (300 MHz, DMSOQ-ds) 6 13.03 (d, J = 1.9 Hz, 1H),
9.19 (t, J= 5.9 Hz, 1H), 8.52-8.50 (m, 1H), 7.79-7.74 (m, 1H), 7.37-7.16 (m, 7H), 4.52 (d,
J=59Hz, 2H), 4.37 (s, 2H), 3.81-3.75 (m, 2H), 3.38-3.34 (m, 2H); MS (ES+) m/z 395.0
(M+1).

EXAMPLE 4

Synthesis of 3-(3-(4-fluorobenzy!}-2-oxoimidazolidin-1-yl)-N-{{5-methy!-1 H-pyrazo!l-
3-yl)methyl}-1H-pyrazole-5-carboxamide
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carboxam de 2 3-(1-(4-fluorobenzyl)-5-o0xo0-1H1,2,4-triazol-4(51-1)-
y1l)-N-(pyridin-3-ylnmethyl)-1H pyrazol e-3- carboxam de 0.007 2.1

N- Benzy 1-wWeo(dt1(od93skuor obenzyl) - 5- oxo- 1H1 |, 2, 4- PCT/EP2010/064672
triazol -4(5H)-yl)-1H pyrazol e-5- car boxam de 0.006 2.2

JY»,”OF

HN—N ¢

To a solution of 3-(3-(4-fluorobenzyl)-2-oxcimidazolidin-1-yl)-1-(4-
methoxybenzyl)-1H-pyrazole-5-carboxylic acid (0.12 g, 0.28 mmol) in anhydrous
tetrahdrofuran (5 mbL) was added 1-hydroxybenzotriazole (0.077 g, 0.57 mmol), 2-(1H-
benzotriazole-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate (0.18 g, 0.57 mmol),

N, N-diisopropylethylamine (0.22 g, 1.80 mmol) and (5-methyl-1H-pyrazol-3-
yl)methanamine hydrochleride (0.066 g, 0.43 mmol). The resuiting solution was stirred
at ambient temperature for 72 h and concentrated in vacuo. The residue was suspended
in saturated aqueous sodium bicarbonate solution (15 mL). The solid was collected by
filtration, washed with water (3 x 10 mL) and dried under vacuum. This dried solid was
then suspended in dichloromethane (3 mi), followed by the addition of trifluoroacetic
acid (2 mL) and trifiuoromethanesulfonic acid (0.13 mL). The dark purple solution was
stirred at ambient temperature for 2 h and concentrated in vacuo. The red solid residue
was suspended in saturated aqueous sodium bicarbonate solution (15 mL) at 0 °C. The
white solid was collected by filtration, washed with water (3 x 10 mt), ether (2 x 10 mL)
and then recrystallized from N, N-dimethylformamide/water to afford 3-(3-(4-
fluorobenzyl)-2-oxcimidazolidin-1-yl)-N-((5-methyl- 1H-pyrazol-3-yl)methyi)-1H-pyrazoie-
5-carboxamide as a white solid (0.032 g, 29%): mp 254-255 °C (N,N-dimethylformamide
iwater); '"H NMR (300 MHz, DMSO-d) 5 12.95 (br s, 1H), 12.27 (br s, 1H), 8.93 (br s,
1H), 7.36-7.31 (m, 2H), 7.21-7.15 (m, 3H), 5.90 (s, 1H), 4.36 (s, 2H), 4.33 (d, /= 5.8 Hz,
2H), 3.80-3.75 (m, 2H), 3.38-3.32 (m, 2H), 2.16 (s, 3H); MS (ES+) m/z 397.8 (M + 1).

EXAMPLE 5
Synthesis of 3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-N-((5-methylisoxazol-3-
yl)methyl)-1H-pyrazole-5-carboxamide

rave
7 )’Y\r V)

To a solution of 3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-1-(4-
methoxybenzyl)-1H-pyrazole-5-carboxylic acid (0.12 g, 0.28 mmol) in anhydrous
tetrahdrofuran (5 mi) was added 1-hydroxy benzotriazole (0.077 g, 0.57 mmol), 2-(1H-
benzotriazole-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate (0.18 g, 0.57 mmol),
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3-(1 -(4-Fluorobenzyl)-5-0x0-1 H1, 2,4-triazol-4(5H)-

y1l) - N-net hyl - 1H pyrazol e- 5- car boxam de 0. 385 3

3-(3- (4- fwoanolspsg 1) - 2- oxoi m dazol i din-1-yl)-N PCT/EP2010/064672
(pyridin-2-yl methyl)-1H pyrazol e-5-car boxam de 0.045 4
3-(3-(4-fluorobenzyl)-2-oxoi m dazol i din-1-y1)-N((5-

nmet hyl - 1H pyrazol - 3-y1) net hyl ) - 1H pyrazol e-5- car boxam de 0. 088

N, N-diisopropylethylamine (0.22 g, 1.80 mmol) and {5-methylisoxazol-3-yl)methanamine
hydrochioride {0.063 g, 0.43 mmol). The resulting solution was stirred at ambient
temperature for 72 h and concentrated in vacuo. The residue was suspended in
saturated aqueous sodium bicarbonate solution (15 mL). The soiid was collected by
filiration, washed with water {3 x 10 mL) and dried under vacuum. This dried solid was
then suspended in dichloromethane (3 mL), followed by the addition of trifluoroacetic
acid (2 mL) and frifluoromethanesulfonic acid {0.13 mL). The dark purple solution was
stirred at ambient temperature for 2 h and concentrated in vacuo. The red solid residue
was suspended in saturated aqueous sodium bicarbonate solution (15 mL) at 0 °C. The
white solid was collected by filtration, washed with water (3 x 10 mL), ether (2 x 10 mL)
and recrystaliized from N, N-dimethylformamide/water to afford 3-(3-(4-fluorobenzyl)-2-
oxoimidazolidin-1-yl)-N-({5-methylisoxazol-3-yiymethyl)-1H-pyrazole-5-carboxamide as
an off-white solid {0.069 g, 62%): mp 294-296 °C {dec.) {N, N-dimethylformamide/water);
'H NMR (300 MHz, DMSO-dp) 5 13.04 (d, /= 1.7 Hz, 1H), 9.14 (t, J=5.9 Hz, 1H ), 7.36-
7.31 {m, 2H), 7.21-7.16 (m, 3H), 6.15 (s, 1H), 4.41 (d, /= 5.9 Hz, 2H), 4.37 (s, 2H), 3.81-
3.75 (m, 2H), 3.38-3.34 (m, 2H), 2.37 (s, 3H}; MS (ES+) m/z 398.8 (M + 1).

EXAMPLE 6
Synthesis of 3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-N{pyridin-3-ylmethyl)-
1H-pyrazole-5-carboxamide

0 0]
WNJ\/}NB\I/\O\F
N/ H HN-pN

To a solution of 3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-1-(4-
methoxybenzyl)-1H-pyrazole-5-carboxylic acid (0.15 g, 0.35 mmol) in anhydrous
tetrahdrofuran (6 mL) was added 1-hydroxybenzotriazoie (0.096 g, 0.71 mmol), 2-(1H-
benzotriazole-1-yl)-1,1,3,3-tetramethyluronium tetrafluorcborate (0.23 g, 0.71 mmol) and
N, N-diisopropylethylamine {0.27 g, 2.12 mmol). The mixture was stirred for 10 minutes,
foliowed by the addition of pyridin-3-yimethanamine {0.057 g, 0.53 mmol). The resulting
solution was stirred at ambieni temperature for 2 h and concentrated in vacuo. The
residue was suspended in saturated aqueous sodium bicarbonate soiution (15 mL). The
solid was collected by filtration, washed with water (3 x 10 mL) and dried under vacuum.
This dried solid was then suspended in dichloromethane (3 mL}), followed by the addition
of trifluoroacetic acid (2 mi) and trifluoromethanesulfonic acid {0.15 mL). The dark
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5 3-(3-(4-fluorobenzyl)-2-oxoi mdazolidi n-1-y1)-N((5-

nmet hyl i soxazol - 3-yl ) met hyl ) - 1H pyrazol e-5- car boxam de 0.037 6
3-(3-(4-fwoannhspmygl) - 2- oxoi m dazolidin-1 -yl)-N PCT/EP2010/064672
(pyridin-3-ylnmethyl)-1H pyrazol e- 5- car boxam de 0. 003 7
3-(1-(4-fluorobenzyl)-5-o0x0-1H1, 2, 4-triazol - 4(5H) -

y1l)-N-((5-net hyli soxazol - 3-yOnet hyl ) - 1H pyrazol e-

purple solution was stirred at ambient temperature for 2 h and concentrated in vacuo.
The red solid residue was suspended in saturated aqueous sodium bicarbonate solution
(15 mL) at 0 °C. The white solid was collected by filtration, washed with water (3 x 10
mL) and ether (2 x 10 mL). The solid was purified by column chromatography using
2~10% methanol in dichloromethane as eiuent to afford 3-(3-(4-fluorobenzyl)-2-
oxoimidazolidin-1-yl)-N-{pyridin-3-ylmethyl)-1H-pyrazole-5-carboxamide as a white solid
(0.09 g, 65%): mp 251-253 °C; '"H NMR (300 MHz, DMSO-d;) & 13.03 (s, 1H), 9.16 (t, J
= 5.8 Hz, 1H), 8.54-8.46 (m, 2H), 7.72-7.70 (m, 1H), 7.39-7.31 (m, 3H), 7.21-7.15 (m,
3H), 4.45 (d, J=5.8 Hz, 2H), 4.37 (s, 2H), 3.81-3.75 (m, 2H), 3.38-3.32 (m, 2H); MS
(ES+) m/z 395.1 (M + 1).

EXAMPLE 7
Synthesis of 3-(1-(4-fluorobenzyl)-5-oxo-1H-1,2,4-triazol-4(5H)-yl)-N-((5-
methylisoxazol-3-yl)methyl)-1 H-pyrazole-5-carboxamide

0 0
e~ NJH&}.\?L"\'/\O\F
Ha I H HN / =N
N

o-N

To a solution of 3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-1-(4-
methoxybenzyl)-1H-pyrazole-5-carboxylic acid (0.12 g, 0.28 mmol) in anhydrous
tetrahdrofuran (5 mL) was added 1-hydroxybenzotriazole (0.077 g, 0.57 mmol), 2-(1H-
benzotriazole-1-yi)-1,1,3,3-tetramethyluronium tetrafluoroborate (0.18 g, 0.57 mmol),

N, N-diisopropyiethylamine (0.22 g, 1.80 mmol) and (5-methylisoxazol-3-y)methanamine
hydrochloride (0.063 g, 0.43 mmoi). The resulting solution was stirred at ambient
temperature for 72 h and concentrated in vacuo. The residue was suspended in
saturated aqueous sodium bicarbonate solution (15 mL). The solid was collected by
filtration, washed with water (3 x 10 mL) and dried under vacuum. This dried solid was
then suspended in dichloromethane (3 mL), followed by the addition of trifluoroacetic
acid (3 mL) and triflucromethanesulfonic acid (0.13 mL). The dark purple solution was
stired at ambient temperature for 2 h and concentrated in vacuo. The red solid residue
was suspended in saturated aqueous sodium bicarbonate solution (15 mL) at 0 °C. The
white solid was collected by filtration, washed with water (3 x 10 mL), ether (2 x 10 mL)
and recrystallized from N, N-dimethylformamide/water to afford3-(1-(4-fluorobenzyl)-5-
ox0-1H-1,2 4-triazol-4(5H)-yi)-N-((5-methylisoxazol-3-yl)methyl)-1H-pyrazole-5-
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(4-fluorobenzyl)-5-o0x0-1H 1,2 ,4-triazol -4(5H)-
1H pyrazol e-5- carboxam de 0.023 Exanpl e
C50 (PM PCT/EP2010/064672

y1l)-N-(pyridin-2-yl nethyl)-

5-carboxam de 0.022 8 3-(1
1)
Conpound wer1id3gssesonal |

carboxamide as an off-white solid (0.09 g, 81%): mp 276-277 °C (N,N-
dimethylformamide/water); '"H NMR (300 MHz, DMSO-d;)  13.85 (s, 1H), 9.31 (t, /= 5.5
Hz, 1H), 8.45 (s, 1H), 7.38-7.31 (m, 3H), 7.22-7.16 (m, 2H), 6.19-6.15 (m, 1H), 4.96 (s,
2H), 4.45 (d, J = 5.9 Hz, 2H), 2.37 (s, 3H); MS (ES+) m/z 397.8 (M + 1).

EXAMPLE 8
Synthesis of 3-(1-(4-fluorobenzyl)-5-oxo-1H-1,2,4-triazol-4(5H)-yl)-N-(pyridin-2-
yimethyl)-1H-pyrazole-5-carboxamide

= Nj)l\‘/»,:t'}'q/\@":

I =N H HN-[‘

To a solution of 3-(3-(4-fluorobenzyl)-2-oxcimidazolidin-1-yl)-1-(4-
methoxybenzyl)-1H-pyrazole-5-carboxylic acid (0.12 g, 0.28 mmol) in anhydrous
tetrahdrofuran (5 mL) was added 1-hydroxybenzotriazole (0.077 g, 0.57 mmol), 2-(1H-
benzotriazole-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate (0.18 g, 0.57 mmol),
N,N-diisopropylethylamine (0.22 g, 1.80 mmol) and pyridin-2-ylmethanamine (0.046 g,
0.43 mmol). The resulting solution was stirred at ambient temperature for 72 h and
concentrated in vacuo. The residue was suspended in saturated aqueous sodium
bicarbonate solution (15 mL). The solid was collected by filtration, washed with water (3
x 10 mL) and dried under vacuum. This dried solid was then suspended in
dichioromethane (3 mL), followed by the addition of triflucroacetic acid (3 mL) and
trifiuoromethanesulfonic acid (0.13 mL). The dark purple solution was stirred at ambient
temperature for 2 h and it was concentrated in vacuo. The red solid residue was
suspended in saturated aqueous sodium bicarbonate solution (15 mL) at 0 "C. The white
solid was collected by filtration, washed with water (3 x 10 mL), ether (2 x 10 mL) and
recrystallized from N,N-dimethylformamide/water to afford 3-(1-{4-fluorobenzyl)-5-oxo-
1H-1,2, 4-triazol-4(5H)-yl)-N-(pyridin-2-ylmethyl)-1H-pyrazole-5-carboxamide as an off-
white solid (0.087 g, 79%): mp 224-225 °C (N,N-dimethylformamide/water); "H NMR
(300 MHz, DMSO-dg) & 13.83 (br, 1H), 9.36 (t, J=5.9Hz, 1H ), 8.52 (d, J=4.2 Hz, 1H),
8.46 (s, 1H), 7.80-7.74 (m, 1H ), 7.38-7.26 (m, 5H), 7.22-7.16 (m, 2H), 4.97 (s, 2H), 4.56
(d, J= 5.8 Hz, 2H); MS (ES+) m/z 393.8 (M + 1).

EXAMPLE 8.1
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8.1 3-(3-(4-fluorobenzyl)-2-oxoi m dazolidin-1-y1)-N((1-

nmet hyl - 1H pyrazol - 4-yl) net hyl ) - 1H pyrazol e-5- carboxam de 0.122 8.2
3- (3- (4- fwoannlspsgl ) - 2- oxoi m dazol i di n-1-y1)-N PCT/EP2010/064672
(thiazol -2-yl met hyl ) - 1H pyr azol e- 5- car boxam de 0.008 8.3

N benzyl- 3- (3- (4-fl uorobenzyl)-2-oxoi m dazol i di n-1-

yl)-1H pyrazol e- 5- car boxam de

Synthesis of 3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-N-{{1-methyl-1H-pyrazol-
4-yl)methyl)-1H-pyrazole-5-carboxamide

O Q
T e o
/

HN-

Following the procedure as described in EXAMPLE 8, making variations as
required to replace pyridin-2-ytmethanamine with (1-methyl-1H-pyrazol-3-
yl)methanamine hydrochloride to react with 3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-
1-(4-methoxybenzyl)-1H-pyrazole-5-carboxylic acid, the title compound was obtained as
an off-white solid in 49% yield: mp 244-245 °C (N, N-dimethylformamide/water); 'H NMR
(300 MHz, DMSO-ds) & 12.95 (br s, 1H), 8.89 (t, J= 5.7 Hz, 1H), 7.58 (s, 1H), 7.36-7.31
(m, 3H), 7.21-7.13 (m, 3H), 4.36 (s, 2H), 4.24 (d, J= 5.7 Hz, 2H), 3.80-3.74 {m, 5H}),
3.37-3.32 (m, 2H); MS (ES+) m/z 397.8 (M + 1).

EXAMPLE 8.2
Synthesis of 3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl}-N-(thiazol-2-ylmethyl)-
1H-pyrazole-5-carboxamide

o Q

Following the procedure as described in EXAMPLE 8, making variations as
required to replace pyridin-2-ylmethanamine with thiazol-2-ylmethanamine hydrochloride
to react with 3-(3-(4-fluorobenzyl}-2-oxoimidazolidin-1-yi)-1-(4-methoxybenzyl)-1H-
pyrazole-5-carboxylic acid, the title compound was obtained as a white solid in 76%
yield: mp 272-274 °C (N,N-dimethylformamide/water); '"H NMR (300 MHz, DMSO-d;) &
13.11(d, J=1.7Hz, 1H), 947 {t, J=6.0Hz, 1H), 7.74 (d, J= 3.3 Hz, 1H), 7.64 (d, J=
3.3 Hz, 1H), 7.37-7.32 (m, 2H), 7.23-7.16 (m, 3H), 4.71 (d, J=6.0 Hz, 2H), 4.37 (s, 2H),
3.82-3.76 (m, 2H), 3.38-3.34 (m, 2H); MS (ES+) m/z400.9 (M + 1).

EXAMPLE 8.3

Synthesis of N-benzyl-3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-1H4-pyrazole-5-
carboxamide

83



0.011 8.4 3-(3-(4-fluorobenzyl)-2-oxoi mdazolidin-1-y1)-1 H

pyrazol e- 5- car boxam de 0. 368 8.5

3-(1-(4-fWwoannhspmsgl) - 5- oxo- 1H 1, 2, 4-tri azol - 4(5H) - PCT/EP2010/064672
yl)-1H pyrazol e- 5- car boxam de 0.488 8.6
3-(1-(4-fluorobenzyl)-5-o0x0-1H1, 2, 4-triazol - 4(5H) -

y1l) - N- (oxazol - 4-yl net hyl ) - 1H pyr azol e- 5-

Following the procedure as described in EXAMPLE 8, making variations as
required to replace pyridin-2-yimethanamine with benzylamine to react with 3-(3-(4-
fluorobenzyl)-2-oxoimidazolidin-1-yl)-1-(4-methoxybenzyl)- 1H-pyrazole-5-carboxylic acid,
the title compound was obtained as a white solid in 66% yield: mp 262-263 °C (N,N-
dimethylformamide/water); "H NMR (300 MHz, DMSO-ds) 5 13.00 (d, J = 1.8 Hz, 1H),
9.12 (t, J=6.0Hz, 1H), 7.36-7.15 (m, 10H), 4.43 (d, /=6.0 Hz, 2H), 4.37 (s, 2H), 7.81-
3.75 (m, 2H), 3.38-3.32 (m, 2H); MS (ES+) m/z 399.8 (M + 1).

EXAMPLE 8.4
Synthesis of 3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-1H-pyrazole-5-
carboxamide

0 O
HzNJ\/}_N?:)Nf\O\F
HN-p
Following the procedure as described in EXAMPLE 8, making variations as

required to replace pyridin-2-ylmethanamine with ammonium chloride to react with 3-(3-
(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-1-(4-methoxybenzyl}-1H-pyrazole-5-carboxylic
acid, the titie compound was obtained as an off-white solid in 61% yield: mp 256-258 °C
(N, N-dimethylformamide/water); 'H NMR (300 MHz, DMSO-d;) § 12.91 (d, J = 1.6 Hz,
1H), 7.98 (s, 1H), 7.44 (s, 1H), 7.36-7.31 (m, 2H), 7.21-7.16 (m, 2H), 7.11 (d, J=2.2 Hz,
1H), 4.37 (s, 2H), 3.80-3.75 (m, 2H), 3.37-3.32 (m, 2H); MS (ES+) m/z 303.8 (M + 1).

EXAMPLE 8.5
Synthesis of 3-{1-{4-fluorobenzyl)-5-oxo-1H-1,2,4-triazol-4(5H)-yl)-1 H-pyrazole-5-
carboxamide

L 3O
N
rtNJLT¢“>,N \ F
N
HN~y) N2
Following the procedure as described in EXAMPLE 8, making variations as

required to replace pyridin-2-ylmethanamine with ammonium chloride to react with 3-(1-
(4-fluorobenzyl)-5-oxo-1H-1,2,4-triazol-4(5H)-yl)-1-(4-methoxybenzyl)-1 H-pyrazole-5-
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car boxam de 0.165 8.7 3-(1-(4-fluorobenzyl)-5-o0x0-1H1,2,4-triazol -4(5H)-
y1l)-N-((3-nethyl - 1H pyrazol -5-yl)nmethyl)-1 H pyrazol e-5-carboxam de 0. 147
8.8 3-(1-wé-201wmspmmBenzyl) - 5- oxo-1H1, 2, 4-tri azol - 4( 5H) - PCT/EP2010/064672
y1)-N-(pyridin-4-yl methyl)-1H pyrazol e-5- carboxam de 0. 065

carboxylic acid, the title compound was obtained as a white solid in 40% vield: mp > 270
°C (N,N-dimethylformamide/water); 'H NMR (300 MHz, DMSO-d;) 5 13.73 (s, 1H), 8.43
(s, 1H), 8.14 (s, 1H), 7.63 (s, 1H), 7.38-7.33 (m, 2H), 7.24-7.16 (m, 3H), 4.96 (s, 2H); MS
(ES+) m/z 302.9 (M + 1).

EXAMPLE 8.6
Synthesis of 3-(1-(4-fluorobenzyl)-5-oxo-1H-1,2,4-triazol-4(5H)-yl)-N-(oxazol-4-
yimethyl)-1H-pyrazole-5-carboxamide

0] Oy
NJ/\ = N/\©\F
< NMN }
¢ H 77 N2
0 HN-N .

Following the procedure as described in EXAMPLE 8, making variations as
required to replace pyridin-2-ylmethanamine with oxazol-4-ylmethanamine hydrochioride
to react with 3-(1-(4-fluorobenzyl)-5-oxo-1H-1,2 4-triazoi-4(5H)-yl)-1-(4-methoxybenzyl)-
1H-pyrazole-5-carboxylic acid, the title compound was obtained as a white solid in 66%
yield: mp 267-268 °C (N, N-dimethylformamide/water); '"H NMR (300 MHz, DMSO-d,) &
13.80 (s, 1H), 9.18(t, J=5.6 Hz, 1H), 8.44 (s, 1H), 8.34 (s, 1H), 8.00 (s, 1H), 7.38-7.32
(m, 3H), 7.22-7.16 (m, 2H), 4.96 (s, 2H), 4.36 (d, J = 5.6 Hz, 2H); MS (ES+) m/z 383.8
(M + 1).

EXAMPLE 8.7
Synthesis of 3-(1-(4-fluorobenzyl)-5-oxo0-1H-1,2,4-triazol-4(5H)-yl)-N-((3-methyl-1H-
pyrazol-5-yl)methyl)-1H-pyrazole-5-carboxamide

0
N:]/\N%N?‘N/\QF

Hopnegd 2N
HsC
Following the procedure as described in EXAMPLE 8, making variations as
required to replace pyridin-2-ylmethanamine with (1-methyl-1H-pyrazol-4-
yl)methanamine to react with 3-(1-(4-fluorobenzyl)-5-ox0-1H-1,2,4-triazol-4{5H)-yi)-1-(4-
methoxybenzyl)-1H-pyrazole-5-carboxylic acid, the title compound was obtained as a
white solid in 53% yield: mp 239-241 °C (N, N-dimethylformamide/water); 'H NMR (300

MHz, DMSO-ds) 8 13.77 (s, 1H), 9.04 (t, J= 5.6 Hz, 1H), 8.44 (s, 1H), 7.61 (s, 1H), 7.37-
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Those skilled in the art are aware of a variety of nodifications to this
assay that can be useful for neasuring inhibition of stearoyl-CoA

desat ur aswoaet1/08pisg in nmicrosomes or in cells by test ceoopmpresocderpM t he
foregoing it will be appreciated that, although specific enbodi nents of the
I nventi on have been described herein for purposes of illustration, various
nodi fications nay be made without deviating fromthe spirit and scope of
the invention. Accordingly, the invention is not Iimted except as by the
appended clainms. WD 2011/ 039358PCT/ EP2010/ 064672 CLAIMS R3 wherein, Qis

7.27 (m, 4H), 7.22-7.16 (m, 2H), 4.95 (s, 2H), 4.27 (d, J = 5.6 Hz, 2H), 3.78 (s, 3H); MS
(ES+) m/z 396.9 (M + 1).

EXAMPLE 8.8
Synthesis of 3-(1-(4-fluorobenzyl)-5-oxo-1H-1,2,4-triazol-4(5H)-yl)-N-(pyridin-4-
ylmethyl)-1H-pyrazole-5-carboxamide

L (-
N

Following the procedure as described in EXAMPLE 8, making variations as
required to replace pyridin-2-ylmethanamine with pyridin-4-ylmethanamine to react with
3-(1-(4-fluorobenzyl)-5-oxo-1H-1,2,4-triazol-4(5H)-yl)-1- (4-methoxybenzyl)- 1 H-pyrazole-
5-carboxylic acid, the title compound was obtained as a white solid in 77% yield: mp
262-263 °C (N,N-dimethylformamide/water); 'H NMR (300 MHz, DMSO-d) & 13.86 (br s,
1H), 9.36 (t, J = 5.8 Hz, 1H), 8.53-8.51 (m, 2H), 8.46 (s, 1H), 7.38-7.30 (m, 5H), 7.22-
7.16 (m, 2H), 4.97 (s, 2H), 4.49 (d, J= 5.8 Hz, 2H); MS (ES+) m/z 393.8 (M + 1).

EXAMPLE 9

Measuring Stearoyl-CoA Desaturase Inhibition Activity of a Test Compound Using
Mouse Liver Microsomes

The identification of compounds of the invention as SCD inhibitors was readily
accomplished using the SCD microsomal assay procedure described in Shanklin J. and
Summerville C., Proc. Natl. Acad. Sci. USA (1991), Vol. 88, pp. 2510-2514.

Preparation of Mouse Liver Microsomes:

Male ICR outbread mice, on a high-carbohydrate, low fat diet, under light halothane
(15% in mineral oil) anesthesia are sacrificed by exsanguination during periods of high
enzyme activity. Livers are immediately rinsed with cold 0.9% NaCl solution, weighed
and minced with scissors. All procedures are performed at 4°C unless specified
otherwise. Livers are homogenized in a solution (1/3 w/v) containing 0.25 M sucrose, 62
mM potassium phosphate buffer (pH 7.0), 0.15 M KCl, 15 mM N-acetyleysteine, 5 mM
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R2 (1) Wis -N(R8)C(0)-, -C(O)N(R8)-, G -Coal kyl ene, C2-Col keneyl ene,
C2- Coal kynyl ene or a direct bond; Vis selected froma CrCeal kylene; n is
1, 2, or BOo2p11/89838 1, 2, 3, 4, 5, or 6; Rl i s hydrapeno/osds72
optionally substituted Cl-Cral kyl, C2-C6al kenyl, C2-C6al kynyl, Cl1-Cral km
hydr oxyCl- C4al kyl , Cl1-Cral koxyCl-C4al kyl, an optionally substituted C3-
Cr7cycl oal kyl, an optionally substituted C3-Crcycl oal kyl C1- C4al kyl, an
optionally substituted C6-ClOaryl, hal oCl-C4al kyl, an optionally
substituted C6- ClOaryI Cl C4a| kyl, an optional Iy substituted

C2- C10het erocycl yl , tionally substituted C2-ClOheterocyclyi ClC4al kyl ,
an opti on#MaGp. mcbgﬂlmM Acssingrbsteakes oba Pptterdiivehjenpligsug hamogenizassthe ut ed

Cl- O ohetgfagénatih-cefimtugkh at10 400xg'f@205m|% gﬁmﬁéﬂlmlto%n@ﬁé‘bmnw
C2- Coal kynyl , "C1- Cral koxy qug/d% roxyClC4al kyl , hal oCl- C4al kyI

C1- Cal kosfglulardebrisJhe SHPP’Bﬂﬁ‘tdﬁH (Rygh lat:’ﬂ'f’w chseseglofransigeplifuged,

opt Ic 2 8 ﬁ' |yt mmoo >t gltc%o Gﬁ:& GHeahivlosodan paétii®gértly Yesidpsrideti it e same
et %Er?‘l%gemyatlon solutaon with a small glass/teflon homogenizer and stored at —70 °C.
The absence of mitochondrial contamination is enzymatically assessed. The protein

concentration is measured using bovine serum albumin as the standard.

incubation of Mouse Liver Microsomes with Test Compounds:

Desaturase activity is measured as the release of *H,0 from [9,10-H]stearoyi-CoA.
Reactions per assay point conditions are as foliows: 2 L 1.5 mM stearoyl-CoA, 0.25 L
1 mCi/mL *H stearoy! CoA, 10 ML 20 mM NADH, 36.75 uL 0.1 M PK buffer
(KzHPC,/NaH,PO,, pH 7.2). The test compound or control solution is added in a 1 pL
volume. Reactions are started by adding 50 L of microsomes (1.25 mg/mL). The plates
are mixed and after 15 min incubation on a heating block (25 °C), the reactions are
stopped by the addition of 10 uL 60% PCA. An aliquot of 100 pL is then transferred to a
filter plate pretreated with charcoal and the plate centrifuged at 4000 rpm for 1 minute.
The flow through containing the *H,0 released by the SCD1 desaturation reaction is
added to scintillation fluid and the radioactivity measured in a Packard TopCount. The
data is analysed to identify the ICs; for test compounds and reference compounds.

Representative compounds of the invention showed activity as inhibitors of SCD when
tested in this assay. The activity was defined in terms of % SCD enzyme activity
remaining at the desired concentration of the test compound or as the iCs
concentration. The 1Cy, (affinity) of the example compounds toward the stearoyl-CoA
desaturase is comprised between around 20 mM and 0.0001 pM or between around 5
uM and 0.0001 pM or between around 1 uM and 0.0001 uM.

The following Table provides data that exempiifies representative compounds and their

Microsomal ICs, {uM) data.

Example Compound name Microsomal IC5; (UM)

1 N-(3,4-difluorobenzyl)-3-(1-(4-fluorobenzyl)-5-0Xo- 0.008
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optionally substituted Cl-C oheteroaryl,
qui nol i n-4-yl met hyl when Rl is an al kyl;
C2- C8al kewpl2p11@39s38al kynyl , Cl- Céal km hydr mC1C4al kyl , PCT/EP2010/064672

Cl- Coal koxyCl- C4al kyl , C3-Crcycl oal kyl, C3-Crcycl oal kyl G - C4al kyl , C2-

Cl oheterocycl yl, C6-ClOaryl, C8-ClOaryl Cl-C4al kyl, Ci1-d oheteroaryl, halo,
hal oG - C4al kyl, trifluoronmethm cyano, hydroxy, or R5 and Rb5a are

i ndependently sel ected from hydrogen, Cl-C6al kyl, hal oCl-C4al kyl, hydrm
hydr oxyCl- C4al kyl , C1-C8al km C3-Crcycl oal kyl C1- C4al kyl and C6-Cl

provi ded that V-R2 is not
R3 i s hydrogen, Cl-CBalkyl,

Oaryl C1C4al kyl ; or R5 and R5a are together to forman oxo (=0) group,
or to f ol nFxaniple C?cycl oal k)pompound naRg for each oddigrasemal IC M)
i ndependentty set pct ey IS braBaT 3;C?y.”_,_ WBeies0ar yi,—C3=Crcyctvatkyt—| Cl- Cl
ohet eroanyl, C2-ClOheterocyclyl, ’é{%/ r oxyCl- C4al kyl|, hal oCl- C4al kyl ,
C, - C6al koxy, C3-Crcycl oal kyl craea , 06-C Oaryl|Gi - C4al kyl - N( R8) C(P) R12,
- C(O)N(R8)R12, -D \ R%é%%? % %ﬁ%ﬂ -N(R8) C(0) N(R8) R12, -[SR12, -
N(R8) R12,| - S(0) Rlz,gg(?ﬁ(\% ! 'kﬁf%ﬁ?é %ﬂ B2 -0s(0) 2@ R8) R12,
-C(0)R12,| - @GC(0)R12, Yo-N(RaHeE-esa) I NYREYIRE2, - N(R8) C( =8PR{ R8) R12,
-N(R6) ((R8a) N=) CR12, and C(=N(BE®ayamieR8) R12; or R and R6 on adj acent
car bons floget her to forma C3-Cr/cycloal kyl or C6-d oaryl; R7 | s
hydr ogen,| Cl- C7a| haI C3-Crcycl oal kyl , O
d ohetergarypy C2 "gi"“ |"9f°§g%§/8%§&@%§a | Kyl , 0.006
C3- C7cycljoal kyl Cl a4alakq}-l4(5b'h ylptrabkgdole-5-carboxami®8, flor each occurrence|, is
i ndependegntly sel pcted from hvdroqen Cl- C7al kyl , |hydronCl- C4al kyl ,
C3- Crcycl|oal kyl , I Cl- K Garyl, Cl- d oheterparyl,
C2- O Ohet|er ogycl ycgaﬁzé1 al a‘i' "ﬁy SR %qz‘%rézﬂgs or each ogaesirrence,|is
i ndependgnt |y sel pct edl)-Nr'ﬁﬁWhV'th‘Pﬁg?@# 5-‘@1h°mﬁ¢<yl C3- C7cycl oal kyl ,
C3-Crcyclloal ky1Clt C4al kyl, and cyano;
3 3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-N- 0.045
{pyridin-2-ylmethyl)-1H-pyrazole-5-carboxamide '
3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-N-{(5-
4 methyl-1H-pyrazol-3-yl)methyl)-1H-pyrazole-5- 0.088
carboxamide
3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-N-((5-
5 methylisoxazol-3-yl)methyl)-1H-pyrazole-5- 0.037
carboxamide
5 3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-N- 0.003
(pyridin-3-ylmethyl)-1H-pyrazole-5-carboxamide '
3-(1-(4-fluorobenzyl)-5-oxo-1H-1,2,4-triazol-4(5H)-
7 yl)-N-((5-methylisoxazol-3-yl)methyl)-1H-pyrazole- 0.022
5-carboxamide
3-(1-(4-fluorobenzyl)-5-oxo-1H-1,2 4-triazol-4(5H)-
8 yl)-N-(pyridin-2-yimethyl)-1H-pyrazole-5- 0.023

carboxamide
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R12, for each occurrence, is independently selected from hydrogen,

C3- Cral kyl , C2-Co6al kenyl, C2-C6al kynyl, Ci1-Cr7al koxy, hydroxy,

hydr nC1- GHel2bylo39338- C8al knmC1C4al kyl , C3- C7cycl oal kyl,  PCT/EP2010/064672

C3- Crcycl oal kyl C1- C4al kyl , C6-Cl0Oaryl, hal oCl-C4al kyl, aral kyl, aral kyl oxy,
C2- Cl0het erocycl yl, C2-ClOheterocycl y1Cl-a4dal kyl, Cl-ClOheteroaryl, and Cl-
Cl oheteroa ryl Cratal kyl ; or a pharmaceutically acceptable salt thereof.

2. The conmpound, or a pharmaceutically acceptable salt thereof, according to
claiml1l, wherein Qis 3.The conmpound, or a pharnmaceutically acceptable

salt thereof, according to Jaim?2, wherein Qis 1-Nn YN AN
Example Compound name Microsomal IC5, (pM)

3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-N-((1-
8.1 methyl-1H-pyrazol-4-yl)methyl)-1H-pyrazole-5- 0.122
carboxamide

8.2 3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-N- 0.008
' (thiazo)-2-yimethyl)-1H-pyrazole-5-carboxamide ‘

8.3 N-benzyl-3-(3-(4-flucrobenzyl)-2-oxoimidazolidin-1- 0.011
) yl)-1H-pyrazole-5-carboxamide )

3-(3-(4-fluorobenzyl)-2-oxoimidazolidin-1-yl)-1H-
84 0.368
pyrazole-5-carboxamide

85 3-(1-(4-fluorobenzyl)-5-oxo-1H-1,2,4-triazol-4(5H)- 0,488
' yl)-1H-pyrazole-5-carboxamide '

3-(1-(4-fluorobenzyl)-5-oxo-1H-1,2 4-triazol-4(5H)-
8.6 yl)-N-(oxazol-4-yimethyl)-1H-pyrazole-5- 0.165

carboxamide

3-(1-{(4-fluorobenzyl)-5-oxo-1H-1,2,4-triazol-4(5H)-
8.7 yI)-N-((3-methyl-1H-pyrazol-5-yl)methyl)-1H- 0.147

pyrazole-5-carboxamide

3-(1-(4-fluorobenzyl)-5-ox0-1H-1,2 4-triazol-4(5H)-
8.8 yl)-N-(pyridin-4-ylmethyl)-1H-pyrazole-5- 0.065
carboxamide

Those skilled in the art are aware of a variety of modifications to this assay that can be
useful for measuring inhibition of stearoyi-CoA desaturase activity in microsomes or in
cells by test compounds.

From the foregoing it will be appreciated that, although specific embodiments of the
invention have been described herein for purposes of illustration, various modifications
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4. The conpound, or a pharmaceutically acceptable salt thereof, according to
Claiml, wherein Qis R7 WO 2011/ 039358PCT/ EP2010/ 064672 5. The conpound,

or a pharweceutdsemll y acceptabl e salt thereof, accordi ngcrEreddiomesd?
wherein Qis JN

may be made without deviating from the spirit and scope of the invention. Accordingly,
the invention is not limited except as by the appended claims.
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6. The conpound or a pharmaceutically acceptable salt thereof, according to
any one of clainms 1 through 5 wherein Wis -N(R8)C(0)-, and Rl is hydrogen,
Cl- C7al kwo 2anvmpissonal |y substituted C6-ClOaryl, an optrcomebéossshstit ut ed
C6- ClOaryl C1- C4al kyl or an optionally substituted
Cl- Cl0heteroaryl1lCl-C4al kyl. 7. The conpound, or a pharmaceutically
acceptabl e salt thereof, according to Caim6, wherein the aryl or
het eroaryl group of C6-ClOaryl, C6-ClOaryl Cl-C4al kyl, Ci d oheteroaryl or
Cl- Cl0Ohet eroaryl Cl1- C4al kyl are optionally substituted with one or nore
substituents independently selected fromthe group consisting of
Cl- Coal kyl , C2- Ce6al kenyl, C2-Ceal kyH#AIMShal o, C1- Ce6hal oal kyl, cyano,
nitro, C6-ClOaryl, C6-ClOarYl Cl- C4al kyl, C3-Crcycl oal kyl,
C3- C7cycl oal kyl C1- C4al kyl , C2-C6heterocyclyl, C2- Csheterocyclyl G -C4al kyl
Cl- C10het ¥fedalgim:, C1- C10het er oar y1Cl- CBal kyl, -R 16-0R14, -R16- OC(0)- R14,
-R 5-N(R14)2, -R15 c(0o)R a, -R16-C(0)0R14, -R16-C(0)N(R14)2, -R15-
N(R14) C(0) OR16, -R16-N(R14) C(0)R16, -R15-N(R14)(S(0)tR16), -1,216-SR16,
-1V-S(0) 016, aftGompRNdfHPiRiE) 2 where each R14 is independent!y
hydr ogen, Cl-C6al kyl, Cl1- C6hal oal kyd, C3-Crcycl oal kyl,
C3- Cr7cycl oal kyl al kyl , C6-Cl0aryl, - ClOaryl C1- C4al kyl , C2- C6heterocyclyl,
C2- Cehet erocycl yl C1- C4al kyl , Ci1-ClOheteroaryl, or Cl-ClOheteroarylCl-
C4al kyl ; each R15 is i nd,gpe-n‘d’ tl dire bond gy a straight or branched
Cl1- C6al kyl ene or Cl1- Col kenyl ene ~Nydand % 6 is Cl-Co6al kyl,
Cl- Co6hal oal kyl , C3-Cr7cycl oal kyl , - Cieycl oal kyl C1- C4al kyl, C6-ClOaryl,
C6- A Oaryl C1- C4al kyl , C2-C6het er agyclygy, C2- Co6heterocycl y(bCi - C4al kyl ,
Cl- ClOheteroaryl or Cl-ClOheteroaryl al kyl; and where each islto 2. 8.
The conpowhdreimpr a pharnmaceutically acceptable salt thereof, according to
anyone oncl ains 1 through 5, wherein Wis a direct bond and R1L is an
optional |l y Substituted C6-ClOaryl or an optionally substituted
Cl- Ci oheteroaryl . #5411/ 039358PCT/ EP20/10/ 064672 9. The conpound, or a
pharmaceutically acoep al%l e salt ther ec;ticcor ding to daim8, wherien the
I
hal

aryl or heteroaryl g R&f Rl are optiohally substituted with one or nore
substituents i ndepengd€ selected fro
G - Coal kyl , C2¢_—CalKke »/C2- Coal %y_n_yh
C6- ClOaryl, C6°CLOWAO Cl14 C4al kyl 3 C3
C3- C7cycl oal kyl C1-C4 N - C6het er oc
C - d oheteroaryl, CY£Ci Ohetgfoaryl G -
-R15- N(R14) 2, -R154C(0) R14, -R15-C(0)@R14, -R15-C(0)N(R14)2, -R15- -R1

5- S(0) RL6N( R14) C(0) OR16, -R15- N(R14) C(0) R16, -R15-N(R14)(S(0)tR16),

- R15- SR16 W isRNERRIC(ORL 5G(S) BIR* N &8 alkylenecC eCaicheink, ICs-O.aleyendenal y

hydr ogen, d% %‘? kyl, Cl- Cohal oal kyl, C3-Cr7cycl oal kyl

C3-Crcycl o %y al’kyl , C6-ClOaryl, C6-ClOaryl C -C4al kyl, C2- Co6heterocyclyl,
C2- Cohet eMds pelestedhorg4al k§dakylene,Ci ohet er oaryl, or

Cl- CtheteroarMIi%@g}gyl; each R15 is independently a direct bond or a
strai ght or branched CI-Cé6al kyl ene or Cl-C6al kenyl ene chai n; and each R16

i s Cl-Ceal kyl, p@10.d6Rad.daPkeré, C3- C7cycl oal kyl, C3-C7cycl oal kyl C1- C4al kyl ,

C6- Cl0aryl, CoRCIOamIgRA -drshtibNaily stBsttRELELEUMIE QLG alkényl, C-Cealkynyl,
Cohet erocycl yl G - Cal ?9;% Cl- ébohgtserolgégcg&lg - Cc,‘l}éoﬁgt eryoarzg/legl K?/yl ; and
Adlod

wher e eacitECralkoxy, hyiraxyCi-Caalkyffe-Eie A PRiipnaly suhstitited Gye
grs og gedi l”@‘hlévkcﬁ:ialk% airi\’ﬂgﬁldz? s{i%sliitﬁtehmfc}isybloaﬂdﬂGQMhIgﬁ%ﬂ U;%tﬁahlél@t ituted |

- C7cycl oal kyl , “hal oCl- .. an_optlona : ipute - G oaryl, an
opt i ongl I ?”Eﬂ%‘g‘?q EaF@afv f“@?ﬂ)’é‘?}\‘@ﬁ"&‘ﬁ’ﬂ? 'V&&!@S@ﬁ@ﬁf {Bﬁ?w&%ﬁv&s%sgi t ut ed
O'hCi oh?‘t erogmindcliy suﬁlsﬂitutegflﬁz;@gﬁméwo Otlyl, aih optigraly aml Mémcﬁhaﬁ@eﬁﬂﬂFLleks?It
t her eof , cording .to Ca erein the aryl . aroup .of. aryl al kyl oxy,
the cycl ogzliﬁ yl. any |pn%m&uh%it%t?%g¥\-@pohggeéoa 't‘?rt?ﬁa?lp’f'&ag{lg%lfs;'?’ﬁﬁdg%"w th one or
mor e substd.sheembayliCndegiieident | y sel ected from the group consisting of of

o Croary1 | CoFCIRH oK CEERAM CRXoptsih & Gt PRI Bl Harogieino: i tro
C3- C7cycl Eablkyll Ig1aiel jaikyl, CELaBHEE eE eyt [aploptiamiDsthstititasGet pyasalkpalky | |

G - G ohet : ok r < - : R14,
~R15- N( Rl 3’%{'%?1'%%%@ Sy %%éﬁ%“—s ﬁ{%ﬁ&.}%ﬁﬂ?{%wg A

- R15- N( R14) C(0) OR16, -R15-N(R14)C(0)R16, -R15- N(R14)(S(0)tR16), -R15-SR16,
-R 5-S5(Q R 6, and -R15-S(0)tN(R14) 2, wjjere each R14 is independently

hydr ogen, C1-C6al kyl, Cl1-C6hal oal kyl, C3-Crcycl oal kyl, C3-

Crcycl oal kyl al kyl , C6-ClOaryl, C6-ClOaryl el-adal kyl, C2-C6heterocyclyl, C2-
C6het erocycl y1Cl1- C4al kyl, d -C oheteroaryl, or Cl-d Oheteroaryl Cl- C4al kyl ;
each R15 is

e group consisting of
y Ci -C6hal oal kyl, cyano, nitro,
7cyclfoal kyl ,
Nﬁ\gr C6het er ocycl y1C1- C4al kyl
| kyl, =&K15-0R14, -R15- OC(0)- R14,




i ndependently a direct bond or a straight or branched Cil-C6al kyl ene or

Cl- Csal kenyl ene chai n; and eachis C - Coal kyl, Ci1-C6hal oal kyl,

C3- C7cyclwel2kylo39338- C7cycl oal kyl C1- C4al kyl, C8-ClOaryl pcC8P2010/064672
ClOary1Cil- C4al kyl, C2-C6heterocyclyl, CrCo6heterocyclylCl-C4al kyl

CrC oheteroaryi or Cl- G oheteroarylal kyl; and where each t is 1 to 2.

12. The conpound , or a pharnaceutically acceptable salt thereof, according
to any of the proceeding claims, wherein V-R2 is selected fromthe group
consi sting of: 13. The conpound, or a pharmaceutically acceptable
salt thereof, according to any of the proceeding clains, wherein -V-R2 is
14. The coptomaliyisubstituted$he(heteraaryl aravigded that MtRibs sotspinolin-Hetraethyl accor di ng

to claim ywhenR!isan alkyl:

R3is hydrogen, Cs-Csalkyl, C.~Csalkenyl, C-Cealkynyi, C-Cealkoxy, hydroxyC;-
Caalkyl, C,-CealkoxyC,-Caalkyl, C3-C;cycloalkyl, C,-C;cycloalkylC,-Caalkyl, Co-
Cioheterocyclyl, C4-Cioaryl, Cs-C1oarylCs-Cialkyl, C,-Cisheteroaryl, halo, haloC,-C,alkyl,
trifluoromethoxy, cyano, hydroxy, or -N(R%);;

R® and R* are independently selected from hydrogen, C,-Cqgalkyl, haloC;-Calkyl,
hydroxy, hydroxyC,-Calkyl, C,-Cpalkoxy, C,-C;cycloalkylC,-Caalkyl and Cg-CparylC,-
C.alkyl;

or R® and R* are together to form an oxo (=0) group, or to form a C;-
C,cycloalkyl;

R®, for each occurrence, is independently selected from C,-Csalkyl, Cs-Cioaryl,
Cs-Coycloalkyl, C-Cqgheteroaryl, C,-Cigheterocyclyl, hydroxyC.-C,alkyl, haloC,-C,alkyl,
Cs-Cealkoxy, C3-CcycloalkylCq-C,alkyl, Cs-CioarylCq-Caalkyl-N(R®)C(O)R™, -
C(O)N(R®)R™, -OC(O)N(R*R™, -N(R®)C(0)OR'?, -N(R®)C(O)N(R*R", -OR", -SR"?, -
N(R*R™, -S(O)}R "2, -N(R®)S(0).R", -S(0);N(R*R"?, -OS(0)N(R*R"?, -C(O)R"?, -
OC(O)R™, -N(R®C(=N(R®))N(R®)R"2, -N(R*)C(=S)N(R*R", -N(R}((R*)N=)CR", and -
C(ENR™INRR™,

or R® and R® on adjacent carbons together to form a C;-Ccycloalkyl or Ce-
Cioaryl;

R’ is hydrogen, C,-Cralkyl, haloC,-C,alkyl, Cs-Ciparyl, Cs-Croycloalkyl, C,-
Cioheteroaryl, C,-Coheterocyclyl, hydroxyC,-C,alkyl, C;-C.cycloalkylC,-C,alkyl or
aralkyl; '

R®, for each occurrence, is independently selected from hydrogen, C4-Cralkyl,
hydroxyC,-Caalkyl, C;-C;cycloalkyl, C;-C,cycloalkylC,-C,alkyl, Ce-Coaryl, Ci-
Coheteroaryl, C-Cqoheterocyclyl and aralkyl; and

R®, for each occurrence, is independently selected from hydrogen, C+-Cralkyl,
Cs-Creycioalkyl, C;-CrcycloalkylC4-Caalkyl, and cyano;

R'2, for each occurrence, is independently selected from hydrogen, C;-Cralkyl,
C.-Cealkenyl, C,-Cgalkynyl, C;-Cralkoxy, hydroxy, hydroxyC.-C,alkyl, C-CsalkoxyCi-
C.alkyl, C5-C;cycloalkyl, Cs-C-cycloalkylCy-Cialkyl, Ce-Cioaryl, haloC,-C.alkyl, aralkyl,
araikyloxy, C,-Cigheterocyclyl, C~CyoheterocyclylC,-Cqalkyl, C4-Cisheteroaryl, and Cs-
CicheteroarylC,-C,alkyi;
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1, wherein; Qis Wis -N(R6)C(0)-; Vis a Cl-Coeal kyl ene; Rl is
hydr ogen, Cl-C7al kyl, an optionally substituted C6-Cloaryl, an optionally
subst i t utwod 20e73a83ar yl el- C4al kyl, an optionally substit eCedP2010/064672
C3-Crcycl oal kyl, an optionally substituted C3-Crcycl oal kyl C1- C4al kyl, an
optionally substituted C2-ClOheterocyclyl, an optionally substituted
C2- ClOhet erocycl yi el-C4al kyl , an optionally substituted Cl- C oheteroaryl,
or an optionally substituted Cl-ClOheteroaryl Cl-C4al kyl ; R2 is
hydr oxy, C3-Cral kyl, hal oCl-C4al kyl, an optionally substituted C3-
Crcycl oal kyl, an optionally substituted C8-ClOaryl, or an optionally
subst i t ut eta gharm@celticaliy assegthble Ralt therdof.dr ogen; and R6 is hydrogen or
Cl- C4al kyl .

2. The compound, or a pharmaceutically acceptable salt thereof, according to claim

1, wherein Q is

)~

0

3. The compound, or a pharmaceutically acceptable salt thereof, according to Claim
2, wherein Q is

é—r}\‘ §—Ny\‘ é—N/\{
N

3 0 ’ 0 O

4, The compound, or a pharmaceutically acceptable salt thereof, according to Claim
1, wherein Q is
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15. The conpound, or a pharmaceutically acceptable salt thereof, according

to claiml1l, wherein Qis Wis -N(R C(0)-; Vis a Cl-Ceal kyl ene; R1
i s hydr ogwo,20am3eg8i onal |y substituted aral kyl, or an opCir@mpadiopssc72
substituted Cl- C oheteroaryl G -C4al kyl ; R2 is C3-C7 al kyl,

hal oCl- C4al kyl , an optionally substituted C3-Crcycl oal kyl, an optionally
substituted C6-Ci oaryl, or an optionally substituted Cl-ClOheteroaryl; R3
i s hydrogen; and R8 is hydrogen. 16. The conpound, or a pharmaceutically
acceptabl e salt thereof, according to claim

5. The compound, or a pharmaceutically acceptable salt thereof, according to Claim
4, wherein Q is
/=N
O i
6. The compound or a pharmaceutically acceptable sait thereof, according to any

one of claims 1 through 5 wherein W is -N(R®C(0)-, and R' is hydrogen, C-C;alkyl, an
optionally substituted C¢-Coaryl, an optionally substituted Ce-CyoarylC,-Cjalkyl or an
optionally substituted C,-CqgheteroarylC,-Caalkyi.

7. The compound, or a pharmaceuticaily acceptable salt thereof, according to Claim
6, wherein the aryl or heteroaryl group of Cs-Cqearyl, Ce~CioarylC-Cyalkyl, C,-
Cioheteroaryl or C4-CioheteroarylC,-Csalkyl are optionally substituted with one or more
substituents independentiy selected from the group consisting of C,-Cealkyl, C,-
Csalkenyl, C>-Cgalkynyl, halo, C,-Cghaloalkyi, cyano, nitro, Ce-Cioaryl, Ce-Cyoaryl Ci-
Csalkyl, C3-Creycloalkyl, C;-CcycloalkylC,-Cgalkyl, C-Csheterocyclyl, Co-
CsheterocyclylCy-Caalkyl, C,-Cyoheteroaryl, C,-CioheteroarylCs-Cealkyl, -R'*-OR", -R™"-
OC(0)-R", -R™-N(R™),, -R"*-C(O)R", -R'>-C(O)OR", -R"*-C(O)N(R"),, -R"*-
N(R™)C(O)OR™, -R"-N(R™)C(O)R"®, -R™-N(R")(S(O)R"®), -R"-SR"®, -R*-S(O)R"®,
and -R"*-S(O)N(R")., where each R" is independently hydrogen, C,-Csalkyl, C:-
Cshaloalkyl, C;-C;cycloalkyl, Cs-Ccycloalkylalkyl, Ce-Cioaryl, Ce-CqoarylC4-Caalkyl, C-
Csheterocyclyl, C-CgheterocyclylC,-Caalkyl, C4-Cygheteroaryl, or C4-CypheteroarylC,-
Caalkyl; each R" is independently a direct bond or a straight or branched C,-Csalkylene
or C;-Cealkenylene chain; and each R is C-Cgalkyl, C4-Cghaloalkyl, Cs-Crcycloalkyl,
Cs-CreycloalkylCq-Caalkyl, Cs-Choaryl, Ce-CioarylC,-Cialkyl, Co-Ceheterocyclyl, C,-
CsheterocyclylC,-Cjalkyl, C;-Cqgheteroaryl or C4-Cyoheteroarylalkyl; and where each t is
1to 2.

8. The compound, or a pharmaceutically acceptable salt thereof, according to
anyone of claims 1 through 5, wherein W is a direct bond and R is an optionally
substituted Cg-Cyoaryl or an optionally substituted C,-Cyoheteroaryl.
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1, wherein Qis Wis -N(R8)C(0)- or a direct bond; V is a Cl-Co6al kyl ene;
R1 i s hydrogen, Cl-C4alkyl, an optionally substituted C6-ClOaryl, an

opt i onal lwo=ubst3piset ed C6- ClOaryl Cl- C4alkyl, an opti onalpcy/rpedsisicnt ed
C3-Crcycl oal kyl, an optionally substituted C3-Crcycl oal kyl C1- C4al kyl, an
optionally substituted C2-ClOheterocyclyl, an optionally substituted

C2- ClOhet erocycl yl C1- C4al kyl , an optionally substituted CLClOheteroaryl, or
an optionally substituted Cl-ClOheteroaryl Cl- Clal kyl ; R2 is a C3-C7
al kyl , hal oCl- C4al kyl, an optionally substituted C3-Cr7cycloal kyl, an
optionally substituted C6-ClOaryl, or an optionally substituted

C1- C ohet 8r oar Vheg cqrapdusdhyrdr phgemacentichliRaceeptabjeisaiidbereol acprdigptiolGleim 17. The

oo el Bty AR S b hbRh aoiLrid

het er ocycBytstitugpts mdependently selected from the group consisting of C,-Cgalkyl, C2
Csalkenyl, C,-Csalkynyl, halo, C,-Cghaloalkyl, cyano, nitro, Ce-Cyoaryl, Ce-Cyoaryl Cy-
Caalkyl, C3-C;cycloalkyl, Cs-CrcycloalkylCq-Caalkyl, Cx-Csheterocyclyl, Co-
CsheterocyclylC,-Caalkyl, C,-Cioheteroaryl, Ci-CysheteroarylC;-Cealkyl, -R™>-OR™, -R">-
OC(0)-R™, -R™-N(R"),, -R*-C(O)R™, -R">-C(O)OR™", -R**-C(O)N(R"*),, -R">-
N(R™)C(O)OR™, -R*-N(R')C(O)R®, -R'*-N(R")(S(O)R*®), -R"*-SR®, -R"*-S(O)R",
and -R'*-S(OxN(R'"),, where each R™ is independently hydrogen, C,-Csalkyl, C,-
Cshaloalkyl, C3-C,cycloalkyl, Cs-Creycloalkylalkyl, Ce-Cioaryl, Cs-CioarylC-Caalkyl, Co-
Ceheterocyclyl, C-CsheterocyclylCq-Calkyl, C,-Cioheteroaryi, or C;-CygheteroarylC;-
Caalkyl; each R is independently a direct bond or a straight or branched C,-Cqalkylene
or C;-Cgalkenylene chain; and each R is C,-Csalkyl, C,-Cghaloalkyl, C5-Crcycloalkyl,
Cs-CrcycloalkylCy-Calkyl, Ce-Cioaryl, Cs-CioarylCs-Caalkyl, Co-Csheterocyclyl, Co-
CsheterocyclylC4-Caalkyl, C-Cqgheteroaryl or C,-Cioheteroarylalkyl; and where each tis
1to 2.

10.  The compound according to any of the proceeding claims, wherein R? is hydroxy,
an optionally substituted C,-C;cycloalkyl, haloC4-C,alkyi, an optionally substituted Cs-
Cioaryl, an optionally substituted Cg-C,oarylCs-Calkyloxy or an optionally substituted C,-
Coheteroaryl.

11.  The compound, or a pharmaceuticaily acceptable salt thereof, according to Claim
10, wherein the aryl group of the arylalkyloxy, the cycloalkyl, aryl and heteroaryl are
optionally substituted with one or more substituents independently selected from the
group consisting of of C,-Cgalkyl, C,-Csalkenyl, C,-Cgalkynyl, halo, C-Cghaloalkyi,
cyano, nitro, Cs-Cioaryl, Cs-Cyoaryl C4-Caalkyl, Cs-Creycloalkyl, C,-C;eycloalkylC-
Cialkyl, C-Csheterocyclyl, C,-CgheterocyclylC,-Cqalkyl, C4-Cyoheteroaryl, C,-
CioheteroarylC,-Cealkyl, -R">-OR", -R"*-0C(0)-R", -R™-N(R*,, -R">-C(O)R™, -R"-
C(O)OR™, -R">-C(O)N(R™),, -R">-N(R'")C(O)OR'®, -R'>-N(R')C(O)R®, -R"*-
N(R')(S(O)R"*), -R™-SR*, -R'%-S{0)R", and -R*>-S(O)}N(R"),, where each R" is
independently hydrogen, C;-Csalkyl, C1-Cghaloalkyl, C;-C,cycloalkyl, C;-
Cicycloalkylalkyl, Ce-Ciaryl, Cs-CioarylCs-Caalkyl, Co-Csheterocyciyl, Co-
CsheterocyclylC,-Calkyl, C,-Coheteroaryl, or C,-CyoheteroarylCy-Cialkyl; each R is
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het eroaryl portion of an RL or R2 group is independently optionally

substituted with one or nore substituents sel ected from Cl-Cé6al kyl ,

C2- Coal kewpl2p11@39s38al kynyl , hal o, Cl- C6hal oal kyl, cyaneCTrEPR#10/064672

C6- ClOaryl, ©C6-ClOaryl C1-C4al kyl, C3-Crcycl oal kyl, C3-

Crcycl oal kyl C1- C4al kyl, C2- C6heterocyclyl, C2-C6heterocycl y1Cl-adalkyl,

Cl- ClOheteroaryl, Cl-ClOheteroaryl Cl-C6alkyl, -11.15-0R14, -R16-0C(0)- R147
R15_N(R14) 2, -R15 c(0)R14, C(0)OR14, -R16-C(0)N(R14)2, -R15_N-14,

) C(0)OR16, - R 16- N(R14) C(0) R16, -R15- N(R14)(s(qtR16), -R15_se,

-R 5-S(0)R 6, and -R 5-S(0)N(R14)2, where each Rl14 is independently

hydr ogen, lr@@p@!@&hﬂwa direst b@sher wstraight or igneed\otGalkidgne oB3-Cealkenylene

Crcycl oal %b{%nﬁ'éﬁ\ﬂ'e&r?ﬁﬁ%%ab%éuglc@ @%Q%au@cér%hm hyl, € @207(8@5!% iegyel yl, C2-

C6het er ocyc ¥I ohet er oar%/’Eft teroary C1- caal kyI
each R15 hderfentngh Bb-F1ant realkyh Genbs era%@!w aﬁde‘e’GFO%?Mﬁcﬁe%lkV'

Cl- Coal kylc(?iaq h@fe&ﬂn% Hd, tPEtyISIRA! dhd widle 823G iE G ps Cl- Coal kyl
Cl1- C6hal oal ky C 7cch€§JeP1%ky , C3ﬂC7cycI oal ky1lCl- C4al kyl, C6- ClOaryI

C6- ClOaryl C1- C4alkyl, C2-Ce6heterocyclyl, C2-C6heterocyclyl Cl C4al kyl ,
C1- O ohet gpoar Yhe eémﬁamal&*ﬁrﬁrrmaé%eélimbcem ymﬂh@reeaabcdrd.h@to' dnyt o 2.

18. Th d h I h di
Lo any o8 BF AscaRed S, PO -7 iR ARETeH Tt s rURBBIART  om e or oup

«q«d/w A

ocF3 OCH,

Iy VOCH3‘ . .
:\ﬁ\%l , ":\@—ocimﬂ'lj\[:}oc’}?g ’\‘IJ\O—m! "J\Ofc&
C] \ J\C/Cl ;‘\J\C%C] ;“J\[ J\C CH, /\\ Cl
SO G ek CelNe
\ ,\CF3 ’ ’\OCF; \ \]F ’ cl’
,\\ %CF3 \ J\C OCF3 ,\J\C OCH3 ,‘\ %0(3113
T A
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19. The conpound, or a pharmaceutically acceptable salt thereof,
to claim6, wherein Wis -N(R8)C(0)-, and Rl is hydrogen, Cl-Colkyl,
20. The cowpaunéh39zms a pharmaceutically acceptabl e salt thempediooamenr di ng

to Caim8 wherein Wis a direct bond and 21.The conpound,

or a

accordi ng

pharmaceutically acceptable salt thereof, according to Caim19 or 20,

wherein -V-R2 is selected fromthe group consisting of:

N
N

=N e

13. The compound, or a pharmaceutically acceptable salt thereof, according to any

of the proceeding claims, wherein
V-R%is

LS

/“,\ /\\ /\‘\‘ N
7N [ FS
=N == or —

14.  The compound, or a pharmaceutically acceptable salt thereof, according to claim
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FF C F3 , 22. The conpound according to claim 1, wherein the conpound is
N-(3,4-Difluorobenzyl)-3-(1-(4-fluorobenzyl)-5-o0ox0-1H1,2,4-triazol-4(5H) -y
1) - 1Hpyr awol2et1Z3esE8boxan de, PCT/EP2010/064672
3-(1-(4-Fluorobenzyl)-5-o0x0-1H 1, 2,4-triazol -4(5H)-y1)-N (pyridin-3-yl net hy
| )-1 Hpyrazol e- 5- car boxam de,
N- Benzyl- 3-(1-(4-fluorobenzyl)-5-o0xo0-1H1, 2,4-triazol -4(5H)-yl)-1H pyrazol e
-5- carboxam de,
3-(1-(4-Fluorobenzyl)-5-o0x0-1H1, 2, 4-triazol -4(5H)-y1) - N-net hyl - 1H pyrazol e
-5-

1, wherein;

——?\

Qis 0

Wis -N(R®C(0)-;

Vis a C-Cgalkylene;

R' is hydrogen, C,-C-alkyl, an optionally substituted Cs-C;caryl, an optionally
substituted Cg-C,parylC,-Calkyl, an optionally substituted C5-C;cycloalkyl, an optionally
substituted C,-CscycloalkylC,-C,alkyl, an optionally substituted C,-Csheterocyclyl, an
optionaily substituted C,-CicheterocyclyiC,-Cialkyl, an optionally substituted C4-
Coheteroaryl, or an optionally substituted C,-CycheteroarylC,-C,alkyl;

R?is hydroxy, Cs-Cralkyl, haloC,-C,alkyl, an optionally substituted Ca-
C,cycloalkyl, an optionally substituted Cs-Cyoaryl, or an optionally substituted C,-
Coheteroaryl;

R?is hydrogen; and

R® is hydrogen or C;-C,alkyl.

15.  The compound, or a pharmaceutically acceptable salt thereof, according to claim
1, wherein
TN/?NXr

Qis 0 :

Wis -N(R®)C(0)-;

Vis a C-Cgalkylene,

R' is hydrogen, an optionally substituted aralkyl, or an optionaily substituted C-
CioheteroarylC4-Caalkyl;

R? is Ca-C; alkyl, haloC;-C,alkyl, an optionally substituted C,-C,cycloalkyl, an
optionally substituted Cs-C,caryl, or an optionally substituted C,-C,sheteroaryl;

R? is hydrogen; and

R® is hydrogen.

16.  The compound, or a pharmaceutically acceptable salt thereof, according to claim
1, wherein
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car boxam de,

3-(3-(4-Fluorobenzyl)-2-oxoi mdazolidin-I-yl)-N (pyridin-2-ylnmethyl)-1H pyr
azol e- 5-wenboxsnsde, PCT/EP2010/064672
3-(3-(4-Fl uorobenzyl)-2-oxoi m dazol i di n-1-y1) - N-((1- et hyl - 1H pyr azol - 4-

yl ) met hyl ) - 1H pyr azol e- 5- car boxam de,
3-(1-(4-Fluorobenzyl)-5-oxo0-1H1,2,4-triazol -4(5H)-yl)-N (oxazol -4-yl net hyl
)-1 H pyrazol e- 5- car boxam de,

3-(1-(4-Fluorobenzyl)-5-0x0-1H1, 2,4-triazol -4(5H)-y1)-N((3-nethyl -1H pyra
zol -5- yl)nethyl)-1H pyrazol e-5- car boxam de,

3-(1-(4-Fluorobenzy) )~&noxo- 1H 1, 2, 4-triazol -4(5H) -y1) - N- (pyri di n-4-yl met hy
|)-1 H pyrazol e- 5redr bqxam de,

3-(1-(4-Fl uorobenzyl) “5 oXo-1H 1,2, 4-triazol -4(5H)-y1)-N-(pyridin-2-yl met hy
1)-1 H pyrazobg- 5- cargpoxam de,

3-(3-(4-Fluoro ﬁzyl ) - 2-oxol m dazol i di n-1-y1)-N ((5-nethyl-1H pyrazol - 3-

yl ) met hyl ) - 1H pyisal(R%G®)carddiceatbate, 3- ( 3- (4- F1

uor obenzyl) - 2- %95@ -‘ij‘,aélﬁglfliergej'n' 1-y1)-N-(thiazol -2-y1 methyl)-1H pyrazol e-
5-ca rboxam de, e ‘
R'is hydrogen, C;-C,alkyl, an optionally substituted Cs-Coaryl, an optionally

substituted Cs-CqoarylCy-Cialkyl, an optionaliy substituted C;-C;cycloalkyl, an optionally
substituted C,-C;cycloalkylC:-C,alkyl, an optionally substituted C,-C,gheterocyclyl, an
optionally substituted C,-CgheterocyclylC,-C alkyl, an optionally substituted C,-
Cioheteroaryl, or an optionally substituted C,-CgheteroaryiC,-C,aikyi;

R? is a C,-C;alkyl, haloC,-C.alkyl, an optionally substituted C;-C;cycloalkyl, an
optionally substituted Ce-Cparyl, or an optionally substituted C,-Csgheteroaryl;

R®is hydrogen; and

R® is hydrogen or C;-Cqalkyl.

17. The compound, or a pharmaceutically acceptable salt thereof, according to
anyone of Claims 14, 15, and 16 wherein each aryl, cycloalkyl, heterocyclyi, or
heteroaryl portion of an R or R? group is independently optionally substituted with one or
more substituents selected from C,-Cgalkyl, C,-Csalkenyl, C,-Cgalkynyl, halo, C;-
Cghaloalkyl, cyano, nitro, Cs-Cearyl, Ce-Cioaryl Cy-Cialkyl, C5-Creycioalkyl, Cs-
C;cycloalkylC;-Calkyl, C,-Csheterocyclyl, C,-CgheterocyclyiC4-Caalkyl, C4-Cqgheteroaryl,
C1-CoheteroarylC,-Cealkyl, -R"¥-OR™, -R"-0C(0)-R", -R"-N(R™),, -R"*-C(O)R™, -R"*-
C(O)OR™, -R"*-C(O)N(R™);, -R">-N(R")C(O)OR®, -R">-N(R')C(O)R¢, -R*-
NR')(S(O)R'), -R™-SR, -R"5-S(O)R"®, and -R"*-S(O)N(R'*),, where each R™ is
independently hydrogen, C;-Csalkyl, C4-Cghaloalkyl, C;-C,cycloalkyl, Cs-
C;eycloalkylalkyl, Cg-Ciparyl, Ce-CroarylC4-Cualkyl, C2-Ceheterocyclyl, C,-
CsheterocyclylC,-C,alkyl, C,-Cicheteroaryl, or C,-CicheteroarylC,-C,alkyl; each R" is
independently a direct bond or a straight or branched C;-Cgalkylene or C;-Cgalkenylene
chain; and each R'® is C;-Cgalkyl, C,-Cshaloalkyl, Cs-Ccycloalkyl, C5-C;cycloalkylCy-
Caalkyl, Cs-Cioaryl, C¢-CyoarylCq-Caalkyi, C,-Cgheterocyclyl, C,-CgheterocyclylC,-C alkyl,
C,-Coheteroaryl or C4-Cgheteroarylalkyl, and where each tis 1 to 2.
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N- Benzyl- 3- (3- (4-fl uorobenzyl)-2-oxoi m dazol i di n-1-y1)-1H pyrazol e- 5-

car boxam de,

3-(3-(4- Rvoanolspssg 1) - 2- oxoi mi dazol i di n-1-y1) - N- (( 5- et pgricpexenede8- yl ) net
hyl ) - 1H pyrazol e- 5- car boxam de,

3-(3-(4-Fl uorobenzyl) - 2- oxoi m dazol i di n-1-y1) - 1H pyr azol e- 5- car boxam de,
3-(3-(4-Fluorobenzyl)-2-oxoi mdazolidin-1-y1)-N (pyridin-3-yl nmethyl)-1H pyr
azol e5- car boxam de,

3-(1-(4-Fluorobenzyl)-5-o0x0-1H1, 2,4-triazol -4(5H)-yl) - 1H pyrazol e- 5-

car boxam de, and '

3- (1- (4- FllGor obbegcgmpoddoxica pharmaceutically iageepitablg saH) therept, megordingitetanyl i soxazol
(3 Ot Guk b %Ig'?hso‘y{]tﬁ% R-17 WheFdAPX g @Esel&ieﬁrmﬁ{ew%dne@{.@/ofactcﬁgt abl e

salt ther ceut1 cal corrp05| tiron, conprisin
conpound of Fornula (1), or a harg/a\;eudtldqal | y acceptable salt thereof,

accordlng any, one pharna euticakly acceptabl e
exci pi ent “or ier.

\OUU“O\
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/
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\

19. The compound, or a pharmaceutically acceptable salt thereof, according to claim
6, wherein

W is -N(R*)C(O}-, and

R’ is hydrogen, C,-C,alkyl,
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24. A nethod of inhibiting human stearoyl - CoA desaturase (hSCD) activity

conprising: contacting a source of hSCD with the conpound of Fornulae (I)

or phar reweubimsbisg acceptabl e salt thereof, accordi ng troTtaryoonessef d ai ns

1-22. 25. A nethod of treating a disease or condition nediated by

st ear oyl - CoA desaturase (SCD) in a mammal, conpri sing: adm ni stering

to the mammal in need thereof a therapeutically effective anobunt of the

conmpound of Forrmula (I), or a pharnaceutically acceptable salt thereof,

according to any one of clainms 1-22. 26. The nmethod according to claim 25,

wherein the disease or condition is netabolic syndrome, Syndrone X,

di abet es, |nsuI|n resi st ance, hyperlnsulinanenfa, reperfusion injury,

[ i degteased pse tol erance,

usA'T eF pabet es, Type | di abetes,

wei dis raers, ght | oss, body mass i ndex
Tret ho accordl g to claim 26, wherein

the netabolic s %dro is dysllplderrla obeS|t i nsulin resistance,

hypert ensi on icro

m ner hyp caenya, \or hypercoagul ability.
28. The net alé 26, \Wwheffei n odywei ght di sorder is
co

or leptin rel ated

obesity, over ght, Badhexia noreN , 29N e; Iret hod according to
i i e or dition i s a skindisorder. 30. The
net hod accordin to cIa|n129 mhereln the skin dlsorder is eczenmn, acne,

psori asi s, | oi d Qr for on or eventlsn

WO2011/ 039358P EP2 D64 phannace al conposition conprising
a therapeutigagfg ef ive a t of onpounv r a pharmaceutically
accept abl e sal t Mitier any o of cl Lﬂs 1-22\i:n conbination with a

t her apeuti cal |
m metic; an lin s et ag rnsullno

ligand; a PP R i gand; |n§gﬁB s tlzem' an

al pha- gluc05| -4rﬂN QFS; _42, P—lNaﬂgio ng/nlnetlc a DPPI V
inhibitor; a H CoA reduotase |nhib|tor a squargene sy ase inhibitor; an

effectlve amount of i'nsulih,’” an instl in derivative or
diboplc sul fonyl urea receptor
NG Ua '

FXR or LXR i gand; c oIe yranln a flb nicatinic acid; or aspirin.
32. Use of gy r i , hé?ﬁégk tically acceptable sal t
t her eof accdmdjng ne ofs |ns N e,preparatlon of a
pharnaceutlcal o Slt on r- the 'eatnent Of a di'Sease or condition in a

subj ect nedla&ed by the |nh|b|t on of stg@ro - Cof\ desat ur ase.

Jadindd

Q., 1 C“& 3‘:@\@\
Q Lot

20. The compound, or a pharmaceutically acceptable salt thereof, according to Claim
8 wherein
W is a direct bond and
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33. The use according to claim 32, wherein the disease or condition is

nmet abol i ¢ syndronme, Syndrone X, diabetes, insulin resistance,

hyperi nsuwonangsbas repei fusion injury, angiplastic resremaeree/osdsrpnbosi s,
decreased gl ucose tol erance, non-insulindependent diabetes nellitus, Type
Il diabetes, Type | diabetes, diabetic conplications, body weight

di sorders, weight |oss, body nmass index or leptin related di seases. 34.
The use according to claim 33, wherein the netabolic syndrone is
dyslipidem a, obesity, insulin resistance, hypertension, m croal bum nem a,
hyperuri caem a, or hypercoagulability. 35. The nmethod according to claim
33, wherein the bodyjeight dj sorder is obesity, overweight, cachexia or
anorexia. 36. The t hod rdi claim 32, where the disease or
condition is a sklﬁ dﬂﬂ@ﬂﬁé 37.1 The nme4h ‘écmording to cl ai m 36,
wherein the skin dusa(der [ Qzenﬁ ene, p asis, or keloid scar
formati on or pRggentleh > WO 2011/039358PCT/EP2 0/ 064672 38. A conpound
of Forrmula (1), or a pharnaceutically acceptable salt thereof, according to
any one of clainms 1-22 for use as a nedicament. 39. A pharnaceutical

C?rrpos'h tion a0¢ﬁéd¢rﬁsodna sﬂaa;bﬁanaacemncag}atwptm@saﬂt&hérggﬁdc ) fo-CIaif]rp- Use
of @ Phar (RGEH \itreit RS i rgrﬁqh;gr}gusgon%.st.ag“& or 3t Tor the

¢ Fo F 3
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22. The compound according to claim 1, wherein the compound is
N-(3,4-Difluorobenzyl)-3-(1-(4-fluorobenzyl)-5-0x0-1H-1,2,4-triazol-4(5H)-yl)-1 H-

pyrazole-5-carboxamide,
3-(1-(4-Fluorobenzyl)-5-oxo-1H-1,2,4-triazol-4(5H)-yl)-N-(pyridin-3-yimethyl)-1 H-

pyrazole-5-carboxamide,
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preparation of a nedicanment for the treatnment of a disease or condition i

a subject nediated by the inhibition of stearoyl-CoA desaturase.
WO 2011/039358 PCT/EP2010/064672

N-Benzyl-3-(1-(4-fluorobenzyl)-5-oxo-1H-1,2 4-triazol-4(5H)-yl)-1H-pyrazole-5-
carboxamide,

3-(1-(4-Fluorobenzyl)-5-oxo-1H-1,2 4-triazol-4(5H)-yl)-N-methyl-1H-pyrazole-5-
carboxamide,

3-(3-(4-Fluorobenzyl)-2-oxoimidazolidin-1-yl)-N-(pyridin-2-ylmethyl)-1H-pyrazole-
5-carboxamide,

3-(3-(4-Fluorobenzyi)-2-oxoimidazolidin-1-yl)-N-((1-methyl-1 H-pyrazol-4-
yl)methyl)-1H-pyrazole-5-carboxamide,

3-(1-(4-Fluorobenzyi)-5-0x0-1H-1,2 4-triazol-4(5H)-yl)-N-(oxazol-4-ylmethyl)-1H-
pyrazole-5-carboxamide,

3-(1-(4-Fluorobenzyl)-5-oxo-1H-1,2,4-triazol-4(5H)-yl)-N-((3-methyl-1H-pyrazol-5-
yl)methyl)- 1H-pyrazole-5-carboxamide,

3-(1-(4-Fluorobenzyl)-5-oxo-1H-1,2,4-triazol-4(5H)-yl)-N-(pyridin-4-yimethyl)-1H-
pyrazole-5-carboxamide,

3-(1-(4-Fluorobenzyl)-5-0x0-1H-1,2 4-triazol-4( 5H)-yl)-N-( pyridin-2-ylmethyl)-1H-
pyrazole-5-carboxamide,

3-(3-(4-Fluorobenzyl)-2-oxoimidazolidin-1-yl)-N-((5-methyl-1H-pyrazol-3-
ylymethyl)-1H-pyrazole-5-carboxamide,

3-(3-(4-Fluorobenzyi)-2-oxoimidazolidin-1-yl)-N-(thiazol-2-ylmethyl)- 1 H-pyrazole-
5-carboxamide,

N-Benzyi-3-(3-(4-fluorobenzyi)-2-oxoimidazolidin-1-yl)-1H-pyrazole-5-
carboxamide,

3-(3-(4-Fluorobenzyl)-2-oxoimidazolidin-1-yl)-N-((5-methylisoxazol-3-yl)methyl)-

1 H-pyrazole-5-carboxamide,
3-(3-(4-Fluorobenzyl)-2-oxoimidazolidin-1-yl)-1H-pyrazole-5-carboxamide,
3-(3-(4-Fluorobenzyl)-2-oxoimidazolidin-1-yl)-N-(pyridin-3-yimethyl)-1H-pyrazole-

5-carboxamide,
3-(1-(4-Fluorobenzyl)-5-oxo-1H-1,2,4-triazol-4(5H)-yl)- 1 H-pyrazole-5-

carboxamide, and
3-(1-(4-Fluorobenzyl})-5-oxo-1H-1,2,4-triazol-4(5H)-yl)-N-((5-methylisoxazol-3-
yl)methyl)-1 H-pyrazole-5-carboxamide;

or 2 pharmaceutically acceptable salt thereof.

23. A pharmaceutical composition, comprising:
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the compound of Formula (1), or a pharmaceutically acceptable salt thereof,
according to any one of claims 1-22 and
a pharmaceutically acceptable excipient or carrier.

24. A method of inhibiting human stearoyl-CoA desaturase (hSCD) activity
comprising:
contacting a source of hSCD with the compound of Formulae () or
pharmaceutically acceptable salt thereof, according to any one of Claims 1-22.

25. A method of treating a disease or condition mediated by stearoyl-CoA
desaturase (SCD) in a mammal, comprising:

administering to the mammal in need thereof a therapeutically effective amount
of the compound of Formula (), or a pharmaceutically acceptable salt thereof, according
to any one of claims 1-22.

26.  The method according to claim 25, wherein the disease or condition is metabolic
syndrome, Syndrome X, diabetes, insulin resistance, hyperinsulinanemia, reperfusion
injury, angiplastic restenosis, thrombosis, decreased glucose tolerance, non-insulin-
dependent diabetes mellitus, Type Il diabetes, Type | diabetes, diabetic complications,
body weight disorders, weight loss, body mass index or leptin related diseases.

27.  The method according to claim 26, wherein the metabolic syndrome is
dyslipidemia, obesity, insulin resistance, hypertension, microalbuminemia,

hyperuricaemia, or hypercoagulability.

28. The method according to claim 26, wherein the bodyweight disorder is obesity,
overweight, cachexia or anorexia.

29.  The method according to claim 25, where the disease or condition is a skin
disorder.

30. The method according to claim 29, wherein the skin disorder is eczema, acne,
psoriasis, or keloid scar formation or prevention.
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31. A pharmaceutical composition comprising a therapeutically effective amount of a
compound, or a pharmaceutically acceptable salt thereof, of any one of claims 1-22 in
combination with a therapeutically effective amount of insulin, an insulin derivative or
mimetic; an insulin secretagogue; an insulinotropic sulfonylurea receptor ligand; a PPAR
ligand; an insulin sensitizer; biguanide; an alpha-glucosidase inhibitors; GLP-1, a GLP-1
analog or mimetic; a DPPIV inhibitor; a HMG-CoA reductase inhibitor; a squalene
synthase inhibitor; an FXR or LXR ligand; cholestyramine; a fibrate; nicotinic acid; or
aspirin.

32. Use of a compound of Formula (i), or a pharmaceutically acceptable salt thereof,
according to any one of claims 1-22, for the preparation of a pharmaceutical composition
for the treatment of a disease or condition in a subject mediated by the inhibition of
stearoyl-CoA desaturase.

33. The use according to claim 32, wherein the disease or condition is metabolic
syndrome, Syndrome X, diabetes, insulin resistance, hyperinsulinanemia, reperfusion
injury, angiplastic restenosis, thrombosis, decreased glucose tolerance, non-insulin-
dependent diabetes meliitus, Type II diabetes, Type | diabetes, diabetic complications,
body weight disorders, weight loss, body mass index or leptin related diseases.

34. The use according to claim 33, wherein the metabolic syndrome is dyslipidemia,
obesity, insulin resistance, hypertension, microalbuminemia, hyperuricaemia, or

hypercoagulability.

35. The method according to claim 33, wherein the bodyweight disorder is obesity,
overweight, cachexia or anorexia.

36. The method according to claim 32, where the disease or condition is a skin
disorder.

37. The method according to claim 36, wherein the skin disorder is eczema, acne,
psoriasis, or keloid scar formation or prevention.
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38. A compound of Formula (1), or a pharmaceutically acceptable salt thereof,
according to any one of claims 1-22 for use as a medicament.

39. A pharmaceutical composition according to claim 23 or 31 for use as a

medicament.
40. Use of a pharmaceutical composition according to claims 23 or 31 for the

preparation of a medicament for the treatment of a disease or condition in a subject
mediated by the inhibition of stearoyl-CoA desaturase.
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