WO 2008/134693PCT/US2008/061951 Inhibitors of diacylglycerol 0-aevitransferase
tvne | enzyme Field of the Invention 5Compounds that are inhibitors of the
dracylgch%‘r8lzg)ggaﬁmgansferase type 1 (DGAT- 1) enzyme arc %5&3}85%9% j,\/lgeghods of
using such compounds to inhibit the activity of diacylglycerol O- acyltransf) erasc type 1
and pharmaceutical compositions including such compounds are also encompassed.
10Background of the Inventlon nac Iglycendes represent the major form of
energy Storage in -“.“:f‘f.!..._.'_ g0t digesicl B Lz SOSICE ISR & GRZUDRE |yecr|des
metabolism are implicated in the pathogenesis and increased risk for obesity, insulin
resistance, type |l diabetes, nonalcp@glrgtm%{w{,glsease and coronary heart disease

(Levgls etal., gndocrmﬁ] %\élrenwgnzzs optgi aﬁy ?)lycerolrg t'rdns er%g(ecfess tﬂagxlglycendes

in lean tissues, SUch a: iver, muscle, an eripherdl tissues
lipid- |ndubéb“ﬁ%ﬁiﬁé’f‘ﬁﬁﬁ?‘ﬁhd@@ﬂ‘?’sﬁ%ﬁmﬂﬁu%‘dre?ﬂ’m?ﬁ’@dﬁaf(a&fﬁ’dﬁLﬁ’ﬁtﬂ?ﬂ"ﬂf‘?’ of
nonadipdse sitesd gpeatsasibesoftienéfivinthertreatié moobdipotoxicitydiingeh, R. H.
Endocrigalggyadt4d .51 5Q:24a5.£003). Accumulation of excess triacylglycerides in
white adipose tissue (WAT) leads to obesity, a condition that is associated with
decreased life span, 20 type I drabetes coronary artery disease, hypertension, stroke,
nd the development of some cafee¥S{ErERd EARERUOR 1 docrine 13(2): 155-165, 2000).
Obesrty is a cﬁimrﬂlgldrsefaseqmatem Ifhghrhyrmévaietﬁtqmmodemsoeretydand&wn@nt
pharmagalegicak tieatment epligns aradimiescreating-acaeed te: gevelopsis and
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25Diacylglyecrol O acyltransfereases ( are membrane-bound enzymes that
catalyzé' ’fﬂyéxPe’anffagtélﬁ‘eﬁetnlaec)}fgI?c%ndgé%“ﬁfg‘§)}f‘ﬁﬁé‘§?sﬁr%% ANmEL #ECdisplay
DGRT avtivityitaveeedrchidracterveds IGA Ty (dincidgiyd etol Oaopiratisierase type
1) (U.S.1Rat. Naiph 10087 fy Gases, et alosPreacNabudcatduchgl. 25:43a00.84b3023, 1998)

and DGAL:4; §949Q¥é9'¥ Ql t@%X'U@@c?J&{%etﬂXR%&&Q%?erﬁyo%&%léy JuRigl £hem.
276:38870- 30 38876 T-1 and DGAT 2 hare 0 % % sequence identity.

Significantly - Be&s - i LﬁH% ée(%reopeglstan“rﬂtl adlle“t(f CESGRERGRAR Hali'
|ncrease“d%‘éﬁﬁﬁ%t@%é’?h@éﬂﬁﬁoaﬁdﬁlé’pﬂ @G@ﬁﬂfﬁ?%t%?ﬂ&‘ﬂir@l@m #8870, 2000;
Chen and:Farésicidsends.Garciovasesh echeid88 s2800inC heretiafpmdht Glisnnlaivest,
109: 100419@@9@@%11@}5@@[159@&9!%m gﬂjc%ﬁﬁ%spﬁ@tﬁ?t%@%t%fcﬁ%ﬂ@%é@%%'s

demonstraﬂte |ncr§a ed ener% ex en ec %nd ecreasied Iaivels ofnyssue
tnacytglyceﬁdléé’ ma dlrfl 0 |mpr8 ed' wré’cy?grﬁcé?’cres e aBo Sm. OB&‘T& 41

deficientitiie® argbnﬁareeﬁfrprm @M@Jﬁﬁét@ﬂméﬁfhr/rfrﬁrarrérfgqbréts&seaﬁa insulin
leveln foléwiduiaglacose load, in comparison to mice. Partial DGAT-1 deficiency

in r@terozygomgg%&ri 84&0?ﬁ£ﬂ@&§e§e$qﬁgi@ﬂ§ te@%wrrﬂrqrmeda@me&mtype on
body wel%r]t adr posit m% mstultrrncl ggm Gq et ctgplrsmw\évhen compared d fo wild
type and oymoz yogous itiet mates nand Farese, Arterioscler. Thromb. Vase. Biol..

25:42- 4@@%@@&%&%% TS ETIRORGAT -1 (Hrrtabsra sl dvatuan rppies tb induce
weight 10s$.iadiéteindWédd olbese. (D 20) InicetUS K0 64I022495%) 3Tie 3k notypes of

DcATH deAde%mgryaaddmeymarmamm'@ﬁdc&ses seportedwith IR bsisskibitors
suggests, El}gt %g %:?o Very o of ﬁg%gjr olhecule tt@} effe%gg(egx bg%g:k gh mggﬂrz%ersron of

diacylgl cer oI to triac ycerl es |t|n the DGAT- | enzyme can have urlllty in the

treatme bégﬂynéﬁﬁdﬁstrféraréé%\g&é 1&%@?6&3?&&% figeigiveetisRgimbdnnce.
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Cardiovasc Med, 10:188, 20600; Chen et al.,, J. Clin. Invest. 1709:]0049, 2002). DGAT-1




or a - hatmaceuticalip acceptable salt thereof is phenyl or n. 000cyci i ¢ heteroaryi, each
of \phiciSuluted 2. 24 or 4 subaiments as represented Hts Is phenyi. thazol, or ommot,
T. at each occurrence, is independently selected from the gaup consisting of alkyl,
alkenyl, alt7nyl. halogen, -CN, -NO2, -OR’, -0C(0)(R), N(RWle) -N(Rw)C10)(R)),
N(R Q)O(R ), -N(Rw)-CI(Q)N(] MG YR )::NBRS(0)2(R2), -C RI),, C(O )N(Rw)(R
ORI O SORN (AL 1 2 Har N CRARD) N o0,
4.C.Ritiro 1@(@%@@5& fﬁi?tP?‘s “?@‘reﬁ‘bﬁ’lwt’r;&vﬁfrfe]) In_(SfRARDY - W@Wié O)R),
-(CTRaRD}:N(Rw)-@1¢Q)B(P 3} ACRERDE) N (8)<C. (OIN (Rve) (RoJroved  ghucose
(g: R43l,l;tz)a§l}l(§v(\)/h§1(@)% (éiza.ia((:éiaﬂﬁ()éf;{@f;)é?% bﬁcRa(% Rki- QL(S)NQ?\(J}AL(R&)
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togetHfer itk the Iaafﬁtﬂ%tamg’iwwﬁic% ?he‘y"éﬁb dttaeried d‘f6rﬁﬁ“‘é{1f‘n6ﬁo€§}ﬁ‘c Hug
selectedsfrdmrthéunroup:cansistingof phemnheterocyclerasmnd etercaryfawkherein each
ring is.eptiopally: further substituted withd. 2@r, 3substituents iselested framithe group
consisting of 0xo. alké(l Aalkenyl, alkynyl, halorgedn -CN, . Nq}g% (ﬁm C(O)R2),
-N(Rw %?I 1%RW C:(0)(R1) tl(Rw) C§010(R1 N Rw -C(O
- N(ucf %)24( 2) sf(m@i%ﬁ} I (OINCRW)KRIY “(’)“O)F?““SFQ“‘ fé(o??z‘?“S’(@‘)?ﬁz
-S(0)2N(RwWKR) o4 @leRB)4-C N BRaRis) =NO2!I-(ClRaRl)1 0S8 (R2); u{CR:
b)r-N@Rw)RH) HSGRIRN)erNRW G (AR LR AR B - NRWIG(ON  (RWHER e
-(CRg B NRW:-SCDAR o) ué&ﬁ% RQ)W% LARLL H(ERAR 'a)a,&(o)'\'(ﬁm)(dR')

(CRaRb (CRalle)r-S(0)R2, “(C7Rth)1-5(0
-(CRRY, té‘(@)@ﬁfﬁ\ﬂ%‘iﬁﬁ‘)“ 1S haloalltyl G3 is formula (a) or forrnu (b) taor(e) is
-21:3)(RMC(R3)(i4:)-. and W: 0,
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Wl is -C(l.3yRI'm R." and II: are hydronen, no.sdependentiy hydrogenor C . and
together with the carbon to which they arc attached, is O(-40); R7, at each occurrence,
is independently hydrogen Ca alkyl orO R: and Rd, together with the carbon atom to
which they arc attached, is a 3- to 6- membered cycloalkyl or a monocyclic heterocycle
of formula cc); Ws (c) wherein |, 2, 3, or 4 hydrogen atoms attached to the ring
carbon of the cycloalkyl and the monocyclic heterocycle are optionally replaced with

radicals selected from the group constetingeof alkyl, halogen, -ON, haloalkyl,

-C(0)0(R8), -C(0)IN(R.5(R9), -(OReRi)r-0(0)0(12.8), and -(CIR:Rf.),-20)N(R V/3 is -CH-
or --(71-12-QH2: spect theV6,,08,0,.5, S, S(O)m (}N(114x) -C(0)N(Tells or ---N(1C)C(0)-;

wherein TO is hydrogen haloalkyl, cycloamyl cycloa W<enyl aryl, heteroaryl, heterocycle,

cycloalkyjafll cycloalkenylalkyi, amnaMyLbeteroary{alkyl heterocyclealkyl, -gcnorRz),
or-20)N(Rw)(Rnt); RY and Rm. at each occurrence, are each independently

hydrogen, alkyl, haloalkyl aryl, cycioalkyl, cycloalkenyt heieroaryl, heterocycle.,andaljyl,

cycloal ksti a]ll%ldac alken L:iat\jﬁlsyl heteroarylalkyl or heterocyclealkyl; Rz, at each

occurrence IS in pen%lé”ﬁ r‘i’518811€§/’f}’érr‘5?f cycloalkyl, cycloalkenyl, heteroaryl,

heterocycle, aryidlig! cyél@afkylalky*r«rcyclcamenyialkyl heteraa lahod, Qe
heterooyéleakyl, antsR:Hus0 cach - QECGUITECTICe., are mdep-zhydrogen allcyt. anzi,
cyclealkenyt,chetereanyiyheteracycle, haloalkyi, aryialkyl heteroarylalkyl,or
heterocyclealkyl; or

T, at each accourrence, is mdependently selected from the group consisting of alkv],
alicenyl, afloynyl. halogen. -CN, -NO,, -OR!, -OCIOWR?), NERMRD), NERMCONR",
-NRTRCIOIOR Y, NRFCOINRYWR Y. -NR™ FS(ORRY, -CLONIRY,
-CLOMNER™WRY), -COWR', -8R, -S(OIR?, -SI0},R, SIORNERMY(RY, {CR*R™,-CNL
~(CR*R™,-NOs, -(CR*R™),-OR". -(CR"R M=OC{ONR™, (CR*RY - N(R™WR',
HCRR")-NR™ICOWRY), (CRR),-N{R¥)- -CLOYORY), CR'R™)-NR™)-C(OINER™ ¥R,
(CRR-N(RYS(0),(R ), (CRRY), COWOMRT ), (CR*RP)-COWNERY KR %
“CRR"-COIR', (CRR),-5R, «CR’ RO-S(GIRY, (CRR,- -S(O3,R7,
~(CR*R)-S{O1NER (R }» and haloalicyl; or

two of the adjacent substituents T, together with the carbon atoms to which they are
attached. form 2 monocyctic ring selected from the or group consisting of phenyl, heterocyele
and heteroaryl, wherein each ring is optionall ly further substituied with 1.2 or 3 substituents
selected f ncm the group consisting of oxa, alkyl, alkenyl, alkynvl, halegen, -CN, -NQ,, -OR
-OCONRT), -NR™IR'), -NRMICOWR), -NR FCOGRY, -NR™-CLONR YR,
NR™-S(01(RY), -CIOOR), -CLONRT YR, -CIOR'-SR', -S(OIR?, -sro}gr{i
msrcnzr\?rRW')(R‘r ~(CRR")-CN, -(CRR®),-NO.. «(CR*R™-OR', «(CRR®),-0C(O)R™),

H(CR'RT)-NR™HR Y, «(CRR™)-NR*)CONR), «(CRR)-NER™-CLOIOMm ™, |

«(CR*R)-NR™-CIONRWR Y, (CR'RY)- “NR™1-S{0)(R7, «(CR‘*R”}I~C_‘T(O’)O(R}L
«(CRRY)-CIOINR™HR"), (CRR},-CIOIR ~(CR*R"),-SR!, {CR“‘R}"};»S(O)#{ |
~(CR*R"),-S{0)R%, «(CR*R” eSORNRY YR, and haloallvi: |
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Rs and R9, together with the nitrogen atom to which the are attached form a he CT
cycle ring, optionally further substituted with | 2 orbstituents selected from the crour
consisting of alkyl, halooen, and haloallmt, M is 0: and 0 is hydrogen, alkyl. or -WI is
-042- and 0 is -0(0)017-1, RI and RI at each occurrence, are independently
hydrogen, alkyl, cycloalkyl, cycloalkenyt, heteroaryl, and, heterocycle, cycloalkylalkyl,
cycloalkenylall‘hetéroaiylaikylioasyialkyl, heterocyclealkyi, or haloallsyl; or We and
Rn. together with the nltroggn atom to whlch they are attached, form a heterocycle, ring
which is optionally further %D%% fith 1, 2, or 3 substituents selected from the group
consisting of alkyl, halogﬁn anGLhé] yk:Q is alkyl, alkenyl, haloalkyl G, -Mj-173, or
-VIMCRIRIM-YOIill, Or'G is formuﬂa»(ei) Z-HN (d) wheren Zis alkyl, alkenyl, aliyl.
haloalkyl, C34, yTY or- III-(\CRIﬁK) YOY4, G4is cyoidalkyhcycloalkenyl
heterocycle, heteroaryl, aryl, ¢tloalkylalkyl, cyeloalkenyla[kyl heterocyclealkyl,
heteroarylalkyk;ox arydalkyli- =M, af each, ogeurrence, is independently -gal-, -20)o-,
-C(O)N(Rw)-, 35(0)2-, -S(0)2- N(RWI- wherein the hght side of the -C;(010-,

-C (O)N(RUO%C and -8(0°0-N(r)- moieties arc attached to Y3 or (C,RjRK), at each
occurrence is mdepérfﬂ‘ehtly 0, N(Rw), or Cloy; Y3 at each occurrence is
independently afiyl, hatoatkyd; cycioalkyl, cycioalkenyl, heterocycle, heteroaryl, aryl,
cycloalkylalkyl, cycloalkenylaticvl, heterocyclealkyl, heteroarylaikyl or arylalkyl; Y4 at
each occurre;nqu%dr}ggpendﬁ%@g%/ hydrogen, alkyl, haloallsmi. cycloalkyl, cycloalkenyl,
heterogygle. hereroaryk aryl. cy oéﬂ]& ARV cveidatkensdalind, Gmyth: aliyl,.
heteroarylaTkyI“ or aPr‘iYIé}ﬁliﬁ“C“C‘d s C(=0);

L at L8 o~ ol o
ch occurrence, ig 1?1dcpendundy hvdrogen, ¢, < alkyl or —{OYOR:
R and R - fogether with the curbon 81010 10 which the

Y are attached, 15 a2 3. -
mf*mbcrtd cyeloally] | e

l'or a monocyelic heterocvele of formuis {c};
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wherein 1, 2.3, or 4 e
. hydrogen atoms attached to the ring carbon of the eveloalky! and
» e g e k] and
e mongcychic hieterocycle are optionally replaced with
conslsting of 2l s 9%

of alieyl, halogen, -CN, haloaliyl, LUO0OR™N, -COMNRYRY

~(CRR-CLOYORY), and (CR°R J-COINER® WR):
V\” 15 -C Hj" or *‘C,}I?-C/H'--'

s .
13 0.5, 800, S(0)., N(R™, ~C(0 INCRY)
bydrogen, haloalkyl, cycloalicyl, cvel

re.mc:ais selected from the oTOUD

- 07 =N{R")C(O); wherein R is

rose oallcenyl, arvl, heteroary], heterocyele,
cycioalliviallvi, cycloalkenyialloyl, arvialiovi, hets STOATY

talkyl, heterocvelesll i £
P C(O o vi, hetero velealkyl, ~CLOMOR™,

RV and R™ ai ¢ &

: SdCh ocowrrence, are each ind

. | h accurrer Cf, are each independenthv hvdrogen, alkv]
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wherein the cycloalkenyl. cycloalkyl. neterocycie. hemeroalyi, aryl_ the and rnoieTy of
the amialkvi, the het:moan/I moiety of the heteroaryialkyl. the cycioalkyl moiety of thc
cycloalkyialLkyl, the heterocycle moiety of the heterocyclealkylalkyl, and the
cycioalltenyi moiety of the cycloalkenylalkyl as represented by X. CI, 1'3. Y4. Rx, R.
Ra.. r. Rs. R9. RIG. and PI]. are each optionally further substituted withl_2,S.4o0r5
substituems selectell-frorrithec(froupicongisting.of gﬂg,ylhgt]im fitlky'rsl I, halogen, oxo,
ethylenedioxyimethylenedlomy,CN.,-NG@2, -OR, -C .Ch.(OKRZ) { W20)R),
2N(r)-C. gomg& &N\(ngtjglo)N dév)éR ), N(RWI g ic ﬁ)“’@(tﬂ@(‘ﬁ”ﬁ
-C..0O)M,n(R.1), {R)R] SRI (0)2R2, - S(O)2NIRMT5 haloalkyL 4 CdRaRb)r CN.,
(C.RaRb)r-O 1 - REFIICTHONREY, {CRIRIT), -INGRWHRI), mn
(CRth)dVN%F?WM(@KR#)V (GcRaRk) EENERW)-CIOR 1) 4,G,RaRb, ,ﬁ’\l B
I-C:(0)N(R#){R)H(ORARE,-N(BW)-3(Q)2(R 2), -(CRaRb)i -C(0)0 fl emaliy
-(CleRh),,- Cllﬁ(@%\!)(ﬁw))( R1). (C}nbg ICII(O)R3 -(CRaRbk-SRI, (C RaR5r- S(01R2
(CIeR?d -S(0)2R2, ‘(ICRaRb dﬁf{tfﬁ\‘}\tj’(fpa‘i’)wﬁhﬂ haloill:BetiR5yMe, Rr, R, Ph,RK,
RP, an 'i‘b)“” Qéa{](‘fh‘)B‘é‘fffj‘l%H&’é”&@%@i@beﬂdénﬂy:hydt@g@&hth@lﬁtgﬁftnﬁzltk%lﬂ or
haloalkyl? RI-ard Ry atieachioccurrense)iane independently hydrogen, alkyl, or
haloalkyl: R2] at eagh: OCEHFHRRCE. IS, IN erendently alké Qr haloalkyl, and r, s, t, u, and
v, at each oceuprenge, is tndepqpctjntly 1,2,3 " “In a second aspect, there
is provid.ed the use of a compound as deflned above or a pharmaceutically acceptable
salt thereof, in the manufacture of a medicament for treating a disorder selected from
the group consisting of type 2 diabetes, obesity, elevated plasma triglyeerides,
metabolic syndrome, non-alcoholic steatohepatitis, and non-alcoholic fatty liver disease,
by administefing tq,a sybg& %J&Qeed thereof said medicament, or a pharmaceutically

acceptable salt thereof. In & thira SspLaraty i Hrovidetva phanhaceutical
composmon 8ﬁdmpn§“ﬁ§"atﬁér}éﬁé‘ﬁﬁé‘ally’éfféhw&ﬁmwm ief.a:eompound as defined
above B & pldrhanéuticaily-acseptable-saltthereqf, in combination with a
pharmaceuticaliy acceptahle.carrier, @ngnqgglgna lly one or more pharmaceutical agents
selectedfeem; mg(gx%g gp@lsg pgnof DPPIV |nh|b|t6r |nCr°ért|ﬁ“f’ﬁi}ﬁbtf€Tmetfonn|n

TOn rther.suly

fenofibrate, rlmgounacbant‘E sibutramine, ofiistat. 4 Stafift, ‘ancPhicotiniesasidelcoiedn a fourth
aspect, there'is providedtfieize %t‘&ﬁﬁaﬁ‘rﬁﬂa@é&tical composition as defined above in
the manufaétu“r o alknediemehtiorirgating d-gisorder. sglected from the group
consistimgplef dype 2 diabetes, obesity, elevated plasma triglycerides, met tabolic
syndrome, non-alcoholic steatohepatitis, and.non-alcoholic fatty liver disease, by
administering to a subject in need the zd@id medicament.  One embodiment of the
disclosure is directed towards compo m- formula (1), or a pharmaceutically
acceptable salt, prodrug, salt of a progfag:\or.a combination thereof, Q-N-G1-G2- (1 1
where OH is phenyl or mbfiocyelic hetefoaryi. each of whicn is optionally further
substituted with 1. 2, 3, or 4 substituent§'as repreésemnted by 13, 02 is phenyl or
menocyclic hete?o‘alﬂ%\ eahnof which.iszepiionally_further, sqb%lt(utted W»IRh 1.2.3.0r4
substituents' as-vepresenteddmed:. heiobeal £861.08 currence. P mdependently selected
fromdhe,eroup: meluamehut limjted, todda k I alkenyt ARyYE Wk TOYEH: -ON, -NO2. -OR'.
-0C(0)(R23 -N(R %\/))%R -NCR")C(0)( Nia ﬂ W J36R 1),-Mr
) -C, (%%g(n Rl N( g(&t}c‘f(l:% adependently Q). L =CLOY0-, -C(0) INCR™)-. S

ROk, Wherein the night side of the -C(0)0-, ~C(OINR 1. and - -S(0)-NER

moietiss are attached to ¥ or (CRJR oy )

L0

Y al cach occurrence ig independently O, N(R™), or (O
youl -0 GOy,

2c



C(0)0(R1), -C.(ON(RI(R ), 3C2(0)R1, -SR'. -S(0)R2, -S(0 i2R2, -S(0)2N(),
(CRaRb),-CN, -(C2RaRbh-NO2, -(CRaRb),-ORI, -(C.RaRb),-0C,(0)(R2),
{(CRRS), N(Rw%mwmmmeg&m% AEREBONOCO0RI) (G RaRd

N(R Q 34693P US2098/06195 eyl
)(Cézg%)%é?&?cﬁl%&? qé%z 3§b ), SRR R AREy SN (RW)(RL),

and haloéirfy’f“%? ity %Wﬁ@%ﬂfacent substituents T, together with the carbon atoms to
which they are ditackhedsforma mordeeyclieringselectad. fram th Lgr\gmlgq;pludmg but

not limited;te..pBenYleS. Ateracycle and heteroaryl, wherein each ring is optionally
further surb§t|tute }%wth 1, 2 or 3 substituents selected from the grouBLrncIudlng but not

limited to, oxo, alk‘y“}afké”nﬂﬁ/mfﬁyny[ Haldgén, -CN. -NO2, -OR". -0C(0)(R2),
“N(Rw)(Rd), -N(PCOJRI) - NERCTO(RTL) aN(Rw)<CHEIN(E) (RB) N(E-SE)2(R2),
-C(0)0(12%) 2GRN (RD)-C @R S(Q)RZ-HOBR2:1=S(Q2NMR L), (GRaRbK-CN,
(CRaRb){/CN»QZvMﬂ\VL the 1mcroc,vch moiety of the heter e ]
10- (CR4;3(@, g)p é % Cﬁaﬂe) N(va)gle) (Cr aF%bj N‘é Ryt é?(pmm eyl
-(CR8Rb).-N (O e (ERARBYN(H-CONIRY, K- *RUR™ R R R
CRaRG‘)“-- (R%)vgt@micp%g)) further substinted with 1. 2.3 4 ar 5 substiuents selectad from
(CWRh){G(020(R)+@RaRb) -GN MRE): (GRaRE),CORL:(GR2126),-SRI,
(CRsz)Ls(mazﬁﬁcagaa},,(geo)%%zw {\CR%IIp)\,)(S,@))(gN(RV\{)(I:‘\_’kl)ﬁ)}a(pg ha|oaﬁ<y| Cris

formula (g),0r formula.(h), F%%{l” q(OJv(R B CIOOM ) -CIOMNR™R'), -C(OR'.-SR .
-S(OIR, -S(0)R7, S{ORN(R™(R"), haloallyl. SCR*R™-CN, ~HCR*R"-NO,.
~(CR*R")-OR ', (CR*R"),-OC(ONR?), (CR*R” NIRRT ), «(CRTR™,-NR™MCIOYWR Y,
~(CR*B)-NR™-CO)OR ), «(CR*R, NR-CIOMNRWRY, -(CRR,-NR™)- S(O}g(R
~(CR*R"),-COWOR Y, ~(CR"R™),- CLOMNER™ YR Y, (CR*RY), - CIOR, (CR*R™),-SR,
-(CR*R™),-S(O)R’, {CR*R °)-S(OLR2, SCR*R™),- SIORNER* YR, and baloaliyl:

R* R" R* R’ R® RY RY RF R, and RY. at cach oceurrence, are independently
bydrogen. halogen, alityl, or haloallvi;

R’ and R™, at cach ocourrence, are independently byvdrogen, allcyl, or haloalicvl:

R®. at each occurrence, is indey endently alkyl or haloalkyl; and

T, 8.t u, and v, at cach occurrence, is independently 1, 7,3, 4.5 or 6,

in @ second aspect, there is provided the use of a sompound as defined above, or a
pharmaceutically acceptable salt thereof, in the manufaciure of = medicament for treating
& disorder selected from the group consisting of type 2 diabetes, obesiry, elevatad plasma
trigiveerides, metabolic syndrome. nor-alcoholic steatohepatitis, and non-alcoholic fasgv
Irver disease, by administering to a subject in need thereof said medicamenl. or ;:1

pharmaceurtically acceprable salt thereof.

24d



15(a)Or(b) Wl is C(R3)(R4) or -C(R3)(124)-C(R2)(R4)-, and W2 is -C(R2)- or N Or
\W1ls N(H) N( h;rd’ as%?«lt ?ﬁa%@%m@ﬁé%&’\é%ﬁm%@&m \éé%},%sNSE')CMEJMQ é)r 0;

11C4is C(R3)( - or 20 4, at each occurrence, are independentl rogen
orCl_() amwpemwf@é& &feria %?8“:‘??&@6@%‘8%&9 Ry &R ETE alrﬁwaaf"é“é ﬁnd RS,
together withethelearichetenfviiclutibéytare wttac hbd s Q(edly R7cdaehsscttence,

is indepéng&%ﬁmlpyar@aemo@Jpﬁaallsy&arcgqgaﬁﬂsaemd 5k aadReh %@ﬁ&h@g with the

carbon at whij hthe are attached Is a 3- to gbmambereq) aI;(cl
monocyclic e%éroé;bceo Frula ) WIS 58%%/1 S SECTTEs 08 1161951

wherein |, ¢ligalop ﬂahyd’i‘ﬁg‘éﬁ’tﬁfﬁ attached to the ring carbon of the cycloalkyl and
the monocyclic heteragyclerane ibpticnatbyireplhced-with radicals:selectadofiom the

ggzg)pNi?chhng)%?% %}6&/@ ?;t éﬁ%%@gg(gc;%}fh mléa&% b tﬁ@!ﬁ’%l K)@psé%pkgl\%gd frog Ho.

- - (R), an | or
_CH2-CHZhe &oup COV/%)%I‘@ 69@3%9((8 g‘% 5% F—‘b?)} %)e(bi’k(‘? (’f‘% N%ﬁ %
wherein Rsvistiaydroeartiesfigic h“&fé@h@??f@frclé‘aikw“c%}&‘lbﬁmem FYAr HEYEas

heterocycleiaylealkylalkylj-cy ol aatkenytali eyl asylatkyhiheteroarylalkyl,
heterocyclealkyl, -C(0)0(R), 10 -C(0)W, or RY and Rill, at each occurrence, are
each independebitysmyotiogenstalieylihatoallyiaryd cycldaligrpeyctosd] kemyal (1), or a
hetcroarylyigieraayiesaft-bakity ey glea driky-balicy bceyelaatamnydadkyl,
heteroarylalkyl, or heterocycicalkyl; Rz, at each occurrence, is independently
alkyl, haloalkyl, aryl, cycloalkyl, 15cycfoatkeny¥, heteroatyl, heterocycle, arylalkyl,
cycloalkylalkyl, cycloalkenytalkyl, 0
}
wherein
' is phenvl or monocyelic heteroaryl cach of whish iy optianallv further substituted
with 1. 2. 3, or 4 substituents as represented by T,
G is phenyl or monocyclic heteroaryl, cach of which it oprionally further substituted
with 1. 2. 3, or 4 substituents as represented by T:
T, at each ccourrence. is mdependentiv selected from the group including. but no
. Hmited to, alkvl, alkenyl, alkynvl, halogen. -ON, NG, -OR'. -OCOWRY, -NR™(R ).
NRMICOWRY, NERY-COWOMRY, NERECOMNRYRY),  -NRY-SOWERY),
SCLONRY, -COMNRMRY, -COR', 8R!, -S(OIR", -S(0RR’. -S(ORNR¥IR'),
~(CR*R"},-CN, ~(CR*R"}-NGz, (CR'R")-OR’, «{CRR")-OC(ONR?), (CRR™-NERNR'),
S(CRR")-NERMICONR'), -CRE"-NR™-CIOIOR),  {CRER")-NR™-CIONR™R),
S(CR'R),-N(R™-S(O (R, «(CR*R"},-C(OORY, “{CR*R®}-CLONIR™ MR,

Ze



heteroarylalkyl, or hetcrocyclealkyl; R8 and R9, at each occurrence, are
independently hydrogen alkyl, aryl, cycloalkyl, cycloalkenyl, heteroaryl heterocycle,

haloalkyi, a %Ialk cycloalkylalkyl, cycloalkenylalkyl, heteroarylalk ﬂs/ )

heterocymca ﬁyﬁx le and R9, together with the nitrogen atom 10 ]tﬁ’ey are
attached foI tqrocycle |q 0 tlpnally er substguted W|th;

substltuecnlt{s gé g?id from ﬂ%é g% ﬂg consistir h‘f%ﬂk)(/?}ﬁalogen andi rfa?‘éa? L'is

0, N(H), &Wéﬂ@ﬁ))zﬁﬁa)%ﬁs@T{@lﬁﬁﬂmugfertrazolyl heterocyclealkyl, heteroarylalkyl
hydrogempaliky diatealkyls G403 0 Rehe S(@INE 2R Eds (CRGRIM-ORIpched.

A R o

or tetrazolyl; Rl and rrence are

indepent SRk Chc ‘(‘:ilro N E el ?}ﬁng\k/@’ 58 /f@ﬁg §ﬁ6108/70%r13951
cyc|oa|w@hy}%fé%%}tw ﬁ?gﬂ ﬁé%?&%l&%lﬁéﬁ@l%ﬂ @@Pesaﬁ%@hylhqkm,dlkwyl
heteroanyladeyl -arylaiky), -haterocyoaaikyly @ inalo alky ar & rin d Rt the witrogen
at%mt.tto Ewm@?é@ﬁw@ﬁ%@'atmnﬁdyé@ém%l b@fg@yc leEngvhigh, isa@g@naﬁx {Ertlhef
substitu se m con
halogen a %gﬁg é%ﬁi%? le@iﬁyﬁgiﬁg hyl, a r}\y altgQ %(915 6? Yi&;&gg% 2yY1 0
forriula 6&%‘2 ﬂﬂ@é(f%d) whereir(CRR’ >J-NR“)<R <C RR)-NRICONR),

S{CR'RY)-NRY-CIOYORY), ~(CR®B)-NR™-C(OWNRHRY, -(CRRM-NR*)-S(0)(R?),

(CRRM-COHORY, -(CRR")-CIONRYIRY,  A(CRR"-COR', ~(CR*R)-SR’,

«(CRR)-S{OR?, {CR™R")-S(O1R?, (CR*R™),-S(ORLNR ™R, and haloalkyl;

G is formula (a} or formula (b)

*3; o

W T W Re =3
15 (b}
W' is ~C(RIRY- or —CRIHIRN-CRHRY-, and W? is -C(R")- or N; or
W' is NCH), N(alkyl}, ©, S(0), or S(O),, and W’ is -C(R"}-;
W is N(H), N(alkyl), or O;
W is —CRYWR- or —CRYRH-CR'HR Y-
20 R and R”, at cach occurrence, are independently hydrogen or €4 alkyl;
R’ and RY are independently hydrogen or Cys alkyl; or R” and R°, together with the
carbon to which they are attached, is C(=0),
R’, at each occurrence, is mdependently hydrogen, Cy4 alkyl or —C(3)OH;
R® and RY, together with the carbon atom to which they are attached, is a 3- to 6-

25 membered cycloatkyl or a monocyclic heterocycele of formula (c);



Z is alkyl, alkenyl, alkynyl, haloalkyl, G4, -111-Y3, or 10 G4 is cycloalkyl, cycloalkenyl,
heterocycle, heteroaryl, aryl, cycloalkylalkyl, cycloalkenylalkyl, heterocyclealkyl,
heteroarylalkyl, or arylalkyl; Y1, at each occurrence, is inde%endent -CQO)-.
-C(0)0-, -d?&ﬁ‘t%j?‘,“?é(O)z-, -S(0)2-N(r)-, wherein the right side o?%“esz-‘ﬁ%ﬁb’:f
-C(0)N(r)-, and -S(0)2-N(r)- moieties are attached to Y' or (CRJRK)" 15Y2 at each
occurrenceis.ipdeégendently 0, N(Rw), or 1.2-3 at each occurrence is independently
alkyl, halpgk 7l, ygloalkyl, cycloalkenyl, heterocycle, heteroaryt, aryl, cycloalkylalkyl,
cycloalkenylalkyl, heterocyclealkyl. heteroarylalkyl or arylalkyl; Y4 at each
occurrence is-#dgpendently hydrogen, alkyl, haloalkyl, cycloalkyl, 20 cycloalkenyl,
heterocycle, heteroaryl, aryl, cycloalkylalkyl, cycloalkenylalkyl, heterocyclealkyl,
heteroarylalkylgr arylalky1, wherein the cycloalkenyl, cycloalkyl, heterocycle,
heteroaryl, aryl, the aryl moiety of the arylalkyl, the hetcroaryl moiety of the
heteroarylalkyl " dyéigafid| RiTety BPhie EyRio Abiamms Fih REfsrserabshisiety of
the hetettooycieatikiddikytoand theayclobikenik2bmibietiycof thieaytCloatizenytaikyl as
representaehily, XuGds Muite¥ 4o, IRY hRZach, R8y. Roduancoloats, eaahaptiorally

further s uted withe 1, 2. 3,.4.01 | ituents selected from the group consisting of
alk;ﬁ3 alk@%ﬁ%ﬁg)ﬁiﬁh%%% e{flriR of%;é é%lae%gﬁ?éxy, methylenedioxy, -CN, -NO2,
-0C(0)(R2), -N(1)(121)*NITIONRIS 2N (r)-C,(0)0(r), -N()-CON(N(RI),
-N(r)-S(0)2(R2), -C(‘@{@(Rﬁ; SCYO NP RYR-C(OIRN (BSRir 38US0YRR, +8(@I2R2 j-S(0)2N
(re ) (Rl galkyhixfC lemro DN - (Crle)s N 20y MYEN 290834 6L &I T (1SREHS(061951

~(CR QR b (S 812 :QGAOERS, - s N e ) i J(RI),
R SO o o
_(CHaRBYNE 1) -E(OIHRS) - (CRR:-COI-(C,RaR1),.-C.(0)N(Rw )(R." ),4C, Ine h-C1(

OW | ,-(C..RaRndSK) 2t (@B a2 R2. 4@ Ry oS0 (Rar) (Rifylahdoatidalkyl; R.
Rh, R", B}, 104c1RikyRh cRBaRAy BNdRr-@teackh-eecyrenas; ake indepemdently,
hvdroge(é,dggj(gg}qglkﬁjIﬁyjﬂ%ggmlgyﬁtﬁlog}%aﬁwz at each occurrence, are

Y

indepen e_ntl pydrogen, alkyl, or haloalkyl, I§2. at each occurrence, is independently

alkyl or haloa)iikyl,dénd T CEITAG Y, Bt BISECréhas, elidebedbnfy LS. 4, 5 or

6, 15 cycloalkenyl, heteroaryl, heterocvele, arylalkyl, cycloalkylalkyl, cycloalkenylalkyl,
heteroarylallkyl, or heterocyclealkyl;

R® and R®, at each occurrence, are independently hydrogen, alkyl, aryl, cycloalkyl,
cycloalkenyl, heteroaryl, heterocycte, haloalkyl, arvialkyl, cycloalkylalkyl, cycloalkenylalkyl,
heteroarylallyl, or heterocyclealkyl; or

20 R® and R®, together with the nitrogen atom to which they are attached, form a
heterocycle ring, optionally further substituted with 1, 2 or 3 substituents selected from the
group consisting of alkyi, halogen, and haloalkyl;

L' is O, N, or N(alkyl); and X is w(CRth)u—tertrazolyl, heterocyclealkyl,
heteroarylalkyl, hydrogen, alkyl, haloalkyl, -C(OYO(R'), -C(OIN(R*®HR™), -(CR*R"),-OR ",

25 -(CRERM),-NRMYRM), ~(CR*RM,-CN, {CRERD),-C{OYO(R™), or
-(CRER™,-CIOINRMR™); or
L' is ~(CRPRY),- and X is ~C(OYOH or tetrazolyl;

R' and R, at eack occurrence, are independently hydrogen, alkyl, cycloalkyl,



Another embodiment of the disclosure provides methods of treating various diseases or
conditions in a subject, preferably a human, wherein the methods include administering
to the subject in need thereof, a therapeutically or prophylactically effective amount of a
compound 0t the Hi&fosure as disclosed hererin, or a phannac@hfitEF4teEptable salt
thereof, or a = pharmaceutical composition including a compound of the disclosure or
a pharm3E8utieRTly aleEpiMie s 5thrEsEnd Y prirdcduticanydeestabie
carrier. leramvethiekdmbbdinhértrtheldibclosurdoptolides methods of preventing or
treating a dise@8e:ar eongditian:Telatas: teielevatas|ipideyels. sueh.asilasma lipid
levels, egpecially ﬁl%\@ﬁgﬁ triagylgl yy%&%%&%&%&%@sﬁu biect, especially human.,

afflicted with such elevated levels Il|nc uding administering fo the subject a
therapediEaily %P‘B?B‘B’ﬁ&%%t?éﬁwféﬁ@%%’lﬁﬁ%’ﬂﬁ%f a compound, a
20pharmaceuficilykakeéptableisal thdrelbfl.df ‘a-pharmaceiticaRteripusitiolincluding
the sameyasldisclosed herein. The disclosure also relates to compounds having
therapeutic abgity to regduce lipid levels in a subject (for example, mammal), especially

triacylgiyceridesy . Accordingly, the compounds and compositions of the
disclosure, alone or together with one or more pharmaceutical agents selected from the
group consisting TV inhibitor, incretin 25 mimetic, metformin, fenofibrate,

rimonabant; gut gm ne, orlistat, nicotinic- acid, and a statin, are useful for the
presparation of a medicani8fit#or treating or preventing diseases and disorders
described herein, pértielidrhkfor. rdatiigdegdrevehting Type-2 dizbetesy obesity,
elevated plasma triglyeesidas, neabalic Wdseme. neeralgehalic steatpheradits, and
nonalcohols fai A" SRSR.aARNIYR of the, disslgsure of pharmaceutically

acceptable salt, 30 thereof, or cormpositions thereof, alohé or to ether with one or more
pharmaceutical afefit8 AECHESETiHE e Gre HQ6-usEPror tHE e dpartisn of a
medicanféft-fitFeduchatyilipie lagi|sith afshbjedO(e-g -AaNMEL, imeludioy MNRTaN),
especialyirigiveeridasdeyefurAcfurther embodiment of the disclosure provides
pharmaceuticg: cOMPASIIANGINGINGING ORE 8MRFe,, I)/&{8)2008/ 134693PCT/E IS

20118/061951 compaunds of the disclosure as disclosed herein or a phannaceutically
acceptable salt tAer&dr *aHT ABHa RSBt sEkbE eurdFy betareicadsert
-often oftHertisbveritionyl  lavla verdible it ocerrigathordatian drerbhalkaiivany
.calhaillaGasHliamyine £aangound th the invention or any other formulae herein. ar,

definition on each, oceHrience s IRdeREFiCIant, of 5 d&MINIHON aLemery Qe
occyrrence. com |na11t|?ps 0 subhsrtnuen'%s are permissible one if suc cl:omblnaflons
restlt in“StabIy EompoUiRas StabléEoHpountds arc FomBS ok, wiih ERi ¥ isolated
in s thaZfEeaTTiirabetriony bivastiotaliikiure te, usedthe s.psc ficatirav and tho
unortacietunitesemietimeyslomengirainisarathedoloningterms haventhe,imeaRing
indicategle arylalkyl, the hetcroaryl moiety of the heteroarylalkyl, the cycloalkyl moiety of the
cycloalkytalleyl, the heterocycle moiety of the heterocyclealkylalkyl, and the cycloalkenyl
25 moiety of the cycloalkenylalky! as represented by X, G, Y7, Y*, R¥, R*, R®. R™® R® R’, R'?,
and R", arc each optionally further substituted with 1, 2, 3, 4 or 5 substituents selected from
the group consisting of alkyl, alkenyl, alkynyl, halogen, oxo, ethylenedioxy, methylenedioxy,
-CN, -NOz; -OR!, -OC{OXR®, -NR"NRY), -NR"MCONR"), -NER%-COORD,
“NR™-CONRMRY), -NR™)-S(0)(RD, -COWORY, -COOMRMRY, -CIOR!, -SRY,
30 -S(OR?, -S(ORRE -S(ORN(RM(RY, haloalkyl, -(CR'R®),-CN, -(CR°R)-NO,,



The lama "allacriyi" as used herein, means e straight Or branched hydrocarbon chant
containing front 2 to 10 carbons and containing at least one carbon-carbon double bond
fermed by the removal of TWO hydrogens. Representative examples of alitenyi include,
but 15are KOCTtEd 0. othenyl. 2-propenylo 2-methy1-2-pronemylouelassienyil
tilemetpdé fg-hheangl,Z-hebptenyi, 2-methyl-I -hernenyh and do-decenyl. The ienn
"alkyl" 4§ %&‘%reirﬁ?ﬁ%dn@%(@ﬁ&?ght—(ﬁ'FBRé{mMEm(Eatura@dﬂd{fg@a@b@mgpain
containiﬁ"gﬁf&&ml\m‘b-ﬂ:@}ﬁaﬁmnqmgm%ihe}Qf(@)ﬁwﬁkg[ky&}gﬁﬁ%&@lg%m 2ans a
straight @rbranehgd ghain Q&Qngg@_ﬁgwﬁining_}i‘t}({)a_6hpzaﬁrbon}ato~ms‘.,) ) A}é e}’m "CT
20 alkyl’ means (%,,!,féiraiﬁg}nt or branched chain hydrocarBofi tomtaining 8 feit-crbon
atoms. Represéntative examples 5t afkyl Tenide; Bt 2% netdimitettto. methyl, ethyl,
u-propyl. isopropyl Fn-Butyit. décbufit iso-butyt; ten-butyl.sepenty! 21S0penLyL.nopentyl,
n-hexyhdmathylnexed;:2. 2-dimethylpenild, 2,2ildimethylpentylo rothepryl. n-octyl.
nmonyl. and p-gegyl. Thet "alleylene’ denotes a divalent group derived from a
straight or branched 2ﬂ5§%%i§r§_£ﬁ§a%wé§? g%e%T rbrg?'f ?fgr‘i%‘”(:é%"’éﬁ%‘%ﬁﬁ‘igﬂ"*
Representative exampies f alkyPreiieicel Bt areniotlimited to, -CHil,-CitCH2CHN.
-C1612CORSECH(CH: dnekh GTITCHL e GHOuEhetermallrynyd” as used herein.
miéans a nrotight-onbsanehedehain AYAERL AR o &@éd{?ng%},t&!s”ciﬁ%s%&n 21010
carbonatemss and.gontaining, af least one carbon-carbon triple 30bond. Representative
exam @!%sagfﬂgn E??ﬁé?ﬁ%?? %%R’t 31% ot limitec ,tg_b %‘é@ﬁﬁéﬁi}ﬁ“ﬁ WSR2 tptpynyl,
3-butynyl. 2-pentynyi- and TSBRRAGHY o rrRavisstaryitas used:hersingmeans phenyl
or a biyERdiEArT fditsioydlicratyl ds:paphibyboor aphenykiveeddoamonocyche
cycloatieylaeticapbhanyliflaseriQig.rmaq i 0.2008/134693PCT/US2008/061951
cvcloalka e bRl e Bt SR déé%fﬁﬁew e - -
unsubstited or substituted. Thede_CyCariTC aryl'ls attached s fadentrhorts raheomty
through any carbon atom contamned Withitf te bicyclic aryl. Representative examples of
the aryfgrotipeineittesBusalesmetiimited tospicyalold:2:0§06ta+1:8 S-rigns7ay 1,
Sclihychoindny sindeny ety yA0BARRRION i spiserng
5,67 -tekrabydronaptibalenyl,. mn‘};@}g&ggﬂ}vag TJ&I{I%/J gsﬂustedf erein, means an aryl
groun,as,defined herein, appended to'the parent molecti ar' %oﬂ_etﬁ/ ﬂ‘i?@ﬁ@?ﬁaﬁ alkyl
group, as defined herein. RepresBAtahive exarfprassiatylategtieluédbyt are not
limitedT6, DEFTYTIDte AYtaipyt-ard 8-rptienypropylidl@Theterpdteysiaalkyl” or
"cycléatkaneling wsedihereincmeansaamonaeyalis, B.bicyelic or g, tricycli ¢.cycloalkyl.
The manacyslis.cucinalialia alhlingarban fing. system contapning thiee o eight
carb%@tgﬁ@a%gurt%, g{t%r; Saj[ggrgtsnfng ze{rp(c_lou e bonds. mmp]@§ 8Fl‘ﬁonocyclic ring
-Systems include cy_él’oﬁropy , CycloBUty I cHEIBhEMyr ey IRERYY, eyttoheptytiand
“CycldBEt T THE Bl iy iteatkyi e emsnstyelimoyclodtiyl fusettoaid, nd »

statm, are useful for the presparation of a medicament for treating or preventing diseases and
disorders described herein, particularly. for treating or preventing type 2 diabetes, obesity,
elevated plasma triglycerides. metabolic syndrome, non-alcoholic steatohepatitis. and non-

alcohokic fatty Hver disease. Compounds of the disclosure or pharmaceutically acceptable saft

X .
Al o a1ty i Ot i
0 thereof, or compositions thereof. alone or together with one or mare pharmaceutical agents as

described herein, are also usgful for the presparation of a medicament for reducing lipid
By
levels in 2 subject (c.g. marnmal, including human). especialiy wriglveerides levels. A furthar

embodimert of the disclosure provides pharmaceutical compositions inciuding one or more



15 monocyclic cycloalkyl ring, or a bridged monocyclic cycloalkyl in which two
non-adjacent carbon atoms of the monocyclic ring are linked by an alkylene bridge
contalnln%one two, three, or four carbon atoms. Representative examples of bicyclic
ring systems mci“de but are not limited to, bicyclo[3.1.11heptarg iszoosisi 1051
bicyclo[2.2.1]heptane, bicyclo[2.2.2)octane, bicyclo[3.2.21nonane,

bicyclo[3" 3 IAuH e sderbieyetbiddinonansantayelic eyeloalkyls:20,are exemplified
by a bigyctic eyeioaliop fusechtoria maenocyclic cycloalkyl, or a bridged bicyclic cycloalkyl
in which two non-adjacent carbon atoms of the bicyclic ring system are linked by an
alkylene bridge of between ane. ar]d four carbon atoms Representative examples of
tricyclic-ring systems include butare ot “Higy0[3.3.1.03'7]Jnonane and
tricyclo[3.3.1.13 7{Hetand’ (aadnisitaiie): “Th@’1Fﬁ0ﬁ®‘CythihblﬁCVthtC;xaﬂd}HtQMQHﬁJ 25
cycloalkyls canbe: attached:torthe: parentmolesular moiety.through any substitutable
atom comainedwithindhe g andcan e WsSied or substivted. | 1he term
"cycloalkylalkyl: as ysed herein, means a cycloalkyl group, as defined Hereit™
appended to the parent molecufar moiéty throagh' an S @Tdﬁ:p“%@“défmedﬂherem
Representaﬂi‘/é EXAMpias dftyclbﬁrkylamyl inelude, butiare not limited to,
30cyclopropylmethyl}:2-cyciobutylethyl; eyclopentylmethyl.and.cyclohexylmethyl.

The termitoyeloalkenyl: ot cysloalkenes.as used herein, means a monocyclic or a
bicyclic hydn@lcq[j%)n rlng system. ]I}'hemmronocycllc cycloalkenyl has four-, five-, six-,
seven-or eight carbon atoms and zero hat&reate “THE fotirietberetfingsystems
have oné k& F008/134655PEMSS908KIB1931 Idoubte bond; thesfiverorsik-membered
ring sy&terrdhaveonebriwe deublerbondsanddhe saven: Qr.ight-membsred ring
systems have-ong, ﬁwq;mlmreefglg}um@ bonds. Ihgzr W%oqycll ycloalkenyl can be
attached fo,the parent-moleculal Igpﬁgjlgt){ngh{% h any substitutable atbm contained
within the mpnocycllc cycloalkeny Represen atie examples 5 of monocyclic
cycloalkenyl groups ‘TAue BUP ErE iBtited e oyblobutenyt oyclopentenyl,
cyclohgste h?]“ify@{dﬁ@bfeﬁyl@aﬁd’@y@maénylmﬁh‘eﬂhlﬁycmhﬁ cycloalkenyl is.a,monocyclic
cycloatierylfused-iaiacmoanoayelic.eycloalkyl. group, oL.a,mangeyclic cEcloagkenyl fused
tona merocyclic cyg@g@&e@yggyom Ihe mfg}pocgchc or hicyclic cycloai enyl ring can

contam one or.two alkylene l?rld ges, each’ incluc Jﬁig one. o, thrée B 8/48tir carbon
atoms and each linking fwo ad] ACEHT OF AAF- adjaeent caron atomsrafithel monocyclic
or b|c‘>}8ﬁ%:1Tlﬁ@”é‘ysfe’fﬁmﬁ?ﬁeﬁé;ﬂ@loalkéhwm thesprésenpinvention.canbe.aftaghed to the
pareritiolecular Tmietysthrough. any:substitutable.atom.centained within the ring
system. Representative.examples of ths. bjcycllc gy]ciz\l Lgll}((%nyl Uroy pS include, but are
not limited, {9, 4,5,6, 7;fetrahydro-3aH- indene, octahydronaphtﬁajeﬁwaFfd“f‘ECdlhydro-
15 pentalene. The monocycllc A BIGYBIEB el oRIRERIGhoUpS B the résent invention
can BEUAsUBS Y BFistbstithed. <5 The. tafm oycloalkenylalkylicas used herein,

means g €ycloalkenyl group, as defined herein, appended to the parent molecular
moiety throughean alky} group.asidefined herein,. The term * %hﬂylenedloxy as used

hhhhh Or brancheyg cham hw

herein, :040:12)2:0- group wherein the 20 oxygen atoms o theEthylenedioxy
group a:%%agt?gg%ed%ﬂtw%\ é%rljagc{é{ﬁtdé%}rbgh StSHHEBT 4 [5hemsA srinaphthyl moiety,
forming a SiRREHBEEFed fiRgWith the tio ddjacent carboriatems: of the-pheny! or
napHthy oietyetharlitidattachesktorThe termitihalo” or "halogen" as used herein,
means Cl, BE, ber fxThe t@gm]:halo&lwl"rﬁsnwﬁ% hergin, means an alkyl group, as

VNG

deflq]gplhh}ere(gpalghv%Q whigh, ¢ pq},ﬂgy(\)/o\, }hree ur, five or six hy rogen atoms are

LV

replaced by halogen. Representative e>(<aan]es of(haIB'éﬂWI fhefuae, Betaréitiot limited
to, chloromethyt, 2- fiuoroethyl, trifluoromethyl, difluoromethyl, pentafluorocthyl, and
2-chloro-3-fluoropentyl. The term "heterocycle" or "heterocyclic" as used herein,
means a monocyclic heterocycle, a bicyclic, or a tricyclic heterocycle. The monocyclic
heterocycle is a three-, 30 four-, five-, six- or seven-membered ring containing at least
one heteroatom independently selected from the group including, but not limited to, O,
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WO 2008/134693PCT/1JS2008/061951 double bond and one, two or three
heteroatoms selected from the group including, but not limited to, O, N and S. The
six-membered ring contains zero, one or two double bonds and one, two or three
heteroatorF"f]sOggl’ggt“gﬂqj from the group including, but not limited B VRIS The
seven-membered ring contains zero, one, two, or three double bonds and one, two or
5 three FEtRFISESMs W8I8BEY 18 e lstip TREIGEIY, BLE Mo TiNe Y8 62 N"nd S.
Representativiusstamplestotdin oo dyelitiheaté roeyetbsditrc e eabutragieonbt Frmited to,
azetidinytyiage panykbazitdinghidinz epanyhbidyelioxany k h3sdiaxalaryhplsdithiolanyl,
imidazoliyl, imjgazalidiny!, isgthiazolipy!, isgthiazolidipyl, spxaralinyh dsgxazolidinyl,
morpholinyl, oxadiazolinyl, oxadiazolidinyl, oxazolinyl, oxazolidinyl, 10piperazinyl,
piperidiryrHeRdEy BBk TR 13 PG AZS s, By Bidignhalenst
pyrrolinyl, pyrrélielip, tetiakyd rsfacddiyicietradsydropytarmyntetrédipel dthiangipended
thiadiazalimyl thiadiazietidinyldhiazotiog, thiazelidiag, thiasraspheliny|, Rbresentative
dioxidotbiomerphelinyl.gthiamamhaling sulipnekithiopyiany, andtithiagyl. ihe bicyclic
heterocy?lle IS a ngonocycllc heterocycle fused to a phenyl group, or a monocyclic
heterocytie” T5%lised to a monocyclic cycloalkyl, or a monocyclic heterocycle fused to a
momhbcyclic cyblodfkenylclishotyciie prterpcytlestddeeto atrsnocyeiictsbterocycle,
or a bridgedimonotiglic: hetesucy clems ngnaystentynlwiichstwny notacjaaetyatams of
the ring are.liRked-by:a0 Altene RUAIS.CORIARING.ORE LA QiHME 6. fauL garkon
atoms. Representative examples of Qlcgcélc 1het(?roc lc\?e:? Enclu%e,r l:g[ut arc not Il[mted to,
benzopyrahyl 96 Behzothiopyranyl 2, it drobsnzottiranyt - 5 dihy droBEnzothienyl,
and 2,3-gmREroN EiesioreT Heyets nstsrowraby are erenpiiicdclyleyblesdie 2
hetéfocyesleochsie dstdoalyyhenyl grotiicot adiayclic dyetetbgyielelfitseddada-maracyclic
cycloalkyluh adbiskelic-heiriaeycienfusedieamanaeyelic cygloalkanyl, ana higyclic
heterocygle fused (0,8 manaevglie Neterocydle, or.a,Andged bicyclic heferaeyele in
which two non adjacent atoms ofthe 25 bicygl\fjc rng a inked y an a 1f/ghembridge
includingbdPhdPtifFfitder t&ire thvidhirirae, Sicraacatiisratonisy BXaAmpIEE BT tricyclic
heterocyéle-afté 2 Blabmot.|limsitdel 16, |aadamabianieland lazasad Mantineycldabyls
mo;@@cy@&cﬁ)@iﬁm@ﬁ@ @snb@ tﬁ'@yg&i%ﬁ@lﬁ@pm@&@@emaﬁ@@gymam%ar@h%m@hecuIalr_
moiety thro any carbaon atom or any. nitrogen atom cantained within the monocyclic,
Doy L R R 50 e
term "hetdisey&IeRIRYras GE ErBiH edtis 4ih Bt Seyere *98 e ot RERS,
appendetsttekheparericmntecsiarsiolety thoughvaimétkid/iogrouplobsidefinbdoherein.
The termudheteraanyt’1as usesdereimnmmaans amanaeyclic:heterarryl.er adigyclic
heteyoaryl, The MonQeyelic neteroaryl i a fiver or sxmembered rng. The. ..
five-menibered WO 2008/134693 CT/US,2008/O619%1 ring contains two double
bonds. THEHRE HHEMBRree AT Eal donbaiivshe idtEisitom selected from 0 or S; or
one, two, or tHigetsitrdgyeleaditontisyland optidreaily onenadditiondkhateroatenicSetécted
from oxygen,ohstilfel romtournitreganatensy The gx-mambesed jingseatanathree

double hands. and.ong..e. thEge Qrfour AAOER.AIAMS, Representatiye, & examples

of monocyclic heteroaryl include, but are not limited to, furanyl, imidazolyl, isoxazolyl,
isothiaz S BIRANEIBIy £ A BYHS o) 1Y e T3 B S BB ridinyl (including
pyridin-3-yl, pyhidier2-y1otepiaidBzinyty pysirmdiry|vipgrbazimyl meyraz oty hopyalioly 2
tetrazolycihiadigizabhod @thiazaly Iiinctucing dsa-thiazel Ray i thieaykitriazaelyl, and
triazmyl, Theybicyglic peierpandneludes af amonacyelishaterqatylifused o a.phenyl,
10 or a monocyclic heteroaryl fused to a monocyclic cycloalkyl, or'a mortocyclic
heteroaryl fused to a monocyclic cycloalkenyl, or a monocyclic heteroaryl fused to a
monocyclic heteroaryl, or a monocyclic hetgroaryl fused to a monocyclic heterocycle.
Representative examples of bicyclic heteroaryl groups include, but not limited to,
benzofuranyl, benzothienyl, benzoxazolyl (including 1,3-benzoxazol-2-y1),
benzimidazolyl,



15 benzoxadiazolyl, benzothiazolyl (including 1,3-benzothiazol-2-y1), 6,7-dihydro-1,3-
benzothiazolyl, imidazo[1,2-ajpyridinyl, indazolyl, indolyl, isoindolyl, isoquinolinyl,
naphthyridinyl, 8)/ridpimidazolyl, quinolinyl, thiazolo[5,4-b]pyridin-2- Itthiazpjo[5.4-
dThytimidiW—azl?ig/‘?, 1a3|416d35,6,7,8-tetrahydroquinolin-5-yl. The mono%gj/rlg icand® )l?:}yclic
heteroaryl groups of the present invention can be substituted or unsubstituted, and are
20 conng’é‘%ﬂ%@h“epfﬁ?é T HiGTRRRAF Msiat TRr s hoaRy CARSH S SR Br By fitrogen
atom cotfteined! ithimeRBsTisg Bstefrms havy Hace e "Plet&ivafpiiiRyPassusddcherein,
means anbgigtoaryclasidefined bereincrappented-tonthe parent makectilatimaisty
through ﬁ&@Maggwpuﬁmgfi@ﬁg&rh&e%n@g@it%mah@snoafs, L Ansised heain,
means a nitrogen, _og‘% nor siulfur atom. 1?3 Tbh§ term "r;n Ih%( gnedloxg/l" as u§ed
herein, MedRE°& 0% %*-Efnﬁroﬁrﬁu\xi%é’r’éi‘ﬁ the bxyGen Gtoms of the Methyidiedioxy
group are-imatpRd ttritier ddjateihearboiteiriecstie phiehigidr aeprtkipvtitg, forming
a five membered ripgowiththe:bab adjacenbcathonyataikg ofthe pheayhaioagphthyl

moiety thatjhis.Altached, Q. ThRIGHR "Q¥RuRSHSEdherein. MERRF:A:-=0 HoHR.

30"Mamm?l" jncludes humans and domelﬁtﬁc animals, sych as cats, dogs swine, cattle,
at alky Lﬁ' uay

horses, aid The TIKESEEMpoLndS of the invention havé the formufa (1) as described
aboVe. Pattietbar valie s vafidblergrothadnces mpaomad stTofiia {1yarea@follows
Such W®r2008/134683RCTn) S2608/06:i S5 lioiiigs cdanderusediwhere appropriate

with any,@f the ethepyalugs.definificnstelaims.ehembedimentsdefinedhereinbefore or
hereinafter. In eom ounds of fo mu*‘a}hg)B Gl is pngn%l or monoc%%gehgteyoaryl (for
I , .,3-03

examplé. Byridinyl, PYNERIdIng], PYFazinyl, Pyridazinyl. 1 3-imazoit, 1. d-oxazolyl, and

ra pyrazinyl, py :
the ike) BaBRISaf Whithid SETBRE Rrhers SEREe T2, $76r HstB&Rents as
reptésentedlby. 1Thandnbcislaswebbingdidryttie: Senyipanysgchiopesent ivaone embbodiment,
Gl is phghyhapiiona!lyfuethar substituted as disclosed hereinabove. In another

embodiment, %Ie|§amono e%“?aﬁl roar glgilonall ‘gucrtqgr su tltutegs ]a(g%?e g

. e éél
. The ferm "cycloa ell as hertin, means a cycloalkenyl group, .
described hereinabove. For exam e, Glis pyrldlng/?, unsubstituted or further substituted

an alkyl group, as defined herein.

as deschBER ARRTEE MH B E St er moiety throug

The term "ethylenedioxy”™ as used herein, means a —O-(CHy)-0- group whercin the
20 oxygen atoms of the cthylenedioxy group are attached to two adjacent carbon atoms of a
phenyl or naphthyl moiety, forming a six membered ring with the two adjacent carbon atoms
of the phenyl or naphthyt moiety that it is attached fo.
The term "halo" or "halogen” as used herein, means C1, Br,Tor F.
The term "haloalicy!” as used herein, means an alikyl group, as defined herein, in
25  which one, two, three, four, five or six hydrogen atoms are replaced by halogen,
Representative examples of haloalkyl inciude, but are not limited to, chloromethyl, 2-
fluoreethyl, triflucromethyl, difluoremethyi, pentafluoroethyl, and 2-chloro-3-fluoropentyi.
The term "heterocycle” or "heterocyclic” as used herein, means a monocyclic
heterocyele, a bicyclie, or & tricyclic heterocycle. The monocyclic heterooyele is a three-,
30 four-, five-, six- or seven-membered ring containing at least one heteroatom independently
selected from the group including, but not limited to, O, N, and S. The three- or four-
membered ring containg zero or one double bond, and one heteroatom sciccted from the

group including, but not limited to, O, N and S. The five-membered ring contains zero or one



02 is phenyl or monocyclic heteroaryl (for example, pyridinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, 1,3-thiazolyl, 1,3-oxazolyl, and the like), each of which is optionally further
substltuted with |, 2 3 or 4 substituents as represented by T, and T is as defined in the
15summary SLEMEHS  1n one embodiment, G2 is phenyl, optufﬁ?;\ Rr it substituted
as disclosed hereinabove. In another embodiment, G2 is a monoc%cllc hetemaryl,

optionalfT eSS TSRS 45 Bes S Ea HaT ST fEBO Fa P AT tRecR " 18¢ 87°'G2 are
1,3-thiaZBNRIT3DRAZEIL AlsDOpyriding lisachtefwvhictris optionalylfrtirnd
substituted, as.diselosedein:thes StiBmekym the Exampleswef theaptianalsubstituents of

Gl and Q2,43 [ERISSENIGHION, T INEIGC. Dulare not inited.19. halaasn, and )4, alkyl

such as meth1yl ethyl, and the I|ke G3 is formula (a) or formula (b), wherein W1,

W2, W3 e "HERHOS RECHE B B A YRR BE aRfiHEHCH tl.‘hegsl]‘tln?ﬂ%ry section.
.34, 25|ﬁ1%@°éfﬁb@d¢ﬁ4@m§sc;é imdeseridia facrovierei maNdel 7 2:oWigt WidteR30.R. |R5,
and R6 aseidisytiselpsed inithieguriman:geation. ey examiplel£3 is faimula.(a),
wherein 1W|d §ncmy1 nglrdag) (%433%651%MR%))&1§£191M2 }%t’ﬁliagﬂgl 3’13@4&2{)@%’84

R5,and R6 are as dISC|O the summary se Other examples of G3 as formula
(@) mcluﬁoxfﬁosdz enr’(%]ish 1 rlls Ko &y GoAE Oﬁ‘dé‘(f?é»ji (Rh)-&HB%) ?ﬁ4)°xézﬁ5dv\‘)fi” is
-C(H7)- PERtANS, \Weerrsy! 1 gnglufise peedband R 7rareds diseidsed invthslsimmary
section.R3yIR4, RyyvanitiRg, forexamplenaye hydregarpyrand) anetheydembediment G3

is formulg 4B), NRErein Rea Rk an%a;%as delingehin.hesmmainsection. WO
2008/134699PCTRI$&00 / 6195]132 no h(?)r embo iment 63 is formula’(11)

whereinis 0, Rmf}ﬁ CaikhOER QoS Itrg = v

heteranVF%WClﬁVdr@@%ﬁY%RW%M @ﬂed@(@n@m gml@(ey)mmeyelm heterocycle

-(CR2Ri)eORLu mé@RG IR eycNIEGR WRe IddneGOM hjeteGNe fused to a monocyclic

eycloalkenyl, a monocyciic heterocycle fused to a monocyclic heterocyele, or a bridged

monocyclic heteracycle ring system in which two non adjacent atoms of the ring are linked

by an alkylene bridge containing one, two, three, or four carben atoms. Representative

examples of bicyclic heterocycles include, but are not limited to, benzopyranyl,

20 benzothiopyranyl, 2,3-dibydrobenzofuranyl, 2,3-dihydrobenzothienyl, and 2,3-dihydro-1H-

indolyl. Tricyclic heterocycles are excmplified by a bicyclic heterocycle fused to a phenyl

group, or a bicyclic heterocycle fused to a monocyclic cycloalkyl, or a bicyclic heterocycle

fused to a monocyciic cycloalkenyl, or a bicyclic heterocycle fused fo a monecyclic

heterocycle, or a bridged bicyclic heterocyele in which two non adiacerd atoms of the

25 bicyclic ring are linked by an alkylene bridge including, but not limited to, one, two, three, or

four carbon atoms. Examples of tricyclic heterocyele are, but not limited to, oxaadamantane

and aza-admantane. The monecyclic, bicyclic, and tricyclic heterocycles are connected to the

parent molecuiar moiety through any carbon atom or any nitrogen atom contained within the
monacyclic, bicyclic, and tricyclic heterocycle rings, and can be unsubstituted or substituted.

30 The term “"heterocyclealkyl” as used herein, means a heterocycle, as defined herein,

appended to the parent molecular moiety through an alkyl group, as defined herein,
The term "heteroaryl” as used herein, means a monocyclic heteroaryl, or a bicyelic

heteroaryl, The monocyclic heteroaryl is a five- or six-membered ring. The five-membered



-(CRgle)L-C(0)0(Rm). or -(CR8Rh)u-C(0)N(RIDI(RIL), wherein RI, 13.11, Fe. Rh, and u
are as 5 defined in the summary. Examples of X include, but are not limited to,
hydrogen, C166 alkyl (for example, methyl, ethyl, and the like), and -(CRgRii)u-C(0)0(0)
wherein R@?W‘,}sﬁi‘% id RH) are as defined in the summary. IKGHEE G ment, RH)
is hydrogen, and Rg and Rh, at each occurrence, are each independently selected from
the group eI, Bt RETimiRgs tofheyavegsmtsrd Cabealkoraditipramethyl,
ethyl, ang!thiedike): [ arfe enebodiment flucisitdBor @orRamiCutayyig isd. additibaayet
anothelr BaRbadiMentG it o @r(ﬁ)ﬁé\fﬂ&f Qiﬁ}dhﬁﬂ@ﬁﬁgigﬁw s ﬁl{lgx%%ﬂ%ré@éﬁ%o H or
tetrazoly, rein ) s,are as defined in the summary. In one embodiment,
X is -C(Ol%%g%gg&rﬁus%% %%%%ﬁdeﬁha?n%ﬁ%g ﬁ;?g?(‘%b%fn? fd a&%@"al%)lf ‘Tor &Emple,
methiyl, ST Entf REPRREY IR U etBEbindiit, RPrandnmitgd dre Riyabgeniant’s is 1.
15 In on&spabidifrentz¢keé. amddRebtbgetheravith thehchrponiatomto-whighithey are
attachedjisaiid:6ppmmbenedaystonky (forexample payalahutyhsysigpenivl.and the
ike), whesieul 2 O hiludinoen. Apms Ataeed (q 1Ne ing carhonof the cyploally

are option IIIy replaced as disclosed in the’summary section. For examyp’le, one’of the
hydroge atSHi BttalHe s this WG ddrEBtr sto e 8 ptBnatIF HEpIdssd By HOJOH. 20In
yet Hhothlet &rilsediindntrRe afveb R, togetheriwithcthegarbonmatany tocvibighatiiey are
attachedpisiasnoneayslitheteconysle of iormawale) asdeseringd in theswmmary. For
example,.Re.and.Rd .fagether leliétb%}r? ﬁ&r(p%na%%ggcg%gg'}!g@rgp%/ﬂ%%&%ﬁﬁﬁ% s a

monocyclic hetergcycle of formula (c) wherein W5 is =-CH2- or - -and W6 is O

or N(L2' T WheTeit RTEAS B8R intR subtiilry PRorexAMiHe. 1" heeio iy (for
exampleothisty|, ettiyrontrdthe likejludineC(O)HED B atkyDy), Qbimatkihzaikenyl,
alkynyl, alosiinoGH, -Yeb=MBamN-(CRIRMA: Y 2-YAebdarmula (d) wherej&rs.Yi, Y3,
RY. RO, Yonlihiieth Pleks i 854S TRRE I KR YAy reclio, BT XaMple,Q s G4
-Y1-Y3, -Y%t-h(arCﬁLR]d),-Y%-Ynfleprlolrmu_a d) 1vvhe,reln G4, Y'Y, R RK, Vv, Y ,Vd, and Z
are as defined in the Stmmary Sectioch: $0iK on& BRHSAIERE 6 c A itliin‘ca is as
disclose¥iNHitRasammary. £or Sxerptoaiadsnayl (forféxanmpleyphenyl) dicheteroaryl
(for exahepesd|3sbenzokadzobytschi3nhenaothiacolyl)seach of whishiisaptionally further

subsitutaghas.deseribeekin esunmAL, seetion.£xamples.af ihe.onfional sybstivents
of G4 ing{!ggﬁb ut.are nat Iirpgeed to, C1_6 alkyl WO 2008/134693PCT/US2008/061951
(for examp‘le, methy, etﬁy%,‘g”ndnt'h'e like), halogen, haloalkyl (for example,
trifluoromethyf 0" REWREEHE] 48 ©1l Gamy| vranatohtkybielgatriftiordimathy ).

In anothepedtd adimentyQnigeeYa B eneinh Yilaanck 63 aredemeefiaad in the summary.
For eé?g;ﬁl(eém&r@(@;m%@% &%}d%@!}\l}@ﬁg éy\fh‘r?c{g‘é'ﬂl %egg_jgl}és@iglﬁhag,f,g_he 5 -C(0)0-
and - maigties are attached to. Y', .and le" Is as defined in the summary.
Exg?nples of wsntccﬁjndén %%%3?31%& fimi ce%h%é,méirW?FSrdé"xé %T%%ﬁ’é’ﬁ&’/l‘,’"hercm the
hicyclo[4'P%616631 3 BaPehrEiian e e fkey waerbyeiditer sxdmptempigeridinyl),
cycloalksfietid rexahipleoydiobinyl ityolepbntyd rioyctohexylyeanghihe dikenanchasylalkyl
(for exampieshenzyhhwhersinenech otthe.ard, heterocycle, cycloalkyl and the aryl
moiety of the vl 10 is independently optionally further substituted as described in
the, ummary;ﬂé_é)/(%n%gfeg of Fﬁ%gggﬁ%}hrg@gﬁsﬁ&gﬁ% include, but are not limited to, C _6
a|k§§ (for exam P& HletRTHEhErTes i) dmasigeniams malomkys (e xainplele,
trifluorofretyayd thedértain embodiments, R™ is hydrogen.

Compounds of the invention have the formula (1) as described ghove,

Particular values of variable groups in compounds of formula (I) are as follows. Such

1



In another embodiment, Q is formula (d) wherein Z is as defined in the summary. For
15 example, Z is G4 wherein 04 is as defined in the summary. In one embodiment,

Gdis aryl (for examPIe, phenyl), unsubstituted or further substituted as disclosed in the

summary. W\Oazﬁecgjftﬁéﬂr%mbodiment, G4 is heteroaryl, unsubstitutBdr P HIRE Substituted

as disclosed in the summary. Examples of the optional substituents include, but are not
limited t8* F&ISHeRs E5¢ %fﬁﬁpa%?%m&@?%%fﬂ&ﬂﬁ*%@ﬁd%%&ﬂ%ﬂff?&%é%@mmb,
trifluororsiethgPrn RO Ghprabiiedthatith@present invention contemplates
compounds offesmpian(l svith-eampinationsnafithe abaeembediments: nekling

particulay, JRere RaicHar andipreterad:ambadimsents- Acordingly: 8o %@ge%&% of the

invention relates to compounds of formula (1), or pharmaceutically acceptable salts,
prodrug’ 441t ngBPSWLE?gg“f%?iﬁuggh%ﬁ%ﬁzt‘iiér‘? thetdof) ERMERES BB D8I,
whereina® DE %R iR RBURG SWHOW2, W3, and W4 are as disclosed in the
summary. Fonexamplehodihas, -G{R3) (Réh)i afptG{RG) (R (RIY(1:24) 2s WideissN, and Q,
Gl, G2, WR3;\Wl,R3, R4, R5, and R6 are as disclosed in the summary section. For
o R I, Y, Sh RS
2008/134693P T MES 2008106 Y05 Ba Findepaibrityprieny orfmbroneiietcd
hetcroaryldeptienally:substitytedtas. described in the summary. Examples of Gl include,
but not limited:tq, phany):anddaeylidiny.ashkal.which ixindspendaatly unsubstituted or
further substitited,as, desgribed i the summary,section, Examles o G ek, u
are not Fimited 1o, phengt, pyridin ¢ 3 Tiasolicand phionaty
substituted with 1, 2, 3 or 4 substituents as represented by T, and T is as defined in the
15 summary section.
In one embodiment, G* is phenyl, optionally further substituted as disclosed
hereinabove.
In another embodiment, G” is a monocyclic heteroaryl, optionally further substituted
as described hercinabove. Particular examples of G* are 1,3-thiazolyl, 1,3-oxazolyl and
20 pyridinyi, cach of which is optionally further substituted as disclosed in the summary.
Examples of the optional substituents of G' and G°, as represented by T include, but
are not limited fo, halogen, and C¢ alkyl such as methyl, ethyl, and the like.
G’ is formula (a) or formula (b), wherein W, W2, W, W R®, R* R®, R®, RS, RY 1!
and X are as defined in the summary section.
25 In one embodiment, G’ is formula {(a), wherein wiow? W W4, R’ R4, RS, and R®
are as disclosed in the summary section. For example, & is formula (a), wherein W' is
-CRHRY- or -CRHYRH-CRINRY-, and W? is N, and W*, W*, R®, R*, R®, and R® are as
disclosed in the summary section, Other examples of G as formula (a) include those wherein
W is -CRYRY- or -CRIRH-CRMRY-, and W? is ~CR")-, and W, W, R, RY, R®, RS,
30 and R’ are as disclosed in the summary section. R°, RY, R®, and RS, for example, are
hydrogen.
In another embodiment, G* is formula (b), whercin R¢, RY, 1" and X are as defined in

the summary section.



5 1,3-oxazolyl, each of which is optionally further substituted with I, 2, 3 or 4
substituents as represented by T, and T is as defined in the summary section.
Examples of the optional substituents of Gl and 02, as represented by T include, but
are not limt&d¥s’ ” gﬁjgen and C1. 6 alkyl such as methyl, eth)ﬁcgﬁa%%%'ﬁ e Examples
of Q include G -171-Y3, -YL-(C12112k1v-Y2-Y4, or formula (dl whereinY1, 112, 121,
RK, v, 172, 118 JSIH AA0RHETH théniimys 48 Seiiskd HerdHABOVE i e&itain

em bodlr?iems(qﬂf&s}u@ﬁ@zqwlz IstNooyyRAE0. Ay 1ig 0l 2y Oeker elaimprésibfl.

compourm@mﬁ%mmﬁmmme thase ' wherein MrRs - NA(RBN(BAHCIRBIRA),, W2 is
-G(1122)ppd W3, Myhe) t Eﬁ%%@@d Jﬁﬁg{\%@andwlgsegg'@eth,s@ym@w

section. In_one embodi men 7S 4,R.5, and R6 15 are, for example,
hydrogefF Ve Wa St 2 Eﬁ‘ﬂ“@"ﬁg bk Shito LAl tiEtiodd Heteinas8ve. 01 and
02 are e(é@:fmma@pe?mhtbﬂlp)‘hmy%Fikﬁbﬁ@c&@ﬁﬁﬁ%b@(@wm&)pmwalBF%bsnw@ed as
described‘iarthe sumaany. kxamplesohGnnelude: it notdimitechto, Rehenyt and

pyridinyl,,each ihigh isindependeniiy é@?e‘%i‘%‘%%%% fuiheE suPsitied as

described jn the summary section. Examples of G2 include, but are not limited to,
phenyl, 8 HRAYI “%yt‘h(fé’f"z%iy’ffmé Hleih%‘ 5532 81 AR s oft VIR R Bt nAly further
substituted-withickiaply 3 614 substituents as represented by T, and T is as defined in the
summary sectiopct Exanapleshofithe: optionaksubstimenisiof GlsanddORY) asikeprasented

by T mclwé@)d@%m&%wmmmhaﬂ@gm aa% Gha.alkyl fueh asmelf ylmelalay' and

the like. Examples of Q e 1-(CRIRK),-Y2- Y4 Qr form

wherein® @HO‘V%W§ EPZ&%I)(%% gﬁ“ﬁf’ ]f ag\‘}éﬁﬁe i dosigld Sy Tc@ed
herelnaﬁéﬁ@"%%‘ﬁﬁér@%bé@i ¢ tike |H9§Fﬂ|‘é¥i’?é‘l§?@§ 1o %%‘WWWWF& (I, or
pharmaceuticallymacestotaliarsaftanprodrugsesalis: ofprationgsnotawaoe biratien

thereof, . 3NeTeI Gl drdd RébakkyaRE XRRve é?@oﬂﬂ%@@yﬂ%&%ﬂ'ﬁﬁ Ql%eﬁ'ke)

herelnab% fta other asgect of the inve Cél%ntee%%es fo compo und rmula (H1),
or WO 2 8§/i IBI'Céi'}ﬂ 26081081 5% armaceu‘ﬁcaf acce table sa s, Salts of

prodrug8PerdlE sipiBtratiofHRste o, t%ﬁ@?@?ﬂ?@%@l arfd 'Q‘“@"ka @2 ‘1th3 kefredsel X have
the meaningstasdisciesed fdrsinabovopioxainpigscef B¢ igiude]. but are not limited to,

h(sédé@gReﬁ alkyl ?éég%@fﬂah@ﬂkﬁ‘c' ﬁ%@i&m@g@ihm%&Wﬂg@%ﬁ)ﬁbfﬁ@ﬁbﬁguﬁ@) sind |
g wnere as, deiin in the Su ary. In
) %(;%29 & Mo &cvﬁlg‘q @%6 &io?' g 1% 6{ 1? 8 descrl (3 lm

one emboddment IS -- at eac OCCUITGTEI%G are each

indepenti@rit- sgleﬁ%d{frd%"fﬁ%? g’ﬂ% ﬁlﬁw &Tﬂﬁfh@toﬁhf%a’lhfﬁ% itR e %Fﬁﬁ’eﬁbaﬁd

monocyclic heterocycle of formula (¢) wherein W’ is ~CHa- or -CHy-CHo- and W is G or
N(R™); wherein R” is as defined in the summary. For example, R* is Cy.6 alkyl (for example,
25 methyl, ethyl, and the like), or -C{O)YO{Cs alkyl).

Q 1s alkyl, alkenyl, aligmyl, hajoaikyl, G, Y'Y, Y CRRY-YP-YY, or formula (d)
wherein G*, Y', Y°, R%, R, v, Y%, Y', and Z are as defined in the summary section. For
example, Q is Gt vy, ~Y‘»(CRjRI‘)\,»~Y2—Y4, or formula (d} wherein G*, Y¥*, Y, R RF v,
Y%, Y*, and Z are as defined in the summary section.

30 In one embodiment, Q is G wherin G* is as disclosed in the summary. For example,
G is aryl (for example, phenyl) or hetercaryl (for example, 1,3-benzoxazolyl, 1,3-
benzothiazolyl), each of which is optionally further substituted as described in the summary

section, Examples of the optional substiuents of G* include, but are not limited to, Ci alkyl
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alkyl (for example, methyl, ethyl, and the like). In one embodiment, u is 1 or 2.
Particularly, u is 1. In another embodiment, X is hydrogen or Chd alkyl (for example,
methyl, et ‘XI a}ng th)esllke) 01 and G2 are each independently a@é/osr m(/)noc:}/cllc
heteroaryl, % o 1? ?)(nally further substituted as described in the surﬁrﬁ‘g}? o Examples of

Gl mclu&e but re ng %tedto hlel[l Iﬁal?d UL f‘%{‘ chof hIC |smde ndently
unsubstitdted 6r h‘ﬂ% SLittifed s Heltrisa (U AaN s Lcl)oﬁonéexg ples of

G2 inclutie Buraseinst Iﬁﬁﬂtédﬂﬁal B‘H@H’ﬁl%&?i&hﬁﬂuq%ﬂfﬁiﬁiolyl and 1,3-oxazolyl,
each of whichtis saptienatiyfirther Gubstitute d-ndtkid, -2, 3af 4 ’substitdentsi ds the

represented.hy. Tpo@egnl;} s as;defipgd. tfté'ﬁ@ 1&5@@5&@%8@9&% @@ﬁgm the Detailed
Desgrlptl )§xar§1 Q include od, - % ¢ Yl& 1{9411%1{) \gd or f formula (d)
ég) énra()ftﬁs arc ac ed io 1 gdhie ¢ B

wherein ave the meanings as discio8e reinapovi Of
this gro@wzé@ﬂf@buw‘a%%m I(IIW%%amré%r ﬁ%ﬁ@@ﬂ@%&b‘ﬁiﬁw&éﬁe@e wherein
Rk and Rdl,stogethar with the léarbomatoridaivhichitiey ateattachedclisiayB-Go20
membergd.gycloaliod ﬁfogy%@m@le,cg;ytei@gutyin&xgkoeﬁat)éhda heliks) whergin 1, 2, 3,
o 4 nychoneh Slame SAGIECS Te.na carbon of s Quelomial g Ars oplionaly
replaced with PAdicals as discloge e su mary ‘I'flor exarﬁ[n ne of e h drogen
atom! attééﬁjéae’ﬁé"t’h‘é ?PH@“éé?f@ﬁﬂ%ﬁfﬁé%%lé‘aﬂ‘kw%‘b%‘*@ﬁﬂﬁﬁﬁw fepraRedby<G(0)0H.
Of this groigpadftempoundsaf formela(liliexanipleskef dnothensubgtolprindiude 25
those wherginRe.and Reh.iegethenwiththercarbomatonhte.mhich.thew.are attached, is
a mono 8|IC heterocycle of formula (c) wherein 1, 2, 3, or 4 hydrogen atoms attached
to the I’I% carbon of the monocycllc heterocycle ring are optionally replaced with
radicals, and tR&ATcaEos g"&}%félage‘d shopiacdimith Sy ™Esr Example, Ir
and Rd, togethet inith mfhamﬂbon atdrfintg whh@hmheyrarératbtadrré:dsilmeat midioeythe

heterocygle ffRrmula(s) SRuUBRERsInWR IS - Gbldn Rl 6 btei6itlm MW@J@O ar N(120;

wherein RP' IS 9:%1)9) I“Iare]:ﬁ’f m&'k%t? T Xub%% e orn;flg 'tgér sg% létu%cg ? d(fO{hexample
methyl, et [ and t e) or C ﬂ( . Yet another asp ecto t%e Invention

relates tﬂj’éﬁﬁﬁboﬁ’ﬁ’ﬁ?‘&?‘f %BP&OC]H)S”B?“‘\‘}\%S% ﬁ%‘ﬁé%ﬁé%%ﬁ’oﬁé?%‘l%ﬂ
pharmacéutidel s aadeptetbi®.calt s prtrt (fgsssaits of frodrugsior a combination
thergof, whereginsLipisNMG araNfallkyd)eaned Qi lcamRacRdmphtd hapethe meanings
as discloged hereinaove JEXAmRIes el InFuge, Pt arenatimited fo. hydragen, alkyl
such as C14 aIkyI (for example, methyl, ethyl, and the like), and -- CIVl? h)u-C(0)0(e)
wherein TGRS RI are as defined in the summary. In one embodiment, X is
--(04441")u-C @Ryl RocanekRiaf dceachrivecuhende careceashoingapandénty
selectedvfpmdhagnoupdpetuding, Rukogt imitegtarhydrogemeandd 1:8«alkyl (for
example, methyl, ethyl, and the like). In one embodiment, a is 1 or 2. Particularly, u is 1.
In another embodiment, Xis Rydrdgeh ot | (forréxample, methyl, ethyl, and the
like). Gl and G2 are each independegt| r xm cycllc heteroaryl, optionally
further substituted as described in the “Exa ple% of Gl include, but are not
limited to, phenyl and pyridinyl, each Bt hlch | yendently unsubstituted or further
sub%stltuted as described in the summary sectlon Examples of 02 include, but are not
limited to, phenyl, pyridinyl, 1,3-thiazolyl, and 1,3-oxazolyl, each éfwhich is optionally
further swhstituited'Withst, 2}, 8'0rY wubstituénisi a6 represeated bytiE samtladb Fods as
defined @a@@éwmﬁfbﬁ%ﬁ@ﬂo& EE@EHP"F@(@ R nc\ks»wlgx@é}md){) 63,64 Wi W, R,

-Y1- (C -Y2d g} ,orf rm{yﬁl{3 z\évguengglan G4 Y %Cxa K pY Y Ydﬁd r;d Z have
the meanlhgé as disc

osed erelna%ove ry(ﬁ('i‘cit IS group mf’cbm ounds of ormula (,
exatfplds Besssubgriuy ineidae tHoseamsiaieias dfﬁﬂ%ﬁé@%@@ém@r%fﬁdtﬁe%rbon
atom to which they are attached, is a 3-6 20 membered cycloalkyl (for example,
cyclobutyl, cyclopentyl, and the like) wherein 1, 2, 3, or 4 hydrogen atoms attached to
the ring carbon of the cycloalkyl ring are optionally replaced with radicals, as disclosed
in the summary. For example, one of the hydrogen atom attached to the ring carbon of
the cycloalkyl ring is optionally replaced by -C(0)0OH. Of this group of compounds of

favriviila 711N Aviaramlacs AF AarnmaAathAar ~1ilhavvrarim tmmalr A A



25 those wherein Rc and Rd, together with the carbon atom to which they are attached,
is a monocyclic heterocycle of formula (c) wherein 1, 2, 3, or 4 hydrogen atoms
attached to the ring carbon of the monocyclic heterocycle ring are optionally replaced
with radicals; R4 Th&radicals, W5 and W6 are as disclosed in the" & For
example, 12" and Rd, together with the carbon atom to which they are attached, is a
ronocy&fid F\@Fé’?%?f‘é’l%pglf’%lrﬁﬁﬂ?”(@)"@tﬁ e Ws el pibsigeb i Seesird dhd We is
0 or N(R&Y; swhersin Rseiglas definadifetiotsunhiméry. & ahexdmmdley:RisIC4calidy| (for
exampleyimethyheiyd:andiheshike)dos- G0 (@olifalkyl) sAdkimther aspastoishe
nVent'0%J&l%?%i%%%‘@%u%f&f@él%('&Q&t&[ 1NV Qenyl, pyridint, 1 3-thiazolyl, and
20085/13§4g93PC%'I]'/ ‘82110}18/06195,1 pharmapgutlﬂc,allljy aqc\(/a\;)tab e salts, prod_rugs, salts
of prodrigeérR eSMbMAGEH theredr WAERSH DL RERBIVES SATBHEPEEZ IV, Rd,
RP, R.1I®ritrK Waliethe miganifigsdas disclosedhersinaboverles ohéenmodiment, X
is --C(0)@hktiRErantkiMipateach peeuirence sareicachndependentiy.selacted drom the
group IncludnnBitnohliied:io, hvdrageniand R.fhob allaf (IR, gxamplg. methy!
ethyl, aq?ft_hﬁngléS)_\}g_ ne erfnbo Ims ntr sis 1, Gt a\r;pl 22 are egch,independently aryl or
monocyclic heteroaryl, opticHAIN fiHkar Llbstituted-as destribed intfie’stiitkry.
Exdfhplé&8ie) iheititrsebifrarebpot lihrstitorphéimiand pyridinyh ‘dach Bf vshich is
independentlyiuasubstituted or further substituted as described in the summary section.

Examples of Ga,ipclude, Hut.arg.aelimited 9.0heny], AvHdinyl.d 3mdd.thigzalyl, and

1,3-oxazalyk each of which i lonally further substityted with 1, 2, 3 or 4 substituents
as repres%}gpé%%frf%ﬁ(ncﬁ%?)'ig(ag)%&ﬁ"i’nugdlfﬁ ﬁﬁpé )_é’udrrhgm‘)‘;ary“ée%ti&’. Eﬁx%m%% ofQ
include &4iscdpedypthopgupeR RRYWY Jovae spsimuialdy wHEVEH: G4 RYiRY 314’ RK, v,
y2, 4. and Bhaveithe méagingsvas disclo'sas hetcinabayveaOfthisgreug:aiscempounds
of formuladilihosxamplesefr subgraueinciidedhesedanhareinRe-a tfsgal%ogether
with the \cgrbon aton \tobwdhich the}x are aﬁtachFd, lLs a.3-6 M mbered cycloalkyl (for

supstitgted as gescri 1l the Tu, maq JH%TI es P] G anclu 2, t HOtJllrﬁlt% 8 thé’%
example, cyclobutyl, cyc oré)enty, and the'li 63 wherein'1, 2, 3, or 4 nydrogen dtoms
attached™d BEdy exbsh ahife tyersamgrrngUare sistishanyeaceiiitd radicals,
as discldsedtin! thehssmmany sdeomexguwnphes oh6’obthechydragent atemdatiashed, to the
ringearbomelthe; aysloalyhding isntionaI fepace d A% RAKL20QE this group of
compounds ehionnya Uy SXAMAGReLARoLen SURIPHRNENS (NaRs wheten K.
and Re, fogether with t 1e carbon atom tc\iw’hlc 1 they are at?ached, iS'a Heterocycle of
formula @WHEEIRCIoPsom! SPFRGEFRIEh HibFhs A HEEHEUENE Fiitfedmsoif 8fithe
monocyttidddeteraloyoleiat € opiiohalth replacdd:ivitharddicils, anehthies radicals W5 and
W6 are a$ disstosed irrthie, smmar Yook examaies B: ane-Rd, tegeterwiththe

carhon gtom tq %giggpgglaiggg% @ﬁgrg;l%%gpeed, is a monocyclic heterocycle of formula (c)
wherein W5 is -CH2- or -CH2-CH2- and We is 0 or N(Rx); wherein le is as defined in
the summary POFExaiiste CRAs EFTWSIkyIH5? eRafPR e, REAYR dHEHtHE like), or
-C(0)0(Ciemateyiically a@smapliolatiy. contparusidls Ghthéygresentinvenkorhinelide, but are
not limited to the following: 3ONQ4_2;[1£1_(_)_qu-__5-égrifluorgmethyl)phenyII-N'-
{4-12-(4-hydroxytetrahydro-2H-pyran-4-y1)- 13-tHiazdl-5-Aphenyl Jurea; N- 042-(1
-ethyl-4-hydroxypipe din-4-y1)-1,3-thiazol-5y#]phenyll -N'42-fluoro-5-
(trifluoromethyl)phenyllurea: WO 2008/134693PCT/US2008/061951 445-
{4-%(05,7-dimethyl-1},3-benzgxazol-z-y0a6]-3-fluorophenyll -1§%[)thiazol-2-

wherein Q, G', G%, R®, RY, L'and X have the meanings as disclosed hereinabove,

Yet another aspect of the invention reclates to compounds of formula (I, or



yhtetrahydro-2H-pyran-4-ol; 445- (447-methyl- 1 ,3-benzoxazol-2-y1l)a nolphenyl - |
,3-thiazoyntetrahydro-2H- pyran-4-ol.; 54-(5-12-chloro-4-[(7-ch loro-1,3-benzoxazol-2-yl
)amino]phenyll -1,3-thiazo 1-2- yptetrahydro -2H-pyran-4-ol; 4-(5-

-14-[(7- ehlg?%ziﬁ?éifféﬁzoxazol 2-ypa nol-2-methylpheny | 1,3-thigZgyepesmetes:
yOtetrahydro-21-1- Fyran -4-e1; N42-fluoro-5-(tri

fluorom e MITEHRINCI RIS Aty SR BHPARG RS- SR fereot, wherein L' iy
101,3-thfazol- S-\ipgridih B-yiditdaye 1N -fdafiéd asalibybsddtipchiostypipeticimids yi x-1,3
hiazol- 51y&h&%uw&ﬂbﬁwlbdlé/t{ﬁh(f§éﬁrgk@t@iﬂﬂldg)@mtm’@cm&%m&@r@@ﬁhyl elhyl
N-(25-CifluofoRDEnYI)- NG M2 et g gw'per'dww e

fluorophenyl } urea; 15 quoro -(triflugromet ﬁ)& g -Nr-
642-(1-HyAFBR cy RIBSEAREITES- thinz615 My ligyH HEAR phiefigf occurrence,
442-(4-hyel p@s&ytewawdmzwénmrmr@&mla@% Buyhiphenyltarbarate; and
N-1442-(4:hydyoxytessahyeramtipyran-4ny e lidthiazol:Sapliphsom piperidine-1-

earboxaﬁ]m&mg@tqw llltyllﬂ?’ d('ﬁ)th{ﬂdﬁinfbl)% JL‘AP g 5@ hydro e oh C H; alkyl (for examplc
(trifluoromethyl) enyﬁmlno earbo )amino]phen ir 0-3-
hydroxyByHeid -7 baxyIate zuﬁﬁﬁ%*%@ﬁ%ﬁﬁf&%?ﬁvéﬁwﬁﬁ@ﬁmewww

{442(3- Wﬁy@dﬁﬂm@%ﬁdﬁ@fmab@l@yﬂ@mhm) Breaples of G include, but are
25N-p-fluarp-be(triflpasamethyhanen o or{dihi2r (3 hygdeaxsrh-methydpy o:dinary!)-

3- thmzq&lﬂ?&%“ﬁﬁ'g %scrﬂ»rc%% tthurQ%;rﬁ‘gccﬂon Exdmp es of G’ include, but are not Himited
-ethy1-3- hy roxy %/rrohdm -3-y1)-1,3-thiazol-5-yliphenyll -N'42-fluoro-5-

(trifluorometbRErirda:™ mo dﬂuar?f‘%"&’tjrﬂffﬁ o‘?ﬁ@ﬁi%bﬁgﬁﬂ?ﬂdw further
{442-(1- WW%M&P} % 311@[&1%}&@@1}&55 represented by T, and T is as defined in the

15 summary section and in the Detailed Description. Examples of Q include G°, -Yi-Y°
—Y}-(CR?'RJ")V-YZ—Y“, or formula (d) wherein G' vl ve, Rj, R* v, Y2, Y*, and Z have the
meanings as disclosed hereinabove.

Of this group of compounds of formula (IIT), examples of a subgroup include those
wherein R and R®, together with the carbon atom to which they are attached, is a 3-6

20 membered cycloalkyl (for example, cyclobutyl, cyclopentyl, and the like) wherein 1, 2, 3, or
4 hydrogen atoms attached to the ring carbon of the cycloalkyl ring are optionally replaced
with radicals as disclosed in the summary. For example, one of the hydrogen atom atiached
to the ring carbon of the cycloalky! ring is optionally replaced by ~C(CYOH.

Of this group of compounds of formula (III), examples of another subgroup include

25  those wherein R® and RY, together with the carbon atom to which they arc attached, is a
monacyclic heterocycle of formula (c} wherein 1, 2, 3, or 4 hydrogen atoms attached to the
ring carbon. of the monecyclic keterocycle ring are optionally replaced with radicals, and the
radicals, W* and W are as disclosed in the summary, For example, R and R, together with
the carbon atom to which they are attached, is a monocyclic heterocycle of formula (c)

30 wherein W° is —CHa- or -CH,-CH- and W° is O or N(R™); wherein R is as defined in the
summary. For example, R* is Cis alkyl (for example, methyl, ethyl, and the iike) or
-C(O)YO(C s alkyl).

Yet another aspect of the invention relates to compounds of formula (1I1), or
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30yllphenyl urea; N- {442-(1-hydroxycyclopentyl)-1,341 azol-5-yflphenyl} -1W43- (t
‘fluoromethyl)phenyljurea; N[2-fluoro-5-(trifluoromethyl)pheny1]-N- 042-(1
-hydroxycyclobutyl{y—l,3-thiazo|-5- e 2003/134693PCT/U82008/061951 yllpheny )
urea; N- {443 ¥ fjdtoxycyclobuty1)-1,3-thiazol-5-yfpheny1{ fRIGVEFHEEITBhenyI]
urea; ()-C is-3-h yd roxy-3- {4'11 ([3-(trifluoromethyl)phenyl]a no' rbonyl)amino]-1,11-
5biphenyARPEE A0 AFEHBEaMExIRIGET SN2 HOGHESS Striersroatathy TRy 1 1-N-
{4424 |-rrestisondy Cy MEPemiy(§ikyB4hid2 63165 Wiptemyil{ treahe mEflidG-afdistloscd
([2-fluorackitirbdluorommetiny Bphenyla.nek carhaniaminatphenyl abyBsuch as ¢
thiaz01-gypevelopentylloxy. (acetic,acid: A0HI1-(5- (A40.) 9&/{3@&3‘&501%?-}_%&”i
en-7-y | carbony | )amlncdp}fjeny { yOcyclobutylJoxy} acetic acid; " {1- “(4- )
{[(2-fluorbpHiehy AR R BHETYTIES- tiazor2:5fEylobityi G acciit Adid!
{[1-(5- {Rkendifviot astorypaminelphehyhdinguhity ell2tybiyoldpentyll oxyddestic acid;
15{ [145ndidikandlinoearbgnyianinothenyd «lu3pthiazels2-yhayehabutyilexy @cstic acid,
{[1-65- {G:l{anidinecatonyDaminglayri.din -3yt 3:ihiarel2 ¥ocxglopgntylioxy {
aceric agllg;l (for example, methyl, ethyl, and the like). G’ and G? are cach independently aryl or
10 monocyclic heteroaryl, optionally further substituted as described in the summary. Examples
of G' include, but are not limited to, phenyl and pyridinyl, each of which is independently
unsubstituted or further substituted as described in the summary section. Examples of G*
include, but arc not limited to, phenyl, pyridinyl, 1,3-thiazoly!, and 1,3-oxazolyl, each of
which is optionally further substituted with 1, 2, 3 or 4 substituents as represented by T, and
15 T is as defined in the summary section. Exampies of @ include G°, -YL¥%
Y ACRRM),-Y-Y?, or formula (d) wherein G', Y', Y7, R, RY, v, Y2, ¥*, and Z have the
meanings as disciosed hereiabove.
Of this group of compounds of formuia (I11), examples of a subgroup include those
wherein R® and RS, together with the carbon atom to which they are attached, is a 3-6
20 membered cycloalkyl (for cxample, cyclobutyl, cyclopentyl, and the like) wherein 1, 2, 3, or
4 hydrogen aioms attached to the ring carbon of the cycloalkyl ring are optionally replaced
with radicals, as disciosed in the summary. For example, one of the hydrogen atom attached
to the ring carbon of the cycloalkyl ring is optionally replaced by —~C(O)OH.
Of this group of compounds of formula (I}, examples of another subgroup inciude
25  those wherein R¢ and RY, together with the carbon atom to which they are attached, is a
monocyclic heterocycle of formula (¢} wherein 1, 2, 3, or 4 hydrogen atoms aitached to the
ring carbon of the monocyclic heterocycle ring are optionaily replaced with radicals, and the
radicals, W’ and W° arc as disclosed in the summary, For example, R® and RY together with
the carbon atom to which they are attached, is & monocyclic heterocycle of formula (c)
30 wherein W’ is ~CHay~ or -CHy-CHo- and W% is O or N(R™; wherein R” is as defined in the
summary. For exampie, R is Cys alkyl (for example, methyl, ethyl, and the like), or
~C{OYO(Cog alkyl).

A further aspect of the invention relates to compounds of formula (II), or
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-(5- (64 {[3-(trifluoromethyl)phenyl]amino} carbonyl)amino] .d. 3-y1J-1,3-
thiaz01-2-y1)cyclopentylloxy { acetic acid;

20{[1-(4-{6- RanlllnocarbonyDamlnolpyrldln -3-y1 f ph enypcyclopentylioxyl aceticacid;
0-C{ [(2-flubPapHemiYacetyllamino }-1,1t-biphenyl-4-y1)-3- ~ PCT/Us2008/61951
hydroxycyclopentanecarboxyl ic acid; [0- { 5444

{2-[(4- crﬁg BGHRAFS] 4*&?%89%%&%8@5 ASUEOPharyTagon thereof,
thiaz01- 2fly1<}e)lelabt£@ﬂ)’@5‘<ylaeét|@ ATids 2571 R6- - [Rinil imd Carbonylaminalpheny}
-4- methﬁslkﬁetﬂk&éﬁiz%vb")%/@iﬁ@ﬁ;ﬂ&)ﬂm é(&@e@@(ﬁG@ RP and RY, at cach occurrence,

{[1-(4-methy1:2-{44013-(rifluoromet Qyppgr%{%yu%mdmﬁ @d@o]@h&Q Af% 3

thlazol 2- yDc clopentyfloxy} acetic acid ani mocarbonyf)ammo pyrid
n-3-y1) ‘4 ffe PSRBT %%fég%f&?d&ﬁ%yﬁww JEESRIE € 1 [P-@htethyl-5-
{o-[({ [Sé@rmabmmmpfbhénﬂll}ammthbdnmamln@p)@hﬁy3ﬁymx substituted as
1,3-thiazd-dyl feyslopentyianimeatiesagics {[ic8e, but arc not limited to, phenyl and

(6-[(([2-flargsr-(iflupramethyhphenyiaminglearbonyRamingleyliding 3yl JUO
2008/13 693 CT/1JS2008/061951 1, thlazol-2-yl)cyclo entylloxy } acetic acid; 2-

(1-(5- (U TSRS S8R A e SRS
thia%bl- zi%ﬂmvg@%hfyq%@@bm%@b@la}u@ opiohfily-(Bher substituted with 1, 2, 3 or 4
{6-[(anilinboarbanyd )apmirekpyriding+y1id as defined in the summary section. Examples of
include G°, -Y'-Y°, —Y’—(CRij)V-Yz—Y‘E, or formula (d) wherein Gyl v, Rj, rRE v, Y2 ¥4,

and Z have the meanings as disclosed hereinabove.
Of this group of compounds of formula (II1), examples of a subgroup include those

15 wherein R® and R, together with the carbon atom to which they are attached, is a2 3-6
membered cycloalky! (for example, cyclobutyl, cvclopentyl, and the like) wherein 1, 2, 3, or
4 hydrogen atoms aftached to the ring carbon of the cycloalky! ring are optionally replaced
with radicals, as disclosed in the summary. For example, one of the hydrogen atom attached
to the ring carbon of the cycloalkyl ring is optionally replaced by ~C(OYOH.

20 Of this group of compounds of formula (II1), exampies of another subgroup include
those wherein RS and Rd, together with the carbon atom to which they are attached, is a
heterocycle of formuia {¢) wherein 1, 2, 3, or 4 hydrogen atoms attached to the ring carbon of
the manocyclic heterocycle are optionally replaced with radicals, and the radicals, W~ and W*
are as disclosed in the summary. For example, R® and RY, together with the carbon atom to

25  which they are attached, is a monocyclic heterocycle of formula (¢) wherein W* is ~CH,- or
-CH,-CHy- and W* is O or N(R®); wherein R* is as defined in the summary. For example, R”
is Crg atky! {for example, methyl, ethyl, and the tike), or -C(OYO(C s atkyl).

Exemplary compounds of the present invention inclade, but are not limited to the
followmg:

30 N-[2-fluoro-5-(trifluoromethyDphenyt]-N'- {4-[2-(4-hydroxytetrahydro-2H-pyran-d-y1}-
1,3-thiazol-5-yl]phenyl }urea;

N-{4-[2-(]1 -ethyl-4-hydroxypiperidin-4-yl}-1,3-thiazol-5-yl | phenyl } -N-[ 2-fluoro-5-
(trifluoromethyliphenytlurea;

id



Syflcyclopentylloxyl propanoic acid; { [145- {4-[(7-methyl-1.3-benzoxazol-2-yl)ao] phcny
| }-1,3-tb azol-2- yl)cyclopentylioxyl acetic acid; N-
{442-(4-hyo_|roxytetrahydro-zH-pyran-4-y1)-1,3-thiazo|-5-yl]phenlylf -243-
(trifluoromERINBIER ljacctamide; 1 02-(2,4-difluoropheny1)-N-FEHUs2HaRE151
[442-(4-hydroxytetrahydro-2H-pyran-4-y1)-1,3-thiazo 1-5- y liphcny | acetamidc;
2-(2,5-diflubtophiEny BN T4 2 R aro syt B e e riop TR 4y 1y %5 fhiazo1-5-
yllphenyi! jambrdmider @£ 5f4-(benzoylamino)plicnyl]-1,3-thiazol-2-y1}
cyclobutypaxylaqetieacit] 15640447 ylaminolphenyl}-1,3-thiazol-2-yDtetrahydro-2H-
{[(3-f1u rqg@g_@ylIacetylIamino}phenyO-l,3-thiazo|-2-y|]cyclobutyOoxy)ace c acid; ({1
4544- 1 -(triflgoromethggben;?}/gao ) phenyl)-1,3-thi azol-2- yl] cycl putyl} oxy)acetic
acid? [(1- {5444 1E2 11650 el orarREtnf ‘%WT&%@R?HY%% GRYT1-1,3-thiazol-2-
20yllcyclibobtmpbsegideetic-acid;, {[l -(5- {640 [3-(trifluorornethyl)phenylia no }
carbonDamirso|pyridinegy Ekndeexazoldypeyslopantyldexyl acaticoacid;
({145-(4‘-,{{&,3-};3@5% Bg,g@macetyl]aof phenyl)-1,3-thiazol-2- ylicyclobutyifoxy)acetic
acid; 25{{14544-1[(3 -difluorophenyflacetyl]sa inolpheny1)-1,3-thiazol-2-
ylicycl obutﬁ}@i&l)ﬁ&" ffglgg?&?mmhyi}phcnyi]-N~{ -{2-{4-hydroxyitrahydro-2H-pyran-4-yi)-

10 1,3-thiazoi-5-yljpyridin-3-yl}ures;

N-{4-[2-{1-ethyl-4-hydroxypiperidin-4-yi)-1,3-thiazol-5-y{}-2-fluosrophenyl } -N*-[2-
fluoro-5-(trifluoromethyl)phenytlurea;
N-(2,5-difTuorophenyl)}-N'-{4-[2-(1-ethyl-4-hydroxypiperidin-4-y1}-1,3-thiazol-5-y1]-2-
fluorophenyl }urea;
15 N-[2-fluoro-5-{trifluoromethylphenyl]-N'- { 6-[2-( 1 -hydroxycyclopentyl)-1,3-thiazol-5-
yljpyridin-3-yl}urea;
phenyl 4-[2-(4-hydroxytetrahydro-2H-pyran-4-y1)-1,3-thiazo!-3-yliphenylcarbamate;
N-{4-[2-(4-hydroxytetrahvdro-2H-pyran-4-yl)-1,3-thiazoi-3-yljphenyl} piperidine-1-
carboxamide;
20 tert-butyt 3-(5-{4-{( {[2-fluoro-5-
(trifluoromethylipheny!jamino } carbonyDaminojphenyl} -1,3-thiazol-2-y1)-3-
hydroxypyrrolidine-1-carboxylaie;
N-[2-fivoro-S-(trifluoromethylyphenyl]-N'- {4-{2-(3-hydroxypyrrolidin-3-yl}-1,3-thiazol -
S-yliphenyliurea;
25 N-{2-flucro-3-(trifluoremethyiiphenyl]-N'- {4-]2-(3-hydroxy- | -methyipyrrolidin-3-yI})-
1,3-thiazol-5-vl]phenyl}urea;
N-{4-[2-(1 -etiryi-3-hydroxypyrrolidin-3-y1)-1,3-thiazol-5-yi}phenyl} -N'-[ 2-fluoro-5-
(trifluoromethyliphenyljurea;
N-{2-fluoro-3-(trifluoromethypheny!]-N'-{4-[2-(1-hydroxycyclopentyi)-1,3-thiazol-3-
30 yljphenyllurea;
N-{4-[2-(I-hydroxycyelopentyi)-1,3-thiazol-3-ylphenyl } -N'-[3-
(trifluororsethy!)phenylJurea;
N-[2-fluoro-5-(trifluoromethyl)phenyl]-N'-{4-[2-(1-hydroxycyclobutyl)-1,3-thiazol-5-
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({14544- {[(3,4-chfluorophenyl)accryllamino}phenyl)-1,3-thiazo1-2- yl]cyclobutylif
oxy)acetic acid; [1-(4- {64( { [3-(trifluoromethy1l)phenyllamino} carbonyl)nolpyridin-3-
30yllphen5il‘)0éclo erg'%ylloxy} acetic acid; 2-0

-(2-fluoro- ? -0@’- 5’( rifluoromethyl)phenyOureido)pyridin-3-
yOphenyli{g;yclobuthy)acetic acid; 1-(5-(4-(4-oxa-1-azabicyclo[3.2.1]octan-5-yl)pheny
Opyridin V-84 Bfenylurea; WO 201181134693PCT/US2908/06 1951
-(3-fluoro-4¥(6H-(3-(Bheithusroletatiiy) gHokypdreinbymy HdiH3-
yl)phenyboyclopenyieayyacetic acid; 2-(1-(3-fluoro-4-(643-(3-(tri fl uoromethyl )p hen
yhu do )p din-3 ¥ipheryhoye %9?%}0&&%&%%&% ﬁ%;Qé%a%%%%%bﬁrgy')at

o]|carbonyll ao)phenyllpyridin-2- yll cyclopentyl)oxylacetic acid; [I-(4- to-
([3-(?rif1'&y8‘i"8“r%?é

PCT/US2008/061951

ZWifﬁS)ﬁ/“ﬁ%’r%’:ﬂ?ﬁ?‘ﬁai’ﬁbé?;"3(:i§“‘rﬁ)ctl;ﬁ"\yI)ainino]pyridin-3- yllphenyl)cyclopenty 1]
acetic acidM-{4{{eve{fefuprssHehyiaming Jcarbonyitanairo)pyridini3aidyfiphenyl}
cyclopenptyagetiesacid; 1-(2-fluoro-4-{64(1[34trifluoromethyl)phenyllam ol
carbc_)nyl)nwpygr.i@iqc?psfh!&@ﬁ%&ib&%ﬁl&%}gﬁ@;@&ﬁﬁﬁ?Jis:b@,%igamim lknfg-flyoro-4{6-( f
[3-(triflu rigr@gt{]ﬁ/[}gg%\{)ﬁ];a%cet%ﬂe%nmg)pyn din-3- yIJphenyI cyclobutypoxy]acetic acid,;
and 15f [I'<{ fioBresinetts i‘t’ﬂ uoromethoxy)-1,3-benzothiazol1-2-ylla nal-
1 ]_lgiphe ni{iz(&_{ﬁd@@@@ﬁ@:ﬁm- héétiteacidicarbonyaminophenyl}-1,3-thiazol-2-
yheyclobuiylloxyacetic acid;
({1-[5-(4-{{(2-fluoraphenyliacetyl jamino | phenyl)-1,3-thiazot-2-yllcyclobuiyl oxy)acetic
acid;
{[1-(5-{4-[(anilinocarbonyl)amino}phenyl}-1,3-thiazol-2-yl)cyclopentyt]oxyacetic acid;
15 {{1-{3- {4-{(anilinocarbonyl)aminojphenyl}-1.3-thiazol-2-yhicyclobutylloxy}acetic acid,
{[1-{5-{6-[{anilinocarbonyl)amino Jpyridin-3-y}-1,3-thiazol-2-yheyclopentylJoxy L acetic
acid;
{T-(5-{6-[({[3-(trifluoromethylphenyijamino | carbonyDaminolpyridin-3-yli-1,3-
thiazol-2-yljcyclopentylJoxy } acetic acid;
20 {[1-(4-{6-[{anilinocarbonyl)aminojpyridin-3-yl} phenylicyclopentylJoxy acetic acid;
(£)-Cis-3-(4"-{{(2-fluorophenyhacetyljamine } -1, 1'-biphenyl-4-y1)-3-
hydroxycyclopentanecarboxylic acid;
{(1-{5-[4-({2-{(4-chlorophenyl}amino]-3.4-dioxocyciobut- 1 -en-1 -y} amino)phenyl]-1,3-
thiazol-2-vl}cyclobutyDoxylacetic acid;
25 {[1-(5- {4-{{anilinocarbonyDamino]phenyl } -4-methyl-1,3-thiazol-2-
yheyclopentylloxy}acetic acid;
{[}-(4-methyl-5~ {4-[({[3-(triftuoromethyDphenyliamino } carbonyDamine]phenyl} -1,3-
thiazol-2-ylcyclopentyiloxy}acetic acid;
{{1-(5-{6-[(anilinocarbonyl)amino]pyridin-3-yl} -4-methyl-1,3-thiazol-2-
30 yDheyclopentylloxy}acetic acid;
{[1-{4-methyl-5-{6-[{ {{3-(trifluoromethylphenyl famino } carbonylamino pyridin-3-y11 -
1,3-thiazol-2-yDcyclopentytjoxy b acetic acid;
{1-(5-{6-[({[2-fuoro-5-(frifluoromethyphenyl jamino  carbonyDamino]pyridin-3-y1} -
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or a pharmaceutically acceptable salt, prodrug, or salt of a prodrug thereof.
Compounds disclosed herein can contain asymmetrically substituted carbon or sulfur
aj[oms, and gg(%%l;giggly can exist. in, and be isola_ted in, single 3&8&%@5%9%‘ 5§1(e.g.
single 20 enantiomér or single diastereomer), mixtures of stereoisomers (e.g. any
mixture ]og € nantizo ners or diaste eognersg.or racemic mixtures thereof. Individual
optically-active i o tRe cor E)aé:ﬁ]rf $'Can be prepared for example, by synthesis
from opticat{ilacttfelStariprrae sy e syhthdaeinspeibynmatic resolution, by
biotransiasmatigh;yolpyitehromatographic:separation. It is to be understood that the
present in\éemigp_ RIEAMRASEES | RRIASYFAGSIIC. ORtically-active, stereocisomeric form,
or msixtur S %‘Jvarqiﬁus Prl_g aclgl[)tio,nms thereof, which form posseses properties useful in the
inhiBition St DEAT-T"adtivity” Where the stereochemistry of the chiral centers present in
the chemicdl-§iritttirastinidtRadnerdinBiedpeeiet; theShémical structure is
intendedlioyéngotyipasscamypaiunds containing either stereoisomer of each chiral center
present in thesgempeind, 3RELMetHGIsaes:aan-gxistipHhe prgsent compounds.
The inv tn..'%wr {g:oeri]ﬁe]ghrl)clgtﬁ% the iég;rious geometric isomers and mixtures thereof
resulting from the di posal of substituents around a carbon-carbon double bond, a
cyciBalkyl grovisiBreriststblyérbaiRybgiiprutsittiante stolng 2&4Pbon-carbon
double birdeate:designated as being of Z or E WO 2098/134693PCT/US2008/061951
configuratiomandseuRstitients around.aeypiaalioutoripeteroeycloalkylanes designated
as beingoyi f(éis1 a[cggﬁrkﬁeconfiguration. Within the present invention it is to be
underst &htﬂ}_é compounds disclosed hererin can exhibit the phenomenon of
tautomerisH A& st & raRmRNaR il i with i Thie 8 Epdttitcdtth can represent
onlysone of théshbsEbledaptomieaic: formiso ithigrd-bé-derstd bulchatthexingestition
encompagses any tautomeric form and is not to be limited merely to any one tautomeric
form utilized within, ming. of formulae drawings. Synthetic
Methods 10}%%%}{1'{/%@{#?3 r%“%%ﬁ%ﬁég%%gf?ﬁoﬂn%%%%%%%%ﬁ ﬁds of the invention when
prepared By SYHHET iEé88es or by metabolic processes. Preparation of the
compound§ of e (fivdntiorf by inetdid prociysed e thiosb véierhy in the
human enanimakbedy:drivive) or processes occurring in vitro. The synthesis of

C?mplog‘zd%é%f(%%gﬂvg@)—é(&‘ihu@‘)m%)ﬂJI%WH%B‘}_EQ%&%‘AB%%&%Jﬁ}'?i%!o%énB3, 124,

, G, G2, ,.and u, have theé meanings as set forth in the summary section
unless dﬁ’@ﬁiﬁ?@eﬂ%{@aY}i%C%B?@ﬁﬁ%lified in Schemes 1-S.  Asused in the
descriptiond bftffe {§élehiaerenhenihecexHimpledhenttaid -dttrbviations are intended to
have theffiellowsing meanings:iddM50 for dimethylsulfoxide, RP-HPLC for preparative

revesse phage Nigh pregaEe iU Sramatearapiy. Rog:fon tert-butoxycarbonyl,

ylleyclobutyl}oxy)acetic acid;
(L 1-[5-£4-{[(3,4-difluorophenyijacetyijamino  phenyl)-1,3-thiazol-2-

yllcyclobutyl }oxylacetic acid;
{T1-{4-16-L({[3-(iriflucromethyl)phenyilamine } carbonyl)amino Jpyridin-3-

30 vliphenyhcyclopentyl]oxyfacetic acid;

2-(1-(2-fluore-4-(6-(3-(3~(trifluoromethyDphenylureidoypyridin-3-

yhphenylicyclobutoxylacetic acid;
1-(5-(4-(4-0xa-1-azabicyclo[3.2.1]Joctan-5-yDphenyl)pyridin-2-yI)-3-phenylurea;



20and OTs for p-tolylsulfonate. Compounds of the invention were named by
ACD/ChemSketch version 5.06 (developed by Advanced Chemistry Development, Inc.,

Toronto, ON Canada) or were given names consistent with ACD nomenclature.

Compoundgéo ]%S/elﬁ“eﬁ?al formula (l) can be prepared using the gé’ﬁgfr?flzﬁ%ﬁégﬁhres as

25outlined in Scheme 1. Scheme | X1-61---- X2 (1)(2)(3) As illustrated in Scheme |,
compounds$ b foHHRITA 8) vhe PR TS R RIGTANS S 8PN (IT) (Q) wherein Pg is a
nitrogenyprorariiig'epabprcaschesprepared by palladium 30 mediated coupling reaction
between campoungs af fopmslaithandcampeundsoifermuta (2) wherein one of X2

and X3 ighalpgen. srflate Qriosylatc and the other is trialkyl(tin), boronic acid or boronic
I € é32-dioxa or'olan-_z-?/l of formula &4) wherein_ WO

ester, for example, 1, _
200811346930 CH TR G oM RTSER ML LA P S AREHVR A each is Co alkyl,

s1/4.8Xati cyclupslye ipayia pisfopriate reaction conditions and suitable values of X', X2
and X3 can readily bg chosemrorfanthessyrrastionsbdonexampleicempounds of
formula @%f{g%%mﬂ%gtﬁ]gg&ggg& can be treated with compounds of formula (2)
wherein X3 is of 49@(;%_&42} and X4 is. methyl, ip,the resence of a base such as
potassium iodidé tHethyTARTHE “CalT CATBoNAIE KON Carbonate, potassium
phosbhatéhpwtassiapibaeide 26f:cesium fluoride, a palladium catalyst such as

tetrakis(triphenyithosphing)paltaditim @)y dn i isid]terbutyiphosphipyfeiccene
yliphenyDeyelobutylJoxy}acetic acid,
[(1-{2-flaoro-4-[6-( {[3-(trifluoromethyDphenyl|acetyl  amino)pyridin-3-

yliphenyl} eyciobutylloxy]acetic acid; and

15 {11-(3-fluoro-4'- {[o-(irtfluoromethoxy }-1,3-benzothiazol-2-ylJamino } - 1,1 -biphenyl-
4-yheyclobutyl]oxyacetic acid,
or a pharmaceutically acceptable salt, prodrug, or salt of a prodrug thercof.

Compounds disclosed herein can contain asymmetrically substituted carbon or sulfur

atoms, and accordingly can cxist in, and be isolated in, single stercoisomers (c.g. single

20 cnantiomer or single diastereomer), mixturcs of stereoisomers (e.g. any mixture of
enantiomers or diastercomers) or racemic mixtures thereof, Individual optically-active forms
of the compounds can be prepared for example, by synihesis from optically-active starting
materials, by chiral synthesis, by enzymatic resolution, by biotransformation, or by
chromatographic separation. It is to be understood that the present invention encompasses

25  any racemic, optically-active, stereoisomeric form, or mixtures of various proportions
thereof, which form posseses properties useful in the inhibition of DGAT-1 activity, Where
the stereochemistry of the chiral centers present in the chemical structures illustrated herein is
not specified, the chemical structure is intended to encompass compounds containing either
stercoisomer of cach chiral center present in the compound.,

30 Geometric isomers can exist in the present compounds. The invention conternplaies
the various geometric isomers and mixtures thereof resulting from the disposal of substituents
around a carbon-carbon double bond, a cycloalkyl group, or a heterocycloalkyl group.

Substituents around a carbon-carbon double bond arc designated as being of 7Z or E
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10 palladiumdichloride, or a palladium source modified with an appropriate ligand.
Examples of palladium sources include, but are not limited to,
trls(d|benz%lldene%cejgone)d|paIIad|um(0) and its chloroform addqccTt/L@ZP(Pro%rlate ligands
include, but are Hotfitited to, 2- dlcyclohexylphosphlno -2',6' dlmethoxy Ip enyI and

2d|cyclohe pos n02 6 diisopr l. Ther nis enerallycarrled
out at a t&r geal

act
Fatlre" rSFn”téucm LPTS H‘ ? Lot oS qrgaéen%%’oqate% “Such
toluene, titsairé WfWﬁﬁéﬂﬁSﬁlﬁl'@?mamlde, N,N dlmethyl acetamide, dimethylsulfoxide,
dimethoxyethane;dimethylsulfexide isopropatiakeih anotomaier: afarxttirethereof,

and optigpally, i aDIGIOWAYEPYE RuomdAiBrmediatesoffarmulafihor (Zhare.gither
commeruall}( available, known |n the i»llteratur or can be (E)respa}red b%/ mOdIfX)I(I;l

reaction BEHAHSAS Brstn i the RES ttire 30 }ﬁl R Eompotinds BFisfula (3)
can be ﬁ?@ﬁé?é@%?“ﬁé‘éﬁ%@’ﬁ?‘aﬁa BYapsEtitbie @f%?“aﬁ@j 1%3‘?% ﬁwibgeﬂ“and the
other is andisplacealide-funicionahgrae psstughrasdralogendstoflatercitasytate. The
reaction can be carried out by first lithiating the compound containing an acidic
hydrogen, employing a base such agn tEe tXIMethug' at about -78 t, in a solvent such as
tetrahydrofuran. The resulting lithi ated‘spemes*cmthen be treated with zinc 25 halides
sucHas zinc cHIBrRIEEPRBSUFLTS &, FSRBWEH BYRTERRE HEWtREsipst R Ethtaining
the displaceabieifunctionalogroupsindhe presencePabapatiaditm catalystssucas
tetrakis(iﬁlemmn%mme})@@émigm&@é iReJallehleaction is.aeneraly eanducted at
about 4OC gm out 100C. Intermediates of formula (2) wherein X3 is hydrogen or
halogen 1}?ormui'a (fbuf r%dn 30t is 0, can be prepared, for example by (a) reacting
an aryl or heté%n%smtb%uﬁ CTRSHRR g ARaRRD- @Ejr?jg(éw W SFortyBESe Buch as
n-bidyllitkiukh, Bt RO) B fEasting.dn SyIWVR 2008/1:34683RETHIS2908/0610564 halide
or heter@@maﬁai@@o%memﬁwlmmm ar-alkylitdgnand seagent and (c) treating the
resulting anlog‘froga %Ea(ca?: &b W#ttﬂe = etone {formul c$5<,)e S SHJOWD in Scheme 2.
a

emcﬁ d hc EXAMmp din abpreviations ?1
The reaction is ener Con ucted at a out - In an organic solvent such as

tetrahydfSfiitsh “C‘Eﬁﬁpg‘ﬁ NALS T REIeEY) W%(?efﬁr Yipaety 18@%6‘8 f8F RihGofthula (1),
other thareBrdyydrogen pban lbgh preparediby theatingredmpbufdsof formukab(8yiwith a
base sueky as sediunnydride, follwed by treatment with a halide such as alkyl halide or
one of formuig XG.{GR2BN COQRIOWherenXBihaltasncThg reaglioncan be

conducted in an organlc solvent such as N,N-dimethylformamide, and at a temperature
of about B E PBeABH A ¥ %ﬂ&%@?élofﬁﬁédﬁctfﬁhoﬁt?tﬁ)@‘ n%‘é_;j%’u p'that 1§ attached
to Gl in fermrulenébcory(®) 48R enarsédiplished by standard means such as ironlacctic
acid oriron/anunegiums Ghlgride: thprovidethe cpriespondinghc-Nit2. Compatadhs
Derjyatizationof the.-NI-12 that is attached to Gl in formula (1) or (3), to the
corresponding carbamates, amides, urcas, secondary amines, sulfonamides, or
sulfonyl ureas, 15 can be can be achle\%&ﬁly%mploymg methodologies or
modifications thieredfkdwn in thesart ForgXampterthe aiiided-tdii-be@btained by
carrying out a cougyng reaction with a@proprlate carboxylic acids 5nder standard
coupling reaction conditions. Displacement of appropriate halldes with the primary
amino group thatisEriichedhene); mromdel sebsndany anmres ool or (3).
Reactionof theigrnparyhamting groupagth eeseitapleddp, halafopmptedirthelprasence of a
basg proyigeshe,sarresrRending. carbamaies: Kreatment %mrpwmcyoamee with an

%‘g’é"p” & So5Y3N2tE Rroyides Ihe correspanding red- RENeMe 2 sRke0g MFRd

borenic acid or boronic ester, for example, 1,3,2-dioxaborolan-2-y] of formula (4} wherein

23



G2-X3 M-Li or MgX7 HOX3X5-0 (5)X7= hlaogen(6)(7) Compounds of formula (6) or (7)
wherein G2 is phenyl or monocyclic heteroaryl 25 having one or more hydrogen atoms

on the ringwcan be halogenated using general procedures known b%/ one skilled in the
[ 2('08!134&‘]3 . .. . PC'B} S2O08/0614951
art. For example, iodides of formula (2) wherein X6 is iodine, can be prepared by

treating compounds of f,?frmula l%%%l(}ﬁli‘th n-bytyllithium at about -78 C, followed by

dropwis& SHdition ot SbINELoititioR" * “ **Klternatively, compounds of formula (2)

wherein X3 is hydrogen, halogen, triflafe%g),ro?.oggsylate, G3 is foimula (b), Liis 0, and
R6 and Rd, together with the carbon atomgtggﬁgpich WO
2008/134693PCT/L1S2008/061951 they age attached is a cyclopentyl can be prepared
by general procedures as shown in Schemg 3. Scheme 3 X3-G2-000(alkyl)Brl
Brx3-G2 OH (8)(9) 5For example, esters o(f }ormula (8), when treated with 1,
4-dibrorWBREaREE TPreer SPedEpsc st ity Rediam At an B EnRsERAK S RS,
tetrahydfefuranrat@bout® G proyideeompod i formuaaifd)’ is hinigrmediates of

formula (2} WheRelBnbiRdMdraaen ©f bleger @pekladis formut (Pwharaiml ' is
-CH2- and X is -g_:(dO)DQH can be rtepqared S sho.\/\g]wyin Scheme 4 10Scheme 4 As

L Prasence o s¢, such as aggiy ide, trigthyiamine, cesigm ¢arbonate, sodium .
shown it Scheme 4, ketones of formula (5) can be treated with e yl cyanoacé?ate in

the presefted4t RExaTRIRYMIEfaZaRE TS prsvite ESMPBURTEGT IOMAIATEO Preatment
of compeuhds offarmuladd0)with:GrighardreagelitsiglfermuléiddhinhéreireX3 is
hydregep. fiiRalaassand: XpisAalagen. ik hgipr eseee pha cRREN!) Salhsuch as, but
not limited g, Gu(l) 'eeg%%l%& And CUlDN, in A s r'%égﬂe%%’%@e%é Ierahydrpfuran, at a
temperature from arbout to about room temperature provides comBounas O} formula
(12). CotfbdtintldeBr¢BrmididL 2 \RHerT tte disd it Fasisaieh s E8dfdni%r?
potassiutizhiptiraxidesihisr Solveithshetyashethlylenedqly coligtchlierviperature Irom about
100 'Cl tg; bRyt 20Henyafford s a6IdS Ofencrally carried out at a temperature from about 60
15 °C to about 120 °C, in an organic solvent such toluene, dioxane, N,N-dimethylformamide,
N N-dimethyl acetamide, dimethylsuifoxide, dimethoxyethane, dimethyisulfoxide,
isopropanol, ethanol, water, or mixture thereof, and optionally in a microwave oven.
Intermediates of formula (1) or (2) arg either commercially available, known in the
Hterature, or can be prepared by modifying reaction conditions known in the literature.
26 Alternatively, compounds of formula (3) can be prepared by treating (1} and (2)
wherein on¢ of X* and X is hydrogen and the other is a displaceable functional group such as
halogen, triflate or tosylate. The reaction can be carried out by first lithiating the compound
conteining an acidic hydrogen, employing a base such as n-butyllithium, at about -78 °C, in a
solvent such as tetrahydrofuran. The resulting lithiated species can then be treated with zinc
25  halides such as zinc chleride at about -78 °C, followed by treatrnent with compounds
containing the displaceable functional group, in the presence of a palladium catalyst such as
tetrakis(triphenylphosphine)palladium(0). The latter reaction is gencrally conducted at about
40° C to about 100°C.
Intermediates of formula (2) wherein X is hydrogen or halogen, G is formula (b) and
30 L'is O, can be prepared, for example by (a) reacting an aryl or heteroaryl group containing

an acidic hydrogen, with a strong base such as n-butyliithium, or (b) by reacting an aryl
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20formula (13).  Compounds of general formula (1) wherein G3 is of formula (b) and
LIis N(H) or N(alkyl) can be prepared using general procedures as outlined in Scheme
5. WO 200(8)/}{%8%163?3PCT/U82008/061951 Esters of form JJW)

converted 10 compounds of formula (15) by treatment with hall es o ormu X3 02-X8
wherein )?8 is halo en1 ?q% X3 js hy n or h ngﬁ 118mprovm][ed th thhe more

& ar neter ¢ with an a 1um and Ejlttrx§
reactive F’l:ﬂogen in the presence o ?F se SUC% as Bllt?‘ﬁum

dicyclotesdiie ﬁvﬁw@%ﬁ%ﬁb%@&‘ﬁ%aﬁf%ygf %E,‘H%é‘s) pt Shown in Scheme 2. The
bis(dibenzylidengacetonre)pakadiund ).’ Estersaobfpmmutavtitlidan bedrahsformed to

amines @M%KI}&H a,E18)hya(2 sanonifisationwitlia basesuchas.sodiunuhydrexide to
prowde :YC? corres ondlng ggngk{} optlonall onvertﬁn%he aCIéJI to acid chldorlde (c)

convertihg e adid” 19 Gr eaC| jlonde t tot e?:o}}?es onctmlh Ing azide by Gltytreatlng the

acid WlthyéiﬁﬁeWHb%éﬁhWFﬁ%d@tétBel%é\?‘éfeéliférﬁbéfﬁhﬂ@[@r’:t?éa‘tﬂ?g 984 chloride
with sodithezERbecOaNbientitempefatubelcirtheTpreserive cfatdasesand (d)deating
the acylazidle from: step. o) with-teribytanal Carnling.ab compotinds of fagasda (16)
with (1) usin reactlon conditions as described in Scheme 1 results in compounds of
formula (Df?') RMoval of the Boc group can 15 be accomplished by treatment with an
acid®such as ffueigaektc A48, TH8 REURNG DRMAr alhibE W thtetyo tdbctive
aminatiercyvithisnd didehydedofiformna XCHO usingreactiomn-eonditionsknoderidn the art

to proviq%@@mgggcgﬁﬁgmﬁ%@%ug@r example, transformation can be carried out
i the presene, LR Leduging,Agent ueh a5, spdlum iiageigiyorenysride gng.an acid

such as acetic acid, in a solvent such as tetrahydrofuran, 20 The reaction can be

canied 6%%%%F%W@MB%6F?%O“%W@%& ORYNTTH e Sredered of
moléculamdieveshsilibage bpeundenDedhe Slaticconditidnsi@oimpod it ofifohnula (19)

can be qhtaingd-frem(18) E}M@E@Qﬂﬁlgdﬂdtﬁi&maﬁp&wi@t@@dethQgJS:iﬂgdhevéth

aloremeptioned egusive aminaiencondign.Iniemaiaien Al Ak iherein
G3is formua?ae) erein Rs and R6 are . &Cr)o gen, Wl is C(RS‘F)‘;?F‘M) or

(R 1) ROATRAIR S5EY W (o Wﬁraﬁmﬁ?‘"?élp PV 4 PR Wb
prepareerisingfgémeral procedtireRegsiltastfated iir8Soheme’ 679PIC F/U52008/061951

(22)0  naloformate in the presence of a base provides the corresponding carbamates. Treatment of

the primary amines with an appropriate isocyanate provides the corresponding urea.

Scheme 2
R -R!  X=G?-M  RE R R RS
[FRPUR— - g 7<
O - 7 G2 5 GA X
M=Li or MgX HO = =x3 X'—0
(5) X7 = hlaogen (6) (7)

Compounds of formula (6) or (7) wherein G* is phenyl or monocyclic heteroary!

25 having one or more hydrogen atoms on the ring, can be halogenated using general procedures

known by one skilled in the art. For example, iodides of formula (2) wherein X* is iodine,

can be prepared by treating compounds of formula (6) with n-butyllithium at about -78 °C,
followed by dropwise addition of iodine solution.

Alternatively, compounds of formula {2) wherein X is hydrogen, halogen, triflate, or

30 tosylate, G is formula (b}, L' is O, and R and R®, together with the carbon atom to which

25



(23) Compounds of formula (20) wherein E is N(Boc) or C(H)COOH can be

transformed to compounds of formula (21) wherein X9 is hydrogen or alkyl by reacting

(20) with halides 5 of formula X90C(0)CH2X1 wherein X1 is halocgi_e in }he presence of
¥ :

€3 2008/134693 . . . US2008/061¢
a base such a& &5t hydride, in a solvent such as N,N-dlmetﬁ ormamide.

Compounds of for]rp!llla (21} wherein E is C‘_HQ OOH can b methx{atedt gompounds
of formuf& () Wheteh s ﬂ%léﬁb%dﬁgi%y tréatmeht with trimethyisityl
diazomethane. Selective reduction of (21) with a mild reducing agent such as sodium
borohydride, followed by treatment with $esytdD chloride in the presence of a base such
as 4-dimethylaminopyridine results in corgpou%gs of formula.(22) y¢herein E is N(Boc)
or C(H)COO0(CH3). Gomgoungs-pffprmula (22) wherein E is N%) can be convened to
compounds of formula (23) wherein E is N(H) by treatment of cid such as
trifluoroacetic acid. In the prgsence of a base such as potassiunggarbonate, sodium
hydride or an amide base such as lithium diisopropyl amide, compounds of foLniuIa 15
(22)Wherein E%s RiEH Oree ) C obetid) i rge 5 g clostie t8 pratide tofhpounds
of formutes(28) whereinsEnisan! o QrROOES) sShgonifitatidniohthet estet furfetional
group cambe-carrechouirai-aifferant stages of the synthetic route, for example, after the
ring closure, qr after cOURHRG,Af.(23)Math, (3 0% after.the Weiivatization efthe, amine

attached to Gl, by treatment with a base such as sodium h déoxide WO
2008/134E83PC TIUIZ08I061 95D )SchEMES ¥ BBty hensoxazolyl, can be
prepared as shown in Scheme 7. AmincSgl&idls of formula 5 (24) wherein X1 |
represents substiguents of Q as defined in formulac@peamtbe treatéd with a
thioisocyanate ocf)\ﬁ%gmulétc( erein X2 jshydrogéor h%log%%iﬁcl%ﬁwde thiourea
intermediates of formula (26). The reactiomis generally condugteddn an inert organic
solvent such as tetrahydrofuran, at a tempeyature of about -10 C tg,about 50 C,
preferably at abdtlt room temperature. The thiourea intermediates, with or without
isolation, when treated with 10lithium hydroxide/hydrogen peroxide provide
benzoxazoles of formula (27). Scheme 8 H2N-G1--X2 NHZ > 30)S (X11)o-3
(28)(29) Intermediates of formula (1) wherein X' is -N(H)Q @hd#Q is unsubstituted
or substituted benzothiazolyl, can be prepared as shown in Schemg 8. Halides of
formula (29)

As shown in Scheme 4, ketones of formula (5) can be treated with ethyl cyanoacetate
in the presence of hexamethyidisilazanc o provide compounds of formula (10). Treatment of

compounds of formuta (10) with Grignard reagents of formula (11) wherein X* is hydrogen

L3

or haiogen and X is halogen, in the presence of a copper(]} salt such as, but not limited to

[

Cu(D), Cu(DBr, and Cu(DCN, in 2 solvent such as tetrahydrofuran, at a temperature from
about 0 °C to about room temperature provides compounds of formula (12). Compounds of
formula (12) when treated with a base such as sodium or potassium hydroxide in a solvent
such as ethyllenc glycol, at a temperature from about 100 °C to about 200 °C, affords acids of

20 formuia (13).
Compounds of general formula (1) wherein G* is of formula (b) and L' is N(H) or

N(alkyly can be prepared using general procedures as outlined in Scheme 3.
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15 wherein X12 is chlorine or bromine, and represents substituents of Q as defined in
formula (1), can be prepared from commercially available 2-aminobenzothiazole of
formula (2% b éa) treatment of (28) with tert-butyl nitrite and (b%dis lacement of the
diazonium gl%{l)f’ HEd in step (a) with cuprous chloride or bromide. ?&‘gf&ﬁé%?hent of the
halide of (29) with an appropriate amine of formula (30) under analogous reaction
conditions known in the art 20 provides otinds of formula (31). Preparation of
the boronic estexgraf formulag (zgg@m)(sﬁ\x@hermcxz IS formu@(@gg@oghe
correspogdi haHeles—iﬁ—éccR leshedby rea@piﬁ\n with a bogonic esterteagent such as
pinnacol bgr@ne, in the presence of a base such &% potassium acetate, a“palladium
catalyst such as [1,1'-bis(diph€rylphosphino)ferf&eeneldichloropalladidf(11), and in a
solvent such as 25dioxane, N,N-dimethylformamide, toluene, or mixtures thereof, at an
elevated temperature. It will be a 1prezciate,d>ihat the synthe1tic §ch§ 8s and specific
examples as illustrated in the synthefic ekampPié¥'section are ifiustrat fd are not to
be read as limiting the scope WO 208/132693PCT/US208/061951 offthe*kavention as it
is defined in the appended claims. All gligrnatives, modifications, and ggyivalents of the
synthetic methods and specific examples are included within the scope of the claims.
Optimal reactioh CohditiBHE BAY PBAEHER oY P BaeH T idiTa S e veiy 5
dependindfrobride paftioulbr feGCtantd erployed et sabsitue itsipresentitotos
reactantgraised. ddnleéss thenvisecspeeifigeh, solvepts denmpergitkemapaethanieaction
conditiong gan,be readily selegiad.hy ongLf ordinary skill.in the aft; 2pecific procedures

are provided in the SynthetiC Examples section. Reactions can be worked up in the
conventiSHAPRANIEFAE Y By BtTHE I G R S SRBRE Ao th &b &hg fimser
purified atésriadg!o bréthsdordiivsn 1ot eteraiyckaowdim thalaridsuerrasdbienot
limited tomesystattization) digtilatigrepesdragtion dhitdratiomiand chrematagraphydUnless
othegwisg fesciiRed-1Be SN maleialsand fergenis Aie ShRRAMmErsiAl
available or can Ebe %{e ared by one skllletﬁl in tgleh rt_(firomﬁ(]:o merctaﬁy ayag}la le
material&{SiAgTREtRo I8 BEEHEd T e Rh &M CAI T atliPe B BTiKE eXpaPifiEntations,
includindeapppeptdtd prappatai o oe the byt 15 Wit igrreayehtdthire-
sequendetaidhe@ypthetic routepplotéctiomof @nyeltemicalfunetionakityidinaican not be
compatifle.with he.reaction Gonditiops. ang deRreiecioRalswitalle maintin the

reagtion sequence of the method are Induded in the scope of the nvention, Suitable
protécting grouﬁs é“n&)’thé methods for prblfe'c ing and 8epr0te‘ctlng différent supstitucnts
using sSUBHTSLAtANRS o EEtigcqratipe arahvEl ddYds 16 tiouk Skifchurre ot art;
examplescitivincincan betfound in ProGieeneyanclP oWV isuRrgtéctingeGreupsdn
ChemicalSysihgsis (316:ednicdaln Witey &.SRasMNY:(299) «whichds incgrmerated

herein by.reference in its entirety. thesis of the comppunds of the invention can be
ocompia e S S @ A SRR S AR oo
desthibetM hBASTRABEVES & Sh QhHaCHIEvERIM HTBEC oSS i bRy MAtE iSOt ot the
commerpiaiycavditaite;candve priépaeddypko Gedurgskselatited fréivrgtandard organic
chemicabtechnioyes: RGAUEsIhal Are,analag ot 1o thesynihesis Rk kRWh.
structurally similar %om]%%unds. [ techgij&%gs that are analogous to the above

. GYIEQHHOHC red Ve aMInEhon cond; . . . .
described schemes or the procedures described in the synthetic examples section.

When an optidafifrattie toriibt'a @mpotiidofthBTRvertbr sy firéad ifcaif be 30
obtainedibyoearrying o1 pithe€ Brotedtie s Riesdrbeddterein Nskigsan(Optidally
active staiing inateriak{peepated, Jor xamplesly.asymmetiedndustianof a suitable
reaction step), or by resolution of a mixture of the stereoisomers of the compound or
intermediates using a standard procedure (such as chromatographic separation,
recrystallization or enzymatic WO 2008/134693PCT/US2008/061951



resolution). Similarly, when a pure geometric isomer of a compound of the invention
is required, it can be obtained by carrying out one of the above procedures using a pure
geometric isomer as a starting material, or by resolution of a mixture of the geometric
isomers oﬁﬁégg%r%ﬁgund 5or intermediates using a standard prggéU ﬁ“ﬁg’%’& as
chromatographic separation. Biala:neat f;\ta Inhibition of DGAT-1 The identification of
the compounds of the invention as DGAT= ibitors was 10 readily achieved using a
high throughput screening FlashPlate assa(y““nﬁ?(fﬁ@‘assay recombinatigman
DGAT-1 contalnw\ﬁ’ an N- terminalsHisb- |t0@?e tag was proﬂu@  thgbaculovints
express@‘n‘”’é = Ansect cells ceIIs (e.g.,,
and collected by cént
[250 mM __..o"'-u- ,1!@ mM Tris-HC1 _(pHw4), 1 mtM EDTA] and'ly dt using a 15
homogenlzatlon‘%pparatus such as a Microfluidizer (single pass, 4 C). Cell debris was
removed by centffugation at 10,000 x ¢for 30 min, and microsorf¥dl membranes were
collected by ultracentrifugation at 100,000 x g for 30 min. DGAT-1 activity was
determined as follows: Assay buffer [20 mM FIEPES (pH 7.5), 2 mM MgCI2, 0.04%
ESA] containing 50 1.1.M of enzyme substrate (didecanoyl egceroI% and 20 7.5 uM

radiolabeled acyl-CoA substrate.[1-14C]decanoyl-CoA) was;added'to K3 ch well of a
t,0f nembrane (1
oce r 60 min. The

phospholipid FlashPlate (PerkinElmer Life Sciences). A small al
ngAvell) was added to start the reaction, which was allowed
reaction was terminated upon the addition of an equal volume #E) of isopropanol.
The plates were sealed, incubated overnight and counted thefnext morning on a
TopCount 25 Scintillation Plate Reader (PerkinElmer Life Scienc&p)DGAT-1 catalyzes
the transfer okl adiels hekiRe dacanoxt ereup Rl a L @o%ﬁ%%ﬁtﬁ%fh%ﬁ!ﬁﬁﬁanoy'

glycerol. The resultant radiolab e tridecanoyl glycerol (tricaprin eferentlally binds to
e hyaGERBEEUBARELI (1 PRSP PAENPIANE! P B A OF L
radiélabelédrpre FURE (0 B S6idsseimtillzinbineorpo theaetirte: Bie bottonh of wiumn
FlashPlatg-ing uce b fluarsicleaseframetherad aairtilanipwhichwaswngasureddn the

ToIOCOU t Rlate;ReAFEr. . afiOUR GORCENITRLONS (6:9- - 000k 5N Q-4 L aM 0191 nM,
0.1 nM, ?L(J)3 t%tl\{;l?{ 10. Oil%/lya&thgé%;e%resen}ayt?}%%co é{lﬁound 1f L\ﬁbei?nventlo o

ot 10 (RS BTt TR o TP oS A SO U D GAT 1
inhibitiorbratélEedpanesofutic predont ipveriige Jdpe et ﬁfﬁ%ﬁwﬁ Wi tosyl
2008/134693P G T SR2008/Q61A5] sty ealcuilatingthedGblvalies defineduasstbie
inhibitor gongeptatipn. framthassig QidakdersresPenss suiveabwhichihgignzyme

activity was inhihited 50%. Co ounds oft prese It inventi ectlve
bt DO A R S EHE et Ce TR B Ao hep (At
conditionrS antiddisdased iRemrane afééoé}éﬁéari:nﬁﬂﬁeB@m&q‘%&mw@wﬁr’éb@@GAT-1
Inhibitiospohedmpadpdmaitie pre samnt dnitniioniidgisey kM), Soingbunds of formula

i5  (22) wherein E is N(H} or C{H)YCOO(CH,), undergo a ring closure to provide compounds of

%—n

formula (23} wherein E is N or C-COG(CH3). Saponification of the ester functional group
can be carried out at different stages of the synthetic route, for example, after the ring closure,
or after coupling of (23) with (1), or after the derivatization of the amine attached w G, by
treatment with a base such as sodium hydroxide.
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Scheme 7
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{24) {25) (26) Paidos o7
Intermediates of formula (1) wherein X! is —N(H)Q and Q is unsubstituted or

substituted benzoxazolyl, can be prepared as shown in Scheme 7. Amino phenols of formula
(24) wherein X'' represents substituents of Q as defined in formula (1) can be treated with a
thioisocyanate of formula {25) wherein X° is hydrogen or halogen to provide thiourca
mtermediates of formula (26). The reaction is generally conducted in an inert organic solvent
such as tetrahydrofuran, at a temperature of about -10 °C to about 50 °C, preferably at about
room temperature. The thicurea intermediates, with or without isolation, when treated with

lithium hydroxide/hydrogen peroxide provide benzoxazoles of formula (27).

Scheme 8
N N HoN—G™— X2 2N
! B—pNH, = AR xi2 0 @:\ G2
G — G 28 Gl
(X )0.3 (X‘l 1 }0_3 (X‘H )0.3
(28) (29) 31)

Intermediates of formula (1) wherein X' is —N(H)Q and O is unsubstituted or
substituted benzethiazolyi, can be prepared as shown in Scheme 8. Halides of formula (29)
wherein X'? is chlorine or bromine, and X'' represents substituents of (@ as defined in
formula {1}, can be prepared from commercially available 2-aminobenzothiazole of formula
(28) by (a) treatment of (28) with tert-butyl nitrite and (b) displacement of the diazonium salt
formed in step (a) with cuprous chloride or bromide. Displacement of the halide of (29) with
an appropriate amine of formula (30) under analogous reaction conditions known in the art
provides compounds of formuia (31).

Preparation of the boronic esters of formulae (27) and (31) wherein X is formula (4)
from the corresponding halides is accomplished by reaction with a boronic ester reagent such
ag pinnzco! borane, in the presence of a base such as potassium acetate, a palladium catalyst
such as {1, 1-bis(diphenylphosphino Herrocene]dichloropalladium(Il), and in a solvent such as
dioxane, N.N-dimethylformamide, toluene, or mixtures thereof, at an elevated temperature.

It will be appreciated that the synthetic schemes and specific examples as illustrated

in the synthetic cxamples scction are itlustrative and are not to be read as hmiting the scope

25
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of the invention as it is defined in the appended claims. All alternatives, modifications, and
equivalents of the synthetic methods and specific examples are included within the scope of

the claims,
Optimal reaction conditions and reaction times for each individual step can vary
5 depending on the particular reactants employed and substituents present in the reactants used.
Unless otherwise specificd, solvents, temperatures and other reaction conditions can be
readily selected by one of ordinary skill in the art. Specific procedures are provided 1 the
Synthetic Examples section. Reactions can be worked up in the conventional manngr, ¢.g. by
eliminating the solvent from the residue and further purified according to methodologies

10 generally known in the art such as, but not limited te, crystallization, distillation, extraction,
trituration and chromatography. Unless otherwise described, the starting materials and
reagents are either commercially available or can be prepared by one skilled in the art from
commercially available materials using methods described in the chemical literature.

Routine experimentations, including appropriate manipulation of the reaction

15 conditions, reagents and sequence of the synthetic route, protection of any chemical
functionality that can not be compatible with the reaction conditions, and deprotection at
suitable point in the reaction sequence of the method are included in the scope of the
invention.  Suitable protecting groups and the methods for protecting and deprotecting
different substituents using such suitable protecting groups are well known to those skilled in

20 the art; cxamples of which can be found in T. Greene and P. Wuts, Protecting Groups in
Chemical Synthesis (3 ed.), John W ifey & Sons, NY (1999), which is incorporated herein
by reference in its entirety. Synthesis of the compounds of the invention can be
accomplished by methods analogous to those described in the synthetic schemes deseribed
hereinabove and in specific examples.

25 Starting materials, if not commercially available, can be prepared by procedures
selected from standard organic chemical techmiques, techniques that are analogous to the
synthesis of known, structurally similar compounds, or techniques that are analogous to the
above described schemes or the procedures described in the synthetic examples section.

When an optically active form of a compound of the invention is required, it can be

30 obtained by carrying out one of the procedures described herein using an optically active
starting material (prepared, for example, by asymmetric induction of a suitable reaction step),
or by resolution of a mixture of the stereoisomers of the compound or intermediates using a

standard procedure (such as chromatographic separation, recrystallization or enzymatic



1270 1340 1790 1830 2160 3310 3510 4060 4160 4200 5530 3.518.5 Evaluation of
Compound Efficacy on the Reduction of Chylomicron Excursion in DIO or CD1 Mice
10The purpose of this protocol was to determine the effect of acute administration of a
compound on & &Yfomicron excursion induced by a corn oil BSIEEHEEEF ean mice
(CD1 mice, Jackson Laboratories) or mice made obese by spontaneous ad libitum
consumptisHB7A high-fat diet (Buhman, K.K. et al., "I Bin! Chem. 2002, 277,
25474-25479)¥ DiktlintheedroesitpMOpiner ofl e nts:mimi o tkeirespects ofiaman
obesity angnaetaholie Ba.syndrame. Be:mise peedindbisstudy-have-beamshown to
be hypeginsylinemic.and psplinfesisiantfupeleptinemis and leptin pesistant, and

have marked visceral gbesity (for review on DIO mice see Collins et al., Physiol. Behav.
81:243- S48 S u31’ﬁ§ﬁ?€§%rﬂfgﬂ§?3“6%?ﬁ%’d’lﬁ RIS ST HErHY SRS Were typically
dosed at 0.03 mg/kg, 0.3 mg/kg, 3 mg/kg, or 10 mg,/kg p.o as a formulation in 1%
Tween 80 in water one hour prior t0 Biglogical Data

Inhibition of DGAT-1

The identification of the compounds of the invention as DGAT-1 inhibitors was

10 readily achieved using a high throughput screeming FlashPlaie assay. In this assay,

recombinant human DGAT-1 containing an N-terminal Hise-epitope tag was produced in the

baculovirus expression system. Insect cells {e.g., $/9 or High Five) were infected for 24 to 72

hours and collected by centrifugation. Cell peliets were resuspended in homogenization

buffer {250 mM sucrose, 10 mM Tris-HCL (pH 7.4), 1 mM EDTA] and lysed using a

15 homogenization apparatus, such as a Microfluidizer (single pass, 4 “C).  Cell debris was

removed by centrifugation at 10,000 x g for 30 min, and microsomal membranes were
collected by ultracentrifugation at 100,000 x g for 30 min.

DGAT-1 activity was determined as follows: Assay buffer [20 mM HEPES (pH 7.5),

2 mM MgCl,, 0.04% BSA] containing 50 uM of enzyme substrate (didecanoy! glycerol} and

20 7.5 uM radiolabeled acyl-CoA Substratc.[1-34C}dcca110y}-CoA} was added to cach well of a

phospholipid FlashPlate (PerkinElmer Life Sciences). A small aliquot of membrane (1

ug/well) was added to start the reaction, which was allowed to proceed for 60 min. The

reaction was terminated upon the addition of an equal volume (100 uL) of isopropanol. The

plates were sealed, incubated overnight and counted the next morning on a TopCount

25 Scintiliation Plate Reader (PerkinElmer Life Science). DGAT-1 catalyzes the transfer of the

radiolabel-led decanoy! group onto the s»-3 position of didecanoyl glycerol. The resultant

radiolabeled tridecanoy! glycerol (tricaprin) preferentially binds to the hydrophobic coating

on the phosphelipid FlashPlate. The proximity of the radiolabeled product to the solid

scintillant incorporated into the bottom of the FlashPiate induced fluor release from the

Cad
o

scintitlant, which was measured in the TopCount Plate Reader. Various concentrations (e.g.
0.0001 uM, 0.001 uM, 0.01 uM, 0.1 uM, 1.0 uM, 10.0 uM) of the representative compounds
of the invention were added te individual wells prior to the addition of membranes. The

potencics of DGAT-] inhibition for the compounds of the present invention were determined

31



20 the administration of corn oil bolus. One hour after the bolus was administered,
plasma samples were taken and analyzed for triglyceridcs. The compounds were
considered to be active if drug treatment resulted in >30% reduction in plasma
triglyceride&9i° 8§ treated animals (measured one hour after the"ddmiffSiration of
corn oil bolus) relative to vehicle- WO 2008/134693PCT/US2008/061951 treated
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provides;a_m)eLthJoLﬁzevem } ain-in-an-individual by administering at least
one compodﬁ%? of the i ?/3e0ntiom, or its pharmac@ﬁticall acceptable 20 salt, prodrug,
salt of a prodrug, or a combination thereof, in an amount that is sufficient to prevent
weight gaifluation $h&:RFEsENEIMeNtion.aisa.talates 19 thecuseafutienGempounds of this
inventiogfgnrhe treatment of obesity-related diseases including associated
dys]Ii{PideTn"lé"a;ﬁ’d other obesity-and overweight-related.complications such as, for
example, choleSBFBTEasIBHES S8’ FANKIA0TE Hidaagt g Bt Eakedr &g o cdidn,
rectum, YORTELE OBroastyS AP et d Bttt AN XSGR 2dke i rtebiRed ey,
menstrugirabnresmalitiesy infewilityPolycysiic ovaties;costeoaphriissandisigepmapnea,

as well ag.far.apvmRerefather pharmaequtical uses assnciated-therewiths sich as the

ention

regulation of appetite and food intake, dyslipidemia, hypertriglyceridemia, metabolic
conCromE B IR bt 2 M AU TSR PR S0 HBpER AT MLATLe

ath&tosEleftiecdiSEAgEs strehrdsindht lfavm?@zﬂrf%@ﬂrﬁi%féﬁﬁatiwb@r@ﬁm@éfév%ia, low
HDL levelsstiwyperiehsionpcandidyasculandised sevtncltidingsathiesosaletbsisyieeronary
heart disgase.corenaryaitery discasesand bypertensian) cerebrovascular disease

such as strokg, and %eri heral vegso(izIﬂg(_:isleVz;(l_:g{eu.mTereer_com‘gﬂugg\se o,fttm% WO a3
2008/134693PCT71182008/061851 iInvertion can als be tseful for treé’fﬁ@g’ '

physiologcH digéftrers 1eratdd ie, Tot BRaipne Rdgtifatioh B nstifraebuiRisy, ©
inflalnméatoryraspeises fiven sttatosis, ®levatedlivehdriabylghicatides:ronsakoaholic
fatty livepdisease. nemalcohalic steateheapatitis, pigskoa Kiasylglycasigas ke LDL

and Choi%tsrggri?lflev?g%t%régt tr@%l'%é‘aesn'\ﬂ%@br(?e%m ndrome Is, 2 characterized by a group
of metabolic risk tActors in one person. Such factors include, but are not fimited to,

abdomifArEbe S SR SRSgenic iy hpitirmiatRsotf tarurdbhefars s UEr 43 YrHe
triglycerides, low HDL cholesterol and high LDL cholesterol), elevated blood pressure,
insulin resistance (or glucose intolerance), prothrombotic state (e.g. high fibrinogen or
plasminogen activator inhibitor-1 in the blood), and proinflammatory state (e.g. elevated
C- 10 reactive protein in the blood). In one embodiment, the present invention provides
methods of treating the above listed disorders wherein the methods include the step of
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20same. The term "treatment"” or "treating" includes any process, action,
application, therpy, or the like, wherein a subject, including human, is provided medical
aid with the obd'ect of improving the subject's condition, directly 9&}{3@?‘3&,‘%: ar slowing
the progre%vgéﬁjggﬁ‘ggéondition or disorder in the subject. 25Compounds of the invention,
or pharmaceuticall ac_cc‘aptablle 1s,sglts, Vrloo'lru S, salts of nE)rod(riu S, 0 ombi}thi(t')n
thereof, CAK bE MG ed BISHE BY iR SPBIRAHISH (e S AdminStersd) With one or
more adefigivas phdrnacebicaiagehitss Contsiratendtrratpirimeltides administration of
a single pharmasguticabtosagedarmulatianebntajhingonsehmoteebithalcompounds
of inventign, qt pharmaceytically accaptable salis. Rradrug. Salts.of 30 Rrediugs
thereof, anﬁl one or more additional pharmaceultical ac e(éntqgs,_a% aelveill As administration of
the ComPBBUHAE SFINVERTIOA, BF pRAMACELLEAN afcaptabie salls, Hrodiig. <alts of
prodrugdtiseredtderidreaickaddition at pirataceatiebiagentomdie sk sdpattte
pharmaeeutigal-dosage:fermtllationpkioe examplecacontpdundocfufotmudd (2 1), or

(111), o \WQ204 18 31%6@%15%955@&!;%2—,QP%%—%%&%&@Q@ﬁfﬁéﬁ%l@ﬁﬂ%@&@%%b|e salts,

prodrugs, saltg oghprq rugs th reof, and one or more additional pharmaceytical agents,
can be adminiSt&réd T the patieRt together Ih & single ofal dosage composition having
a fixed rfeHBaén Hetiveontyiedient, tier ech tapretst cEpstiey 6?1@%w§ﬁhéfg%ﬁt can be
administeréiddh igepardte, oraictl asage: fahmtilatiop se B\Where sepanatedoSageula
formulatigns are wsesh compoundsef thetaventiop-tenphaimaceuicakisalts, prodrugs,
or salts og prpgrl,tligﬁ ggeregt. gg&g&g qr more additional pharmaceutical agents can be
administere auessenrﬁ%cily e'samé;_ time (e.g., concurrently) or at separately
staggered timA¥ IS ERtIEIY PETERARIdeTHs BshBo iR aeBrig A& ion (or
phammaceutical Saltssipradringssios visdits of prodrudgs théréof:cdn bénusgdiin
combinatiaR.with.ene of mare.al thedellawingpharmasesticalrgentscipehiding, but not
imited to, g chesiby,dige aelyding 3.3 00ni8(s el 48 Ghii0 248 Bl
antagonls%s andror |n\Per_se agonsists (for example, rimonabant); neuropeptide Y5
inhibitor&sispatitst SEHEFRLSHATS QUM LRTS XS Bt Y RACPUTAT R CI-Ir]
antagonistsdandstipaset inhibitorsysguwohdas torrexaimpler, briistat@Xenidalecd®bad a drug
compound thatmodulates digastion apsiarmetabelistm suehoas: dugs dratimodulate
thermo%ggv%gswclii&g%%ils, gut motility, fat absorption, and satiety. In addition,
compounds of the invention (or pharmaceutical salts, prodrugs, or salts of prodrugs
thereof) can bEaBfHSEREEh LBl TR R Briks SPARGPRYSP tHE BN GHiF™
pharmadeuticahageisifchsting PRAR tigehs: (eryotis tys Bmdaryo nist shanzhiy -
secrctagegues28.fiocexampleyisuionylisa drugs anenpon-subiemytirgaiistones,
secretagegies), RUCSIdascIbIPEOrS JRsUIN.SeNBIlaGES HRERANLINERS G ArRUL
lowering compounds, and insulin and insulin derivatives. Such agents can be.
administ&raY SABYASESHEIR SHS WA BP Yo BImE SEmHISU Ao SF s REEBounds of
the inventionrinselisndritdnsuinadetivetives fricludetetteionbeanerstertEetingforms
and fornulatiems mf-nsulinuBPARligandsieanfinglude 20 aganistkangitpiaatagonists
of any of the, R1ec : C inatign. reofFor.example.PRAR ligands can
include ﬁgpaﬁiﬁ}é%‘%dﬁﬁgpg% %%%%%%§6%$%ypcopﬁ?e}n n ofhtV\(I/:;‘lor. hree of the
recahtorS BT EBAR  BISAR WARGS MELHE BT s¥ample. F8sigitazond ogfitasene, and
pioglitaZomecBlifsrpivedr drdgslinkiide, forestaiipleadigriricns, ditAspliraiding
chlorpropamide;dalbuiamide, aad glipizidecasgltcosidasaiinhibitard B@dneltice.
aearbosg, miglitol; Andvealibese dnsulin: sensitizersinclude.PRAR:YBgQRistasuUCh as
the glitazones (e.g., troghtazone, pioglitazone, englitazone, MCC-555, rosiglitazone,
and the like) and other thiazolidinedione and non- thiazolidinedione compounds;
biguanides such as metfomtin and phenfongin; protein tyrosine phosphatase-IB
(PP-1B) inhibitors; dipeptidyl WO 2008/134693PCT/US2008/061951 peptidase IV
(DPP-1V) inhibitors (for example, sitagliptin), and 1 Ibeta-HSD inhibitors. Hepatic
glucose output lowering compounds include glucagon anatgonists and metformin, such
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5 meglitinide, repaglinide, glibenclamide, glimcpiride, chlorpropamide, glipizide. GLP-1
includes derivatives of GLP-1 with longer half-lives than native GLP-I, such as, for
example, fa_t(t)y-acid derivatized GLP-1 and exendin.  Compounds of the invention (or
pharmacelﬂlcg]mgéﬁgj,sprodrugs, or salts of prodrugs thereof) cah 50 BEUL8Y in
methods of the invention in combination with one or more 10 pharmaceutical agents
including™ Bt Ar& RFRMTEF TS, PIVIE BH APEGlesL & BT | Fgft?ﬁji dotife AR fror
exampleesiiagmany, faetip aciioierinfeeonipoureiegivaciphvend; ipiditdwerng drugs
(e.g., stanatestersi-statelglycosides sueh as-tiquasidescanic azatidipenss sueh.as
ezetimibg), AGAT:inhibiters (suchsas avasimibel, bileacid seqrestants,hils agid
reupstake inhibitor mlcroson]gal t(la?glg%cendes transport inhibitors, andlflc?t‘l% acid
derivative& 1B FME 2 EBAPBUTEERSL HIIBIEETS IR I8 e BRSBTS as
lovastatif® Shiaistdiin prevastabierfestativg Stdivagratirvlwvddatdiipdiavagtatin,
cerivastatin, taggk L4} SR2HFIDriGoastchdertyative® ingludes oy, axampleywclpfibrate,
fenofibrafe, hezafiorate.ciprefirate i Reclofipratensiriiomte ,{@th%%r@fé,h_ﬁggéh_ or
Sequestrants mq:ludg,‘for _eg%rpp_lle, ctb%)é?tgra}nyne,_c ,Iestllpol, an dljal_lglarrélnc_)alkyl
derivativEs BF 85 SEL TRk Ed dexirah S 0B O URGL bF thE TR ERlidR % o PAS maceutical
salty prodetigsrergans o prddiagactieredn eah arss peusairrresiviirnation with anti-
hypertensire dhdgbysushdassdare xampiah Osblogkars ardhA Gk iMhibitarsrimxamples of
additiong|anti-nYRAMeRSIVE.adeRRSAF HSe A sambinatianyvith, the campektnds,of the
present invenion facluds calcium channel blockers (L ifype and T.9pe, o g, difiazem,
verapamdﬂf Al eéi‘plne, amiodiging an mybenf“lf)adlﬁl), fiuretics l(ne.'g., chiofothiazide,
hydrochfbréthiasienfimlstrras e Rydroflirdcride ChEHEPO RISt FERRIEIons
methylchidrdthiazidetricklotameathinzidey polythiazideichenithiazide, Bthadrymic acid
tricrynafgpn QiiRrihalideney iHrasemids: Muspliming humeianide dHamiensnes
amiloride, spronqiactonerenin, nhisitors, ACE Inhibjors. (6.9, captoptl. zofegopril
fosinoprit énal pnﬁ ceranopril, cilazopril, efaprl , pentopril, quinapril, ramipril, 30
lisinoprilf " ATFsETaESp s HNEAGBHIEYS (57!, TesSirtaric iPh &SRR A A A BT receptor
antagonisten{egticsitaxsentary; atisdatar, meutradrenclopeptidasesitNit Richntnbitbes,
vasgpepgiglasc inhibitors (dual NEP-ACE inhibitors) (e.g., omapatrilat and
gemopatrilat),ﬁnchgtr‘%gg%ﬁcxg\l(gyzgga%lgSIlJBGCQZ&E;CT/USZ1108[0619511 The compounds

L Tne any ProCess, aChon, appid . .
of this invention can also e,co-admlnlstered'lwnh an ner tin such as, but hot firited to,

exenatid® ¢ “PhESESTASHRNES Sthig rietifiol (aP pRarmdce it asdis “Wredligs, or
salts of prodnrigstthertsf) cannbidatilfzed tocadhievdthe desimediiphempaseiogical effect
by 5 admj{di_ﬁtﬁa{maﬁ@_@umm&apeed thereof in an appropriately forml_JIated_
phgpaqutIC%L&$m9£%¥lglg SHRICE QL EXAMPIE, a&@@é*gﬁeasmg nmaldneindipg

human, in need of treatment for a particular condition or disease. Theretore the present
inventioR"HEIR&S P AERE (RTERT cBth o SHBRE A AP A T rBIGIRY"8E Y thérdBeutically
effectiverdimstintdf sk ompoundtorjsitans ademicalisaltsgpreodrggdirerimalistafprodrugs
thereof) identifieskiystheod Ormethodsidencihed oraln feambination Mithea or
pharmageufically accentable a8k Lhe.compevnds.identified by fhe-metheds

described herein can be administered with a pharmaceutically acceptable carrier using
any effeliVR EorveHtBRar a8<Egs "t?ﬁ'i?‘f aﬂrﬁ%ﬁ?‘é‘?%%?]nﬁ%’fﬁn%ﬁé&i%*t%dﬁﬁldﬁtﬁﬂﬁ%
release prépsarationsdo iy vpaienterayresicatyy cednlikesstherphammadeutical
composittefiszeamdbeformulated fardokakadminisitation insolid:oridSkhauidsépsme for
parenteral ipiechion a5k reciabadmIsalian. . compNBdSIRRRAASCUtieR/lY:
acceptable carrier" as used herein, means a non-toxic, solid, semi-solid or liquid filler,
diluent, encapsulating material, or formulation auxiliary of any type. Examples of
therapeutically suitable excipients include sygars; cellulose and derivatives thereof; oils;
glycols; solutions; buffering, coloring, releasing, coating, 20 sweetening, flavoring, and
perfuming agents; and the like. These therapeutic compositions can be administered
parenterally, intracisternally, orally, rectally, intraveneously, or intraperitoneally.
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Injectable preparations of the present compounds include sterile, injectable, agueous
and oleaginous solutions, suspensions or emulsions, any of which can be optionally
formulated 30 with parenterally suitable diluents, dispersing, welling, or suspending
agents. Th‘é’é’ez‘i?ﬁésé‘%%le preparations can be sterilized by fiItratW’ﬁ?F&‘ﬁ@ﬂ”éI
bacterial-retaining filter or formulated with sterilizing agents that dissolve or disperse in
the injectdBETHEWHS thATBTTBH OB GRILT %Sy THe Yorystamdibrihadrasshtifvention
can be défsied! birwauRod 8¢d84 698 RATIHIES2008/06 1951 treiritra liquidgsuspension
of crystalling-anapaiphausmmatesinkwitty pepsrater:saleRilin Thedate Rtakserption of
the componpds depgandsHRonhelr raig.of disseltion,whigh, in turn, depends on their

crystSaIIinity. De gyeq absorption of a parenterally administered compound can be
accomplished By disSBIvR g BF&USTERENG THE G SORECHGI e AE S d&hot forms
of the confpoimes¢analse begprepatid Byrrricweteaps utating thersamaldfional
biodegratablepolynagsss Repentingsupontherain of compaisnddopahmarand the

nature ofthe,palymeremplayed . the [A18.qf release can be controlled. Depot injectable
formulations are also ?eretgared by entraﬁ&glng the compounds in liposomes or

microemulsionS'tR&F & e CoABREBIE WitH bBdT HY (B THEHIE Ao Lty S TEIHE fBr oral
administiation pPigpresent €oipounds inelitie capsles, tAblets obills, pbwiers, and
granuleshimsushdorprsisthecoinpaund issmixedwiticatleastonednests thempeautically
suitable gxgipient sush:asa cafties.filensxender. disiiegating agentsoition
retardmgleg%entﬁ (}Ne\t{tgn%gtg,?nt, abs?rtbent, or ‘I.ub‘rlcan}tl. With (_:anpjsul?_s, tablets, and pills,
the excipient dan alsd Contain birrarig AgEnta s ubsbsitorlds fEF aetal diiiSration
15 can PéprEpafed By et Eorfpubite witkshesdiratiennsncihiwtNerExeipient
that s setid atdorginanyteiperaturelbes Higiddom thedrectumbolism Thehpsesent cempounds
can be migra:encaRsHHARd Eh-RNe R MAreaL IR RXciRiANLa Aiscussed previously.
The solid dosage forms of tablets, tE|ra7(11,e_u=,\ts, c(fa}xpshules, pills, and gra{gnules can bg
prepared with coatings and shelfs such as entefic and TeleageseBitoing. iftRese 20
forms, tREEHR TR EaA e iftkET hith atiizsepiatnes dilterm ehdiccRicsfrionally
include tabtetingdubricantednithaitfs KCapsilegoansalsomopiiopallylcontainopacifying
agents that delayirelease nfdhacampaundsinadasired-Rartefdhe inteslinglyact.
e L P A ol e ol e i o e
present compounds to the ody. %uch’aosage orms are pre area b disgolving or
dispensiAg!F5 tHE Co patihtesTh HHep AIPEEYREHRIIT. A SsHBEBHY eriftaticaevdan also be
used to idereasd thefflhx ehtredgemipbendsracnossdhie skinpaid theveatesofabisorption
can be cantrehedbyroxigiagarate coptaling membrane ok Ry dispersing the _
corspounds, n &.RAIVIMEL Matrix-of 96k Therampounds of the nvention can hig used in
the form of pharmaceutically 30 acceptable salts, gsters, or amides derived from
inorganit Br ity dhittadiadT e dP AP Ip R ScalitidaR acEBptible AR dstérs and
amides,toadigsiad pigrain includesalspomitEMors, BBterdiand awlidesfofccomppounds of
disclosedsheiteimshichiaresavithin fheiscope ofsaynemedicatiudement.suitable for
useinc EHJ%EQI,V )';Itfﬂn 913(,55&&%?59(! Q}H@&?@(ﬁb%gulé%wd%% gi\xl zide. ¢-glucesidase jnhibitors |
2008/134693PCT/US2008/06 QEl_anlmaIs without undue toxiclity, irritation, aTerglc
respons A AN THE kS IS BB FTs Whti s Pas S ot bebargriiisrsitb aand are
effectivelfog thairdntendetiijgwsne, pioglitazone, englitazone, MCC-555, rosiglitazone, and the

like) and other thiazolidinedione and noan- thiazolidinedione compounds; biguanides such as

metformin and phenformin; protein tyrosine phosphatase-1B (PP-1B) inhibitors; dipeptidy]



Pharmaceutically acceptable salts arc well-known in the art. The salts can be prepared
during the final isolation and purification of the compounds or separately by 5 reacting
an amino group of the compounds with a suitable acid. Representative salts include
acetate, agvﬁa%‘é’x’éiﬁ‘fﬁate citrate, aspartate, benzoate, benzendUHGRYEFHiZulfate,
butyrate, camphorate, camphorsulfonate, digluconate, glycerophosphatc, hemisulfate,
heptanoBte e h dREE ok riktetorsetitiopatan sy miagirdnhard e beiaftasl, imihiate,
methandsukonatcorraphthylencsylfonatendicotinkteluoxalate; paikoatd, pedtinate,

persuIfageefsaphﬁwa%@ia{aamicla@m@écmicngeam&@r@iy@@@@wi@m&@ié&l&%@mc

tartrate, frich q;oag:etlcatrlﬂugggchfg gl ate, para-to Iug:nesu on decanoatc,
hydrochloric, L‘hygré"lraerai)nrﬁgc‘": sulfuric, phosp‘ﬁlg;?(czwzafrﬁ1 atd F’I"(‘mﬁ?et §1r%aiﬁ3déc lﬁnpg of the

compouRig EaiaISd 58 are o damidtn SIRYPERIoribEPSRamiNe A 0df8S such as
methyl, éthyleptopyiisop@gyl, butybnlauhyli-imyristylpsteadyE -avddhe, likecxibBasic
addition ﬁ&}@cm1Mtﬁ£ewedadwmdthe final isolation and purification of the present

compounds b)ﬁ(;%%&ﬂ}%p ofa 9%@1%& | m"é’c'éht%d Ieble ase such a % r%/dromde
carbonate, or bicarbonate of a metal cation suc dlum pota%sw

calcium, SR E&IHHC OF At £ %ﬁﬁ?&tﬁﬁ rﬁ"a??}ﬂ%‘é@éﬂ’?d‘é’r‘? BF &Py amine.
Quafernalyasviviesd glgsrtieriviedifro vtnaesthrgl imiieg, dinétbylamindptrimeathidaminc, 20

triethylaﬂﬁﬂﬁmdk&th’lyiammﬁpletlﬂyl@mneatfibdi&W&FMﬂ@c&yﬁtQm,(é\g Ngajm%shyi@mline

Nmethyhmwc@mglasgbl\ee@ mmammm gw&;@m%y amingRragel N&:afibenzylaminc,
N, Ndlben% henet éamlne &&hamlne and N,N-diben lenediamine,

ethyleneBigiHifEath ﬁ&‘gﬁﬁﬁ%‘ SR %@Hﬁ@cgﬁéﬁ’ iSRS like,
are conte@hipleitedrissopring Wiiehightvedse opesofrthiehresenttihviémiiori @ 8Thettesm
"phasmaceidtically-aioceptableiesterhas wsedhsreifureers {0 pstarsnofisempounds of

the Invepltmtwml%mgmIyzoevlptmor@,@gamcIQQ%LQQS&&O@&%G% %@N&&e@q in the

human bogy fo. Ietave the arefnt comp 1oun or a salt thereof, Examples of
pharmad8lticaii aceepiaste, o iBuE e SRitasst tﬁ‘é"iﬂ]\’féﬁtld’ﬁzﬁ%fﬁﬁe 8y esters
and C5_b?%3fé1@a14@w@§ﬁéﬂrsanélmﬁ§ﬁ@|Aea+m@@t@p@é¢écpr@mm csteysiofthe
compouadsigio8endliaiinventianpan-beipregaretaseaiing-ie. conventional methods.

Phagmaceuticaliy, Geanisble: RiRE 981 he-ARRERASH ONIRANL XY ArQHRS R reaction
of the c%rl‘np céjntdhs%t %ontglgs thg Ydrox%grpu with acid and an a k¥lcarbox ylic acid
such as acetic Acid-or with Aciand Sk AIEErBORy it AN 4B Ss BERZBIREY. In the
case of gﬁﬂﬂﬁ‘@ﬁrﬁ&é éSﬁtéﬁiHﬁﬁ@“V\?@@O‘%Pﬁ%%ﬂ@W@%%m@8&%1f@”alrt?oiiéyl|c acid
groups, thebphasmade iticathp@adeptailereste isvaréoprepate chfram CompowEss
containingshe earboxylic @glddgmp@ byrmmilqnf&ﬁm@ %9{’{&9 HQ%M&“E)%%Q gpch as
tr|e£ ylamin, |de I t , for exam |od|de benzyl

|
iodide, cycIol|r3“(<§n$|yig|o§{h ‘X"’E]'r‘ﬁ%?fas gé(fn gm Bty “ﬁézéc nyorfoﬁ%lén EBREUNd with
an 5 ac‘?&]gﬁﬂ%eéhfﬁ%(’??ﬂwi‘&l%ﬁ‘éﬁ’&eaﬁlﬁ}k’w&ﬁb‘é%%d’abﬁ*% bes7ddeeacid, or
with acidiandan awikarhoxylferacichisubhidsbhernzoieracid. mustheidermbumetanide,

"pharmagguigally, amga&abiglﬁml%n@}sr@laﬁolnmf@,m, A@Erﬁlﬁ%&%‘é@“%&%@?s of the

invention derived.from amm rlmar kly gmil §econde}r}/ C1-6 dialkyl
zZ0 c%?pn Tosmmopril, cnala TANE 1420 d 0 UIT CAmipr
amines. In the case of secon ary amlrﬁ’es the rﬁlne an a1 &)]bé(% } form-of'a 5- or

10 2 meiiBRraY RetrGERIE ettt gorte ﬂﬂtm@%ﬁr%ﬁfmmmégﬂae%éwam
ammonia@his®s alleyd prisnassyrdamidesserich.C he@rdialkydosecdrdariNamid esiainers,
preferredisivaniaes.chihecompounds of thednvention.canenienared.ageording to
conventjgnal methods. Pharmaceutically acceptable amides can be prepared from
compounds containing primary or secondary amine groups by reaction of the
compound that contains the amino group with an 15 alkyl anhydride, aryl anhydride,
acyl halide, or aroyl halide. In the case of cgmpounds containing carboxylic acid
groups, the pharmaceutically acceptable esters are prepared from compounds
containing the carboxylic acid groups by reaction of the compound with base such as
triethylamine, a dehydrating agent such as dicyclohexyl carbodiimide or carbonyl
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WO 2008/134693PCT/US2008/061951 Roche, ed., Bioreversible Carriers in Drug
Design, American Pharmaceutical Association and Pergamon Press (1987).

Disorders that can be treated or prevented in a patient by administering to the patient, a
therapeutically €fé&iive amount of compound (or pharmaceuticaf S4E §I5d lgs, or
salts of 5 prodrugs thereof) of the present invention in such an amount and for such
time as is nece SRS EEhidVE thE GBLPe &Pt PP HE TEMTtrSt aEliieally Effective
amount, mpefdpse assuficie midrountsfide compound of the invention to effectively
ameliorate disordesshy-iahikiting R@ATNLat pirasonabledenegfitiiisk mtiqiapplicable
to any medlical trgatment, The sRgcific therapeuficallyeffective dose leveldor any

partits:ula'r atient can depend upon a 10 variety of factors mcludin{g the disorder being
treated ARG THELEY &Rty B iR UREHIEF tHe Bt BF 1 COFPBITAT BmpBRSYEd! the
specific evmpdsition‘etmiphoyder; theralie sbobly weightagerdrdibhdaithnsexnanddiet of
the patieniihe: tine phacminisimiionoraute.af adeunistiatipnssateafaxcrations the
duration, of the dreaiment. andsdikgs Hsedingorbination auseingidentaldherany. 15The

total daily dose o{th(ﬁ(comepo_unqlrsi of th present invention necessary to inhibit the
action of}/ BERH 1T PARYE S HivitadTad8es Tl BE iR A GHME 0 SREATHIR Hdm about
0.01%o gk By Wreighty ivabmie préferreerarrgecp rpoiritiscet e Present
inventiondnibitith@actian of DG AEHLR dsmgle ordivided dosasfigm«abeit 005 to 25
ma/kg bady.welghtnSingleARsecaMA :sgf@rb%f&%oe%mamoﬁamagg%ﬂtmswmu't'p'e
doses thereof of 20 C%rzlig compounds of the present invention o make up the lc;lally dose.
In generdl; treatment regimens mchids administration’tss PatiePir e8d 5 Sich
treatment fron] EHGEECATECtOcaBERIt OB HE forthiabRipsl ndisperdayiradihgle or
multiple itpsErm, forfaeompeunasidentdidddythe:methods described herein can be
administered ag.the.selg.pharmagsulical:Agepl-0f N.cAMPINALIONWItR ong.oL more
other phg aceutiqgl {gqen.t?s ‘%% wcnere the corpbination.caus S NO unacc tablfe
o

S0 SeIN1-80 TT1GUL Huent, encapsulaiin maferlal, 1 IOrmuiaton a Ehf .
adverseeffects. For example, the compounds of this invention can be Eombiéd with

anti-obe&ity YOF- witFiRBGV A htarassaly orsthier TRt atiof e ritgah detheetikendThus,
the presémiviiventibnealsoilhclydesphaintace uticdii-campdsitionswdaioty.areamade of a
therapeuyticaliy.effestive.ameuntolia.compoundidentified.bythe methads Agseribed

herein, of2 phaimaceuticall.acceptable salt ireaf, . 30 pharmaceutca

C? ! ” g., AN Tavcn(aﬂﬁgy or
acceptable carrier, and one or more pharmaceutical agents as disclose feinabove.

The conBBaHY & processes of the present invention are better understood by
reference to tharfsllowizg éxam plesravhithinstediote nfldd ascamtilhestration ofcaiid not a
WO 2008H:33/#93RGE/S2008/06:95 InlimiiationLMpenihe seeresehthe dgvention.
Furtger, gl citaflong, Agrein.are Incorporated by reference. Examples;z emple 1
N-[2-fluoro-54 triflu oro ethy 1 )p_heny_gl-N -1442 4-%y ro - _
xytetrah%‘f@lﬁfgi{lb?ﬁﬁﬁl’%ﬂgﬁﬂé- Bésides inert diluents, the oral compositions can include

wetting, emulsifying, sweetening, flavoring, and perfuring agents,

Injectable preparations of the present compounds include sterile, injectable, aqueous and

oleaginous solutions, suspensions or emulsions, any of which can be optionaliy formulated
30 with parenterally suitable diluents, dispersing, wetting, or suspending agents. These

injectabie preparations can be sterilized by filtration through a bacterial-retaining filter or

formulated with sterilizing agents that dissolve or disperse in the injectable media.

inhibition of BGAT-1 by the compounds of the present invention can be delayed by
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thiazol-5-yflphenyl}urea 10Example IA | -(2-fluoro-5-(trifluoromethyl)ph
enyl)-344-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2- yflphenyflurea To an ambient
solution of 4-(4.4,5,5.4etramethy1-1,3,2-dioxaborolan-2-yflaniline (2.0 g, 9.13 mmol) in
tetrahydroﬁvj? ﬁ"%%tf“ﬁﬂ) was added 2-f|uoro-5-trif|uoromethylphlé%{ﬂ”i% fg%lﬁélnaw (1.32
mL, 9.13 mmol). After 1 h, the mixture was concentrated under reduced pressure to
afford tHE'TRI& EBHIpHATE®SR & WRIFE TSI, MRS HAE 4 S8 IS P B IgRY S
4-(5-ioddthizzoh2aiditetranidio-2rnpyranddrolde 0Ty heipldi(-T8Erbokitiohief: thiazole
(2.0 ML n28. 24830 M inthetrahydmfuyani{dd@ andb)onasracde gk daaty lithitm 24 .4 mL,
28.2 mmgl, 2,48 M i Q&é@@ﬁ&mpm&yﬁgasﬁ pél?éﬂ%tﬁé’cgﬂ}%@(&’ﬁ bliPyiRR4(311)-one

(2.59 mL, 28.2 rnmol) was added In a single por ion. After 30 minutes, n-butyllithium
(11.4 mE98 M6 48 RAAHEZRAR iat L PRSI PFIL TR A A
allowed tedstirfoblancheititionsP 20pgipuite Sieaiter e arES setiish Bf ibdimed .24 g,
28.2 mmol)dpdetrahygiofuran:(tk mllsaasaddeshasopwisgolbrssactiommasithen
quenched by the-additign.af-satrated aguenis NazRads andistivhacsiaie. (100 mL)

and allowed tg warm to ambient temperature. The layers were separated, and the
aqueous WAL RS PAGEY Wt Saditional ethyl acetate (2 x 100 mL). The combined
orgéhics wereStffctisatioanhif psus e oA fiftdraresan coevaeshtpatett tapgiie a dark
solid. 3Qduituratieref the residueiwitihdichloromethanegave theditldsempeaund as a

beijc so Iiiﬁiﬁ, Q%JQCW{%]%%&M@ chrplg%%plg 4 @an%fl@ﬂ@'r’;’ Q[@ﬁgéi(rlﬁi;integraﬁng agent,

fluorornethyl)pheny11-Nt- t442-(4-hydroxytetrahydro-2H-pyran-4-y1)- 1 ,3-
itichat i tenc et b A A et G e RN

(250 mgzlti},gger?ﬁﬁ@mt can also contain buffering agents. Suppositories for rectal administration
15 can be prepared by mixing the compounds with a suitable non-irritating excipient that is solid
at ordinary temperature but fluid in the rectum.

The present compounds can be micro-encapsulated with one or more of the excipients
discussed previously. The solid dosage forms of tablets, dragees, capsules, pills, and granules
can be prepared with coatings and shells such as enteric and release-controlling. In these

20 forms, the compounds can be mixed with at least one inert diluent and can optionally inciude
tableting lubricants and aids. Capsules can also optionally contain opacifying agents that
delay reiease of the compounds in a desired part of the intestinal tract.

Transdermal patches have the added advantage of providing controlied delivery of the
present compounds to the body. Such dosage forms are prepared by dissolving or dispensing

25 the compounds in the proper medium. Absorption enhancers can also be used to increase the
flux of the compounds across the skin, and the rate of absomption can be confrolled by
providing a rate controiling membrane or by dispersing the compounds in a polymer matrix
or gel.

The compounds of the invention can be used in the form of pharmaceutically

30 acceptable salts, esters, or amides derived from inorganic or organic acids, The term
“pharmaceutically acceptable salts, csters and amides,” as used herein, include salts,
zwitterions, esters and amides of compounds of disclosed herein which are, within the scope

of sound medical judgment, suitable for use In contact with the tissues of humans and lower
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5CsE (269 mg, 1.77 mmol), and tetrakis(triphenylphosphine)palladium(0) (69 mg, 0.06
mmol) in a solvent mixture of dimethoxyethane ( | mL) and methanol (1 mL) was heated

to 90C for 16 h. The reaction was cooled to ambient temperature and diluted with ethyl
PCT/USZ008/06 1951

acetate (ZWZ)O%H%T‘%O (2). The layers were separated, and the organic was dried with
anhydrous Na2S04, filtered, and concentrated to gi\{e a golid., The residue was purified
via RP-EBTES TOTSPEphieia P80 FEaieh AAEE HigR Bresirditfid Eriamatsgfihy)
using a Ftrbase SR benTiir Rl 1250 80! mins fEstiomiarieh T ddtection analyzed at 220
and 254 nM (prepataiiielnethatibwatets with 0.1.%a dtifluereacetic asidsand GELCN with

0.19% trifluaroacelic Acid gradienk:9aw ﬁh‘f?egi&qoyfeﬁl@%a%%% at @%Hg] iy.) to
provide the title compound as a white SO id, 'H NMR (300 MHz, DMSO-FLGK pm 1.69
(bid;J ZF55543 #519)e 5 P30 FOTRERSTH B985 76 m: B 6B e “f%@,'
7.37-7.42c€tr; 2dhyicy Baes 41T, 35T BOmc2Nezeac00i(eaa pyuisie1baraieH), 8.94
(m, 1 H):3b:48;, lczl'lﬁleﬁde&I) A 482 MetebidnhspaumplecRisul fate, Niej@dda(d,
-Zeg(hty_#-‘lﬁmmﬁygsphﬁagIpgéﬂérgé,,%@%%-?{a{lﬁhfmﬁg{Lgaﬁ%e,rqféiﬂéanﬁsmfomd o

rifluoromethyl)phenyllurea Example 2A 1-ethy1-4-(5-iodathiazgl-2-ylpiperidin-4-o
Exampl@f’?%’l\ﬁa‘?ﬁrﬁigﬁgge“ 08%%6%;1%5 to the p‘roggﬁurte’ éfsg‘?. t%g% : g%pf‘ewf?ﬁ\,
253ibstitigtitiy Qx| piyeieinersiafor dinydto PR Sy rartleestagion & MSOrEsEY) raiz
338 rivigildibvExamplel2Besulfonath  undecanoate, hydrochloric, hydrobromic,  sulfuric,

41241 -efhyd rdsRy oy RiReridinAnyc drdus i@z ebmpyiRR e Ry Il i 2 Haero-ar wi
30(tr|flu%9rln mgé)e $nlxl hre The tglfluor%a cthaC|d slalt of thei ggelc&m_ ound

es, and iodides suc )

was prepared Sccording 10 the procedure described for Example 1¢., substituting
Examplé&2ZiForestanipiéit BkeH NMR (300 MHz, DMSO-c16) -73 ppm 1.06 (t,1 7.1 Hz,
3 H)51.78 (br Bhsiz AdhiiBoklz31@ &), 1. Ai2pflord during the final isolation and purification of the

present compounds by reaction of a carboxyl group with a suitable base such as the
hydroxide, carbonate, or bicarbonate of a metal cation such as lithium, sodium, potassium,
calcium, magnesium, or aluminum, or an organic primary, sccondary, or tertiary amine.
Guaternary amine salts derived from methylamine, dimethylamine, {rimethylamine,

20 tricthylamine, diethylamine, ethylamine, tributlyamine, pyridine, N N-dimethylaniline, N-
methyipiperidine, N-methylmorpholine, dicyclohexylamine, procaine, dibenzylamine, N,N-
dibenzyiphenethyiamine, T-ephenamine, and N,N-dibenzylethylenediamine,
ethylenediamine, ethanolamine, diethanolamine, piperidine, piperazine, and the like, are
contemplated as being within the scope of the present invention,

23 The term “pharmaceutically acceptable ester,” as used herein, refers to esters of
compounds of the invention which hydrolyze in vivo and include those that break down
readily in the human body to leave the parcnt compound or a salt thereof, Examples of
pharmaceutically aceeptable, non-toxic esters of the invention include Ci¢ alkyl esters and
Csy cycloalkyl esters, although Ci 4 alkyl esters are preferred. Esters of the compounds of

30 the invention can be prepared according to conventional methods. Pharmaceutically
acceptable esters can be appended onto hydroxy groups by reaction of the compound that
contains the hydroxy group with acid and an alkylcarboxylic acid such as acetic acid, or with

acid and an arylcarboxylic acid such as benzoic acid. In the case of compounds containing
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WO 2098/134693PCT/US2008/061951 t/ = 10.9 Hz, 2 H), 2.69-2.87 (m, 2 H), 3.30-3.44
(m, 4 H), 6.00 (s, | H), 7.38-7.43 (m, 1 LI). 7.48-7.54 (m, 3 H), 7.58 (m, 2 H), 7.99 (s, |
1-1), 8.61 (m, 111), 8.93 On. 1 H), 9.32 (s, 1 1-1); MS (ES]) ink 509 [M+Hr. 5Example 3
4-(5-14-[(5,7°dfHEME 1,3-benzoxazol-2-yl)amino]-3-fluoropheny§TUS#esga1os1
yOtetrahydro-2H-pyran-4-ol Example 3A | _
10N-(4-BFBPRO7E itk RofRE ipis rractiiediiAprspizbitje s 2ol 2epsrihom comnoandbient
solution efRamrie-4G-dipethytphensl .85qe6 & mnobansh2-fwrad-hiomaphenyl
reaction e cosind (0. and LOHLHI0 (T 6 a e e e owed by
reaction ) coqle nd.LiOH.H2 : 41 mmol) wa ,

the drop\lf\%/@%’ﬂ%ﬁ%#yof%ga %Il%ﬁ BH r%Er,e%af% éLn‘w’_r‘ﬁ@(‘% ‘%nv‘éfrtgl‘fscﬁﬁ‘m‘ﬁ’f@s?‘ﬁhg 15
reaction WASIRAMISEE G 1L ARp efatliviahmndisried forh1Bhceihacidactivh was then
guencheadby: thdcadelitioreof 20%dguedusigodium sulfite solution (50 mL) and gthyl
acetate (75 mighe The I@Mmggzﬁ@aﬁﬁ@%@@% %Qﬂ%h%@&@&%@M@%&Ng@?ﬁ%@oﬁ%drous
additiona) ¢ cetate (2 x 75 mL). The combined arganics were dried wi
NaZSOﬁﬁgﬁf}gﬁ% Egg%ncééﬁﬁ%% under reducer ?p(?iéés%ﬁgﬁ?e‘fml”ﬁfé TESIRHIBY RS Burified
by chrorfiHGAPHy Jh 1% SbiEr SnyRRH SIS ety kst Btatdinfiexeing o give
the tftle éompbunticMS(BST)nin885 [MefdTaiom. Amides derived fromExample B
N-(2-fluanfavl4;£4n41=>5,aﬁnt@;zramemxlﬂla%ﬁ-ﬁﬁwﬁa&}?r%&%@@e%@%e%ﬁ%gdg% of the )
25dimet zol-2-amine ixture of Example .34 g, 6. mol),
4 T R e o115 W ARG
potassiu%&g%@fgfléa&_%ao_t‘ f{ﬁ%dﬁléﬁ&mpmcd from compeunds containing primary or
[1,1'-bisaipriarnaphosphirdiferrotend]dichiopopall tdiwm hcbmpie withp G212
(0.131 gy 2eMmmaol)in dioxane 30 miLkwas heatedite 9% G.fon24h..Ihg feaction

was coolgd. i 3000, re iluted.with brine (100 mL) and ethyl acetate
(100 mL@%&%}iérs v\ll],igrqe& %%%?};krbgié%{]%r%n ?ﬁ%‘%é”ééﬁ’%"%ﬁ% Bxtracted with additional

ethyl ace?gﬂ)é)? $ c?%tar%w tﬂ;] éarboxy]ic acid groups by reaction of the compound with base
such as triethylamine, a dehydrating agent such as dicyclohexyl carbodiimide or carbonyl

diimidazole, and an alkyl amine, dialkylamine, for example with methylamine, diethylamine,

20 piperidine. They also can be prepared by reaction of the compound with an acid such as
sulfuric acid and an alkylcarboxylic acid such as acetic acid, or with acid and an
arylearboxylic acid such as benzoic acid under dehydrating conditions as with molecular
sieves added. The composition can contain a compound of the invention in the form of a
pharmaceutically acceptable prodrug.

25 The term “pharmaceutically acceptable prodrug” or “prodrug” as used herein,
represents those prodrugs of the compounds of the invention which are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of humans and lower
animals without undue toxicity, irritation, allergic response, and the fike, commensurate with
a reasonable benefit/risk ratio, and effective for their intended use. Prodrugs of the invention

30 can be rapidly transformed in vivo to a parent compound of the invention, for example, by
hydrolysis in blood. A thorough discussion is provided in T. Higuchi and V. Stella, Pro-
drugs as Novel Delivery Systems, V. 14 of the A.C.S. Symposium Series, and in Bdward B,
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combined organics were dried with anhydrous Na2S0O4, filtered and concentrated

under reduced pressure. The residue was purified by chromatography on 5i02 gel,

eluting Wltqv(g%( ? I acetate in hexane to give the title compound MS (ES1) rrt/z 383
ple

[M 1E111. Example 3C 4-(5- {4-[(5,7-di ethy1-1,3- benzoxazol S BmaE 1

uorophenyl, | azo 2- trahyd ran-4-q A solutio fExam le 3B
(0.062 e‘Q‘}éth mrﬁéz"“r%é)r% &1B }%”6? g "r%”rﬁ% m%‘fsﬁ‘f‘i‘g‘g g ) mmol),
and tetrﬁ@?’t‘ﬁ’ﬁﬁ’éﬁ% %&phlne)palladlum(O) (0 019 g, 0.0161 mmol) in a ‘solvent

mixture of dimekokyethanehnethanot flfkptdnl ) washeated tet30€HohdBiini he

reacti0nd%&géml;@mytgféa@mamm%r%%&%d&%&%@&ﬂé@%m%hﬁ@,@ 4Aml) and

ethyg acetaat hcrc() Tp ec-!n }N‘?I‘ ion 19%15811[%9 el aglgttp % ?’ quchtlis g\éas’%?lxtcl;a(:ted with
additional ethy! acet te Qi] e combined organics were dried with anWydrous
Na2SO4° fiftersd Hntresh créﬂ’ﬂfat%% o tedtreRer PreSEaTRY THE FES  diSB W AS urified

by RPHRE ¢prepavativereversed-phaseihighiqressifetiquidrchiromategraphly) using a

Zorbax ﬁﬁ@ﬁ&@&@ilzlt25&5m&@|bmw¢b ¥ dﬁiﬁ&tjmcamglyz&@l:@tt%z&and 254
nM (preggratle\é 1omethod: water wit % tgfluoroa etic acid CangHB%N with 0.1%

trifluoroacetic aci erg)gléﬁ%ig 95 thé Oicjr VEfnlvg%lra% 1?’%11] ﬁcﬁltcérsp a%e omb?riowde

the'fitle &%}ﬁbaﬁﬁd&%{é RS L6t oIEr PRIV ECESO G IS SORISOLdBY 6Pt 1969 (d, J =
12.6 Hza@Hfy, 2L08-2@@¢md 2ro2:84i(s, sBekc 288¢siH)mBop4k3I87 {in, Wbdt), 6.20
(s, 1 H) &89, (Serkrdl hefi8s(8, dntilidl. B i pdibrl.) iné. 6L Os 1@*?'1)11%@&@1(,&0&&"% 8.34
(m | H) daa%é(%rgﬁm} I]_Q k) Ct(g §YD tl;l] hiu%glon (% [lM ;i;(l;'il {:n)ga s us ?511n ombination

)) yrlgf dro- 2h- -pyran-4-ol

[4-[(7-methyl-I,3- benzoxazol-2- -yl)amino[phenyl |- 1 azol- etra
25 Exarﬂb‘f@‘%ﬁeﬁd&ﬂf Bf8tnopheny1)-7-methylbenzo[d]oxazol-2-amine  An ambient
soléition of 2-aimindabirietaydphtneb{Oorddy o B1e rriveol ) ardide tsrevmaphenhybit the
isothiocyanate (1:28-¢i6:0mmal)irdetabydrafurand2e ink :was stirseddor 36
to 530 mg/kg body weight. In a more preferred range, compounds of the present invention
inhibit the action of DGAT-1 in a single or divided doses from about (.05 to 25 mg/kg body
weight. Single dose compositions can contain such amounis or submaltiple doses thercof of
20 the compounds of the present invention fo make up the daily dose. In general, treatment
regimens include administration to a patient in need of such treatment from about 1 mg to
about 1000 mg of the compounds per day in single or multiple doscs.
The compounds identified by the methods described herein can be administered as the
sole pharmaceutical agent or in combination with one or more other pharmaceutical agents
25 where the combination causes no unacceptable adverse effects. For example, the compounds
of this invention can be combined with anti-obesity, or with known antidiabetic or other
indication agents, and the like. Thus, the present invention also includes pharmaceutical
compositions which are made of & therapeutically cffective amount of a compound identified
by the methods described herein, or a pharmaceutically acceptable salt thercof, a
30 pharmaceutically acceptable carrier, and ome or more pharmaceutical agents as disclosed
heremmabove.
The compounds and processes of the present invention are better understood by

reference o the following cxamples, which are intended as an illustration of and not a
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30h. The reaction was cooled (0 C), and LiOH.H20 (0.521 g, 12.41 mmol) was added,
followed by the dropwisc addition of 30% H202 (3.41 mL, 31.0 mmol) over 15 minutes.
The reaction was warmed to room temperature and stirred for 16h. The reaction was
then quené’h"e"é"l%i}f‘f‘ﬁ"‘é addition of 20% aqueous sodium sulfite s%%/tlilgzﬁmfgﬁlf‘ﬁi) and
ethyl acetate_ (75 mL%. The la ers were separ ted, and. theha ueous was ex&rgcted with
additionAPSHYT AEBRB B 75 1R D H1E oM hed B aRTcEWarE dPEF Wit afhydrous
Na2S04¢fiteaed and concentrated under reduced pressure. The residue was purified
by chromatography on Si02 gel, eluting with 25% ethyl acetate in hexane, to give the
titte compound. MS (ESO tniz 303 5[M-tﬂugﬁg@mple 4B
7-methyl-N-(4-(4,4,5,5-tetramethyl-1
,3,2-dioxaborolan-2-yl)phenyl)benzo[d]oxazol-2-amine Example 4B was prepared
according to the procedure described foiERg#able 3B, 10substituting Example 4A for
Example3&-MS«(ES) wrlzn3bl vt | IN Example d&ydd Bytiro-2H-pyran-4-y1)-1,3-
44(7-methy1-1,3-benzoxazol-2-yOaminal ppeayl}al.3-thiazol-2-yl)tetrahydro-
2H-pyran-4-ol 15Example 4C was prepared according to the procedure described for
Example 3C, substituting Example 4C for Example 3B. 1H NMR (300 MHz, DMSO-c16)
B PBm 1.69 (d,J --- 12.2 Hz, 2 H), 2.04E2220l¢422 H), 2.44 (s, 3 H), 3.66-3.81 (in, 4 H),
6.14 (s, 1 H)2E188o(ih diprafudBy(inh b)) 3 -H 3040 tetrnafbg0+ 2,7 Hifrb@dH)-7-.76-7.87
(m, 2 H), 7.99 (s, | H), 10.83 (s, 1 H); M@i&Eahwiz 408 [WWI. 70 Example 5

445-12-chloro-4-[(7-chloro-1,3-benzo -2-yllaminglphenyll-1,3-thiazol-2-yOtetra
y dro- 2H-pyra?1(3 _oa]n%gln:g(sg%%ﬁrae oéeij(%l,éf,(gg-?e]ﬁuméﬂl%—l,Eg—gomﬂ&olaﬁ% }mam 1n02(2Y

N-(4-broimbl 3RSty reniSBbetz ottt -aiifigromethylphenyl

15 isocyanate (1.32 mL, 9.13 mmol). After 1 b, the mixture was concentrated under reduced

pressure to afford the title compound as a white solid. M8 (EST) m/z 425 [M+H]".

Example 1B
4~(5-1odothiazol-2-yitetrahydro-2H-pyran-4-ol

20 To a cold (-78 °C) solution of thiazole (2.0 mL., 28.2 mmol) in tetrahydrofuran (140
mL) was added »- butyliithium ¢11.4 mL, 28.2 mmol, 2.48 M in hexane) dropwise. After 15
minutes, dihydro-2H-pyran-4(3H)-one {2.59 mL, 28.2 mmol) was added in a single portion,
Afier 30 minutes, p-butyllithium (11.4 mL, 28.2 mmol, 2.48 M in hexane} was added
dropwise. The reaction was allowed to stir for an additional 20 minutes, after which a

25  solution of iodine (7.24 g, 28.2 mmol) in tetrahydrofuran (15 mL) was added dropwise. The
reaction was then quenched by the addition of saturated agueous NapS;0; and ethyl acetate
{100 mL) and allowed to warm to ambient temperaiure. The layers were separated, and the
aqueous wag exiracted with additional cthyl acetate (2 x 100 mL}. The combined organics
were dried with anhydrous Na,SQO., filtered, and concentrated to give a dark solid.

30 Trituration of the residue with dichloromethane gave the title compound as a betje solid. MS
(ESD m/z 312 [M+H] .
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An ambient solution of 2-amino-6-chloropheno] (0.86 g, 6.0 mmol) and 3-chloro-4-
bromophenyl isothiocyanate (1.49 g, 6.0 mmol) in tetrahydrofuran (20 mL) was stirred
for 16 h. The reaction was cooled (0 C), and LiOH.H20 (0.521 g, 12.41 mmol) was
added, 30f3fGREEHY the dropwise addition of 30% H202 (3.41 PSP ifbl) over 15
minutes. The reaction was warmed to room temgerature and stirred for 16h. The
reaction was then quenched by the ad % aqueous sodium sulfite solution (50
mL) and éthi/FHaeetatsi(rerenehyDhedayérsiivere - deparatodhand feagquenis. vas
extracted with additional ethyl WQOn2008/134693P&:E/US2008/061951 acetate (2 x 75

ml). The com@r&gﬂrar&%@aawgra drie gt@mﬁx@r%ﬂ@@% diltered and,

concentrated under reduced pressure. The residue was purified %3/ chromatography on

Si02°gel“Eliting itn’ 2B5% Qtﬁ?ﬂ %Eéltﬁtgli’ﬁeﬂéﬁ%%hltﬁ)%ﬁéitﬁé‘t i SntBURRC'MS (ESI)
rniz 359I+t BnExanm BB BoPthior 6L NI (BrehiotbaeplRUNE. B rahedtyy ©-90,372-die
xaborolasr 26y OpbenyiBbenzoddie xagrh Z2aminge and dvXxample,dBwas prepared

oo ' r & it WA L le 5A for
Examprqgéf ﬁﬁ% o ’?n?§94o§§’ﬁ%%@9£g§g§n%m@ oM BRUINELFARR

2-chloro- 4”?{9‘ gFS inﬁcﬁ‘écﬁm 5% 18I£ﬁ’-%/ﬁ§%£8fﬂﬁ%‘ﬁ§lf"f§“ﬁﬁ8‘}olla§ yOttrahydro-
2H-Byrafsrept SERErIgese W@fpr%ﬁaré’d@aéwa‘wwy’bh@woé’e@aré%@é&nbed for
Exampled Q) subsstitutingumxample B:tasExampies3B0 dnki NV R 326 Midz, DMSO-d6) 6

ppm 1. 78&9@»%%!1&03)‘%%&&%&%%1% bﬁté’t\@étr?’@ﬂ%({ﬁ‘ﬁtﬁrt')cc@c%%és 1 H),

(752;_1 ;)29 %nfr % a%&mtﬁrél 59 thnuGtZs Zt Zﬁz n@mt% I)_‘lto p?owdc(the title %omp%gngisasl H), 11.36

white solid. 'H NMR (300 MHz, DMSO- de} dppm 169 (brd, J= 122 Hz, 2 1), 2.07-2.17
15 (m, 2H),3.70-3.76 {m, 4 H), 6.16 (s, | H), 7.37-7.42 (m, 1 H), 7.51-7.54 (m, 3 H), 7.59 {m, 2
), 8.00 (s, 1 H), 8.61 (m, 1 H), 8.94 (m, 1 H), 9.35 (s, 1 H); MS (ESI) mv/z 482 [M+H]",

Example 2
N-{4-[2-(1-ethy!l-4-hydroxypiperidin-4-yl)-1,3-thiazol-5-y]]phenyl}-N'-[ 2-fluoro-3-
20 {triftuoromethyiphenyljurea

Example 2A
1-ethyl-4-(5-iodothiazol-2-yl)piperidin-4-ol
Example 2A was prepared according 1o the procedure described for Example LA,
25 substituting 1-ethylpiperidin-4-one for dihydro-2H-pyran-4(3H)-one. MS (ESI) m/z 338
IMHH]".

Example 2B
N-{4-[2-(1-ethyl-4-hydroxypiperidin-4-yl1)-1,3-thiazoi-5-yl|phenyl} -N'[2-fiuoro-5-
30 (triflooromethyl)phenyljurca
The triflucroacetic acid salt of the title compound was prepared according to the
procedure described for Example 1C, substituting Example 2A for Example 1B. 'H NMR
{300 MHz, DMS0-de) 6 ppm 1.66 (£, J=7.1 Hz, 3H), 1.78{brd, J= 115 Hz, 2 H), 2.12 (br
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Example 6
4-(5-14-[(7-chloro-1,3-benzoxazol-2-y0amino]-2-methylphenyl}-1,3-thiazol-2-yHtetrahyd
ro- 2H-pyran-4-ol 25Example 6A

N-(4- -brom8-32Mé Sfphenyl) 7-chlorobenzo[d]oxazol-2- amlne PCTI? A 86’( BA was
prepared accordlng to the rocedure described for Ex am substitutin

3-methyt-A-bHbiidphéhyt Sotio&yantie 107 - citord™a o %Eﬂen 56 ?ﬂﬁ’i’bg;}é%ate MS
(ESE inkK-439 M-t B0 Bxamdple 68 (s. | H), 8.61 (m, 1 H), 8.93 (m, 1 H), 8.32 (s, 1 H);
7-ehlorov¥-(&methydodx@di4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yOphenyObenzo[dloxazol-2-amine Example 6B was prepared according to the
procedure described for Example 38, substltutlglg Example 6A for Example 3A. MS
(EST) m/z 385 [M+H]4. Example 6C 544572 _
(447-chforo“t{3-Udhzbaxtd-yi)armpaTo-hieuwniste ilporonteaz ot 2-(metrahydro-
2H-pyran-4-ol Example 6C wasprepatetiaceording to the procedure described for
Example 3C, substituting Example 6B for Example 38. 11-1 NMR (300 MHz,
D1VISO-d6) 3 ppm 1.71 (d, - 12.2 Hz, %Lb, .06-2.22 (m, 2 H), 2.40 (s, 3 H), 3.65-3.84
(m, 4 H), 6.17 Cs, | H), 7,16- 107.33 ( ,X (? .37-7.53 Om 2 H), 7.62-7.76 (m, 3 H),
11.60 (s, 1 H); MSNESTmIZ Sreorgras-Example enzold jsaetedivus-(t UOTO
ethyl)phenyl]-Ne {682n{4ehyidnexXytetraliyidros2pyiiani4oy0-4 82 mmol) and 2-fluoro-

4-bromophenyl isothiocyanate (1.44 g, 6 20 mmotl) in tetrabydrofuran (20 mL} was stirred for

16 h. The reaction was cooled (0 °C), and LiOH=-H,G (0.521 g, 12.4]1 mmol) was added,

followed by the dropwise addition of 30% HxO» (3.41 mL, 31.0 mmol) over 135 minutes. The

i3 reaction was warmed fo room temperature and stirred for 16h. The reaction was then

quenched by the addition of 20% aqueous sodium sulfite solution (50 mL) and ethy] acetate

(75 mL). The layers were separated, and the aqueous was extracted with additional ethyl

acetate (2 x 75 mL). The combined organics were dried with anhydrous Na,; SO, filtered and

congcentrated under reduced pressure. The residuc was purified by chromatography on 8510,

20 gel, cluting with 25% cthyl acetate in hexane, to give the title compound. MS (ESH m/z 333
[M+HY.

Example 38
N-(2-fluoro-4-(4,4,5 5-tetramethyl- 1,3 2-dioxaborolan-2-yhphenyb-3,7-
23 dimethylbenzol[dloxazol-2-amine
A mixture of Example 3A (2.34 g, 6.98 mmol), 4,4,4.4%,5,5,5",5-octamethyl-2,2'-
bi(1,3,2-dioxaborolane) (2,13 g, 8.3% mmol), potassium acetate (2.06 g, 21.0 mmot) and
{1,1"-bis(diphenylphosphinc)errocenedichloropalladium(il) complex with CH:Ch (0.171 g,
0.209 mmol) in dioxane {30 mL) was heated to 95 °C for 24 h. The reaction was cooled to
30 room temperature and dituted with brine (100 mL) and ethyl acetate (100 mL). The layers
were separated, and the aqueous was extracted with additional ethyl acetate (2 x 75 mL). The
combined organics were dried with anhydrous Na; SOy, filtered and concentrated under

reduced pressure. The residue was purified by chromatography on SiG, gel, eluting with
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15thiazol-5-yllpyridin-3-yllurea Example 7A
4-(5-(5-nitropyridin-2-yOthiazol-2-ypterrahydro-2H-pyran-4-ol To a cold (-78 C) solution
of thiazole (0.382 mL, 5.41 mmol) in tetrahydrofuran (30 20mL) was added
n-butyllithidit 2@%@”% 5.41 mmol, 1.6 M in hexane) dropwise. "AR&FASMiftites,
dihydro-2H- p ran 4 11)-one (0.49 mL. 5.41 mmol) was added in a smgle portion. After

30 minutes’ § HithuPR*Eaess Fiie s 44 somenunt 6Ny (FheRanss Waidlhdded dropwise.

The reaction was aIIowed to stir for an additional 20 minutes, after which ZnC12 (10.8
mL, 10.8 mmol, 1 M in diethyl ether) W@§@ﬂ The cooling bath was removed. and

25the reactigr wan e,ddto foom.t mpergt S-nitropyri 1.109,5.41
mmoal) and te?rSakrs rrpngrﬁyﬁf)ho%s% nlrcl)Oap%ll |um oirgg] %f?-}p% & PIgrrr]%%nlrgo?ﬁil\%)vere added,
and the reaction heated to 55 C fBFIE™ W@l ﬁé’éa@tl‘%)ﬁ was cooled to ambient

temperature ahebgirerdheenie thie(@dditiohlof satobatedNEAECD (3040U¥ and ethyl
acetate (3ME)r T(heriegyer&mrersenﬁt@@daammehagme@}g@rmmtr@@te% with
aaditiongleiny geipe:(e.x AL TS, 30 combIned droaniee WL Arigt with

anhydrous Na2$s filtered, and concentrated un er reduced pressure “The residue

was puritfed B %WomﬁfBﬁrﬁﬁﬁvgcfﬁ%%? BTG RS Gt st evsaisPatetate in
hexdne tg-38%ctitthytrcetatelin Rexares, worgivesthedtithd productisM8 (E8d¥dimi:308
[MTHI. EamleifBaduid(b-aminopysidinnnyd ihi:azowerdWiddtatranydione/1-pyran-4-ol

70 2 SONIRR OFEXAMRIE LAAIA, Qitdh TGN 134 solyRnt T 9%‘ fethanol

5(2 mL)_ and acetic acid (2 mL) was .added Zn powder ( mmo

reaction W&E RERIEE bt 6"6%8?%% RS itfréﬁ Géaoarémfdp%bﬁ%m@érﬁt% The
reactionGadMaeriehabydhandditiondofeimratbded qudd usdNEHEOB (B aiky and ethyl
acetate (htiol)wlihedayers wereseparatetnand he erueouswasaxiiasted with

additional,gihyk aeataledR &2 MbliRe.compinad AgaNics twerﬁc%nﬁj Lyyith anhydrous

Na2S04, filtered, and concentrated 10under reduced pressure to the title

compoularSi Snl%]&%“ﬁéé%ﬂﬂ%oﬂ%/ﬁi?fﬂ@?ﬁﬁﬂﬂc%)ﬂ&n’ MSTESH iz 974 W1
Examplé 7&2- N[ 2-fhbr8 -5 (sriflHoromet B/ fipHamy ¢ 20Nt- 1 H), 6.80 (s, 1 11), 7.08 (s, 1

(642-(4-hydroxyietranydsan2 -1y ean-d:y Hr k.34 dsthiazoh-So vl pyridins3ryfiea
200 440 [M+HT.

Example 4
4=(5-{4-[(7-methyl-1,3-benzoxazol-2-yDaminoJphenyl}-1,3-thiazol-2-yltetrahydro-
2H-pyran-4-ol
25
Exarmple 4A
N-(4-bromophenyl}-7-methylbenzoidloxazol-2-amine
An ambient solufion of 2-amino-6-methylphenol {0.74 g, 6.0 mmol) and 4-

bromophenyt isothiocyanate (1.28 g, 6.0 mmol) in tetrahydrofuran (20 mL) was stirred for 16
30 h. The reaction was cooled (0 °C), and LiOH-H,G (0.521 ¢, 12.41 mmo!) was added,

followed by the dropwise addition of 30% H.C, (3.41 mE, 31.0 mmol) over 15 minutes. The

reaction was warmed {o room temperature and stirred for 16h. The reaction was then

quenched by the addition of 20% aqueous sodivm sulfite solution (50 mL} and cthyl acetate
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To a solution of Example 7B (0.042 mg, 0.151 mmol) in tetrahydrofuran (1 mL) was
added 2-fluoro-5-trifluoromethylphenyl isocyanate (0.022 0.151 mmol). After 1 h, the
mixture was concentrated under reduced pressure. The residue was purified by
RP-HPLC tftépParative reversed-phase high pressure liquid chréffgenpaphgsiusing a
Zorbax SB-C18 20 7M 21.2x250 mm column with UV detection analyzed at 220 and
254 nM {preparalivevsiatirstswatetwath . 1098 it uoreueed & HoddEntdGHICN with
0.1% trifluoredtetic alid Traciehi:bd 952G HIGN everiBAnmindiesatd.p miigia)do

provide m@cxaﬁzm&@wadcmw&w%@!U&m%kh%“ﬂﬁi&%@%%& 8 469; é ppm 1.68
(brd,J=129Hz 2 E.?g/ é) -2.A7 eﬂ]ﬂc g@) 8- 80 4 H) d6 1 I1 H) .40-7.45
(m. 1 H)g7’ 55t 1 H), 7.89 (. > E%g : ‘é’%“(“ 58880 (m, 2
H), §.1004 /1), 9.40 (s, 1 H): MS (ES!) m/z 483 [M+FI]. Example 8 N- {412-(l
-ethyl-4-hydroxypiperidin-4-y1)-1,3-thiazol-5-y1]-2-fluorophenyl2-fluoro-5-
30(trifluoromethyl)phenyllurea Example:8a.tertzbutyl
4-(2-(1-eth iperidin- 4-Athigz 1 -2-fluor amate WO
2008/13?6%%% ?u%q(? Bk o6 T6E iﬁ rBACPso ution o% ﬁ@’ggl ]I%% 35688 mmol),
4-(tert- butoxy@é?ﬁaw%%)E@Pﬁﬁ%%fﬁW&%@F@*ﬁé@é@fﬁdw%@&o@wﬁﬁﬂ) CsF (0.46
g, 30 mwiotivand tenakis{tfipfenyiphosphithefpatadiam@)1{0.12 g, 0.098 mmol) in a
solvent mixture of dimethoxyethane (2 mL) and methanol (1 mL) was heated to 90C for
16 h. The reaction 5 was cooled to amglent ferpperature and diluted with ethyl acetate

(5mL) and HZOé mL). The layers werﬁ@%a‘r?ﬂed and the organic was washed with
10% aqueotidH [@’&C?f@%ﬁ?eézﬂfﬂ‘%{éﬂw&?&aﬁ@ﬂ}té i e acidic aqueous
layers until pH =8. The aqueous layer Whasyextiadted with ethyl acetate (3 x 15 mt). The

extracts wererthewpd aemwimmgem&é\kaag%%ﬁu@r&qﬁﬁggM@gﬁ;{g@@d under
reduced &rg%}ﬁr% 4(t;h1er1tr‘gle npqgt}gct 3&&%{!@ 2@%%4&%3 dzi) /z 422 MJ-HI

Example 8B 4-( NiNo- phen thi azo pllfferldln 46 To an
ambient s‘otﬁfﬁinz )E%&Wﬁl%@ﬁ@ 200748 miolF il Biéhib o étHame (2818mL) was
added triftiordaoetictacicb{ZrimLHTh@yeacton Was. stimed for 2thy and. was, then
concentratad;ungdenieduaes prassurerThe residue was partitioned between saturated
aqugous NaHCO3 (5 mL) and ethyl acetate (5 ml,). The layers were separated, and the
agqueous was extracted with additional ethyl acetate (2 x 5 mL). The combined organics
were dried with anhydrous Na2S04, filtE##82%Ad concentrated under reduced pressure
to y|e|d the tiflekloro-4-{{ 7-chloro-1,3-benzoxazol- ~2-yDaminojphenyl}~1,3-thiazol-2-yl)tetrahydro-

2H-pyran-4-ol

25 Example 5A
N-{4-bromo-3-chlorophenyl}-7-chlorobenzo[d]oxazol-2-amine
An ambient solution of 2-amino-6-chlorophenol (0.86 g, 6.0 mmol) and 3-chloro-4-

bromophenyl isothiocyanate (1.49 g, 6.0 mmol) in tetrahydrofuran (20 mL) was stirred for 16
h. The reaction was cooled (0 °C), and LiOH-H;0 (0.521 g, 12.41 mmol) was added,

30 followed by the dropwise addition of 30% H,0, (3.41 mL, 31.0 mmol) over 15 minutes. The
reaction was warmed to room temperature and stirred for 16h. The reaction was then
quenched by the addition of 20% aqueous sodium sulfite solution (50 mL) and ethy! acetate

(75 mL). The layers were separated, and the aqueous was extracted with additional ethyl
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20 compound, which was used without further purification. MS (ESI) m/z 322 [M+H1 .
Example 8C N-{4-[2-(] -ethy1-4-hydroxypiperidin-4-y1)-1,3-thiazol-5-y1]-2-fluorophenyl |
-N42-f|uoro-5-2lﬂ§trifluoromethyl)phenyllurea 25To an ambient solution of Example 8B
(0.02q, 0.052 ?H&ﬁ% tetrahydrofuran (1 mL) was added PETIS2008/061951
2-fluoro-5-trifluoromethylphenylisocyanate (0.010 g, 0.065 mm%). After 1 h, the mixture
was corft8Hifated {J%Erﬁ&fﬁg’@lﬂlﬁr&%ﬂ%f"?ﬁw SRS i‘f?é@b@“?i?"-?’rﬁc
(preparativeraet sedprhsal highupreSaursidicruies chrdnddtographiypagingaZorbax
SB-Cl 8 @Me2%:2 %200 smnaicoldenn: with:ulV, detectiemnanalyzes At (kand.254nM
(preparatm%iiomethod: water with 0.1% trifluoroacetic acid and CHICN with 0.1%
trifluoroacetic acid gradient 5-95% CH3CN over 30 minutes at 15 mL/min). The
fractions containing the desired product were diluted with saturated agueous NaHCO3
and extracted with ethyl acetate. The okgamidelzsyer was dried with anhydrous Na2504,
filtered andhcaneentratedindpersreducatdylpressivatorgive thptile tomgoura.as a white
solid. 1H NM R (300 MHz, DMSO-do) 5 ppm,1.01 (t,./ = 7.1 Hz, 3 1-1), 1.73 (br d,111.9
Hz, 2 H), 2.08 (dt, = 11.9 and 3.7 Hz, 2 H), 2.25-2.37 (in, 4 H), 2.64-2.73 (m, 2 H), 6.15
(s, 11-1), 7. 3F 7B W61 108 BoBE HeE: SATR PR 864 (m, 1 H),
8.90°(s. g A gnalery: IS(ESBIy Mz EPIPHIE Bidbple 9
N-(2,5-difluoropheny1)-N'-{412-(1-ethy1-4-hydroxypiperid 4-y1)-1,3-0 fl uoroph enyl |
urea The title compound was prepared @ggeardiag to the procedure described, for
Example ,.Substituting 2,5-difluoroph¢nylisocyanatc. f -flugro-5-
oror RS O A o TRV (S0 R BBOAES & B TO3 T = 7.1 H,
3 H), 1.73 (brd,J= 11.9 Hz, 2 H), 2.08 @try=n%%9 and 3.7 Hz, 2 H), 2.33-2.44 (m, 4 H),
2.7152.76 (M, Zdhi6 85:48 pikerid AR4rdu2 B (i plodddpit. dBed bddHINEx2nkl)s ¥63-7.69 (M,
1 H). 8,025, PxcdbldsB 49 arh B 2200 SdM: 90 msckd)s 30 66, 1) MS

(ESI) m/z | | |
122 Hz, 2 ), 2.04-2.21 (m, 2 H), 3.65-3.84 (m, 4 D), 6.23 (s, 1 F), 7.24-7.29 (m, 2 H),

7,51 (m, 1 H), 7.67-7.72 (m, 2 H), 7.95 (s, 1 H), 8.09 (s, 1 F), 11.36 (s, | H); MS (ESD) m/z

462 [M+HT".
20
Exarnpie 6
4-(5-{4-[(7-chloro-1,3~-benzoxazol-2-yhamine}-2-methyiphenyl}-1,3-thiazol-2-yDtetrahydro-
2H-pyran-4-ol
25 Example 6A
N-(4-bromo-3-methylpheny!)-7-chlorobenzo{djoxazol-2-amine
Exampile 6A was prepared according to the procedure described for Example 54,
substituting 3-methyl-4-bromophenyl isothiocyanate for 3-chlore-4-bromophenyl
isothiocyanate. MS (ESI) m/z 339 [M+H]".
30

Example 6B
7-chloro-N-(3-methyl-4-(4,4,5,5-tetramethyl-1,3 2-dioxaborolan-2-
yhphenyhbenzo[dloxazol-2-amine
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15477 [M+H] . Example 10 N[2-fluoro-5-(trifluoromethyl)phenyll-N- {612-(]
-hydroxycyclopentyl)-1,3-thiazol-5- yllpyridin-3-yll urea Example 10A
1-(5-lodo-thiazol-2-y1)-cyclopentanot Example 10A was prepared according to the
procedure HE2iB&¥for Example 1B. substituting cyclopentanoffe fGH8/0eios1
dihydro-2H-pyran-4(3H)-one. MS (ESI) in/z 296 [M+FI]'. Example 10B
1-(5-(5-nitropyridmRe SFOtMaFsrsdymereRpaftarsredr earHpid PoB4waY prepared
accordingtoithegiiocaduie deEonnddfor BX&pe/7 A859ivostituting cyclopentanone for
dihydro-2H-pyran-4(3Hone. MS (ESI) rniz 292 [M+H] Example 10C
1-(5-(5-aminopyridin-2-yOthiazol-2-yl)eyelopentanol Example 10C was prepared
according to the procedure described fc%rX fﬂ a%r%tg}e 7B, WO
2008/134693PETHIS2 008 TeR ] SubiettmingreRurip to8 forekampeavs (ES))
m/z 262 [MTH] ". Example 10D N-ZE2+fluord<b T trifluoromethyl )pheny 11-N'-1642-(
1-h ydrogycycmd@ﬁméyebﬁﬁas;ﬁ@aagléco%ﬂgwmm?cydmé%criﬁeﬁﬁamﬁlﬁpm@, was |
prepared according to ocedur Scri mple ZC, substituti xample
O for e T S NG ey BBt B o B
2.04-2.12 1, Y6 88 (XY, 740 A2 th 3 L) b7 @ (MD1°HY (7 B (i1 H), 8.07
(in, 1D H)7 832&(s, I114),78.5668. 381 (11,62 H); 8:93Hs,1 LU ):.9. 84 (85 [HER,-MSIES!) (It
IM+H]™

Example 7
N-[2-fluoro-3-(trifluoromethylphenyt]-N'- {6-[ 2-(4-hydroxytetrabydro-2H-pyran-d-y1)-1,3-
15 thiazol-5-yl]pyridin-3-ylfurca

Exampie 7A
4-(5-(5-nitropyridin-2-yi)thiazol-2-yltetrahydro-2 H-pyran-4-of
To a cotd (-78 °C) solution of thiazole (0.382 ml., 53.41 mmeol) in tetrahydrofuran (30

20 mL) was added m-butyllithium (3.38 mi, 5.41 mmol, 1.6 M int hexane) dropwise, Afier 13
minueies, dihydro-2H-pyran-4(3H)-one (0.49 mi., 5.41 mmol) was added in a single portion.
After 30 minutes, n-butyllithium (3.38 mL, 5.41 mmol, 1.6 M in hexane) was added
dropwise. The reaction was allowed to stir for an additional 20 minutes, after which ZnCl,
(10.8 mL, 10.8 mmol, 1 M in diethyi ether) was added. The cooling bath was removed, and

25 the reaction warmed to room temperature. 2-Bromo-3-nitropyridine (1.10 g, 5.41 mmol) and
tetrakig(triphenyiphosphine)palladium(0) (0.623 g, 0.54 mmeol) were added, and the reaction
heated to 55 °C for 16 h. The reaction was cooled to ambient temperature and quenched by
the addition of saturated NH4Cl (30 mL) and cthyl acetate (30 mL). The layers were
separated, and the aqueous was extracted with additional ethyl acetate (2 x 30 mL), The

30  combined organics were dried with anhydrous Na,SO,, filtered, and concentrated under
reduced pressure. The residue wag purified by chromatography on SiQ;, cluting with a
gradient of 10% ethy] acetate in hexane to 35% ethyl acetate in hexane, to give the title
product. MS (ESI} m/z 308 [M+HT".
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10467 [MTEIt Example ]1 phenyl 4-[2-(4-hydroxytctrahydro-2H-pyran-4-y1)-1,3-th zo
5-yllJphenylcarbamate Example 11A

154-(5-(4- nltr hengl%lthlazol -2-yOtetrahydro-2H-pyran-4-ol A solution of Example
IB (1.0 g, nitrophenylboronic acid (0.75g. 4.5 mmo}I’)C Q@zw %{é , 9.6
mmol), and bls(trlphenylphosphlne)palladlum(lI) dichloride (0.22 g, 0.32 mmol) ina
solvent mixture of dimethoxyctbane (5 mL) and methanol (5 m L) was heated to 90 C
for 16 h. The reaction was cooled to roémasginBerature and partitioned between 20ethyl
acetate (10 mL) and 820 {h0amk)iThellayecs were-separategyand-the agueous was

extracted withaddiional eihylacetalg (60 10 Mk diG COmBInad Qrognics were dried

with anh(%drous Na2S04, filtered, and concentrated under reduced ressure The

residue W& bIIFEH B gﬁ%&?ﬁ%\?@é?ﬂ%ﬁy‘%ﬁ%‘ﬁ?{ &1 &lutind With 5064 BtV Adbtate in
hexane,tgighve Hedithe %bmﬁd@ﬁ@emo(ﬁﬂymtwfw1TPIIC‘?50E%&Pnple 118
4-(5-(4-aminaphenyd)ihiazal-2sytnetihyeio-2 pgransd-oind cthixampleskiB. was

prepared:a¢earding.to l}aefa@mly5&%%@@&&9@3@@&9&%agyEzsam@a@ A4 A for
Example 7A. MS?QESJ m/z 277 M+H4 30 %m& 1%% ﬂter

442-(4- K drol SRR S S By PR S O RSB heRylcaTbamats 18 an
ambient-séttitigrret E%ammemieﬂqe@awpeum%’?f%‘m afﬁé wféfﬁyfaﬁh%e (0.020 mL,
0.145 mmoRinidetrahyssofurarr§{1nb)‘'was added phenylchlorofoonate (0.016 mL,
0.145 mmol). After 16 h, the reaction was concentrated under reduced pressure. The
residue was purified by chromatographg on %9% gel, eluting with ethyl acetate, to yield
the title compound. 11-1INMR (300 MH -d6) 6 ppm 1.57-1.77 (m, 2 H),
2.02-2. 2GV(E%rﬁBOEH—P;“BfBW‘STMSGﬁﬁh%ﬂq)NS{i‘ézé“l}H‘t‘i‘?fYTiﬁﬁ"*oﬁHﬁ’f@“(i’*ny h?ﬁ),
7.2257.28 (in, 2 H), 7.40-7.48  thiazol-5-yl]pyridin-3-yl}urea
To a solution of Example 718 (6.042 mg, 0.151 mmol) in tetrahydrofuran (1 mL) was
added 2-fluoro-5-trifluoromethyiphenyl isocyanate (0.022 mL, 0.151 mmeol). After 1 h, the
mixture was concentrated under reduced pressure, The residue was purified by RP-HPLC
(preparative reversed-phase high pressure liquid chromatography) using a Zorbax SB-C18
20 7M 21.2x250 mm column with UV detection analyzed at 220 and 254 nM (preparative
method:; water with 0,1% triffuoroacetic acid and CH.CN with 0.1% trifluoroacetic acid
gradient 5-95% CH;CN over 30 minudes at 15 mL/min} to provide the title compound as 2
white solid. '"H NMR (300 MHz, DMSO-d) 8 ppm 1.68 (brd, J = 12.9 Hz, 2 H), 2.07-2.17
{1, 2 H), 3.68-3.80 (m 4 H), 6.15 (s, 1 H), 7.40-7.45 (m, 1 H), 7.52 {m, 1 H), 7.8% (m, 1 H),
25 8.08(m, 1H), 825(s, § H), 8.55-8.60 (m, 2 H), 9.10 (s, 1 H), 9.40 (s, 1 H); MS (ESI) m/z
483 [M+HT"

Example 8
N-{4-[2-(1 -ethyl-d-hydroxypiperidin-4-yl}-1,3-thiazol-5-yi]-2-fluorophenyl} -V -[ 2-fluoro- 5-

30 {irifluoromethyljphenyljurea

Example 8A
rert-butyl 4-(2-(1 -ethyl-4-hydroxypiperidin-4-yljthiazol-5-yl}-2-fluerophenylcarbamate
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(m, 2 H), 7.54-7.65 (m, 4 H), 8.00 (s, IF-1); MS (ES!) m/z 397 [M+H] Example 12

N- (4- [2-(4-hyd roxytctrah ydro-21-1-pyran-4-y1)- | ,3-thiazol-5-y I]phenyl pipe dine-1-
10carboxamide To an ambient solution of Example 11B (0.040 g, 0.145 mmol) and
triethylamint€ (FHZHFHL, 0 145 mmoDin tetrahydrofuran (1 mL) W%%%fé’&”’“
piperidine-I- carbon%}/I chloride (0 018 mL, 0.145 mmol). After 16 h, the reaction was

concentrated (ritfaPFeefdcatpréadtrs. ot rmerihd Wé%bﬁl‘i‘ﬁ%’f@a’wléﬁf%%ﬁtography on
Si02 gelfleltigiithretiglcBatate) 16 yiett, 45 théditld tompound. IFINMR (300 MHz,
DMSO-déhbipapaclvidodstide(pan it 08 (g, slomskitmdiHZ 2 oEb) 222021 (M, 2 H),

33934004 )t 43 AL A28 AL L4500 DA LA 5. 11

I Example 13 20tert-bu
L3 T T SR AR A RO B )
1,3-thiaZdk Ry sBhyaronspyreclidineric carboxitd e Xaimplectsrtiged-bitynl)-
3-hydroxy 3= adothiaz el {2 yhpyralidific 1caih aylate: 251 Fe. arsold -8 1&):s0lution

of th'aquﬁb@a%%émh %1&59{;09@ i istrahydrofiaran (30. mb) was.asded dutyllithium

(3.38 mL, 5.41 mmal, 1.6 M in hexane) dropwise. After 15 minutes,
N-boc-3pyribiitisie ?6%@“??\1“@ ﬂ‘f%fﬁi’&iff%\i’é%“%ﬁdgéwﬁ Bedigmpeiisn “Aer 30
mintfes MRt di<epsylamide (5.41 mL, 5.41 mmol, 1.0 M in tetrahydrofuran) was
added dropwise. The reaction was allowed to stir for an additional 30 minutes, after

which a 30 solution of 12(1.37 g, 5.4 mmgel,ixtetrahydrofuran (10 mL) was added
dromvise. After 10 m nutes th eactlon \{\éf as then %Jenclzed b the ?ddltlon of

saturated aqueous NaZ&I03°(1 tat8Y(R8T M) Bhd allowed to warm
to ambient terﬁ@@raﬁW@tWétliﬁy@%‘Wé@e@%e‘a4§aﬁﬂqh@ékjﬁ@ﬁﬂ&@%g @xtracted
with additionak ethyl eidesate-(@: xc00 ml) TEhecombisethegantiosweresdried with

anhydro&b%éé'@%@%‘!m@ﬂt@&&%%Q&QW@H@&@M givgidhdasisQlidahedegidhe was
purified by romaﬁ on SIOé% |th >0% ethyl acetate in hexanes, to
give the t‘fﬁ: proddct 34 a o (%%T?mlz o7 TMBF SEEMpIETT SB Telsr-butyl
3-(5- (4- f(“{{lz‘ﬂﬂt}’d%déd‘(ftﬁfmét%’dhﬁ‘éﬁﬂwlfﬁﬁéﬁ%lr}aﬁlim@m@a?%ﬁﬁﬂﬁwﬁ%ﬁwwth
1.3-thiazehRiyily) *B-Rod dixypy ral deinsHacdnboxylatecd préssamplé 3B wias prepared

acceyding toihe, Rgsedure deseribeddor Rxample 1Gs gulpstiuting faxample 13A for
Example | B. 'H NMR (500 MHz, DMSO-do) 6 ppm 1.33-1.49

Example 8C
Ne{4[2(1-cthyi-4-hydroxypiperidin-4-yl)-1,3-thiazoi-5-y1]-2-fluorophenyl} -V -[ 2-fluoro-3-
{trifluoromethyl)phenylurca

25 To an ambient solution of Example 8B (0.02g, 0.062 mmol} in tetrahydrofuran (1 mL.)
was added 2-fluoro-3-trifluoromethylphenylisocyanate {0.010 g, 0.065 mmol). After 1 h, the
mixture was concenirated under reduced pressure. The residue was purified by RP-HPLC
(preparative reversed-phase high pressure liquid chromatography) using a Zorbax SB-C18
7™M 21.2x250 mm column with UV detection analyzed at 220 and 234 nM {(preparative

30 method: water with 0.1% trifluoroacetic acid and CH.CN with 0.1% trifluoroacetic acid
gradient 5-23% CHiCN over 30 munutes at 15 mL/pun). The fractions containing the desired
product were diluted with saturated agueous NaHCO: and extracied with ethyl acetate, The

organic fayer was dried with anhydrous Na,8Q, filtered and concentrated under reduced
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10(m, 9 11), 2.05-2.17 (m, 1 H), 2.28-2.42 (m,3.40-3.53 (in, 1 H), 3.52-3.61 (m, 2 H),
3.62-3.71 (m. 1 H), 6.54 (s, 1 1-11, 7.34-7.65 (m, 6 1), 8.04 (s, 1 H), 8.56-8.66 (m, 1 H),
8.93 (m,1 @2} 96}2%%)?’0 (m, 1 11); MS (ES1) raiz 567 [MH Exarr}L le 14 ]
15N42-f|u0r03§-ffrlﬁL'Joromethyl)phenyIkNi-{4-12-(3-hydroxypyrro i‘arf{ﬁ‘%'-gﬁ/fﬁi‘,h-thiazol-5
- yllJphenyllurea = To an ambient solution of Example 13B (0.30 g, 0.53 mmol) in
dichloroMetRER LS M S\ ESRETEF AN oaead A @ %F?é%gf’ﬁ%ﬂtﬁé%lution
was contéhtrated UHdertteddedd pressurdld Bélresid e, vrad igantitibhéd. Bétiween
saturateglzaqueonsaipHGO3765mE 120andsethyl acetate ¢, min).7Kienayensauere
separated, , 0 S,8Xir, i itional C (R X5 mL). The
combingii%I %)%{g}%n%zr%\’/oéﬁ)’d%?ég%iiﬁéﬁggoﬁg%ﬁ%bﬁ% Iltge%s,%aﬁézai%n@gn%ated
undér reduced pressure to yield the title compound. '11 NMR (500 MHz. DMSO0-d6) 6
ppm 1.97-2.11 (m, | H), 2.23-2.32(m, 1 Ejz@P-3.08 (m, 2 fl), 3.07-3.19 (m, 2 H).
4.06-4.17 (2 k-tjubedpksy in)aq 36 -gnf 04 indelh)ip#=99-6syi L 1H)m258.561867 (m, 1 H),
8.95 (s, I H), 9.37 (s. 1 H); MS (EST)WPA}]@Z [-M;;;.Bl]t. Example 15 N[2-fluoro-5-(t
uoromethy phTelnyll]-N'-{442-(3;hydrg))_(y-‘l-m_ {hylpaérrolidin-s- 1)-1,3-
thiazol-5-ylJpheryilires BoHG 4R AR E At SEHIEon ot EXSMEE1A 1 686§™'107 mmol)
in methahotdotitditing-40h e heslieaeidd i)Y was added formaldehyde (0.012 mL,
0.161 mmole3dentiphindi2)and MRAGNBI31(0.0549)-0)16:L:mnek:. 3.0 mmel/g). The

reaction o] haken, for 16 b, The-reactjpn,wa filtered and
concent?g%iil%%%%gf}e%iﬁggl ) ”'@@l’q—g%&/@éégc 75%%3% I?lOél 51 The

d pressure. WO ,
residue wAs pliftet By RPHPTE (prépdiGtive tebdtdet-hasd High pré&Burétiquid
chromatbgfdghyirusihgsa Zorbai. SB- 18 T £, 2x 250, i (eol i MBS N detection
analyzedraid28jand 254 nM (preparative method: water with 0.1% trifluoroacetic acid
and CHICN with 0.1% trifiuoroacetic acid gradient 5-95% CHICN over 30 minutes at 15
5mumin). The fractions containing the desired product were diluted with saturated
aqueous NaHCO) and extracted with eﬁﬁ%f%te. The organic layer was dried with
anhydrous'NaZ'8ox > filidrethartytorreshthatéed L dediedtctdprdssdrditocgive the title
compound as a white solid. IHNMRy(p9RdMEZ:IMSO-d6) 6 ppm 2.01-2.13 (m, 1 H),
2.25¢2.33 (m, 3 H), 2.35-2.46 (m. 1 H), 2.51-2.58 (m, | H). 2.73-2.94(m, 3 H), 6.22-6.31
(m. 1 H), 7.37-7.44 (m, 10, 7.47-7.56 (m, 3 H), 7.56-7.62 (m, 2 H), 7.98 (s, 1 EI), 8.62
(m, 1 H), 8.92 (m, 1 H), 9.32 Lxanpic 104
{-(5-lodo-thiazol-2-yl)-cyclopentanol
Example 10A was prepared according to the procedure described for Example 11,

substituting cyclopentanone for dihydro-2 H-nyran-4(3 H)-one. MS (EST) m/z 296 [M+H]"

25
Exarple 10B
1-{5-(5-nitropyridin-2-y{}thiazol-2-yl)cyclopentanot
Example 10B was prepared according to the procedure described for Example 7A,
substituting cyclopentanone for dihydro-2H-pyran-4(3/)-one. MS (EST) m/z 292 [M+H]".
30

Example 10C
1+(5<(5~aminopyridin-2-yl)thiazol-2-ylicyclopentanol

Example 10C was prepared according to the procedure described for Example 7B,
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(s H); MS (ES!") m/z 481 {M+1-I]. Example 16 N- (4424 1-ethy1-3-hydroxypyrro
ficlin-3-y1)-1.3-th i azol -5-y IThheny -NI-[2-fluoro-5- 15(trifluoromethyl)phenyljurea
The title compound was prepared according to the procedure described for Example
15, substittifii§®4Eétaidenyde for formaldehyde. 111 NMR (300 MHZ /8 d6) 6 ppm
1.03 (t, .7=7.29 Hz, 3 H), 2.00-2.12 (in, 1 H), 2.34-2.43 (m, | H), 2.53-2.63 (m, | H),
2.83-2. 98 amdle (PR, for Byaeeld (s MOy 5-F 706 H), 7.98 (s, 1 H), 8.61
(m, 1 H), 8.92 20(m, 1 H), 9.32 (s, 1 H); MS (ESI) iniz 495 [M+HIIl. Example 17
N[2-fluoro-52(tn uoro ethyl)phenyll-N-1442+1 drydroxycyclopenty1)-1,3-thiazol-5-

yliphenyl ;urea25Example 17 was prepared according to the procedyre described for
(st e o A LB hieB ey 6 ppm

1.6921.95 (m, 6 H), 2.01-2.16 (m, 2 MM 6188, 7.36-7.43 (m, 1 H), 7.47-7.55 (m, 3
H), 7.55-7.61 GRr@IHY0T 186 fspdrdd k@@ Ry in it P890 daverileHyr §:3a(s, 7L H); MS
(ESOP faiﬁ{lz@l@t{&é tk&%@ﬁ&@%p?al%lllé\bﬁﬂ‘ﬂ?%\ka (300 MHz, DMSO««ds)lB ppm }_7]4-4.92
-hydroxyc 0-1,3-thi - il - 3-(tri m nyljurea WO
2008/ 13 RSB IS B08 6L ke La . - PO RIS

1-[4-(4, 4878 ¥ dirarfieti [ T3 eiokaBordtant:-2Li4 - pheriii st (BiAuSTO e thyl-pheny 1
)- urea 467 [Ex&mple | 8A was prepared according to the procedure described for 1A,

substituting 53-trifluoromethylphenyl isocyanate for 2-fluoro-5-trifluoromethylphenyl

isocyanate. MS (ESI) m/z 407 rivi-Hr. Example 11

phenyl 4-[2-(d-hydroxytetrahydro-2H-pyran-d-yi}-1,3-thiazol-5-yl jphenyicarbamate
Example 11A
15 4.{ 5{4-nitrophenyl}thiazol-2-yl)tetrahydro-2H-pyran-d-g!
A sotution of Example 1B (1.0 g, 3.2 mmeol), 4-nitrophenylboronic acid (0.75 g, 4.5

mmol), KF {0.56 g, 9.6 mmol}, and bis(triphenylphosphine)palladium(il) dichloride (0.22 g,
0.32 mmol) in a solvent mixture of dimethoxyethane (5 mL) and methanol (5§ mL) was heated
to 90 °C for 16 h. The reaction was cooled fo room temperature and partitioned between

20 ethylacetate (10 mL) and H,O (10 mL). The layers were separaied, and the aqueous was
extracted with additional ethyl acetate {2 x 10 mL). The combined organics were dried with
anhydrous Na,SO,, filiered, and concentrated under reduced pressure, The residue was
purificd by chromatography on $i0; gel, eluting with 50% cthyl acetate in hexane, to give the
title compound, MS (EST) m/z 307 [M+H]".

25
Example 11B
4-{5-(4-aminophenyl¥hiazol-2-yhitetrahydro-2H-pyran-4-ol
Example 118 was prepared according to the procedure described for 7B, substituting
Example 11A for Example 7A. MS (ESD m/z 277 [M+HT .
30

Example 11C
phenyl 4-[2-(4-hydroxytetrahydro-2H-pyran-4-yl)-1,3-thiazol-3-yl Jphenylcarbamate
To an ambient solution of Exampie 11B (0.040 g, 0.145 mmol) and tricthylamine
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Example 18B N 4- 2-(I-hydroxycyclopentyl)-1,3-thiazol-5-yllphenyl 1 -
-N'[3-(trifluoromethyl)phenyllurea 10Example 18B was prepared according to the o
procedure described for IC, substituting Example 10A for Example 113, and substituting
Example 18& f8PEX4hple 1A. 'F1 NMR (500 MHz, DMSO-d6) SHSBHS2F0s196 (M, 6
1-1), 2.01-2.17 (m, 2 H), 5.80 (s, | H), 7.32 (m, | Id), 7.46-7.65 (m, 6 H), 7.95 (s, 1 EH,
8,02 (s, (439 "8-db'{s mrphingepsingipfign( L 1mL) *mIdEShyrih 9w RH) 0145
Examplent9 0 R 2sflabrexBe( trovotienethivl)phenydbditbie 442k duced pressure. The
'hyd rOXWMQlQME%)‘fﬂegbBt gzl H@)‘géﬁ'@%ﬂ)ﬁf&% r&fgﬁgﬁé%p!ﬁz%%%taltc 0 38(;:1(1 i}}[a i
-(5-lodo-thiazol-2- e%c@ t ple. was prepared according to the
procedur%{—:'t]i %”eoénéjﬁﬁéé% or | x%ﬁ%él)éd }fiﬁ(é%%]sgﬂ}tgﬁ’ﬁrgn é&ér&ﬁ&fg‘haﬁ% fof-2-20 (m. 2
dihydro-2H-pirdi 4(BHj1bhd 2 (B8 finiz 1262 { (ha 1-H1) ZBEMSfiplé 119730-7.48
N[2-f|uor(m@-(ibimﬁ@mmeirhyl}phfewum'H{;MQ{EE;}W@mxyw&iqﬁbutyl)-l,3-th|azoI75-
yliphenyHurea Example 9B was prepared according to the procedure described for
IC, substituting Example 19A for Exam e 1 3'1 H NMR (500 MHz, DMSO-d6) 8 ppm
1.77-1.99 (m, 2 H), 302.25-2.39 (m, 2 H),"2.51=2.59 (m, 2 H), 6.49 (s, | H), 7.36-7.44
(m, 1 H), 7.47 7 BRI pipirhsgor2Br (ae-2-1i)) 8:004@; - Hipheg2nimeidip ] 8.92 (m, |
H), 832 (s, 1 H); MS (ESI) raiz 452 [M-tdfhoxamide
To an ambient solution of Example 11B (0.040 g, 0.145 mmol} and triethylamine

(0.020 mL, 0.145 mmol)in tetrahydrofuran (1 mL) was added piperidine-1-carbonyl chioride

(0.018 mL, 0.145 mmol). After 16 h, the reaction was concentrated under reduced pressure.

The residue was purified by chromatography on SiQ, gel, cluting with ethyl acetate, to yield

15 the tile compound. "H NMR (300 MHz, DMSO-dg) § ppm 1.43-1.62 (m, 6 H), 1.68 (d, .J =
122 Hz, 2 H), 2.02-2.21 (m, 2 H), 3.39-3.46 (m, 4 H), 3.64-3.80 (m, 4 H), 6.12 (s, 1 H), 7.45-
7.56 (m, 4 H), 7.94 (s, 1 H), 8.56 (s, 1 H); MS (ESI) m/z 388 [M+HT".

Example 13
20 tert-butyl 3-(5-{4-[({[2-fluoro-5-{trifluoromethyl)phenylJamino } carbonyl)am ino [phenyl} -
1,3-thiazol-2-yl}-3-hydroxypyrrolidine-1-carboxylate

Example 13A
tert-butyl 3-hydroxy-3-(5-iodothiazol-2-yl)pyrrolidine- 1 ~carboxylate
25 To a cold (-78 °C} solution of thiazole {0.382 mL,, 5.41 mmol) in tetrahiydrofuran (30
mL} was added n-butyllithium (3.38 mL, 541 mmol, 1.6 M in hexane) dropwise. After 15
minutes, N-boc-3-pyrrolidinone (0.49 mL, 5.41 mmol) was added in a single portion. After
30 minutes, lithium diisopropylamide (5.41 mL, 5.41 mmol, 1.0 M in tetrahydrofuran) was
added dropwise. The reaction was allowed to stir for an additional 30 minutes, after which a
30 sotution of I (1.37 g, 5.4 mmol) in tetrahydrofuran (10 mL) was added dropwise. After 10
minutes, the reaction was then quenched by the addition of saturated aqueous NayS;0s (100
ml) and cthyl acetate (100 mL) and allowed to warm to ambient temperature. The layers

were separated, and the agueous was extracted with additional ethyl acetate (2 x 100 ml}.
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WO 2008/134693PCT/US2008/061951 Example 20 N-
(442-(1-hydroxycyclobuty1)-1,3-thiazol-5-yl Thhenyl -N'43-(tri fluoromethy |
)phenyl]urea Example 20 was prepared according to the procedure described for
IC, substitdthy EX%Hftble 19A for Example 1B, and substituting EX&S&HEsS&Sor
Example IA. tM NMR 5(500 MHz, DMSO-d6) 6 ppm 1.78-197 (m, 2 H), 2.26-2.39 (m, 2
H), 2.507258 i Py g s Ay i soygipu NS G4BT b 4o T)eT 19818.07 (m, 2
H), 8.964(d2rR sei)¢. 9108 ¢ d @ Wys MS (& S) dmiznd 8 4y 4=13iz xalmphén 2 Lith 50%
10()-Ciscarhyeioxynde{hal(  3nctrifluaromathyhnheiyllamingcaremdanol-1,1-
biphenyl-4-yl}cyclopentanecarboxylic acid Example 21A
()-Cis-(1S,3S)-3-(4-Bromo-pheny1)-3-hydroxy-cyclopentanecarboxylic acid 15To a cold
(-78%) solution of 1,4-dibromobenzeng’@i@%¥£23 mmol) was added n- butyllithium
(1.69 mL a4 28tyhir(6l {28 IR lekan@)odfte 30 haiyiastesp | carbonyl)amino Jphenyl -
()-3-oxocyclopentanecarbaxlie - agig {2tk Gyrikizimah was.added as a solution in

tetrahydrofuran (20 mL). The reaction was Oti_ reed for. 30 minutes a ch ! uenched by
the addition of lsaté)[r%rqgé% ‘aglie ’ﬁrg}ﬁﬁ% I ’(SO%ESOCaerc\l ( r%%ﬁ]%ycf%%‘ge%gtg @B?r?ll@) The layers
were sePRrateTedny 2o teddienns Whs R RIHCE Wit a0ditofhad eyl dtétie (2 x
50 h4L). (thé icpmiiiad organiclafers wererriet- withanhyorass Na25Q4)filtered and
gqucentlaaé@@l__mgsﬁh;gptﬁge@, pressute; Jheresiduesvas ﬂséfégg%%}l%éf i ,Sfégmﬁ}&@g gp[f&% Orr|1|
i02 gel, eluting wi yl acet iv title. compound. ) m/z +HI.
25Examﬁjﬁ¥§%?gyé)'ﬁl{g%&-%;ﬁ}%igﬁ@ﬁﬁ%%%%ﬂﬂuoromethypphenynamino 1

carbonyl)ao]-1,1'- biphenyl-4-yl}cyclopentanecarboxylic acid A mixture of Example
2IA (0.041 g, 0.154 mmol), Example 182460058 g, 0.154 mmol), Na2CO0 (0.049 g, 0.46

mmal), andriatrakistiiphenyabaspbivgpalladiun(@).0044:30%.-8,015qnmek in a
toluene/dimethoxyethane/ethanoI/H20y%9é§}:{%&dal mL) solvent mixture
To an ambient solution of Example 13B (0.30 g, 0.53 mmol) in dichforomethane (2
mL} was added trifluoroacetic acid (2 mL). After 1 b, the solution was concentrated under
reduced pressure. The residue was partitioned between saturated aqueous NaHCO; (5 mL)
20 and ethyl acetate (5 mL), The layers were separated, and (he agueous was extracted with
additional ethyl acetate (2 x 5 mL). The combined organics were dried with anhydrous
NapS0;, filtered, and concentrated under reduced pressure to yield the title compound, 'H
NMR (500 MHz, DMSO-dg) 8 ppm 1.97-2.11 {m, 1 H), 2.23-2.32 (m, 1 H), 2.91-3.08 (m, 2
Hj, 3.07-3.19 (m, 2 H}, 4.06-4.17 (m, 1 H}, 6.17 (s, 1 H}, 7.35-7.70 (m, 6 H}, 7.99 (5, 1 H),
25 8.56-8.67 (m, 1 H), 8935 (s, 1 H), 9.37 (s, | H); MS (ESTy m/z 467 [M+H]".

Example 15
N-[2-fluoro-5-(trifluoromethylyphenyl]-N- {4-]2-(3-hydroxy-1 -methylpyrrolidin-3-y1)-1,3-
thiazol-3-yllphenyl burea
30 To an ambient solution of Exampie 14 {0.050 g, 0.107 mmol) in methanol containing
1% viv acetic acid 1 mL) was added formaldehyde (6.012 mL., 0,161 mmol, 37 wt% in H,0)
and MP-CNBH: (6.054 g, G.161 mmol, 3.0 mmol/g). The reaction was heated to 30 °C and

shaken for 16 h. The reaction was then filtered and concentrated under reduced pressure.
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was heated to 90 C for 16 h. The reaction was cooled to room temperature and
partitioned between 10% HC1 (5 inL) and ethyl acetate (5 mL) The layers were
separated, and the agueous was extracted with additional ethyl acetate %2 x5 mL). The

combined ‘g%?ﬂ%}f‘é ers were dried with anhydrous Na2S04. fif&Ped"5h Encentrated

under reduced pressure, The residue was purified by RP-EJPLC (preparative

reversed: bﬁﬁ%\é@%"dﬁ‘ﬁ?@ﬁ%}‘g‘ﬂ 4t H%WF%&%‘Q%(E&%% g 8 2Em5a% 'SBYc 18 7™
21.2x250vmateaamm ot e BvbeetSetibh’ iy srpd an e igod \ndxettigsreparative
method:ayaten withoQ:i%siriflugreacealic aciand:&GHGNwihOdLedtluotaacetic acid

gradient gy %M,&%'d'9)\!&1\4@0%Qﬁmmg%mwg@aw wg@;@yqumeavﬁlﬁ compound as
a white solid, TH NMR ééln 3 H), 2.14-2.26 (m, 3

H), 2.92%4:68%m’ "t ’ff"fjmﬂ‘* 7 EHE Y, dfbﬁi“(‘fwd?%)mf ﬂ%d TR (s, 114),
8.89 (s, W=H§09 07 (yratted yifeOy{gcday) S e i vaiiv gl g by PO Bxample 22
N[2-fluorenSeffrifluaromeatiiphenyl] N rfdd2 -t ethoxyeyelopentyiddd3sth A-5-
yllphenyRurea ASExamples 22 b%%%r%og%tbw 9;/&%@9%%@@'% fipa

suspension of NaH 4.41 mm wt% in_ mineral oil

dimethyftoniafhide’ f’ibwﬁt We&abided ’E%?a?ﬁ&é 1B E g a4 %‘.&6"’&%? 0.5h,
iodétneth&ing .(0:317 (mE 15,09 mirmblpwad ackibdel | dhdithieliedétioh W as. dtifketffor 16 h.
The 20reactipnweasgpantitiongi-between 1420 (10 inL) and ethyl acetate (10 mL). The
layers were separated, and the aqueous was extracted with additional ethyl acetate (2 x
10 mL). The combined organic layers were dried with anhydrous Na2S0O4, filtered and

concentrated under reduced pressure. ue was purified by chromatography on
Si02 gel, eldtiffgiivitre B9 etnipparataiedimhexaddhitgogive ientitiecohipotmd. MS (ESI)
mix;310 [M+HI. 25 Example 22B(trifluoromethyliphenyllurea

N-12-fluoro-5-{HithorameHyNRNERYINY {2 (3 MRIRRXVEXCIARE Ml T 3stfyiazol-5-
15, substituting acetaldehyde for formaldehyde. 'H NMR (300 MHz, DMS0-ds) 8 ppm 1.03
(t,/=7.29Hz, 3H), 2.00-2.12 (m, 1 H), 2.34-2.43 (m, 1 H), 2.53-2.63 (m, 1 H), 2.83-2.96
(m, 3 H),4.09 (m, 2H), 6.24 (s, 1 H), 7.33-7.70 (m, 6 H), 798 (s, } H), 8.6]1 (m, 1 H). 8.92

20 (m, 1 H), 9.32 (s, 1 H); MS (ESI) m/z 495 [M+H]".

Example 17
N2-fluoro-5-(trifluoromethyl)phenyl]-N'- {4-[2-(1-hydroxycyclopentyl)-1,3-thiazol-5-
yliphenyl}urea
25 Example 17 was prepared according to the procedure described for 1C, substituting
Exampie 10A for Example 1B "H NMR (500 MHz, DMSO-dg) 8 ppm 1.69-1.95 (m, 6 H),
2.01.2.16 (m, 2 H), 5.91 (s, 1 H), 7.36-7.43 (m, 1 H), 7.47-7.55 (m. 3 H}), 7.55-7.61 (m, 2 H),
7.96 (s, 1 H), 8.62 (m, 1 ), 8.92 (m, 1 H), 9.32 (s, | H); MS (ESI) m/z 466 [M+H]".

30 Exampie 18
N-{4-[2-( }-hydroxycyclopentyl)-1,3-thiazol-5-yl]phenyl} -N'-[3-(triflucremethyliphenylJurea
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yllphenyl}urea Example 22B was prepared according to the procedure described for
Example IC, 30 substituting Example 22A for Example 1B. 1H NMR (300 MHz,
DMSOd6%%)6§)@m168181(|n 4 H), 2.03-2.16 (m, 4 H), 311315(7{7‘nh3H 7.35-7.44
(m, 1 H), %3, 5 H), 8.00 (s, 1 H), 8.61 (m, 1 H), 8.93 (WO L1496 (s, 1 H):
MS (ES1) mix 553 [M+H]. Example 23 {045-
{4-[(0-fluor0-5-(trifluororethylypheny | 5 #RBEER0ony )nob heny 11 -1,3-
thiazol-2-yBdydiopetyiioly]l-teblid axdbb BEramptabpgA-3-(3-trifluoromethyl-phenyl)-
[1-(5-lodo-thiazol-2-31)-cyclopentyloxy]acetia acid ethyl ester Example 23A was

prepared accouding to;the Rio %%Qaa%cq k@% IS B AIIRIE R 2 SUDSHILHRG
bromoethl%lacetate for iodomethane, M ) miz 382 [M+1-1].. 10Exam Ie 538 (

[145° { 4 W&B#&V@ﬁaﬁha%%dﬂ%é%ﬁoyﬁpfhug yﬁ% LR }%}%HK/ i a?)‘fpchenyl -1,3-
thiazol-ZBioypeldpenfyHoxy Jacetic acid A solution of Example 23A (0.187 g, 0.491
mmol), Example IA (0.208 g mL, 0.491 mmol), CsF (0.223 g, 1.47 mmol), and
tetrakis(triphenylphosphine)palladium(Q) {0954, 150 049 mmol) in a solvent mixture

of dlmethoxyethane (1 mL) and methanol (1 ) W. ated to 90C for 16 h. The
reaction Was co6I8d 18’ ?BCI%RCF«&H Hperatiire anc ?u’[e‘d w hﬁﬁ%ﬁ QL ?ﬂf‘%“é’ %5 id was
filteted, wash&dawith itk rethaed arvarditediisd n@@ﬁy@wfm@r%ﬂia@%ﬂéwme

ester was:dipsolvedoirEneharmk(d Sumti)antE2MNal M (2 frln)ranthstitredfor 16 h. The

methan ! L reducespr 5Qy and the-agueens was 2Qyashed with
diethyl gtgﬁyg?*%gaemg@%%gﬁ %%;J%é;{s a%??uedlto pE ﬂgﬁw /éHgﬁi Tl?g solid was

m
filtered, WakhEq Wﬁ%‘@ﬁﬂéhs Snb AR drdy e tﬁe]ﬁ 03,%p8 id P1ARIMR (300
MHz, DESOu6}6 Phhll.66-1.91 (m, 4 H), 2.07-2.17 (in, 4 H), 3.91 (s, 2 H), 7.34-7.66
(m,6 H), 8.02 (s, 1 H), 8.61 (m, 1 H), 9.02 (m, 1 H), 9.54 (s, | I-0, 10.45 (s, 1 H); MS
(ESI) m/z 524 [M-H-1]. 25 Example 24 {[1- (é Rb

cyclof4.2. Okocﬁaﬂl}m% g (ttll“iﬁuoro lch%rﬁ‘)tj)w?g‘}/ ?Tgn'-l{n9 (l-h)XiTOXYC !c?butyl) 1,3-thiazoi-5

yl]phenylurea

20 Example 19A
1-+(5-lodo-thiazol-2-yl)cyclobutanol
Example 19A was prepared according to the procedure described for Example 1B,

substituting cyclobutanone for dihydro-2H-pyran-4(3H)-one. MS (ESI) m/z 282 [M-+HT,

25 Example 19B
N-[2-fluoro-3-(trifluoromethyhphenyl]-N'- {4-[2-(1 -hydroxycyclobutyl)-1,3-thiazol-5-
yl]phenyl}urea
Example 198 was prepared according o the procedure described for 1C, substituting
Example 19A for Example 1B. 'H NMR (500 MHz, DMSO-de) 8 ppm 1.77-1.99 (m, 2 H),
30 225239 (m, 2H), 2.51-2.59 (m, 2 H), 6.49 (s, I H), 7.36-7.44 (m, 1 H}, 747-7.55 (m, 3 H),
7.56-7.62 {m, 2 H}, 8.00 (s, | H), 8.62 (m, 1 H), 8.92 (m, 1 H), 9.32 (s, 1 H); MS (EST) m/z
452 [M~HT".
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yl)cyclobutyl]oxyl acetic acid 30Example 24A Ethyl 2-0
-(5-iodothiazol-2-yl)cyclobutoxy)acetate To an ambient suspension of NaH (0.390 g,
9.75 nunol) in N,N-dimethyllo amide (40 mL) was added Example 19 }L%Z .74 g, 9.75
mmol) as ONHEATH N,N- WO 2008/134693PCT/U82008/06 FSETH @ﬂ’ﬁﬂ ormamidc
(20 mlI"). After 1 h, ethyl 2-bromoacetate (1.08 mL, 9.75 mmol) was added in a single
portion. After 16 h, the reaction was qu@%ﬁzgy the addition of 1120 (50 mL) and
ethyl acetateB0-mtThelfayelsWeraxépathtedy and! theridoueocsdseXiraeted with
additional ethykasgtate ﬁréﬂrﬁﬂh}c@?ﬁiﬁg&@[ﬂ@ﬂﬂﬁd&f@@@éﬁﬁcﬂlm drigglwith@nhydrous
SNa2SQ4, llererl, AN saneentalRd UnMeLIBAUGRA RISSSULE, Theyesidugavas purified

by chromato gel, elutin g Wlt a gradient of hexane to 5% ethyl acetate in

hoxane (1% e ?ﬁéﬁﬁ@e&mw RISmEd T sea V- ER AT 335 10Mothyl
2-(1-(5-(@4arminspiemdthiakol -2y Geyoiobatoxhadsiate? 1), Asselution bhExample 24A

(0.750 gy 2434 @mal). G030 g, 6.12 mmol), 4-
(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-yOaniline (0.447 g, 2.04 mmol), and

tetrakis(triphenylphosphine)palladium(O% (0.231 g, 0.200 mmol) in a solvent mixture of
dimethoxyethane (5 mL) and methanol as heated to 90C for 16 h. The reaction
15wés cooled-tasrhondrtemp etdtlire(@iidopartitivhedrbétweerrdt20y (h@inol-} And ethyl

acetate (10 ml,). The layers,piergIseparateshnand the-agueous was extracted with
additional ethyl acetate (2 x 10 mL). The combined organics were dried with anhydrous

Na2S04, filtered, and concentrated under reduced pressure. The residue was purified
by chromatography on Si02 gel, elutingli%%ﬁ%dient of 10% ethyl acetate in hexane
to 50% ethyl aGetaite(in. FHoxaital toeOpivd thétitie cordpunde MS(ES ierhiz 319
[M+kit]1 . Exarppled4Gs °C) solution of 1,4-dibromobenzene (1.0 g, 4.23 mmol} was added n-

([L-(5-1-4:Rhievelol4.2 Qloctasd 35 uien:f:ylsasbanyPaminglehenyl:3.3-thiazol-2-

yIIcycIobut lloxylacetic acid
cyclopenfanecarboxylic acid (0.271 g, 2.12 mmol) was added as a solution in tetrahydrofuran

(20 m1.). The reaction was stirred for 30 minutes and then quenched by the addition of
saturated aqueons NH4Cl (50 mL) and ethyl acetate (50 mL). The layers were separated, and
20 the aqueous was extracted with additional ethyl acetate (2 x 50 mL). The combined organic
layers were dricd with anhydrous NapS(4, filtered and concentrated under reduced pressure.
The residue was purified by chromatography on 510; gel, eluting with ethyl acetate, to give

the titte compound. MS (EST) m/z 287 [M-+H]".

25 Example 218
(£)-Cis-3-hydroxy-3- {4'-[({|3-(trifluoromethyl)phenyl lamino } carbonyjamino]-1,1'-
biphenyl-4-yl}cyclopentanecarboxylic acid
A mixture of Example 21A (0.041 g, 0.154 mmol), Example 18A (0.050 g, 0.154
mmal), NaCOs (0.049 g, .46 mmel), and tetrakis(triphenylphosphine)paliadium(0) {0.017
30 g, 0.015 mmol) in & toluene/dimethoxyethane/ethanol/H,O (10:3:2:1, 1 mL) solvent mixture
was heated t¢ 90 °C for 16 h. The reaction was cooled to room temperature and partitioned
between 10% HCE (5 mL) and ethy] acetate (5 mL). The layers were separated, and the

aqueous was extracted with additional ethyl acetate (2 x § mL). The combined organic layers
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25To a solution of Example 24B (0.150 g. 0.470 mmol), 1,2-dihydrocyclobutabenzene-
1-carboxylic acid (0.070 g, 0.470 mmol). N-methylmorpholine (0.103 mL, 0.940 mmol),
and 1-hydroxybenzotriazole hydrate (0.080 g, 0.940 mmol) in N,N-dimethylformamide
(2 mL) was"8dtEdr4thyl-3[3-(dimethylamino)propyll-carbodiimiG& HyeitERSride
(0.115g. 0.589 mmol). The solution was heated to 50 C for 3 h, cooled to room

temperatiifedE{d 8@ hurtRO Ned Ve tiveeh pbeCRiEcA R Sthjrsdetatae TE). The
layers wergseparatédsd and e aC regustivas-extracted: withradditidmaldethyl acetate (2 x
2 mL). Thesenbings erganissweedresd with.anhydraiis:.Na2sOd alitergd, and

oA R e IS GO g NP ()

2008/134883PB U S2808E Y FHSRUHEPAS FeOVBTUNdRPHEdtced pressure.
The aquebussvasracidifiediwithnd0dedHGIMapidld. Thagalidowssifilevsd dnd air-dried.

IF_’u r@g catipn ekthensesidug) by, BEzH@k@ép E@@ai@?%i\(ﬁh rEMe rzﬁgg@h@ﬁef B%p{fﬁi uTr\G;
iquid ¢ ogra othax SB- . . W

detection I a g et A At 2 A tor e Skl STt Er: WAkt BB
trifluorod&&td 4tid and CHACN with 0.1% trifluoroacede acid gradient 5-95% CHACN

overt30 minutes at 15 inL/min) provided the title compound as a white solid. 1H NMR
(300 MHz, DMSO-d6) 8 ppm 1.67-1.94g,d.b41). 2.39-2.47(m, 4 H), 3.31-3.40 (m, 2

1), 3.93 4, dd, .1=4. d29H 1-1), 7.09-7.31 H), 7.56- 7.68 (n,
o b, 7,675 T S LB R 10 3 L (W ek Ry, 10
Example 25 ([5-(4-{[(2-fluorophenyBat#BMiii8} phenyl)-1,3-thiazol-2-y 1]cyclobutyl

loxy)acetic acid Example 25 was prepared according to the procedure described for
Example 24C, 15substituting 2-(2-fluorgpheryBacetic acid for

1'674.96 (2 1. 2.30:2 47 T 30 S8 (e S H GRS 0% 1007 26 e 2 b,
7.26-7.45 (m, 2 B§Ps78%87 of 54 192 8560 Sy o7 g el 194 (s, 1 H); MS
(EST) izl fvepi (QOEXarmpldd@6BaaiRaminbearbd nyRaMidotdHeny 1}-1
,3-thiazakRryh)cyelope ntul]l oxyasatis acid.Exampl@d6Ation was stirred for 16 h. The
1-phenylad:id4 4o telrameivhd 3 - diexaharalan: e YIPREMBYUISR s were
separated, and the agueous was extracted with additional ethyl acetate (2 x 16 mL), The
combined orgaiic layers were dried with anhydrous Na;SOy, filiered and concentrated under
reduced pressure. The residue was purified by chromatography on 510, gel, eluting with 5%
ethyl acetate in hexane, to give the titie compound. MS (ESI) m/z 310 [M+H]"
25
Exampie 22B
N-[2-fluoro-5-(trifluoromethylyphenyl |-N'- {4-[2-( | -methoxycyclopenty])-1,3-thiazol-5-
yllphenyljurca
Example 22B was prepared according to the procedure described for Example 1C,
30 substituting Example 22A for Example 1B. 'H NMR (300 MHz, DMSO-ds) 8 ppm 1.68-1.81
(m, 4 H), 2.03-2.16 (m, 4 H), 3.11-3.15 {m, 3 H), 7.35-7.44 (m, 1 H}, 7.46-7.04 (m, 5 H),
8.00 (s, 1 H), 8.61 (m, 1 H), 8.93 (m, 1 F), 9.36 (s, 1 H); MS (ESI) m/z 553 [M+H]",
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25Example 26A was prepared according to the procedure described for Example IA,
substituting phenyl isocyanate for 2-fluor-5-dfluoromethylphenyl isocyanate. MS (ES!)
m/z 339 [M-(Hf. Example 26B 30([1-(5-

(4-[(anilino®&r B8 EMmino]pheny11-1,3-thiazol-2-yecyclopenty| RE&H Seethe1aTid
Example 26B was prepared according to the procedure described for Example 23a
substituting Example 26A for Example £Aza¢&8MR (300 MHz, DMSO-d6) 6 ppm
1.62-1.95 (ith}-&H);[Q[01+R120 {mifidbic)yc 80P HSy Babl)nd BB dil)dntl jphed 17136 (M, 2 H),

7.40-7.63 (m, 6 H), 8.00 (s, hildhi 8./ {SofedB-88:(5c L), 12.59 (s. 1 H); MS (ESI)
m/z 438 [M+H]-. Example 27 ([145-

(-4- [%anlImocarbonyBammo]phenyII -1,3-thiazol-2-y1)cyclobutylJoxy} acetic acid 5A
solution of Example 24A (0.304 g, o.9§s§mﬁ:&%%%Example 26A (0.209 g, 0.953 mmol),
CsF (0.434 g, 2.86 mimolpdatid-tetrakistidphenyiphpsphing)palfadiem (0) (0.110 g, 0.095
mmol) in a solvemipmixiuke.of dimethoxyatbans. (Rdnk),aad methanrel {7.b) was heated
to90 C Logg}.gtmé'\;he reac tlgcrga%/é/ sc ole to rgy%’rrqe lé&gn c?t}ﬁ%%@g dlluted with H20 (10

mL). The solid was fitered, , was ﬁ% to give the 10
intermediate ester. The ester was dlssolved in methanol (50 mL) and 2N NaOH (2 mL)
and'&tirred for 16 h. The methanol wasi:emoyegtBunder reduced pressure, and the

aqueous was-washewithdiethyheifiesthfmalklihe AgueausWwasAGiIdIfied to pH 1
with 10% HO. The solid was, gtlter]e;jys\f(\éyjhedt}/\ﬂoﬁ%g CN,,and air-dried to give the title

compound. 1H NMR (500 MH jm 2 H), 2.35-2.52 (m, 4
H), 3.93 (s, 2 M)PBIEF b4 19y 57 @?? é@“’(‘f‘ﬂ)fﬂ)nf’fe 1928 gm204917.51-7.59
(M, 4 Hyn8O4 (s ©-HY, 8.7 (smd HnB B2k (g rbitd)y Biob (s hdH¢iMBI{ESH Iz 424
[M-ildl. Examphes 28 alsdbtBmixture of dimethoxyethane (1 mL) and methanol {1 mL) was

{6- Kanilm{a@lzp@@y@@o?]fzzy&idme?fexéf}o&{%ém%g%o dicyglopentylloxyd age ¢ 20acid

Example 28

1-phenyt? én{‘% (hases vardlinathyrt e yibidshpsiBrass SmiFHdr eI Ourea

intermediate ester. The ester was dissolved in methanol (15 mL) and 2N NaGH (2 mL} and
stirred for 16 h. The methanol was removed under reduced pressure, and the aqueous was

20 washed with diethyl ether (20 mL). The aqueous was acidified to pH ! with 10% HCL The
solid was filtered, washed with CH3CN, and air-dried to give the titie compound, "H NMR
(300 MHz, DMSO-dg) 6 ppm 1.66-1.91 (m, 4 H), 2.07-2.17 (m, 4 H), 3.91 (s, 2 1), 7.34-7.66
(m, 6 H), 8.02 (s, 1 H), 8.61 (m, 1 H), 9.02 (m, 1 H), 9.54 (s, 1 1), 10.45 (s, | H); MS (ESD)
m/z 524 [M+H]".

Examyple 24
{[1-(5-{4-[(bicyclo[4.2.0Jocta-1,3.5-trien-7-ylcarbonyl)amino]phenyl }-1,3-thiazol-2-
vijeyelobutylloxy}acetic acid

30 Example 24 A
Ethyl 2-{}-(5-icdothiazol-2-yhcyclobutoxy)acetate

To an ambicnt suspension of NaH (0.390 g, 9.75 mmol) in N,N-dimethylformamide
(40 mL) was added Example 19A (2.74 ¢, 9.75 mmol) as a solution in N,N-



To an ambient solution of 5-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-yl)pyridin-2-
25amine (0.350 g, 1.59 mmol) in tetrahydrofuran (4 mL) was added phenyl isoeyanate
(0.174 mL, 1.59 mmol). The solution was stirred at room temperature for 1 h and was

then concefRrit8ertiiter reduced pressure. The solid was wasR&S WHHETHYI ether (2
mL) and air-dried to glve the title compound. MS (ES1) ink 221 [M+Ht. 30Example 28B
{ [1 -(5- {8 A IRHSEE D Sy amiHET gy HATR SIS AL B ’ﬁlylzjtg)?é’ilﬁb’@ﬁ’fﬁloxy acetic
acid Exandplen28Bakasrfivepafiediabctrdingito thequrodedbrdhdedtiied for Bample
23B, WmQQ&/@%&Q@R@T&M}Saa@%@&%waamﬁi@g@@m@&&%ﬁe{c&xample

1A.'HNM dG%PQdMng M éPz Q@;&prﬂojco%%%ﬁo 1é‘a Jvé})e z?né!a?“ﬁn a.ﬁh?d&%ﬁst 4
111392(3 H), 7 2 H), 7.66

m, 1 Hy 3. §1Tﬁ3%ﬁ1dz“«ﬁ45ﬂ§f%€9 cmdefid%fd@f%%@ i 5%61%1&1’1%61*&2 60 (s, 1
Fl), MScESHen39 fifhs gl glutigs with a gradienEFApiple R 8%(Hia5206% jBHuero
ethyDphepylamine cathony)amipeipyr dinfBrfirl,3-thiazol-2- yl)cyclopentyl]oxyl acetic
acid 10Example 29A 1-(5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yppyridin yl)-3-(3-
(trifluoromethyDphenyOurea Example 29A was prepared according to the
procedure described for Example ZBA%%%Q 3-trifluoromethylphenyl isocyanate
for phenyl isocyandtethK S{(ESI-mirna08 15Nl By DEREMIey 2Ot (5-(6-[( {{31 fl
oromethyl)pheny}.asmisickaaskonyl jaming|pytigudeyl Csi (8:9201526.12 mmol), 4-

(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yDaniline (6.447 g, 2.04 mmol), and
tetrakis(iriphenylphosphine)palladium() (0.231 g, 0.200 mmel) i a solvent mixture of
dimethoxyethane (5 ml) and methanol (5 mL) was heated to 90 °C for 16 h. The reaction

15 was cooled to room temperature and partiioned between HaO (10 mb) and ethyi acetate (10

mi.). The layers were separated, and the aqueous was extracted with additional ethyl acetate

(2 x 10 mL). The combined organics were dricd with anhydrous Na;SQ,, filtered, and

concentrated under reduced pressure. The residue was purified by chromatography on Si0;

gel, eluting with a gradient of 10% cthyl acetate in hexanc to 50% cthyl acetate in hexane, to
20 give the title compound. MS (EST) m/z 319 [M+HY".

Example 24C
[{1-(5-{4-I{bicyclo[4.2.0]octa-1,3,5-trien-7-ylcarbonyDamino Jphenyl} -1,3-thiazol -2-
yhicyclobutylloxylacetic acid

25 To a solution of Example 24B (0.150 g, 0.470 momol), 1,2-dihydrocyclebutabenzene-
l-carboxyiic acid {0.070 g, 0.470 mmol}, N-methylmorpholine (0.103 mL, 0.940 mmol)}, and
1-hydroxybenzotriazole hydrate (0.080 g, 0.940 mmel} in N, N-dimethylformamide (2 mL)
was added 1-ethyl-3-[3-(dimethylamino)propyl]-carbodiimide hydrochloride (0.115 g, 0.589
mmol). The solution was heated to 50 °C for 3 h, cooled to room temperature, and

30 partitioned between HzO (2mL) and ethyl acetate (2 mL). The layers were separated, and the
agueous was extracted with additional ethyl acetate (2 x 2 mL). The combined organics were
dried with anhydrous Na,SO,, filtered, and concentrated under reduced pressure. The residue
was dissolved in methanol (5 mL) and 2 N NaOH (0.50 ml.) was added. After 5 h, the
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Acyclopentylioxyl acetic acid 20Example 29B was prepared according to the procedure
described for Example 23B, substituting Example 29A for Example IA. 'H NMR (300
MHz, DMSO-d6) 6 ppm 1.63-1.95 (m, 4 H), 2.13 (t, J= 5.1 Hz, 4 H), 3.92 (s, 2 H), 7.38
(d,./ = 7.8 B2 M%4¥47%56 (t, J= 7.9 Hz, 1 H), 7.61-7.75 (m, 2 H), 7958 FEER! 3 H), 8.63
(m, 1 H), 9.70 gs, 1 H), 10.52 (s, 1 H), 12.61 (s, 1 H); MS (ES!) nt/z 5071WE1 ", 25
Examplén%a‘{f[ j}f&_&(ﬁ;ﬂ{(@ﬂ%éﬁl@t reduced pressure. The aqueous was acidified with 10% HCl to
nocarborly Dathérsolipyric irl:3eyiphenyt)ay clopentittoxyacetidvabidRExdhple 30A
30144-Bramenhe iyleyClapamankssure 1Quai oalthind 8 ltionefbax s-C1s
1'4-d'bf9map.9(g§%%@$u%h 137 unmolin tetralydiofuran (290 k) was.added

r
n-butyllithium (59.0 mL, 146.8 mmol, 2.49 M In hexane %ro wise. The viscous solution
was Stirf8tat - 78E 8 UB I arRaceeisentdiGhe 3 ¢ il MBEEINif8) was then
added dropgwise BVet BO Rwrer Fhevresylting bloiiomwas:sthretdearsip8@dor 4 h and was
then quenghed:py ineadditonel, ENOEGNEA0 k) andethy) acetate (200mL). The

layers Wﬁ?ﬁ%ﬁga&?ﬂgﬁﬂé%ﬁ‘g{%ﬂﬁﬁ et washad with way ?55}@%{3@ L), brine (1

x 100 m over m sulfate, filtered, and concentrated und duced
pressure. T h& redidiie Was Purified By EhtrbmaltogiapHy ol SioD) ger, efitifhigWith 5%
ethybacetate in hexane to give the title compound. 'H NMR (300 MHz, DMSO-d6) 6
ppm 1.71-1.76 (m, 2 H), 1.78-1.88 (M, @4 85 (S, 1 H), 7.39-7.43 (m, 2 H), 7.44-7.49
(m, 2 H). I 102-0.-(4-BromophenyBcyclopentyloxy)acetic acid .. To an
ambient sﬁﬁgﬁsﬁé@%@‘” gnl-fn(gé%c%qé ,m8. %’mrﬁ mzo?l%%%ﬁtp é/oyﬁrf })r%lgf?g ry;ﬁosal )laint
N,N-dimethylformamide (2 mL) was added“cdﬁiopwise a solution of Example 30A (1.0 g,
4.15 mmol) iniNaNpttiMetimyifarmdnmidel{iaib hafterc@@erisiipiom daoetic 26id (577 mg,
4. 15531 m&&hi&&l&@%@m@g}m&ﬁm&&l@ mi)iwasadded.drepwise:ihg solution was
stirred at 15 ¢ e tu h and the ated ta 50 C for 3,h, The reaction
x> A @8%@2 B?Mé)é-%g opr a.@%’&k‘e?aib%ﬁth%?&’%? 3.0, Than

was cooled to room femperature an uen e addition ‘of water (10 mL).
The solutids Wastalicifid' o' i 10)by1hé Bdditio) of 25 K1 RaOit: ¥ agliéous was
extractedowiths.ethyl lacdtate 12 WMI0EATL) amt tedFganics discarded. The aqueous was
acidified to pH 1 with 6 M HC1, and then extracted with ethyl acetate (3 x 10 mL). The
corggined organics were washed with be)x\gﬁal\t?crz@ x 10 mL), brine (1 x 10 mL), dried
over sodium sulfate, filtered, and conce under reduced pressure to give the title

compound ! TH-NWEESet R P BSOHE) 5 ppATL B8 YoraHly PRyt 44485 (m, 4
H), 2.02-2.15 (m, 2 H), 3.56-3.60 (M, 2 H), 7.33-7.39 (M, 2 H), 7.49-7.56 (m, 2 H), 12.37
(s. 1 H). 25jaalL0C Example 26A
1-phenyl-3-{4-(4,4,3, 5-tetramethyl-1,3,2-dioxaborolan-2-vlphenylurea
25 Example 26A was prepared according to the procedure described for Example 14,

substituting phenyl isocyanate for 2-fluor-5-triflueromethyiphenyl isocyanate. MS (ESI) m/z

339 [M+HT.
Example 268
30 {[1+3-{4-[{anilinocarbonyl)amine Jphenyl}-1.3-thiazol-2-ylcyclopentyl joxy facetic acid

Example 26B was prepared according to the procedure described for Example 23B,
substituting Example 26A for Example 1A. 'H NMR (300 MHz, DMSO-ds) 8 ppm 1.62-1.95
{m, 4 H), 2.01-220 (m, 4 H), 3.90 (s, 2 H), 6.98 {m, 1 H), 7.21-7.36 (m, 2 H), 7.40-7.63 (m, 6
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methyl 2-(1-(4-brornophenyl)cyclopentyloxy)acetate To an ambient solution of
Example 30B (200 mg, 0.668 mmol) in N,Ndimethylformamide (4 mL) was added

iodometha&g %%Q%QL 3.34 mmol) and potassium carbonate gc%r eﬁsﬁm% mmol).
The mixture was stirred at room temperature for 40 h, and 30 then dilute With water

(10 mL),and ethy e ( he_ layers,were.s d organic was
washed T e o 0L SRS K Gan) el oek Qo St and
concentrated under reduced pressure to give the title compound. 11-1INMR (300 MHz.
DMSO0-d6) S ppm 1.67-1.72 (m, 2 H), IEZ4adl&F (m, 4 H), 2.10 (m, 2 H), 3.58 (s, 3 H),
3.67 '( 3 { 20{[?1@5ﬁal@mi%ﬁ%ﬁ-iﬁaﬂﬁ)ﬂﬁ]n&dﬂémﬂ poils 11;?20(%313%&5%9!}3.@!@@1?@@ acid g
1,11-(4-{6-[(anihnocarbonyhami idin-3-yliphe CycC nt ic acid 5A
solu%ion of E_x%r%allnem%gb %JHEEE)%RM% gl’ng;hg\ég m?éi)(%l rf%%éﬂp&%?okdo%? %89%1922 mmol),
CF (0,058 6566 ol e B SEHBHER DO SPRIFE P AT L) (014 g
0.012 mideh rimndinmrethoxyethane: (@ SmmbyandansdthanolO6timiy Was-heated to 90C
for 16 hpdha reactionwas dikted withm2045m L) and et etber & k) @ad the
solid filterd, Torthe sqlid dissolyed in A midure ol tetrahydrafuran, (2. mi) and methanol
(1 mL) was 10 added 2 N NaOH (0.8 ml_g., After stirring at room temperature for 16 h,
the SrgaRieg dlete Féindve alinier Yeaticd g praseate e 4 dotidWas xtrdtted with
diethy! ethed {@ry Ghmll aribkthevorgamics] distarded:dPhesaguad Us wascacidified to pH 1
with 10%dsiedwang dhe sabd was. filtered Rutifieationmf thersokduasidur byrRP-HPLC

(preparafive reversed-phase high pressyie liquid t%@ﬁ%‘&?etﬁ% %&Qlyguﬂc?i ng Augrbax
SB-C18 7M 21.2x250 ram column with UV 15&detectlon anal\ged at 220 and 254 nM

(preparatiVeMiet oG Uddraritd /198 trifiadidacetic adi aid THEEN Wit '07/1%%
triflidrogoeti€latith gradient B} 95% TH 8T Rl hves B0 minuted) &t 36 nil/Mik)7previded the
title compours@s awte solig; Mk IeNMR(520WiHz, DMSO-d6) 6 ppm 1.60-1.78 (m, 2
H), 1.77-1.91 (m, 4 H), 2.02-2.19 (m, 2 H), 3.53 (s, 2 H), 7.02 (t, ,J= 7.3 Hz, 1 H), 7.31
(t, J = 7.9 Hz, 2 H), 7.48-7.59 (m, 4 H), 7.61-7.72 (m, 3 H), 8.07 (m, | H), 208.61 (m, |
H), 9.67 (s, 1 H); MS (ES!) miz 432 [M+BFEEmple 31 ()-Cis- -(4-
{[(2-fluorofihémyflacetyifaming biningiphénytyi-y.5)i8azhieisdxydyetopBmtanetarboxylic
acid@25 Example 3IA ()-Cis-methyl acid
3-(4-bromophenyl)-3-hydroxycyclopentanecarboxylate To an ambient solution of
Example 21A (1.69 g, 5.93 mmol) in methanol §15 mL) was added

trimethylsilyldiazomethane (5.0 mL, 10: fot,2.0 M in tetrahydrofuran). The
1.phenyl-3-{5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yhpyridin-2-yHurea

To an ambient solution of 5-(4.,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-ypyridin-2-
25 amine (0.350 g, 1.59 mmol) in tetrahydrofuran (4 mL) was added phenyl 1socyanate (6.174
mL, 1.539 mmol). The solution was stirred at room temperature for | h and was then
concentrated under reduced pressure. The solid was washed with diethyl ether (2 ml) and

air-dried to give the title compound. MS (EST) m/z 221 [M+H]",

30 Examplc 288
{[1+{5~{B-[(anilinocarbonyl)amino}pvridin-3-yl}-1,3-thiazol-2-yDcyciopentyljoxy facetic
acid

Example 28B was prepared according to the procedure described for Example 23B,
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30 reaction was quenched by the addition of acetic acid (2 mL) and concentrated under
reduced pressure. Purification of the residue by chromatography on Si02 gel, eluting
with 25% ethyl acetate in hexane, gave the title product as an O}!ET%% G(('I%%(!?g%aiz 299
[MI-Hy. EXanpie 318 (-cis-methyl e
3-(4'-aminobipheny1-4-y1)-3-hydroxycyclopentanecarboxylate A solution of
ExamplE A UEBO0TE A 4 FTHOITIIE (A, B SYB A gt 8 3:40 b 16011 5
dioxabofwladrii /1 jamilire 20 866 g). .EAnMholY C <10 776t7g! 5)X01¥nimdljmand 5
tetralosefjphenyhasphineMaliadium(03-(0.482a. 10, k&4 mmol),in dimeathoxyethane (4.0
mIT andﬁ%me@a}g%ﬂiq %EMQ?EQSB%%%%%%IM 16 h. The reaction was cooled to

room temperature and partitioned between H20 (10 inL) and ethyl acetate (10 tuL). The
Iaye?s were separated, and the aqueous was extracted with additional ethyl acetate (10
mL). The combined organics were drie@aithieaihydrous Na2S04, filtered, and
concentrgied-unden Iomdusedhprassunenfbe crude rasicduawas-purifedibg .-
chromatography on Si02 gel, eluti [ , to give the title compound. MS
(ES!) ra/z 312 [WH]t Example 3%%:%%%%%)}%%2%521
(R2-fluorophenyBacetyllamino | -1, F-bipheny1-4-y1)-3-
15h$droxycyclopentanecarboxylic acidExanigidisolution of Example 31B (0.100 g,
0.321 mmol), 2-(2-fiuerphenyhaGetic ot (@049a-g.yOp3adin o), 3-
1-hydroxybenzotriazole hydrate ?91915048%%19})%9&%%0’ and Nmethylmorpholine (0.070
mL, 0.064 mmol) in NQN-dimethglf rmamide was added (iletl%%/ég Eamnle 28
[3-(dimethylaritABS S oy R BSOS (0 6 775§ 482 imol). The 20
reactionswagieated foostrehibihal, iksoletbreshytsmyerude &R parttbned
betweenid20(5 mL) and ethyl acetate (5 mL). The layers were separated, and the
agqueous was extracted with additional ethyl acetate (2 x 5 mL). The combined organics
were dried with anhydrous Na2504, filtered, and.concentrated under reduced pressure.

The crude residue was dissolved in metHam mL). and 2 N NaOH (1 mL) was

added. THEFeHcdd-(FEl<umely DEst rUsHT terAperaigienpoy 16> The mdiFaidl was
removed under reduced pressurg)catichthie! Beuiectis was acidified to pH 1 with 10%
HC3, The solidwasfitered ai-deied . andpumfietmRReERLE (RieRamlives,

reversed-phase high pressure liquid chromatograph [ rbax SB- M
21 2250 TS ARG A Gt ﬁ%m@l}% i %’%é%aﬂp(ﬁﬁeéér% ive
method:(watEn\Rith ©.196 frifludreaéétidsacid ahtd CHICRBWth! 0T 2 %8 0triflubPdieetic acid
gradienti595% (ITCHM aver, 30smirtes ab, eminmin), torprovide thelittelcdmpound as a
white sofids NMR30Q ggyzmp%s@,,@ 6 ppm 1.86-2.03 (M, 3 H), 2.14-2.26 (m, 3 H),
2.92-3.05 (m, 1 H). 4.06 (s, 2 H), 6.27(s, 1 H), 7.16-7.20 (m, 2 H), 7.31- 7.35 (m, 1 H),
7.3827.42 (m, 1 H), 7.52-7.56 (m, 2 H), 7.62-7.71 (m, 6 H), 10.32 (s, 1 EI).

Example 30

{[1-{4- {6-{(anilinocarbonylamino]pyridin-3-yl}phenylicyelopentyloxy b acetic acid

Example 30A
30 1-{4A-Bromophenylicyclopentanel
To a cold (78 °C) solution of 1,4-dibromobenzene (33 g, 139.8 mmol) in
tetrahydrofuran (200 mL) was added n-butyllithium (59.0 mL, 146.8 mmol, 2.49 M in

hexane) dropwise. The viscous solution was stitred at -78 °C for 45min, and cyclopentanone
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12.0 (s, 1 hl1); MS (ESL) miz 434 [M+H]. Example 32 [(2-0144
12-[(4-chlorophenyllamino]-3,4-dioxocyclobut- 1 -en4 -yl la no)phenyfi-1,3-
5cyclobutyfioxylacetic acid Example 32A

3(4-chloroph2 AYfHfD)-4-cthoxycyclobut-3-enc-1,2-dione To a PERtsig/gaMation of
3,4-diethoxycyclobut-3-ene-1,2-dione (1.05 g, 6.14 mmol) 10in ethanol (25 mL) was
added af éfhaholSeronEY stutioridikd detioisanine 1078k (seing srinof) vy syringe
pump oveir2dht Théthatingrdath: wasqgremaded tanddiienrsractiomstitechat wem

temperature for.167v0 ThS. reaction.was concentiaied. Q%QI%E reduced pressure and

ified by chr tography. 102 gel, eluting with 50% etshyl acetate in hexane to
Give e o Ao Sou g NS HLED) R 955 UM e S T
f2-[(A-chlBreBhERYHEmMIkET S M dibXOEReObLtb e asiaNInOprshyljhBwithistzol-2-y
cyclobutyfigkylacetihasid A solutiometdyample8RAKQN6319: HIBB mmeLrand
Example 248 {0504, 97%%%@&[%%9').%15, hoﬁgf%ggt,%%qng} Jg{g %6@%}9&{@%9 was

cooled to room temperature, and 2 N'NaOH (0.5 mL) was added. After

ethanol was removed under reduced pressure, and the aqueous acidified to pH 1 by
the addition of 10% HCL The solid wasfitterisdiChir-dried, and purified by RP-HPLC
(prejparative reversed-phase-figh-prassuyte liopichchsgmategraphy) using a Zorbax

SB-C18 7M 2 B, CQULATR with egti gd.at 220 and.254 nM
F 2220 M. CRaR MR M dete gﬂ@%?@g@lggcﬂ it Wftﬁqg.l%

j ; .1% trilluoroacetic acid an
e M e
the title EBPAPSUNS-48 5 WHete soiie (- NRRT(B00M B2 BMSOUBY B prand. 1572-1.95
(M. 2 H)mRdDs29dimeth Hilr3:88d¢ ! 2, WadQdE A ofiis2 e HotBod 153 {ed:H), 7.55
(M, 13 H)sob08rkParadufel Yo Srd it &t thelet 42560 i, L0 (b i MR RS .02

temperature and was quenched by the addition of water (10 mI). The solution was basicified
to pH 10 by the addition of 2.5 M NaOH, The aqueous was extracted with ethy! acetate {(Zx
10 ml.), and the organics discarded. The aqueous was acidified to pH | with 6 M HC, and
then extracted with ethyl acetate (3 x 10 mL). The combined organics were washed with

20 water (3 x 10 mL), brine (1 x 10 mL), dried over sodium sulfate, filtered, and concentrated
under reduced pressure to give the title compound. "H NMR (300 MHz, DMSO-de) 8 ppm
1.66-1.72 (m, 2 H), 1.74-1.85 (m, 4 H), 2.02-2.15 (m, 2 H), 3.56-3.60 (m, 2 H), 7.33-7.39 (m,
2 H), 7.49-7.56 (m, 2 H), 12.37 (5, } H).

25 Example 30C
methyl 2-(1-{(4-bromophenylleyclepentyloxy)acetate
To an ambient solution of Example 30B (200 mg, 0.668 mmol) in N.N-
dimethylformamide (4 mL) was added iodomethane (0.208 mL, 3.34 mmol) and potassium
carbonate (184 mg, 1.34 mmol). The mixture was stirred at room temperature for 40 h, and
30 then diluted with water (10 mL) and ethyl acetate (20 mL), The layers were separated, and
the organic was washed with water (3 x 10mL), brine (1 x 10mL), dried over sodium sulfate,
and concenirated under reduced pressure to give the title compound. 'H NMR (300 MHz,
DMS0-de) 6 ppm 1.67-1.72 (m, 2 H), 1.74-1.84 (m, 4 H), 2.10 (m, 2 H), 3.58 (s, 3 H), 3.67-
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30510 [V1 tH] . Example 33 {[1-( 4-[(anilinocarbonyl)aminolphenyl
}-4-methyl-1,3-thiazol-2-yficyclopentylloxy} acetic WO
2008/134693PCT/US2008/06195I acid Example 33A 145-iodo-4-methy | thi
azol-2-0)cy¥tbI&hit4fid | 5To a cold (-78 C) solution of 4-methyItRFAZSREEPGNRIL, 20.2
mmol) in tetrahydrofuran (130 mL) was added n-butyllithium (8 10 nth., 202 intnol, 2.48
M in hex%?fé(}“‘blg dpwisé A é’i‘”‘l%%%ﬁt@sﬁé%ﬁ)ﬁéntanone (1.79 mL, 202 mmol) was
added in a single portion. After 30 minutes, n-butyllithium (8.10 nth, 20.2 mmol, 2.48 M
in hexane) was added dropwise. The rg@&ggggy, s allowed to stir for an additional 20

minutes, after, wh OsoI,utlo of iadin 2 mmol).in t@trah drofuran (15
mL) was addLeX/ d%r%%\a}\rllllslgocfﬁon?’egglt% %rﬁ%ﬁp‘% bne‘(nc}ﬁc}oﬁ’(b ﬂ%’xyé&m on‘%f saturated

aqueous Na23203 AaTetHyITatatd 01be My }ilﬁt‘P Ao e 6 Arhbient
temperaturell, ThE {afeErs. Wére saparated; dand-ibeadieaswwatexiraoted with
additionalethithagetataRoxy2A0hamb.): ergaqmma@q@man igs,wears: drigdwith ¢
anmhycros Negaos (isirland Aeveeniried (g give 8 datsalcy Lo yraten of the

residue with hexane gave th etltecom oun asa eige soli

[M+Flir. B3Rl $58" et E“é‘“](%oféﬁﬁ‘hldfﬁgfﬁ‘%/ df“é%@?@lﬂﬂéﬁ‘?t}‘ﬂﬁxy)acetate
2076 2 SHIGSIVBINEHI (0. 808 gD 2 ok GO in Thinearoiyin ek

dimethyHessnamider (4000 p-wascadded kyaraple 3aA(6:24 G0 el hﬁﬁer_ 0.5 h,
ethy! bropResiale.(@:aa il 4ned f0IAl wasadd 6& AN e Rechanagsied for

16 h. The reaction was partitioned between 142 mL an acetate 0 m14).

The layer& WsFe sé’ﬁﬁ?é&%&%}“ U fﬁ%déﬁft?éah%‘%ﬁ é%?%*&?é’&%ﬁ"ﬁ&ﬁ‘i’ﬁ&% Kyl
acetate (Z%50\imid cirpreaRSedmibviriac drganitBajédvive iz thtedwithranhifdious

Na25 04 fitereshandconcentiated ungerresucechpressw eid blev/geamk;@dvm purified

by chro%qm@w&@&%»g@#ﬂ&&mvx&ﬁ PG ACEIIEDNENANG,IQ Give the title
compound MS (ESI).in/z 396 [M+ ;
5 mL/min) provided the titie compound as a white solid. "H NMR (500 MHz, DMSO-d;) 8

ppm 1.60-1.78 (m, 2 H), 1.77-1.91 (m, 4 H), 2.02-2.19 (in, 2 H), 3.53 (5, 2 H), 7.02 (1. J = 7.3
Hz, 1 H), 7.31 (t.J = 7.9 Hz, 2 H), 7.48-7.59 (m, 4 H), 7.61-7.72 {m, 3 H), 8.07 (m, 1 H),
200 B.61(m, 1 H), 9.67 (s, 1 H); MS (ESI) m/z 432 [M+H]".

Example 31
(£)-Cis-3-{4- {{(2-fluorophenylacetyljamino }-1,1"-biphenyl-d-yl)-3-
hydroxyeyclopentanecarboxvlic acid
25
Example 31A
(x)-Cis~-methy! 3-(4-bromophenyl)-3-hydroxycyclopentanecarboxylate
To an ambient solution of Example 21A (1.69 g, 5.93 mmo!) in methano] (15 mL}
was added trimethylsilyldiazomethane (5.0 mL, 10.0 mmol, 2.0 M in tetrahydrofuran). The
30 reaction was quenched by the addition of acetic acid (2 mL) and concentrated under reduced
pressure. Purification of the residue by chromatography on $i0; gel, eluting with 25% ethyl

acetate in hexane, gave the title product as an oil. MS (EST) m/z 299 [M+H] ™.
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Example 33C 30{11-(5-{4-[(an nocarbonyllaminolphenyl
}-4-methyl-1,3-thiazol-2-yl)cyclopentylloxyl acetic acid A solution of Example 33B
(0.090 g, 0.228 mmorg Example 26A (0.077 g, 0.228 mmol), CsF (0.104 g, 0.684
mmol), anavf)e%?%lgf%i?’s"ft’ iphenylphosphine)palladium(0) (0.027 g, ffigguszos/ fos1
2008/134693PCT/US2008/061951 0.023 mmol) in a solvent mixture of
dimethoxyethane (1 mL) and methanoﬁﬁﬂ?ﬂ%—)@/as heated to 90C for 16 h. The
reaction was deofeetothwbtt tenmoe e aric-dittdweywitlr k2@ iy} T he solid was
filtered, washedwwith.ciethyhsthan andai-driedde give theinesmadiatg ester. The

ester W%QA%&%M?Q md@ﬂm@zw& of mem@ﬁ'&?ng)sﬁgds%NMQFké(l mL) and stirred

for 16 h. The methanal was removed under red uce pressure, and the aqueous was

washed Wit HIERPR SIS E L RE A Ub 6 W “E%?Hﬁi‘edd%”}?fi?’ #ith* 1% HO. The
resultingnoHekwraisafitét dnwasheiedith C 3TN ¢ air dviedcirrdpurifitd by RPHPLC

(preparativecraversedspliase bighpragsurediguis chromategraphy). usingyaZorbax

SBC18 (M.212xa0,MMS a‘?,UéH&Q%@&9\4&%%99&@%%@%@&%1@0%}3 23¢ nM
(preparative 10method: w. téer with 0.1% trifluoroa d%tlc acid and C with 0.1%

trifluoroace ‘8%‘&“‘6‘%&“8’8 BEOBYE BRSER 5030 TRTRGSY SPIBTETHIAT to provide
the lfitle EWipbripdizs Boviiie solitt e RIMR (S0 iRk DS 0ud 6y 8cppiiinE 66-1.90
(M, 4 H)w2aQ8r2 dk6a{iioditt)h2 4R (SnPd)d 3M0R((s 2ni4)3 B.88-() J= 7.48 Hz, 1 H).
7.24-7.32 (m, 2 H), 7.40 (m, 2 H), 7.46 (m, 2 H), 7.55 (m, 2 H), 8.71 (s. 1 H), 8.85 (s, 1
H), 12.38-12.80 (s, 1 H); MS (ESI) miz, 452 15[M+HI.. Example 34 -(4-methy1-5- f 41(

f[3- (trlfluoromethyl)phenyljammo)carbonyf%’rmmo]phen I"-1,3-
thiazol-2-yl)cycloperftibkyt Hediomeiar D kahpiecs4 M@‘ﬁl@bﬁﬁéh-*according to the
protedure described for Example33¢]@ulastitsting Exatiiple 18A for Example 26A. 1H

(NMZ (:'3)00 MHz, .6 ﬁ@é&efgm é@i@lﬁ?lggé%@nm%ﬁ ﬁ(gﬁ%%h%u%g‘&yéra;% 43
m

7.55-7.63 ??9% H%QQW - F% % mi"ﬁ?wé“’l‘iésg OI\/Pé a/(’zmszl [M+HI,
25 Exanislysspels @Wéﬂﬂ&%@dﬁ&%%ﬁﬁﬂﬁ%@%@ﬁ ‘MaTﬁé‘if’M -gttgltbiazol-2-
y1)cyclopeditytoyyacetiomtidarbodiimide hydrochloride (0.0770 g, 0.402 mmol). The

20 reaction wag heated to 30 °C for 3 h, cooled to room ternperatare, and partitioned between
HyO (5 mL) and ethyl acetate (3 mL). The layers were separated, and the aqueous was
extracted with additional ethyl acetate (2 x 5 mL). The combined organics were dried with
anhydrous NazS0y, filtered, and concentrated under reduced pressure. The crude residue was
dissolved in metharol {10 mL), and 2 N NaOH (] mI.) was added. The reaction was stirred

25  atroom temperature for 16 h. The mcthanol was remowved under reduced pressure, and the
aqueous was acidified to pH 1 with 10% HCL The solid was filtered, air-dried, and purified
by RP-HPLC (preparative reversed-phase high pressure liquid chromatography) using a
Zorbax SB-C18 7TM 21.2x250 mm colummn with UV detection analyzed at 220 and 254 aM
{preparative method: water with 0.1% trifluoroacetic acid and CHLUN with 0.1%

30 trifluoroacetic acid gradient 5-95% CHiCN over 30 minutes at 15 mL/min) to provide the
title compound as a white solid. "H NMR (300 MHz, DMSO-dg) 8 ppm 1.86-2.03 (m, 3 H),
2.14-2.26 (m, 3 H), 2.92-3.05 (m, 1 H}, 4.06 (s, 2 H), 6.27 (5, 1 H}, 7.16-7.20 (m, 2 H), 7.31-
7.35 {m, 1 Hy, 7.39-7.42 (m, 1 H), 7.52-7.56 {m, 2 H}, 7.62-7.71 {m, 6 H), 10.32 (5, 1 H),
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Example 35 was prepared according to the procedure described for Example 33C, 30
substituting Example 28A for Example 26A. 1H NMR (500 MHz, DMSO-d6) 8 ppm
1.64-1.92 (m, 4 H;, 2.11 (t, J=5.34 Hz, 4 H), 2.41 (s, 3 H), 3.94 (s, 2 H), 6.91-7.11 (m,
1 H), 7.24 Y5 *9%1), 7.46-7.57 (m, 2 H), 7.60-7.73 (m, 1 HIFERPEI%h, 1 H),
8.32-8.46’7&1% 1H),9.56 (s, 1H), 10.21 (s, 1 H) ; MS (ES!) m/z 453 [M+FIf. ExampLe
36 f[l-(ﬁ‘-’ &MEM(QG(T(S’& -ﬁf’ﬁﬁjWﬁmethypphenyl]aminolcarbonyl)aminolpyridin-3-ylI
-1,3- thiazo1-2-yl)cyclopentyl]oxy }acetic acid 5SExample 36 was prepared according to
the procedure described for Example 38Gasulastituting Example 29A for Example 26A.

'1-1 NMR (50Q_ MHz, DMSQ:-&). 6:Pm 167 4H), 2.02-2 Ny
2.33.2.46 %?r%%%@%%ﬁ %n?f%%n,ﬁ%ad-g?’%%&%i%% g%’;@%ﬁwﬁ%,
7.6127.75 (m, 2 H), 7.90-7.92FC Ty B B8 oriliyee 494, 1 H), 9.70 (s, 1 11), 10.60
(s, 1 H); MS (EST) m/z 521 EM-IHT 10 Example 37 {[145- [64(
([2-fluoro-5-(trifluoromethyl)phenyllamirakg¢arbpnyBaminolpyridin-3-y11 -1,3-

thiazoI-2-y|)cyc|open§y&1g3g¥4n@ ﬁt&glm)l_égﬁ Lq:oﬂﬁ_!,ﬁ{@:ﬂld%%-S-(uoro ethyl)pheny
0-3-(5-(4,4,5,5r-letr eth){ -1.3,2-dio %_oro n-2- yOpyridin-2-yOurea Example 37A

I
was prepared ACCEIdiNG 18/ HHE Bracedtire desiBat 75t ExEmpie 28 dtptilting
2-fllforo B aitebromiBtHiAp sy s ctyar Ate 1or phieivldoyrdmena i Q) (B4 120 426
[M+H] . Exaipley378 ibnG-462( [2Hiuecsonbitifuoromethyl)phenyllaminotd at
carbonyhaminaiexrict F5ylk 1t 3nthiazek XX SIRRRANVIRXMAREHGACIE and
purified by chromatography on SiO; gel, eluting with 50% ethyl acctate in hexane to give the
title compound. MS (ESI) m/z 252 {M-+H]".
15
Example 32B
[(1-{5-[4-({2-[(4-chlorophenyl)amino]-3,4-dioxocyclobut-1-en-1-yl } amino)phenyl]-1,3-
thiazol-2-y1}cyclobutyljoxylacetic acid
A solution of Example 32A (0.063 g, 0.198 mmot) and Example 24B (0.050 g, 0.198
20 mmol) was heated to 90 °C for 16 h. The reaction was cooled to room temperature, and 2 N
NaOH (0.5 mL} was added. After 16 h, the ethanol was removed under reduced pressure,
and the aqueous acidified to pH 1 by the addition of 10% HCI. The solid was filtered, air-
dried, and purified by RP-HPLC (preparative reversed-phase high pressure Hquid
chromatography) using a Zorbax SB-CI18 7M 21.2x250 mm column with UV detection
25 analyzed at 220 and 254 nM (preparative method: water with 0.1% triflucroacetic acid and
CH:CN with 0.19 trifluoroacetic acid gradient 5-93% CHLCN over 30 minutes at 15
mE/min) to provide the title compound as a white solid. '"H NMR (500 MFz, DMSO-d) 8
ppm 1.72-1.95 (m, 2 H), 2.40-2.49 (m, 4 H), 3.93 (5, 2 H,) 7.40-7.47 (m, 2 H}, 7.48-7.53 (m,
2 H), 7.55 (m, 2 H), 7.68 (m, 2 H), 8.11 (s, 1 H), 10.12 (m, 2 1), 12.0 (s, 1 H); MS (EST) m/z
30 510 [M+HT.

Examnle 33
{[1-(5-{4-[(anilinocarbonyl)amino]phenyl}-4-methyl-1,3-thiazol-2-yl)cyclopentyljoxy }acetic
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25Example 378 was prepared according to the procedure described for Example 33C,
substituting Example 37A for Example 26A, and substituting Example 23A for Example
33B. 'l NMR %’00 MHz, DMSO-d6) 6 ppm 1.65-1,91 (m, 4 H), 2.06-2.19 m, 4 H), 3.92
(s, 2 H), 799X 1 H), 7.51-7.59 (m. 1 H), 7.59-7.68 (m, 1 1) 8 0F THY H), 8.15
(s, 1 H), 8.56-8.63 (m, 1 H), 8.63-8.70 (m, 1 H), 10.09 (s, 1 H), 10.75 (s, 1 H) MS (ES1)
m/z 584 30[M-L14] k. “Example 38 2- { [145- {64( f[3-( rffl
uoromethyl)phenyliamino carbonypaminotyridin-3-y11-iazol-
2-yecyclopentylloxy}propanoic acid Exefmapit: 384 ethyl

2-(1-(5-iodothiazol-2- yl)cyqltgpgam%yt),g@g% S.pFRmple 38A was prepared
according to the descrlbed for E)E%fg 2A sybstltutlgu%ethyl

2- brgmopropanoa%%%l? SinaRARe TRV EE e, Lo xample 38B 2(5- {
6-[( { [3- mﬁwﬁmﬁmg}l%ﬁéﬁyﬁmﬁ@ﬁ@%@ﬁyﬁafﬁﬁwﬁh dh% ol 248 iAo ERe)
102-yl)cyeliopentylioxys propangitadicnone (A Sohutjoh2ohbxaryplel@84 (0i046 g, 0.101
{ninoli* amp!@ﬁ%% &%&é&@?&ﬁ%%ﬂ an@sﬁa &966@16094%3%@599?@? e of
etrakis(tr hine)palladi olvent mixture o
dlmethoxAé():R mﬂc) QiP hie LLP;‘%C%I% ML w(%hsh ahted 't u@bﬁs %%“h The

reab?lon*wgsﬂ%éﬁll%hﬂﬁdﬁ%%nzfé%ﬁ%@%tﬁ et 'Wﬁh) M?ﬂ‘%@m‘“)‘?er HéSolid was
filtered, washedavitandiethyitether; addiaiptredtd givedhvdattermediale estar. The
ester W@o@@ﬁ%@qli@“@@mlt&%m&@mp&m&@% 193, rmfé @99 -stirred fior 16 h.

The methanol ‘was remo ed ugglgonﬁdhl]c was washed

t
with dlet‘ﬁ’yf “as(‘ﬁ( tmij UBOUS Was aiiéel |fle§ ?om% ? (i-l%}f “he solid
was filteV&tf, %%ﬁé@%fﬁr@% Dafligiiad S FABETHES By RP- ‘il‘Hﬂ‘Lé“(preparatlve 20
revefsedsphasenhigyhe predsurehliguidechrohatdgraphydedsing agZ erlié@xXMSBESN 8 7M
21.2x25Q mympgoiumn with UV detection analyzed at 220 and 254 nM (preparative
method: water with 0.1% trifluoroacctic acid and CH3CN with 0.1% trifluoroacetic acid
gradient 5-95% CH3CN over 30 minutes at 15 mL/min) to provide the title compound as
a white solid. 'FINMR (300 MHz, DMS&E:#8}%63m 1.25 (d, J=6.78 Hz, 3 II). 1.64-1.78
(m, 2 H), 1.80-1.92 ¢riy12-H){5-R801496:-Ry1Bi{mwl- Bybhy R dB){eriatt H), 3.84-4.00 (m, 1
H), 6:32-7.42 (@ dudnsTo50e RO (U2 H). 1B T6T216Mn b BoiBrBidi2 (M, 2 H), 8.12
(s, 1 H), a8m5c:g?13§f QdMad 2y D Sad b i & 44 WS (FRY Migrdd IMEH]™

Example 3
bromoaceiate {2.23 mi, 20.2 mmol) was added, and the reaction was stirred for 16 h. The

reaction was partitioned between HoO (50 mL) and ethy! acctate {30 mL}. The layers were
separated, and the agueous was extracted with additional ethyl acetate (2 x 50 mL). The

25 combined organic tayers were dried with anhydrous NaSQy, filtered and concentrated under
reduced pressure. The residue was purified by chromatography on 8i0; gel, efuting with 5%
ethy! acetate in hexane, to give the title compound. MS (ESD) m/z 396 [M+H]".

Example 33C
30 {{1-(5-{4-[(anilinocarbonyDaminojphenyl}-4-methyl-1,3-thiazol- 2-yDcyclopentyl Joxy}
acetic acid
A solution of Example 33B (0.090 g, 0.228 mmol}, Example 26A (0.077 g, 0.228
mmol), CsF (G. 104 g, 0.684 mmoi), and tetrakis{triphenyiphosphine)palladium(0} (0.027 g,
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302-1[1(5- (6-[(anilinocarbonyl)amino]pyridin-3-yll -1,3-thiazol -2-
yOcyclopentylioxylpropanoic acid Example 39 was prepared according to the
procedure described for Example 38B, substituting Example 28A for Example 29A. 'H
NMR (300 KPE%*H#1%80-d6) 6 ppm 1.25 (d, 1= 6.78 Hz, 3 H), 1. BT 72 1),
1.80-1.92 (in, 2 FQ, 1.93-2.04 (m, 2 El), 2.04-2.18 (m, 2 I-1), 2.20-2.33 (m, 1 F),
3.90-3.95° ™ EIY " 5P 4 ETCPBASFEE (DD 1 P RO NS 11),
8.05-8. k@A (P8 TIA5 6 b H)8:8918. 685 (rrelad 1 0291 FOpsi2vk 194 MISKES! Fhz 521
[M+H]. 52kale 4Qabhoraif-ametndd1vInlaenzoxazok-ybDaminojphenyl ,3- hiazol-2-

yOcyclopgntyligxyiagetic,acid A solution.of Example AB.(0.208,9:p4 Mol xample
23A 0.1981911557 mmal), 2 m

).57 T fl) J0CsF %ﬁ).hG , 171 m Q,dand cre and 1
tetrakis(tHPheMIBAGSEANE pati ﬁtluar%%o‘yd(tf.eﬁ@éeé), B HEFIRBIT TR 28NEnt mixture of
dimethosdpetiaries (e )aih dipfetiinol (2 m ) basm westes addSodcefot 16H: Phe
rfaactionmsm@aiﬁmt@ x@maemge&awmcmdmﬁlu;ed,wﬁhrh&@n(ﬁamﬁaﬂhemolid was
ered gt e o e g o0 09 T anven (1
reucod DheRb el B B e ST e R e 200N WET RS sl was
filteted, aittyder drdiptfitedby ReEopICprépabative Fererédeerprasatigh pressure
liquid chramatography)usingadethax $Bs@LEnHVAT2K2 B0 rdateatumaavith UV

detectiop;analyzedatgrsandidoHONh(RFeRARA VS MRthd: yatgs with Q. 1%,
trifluoroacetic acid and CH3CN with 0.1% trifluoroacetic acid gradient 5-95% CH3CN

over 30 Trintitddar' 18 90 Athihftd prlotid-the tifte cornSBund als™a White sofid. IFINMR
(500 MHz, DL 3O-a6 L 8Th S 156571 FF5 (M. BIHF,3E-7650 89 i MSHYSD 08-£20 (m, 4
H). 2.44((s18H), 3.91 (s, 2 Fl), 6.85-7.02 (m, 1 H), 7.10-7.19 (m, 1 H). 7.22-7.36(m, |
H), 7.59-7.70-7.75 (m, 2 H), 7.77- 7.88 (m, 2 H), 7.94-8.05 (m, 1 H), 10.87 (s, 1 H): MS
(ESI) miz 482 [M+HI. 25Example 41 Né 44%5(§§-hydrox
etrahydro-2H-pyran-4-y1)-1,3-thiazol-5- STiyil -243-
(trifluorométhyfiprgnyiaédtamisdwrenritonisrEkamplietrsiooed gl 683mmol),

2-(3- thiazol-2-yl)cyclopentyljoxy} acetic acid
20 Example 34 was prepared according to the procedure described for Exaniple 33C,
substituting Example 18A for Example 26A. 'H NMR (300 MHz, DMSO-de) & ppm 1.69-
1.88 (m, 4 H), 2.063-2.14 (m, 4 H), 2.36-2.43 (m, 3 H), 3.92 (5, 2 H), 7.29-7.35 {m, 1 H), 7.39-
7.44 (m, 2 H), 7.50-7.55 (m, 2 H), 7.55-7.62 (m, 2 H), 8.02 (s, 1 H), 8.99 (5, 1 H),9.11 (s, 1
HY; MS (ESD m/z 521 [M+H]".

Exarple 35
{11-{3-{6-f{anilinocarbornylaminoJpyridin-3-vi} -4-methyl-1,3-thiazol-2-
yDeyclopentyl]oxy}acetic acid
Exampie 35 was prepared according to the procedure described for Example 33C,

30 substituting Example 28A for Example 26A. 'H NMR (500 MHz, DMSO-ds) 8 ppm 1.64-
1.92 (m, 4 H), 211 {(t, J= 534 He, 4 H), 241 (3, 3H), 3.94 (s, 2 1), 6.91-7.11 {m, 1 H),
7.24-7.37 {m, 2 ), 7.46-7.57 (m, 2H), 7.60-7.73 (m, 1 H), 7.81-7.93 (mm, 1 H), 8.32-8.46 (m,
1H), 9.56 (s, 1 H), 10.21 (s, 1 H) ; MS (EST) m/z 453 [M+H]".
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(trifluoromethyl)phenyl)acetic acid (0.019g. 0.091 mmol), 1-ethyl-3-{3-
30(ditnethylamino)propylkcarbodiimide hydrochloride (0.019 g, 0.20 mmol), 1-
hydroxybenzotriazole hydrate (0.013 g, 0.10 mmol),and N-methylmorpholinc (0.050 mL,
0.46 mmol' AR HiHethylformamide (1 inL) was heated to 55 CFoPTER M reaction
was cooled to room temperature and diluted with ethyl acetate (2 int,) and H20 (2 x |
mL). The layers were separated, and the organic was washed with brine (1 x 1 mL),
dried with anhydrous Na2504, filtered, &rgmpisridentrated under reduced pressure. The
residue wasprfigsby.- R&%&t@&@r&&e&%w&wxﬁ%@s@%ahﬁ%mgmﬁ?ﬁwrﬁﬁquid ,
chromatography) using a Zorhax S1 ?f)cyc:llopsn 0 Oxﬁxz 0 mm column with UV detection

anal%: zed at 220 and 5254 nM (p reparatlve method: water with 0.1% trifluoroacetic acid
and

HiCN wﬁﬁaﬁﬂ%}ﬁmﬁmf@a&%ﬁ@%?ﬁ&%.@ﬁf@t@%@%@w(ﬂ&@ﬁ%\?@ké@%.nutes at
15 mL/mifyttotpeoiicerthedtitierdormpoulid aSiaNvRtE SOl IFMNMR) (Bat:Nkiz,

DMSO-d6) 6:pRm) L2661 7241y B)H)5 22092 13 2 K137 3.6 713, 78:£07,458), 3.80 (s, 2
H), 7. 57J ?]49('5‘628(% Py PR 5512 18: 965 o1 ) MP LFSY M7 83 [WS5IT 10

E
b0 HRrk) 5.6 LA FaR R - 2H-pyran-4.y1)-1 3 thiazo1-5.

ApHényBacetamide Example 42 was prepared according to that described for Example
41, substituting 2- 15 (2,4-difluorophenyQageti¢ acid for

2-(3-(triflygr h acetic acid 300 M SO- d p

1.66-1. 73@ %’g%ﬁ%}’ 105§Q¥%nﬁuom % D/"? CD}WITB Atk g%“é“? B8'th 8\4 P";n 20-7.24
(M, 1 H) 7.40-7.48 (m, 1 H), #5857 696(&’?1’2“%]0%%5% “id1), 10.34 (s, 1 H): MS (EST)
m/z 431 [M+HI. 20Example 43 2-(2,5-difluoropheny1)-N- f
44244-hydroxytetrahydro-2H-pyran-4- gQa,;l“&ctjmol -5- yliphenyBacetamide

Example 4 k A esctibe qnl:g m I}géij mulp tituting 2-
@5 d.f.uo%S%%%%i%%ﬁ%%%%é‘ﬁ”@% it uﬁfﬁé?hilyphg%%a%eac SO T INMR

(300 25MHz, DMSO-d6)3 ppm 1.66 P26 2H5°%.06-2.16(m, 2 H), 3.74-3.78 (M, 7
H), 7.15- 7. SO%WBeHyAWSWF@Wf(MCQIdH¥ fSW(S?eﬁuH)ﬁiei@i@@ (o, Exdeip0ISAES]) raiz
431 [M+dibsthaxagplieidd-s-rifluoromethylphenylisocyanate for phenylisocyanate, MS (EST) m/z
20 426 [M+HY.
Example 37B
{[1-(5-{6-[({[2-fluoro-5-(trifluoromethyi)phenyl Jamino} carbonyDaminoJpyridin-3-yl}-1,3-
thiazol-2-yDeyclopentyl]oxy bacetic acid
25 Example 37B was prepared according to the procedure described for Example 33C,
substituting Example 37A for Example 26A, and substituting Example 23A for Exampie
33B. 'H NMR (300 MHz, DMSO-ds) 8 ppm 1.65-1.91 (m, 4 H), 2.06-2.19 {m, 4 H}, 3.92 (s,
2 H), 7.43-749 {m, 1 H}, 7.51-7.59 (m, ! H), 7.59-7.68 (m, 1 H), 8.08 (m, 1 H}, 8.15 (5, 1 H),
8.50-8.03 (m, 1 ), 8.63-8.70 (m, 1 H), 10.09 {5, 1 H), 10.75 (s, 1 H); MS (ESI) nv/z 584
30 [M+HT".

Example 38
2-{[1-(5-{6-[( [ 3-(trifluoromethyl yphenyl Jamino } carbonylyamino Jpyridin-3-vi}-1,3-thiazol-
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[(1-{514-(benzoylam no)phenyl11-1,3-thiazol-2-yOcyclobutyOoxylacetic acid 30A
N.N-dimethylformamide (1 mL) solution of Example 24B (0.025 g, 0.079 mmol), benzoic
acid (0.011 g, 0.087 mmol), 1-ethyl.-3[3-(dimethylamino)propylkcarbodiimide
hydrochlor%%zfﬁg.ﬁ?:‘g, 0.079 mmol), 1-hydroxybenzotriazole h§8?é%?ﬁf?fﬁ“g, 0.079
mmol), and N-methylmorpholine (0.345 mL, 0.314 mmol) was heated to 55C for 16 h
The solution was cooled to réoMIEINSEPARTFE B W ALY with ethyl acetate (2 mL) and
1-120(2 mL). The layers were separated, and the organic was washed with brine (1 x 1
mL), dried with anhydrous Na2SO4, filtesegicamd concentrated under reduced pressure.
The residue was dissggg_ QW{E‘%%H%@%)’%%%QM HS}%HJQ-% mL, 0.237 mmol)

was added. The 5 reaction was stirred at room temperature for 16 h, concentrated
undér reduced BrEssiire "4hB PaTAAE BY RS- Hpires (hragarativ Pelardat-phase high
pressuredigiidierbrnatographyrasiiy & Xorkse S BIEES TN 2P OR250 mm column with
UV detection analyzed at 220 and 254 nM (preparative method: water with 0.1%
trifluoroacetic acid and C1-13CN with @,1% frifliyoroacetic acid gradient 5-95% CHICN
over 30 minutes at 15 mUmin) to provide the 10title compound as a white solid. IHNMR
(300 MHE. NETHANOL A S S 6 P, PRS0 (1) 8812 67 (.
5 11%), 3.99 (s, 2 H). 7.49-7.68-(hyydopptt|ga-pemips 2iEl) 7.81 (m, 2 1-1), 7.92-7.94
(m, 2 El), 7.97A(Sshikidd )s MG i ESR Az 0400 M vdi}ib 1 Bixanmypder A6 (01E(l ¢, 0.101
45'(4'{[({131;%9@9*&%%')5@6%&@HHBPM&M%(&@ i ‘BL}}%M!]{}MQJ&QM |W)A%Q£t'c acid

Exampl%-450wagl re q%1[ed accordlrggigr%tm

at described for Example 44, supstituting 2-
(o oo e T i R T R P30 MR AN i) &
ppm 1.8ated® fih 1fqqy 6 . gRhorgstion vas ppplol soopB S TRerEur yng dited ot .3 94-3.98
(M, 12 H)(22607.00(wg i t)s 58947t ShEmidR ditkpyl. B¢rmunt ki), dABbo 2i6Tten, 5 H), 7.93 (s,
1 H); Mﬁql&%{i]aiM%'Zslféﬁlijﬂk/'é&ér]&a@ié&%@?ﬁﬁﬁemiml 2 mL%(a{lll.‘ilﬁ%?{Iﬁ(@ﬂnL) md
uorome n | 1INo en -1,5-tNlQz0Il-£- cycClo 0OXy)acetic acl
%t%ré? ?or%gx. q“ma mét\}agct] w(% rgn'{ovcfﬁ urtiggr e u%eéiS c{?i/" sl. é :} X%

8 i 11 and thy
Example 46 was prepared according to that descri

or Example 44, substituting 4-
(trifluorofightfypietizbit did Tor be Arott et 1T INURAROY M2 NiETHANGL-d4) 6
PPm 1.88lifnwad fiddrol. OBROBiHNGHICH) aR-Gbu B (ifi<B bR BIUS.(S(pR:H)tR:66 (M, 2 H),
7.8607 .86 (MeBplde i8S sikchuB dkotiRio gedildy MBS Dthef 17 EMaH]. 24050

mum column with UV detection analyzed at 220 and 254 aM (preparative method: water with

0.1% trifluorcacetic acid and CHaON with 0.1% trifluoroacetic acid gradient 5-95% CHICN

over 30 minutes at 15 mL/min) to provide the title compound as a white solid. 'H NMR (300

MHz, DMSO-de) 8 ppm 1.25 {d, J=6.78 Hz, 3 H), 1.64-1.78 (m, 2 H), 1.80-1.92 {m, 2 H),

25 1.96-2.18(m, 3 H), 2.21-2.32 (m, 1 H), 3.84-4.00 (m, 1 H), 7.32-7.42 (m, 1 H), 7.50-7.60 {m,
2D, 7.64-7.72 (m, 2 H), 8.03-8.12 (m, 2 H), 8.12 (s, 1 H}, 8.51-8.70 (m, 1 H), .70 (s, 1 H),
10.51 (s, 1 H); MS (ESD) my/z 521 [M+H]".

Example 39
30 2-{[1«(5~{6-[(anilinocarbonyl)aminojpyridin-3-y1}~1,3-thiazol-2-
yhcyelopentyljoxy fpropanoic acid
Example 39 was prepared according to the procedure described for Example 388,

substituting Example 28A for Example 29A. "H NMR (300 MHz, DMSO-dg) & ppm 1.25 (d,



30 Example 47 [(1-{544-(
[2-fluoro-5-(trifluoromethyl)phenyl]acetyl}amino)phenyl]-1,3-thiazol-2-
yHcyclobutyl)oxylacetic acid Example 47 was prepared according to that described for
Example 44 %ti585teting 2- (2-fluoro-5-(trifluommethypphenyE) &€atitsaesidsior benzoic
acid. '"H NMR (300 MHz, METHANOL-di) 6 ppm 1.87 (m, 1 H), 1.93-2.05 (m, | H),
2.49-2.64 i/ 518) Fis7%s! 354y 3197 (802 $ )y B0 (312199 (7. 577 BB-G§ 61H), 7.75
(n, 1 14)? 702362 AHrMSESD) itk 5509 [M-3Hy4 Example748-i[ds (5 (64(113s{u0

ohyl)phemdi@mm,@@b@nwa@mim'z'mi@in-ﬁ;yé-.ag.%,_@s%@m&?@rm&wﬁ%g%@xy' acetic
acid 10 Example, 4 o -(oxazol-2-yl)cyclopentanol An ambient solution of oxazole
(2.00 g, 14.5 mmol) and boranMetrahydrofuran complex (14.5 mL, 145 mmol, 1 M in
tetraﬁydrofuran) was stirred for 30 min. The reaction 15was cooled to -78 C, and
n-butyllithium (9.5 mL, 152 mmol, 1.6 M:hadnexéhe) was added dropwise. After 30

minutes, cyclopeftangng (1:42,mls-18.Q.mmel was.afded dropwiss, After 30 minutes,
the cold (-78 C) reaction was qu}ggcc@%dﬁgﬁé}&e addition of 5% acetic acid in ethanol (70
mL) and warmed to room temper flre” sgl}u ion was diluted with diethyl ether (10

OmL) and sat(rif{EiPREESaE0 hid e by erene feseparated; Andithtrorginics 20
wert wasHel - With brimenfl) e B0amik)s(dipdchovenMarR 54 doomcenttasedounder reduced
pressurepangipasifies: byxehommategmraphy.an b2 gel elting with, 20% iyl acetate in
hexane,d-giye the t ) ool HIMR (300 MHz, O-d m 1.59-1.71
(m, 2 H), 1.75‘?1%51E J’r%% 5 %?&%%%f?geg {in. i“lg“)"f“i.ﬁ 5"6%’%% 5 H')?“, %%%S(E“,Li' 1-1),
7.11 (s, Tfi_f")‘:()édd’ﬁw( ’t?fe'ql)aﬁéirled. The solid was dissolved in tetrahydrofuran {10 mi.) and

methanol (10 mL) and 2 N NaOH (2 mL) was added. After 16 h, the organics were removed

15 under reduced pressure, and the aqueous was acidified to pH 1 with 10% HCl. The solid was
filtered, air-dried, and purified by RP-HPLC (preparative reversed-phase high pressure liquid
chromatography) using a Zorbax SB-CI18 7M 21.2x250 mm column with UV detection
analyzed at 220 and 254 nM (preparative method; water with 0.1% trifluoroacetic acid and
CHZCN with 0.1% trifluoroacetic acid gradient 5-95% CHACN over 30 minutes at 15

20 ml/min) fo provide the title compound as a white sofid. 'H NMR (500 MHz, DMSO-ds) 8
ppm 1.65-1.77 (m, 2 H), 1.76-1.89 (m, 2 H), 2.08-2.20 (m, 4 H), 2.44 (s, 3 H), 3.91 (s, 2 1),
6.85-7.02 (m, 1 H), 7.10-7.19 (m, 1 H), 7.22-7.36 (m, 1 H), 7.59-7.70-7.75 (m, 2H), 7.77-
7.88 {m, 2 H}, 7.94-8.05 (m, 1 H), 10.87 (s, 1 H); MS (ESI) m/z 482 IM+HT .

25 Example 41
N—{4-[2—(4-hydroxytetrahydro«2[—1—pyran—4-y1)—1,3—thia.zo[—5wyl]phcnyl}—2-{3~n
(triffuoromethyl)phenylJacetamide
A soiution of Example 11B (0.025 g, 0.09 lmmol), 2-(3-
(trifluoromethyl)phenylacetic acid (0.019 g, 0.091 mmol), 1-ethyl-3-[3-
30 (dimethylamino)propyl]-carbodiimide hydrochloride (0.019 g, .10 mmol}, 1-
hydroxybenzotriazole hydrate (0.013 g, 0.10 mmol),and N-methylmorpholine (0.050 mi.,
0.46 mmol) in N,N-dimethylformamide (1 mL) was heated to 55 °C for 16 h. The reaction

was coaled to room temperature and diluted with ethyl acetate (2 mi.) and HO (2 x T mL).
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Example 48B | -(5-iodooxazol-2-yl)cyclopentanol To a cold (-78 C) solution of
Example 48A (500mg, 3.26mmol) in tetrahydrofuran (50 inL) was added n-butyllithium
(4.08 mL, 6.53 mmol, 1.6M in hexane) dropwise. After 30stirring for 30 min, a solution
of iodine (8"8244*%36 mmol) in tetrahydrofuran (5 mL) was added"SHEBHISE After 2 h,

the reaction was quenched by the addition of 10% Na2S201 solution (10 mL) and ethyl
acetate (TO'ET ARG SRRSO o SR ReTBRratire e /érs Werk E&paitted, and the

aqueougakcexirastedilidthd aaditionaitethimcotaie@ore & m L) TyduiN®
2008/134623P% RUSRR08/061951 sambinedargapiss.wetpiwashedpdthbrine (1 x 50

mL), drigd, oves NazsQ4copeentrated.under reduced;pressuresand, pusfied by
chromato%r%Qy on Si02 gel, eluting with 50% ethyl acetate in héxane, to give the title

h
compound. "THRAEL S0 Rd HIVIEE:H6) & psrAciieac s 23 9780 5E)), 1.89 (s,
2 H), 2.020@re@ly, Biboedicnt FHY57: 221(SN 144) GrBxaanp| 548 Gnietlyyprovide the
2-(1-(g-immﬁwﬁm@@&mtyﬂo@a@mma plxample 48G wasprepaned |
according,to,t r > descri 44, itutin 488 for Example
oA 11-T RN (300 it o aof o po T Tt 17 (e, R4 sbL 48 i 2 P
1.71-1.8% (2B 3% M 4 E1), 3.92 (s, 2 H), 3.99-4.06 (M, 2 H), 7.28 (s, 1 W.
ExafhpleD {{145 6-[( {[3-( rifluoro ethyl)phenyllaminolcarbonypaminolpyrid
3-y1}-1,3-oxazol-2- 15yl)cyclopentyljoxykaegtiaacid A solution of Example 48C

(0.103 g, 0.282 &mgggéﬁﬂbm_%%@ é%%&&%&)%iﬂ%@%nféﬁ 1(9.-&1%%09§.‘?.847

mmol), and tetrakis(trip hosphinejpalladium(0) (0. .028 mmol) in
dimethoxyethane (2 mL) and ethandt PLL) 638 Heated under microwave irradiation to
150 C for 5 mirxaThle faetivppwas theaton dehtratebbd frd Erreria dedyiretsineg 20The

residue wasiprisgatny) RiHEL G (Prepanabive feyassedtpbasadighipiessuis liquid
chromatggrapiyg 4! 'P%)gmz%l%%@&:%ﬁ ZM%GE%?EQ)!@%.%%&@W#WM@EC“O”
Oand 254 n p h t th 0.1%

analyzed at 220 a % M (preparative method: water wi triffuoroacctic acid
and CHE®N With' /1% Bifldr 6ALEHE Heid Graldients a5dd B A3EEN BvéP-3biminutes at
15 mLiniin)ME gidvide thielit&imediate ester. The ester was dissolved in methanol (2
mL) and 25 2.5M NaOH (0.340 rnL) was added. After 16 h, the organics were removed
undgr reduced pressure. The aqueous was gcidified to pH 1 with 10% HO. The solid
was filtered, washed with CH3CN and dried to give the title compound. 114 NMR (300
MHz, DMSG-d6T & BBRMEE it B g Ry gy 28 383! i B 302 (s, 2 H),
7.38 (m, 1 H), 7.52-7.60 (m, 1 H), 7 8r{swvlidkmié (m, 2 H), 8.06-8.10 (m, 2 H), 8.69
(m, 1 H), 9.74HSsmbiEN3 16k 92 ed according to that described for Example 41, substituting 2-
(2,5-difluorophenylacetic acid for 2-(3-{trifluocromethylyphenyDacetic acid. 1H NMR {300
25 MHz, DMSO-dg) & ppm 1.66-1.70 (m, 2 H), 2.06-2.16 (m, 2 H), 3.74-3.78 (m, 7 H), 7.15-

7.30 {m, 3 H), 7.57-7.67 {m, 4 H}, 8.00 (s, 1 H), 10.36 (s, | H); MS (ESI} m/z 431 [M+H]".

Example 44
[(1-{5-[4-(benzoylamino)phenyl]-1,3-thiazol-2-yl} cyclobutyloxylacetic acid
30 A N \N-dimethylformarmide (1 mL) solution of Example 24B (0.025 g, 0.079 mmol),
benzoic acid (0.011 g, 0.087 mmol), 1-ethyl-3-[3-(dimethylamino)propyl]-carbadiimide
hydrochloride (0.015 g, 0.079 mmol), i-hydroxybenzotriazole hydrate (0.011 g, 0.079
mmol}, and N-methylmormholine (0.345 mi., 0.314 mmol) was heated to 55 °C for 16 h. The

73



30H), 12.45 (s, 1 H); MS (ESI) m/z 491 IM-r1-111. WO
2008/134693PCTRIS2008/061951 Example 49 ({1-[5-(4-
(2,5-difluor§})hegr;g%acetylIamino } phenyl )-1,3-thiazo1-2-yl]cyclobutylloxy)acetic acid
5Example 'Bfébared according to the procedure describ&d FOFE—BApPIE 44,
substitutin[g 2-(2,5-difluorophenyl)acetic acid for benzoic acid. 'H NMR (300 MHz.
DMSOd&) 6 PR B e rpairaand doutativifygihy) segese oo am3 7843 79 (m. 2
H), 3.93 ;) 2 Tht )averd 5«7 Sdhatgd3akh) 1125860 { Mz hhed 4Bl ($,x M) 1643 (s, 1 H),
12.66 (SwdipnMS4ER13 o0/ 2429, IMitcbilend R Xa0nleR04 ﬁr&l[é‘.(q’he{resi due wag

(3.5 difygraphiemy.aacslaminelphemich &0 320 2 evelobuylqryace c acid

Example 50 was prepared according to the proce escribed for Xample 44.
15substittiify 2263 S aitl BropBRYHRESE Sdd Tor-BErNoIRatiti I NHRE380 MHz.
DMSO- €8){BUprRPLEPBCLBAperativE te)s18:84b2:08 dmycdsid)  Buidl-RobSibmerddn), 3.73 (S, 2
H), 3.93(snatdpsrtbx03 2 18770001 3 H30 fBoluB £ih VB8 {Sukdd )l 134k (S, 1 H);

MS (ES!4nfe 459 M1, 20EXRMPIe, 54 (144544 [(3 4-difluorpphanypacetyllam ino
phenyl)?l#?-%tﬁgl?g%- dglﬁggﬁgﬁgl%ég% 'ééltaﬁ?%:?’acc%é éixamépaled@ 1B I‘.vt\?gsxg?e% éged

according t8°tREBFSE Besdi BRIy igs at 15 mlL/min) o provide the

10 title compound as & white solid. 'H NMR (300 MHz, METHANOL-d4) § ppm §.83-1.93 (m,
1 H), 1.95-2.05 (m, 1 H), 2.53-2.67 {m, 5 H), 3.99 (s, 2 H), 7.49-7.60 (m, 4 H), 7.63-7.67 (m,
2 H) 781 (m, 2 H), 7.92-7.94 (m, 2 1), 7.97 (3, 1 H); MS (ESI) m/z 409 [M+H]".

Example 43
5 ({1-[5-(4-{[(3-fluorophenyl)acety]Jamino } phenyl)-1,3-thiazol-2-y1|cyclobutyl} oxy)acetic

acid
Example 45 was prepared according to that described for Example 44, substituting 2-
(3-fluorophenylacetic acid for benzoic acid, "H NMR (300 MHz, METHANOL-dy) 8 ppm
1.81-1.92 (m, 1 H), 1.93-2.05 (m, 1 H), 2.50-2.65 (m, 5 H), 3.71 (s, 2 H), 3.94-3.98 (m, 2 H),
20 7.00(m, 1 H), 7.09-7.19 (m, 2 H), 7.34 (m, 1 H), 7.56-7.67 (m, 5 H), 7.93 {5, 1 H); MS (ESD
m/z 441 [M+H]"

Example 46
(11-[5-(4- {[4-(trifluoromethyl)benzoyi]amine } phenyl)-1,3-thiazo]-2-
25 ylleyelobutyl}oxylacetic acid
Example 46 was prepared according to that described for Example 44, substituting 4-
(triffuoromethy!)benzoic acid for benzoic acid. 'H NMR (300 MHz, METHANOL-ds) 8 ppm
1.88 (m, 1 H}, 1.95-2.05 (m, 1 H), 2.51-2.66 (m, 5 H), 3.98 (s, 2 F), 7.66 (m, 2 H), 7.80-7.86
{m, 5 H), 7.98 (s, 1 H}, 8.11 (m, 2 H); MS (ESTy m/z 477 [M~+HT".

Example 47
[(1-15-[4-({[2-fluorp-5-(trifluoromethyyphenyl]acetyl amino iphenyil-1,3-thiazol-2-
v} cyelobutylyoxyiacetic acid
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substituting 2-(3,4-difluorophenypacetic acid for benzoic acid. 'El NMR (300 MHz,
DMSO0- 25d6) 6 ppm 1.73-1.83 (m, 1 H), 1.83-1.94 (m, | H), 2.41-2.48 (m, 4 H), 3.69 (s,
2 H), 3.93 (s, 2 H), 7.17 (m, | H), 7.34-7.43 (m, 214), 7.59-7.69 (m, 5 H), 8.06 (s, | H,)
10.32 (s, 1'F)? TS ES!) miz 459 [M+1-1]'. Example 52 30{[1-(£&Butote/s19s1
{[3-(trifluommetbyl)phenyl]laminol carbonyl)no]pyridin-3- phenyl)cyclopentylioxyl acetic
acid  Exampitmss {a@hrepyrdaeavdbidmydsatsideetiirer bddcrbuifize Example
301), subsfitatmy(EXamptei9phfor Exaiysie R8Knzbit NMRH3DORVIIZ MBMSO-d6) S
Ep:)l 17-738@%;2@_ )«12?-5 &5%-9.%7(@&; fhb')ii%%z?@%?l 7(1@3 %M)zé&fl% éﬁg}?%‘é)? { éﬁjg -é%(m,
, 7.50:7, : .55- 62-7.65 (m, 1 H), 7.67-7.71 (in, :
8.07-8.1 2%#% %gfyg‘ﬁtléagg%?n%i@ﬁ? g.%z}(%,z g )?“15;97";‘%3, PHISIERE, 1 hy;
MS ESTIRS D0 [M-t-El] 5SExample 53 24 | -(2-fluoro-4-(6-(343-(tdfluoromcth yl)p
heny flu reido)pyridin-3- yOphenyllcyclobutoxy)acetie acid Example 53A 10methyl
4-bromo-241uorobenzoatc An ambignt-sugspension of 4-bromo-2-fluorobenzoic

acid (15.0.9 56% mal), iodo F%n 21.0,mL, 342.5 mmal), and, potassium
carbonat (ig. z(,ﬂ}sﬁfigﬁ%% ”rtPr?quiY, u&?lr]n&l ¥ ormar ?1_31%56d)?ﬁ%}€\;z§1$3§ 84 at room
temperature for 16 h, after whict iF¥REAIRY MtHcetff/| acetate (200 mL) and water
(1000mL). The layers were separated, and the 150rganics were washed with water (3 x
100 mL) and brine (1 x 100 mL), dried pygrsogdiym sulfate, and concentrated under
reduced pressure. The residue qu(smgasig.ze_q thrgﬁggagoplug of Si02 gel, eluting with 50%

ethyl acetate in hexane. to give the title 00%1)5}60 as a solid MS (ESI)m/z 233 [+14]1.

20Example 538" T OMGI2RIBTOE AR dy G atidiorane s Al N
round-bettarefidsk was! thargeld \Withn miagnésiumm ) @:7 00 mdgyZd. Bim e heamdn
tetrahydveiucan{@0-mly:. The.suspension was sirrethand onleekiend) Gashded
Dibromapyiane (b Mihnd e A TinRltEs Sy A38ds A0 g.Salufion.was allowed
After 30 minutes, the cold (-78 °C) reaction was quenched by the addition of 5% acetic acid
in ethanol (7¢ mL) and warmed to room temperaturc, The solution was diluted with diethyl
cther (10 Oml.} and saturated NallCOs (50 ml). Layers were separated, and the organics
20 were washed with brine (! x 50 mL), dried over Na;SQ., concenirated under reduced
pressure, and purified by chromatography on Si0; gel, eluting with 50% ethyl acctate in
hexane, to give the title compound. "H NMR (300 MHz, DMSO-ds) § ppm 1.59-1.71 (m, 2
H), 1.72-1.84 (m, 2 H), 1.84-1.96 (m, 2 H), 1.98-2.09 (m, 2 H), 540 (s, 1 H), 7.11 (5, 1 H),
8.02 (s, 1 H).
25
Exarmple 488
1-{5-iodeoxazol-2-yl)cyclopentanol
To a cold (-78 °C} solution of Example 48A (500mg, 3.26mmol) in tetrabydrofuran
(50 mL} was added n-butylithium (4.08 mL, 6.53 mmol, 1.6M in hexanc) dropwise. After
30 stirring for 30 min, a sclution of iodine (0.829 g, 3.26 mmol)} in tefrahydrofuran (5 mL) was
added dropwise. After 2 h, the reaction was quenched by the addition of 10% Nax5,0s
solution {10 mi.} and ethyl acetate (10 mL) and warmed to room temperature. The layers

were separated, and the aqueous was exiracted with additional ethyl acetate (2 x 50 mL). The
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25 warm to room temperature. After 30 min, the solution was cooled to 0 C, and
Example 53A (1.00g, 4.29 mmol) in tetrahydrofuran (10 mL) was added dropwise. After
30min, the solution was allowed to warm to room temperature and was stirred for an
additional ' *fHE<Blution was guenched by the careful additidry BFEHIAES NHac1

and ethyl acetate (50 mL). The layers were separated, and the organics were washed

with wateF{Z s SBEmcy 5 ke (Thfﬁ%? 50 b 3r?38d8vg%ﬁ%%?8ﬁ§rﬁ%%04
filtered, airdr cohewiiated anderifed cetopreasere; ThaCGesideatinasi ety
chromatography @mSig2igehcltingyitha3% ethyl @eetate, mhexane, jaaive the title

compound, M%QE%% th289 IV +H), (EXaMPIE 53Cr, 702 6. 1 1),

2-(1-(4-bromo- 2 uorophenyl)cyclopentyloxy)acetlc acid Example 53C was
prep%lred according to the procedure described for Example 308, substituting Example
53B for Example 30A. MS (ES!) m/z 3£zafiileH#5 Example 53D 2-0
-(2-fluoro-4-(6-(3-(3-(tritugrometnhphenyOureidyeyridiydoetaie
yl)phe“y')cy%%%é?%%%'& &8%9@%594&&%% o %@5@@&&%&9&&% ﬁ%lnmmg') and

Example 53C (0 31 mmorz%mpotassmm pho %{gte 0.474g. 2.73 mmo

1,1 bus(ﬁi‘%‘éﬂ%ﬁ@fﬁ‘h%@ﬁﬁ o ferrd en’ paMAEHY dithforge! (6‘63* [550] %)§>mmo|) in
a solvent fhixtitrecof 2)2t 7 N Ndiméthylidiiarmiddéthanblivwateh (109 10f wag Heated to
90 C for7kbysTheyreaction was cooled to room temperature, and stirred for 16 It The
resulting suspension was poured into water (200 mL) and acidified with 1M HO to pH 1.
The solid was filtered, washed with 15water, dried, and purified by RP-HPLC
(preparative reversed-phase high pres@%ﬁ@gﬁ%ﬁ@ chromatography) using a Zorbax
SB-C18 721 2ix250tmfimrcohtmiphvith luvhdetelstivhaamalipzedat-200 dnd254nM
(preparative method: water with\®dUnpeflvosaacedic acid and CHACN with 0.1%

trifluoroacetic aciq g 9{%%@% ftagh g 9@5%%8{%%&% s 21,15 byl o provide
the title co PrSound

H),
1.77-1.977%0; 4°RY° bz%%’ %846 ‘(‘r‘ﬂ“‘t ., ‘%“%*}*"@p%m?hf’@%’“?)H%‘G‘H“‘T(P?)‘S? A4:7.63 (m, 4
H), 7. 6301)1?‘%1)2“}49‘“8}’@2?8}11‘10 (?’(T“Il) H‘)j @hl@g}zgwﬂdﬂhia@d @@ﬂ-‘gﬁ?@"(m 1 H), 9.69
(S 1 H),lﬂ:ﬁlﬁ&)(ﬁo lSH)( %55(15150]11&/%2511& [\M‘i‘ﬁi}n &EX&Eﬁﬁ*ﬁdﬁdcr reduced pressure.
25%5 (el ipgalieY iokB Ae SRR RALRRURIEIE peayurea

Example 5
chromatovraphy) using a Zorbax SB-C18 7M 21.2x250 mm colurmmn with UV detection

analyzed at 220 and 254 nM {preparative method: water with 0.1% trifluoroacetic acid and
CH:CN with 0.1% trifluoroacetic acid gradient 5-95% CH.CN over 30 minutes at 15
mL/min) to provide the intermediate ester. The ester was dissolved i methanot (2 mL) and
25 2.5M NaOH {0.340 mL) was added. After 16 h, the organics were removed under reduced
pressure. The aqueous was acidified to pH 1 with 10% HCL The solid was filiered, washed
with CH:CN, and dried to give the title compound. "H NMR (300 MHz, DMSO-dq) § ppm
1.67 (m, 2 H3, 1.82 (m, 2 H), 2.12-2.22 (m, 4 H), 3.92 (5, 2 H), 7.38 (m, 1 H), 7.52-7.60 {m, |
H), 7.61 (s, 1 H,)7.69 (m, 2 H), 8.00-8.10 (m, 2 1), 8.69 (m, 1 H), 9.74 (s, L H), 10.52 (s, ]
30 H), 1245 (s, 1 Hy, MS (ESD) m/z 491 [M+H]".
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tert-butyl 3-(4-bromopheny1)-3-hydroxypyrrolidine-I-carboxylate To a cold (-78 C)
solution of 1,4-dibromobenzene (3.89 g, 16.49 mmol) in 30 tetrahydrofuran (80 mL) was
added n-butyllithium %10 .3 mL, 165 mmol, 1.6 M in hexane) dropwise. After 15 minutes,
a solution 3%@%86{]‘@ 3-oxopyrrolidine-1 -carboxylate (3.05 g, 18- 281}
tetrahydrofuran (10 nth) was added over 5 minutes. The reaction continued to stir at -78
'V for 15 minutes and was then quenched by the addition of saturated NH4C1 WO
2098/134693PCT/US2008/061951 (15@muh)iatftl diethyl ether (150 mL). After warming
to room temperatine dhelayers ueraisanaratad.and heAgyeeuswas exfyacted with
additional diethyl ether (2 x 100 mL). The ¢ombined organic layers were dried with
anhydrous Na2S04, filtered, and concentrated under reduced pressure. The residue
was burified by RIBEE Tt B Scuit tﬁw%é%‘i‘?@“fS@W%’é%ﬁ;ﬁ%@é’&% in hexane)
to give thésitisipr ot d S (S SR [M-bkiltoiE xam PeNB4B(300 MHomig0-

3-(4- broa@mqgenyiz) Bsé%r@thﬁm-zsqme;m;m pyssoliding: L-garbaxy ais, @f@mple SiB
was pre t e e e ple 3 |tut|ng
ExampIeQ %%A %ﬁr?q)r(ggr&g} 5 é‘%‘é}l ) m/?%r;% %H?ﬁaéyajr]nﬁslg % te?t butyl
3-(4- broﬁ?o%’ﬁéﬁ%%—‘ﬁg ﬁVdFnyethoxy)pyrrolldlne 1-carboxylate To an ambient
solution of Example 54B (0.530 g, 1.24 mmol) in methanol (5 mL) 15 was added
NaBH4 (0.188 g, 4.96 mmol). The reactignrwasstirred for 1 h and was then quenched
by the a t eta ers re se arated,
and the g%Ege)guz{(xfé%i%g”cﬂ@%%%%ﬁ%%?gﬁé ;‘fh %g%etate g%c ﬁe c%mblned
organic layers were dried with anhydrous Rfé&804, filtered, and concentrated under
reduced pressitrantls gfiveathetitla eompoardhoictiwadewsed! firtheusnlbgéquent step
witheut 20fsetaes purficationyMS (RS 1aiz336 MRl Bxampleqadbienthidty!
3-(4-brognap pmr%} 3 a(a?éé%oﬁbég’ﬁ()élef@?;@é)% ofighnesl- r?%&‘ ""}%e T%@ 3%@‘{"%“

solution of xamp mmo&ntnethyl ahin 28 mmol),
and 4- d.ﬂ%e‘fﬁ%éﬁﬁ.%ﬁ;}ﬁﬁn%’ﬂo%@e & 10644 (nhfoh T dienidis MEdFSNe(3 L) was
added pRbttiEnesulfonate chloride (0.224 g, 1.17 mmol). The reaction was stirred at
room temperature for 8 h and was then partitioned between water (10 mL) and diethyl
ethgy (10 mL). The layers were separatgd, ¢ ap%}he agueous was extracted with
additional diethyl ether (2 x 10 mL). The combined o ganlc Ie;ﬁ)ll/ers were dried with

anhydrotd R4>464; q“iﬁ‘é’r@ﬁ“@b”ﬁ?ﬂ Loy hilBr veutéad Pradstraa<etie residue

was purified by MPLC (10% ethyl acetate #ithexane to 25% ethyl acetate in hexane) to
give the title progyat. sMS{ESHeaiZcodh{Mtid]rocedure described for Example 44,
substituting 2-(3,4-difluorophenylacetic acid for benzoic acid. 'H NMR (300 MHz, DMSO-
25 ds) 8 ppm 1.73-1.83 (m, 1 H}, 1.83-1.94 (m, 1 H), 2.41-2.48 (m, 4 H), 3.69 (5, 2 H}, 3.93 (s, 2
H}, 7.17 (m, | H), 7.34-7.43 (m, 2 H), 7.59-7.69 (m, 5 H), 8.06 (s, 1 H,) 10.32 (s, | H}; MS
(ESD) m/z 459 [M+H]".

Example 52
36 {11-(4- {6-[{ {[3-(triftuoromethyl)phenyl Jamino } carbonylamine Jpyridin-3-
yiiphenyDeyclopentyl]oxy bacetic acid
Example 52 was prepared according to the procedure described for Example 30D,

substituting Example 29A for Example 28A. "I NMR (300 Miiz, DMSO-ds)} & ppm 1.71 (s,
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WO 2008/134693PCT/US2008/061951 Example 54E
5-(4-bromophenyl)-4-oxa-l-azabicyclo[3.2.1]Joctane To an ambient solution of Example
54D (0.10 0.186 mmol) in dichlorornethane (1 mL) was added trifluoroacetic acid
(0.5 m1). ﬁ‘%%‘é’g&fﬁ% was stirred for 0.5 h, and the 5solution wBSHE&HogaFEfully added
to a slurry of K2CO3 (3.0 g, 21.7 mmol) in dichloromethane (10 mL). After the evolution
of gas ceaded, tHe’ H&tﬁr’gv?/z% Fré%f@dztﬁ}@)@ forilh.7Phd Hikutdivasicddldoito room
temperafuie ant wasndiluted withavater (L07wil-).7T he, layesoners separatedsand the
aqueousswas-exigcted with adgditional gichlesomeihiane (2% 19, 5k g-combined
organic layers were dried with anhydrous Na2S04, filtered, and concentrated 10under
reduced pressure to give the title product, which was used in the subsequent step
withdut further purification. MS (ESI) mAX2BB9RA-I-if. Example 54F 1-(5-(4-(4-oxa- 1
-azabicyclo[3.2.1]Getafi-Buwp@phe Ay Opirittin:y iy SHphenyidreaddAssolution of

Example 54E (0.048 g, 0.18 mmpheExample 840063 g, 0.18 mmol), CsF (0.085 g,
0.559 mmol). and tetralcis(triphenylphosphine)palladium(0) (0.020 g, 0.017 mmot) in a

solvent mixture of dimethoxyethane (0.5 mL? and methanol (0.5 mL) was heated to 90
C for 16 h. The reaction was cooled to ¥&: erature and diluted with F120 (2 mL)
and &thyl acetate (2 mL). The layérs Wereséparatedazand the aqueous was extracted

20 with additionalhetioy acetate: (2 X 2omd-)- ﬁ@%&gm@@@@@@%ﬂ&@ %5% were dried
with an hxggaucﬁdh%%% fglggge,qmgp aopo?%g%&%aa%%%ﬂ%’g g“ﬁ% % SUl&, The

residue was lﬁurlfled RP-1 C (preparative reversed-phase il ressUre liquid

chromatSgFapHy N (éofgib)a‘%‘%“@r@‘ig PRSP fﬁ‘fﬁ%l%ﬂﬁﬁ"b\?ﬁh“l)%detectlon
analyzediiated 20lemiey 28A4AVE 0P rebavativecnieih od) wiiter withv % driftaosaasetic acid

and CH3fghiwith:0 1 25tfuerearetioasio gragient 3-Ap% G N QvelAfminutes at
15 mL/mim Thi HFActions conRining.ne.desired product were ll ted with sajurated

aqueoug N NaHC 1 and extracted with ethyl acetate. The organic e hwgs Ufied with
anhydrots Na2S % Hithrder S sttty ihast hadilcermpratinesah§iviSthe title
compouﬁéiégﬂa%hiﬁ‘é*éﬁnd IFINMR (500 MHz, DMSO-d6) 5 ppm 2.09-2.17 (m, 1 H),
2.27-2.38 (m, | H), 2.53-2.61 (m, 1 H), 302.81-2.88 (m, 1 H), 2.91-2.98 (m, 2 H),
3.02,3.09 (M, 1 H), 3.10-3.18 (M, 1 H) 3,693,729 (in, 1 H), 3.94-4.03 (m, 1 H),
6.99-7.07 (m. 1 H), 7.28-7.38 ry,z{%, 48757 (m, 4 H), 7.60-7.69 (m, 3 H),
8.02-8.12 (M, 1 H), 8.53-8. 6‘7(% oY ‘“@%‘%’@’%@?ﬁ{"%woho 31-10.44 (M, 1 H); MS

(ESI) m/z 40 1A[M3Q 3L 3N round-bottom flask was charged with magnesium (0.700 mg, 23.%
mmol} and tetrahydrofuran (30 mL). The suspension was stirred and cooled to 0 °C. 1,4-
Dibromobutane (1.65 mL, 13.94 mmol) was slowly added, and the solution was allowed to

25 warm to room temperature. After 30 min, the solution was cooled to 0 °C, and Example 53A
(1.00g, 4.29 mmol) in tetrahydrofuran (10 mL) was added dropwise. After 30min, the
solution was allowed to warm to room temperature and was stirred for an additional 1 h. The
solution was quenched by the careful addition of saturated NH,C! and cthyl acctate (30 mL).
The layers were scparated, and the organics were washed with water (2 x 30 mL} and brine (1

30 x50 mbl), dried over anhydrous NaySO,, filtered, and concentrated under reduced pressure.
The residue was purified by chromatography on Si0; gel, eluting with 3% cthy! acetate in

hexane, to give the title compound. MS (ESI) m/z 259 [M+H]".
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Example 55 2-(143-fluoro-4-(6-(3-(3-(trifluoromethyl)phenyBureido)pyridin-3-
yl)phenyl)cyclopentyloxy)acetic acid 5Example 55A

1-(4-chloro-3- fluorophenyl)cyclopentanol Eaxample 58A was prepared according to
the procedife*d&EBed for Example 30A, substituting PCTUS008/061951
1-bromo-3-fluoro-4-chlorobenzene for 1,4-dibromobenzene. MS (ESI) m/z 215 [M+Fl]
10Exan,rp_i le_5523 2-0 -(4-chIoro-3-f@%¥§’éﬁ‘f@§yl)cyclopentyloxy)acetic acid

Example 558 was prepéréttaoeofdingrtobthelprocedarexdesoribed for Example 30B,
substituting Example S6A fo5Exampled04AMS(ESd)- Mk 26 M tiad}le EXample

55C 2- (;ulggltﬂjdlz? Exam&;@e (S%égogtﬁlf!yn%@%gthly[lgiegﬁ?%%u{g?ﬁl@ﬁndIn -3-

yI)phenychcIopentonxy)acetlc acid A mixturé of Example'558 (0.094 g, 0.346
mmgl) Example 29A (0.141 g, 0.346 mmol), K3PO4 (0.220 g, 1.04 mmaol),
dicyclohexyl(2',61-dimethoxybiphenyl2ahzdbhine 20(0.019 g, 0.046 mmol), and

tris(dibenzylideneaqetan&)daoatl@(ﬁmm(ﬁﬁh(&&ﬂa%g;@g@ﬁ}&mmwﬁauagsolvent mixture of
N,N-dimethytformamidell- but ;]W% 814310)3? - Wag heated to 90 C for 15 h. The
solution was cooled to room te erature and diluted with 10% HC1 (1 mL) and ethyl

acetate (1 mL) THETSereRdte fé@af’?a%e%g HAEME SHROUS WaS &xtrHcnse With
addifionattethyabetdr: (@ 42 snl.}? Phelsembihedsohgariby wérertirie@wittnanhydrous
25Na2 Sy dilirred;andaanceptratedungder reducedipressore. itheresidue was

purified Q%Wffmmmmmm5@\4&;@9& 9@%%@&9*&9&??%&%&%& don was

chromatogr %)hy using a Zorbax S 0 mm column with UV detection

analyzed°82 ST BRd SBFHRF+ (ﬂ%ﬁﬁﬁ%ﬁ%lﬁq‘étﬁ%f‘dfew%Wﬁlfﬁﬂéowaﬁmaﬁiﬂd&feet.c acid
and CH¥@&N ®ithn0.19%! adffiiondeitedid A€ibgre diehit598%CHitGNv evex 3@tminutes at

15 mL/migtaupiQvide-the-title inompatneas.a SR-whitesalichidiNMR: (30Q MHz,
DMSO-BLARAM 08 LML 2% L8 S8 ) 205748 M. b ). 3696, 2
(

H)730741m 4 (m, 2 H) t?l{ - 03m1H)809
(s, 1 H) Bh7a5E wdfﬁ)% %@’R@aﬁvﬂ?e‘fﬁ)‘ies‘é‘*@"f 3%§‘f‘ﬁ‘§?ﬁﬁﬁ"€ Sy

CH:ON with 0.1% trifluoroacetic acid gradient 5-95% CHLCN over 30 minutes at 15
mL/min) to provide the title compound, 1H NMR (300 MHz, DMSO-dg) 8 ppm 1.63-1.75

200 (m, 2H), 1.77-1.97 (m, 4 H), 2.25-2.40 (m, 2 H), 3.67 (s, 2 H), 7.32-7.42 (m, 1 H), 7.49-7 .63
(m, 4 H), 7.63-7.72 (m, 2 H), 8.02-8.11 (m, | H), 8.12-8.22 (m, 1 H), 8.64-8.75 (m, 1 H},
9.69 (s, 1 H), 10.68 (s, 1 H); MS (ESI) m/z 518 [M+H]".

Example 54
25 1+(5-(4-(4-oxa-1-azabicyclo!3.2, | Joctan-5-yl)phenyDpyridin-2-vI}-3-phenyiurea

Example 54A
terp-butyl 3-(4-bromophenyl)-3-hydroxypyvrrelidine-1~carboxylate
To a cold (-78 °C) solution of 1,4-dibromobenzene (3.89 g, 16,49 mmol} in
30 tetrahydrofuran (80 mL) was added n-butyliithiom (10.3 mL, 16.5 mmol, 1.6 M in hexane)
dropwise. After 15 minutes, a solution of rerr-butyl 3-oxopyrrolidine-1-carboxylate (3.05 g,
16.4%9 mmol) in tetrahydrofuran (10 mL) was added over 5 minutes. The reaction continued

to stir at =78 °C for 15 minutes and was then quenched by the addition of saturated NHaCt
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WO 2008/134693PCT/1182008/061951 Example 56
2-(1-(3-fluoro-4-(6-(33(33(trifluoromethyt)phcnyBureido)pyridin-3-
yephenyBcyclobutoxy)acetic acid 5 Example 56A

1-(4-chlor i iete]) enypcyclobutanol To a cold (-78 C) solutibh’6
4-bromo-1-chloro-2-fluorobenzene (2.99 g, 14.27 mmol) in tetrahydrofuran (50 InL) was
added rFb0 AR AL 1 a0h ﬁﬁ%‘?"‘?@%ﬁﬂ?ﬂ)%tﬁ&%ﬁ‘gf Ve Ehisties. The
reactionseperststineidhara7S € for a5 avtidivatdddinuehdohsl ¢he ¢, 1@ was
added drepwmisesrAftende-minviesdthereaciion midorernas gueschedbyitheiaddition
of Satur@éggcagaye%&vé FNEAG! (R0, M) ?Hwb@taﬁyl@gtmg »IAR:IR)REE were

separated, and the aquequs was extracted with addltlonal diethyl ether (2 X 50 mL).
The corﬁsﬁ?ﬁéﬁ%‘i"g‘éﬁféﬁ?g’r?‘\ﬁéﬁ‘%tﬂlﬁé’ﬁ’%% ARAverdti ﬁé%(%@i filtered concentrated
15under reduced pressure. The residue was purified by RP-HPLC (preparative
reversed-phase high pressure liquid crremgtageaphy) using a Zorbax SB-C18 7M
21.2x250 mm, t lyzed.a 6:254.0M arative
method: Wa@;?ﬁ##ﬂ?&!&%ﬁﬁggggﬁi%ﬁ@t% %d%HB%gﬁrgvﬁlt (3 c‘%"/ trlc}(rgrﬁrggcetlc acid
gradient 5-95% CESCN 8ergt" |ﬁcﬁ?es % Lfm Y t5°Bre% %h tfe’é6mpound as
a sofid. MS{ESH }Fﬁﬁl@@i‘“@dﬁk/ﬁmp Exdimpfe 868 220+28 [ M+H]
-(4-chloro-3-fluorophenyl)cyclobutoxy)acetic acid To an ambient suspension of NaH
(0.341 g, 8.52 mmol, 60% dispersion ingpiperal25oil) in N,N-dimethyl foninamide (7

mL) was addegeiaf ﬁu?l&lsl?nb?&rllzo)z() (I;:E B 3%?@}(&90%4& cg(y%)yrrolldme 1-carboxylate

2008/061951

To an ambient solution of Example 54B (0.530 g, 1.24 mmol) in methanol (5 mL)

15 was added NaBH, (0.188 g, 4.96 mmol). The reaction was stirred for | h and was then
quenchad by the addition of water (20 mL) and ethyl acetate (20 ml.}. The layers were
separated, and the aqueous was extracted with additional ethyl acetate (2 x 20 mI), The
combined organic layers were dried with anhydrous Na,50,, filtered, and concentrated under
reduced pressure to give the title compound, which was used in the subsequent step without

20 further purification. MS (ESI) m/z 386 [M+H]

Example 540
ters-butyl 3-(4-bromophenyl)-3-2-(tosyloxy)ethoxypyrrolidine-1-carboxylate
To an ambient solution of Example 54C (0.450 g, 1.17 mmol), triethylamine {0.178
25 ml, 1.28 mmol), and 4-dimethylaminopyridine (0.005 g, 0.641 mmol) in dichloromethane (3
mL) was added p-toluencsulfonate chloride (0.224 g, 1.17 mmol). The reaction was stirred at
room tcmperature for § h and was then partitioned between water (10 mL) and dicthy! ether
{10 mL). The layers were separated, and the aqueous was cxtracted with addittonal diethiyl
ether {2 x 10 mL). The combined organic layers were dried with anhydrous Na,SO,, filtered,
30  and concentraied under reduced pressure. The residue was purified by MPLC (16% ethyl
acetate in hexane fo 25% ethyl acetate in hexane) to give the title product. MS (ESI) mv/z 541
[M+HT"
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mmol) in N,N-dimethylformamide (1 mL) dropwisc. The reaction was stirred for 0.5 h,
and 2-bromoacetic acid (0.474g, 3.41 mmol) was added as a solution in
N,N-dimethylformamide (2 mL) dropwise. The reaction was stirred at room temperature
for 24 h an‘g/%% 1{&# quenched by the slow addition of 1120 (F&HEFEH Ethyl ether
(15 mL). The layers were 30separated, and the organic discarded. The agueous was
acidified to pH -4-5 with 10% HCI and #4&%&&tted with diethyl ether (3 xI5 mL). The
combined organics weré-tifedwitisahiyrolssbdini sulfatenfiltered and concentrated

under reduced psessuia o give & pelow eib whishowassisad withoulfusthempurification
in the S%ﬁ?ﬁg%@&c%tﬁﬁul}ﬂ(}%céﬁc%&&g{% %ﬁf fﬁé%&?&%@‘%@%?% {3)22008/061951

[M+H.11+ Exam le 5 fluoro-446-(343-( trlfluoromethyl)phenyl

reidoT h?? %W%Q%Wéﬁ\}fVcWﬂfOWFﬁ(?é%éC@él@ g Qéfd?ﬁ?ﬂ{% BEENIES fepared
accordindgftothepro Sedirbige st tbadafot. Examiple 85Ccdebstittiting BExamiple 568 for
Examplenb&Bs wHshMRi (S0rMblgaiS04046): SipRiiibGrdt (14 4y, id)ak84-2.01 (m, |

H. ) 2. 3%/?1‘64@1)@1]3!0& mt;%c@@ué&’zguwex%ﬁ%d 4iﬂ' ﬁ&%ﬁé‘aﬁacﬁ ?%mzmgﬂ'ﬁ((mx ?D';]")L /.64-7.73

(m, 2H)795805(m 1 H), 8.09 (s, 1H? (mIH‘) 10(s, | H), 1064(8
1H): M g ?t‘@ﬁf‘ﬁléf‘zo%ﬁ?c[wm]‘”cﬁ%ﬁ‘% \»{éh,ss?hydrous NapS0y, filtéred, and concentrated

[(1-]8444([f2 firoro prressa jaminStcab oirgirming) phengllingte Subydhuent step
cyclopentyhexylaiceicsicidoh > NEXeamp e/ DT [M+H]"
145-(4-Nitrophenyl)pyridin-2-y1)cyclopentanot To a cold (-20 C) solution of
5-bromo-2-iodopyridine (10g. 35.22 mmc;l; |r11 tS%trahydrofuran (50 mL) was added

|sopropylmagne5|um chloride (20 mL [, 2 M
1-{5-(4-(4-0xa-1-azabicyclo]3.2. loctan- S«yl)phenvl}pyndm—Z—yi)—E—phenyiurea

15 A solution of Example 54E (0.048 g, 0.18 mmol), Example 28A (0.063 g, 0.18
mmol), CsF (0.085 g, 0.559 mmet), and tetrakis{iriphenylphosphine)palladium(0) (0.020 g,
0.017 mmol) in a solvent mixture of dimethoxyethane (0.5 mE) and methanol (0.5 mL) was
heated to 90 °C for 16 h. The reaction was cooled to room temperature and diluted with HyO
(2 mL) and ethyl acctate (2 mL). The layers were separated, and the aqueous was extracted

20 with additional ethyl acetate (2 x 2 mL). The combincd organic layers were dried with
anhydrous Na,SOy, filtered, and concentrated under reduced pressure, The residue was
purified by RP-HPLC (preparative reversed-phase high pressure liquid chromatography)
using a Zorbax SB-C18 7M 21.2x250 mm column with UV detection analyzed at 220 and
254 nM (preparative method: water with 0.1% trifluoroacetic acid and CHsCN with 0.1%

25 trifluoroaceiic acid gradient 5-95% CH:CN over 30 minutes at 15 ml/min). The fractions
contatnung the desired product were diluted with saturated aqueous NalC(O; and extracted
with ethyl acetate. The organic layer was dried with anhydrous Na;SQO., filtered and
concentrated under reduced pressure to give the title compound as a white solid. 'H NMR
(500 MHz, DMS0-dg) & ppm 2.09-2.17 (m, 1 H), 2.27-2.38 {m, 1 H}, 2.53-2.61 (m, | ),

30 2.81-2.88 (m,  H), 2.91-2.98 (m, 2 H), 3.02-3.09 (m, 1 H), 3.10-3.18 (m, 1 H), 3.69-3.79 (m,
1 H), 3.94-4.03 (m, 1 H), 6.99-7.07 (m, L H), 7.28-7 38 (m, 2 i), 7. 48-7.57 (m, 4 H), 7.60-
7.69 (m, 3 H), §.02-8.12 (m, 1 H), £.53-8.67 (m, 1 H), 9.45-9.58 (m, 1 H), 10.31-10.44 {m, 1
H); MS (ESH m/z 401 [M+HY.
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20 solution in tetrahydrofitran) dropwisc over 10 minutes. The reaction was allowed to
warm to OC over 1 hour and then cooled to -15 'C. A solution of cyclopentanone (2.7
mL, 30 mmol) in tetrahydrofuran (25 mL) was added dropwise, and the reaction was
warmed to Y5 #8593 hours. The reaction was then quenched®sy e trsvise
addition of saturated aqueous NRICI. The layers were separated, and the aqueous was
extracted with ethyl acetate (3 X 30 mL). 25 The combined organic layers were washed
with water, brine, dried with anhydrous MgSgssfiltered and concentrated under
reduced pressure to(provigeoa gruteal g@@&gr}{gmqﬁ,yg@ﬁ)ﬁ{%gg)ﬁrmg subsequent step
without further purification. e of th de.alcohol (1.05 g, 4.34 mmol),
4-nitrophenyl boronic acid prnac%l‘lengﬁbe X ipin a/ F Winiol), potassium fluoride (0.76 g,
ol) and 30tetrakis(triphenylphosphif&)pgattadium (0.87 g, 0.43 mmol) in a solvent
mixture (dimethoxyethancieﬂh@mlmrawltctm&@rﬁ;ﬁﬁaﬁ@ mL) was heated to 90C for

10 hoursgu TheHaaciaemmaaza@tﬁgéecmmﬁt%m%@&tﬂﬁ %L%%%I@w%% s@nd e
extracted yith ethyl acetate (3 X The.c anic ere washe
with water brrnegdrled with %%(5 “§zf€9[§ é?fﬁ ?5%1 ér\ivﬁ%%ﬁs
MgSO4, h/{t &ted and concentrated under reduced pressure. The residue was purified by
chrdmatography on Si02 (30 % ethyl aEedatecifsRexane) to afford the title compound. |

NMR (300 MHz, DMS©¢U6) 8188 oGS Flo il id:B:4i93.4M, 2 H), 2.08-2.18 (in,
21-1),5.15 (SE)gax]rTHe Z5§me}frc¥l éd §cceld Irlg’toz tkﬁ%rgcg'dzlr ddscrltic)d t%r%%a Al c%&@ >8.91

(m, 1 H). Example 5711 M

2-(1-(5- (4K t%lﬁhgn%%ﬁ/?wo?%@Pﬁé%nwﬁo(ﬁ){a%ai’é fvsBh-ambient suspension of
sodium hydride (0.2 g, 60% suspension in mineral oil, 10 4.85 mmol) in
N,N:glimethyllomiamide (3 rriL) was adQ%g&gj tion of Example 57A (0.46 g, 1.6
mmol) in N,N- dlm%t goirmgml%e(ﬁ 9&5%% )%mgquam \(}I%Af(tier 20 minutes, allyl

bromide (0.42 mL, 4 85 mmol) was ded, and thé reaction tirred at room
temperature for 3 hours. The ?QB%?’F%HCW&%’W&X&H@%W@’H by the addition of saturated

aqueous NELICrRHedaksmmuéré €eidrates amddhe aqueciis wad extdasted with ethyl
acetate (3¥50;rLY0. 25 Thecambined-arganiciayarsmnasepashed wikbspater, brine,
drieg witp (ﬁ@?ﬁ' 6%'Mﬂ;@)%%‘twi@&‘%ﬂ@&%@&&%%@?gmm(g‘?{or&q”08‘3 resstére to

provide a cru taII eth Nw ich was used.in the next step withoutTurther purification.
The crude"prodtic r%t%O OratToS St eeetig ﬁ?ﬁj atBFEBIEEE P (20 mL)
and add&€d tdu bUI‘d T@e@?)‘%@mww%’ﬁqﬁdtass%memangaﬁmd(@@ 1824 B @hmhol) in
water (20L2@nihthyEhexredction Wasawarmedstp:raaintemparatiue.ever2Qminutes and

was theEh&tH&m}QﬁQ Rwihe-addifion ﬂch@B%ﬁa@@o@Qn@WGQM&QJ%%QQ'H sulfite (15 g).
The, 8 n;rf%u g{g s acidifie to the addition of 3N HO and extracted with

ethyI acetate " he com |ne8d 5‘%%&?1?@\‘@&%‘3\5?@@%%@ il {ter, brine,
dried with 5h Hva?tf&‘svmae@a rfiftsreeharss eohised b ndeiedus edopressiire to
provide @l &id a1 2R 0 wiichhwas s et i 25thenexiste proithost fitrthetaueification. The

crude agisli@s.sissal y@d<mme§grarz§dmnaﬂ@mttr@rwl Rk ANG,@ solution of
(tr|methglsalgla@r@ggreﬁtn% 1 ng %Ms; tio |n hexane was added dropwise at

OVE, m
room temperature over 10 minttee 1ha reacnon waLhe 08 YR REEBY R drop wise

adé&.onwaftaﬁféﬁc W%Mtﬁ%owémwé@remwetr Qndéﬂ)rédigdeﬂ presBure. The

2.05-2.18 (m, 2 ), 3.69 (s, 2 H), 7.30-7.41 (m, 3 H), 7.50-7.64 (m, 2 H), 7.64-7.73 (tn, 2 H),

7.94-8.03 (m, 1 H), 8.09 (s, 1 H), 8.47-8.56 (m, 1 H), 9.69 (s, 1 H), 10.65 (s, 1 H); MS (EST)
m/z 518 [M+H]".
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30residue was treated with saturated aqueous sodium bicarbonate and extracted with
ethyl acetate (3 X 30 mL). The combined organic layers were washed with water, brine,
dried with anh}/drous MgSO4, filtered and concentrated under reduced pressure. The
residue Wé’ggpzd?ﬁilé“&fgﬁy chromatography on Si02 (30 % ethyl aci)e(fgt[ésri‘r’f’%eeﬁ%ﬁe) to
afford the title WO 2008/134693PCT/US2008/061951 compound as an oil.NMR (400
MHz, DMSO-d6) 5 ppm 1.70-1.79 (m, 214), 1.81-1.91 (m, 2 14), 2.03-2.15 (m, 4 H),
3.62 (s, 3 H), 3.91 (s, 2 H), 7.69 (in, 1 Hx810656m, 2 H), 8.24 (m, 1 H), 8.33 (m, 21-I),
8.97 (broad s, 1 H);(MS-{ksd)ad 2335 4 b ldmbrample i f(dil 5444
([(2-f|uorophenyl)aminolcarbonﬁ%@' 'B %%M}!ﬁgm-gﬁ&llIcyclopentypoxyjacetic acid A
suspension of Example 578 (0.15 g, 0.42 mmol), iron powder (0.047 g, 0.84 m o and
ammionium chloride (0.026 g, 0.46 mmol) in ethanol (10 mL) and water (5 rnL) was
10heated to reflex for 1 h. The reactiodwagledated and filtered through a pad of wct
cclite. The filtrate was diluted-withiethylracetateylanddheaayers were separated. The

combined organic.layers wers washed with. water. ring..dtied.wihanhydrous MgSO4,
filtered and concentrated under r duceg ressure to provide_ a crgge est%r which was
‘ H/llitgurxg(é) 4 3T mmat, 2.5

used in TRB XSRS TORRELI RIFHEr B féélflc‘)l ‘ A %%Ibiler‘ft Softitioi of the crude
estéf (01859205 Thinelsiroka Hieiprewons stelp ih tetrahyavefrdm PsHmry Wds added
2-fluoropheinyl iseayanatel (0 O34l AK3 mmolked he reattoniwasstirgedatdoom

temperagyig, iahdaneursrAikigR it waler apdexiagias wiil.etbylacetate (3 X 25

mL). The combined organic layers were washed with water, brine, dried with anhydrous
MgSO4 [HitereerantresAcedtistdarost ettt pressiraty sl 2 28r8sidue,
which was)ugted dmibiechextstap withoutifitthen purificatismSo,, fithidrRyaraxide
mongphydrate (0.0 was added to the solution of the crude product in tetrahydrofuran
0 mllg aﬁf(’ig\ﬁ\?é%cé _m[i“méehg %tf?ﬁé%‘ea‘??’ﬁb%rrﬁ%%’enfyp%%a% Fe%fu r ‘gaﬁxéeurr?sv.e tf%%%%l%tiOﬂ was
acidifiedFHEPHY HECHRTORBITEN 1et ant exehdtét! With SRsA Beetaten 3 )25 mL).
The conbinkettrgamiytaderdivexs iMash depwithi watehobrines dited. With 25anhydrous
MgSO4.filteresl and.coneenitatediunder radurac-rressyraitanoyide:ayeliow

30 minutes at 15 mL/min) io provide the title compound as a solid. MS (ESH m/z 201

20 [M+HT.

Example 368
2-{1-{4-chloro-3-fluorophenyljcycichutoxy)acetic acid
To an ambient suspension of Nal {(0.341 g, 8.52 mmol, 60% dispersion in mineral
25 oily in N.N-dimethyiformamide (7 mL) was added a solution of Example 56A (0.342 g, 1.71
mmol} in N,N-dimethyiformamide {1 mL) dropwise. The reaction was stirred for 0.5 Iy, and
2-bromoacetic acid (0.474 g, 3.41 mmol) was added as & solution in N, N-dimethytformamide
(2 mL) dropwise, The reaction was stirred at room temperature for 24 h and was then

quenched by the slow addition of H50O (10 mL) and diethyl ether (15 mL}. The layers were

30 separated, and the organic discarded. The aqueous was acidified to pH ~4-5 with 10% HCI
and was exfracted with diethyi ether (3 x15 mL). The combined organics were dried with
anhydrous sodium sulfate, filtered and concentrated under reduced pressure to give a vellow

oil, which was used without further purification in the subsequent step. MS (ESI) m/z 259
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solid. This solid was recrystallized using methanol/ethyl acetate to afford the title
compound as a pale yellow solid. IH NMR (400 MHz, DMSO-d6) 5 ppm 1.68-1.78 (m,
2H), 1.81-1.90 (in, 2 1), 2.01-2.15 (m, 4 H), 3.77 (s, 2 H), 7.00-7.04 (m, 1 H), 7.15 (m, |
H), 7.24 (" ¢ 5"%@@ (d, J=8.55 Hz, 2 14 7.62 (in, 1 H), 7.70 FhT3H*887 (m, 1 H),
8.16 (m, 1%? 8.60 30(m, 1 H), 8.81 (m, 1 H), 12.62 (broad s, 1 H); MS (ESI) m/z 450.1
[M+FI] EXAHple 58 [1-(4- 04( f[3-(trifluoromethyOphenyliamino }
carbonyBamino]pyridin-3- yl1lphenyl)cyclopentyllacetic acid Example 58A ethyl
2-cyano-2-cyclopentylidencacetatc STQ;@ﬁ@mtent solution of hexamethyldisilazane

(17.7inL. 84.0 mnaql) acetic dde ntiall cyclopentanone
it 2?5‘39(@5&%0 ate Ff%p T i q%g I i The solution was

(5.0 att, 56.3 mmot)’ and ethyl g/anoacetate
heatd to 70C for 15 hours. Th& FaEBHBIF R Satel f’ﬁ‘i‘oom temperature and diluted
with water (108xwniblk afld ethykeeetatec(d0O9ibs) piPhetdaydrsrivardsépardted and the

aqueoussmfme;g@@eﬁcvyhﬁ @ﬁﬁiﬂ'ﬁﬂ@lsgﬁwyhh@aﬁq@mﬁmﬁ;@mws Jhe cembined
organics, werg 9iigd viiha &Mg@ wALGaEN i g&&%ﬂé@e&% Hpdapreduced

pressure. The're due was purified by chr 100%

ra
hexane E’o 505" &tﬁi/l"'a%‘e%a"’t g fh@)(é{ﬁé e dive fli?egtg bﬂd@u%?é %17\A%ﬁ|ﬁe‘§o"h67 MS

aC|d To an amblent suspension of magnesmm turnings (0.43 g, 17.7 mmol) in
tetrahydrofutan (20 mL) was added 4- b{:omo 1: ghloro benzene (0.4 g, 2.08 mmol) and
a few crystals of iodine. The reaction w‘a‘ﬁ%ﬁy warmed with a heat gun. After the
purple color 20di¥&ipatedt tHd S RET RSO PIFEPABIGRE H?ﬁ%ﬂﬁyﬁéﬁzgene (2.0g, 15.6
mmol) was added to the reactionitnopwisciasdssolution in tctrahydrofuran (20 mL) at
suclka rate to maintain a gentle reflux. After 1 h, the solution of the Grignard of
4-bromo-I-chloro-benzene was cooled éoamn}bgegt temperature and added dropwisc to a
cold (0 C) mixture of Cul (0. 237\9 1.24'mmol) and Example 58A (3.18 g, 17.7 mmol) in
tetrahydrofuran (20 mL). TH& &S ERrERC S ERA Stif SCRPET 8 Rr 0.5 h. The cooling bath
was removed,Tandoilé-F8 dctivhwvasistivretoat-ambiedintdMfpetatifrenfon 15 h. The

reactioniwas,than-ausnehedbydhe addifonoheatiraiRd@quasusNH4651(269 mL) and
ethy},aceiaie, (100.mk )k Eng.k %}’&% éé’ &l& %@%ﬂﬁﬂ!@e drh%@:%c%% Rauenuswag,.exiracted

with addltlonal ethyl acetate (2 % éte combined organic layers were dorled with
tr

anhydrolis I\‘I’é‘:éé@?&r ?‘]E‘etf“e'acﬁ?}ﬁdé%n}:s é‘a“d?fﬂ%frc?éﬁﬁ‘éeﬁ"ﬁ‘rﬁe(sgﬁe 30 mmof)

in tetrahydrofuran (25 mL) was added dropwise, and the reaction was warmed io 15 °C over 3
hours. The reaction was then quenched by the dropwise addition of saturated aqueous NH,CL
The layers were separated, and the aqueous was extracted with ethy] acetate (3 X 30 mL).

25 The combined organic layers were washed with water, brine, dried with anhydrous MgSQy,
filtered and concentrated under reduced pressure to provide a crude alcohol, which was used
in the subsequent step without further purification.

A mixture of the crude alcohol (1.05 g, 4.34 mmol), 4-nitrophenyl boronic acid
pinacol ester (1.4 g, 5.64 mmol}, potassium fluoride (0.76 g, 13 mmol) and

30 tetrakis(triphenylphosphine) palladium {0.87 g, 0.43 mmo)) in a solvent mixiure
{dimethoxyethane;cthaneliwater;toluene, 10:6:3:1, 3¢ mL) was heated to 90 °C for 10 hours.
The reaction was cooled to room temperature, dituted with water, and extracted with ethyl

acetate (3 X 30 mL). The combined organic layers were washed with water, brine, dried with
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30The residue was purified by chromatography on Si02 gel, eluting with 100% hexane
to 10% ethyl acetate in hexane, to give the title compound. MS (ES!) m/z 293 [M+141.
Example C 2-(1-(4-chlorophenyl)cyclopentypacetic acid Example 58B (3.0 g, 10.3
mmol) was'§id¥8i/&d%in a 15% w/w solution of KOH in ethylene §i{/Et* 88 hrL) and
heated to 190C for 4 hours. The reaction was cooled to room 5 temperature, diluted
with watgPdoe AdeS Al e Hid Qapsraaderds it Comesrtatd8 /g THe aqueous was
extractephuifitd dichionemethtane £30x B0 ity Pherconibined organichiay@rs were dried
Withdanmégwﬁd!;{ﬁ&ﬁ@%gﬂt@ﬁgg ?Q@&@H%%?HQIWHE@%& E@gup@glm&w@ﬂ?e y
residue was. purifie - reparati ve -phase Ss iqui
chromat%é%é%ﬁjflug%gig%éb §I§H§|p g %ﬂ@ IJ%?(’Z?&%%@%’I&%%QM I?'?’J%lljigétection
10analy?&4 &t 250 and 254 nM (preparative method: water with 0.1% trifluoroacetic
acid and CH3CN with 0.1% trifluoroacctic acid gradient 5-95% CHICN over 30 minutes
at 15 mL/min) to give the title compoungd as,@ $gjic solid. MS (ES1) rn/z 238 EM-Hr.

Example 58D 15[144- (64({{3-(trif uoromet | he yl %@Q%ﬂ? Eb n nginolpyridin-B-
yIIphenypcycIopentyIf\g}ég Al}c(z{ ﬁ:g % E)Pamg‘%})gé% %v‘é]% }f)rle%a%dx gcggrtéing to the
procedure ded€riBei 5P EXIpIRE S5 ecdaabiiiting - ExathpI &' 98e 8 ERIMHI& 558, 1H
NMR (360:Mide) DMSOHd6)6 ppmanid 23 hi@damgddd y, 2I8mRe14@mpld H), 2.86-2.67
l(_lr;l g cl)-ggéﬁ i@é;g%a@ 111(]“)]N31ﬂ?!§th§1é§?§f§§e (@émﬁ)%grlaﬁm?tiﬁlée&f@ﬁ&%zﬁn&%%%ﬁ51gnéc;

(m, : m, .56-9.68 (in, . .66-10.81 (m, 1 :
(s, 1 H)’bm@%%@fg %Zﬁa&g ZP Ezﬁf%%?é?ﬁ?p‘rggé & rgdc'tlgf_“)ds SQITCQ a;!' TOOIT t m;’)e;al—'u)é

{446-({[ErUBISHhERYITATHIROTEA MBI RATHA 8y Wi AL HeRVIRS s praty & Cetic

25acid The layers were separated, and the aqueous was extracted with ethyl acetate (3 X 50 mL).
15 The combined organic layers were washed with water, brine, dried with anhydrous MgS0O.,
filtered and concentrated under reduced pressure to provide a crude allyl ether, which was

used in the next step without further purification.

The crude product from the previous step was dissolved in glacial acetic acid (20 mL)
and added to a cold (0 °C) solution of potassium permanganate (1 g, 6.44 mmol) in water (20

20 mL). The reaction was warmed to room temperature over 20 minutes and was then quenched
by the addition of benzene (25 mbL) and solid sodium sulfite (15 g). The biphasic mixture was
acidified to pH 3 by the addition of 3N HCI and extracted with ethyl acetate (3 X 50 mL).
The combined organic layers were washed with water, brine, dried with anhydrous MgSOs,
filtered and concenirated under reduced pressure to provide a crude acid, which was used in

25 the next step without further purification.

The crude acid was dissolved in benzene (25 mi) and methanol (15 mL), and a
solution of (trimethylsilylydiazomethane (1.61 mL, 2M solution in hexanes) was added
dropwise at roorn temperature over 10 minutes. The reaction was then quenched by the drop
wise addition of acetic acid, and the solvents were removed under reduced pressure. The

30 residue was treated with saturated aqueous sodium bicarbonate and extracted with ethyl
acetate (3 X 30 mL). The combined organic layers were washed with water, brine, dried with
anhvdrous MgSQs, filtered and concentrated under reduced pressure. The residue was

purified by chromatography on 5i(0; {30 % cthy! acetate in hexane) to afford the title
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Example 59A
I-(2-fluoropheny0-3-(5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yOpyridin-2-yOurea
Example 59A was prepared according to the procedure described for Example 28A,

30substituthtf2¥fdBtdphenyl isocyanate for phenyl isocyanate. WS € iz 358
[M+HI. Example 59B (1-1446-({[(2-fluorophenyea .
no]carbéﬁ?%ihﬁﬁb??ioﬁ*rﬁ@@%}é?%ﬂ%%% Repeate-hdd™ HEldhpR59B was
preparedraecordivigtothe procedute described for) BExarple 55C)suhstitutig Example

58C for Fxample:n9R ang subslitlling Bxampief9h far Bxaniple 29A. 119 NMR (300
MHz, DMSO-d6) 6 ppm 1.46-1.83 (m,4 11), 1.85-2.11 (m, 4 H), 2.54-2.69 (m, 52 H),

7.00-7.11 (m, 1 F1), 7.17 (m, 1 H). 7.23-7.32 (m, 1 H), 7.43 (m, 2 1-1), 7.54 (in, 1I-fl,
7.61°(m, 2 H) 8.09 (m, 1 H,) 8.16-8.33 %ﬁ;if&r—lqs%ié.ss (n, 1 H), 9.89 (s, 1 H), 10.76 (s, 1
H), 11.82 (s, 1 H){IMS{ES)-fuzodBe{MaHy|cEamppumieh BBeny!pyridin-2-
101[1-(2-fluoro-4[()[34trifluoromethybihenyliamingicarponyl)aminolpyrid yl )
phenyBeyclobuty 1 lox tic acCi mple GOA . . ‘

o oromao 2 NS SR AE D B B oncp s s 041 00t el
charge Uit ABBR AU -Gt iRRYe He BB 6 AL 38D #ithol&hd Hiethy! ether
(301fnL) hi¥he wottitiofras Bootedito w86 @nddritbutyHithiyime (2:339mtsiB3 2 mmol)
was addegd.grepwiseskeening thederperatuie belQw.1886q Aftetstiritg dghts min,

cyclobutanone. (0,249 1ub, 332 miholl was added dropwise, Kpening [smperatyre below

-68C. Thé solution was stirred at -78 C 20 for 15 min. The reaction was then guenched

by the atfitior e ateiratelt BAbRRIH CHbrIEoB MY TR IyeYeWarsSeparated,
and the orgamenessawashed with water (I x 10 mL) and brine (1 x 10 ml.). The organic

layes was, drigdvnith anhydraussedium sulfate and.coneentiatednderseduced
pressurg. The[eidue Was Rullier by flash.chromatadrapky (512 gelly, elyling with 3%
ethyl acetate / hexanes to give the desired product. 1H NMR (300 ,
reaction was stirred at room temperature for 15 hours, diluted with water and extracted with
ethyl acetate (3 X 25 mL). The combined organic layers were washed with water, brine, dried
with anhydrous MgSO,, filtered and concentrated under reduced pressure to provide a
20 yesidue, which was used in the next step withowt further purification.
Lithium hydroxide monohydrate (0.02 ¢) was added to the solution of the crude
product in tetrahydrofuran (10 ml. ) and water (5 ml.) and stirred at room temperatuwre for 12
hours, The reaction was acidified (pH 1) by the addition of 3N HCI and extracted with ethyl
acetate {3 X 25 mL}). The combined organic tayers were washed with water, bring, dried with
25  anhydrous MgSQOy, filtered and concentrated under reduced pressure to provide a yellow
solid. This solid was recrystallized using methanol/ethyl acetate to afford the title compound
as a pale yellow solid. "H NMR (400 MHz, DMSO-dg) 8 ppm 1.68—1.78 (m, 2H), 1.§1-1.90
(m, 2 1), 2.01-2.15 (m, 4 H), 3.77 (s, 2 H), 7.00-7.04 (m, 1 H), 7.15 (m, 1 H), 7.24 (m, 1 H),
7.59 (d, J=8.55 Hz, 2 H), 7.62 (m, 1 H), 7.70 (m, 2 H), 8.07 {m, 1 H), 8.16 (m, 1 H), .60
30 (m, 1H), 881 (m, 1 H), 12.62 (broad s, | H), MS (ESI) m/z 450.1 [M+H]".

Example 58
[1-(4-{6-[{{{3-(trifluoromethyDphenyllamino } carbony Damino |pyridin-3-
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25MHz, DMSO-d6) 8 ppm 1.55-1.69 (m, 1 H), 1.91.2.05 (m, 1 H), 2.19-2.28 (m, 2 H),
2.46- 2.55 (m, 2 H), 5.59 (s, 1 H), 7.33-7.40 (in, 2 H). 7.44-7.48 (m, 2 H).

Example 60B ;é4-bromo-2-fluorophenyl)cyclobutyl]oxylacetic acid 30A 50 mL
round-bottSh &R aEk was charged with Nati (361 mg, 9.04 mm&f) A e/ 6195t
N,N-dimethylacetamide (5mL). A solution of the product from Example 60A (443 mg,
1.808 mmol) in N,N-dimethylaceteifiiie s e WASEHIEY dropwise, and the reaction
was stirred at 22C for 30 ruin. A solution of 2-bromoacetic acid (502 mg, 3.62 mmol) in
N,N- dimethylacetamide (5mL) was addagh@drepwise. The reaction was stied at 22 C for

16 hours and was then quer&%@?g-?})ént@hi%J&X‘{;&%%Q&u%fm‘%ater (15 mL). The aqueous

was extracted with 1:1 diethyl ethei/hexanes (2 X 20 mL), and the organics discarded.
The hqueous f&y8rRAS ERIETRBA AP AR HET ARl Skt ETed it 6thiA acetate
(2 x 75 %)) Fhieéoibinaddiganiaswareoiashédwitmmwdien{ 4ty 20 mL) and brine (I
x 20 mLyyseiedwdthanhydrousseadiums sulfaiesfiltered and-cancenisatedander
reduced, pressure 10,9iv6 1, Ve Rradugt, '&!_J&Wd%%’\?@dé &M&Q{ﬁ&@&?m
1.54-1.70 (m, 1 H), 1.91-2.10 (m, 1 H), 2.34-2.47 (m, 4 H), 3.65 (s, 2 H), 7.34-7.43 (m,
2 H), 7. 4@(2 %13) (E‘)ﬁ l,@}r)e’rﬁ\fzzsxc@’micﬁﬁnﬂj}}:e)%gl];ﬁcbxls*ew&,)@tractcd with ‘additional ethyl
N4585(4,458!Betdtrdfarhy1The3omblistalorstarc2-yidyritinedygrns Map48., filiered,
firifluoromethyfiphenyihde ado-ap-ambientsolution Qfpurified by chromatography on

5'(4'4'5{556%5@,@11&%?@# -%@z,diaes@pfarsmgryé&awmﬁa&é guine £0.3r%8: 459

mmol) in tet_rar%dr uranI (4 mLowaf added 3-trifluoromethylphenyl isocyanate (1.59
mmol). TREEtior Was shrfed dt Todm temperature for 1 hour and was then

concentrated under reduced pressure. The solid was washed with diethyl ether (2 mL)
and air-dried to give the title compoundixMpI{ES&) m/z 408 [M+Ht . 20Example 600 a 1

-(2-fluoro-4 6-[(1[3 -firiflugrem i ino-1 nyDaminolpyridin-3-
yl)phenyl)cycl bptyli%ﬁf%%gg%n%?%w zjngc?lf%a?%%d%?th the product from
D .

ac \ 25 mL vial w
Example 60C (455G’ i%i&ﬁﬁ‘%“’r%%d‘?{%”é*b"r%&ij“df‘#g EXanpla808"(342 mg, 1.128

mmol), citsasiEPEasaRith pHoabivatE PEBdo- g BaBnihG, HHmmoD and a fow
1,1'-bis(chrteti-uiliyphasphinojiengcenty patadiuin @ hedightorider the purple color
20 dissipated, the remainder of the 4-bromo-1-chloro-benzene (2.0 g, 15.6 mmol) was added to
the reaction dropwise as a solution in tetrahydrofuran (20 mL) at such a rate to maintain a
gentle reflux. After 1 b, the solution of the Grignard of 4-bromo-1-chioro-benzene was
cooled to ambient temperature and added dropwise 10 a coid (0 °C) mixture of Cul {(0.237 g,
1.24 mmol) and Example 58A (3.18 g, 17.7 mmol} in tetrahydrofuran (20 mL). The reaction
25  was stired at 0 °C for 0.5 h. The cooling bath was removed, and the reaction was siirred at
ambient temperature for 15 h. The reaction was then quenched by the addition of saturated

aqueous NH4Cl (100 mL) and cthyl acetate (100 mL). The layers were separated, and the

aqueous was extracted with additional ethyl acetate (2 x 50 mL). The combined organic

layers were dried with anhydrous Na,SQ0y, filtered and concentrated under reduced pressure.

30 The residue was purified by chromatography on $Si0; gel, eluting with 100% hexane to 10%
ethyl acetate in hexane, to give the title compound. MS (EST) m/z 293 [M+H] "
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(7.38 mg, 0.011 mmol), N,N-dimethylacetamide (4 mi), ethanol (4.00 ml) and water (2
mL) The suspension was stirred and heated to 90 C, whereupon the reaction became
homogenous. After heating at 90 1C for 1 hour, the reaction was cooled to room
temperature’FHE E&titing suspension was poured into water (286 M P& nixture
was acidified to pH 1 30with 1 M HO. The solid was filtered, washed with water, and
air-dried to give the title product 'l1A NI%@P@@@%HZ, DMSO-d6) 6 ppm 1.62-1.71 (m, 1
H), 1.96-2.07 (m, 1 H), 2.38«2{48h{prmplicki})SBey2utdlc %B8 (d, J= 7.12 Hz, 1 H),
7.47-7.61 (M, Adibpld BBF.0 4, (0% Rdd)y 840 didSiddH) 28 27 W B0soliiord of DM 8.8 Hz, 1 H),
8.71 (d. o 2l é}%ﬁf‘%‘%‘?’ 08 Sacdafil) 9%gcff%r($h&n!é)w&%é&% Sak ok MBAEST) m/z

504 [M (1-1] nple 61 7 [(1-12-fluoro-446-4 é [34 trifl uoromethy pheny cetyl
am ih o%wﬁﬁﬁ%§: ERBAEHHITUTIABUIRPORY HES C AERIE RarBie 6TAT 8t 13- (tr
fluorométmAiphianytiacetdietnitio) pilidingyib GroAlordceid A 260 mtd rogimd-bettomed
flask wascehatged w243 Le{bafluaremethydphenyciaceticaciddgsdS.grild .36
mmol), 5-(4,4,5,5-tetramethy1-1,3,2- dioxaborolan-2-yOpyridin-2-aminge (2.5 g, 11.36
mmol), i‘?sé?ﬁﬁ/%%s“f‘(ﬁﬁﬁéfh{ﬂEﬁhﬁ696?&85?1‘(36’5?6%%&‘%i‘éeehF%‘?d’FS%?HT‘éH%‘i(z.178 g, 11.36
mmol), Fhyehoxybianzondazetéhydrate (M746°g A msechrmol) ! NImé&thsimorpholine
(5.00 MmhaAb4 mmrmobansh hiyNpgipaathylacatamiaer (66 miy). stheteactios:svas stirred at
?5000- If_‘;&x]f%ﬂ%iﬁ?ogggmﬁéﬁ%%&%@a%%?aﬁ?&@s%&@“@m ! .%g?%%@?hg%wymf ethyl aCﬁta;e
m water. mL). The layers were separated, an organic was washe
it W % B S d BARBE & SO G s Bisthwith anhydrous
sodium sulfate and concentrated under reduced pressure. The residue was purified by
reverse-phase HPLC using a 15% wategathk%strifluoroacetic acid) to 95% acetonitrile
(0.1% trifluoroacetic @G i j Lharon) ' white solid. 1H NMR
o o o o om0
8.5 Hz,! H), 8.12 (dd, = 1.7 and 8" L7 T M 8 A B S L H), 10.94 (s. 1 H). Example
61B 25[(I- {2848 v [BepaitiLasrorfiatiy HismeryieTasessied i) byrms-3< yliphenyl |
cyclobutyipaxytagetiaatidsC foledmblviabwas ahargedyarth thespradaghironrExample

61A (17,7 . 55 mmol . r fral \mple 60B. (165 05
mmal), éiggggé?oﬁhggu%ﬁéhﬁéﬁﬁba%% (gg%%ﬂﬁgféfm £:098)(36:264119,,Q
p

bt but A BpNoh e TBce b DA AR A %ﬁﬂr??r?d‘%é)r]%wor@»%6~9-% (m,

1 H), 10.66-10.81 (m, 1 ), 11.80 ¢s, 1 H); MS (EST) m/z 484 [M+H]",

Example 59
{i-{4-[6-({[(2-fluorophenyl)aminojcarbonyi }aminoypyridin-3-ylphenyl} cyclopentyljacetic

acid

[
(¥

Example 59A
1-(2-fluorophenyl}-3-(3-(4,4,3,5-tetramethyl-1,3,2-dioxaborolan-2-yDpyridin-2-ylurca
Example 59A was prepared according to the procedure described for Example 28A,

30 substituting 2-fluorophenyl isocyanate for phenyl isocyanate. MS (ESI) m/z 358 [M+H]"

Example 39B
(1-{4-[6-{ {}{Z-fluorophenyl)amine]carbonyl }amine)pyridin-3-yllphenyl } cyclopentyl)acetic
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30(0.357 mg, 0.546 litmol), N,N-dimethylacetamide (1 ml), ethanol (1.000 mL), and
water (0.500 inL). The suspension was stirred and heated to 90 C, whereupon the
reaction became homogenous. After heating at 90 C for 1 hour, the reaction was cooled
to room teMBEtEUHE’*The reaction was then partitioned betweeRWiti&RH Bidetate (2
mL) and water (2 mL). The WO 2008/133693PCT/US2908/061951 layers were
separated, and the organic was dried overa%lﬁhydrous sodium sulfate, filtered, and
concentrated trdela&thieedpresgurerrdihetedsiduesims jounbetibyfrevelssPphase

1-}PLC {menile PhasellR%ror X ASOEORHNE:INO: %xmﬁbww%m@m agueous

o) utiom olumn tifle.p t jH N

OISOt} o PSS (hEVD L6508 L1k § 2343 35 (0 1), 3.65
(s, 2°H), 2'§%e7 {8, B 7 48752080 10 A4 7 BB 0P, 67*&&{ 8 27348, @ hibg 11-8.18
(m, 2 H)7.8173, (hiTs5.09k), 10,94{8:813B§mM ST ESHMizI 503 [#<H) H), 10t7s(mnderstood that
the foregoing detayled deserption and@ccompanying examples are merely illustrative
and are not to be taken as limitations upon the scope of the invention. 10 Various
changes and modifications including, but not limited to, those relating to the chemical
structures, substituents, derivatives, int@FAEHRE8s, syntheses, formulations and/or
metifods of tsebiftthre-intelitiony Camdetnddewifhoub tepanting-froipythéaspirit of the

present invention and scope thesieafididkAMy Mgclaim: A compound of formula)
or a pharmaceutically acceptable salt thereof, wherein: Gl is phenyl or monoeyelic

heteroaryl, each of which is optionally further substituted withor 4 substituents as
represented by T: Ois phenyl, thiazol, &‘-@B@B%}% T, at each occurrence, is
independently selected from!tiebgrowp- tonsistingoflabikydlkenyt, alkynyl, halogen,

-CNs-NO2, QRI00@@(@%&%@&(BtVMMR&kM@Rﬂﬂ)&@(ﬂhh&%&ﬁ@ﬁ@%@m)
“NCV)-CLOMNRMIB Ao %@ AR GNUR bh OB @@%% R4-SOR2,

-5(0)2121, -S(0)2N(R" ‘Sj S Ef%‘ NO2

OB O GIN G o Rl éwd G
(C|9R5RNPF¥W)‘@(@W(1Q8TF -(ORaRBINERE B (Y NRepRE(, 249 mL, 3.32 mmol)
-(CRaR %aN(RW)dR () 2 RZ&hinfCeRpRAPACHIIQA(LR): - (GRaRR): G(NGR 2) (R B
(CRaR5:CORL, ﬂ(%%%ﬁ%ﬁ Rl cﬁgﬁﬁﬁ 'B?A%Q%%n JGRaR2RZR L ehioride

(CRaR5- S(O{ZN_FRW (121), and haloalkyk,

he ldyers were separated, and thé oroamc was washed with water (1 x 10 mL) and
brine {1 x 180 mL}. The organic fayer was dried with anhydrous sodium sultfate and
concentrated under reduced pressure. The residue was purified by flash chromatography
(Si0, gel), eluting with 3% ethyl acetate / hexanes to give the desired product. "H NMR (300
25 MHz, DMSO-dg) 8 ppm 1.55-1.69 (m, 1 H), 1.91.2.05 (m, I H), 2.19-2.28 (m, 2 H), 2.46-
2.55 (m, 2 H), 5.59 (s, 1 H), 7.33-7.40 (m, 2 1), 7.44-7 48 (m, 2 H).

Example 60B
{{1~{4-brome-2-fluorophenyl)cyclobutylJoxy tacetic acid
30 A 50 mL round-bottomed flask was charged with NaH (361 mg, 9.04 mmol) and
N.N-dimethylacetamide (35mL). A solution of the product from Example 60A (443 mg, 1.808
mmol} in N,N-dimethylacetamide {Sml} was added dropwise, and the reaction was stirred at

22°C for 30 min. A solution of 2-bromoacetic acid (302 myg, 3.62 mmol) in N,N-
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two of the adjacent substituents T, together with the carbon atoms to which they are
attached, form a monocyclic ring selected from the group consisting of phenyl,
heterocycle and heteroaryl, wherein each ring is optionally further substituted with 1, 2

or 3 substitti@At¥'s¥fétted from the group consisting of oxo, alkyICEKBMHGARYnyI,
halogen _CN, -NO2, -OR', 0C(0)(R2), )(R' ), -N(R'OC(O)(R 1), -N(r)-C(0)0(R1).
-N(Rw)-ETOIRIEEATRLT YRRk Sto) Strez)=-Clo)bee iy CHOIRRRIARRALFr 16

_C(0)12 1ouS(@)R2s HB(0)2R2ed BY 0 2N(RUY(RAYS FORARD)HCls 4CRaRb), -NO2,
-(CleR1 1urRd wilC RIERYrPGHOR e (CleRRL: H&RM&)&R%%(Q}B&E%@AHGRW)C(O)(R") ,
(CRaRéﬁlN&l lg: Oki(f)dg?df:!‘-l}flfgcé 10 5}5 I \&1({1)119 ’l(i(?. NG 8) %3 w1 a%gé%‘e atc:%&())c);§R2)'

(CRaR5 C( RaRbA
-(CRaRBjAS Eé)’ﬁ‘?ﬂ Kéﬁﬁ%lfbg’feﬁmcd(’c‘ﬁgﬁﬁm@( ReEsY)! aftHaloalkyl: G3
is formukai¢a) dr fomula Qb)lWu(&)e\/ﬂltﬁ@{;éR&ﬂ@eﬁ)&@@%ﬁ@zaﬂdww&ls 0; Wis
-C<31(f7)|(k152\4)ma51@r}%d&4\ arechiydrogeni,, pMRd.and R& Erﬂ Iﬂ?@@@n%nﬂmr?ygfog%r} %r)
a t t C are ed, is
R7.ate h 0 c%ﬁgnci&sé?ﬁ&epend %ﬁgﬂgggm %(% %GJ}LF%Y 5L ﬁ( "t and
Rd, togéE[IPler with the carbon atom to which they are attached, is a 3 to 6 membered
cycl@alkyl or a monocyclic heterocycle of finmula (c); (c) wherein 1, 2, 3, or 4
hydrogen atoms attached to the ring C@m%lpgdbe cycloalkyl and the monocyclic

heterocycle are gﬂp@aglg dac %\/ ggrg% z)yt% fﬁoqt%gggup consisting of

alkyl. halogen. haldd kyI and --CH2- or
W6 is 0, S. 5(0). 5(0)2, N(Rx), - ﬂ‘ﬁ‘)*oﬁ‘Ft 7@(’@})mawhere|n it." is hydrogen,
haloalkyl, cycloedkytneys|sdikemyl Sai, SHeteroar)-heterieybdteglan-2-ypyridin-2-

15 amine (0.350 g, 1.59 mmol) in tetrahydrofuran (4 mL) was added 3-trifluoromethylpheny!
isocyanate (1.59 mmol)}. The solution was stirred at room temperatare for | hour and was
then concentrated under reduced pressure. The solid was washed with diethy! ether (2 mL)
and air-dried to give the title compound. MS (ESD m/z 408 [M+H]".

20 Example 60D
{1 1-(2-fluoro-4-{6-[({[3-(trifluoromethyl)phenyl]amino } carbonyl)amine [pyridin-3-
yl}phenyleyclobutyljoxy}acetic acid
A 25 mL vial was charged with the product from Example 60C (459 mg, 1.128
mmol}, the product from Example 60B (342 mg, 1.128 mmol), dibasic potassium phosphate
25 (590 mg, 3.38 mmol), and 1,1-bis{di-tert-butlyphosphinc)ferrocene palladium (1T) dichloride
(7.38 mg, 0.011 mmol), N,N-dimethyiacetamide (4 mL). cthanol (4.00 m}) and water (2 mL).
The suspension was stirred and heated to 90 °C, whereupon the reaction became
homogenous. After heating at 90 °C for 1 hour, the reaction was cooled to room temperature.
The resulting suspension was poured into water (200 mL). The mixture was acidified to pH |
30 with | M HCL. The sofid was filtered, washed with water, and air-dried to give the title
product. 'H NMR (300 MHz, DMSO-ds3 8 ppm 1.62-1.71 (m, 1 H), 1.96-2.07 (m. 1 H), 2.39-
2.49 (m, 4 H), 3.69 (s, 2 H), 7.38 (d,/ = 7.12 Hz, 1 H), 747-7.61 (m, 4 1), 7.65-7.71 (m, 2
H), 8.07 (s, 1 H), 8.17 (dd, /= 2.7 and 8.8 Hz, 1 H), 8.71 (d, /=2.7 Hz, 1 H), 9.68 (s, 1 H),
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cycloalkylalyl, cycloaLkenylalkyl" aryialkyl, heteroarylalkyl, 'ncterocyclealkyl, -C(0)0(R),
or RY and Rm. at each occurrence, are each independently hydrogen, alkyl, haloalkyl,
aryl, cycloalkyl, cycloalkenyl, heteroaryl, heterocycle, arylalkyl, cycloalkylalkyl,
cycloalkenwg R fitéroarylalkyl, or heterocyclealkyl: & AEHEHBEEUrrence, is
mdependentl alkyl, haloalkyl, aryl, cycloalkyl, cycloalkenyl, heteroaryl, heterocycle,
arylalkyll%% bkéldl%f/l(h&ydléﬁilk/é% A~ RetibEtalkyl, or heterocyclealkyk ik
and R9, at each occurrence, are independently hydrogen, alkyl, aryl, cycloalkyl
cycloalkenyl, heteroaryl, heterocycle, halgalkyls arylalkyl, cycloalkylalkyl,

cycloalkenylalky heteroaryl L etero <‘¢ aIk ( 9, together with
the nitrogen atom tc!)% v?hlcﬁrféw g at!flgré}ﬁné%y Ytorm a ﬁg?ér‘g%ifé’? yrrfréljg%optlonally further

substituted with 1, 2 or 3 subsHtFY SERGEERSIHCEE GiDUp consisting of alkyl,
halogen, and haloalkyl Ll is 0; and X is hydrogen, alkyl, or --(efeRh),-C3(0)0(Ri(1); or
12 is -012- and Xis -C(0)01.1; RI fm&ﬁﬂ%ﬁr{ each occurrence, are independently

hydrogen, alkyl, (%)’&If[%"’}llkﬁ L, Sy cI aI I he 591%5 ry(l hgt%%oclycle ycloalkylalkyl,
cycloalkenylalkyl, heteroaryla etcroc yI or oa yl, or R'and

RN, together difh A& Fitrg H"éﬁ‘cﬂﬂ% %l@ﬁ“ﬁ?@?’ #ta-Gitached, form a heterocycle ring
whlt‘h |S(t§p§hﬂ9r¢aﬂ>§hf'@rﬁt¢erf§@mmmﬁa With. 11.2 om8lsdlisttuentsasetedted. from the

group cersisiing.ehaliy-halegemand baloadkyhion, 1 g alkyl, alkenyl, alkynyl, '
el i A1 01 Cx]ﬂmgs;@quxh&%m ) ngﬁryau'ao@ wherein = Zis

alkyl, alkenyl haloalk 2-Y2-Y41 G4 is cycloalkyl,

cycloa|kéﬁwlfﬁéfi‘é%%g}ﬁaicﬂ%fi@f&éryi‘%q}ﬂ & el EFRSF‘IY ByEnBoliee iy Mkt 454
heterocyelshlkyd, hitérounylaikyiior @PyhalkyThe readin apedichdocclifiefacef isurs.
indepenuentyctids (@) (G QuenEHA)N fie) 214860 )2 wiirS (Q)2:NEB W) Aﬁ/@ﬁﬁ&&rtiblﬁ;ztbg ht side
ofthe -GiR)ser AN ARelS(e: J,\t\(az “mﬁm YRATAdEA (3 QL Tele), Y2

at each occurrence is mdepend g/ t each occurrence Is
independently AR RAHARYF €L ﬁmvﬂr%Vd%%%Wﬁtﬁ@i%FB%‘ﬁ?ﬁ fetrtdroaryl, aryl,
cycloalkiadifad peyeisalketptig v etafsdpoluatkytr etdtBafytatia b ampatkglt Fif1 at
each ocetifieneets itdepesdantiyn ydrogemyl halaatiodciey gloalkyb cive the
20 boronic acid as a white solid. "H NMR (300 MHez, DMSO-ds) & ppm 3.88 (s, 2 1), 7.54-7.66
(m, 3H), 7.72(s, 1 H), 7.96 (d, /= 8.5 Hz, 1 H), 8.12 (dd,J= 1.7 and 8.1 Hz, 1 H), 8.4 (br s,
1H), 10.94 (s, 1 H).

25 [(1-{2-fluoro-4-[6-({[3-(trifluoromethylyphenyliacetyl} amino)pyridin-3-
yllphenyl} cyclobutyioxylacetic acid
A 4mL vial was charged with the product from Example 61A (17.7 mg, 0.055 mmol)
and the product from Example 60B (16.56 mg, 6.055 mmol), dibasic potassium phosphate
(28.5 mg, 0.164 mmol), 1,1'-bis(di-tert-butlyphosphino)ferracene palladium (IF) dichloride
30 (0.357 mg, 0.546 wmol), N,N-dimethytacetamide (1 ml), ethanol (1.000 mL}, and water
(6,500 mL). The suspension was stirred and heated to 90 °C, wheretipon the reaction became
homogenous. After heating at 90 °C for 1 hour, the reaction was cooled to room temperature.

The reaction was then partitioned between with ethyl acetate (2 mL) and water (2 mL). The
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cycloalkenyl, heterocycle, heteroaryl, aryl, cycloalkylalkyt, cycioalkenylalkyl,
heterocycicalkyl, heteroarylalkyl, or arylalkyl, wherein the cycloalkenyl, cycloalkyl,
heterocycle, heteroaryl, aryl, the aryl moiety of the arylalkyl, the heteroaryl moiety of the
heteroarylgfﬁﬁ?‘}?ﬁé@gcloalkyl moiety of the cycloalkylalkyl, the REIErFE & Hioiety of
the heterocyclealkylalkyl, and the cycloalkenyl moiety of the eyeball enylalkyl as
represemMtEd B KBS P4 PP R 580 o R YRY Rl daen BFtdiatly further
substitutedewithic, @43 rafgrdrsubstitientsidedectadrfifernbthe vgrombacohiBidting of alkyl,
alkenyl, @gmyd phalogen, lmethylenediaxy.omethylenesiaxy . fedNus NOZor @Rag

-0C(0)( NIURD), -N(RWIG(O). N(r); -C(O)N(Rw ,
-N<Rw)f*g%<§%%%f§§e§g &%@é%ﬁ@@&é}?@@@w%}é% ey
-S(oﬁzNér%‘«fT),l 18alkyl) ~(CRERLYFCN? ([R5 LINOZ PHERERR LoCIDI(R2),
-(CRaRn-NR R 57-(C RERB)EN(RW)C.(OXR Ny CCRERDIHN(EC () R1),

-(CRaR 3 NA)AESOMRW)IR ) -(CRaRb),-N(r)-S(0)2(R2), -(CRaR5,-C(0)0(R1),
-(Cab),--C.(O)N W)(,R ), - le),--C(O)R IL, .(Cre),-S(0)R2, -(CIRaR5r-S(0)2R22,
-(CRaRb),-sﬁﬁN’z‘&%%?%‘&%% o Y e e A
each octliétice I4FE HaaseHt il %*fy‘a%@%ﬂ%wéﬁ?%&&ﬂ,ﬂ&%ﬁﬁfésw,sw%nd Rw,
at eé&ch Geceyeheeraredrdependentindydnagen, alkyknordhalotdikyl rR2ipatieath
occurrenggnis indeneadantiv.adkybashalealiydmanad s SsyatkbsaNhmal:Rach-aesurrence,
Is ‘“dep%%%%&‘&'é’f_%ge%f%?e‘l‘m_%n‘a&?tan%!{‘n%gé‘%%?o%gﬁg%%‘é‘%%% le sl ihergolThe

compound of claim I comprising formula (lin
mvention and scope thereof.

15
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or a pharmaceutically acceptable sail thereof 4. The compound of claim 3, or a
pharmaceutically acceptable salt thereof, wherein LI is and X is hydrogen or alkyl. or
wherein L1 is -012- and X is -C(0)OH. 5. The compound of claim 3, or a
pharmaceutically acceptable salt thereof. wherein is 0 and X is -(CRgRh),-C(0)0(R10).
6. The compound of claim 5, or a pharmaceutically acceptable salt thereof, wherein Rg
and Rh are each independently hydrogen or alkyl, uis 1 and Rl is hydrogen. 7. The
compound of claim 5, or a pharmaceuti¢dliyisisceptable salt thereof, and Rd, together
with thesgarhen atom to which they are attached, is a 3-6 inembered cycloalkyl wherein
1,23,0r4 hygrogen ator ms”q}%ggped to the ring carbon of the cycloalkyl ring are

optionally replagé with radicals selected from the group consisting of alkyl, halogen,

-CN, haloalkyl, -C(0)0(128), -C(0)N{R8}R9),-£CReRc),-C(0)0(R8), and 8. The
compound of claim 5, or a phannaeeutically acceptable salt thereof, wherein RC and
Rd, together with the carbon atom to whichthey are attached, is a monocyclic

heteroc&g{legﬂg&gg{! E%{(g\\‘/\A/k{e,r]eir‘]El 2, 3, or 4 hydrogen atoms attached to the ring
carbon of the monocychié Hetérocyel TG ZPE Iptionally replaced with radicals selected
from the group corsistingePaikyic kedogenh sad! Waldalylic@0)BRS )u-SI0IN(R8)(RI),
-(Cn5,-6{0) D(Rs)pandbgitle-compoune:efictaim 8, or a pharmaceutically acceptable salt
thereof, whereins,Q.0% NUN)The.gompound of claim | selected from the group
consisting of: NTL2-fluoro-5-(trill uoromethyljphenyl TN-
{.4-4244-hydroxyietrahydrran-4-y1)- 1,3-1hiazol-5-yliphenyl } urea;
4-(5-1,4-[(5,7-ciimethyl-1,3-benzoxazol-2-y1)m. iol-3-fluorophenyi, ,3-thiazal-2- yl
jtetrahydro-21- 3t pyafarscdogiice, is independently selected from the group consisting of alkyl,

allcenyl, alkynyl, halogen, -CN, -NO», -OR, -OCONRY), IN(R¥YRY, MNR¥ICIOWRY,

NR™-C(OYOR Y, -NR"-CLOMNR™NR"), -NR")-S(0)(RY), -C(OIOR),

CIOMNR™HRY), -CLOIR’, -8R, -S(OIR”, -S(ORR?, -S(ORNR* YR, ACR'R")-CN,

«(CR'RL-NOz, -(CR"R?),-OR, «(CR*RM)-OC(ONR?), {CRBR)-NR YR,

HCRR"-NR™IC(ONR"), (CR'R™-NR™)-COYOR?), (CRRT-NR™-COONR (RS,

~(CRIR":-N(R™-S(0)a(RY), (CR'R")-CIOOR"), (CRR),-CIOINR™IRY),

~(CR*R"-CLOIR', (CR'R),-SR, -(CR*R"),-S(0)R%, (CR*RY),-S(0),R2,

~(CR'RY)-S(ORNR™(RY), and haloalikyl; or

two of the adjacent substituents T, together with the carbon atoms to which they are

attached, form a monocyclic ring sclected from the group consisting of phenyl, heterocyele

and heteroaryl, wherein each ring is optionally further substituted with 1, 2 or 3 substituents

selected from the group consisting of oxo, alkyl, alkenyl, alkynyl, halogen, -CN, -NG», -OR/,

-OCONRY), NRIRY), -NR™ICONR ). NER-COIORY, NR¥-COINRY YR,

-NR™)-S(0)(R%), -CIOYOR ", -COMRMRY), -COMR’, -SR', -S(OWR?, -S(O)R?,

-S(ORNR™YR Y, (CR'R"),-CN. (CR*R"),-NO,, {CR®R™-OR ', (CR*R”),-OC(OYRY),

{(CRUR")-NERYIRY), (CRR),-NR¥IC(ONR'), (CRRY)-NR™-CIOIORY,

~(CRUR)-NR™-CONR™HRY, «(CRURL-NRT:-S(O(RY), -(CRR*-CIOIOMR S,

H{CRR”)-CLOINR™NR ), (CR*R™),-CIOIR’, -(CR*R™)-SR, ((CR*R™}-S(OWR?,

-(CR*R),-8(0):R%, (CR'R",-S(0),NR* )R, and haloalkyl;



4-(5- (44(7-methyl- | 3-benzoxazol-2-yl)aminolphenyl t -1,3
4hiazo.1-2-yl)tetrahy(fro-2Hpyran-4-ol; 4-(5- 2-chloro-4-[(7-ch
lora-henzoxazol-2-yDamino]phenyl,3-thiazol-2- yl)tetrahydro-2H-pyran-4-ol; 445-
{4-[(7-chloro-1.3 -benzoxazol-2-yOarnino]-2-mcthylphenyl Ic ,3-thiazol-2-

ylnelrahydro- 21 3-pyran-4-ol;

N42-fluoro-5- (ﬁlﬁﬂ@mméﬁhypfghmﬂylﬁbwr 1642-(4-hydroxyletrahydro-211-pyra -4-yl)- -th
iazol-5-ylipyri din-3-yll urea; Nvégz fluggo-5-(trifluoromethyl)pbenyll-N 6- -I -hydroN

ycyclopenty | I- | -thiazgl-5* yrlgtT;’(yl urea; phenyl 442
»1)-1,8hiazol-5- yljphé\y}arhaxnate N- {442

44- hydwxytetrahydro-§

-(4-hydrox ytetrahydroF‘Z Ry n,,4vg/‘1) 1,3 -thpiperidine<3. - carboxamide; tort-butyl 3
-(5-144( (. [2 uoro- 5 - (t fluoromethyl)phenyl]amlno}caﬁ*bonyp&m|nulp enyl -1,341 zo
hydroxypyrrol 'dine- 1- carboxy‘iéte N 42-fluoro¥s4 trifluordmethyl)phcnyll-N-
442-(3-hydroxypyrahsi@ L3-theiazadw5lphenyl | urea: 1,142-11uoro-5-(tri io romethy
lyl .424,ydroxycyglopentyl)-1,3-thiazol-5- yllphenyl ; urea;

N-{442-(1- hy OXyC )- ,3-thiazi 5-yl]phcinyl | N1{3 (trifluoromethypphenyflurea,
N-12-fittoro-5- (trﬁ‘tu r&%‘?g thyl)ny11-1V- 144241 -hydroxycyciobuty1)-1.3-thiazol-5-

R* and R are hivdrogen,

5, G,
R” and R” are independently hydrogen or Cy4 allyl; or R® and R, together with the
carbon to which they are attached, ig C=0y;
7 . .
R’ at cach ocourrence, is independently hydrogen, C, alkyl or ~C(0)0H;
T, d : ﬂ
and R’ together with the carbon atom o which they are attached, is a 3- to 6-

membered cycloalky! or a monocyclic heterocycle of formula (o),
H 5
N\ L
wh

(c)

wherein 1,2, 3, or 4 hydrogen atoms attached to the ring carbon of the cvcloalkyi and

the monocyclic heterocycle are optionally replaced with radicals selected & om the group

consisting of alkyl, halegen, -CN, haloali licyl, -C(OHYQ(R™, 3 “CEOMN(R*HR,
“(CRR)-COIOR®), and (CRER)- CIOMNRM YR,
W is ~CHy- or ~CH;-CH,-;
6. N e

W7is O, 8, §(0}, S(0)2, N(RM, ~C{ON{R"- or ~N(R"C{O)-; whergin R* is
hydrogen, haloalkyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, heterocycle
cycloalkylalkyl, cycloalkenylalleyl, aryialicyl, heteroarylalkyl, heterocyclealkyl. -C(OYO( RH
“CLOIRY, or -CLOINR™HMR™); o

RYand R™, at cach oecutrence, are each independently hydrogen, alleyl,
hatoalkyl, aryl, cycloalkyi, cycloalkenyl, heteroaryl, heterocycl

e, arylalkyl, cycloalkylalicyl,
cycloalkenylalkyl, heteroaryl alkyl, or heterocyclealkyl:
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yfThhenyl [urea; N- 442-(1-hydroxycyclobutyl)-thiazol-5-yi_|phenyll -N' -
(trifluoromethyl)phenyflurea; ()-Cis-3-hydroxy-3-14'1(.[3-(tr|IIuoromethyI)phenyI la ino |
carbonyl )a. bipheny1-4-yl[cyclopentitnecarboxylle acid; .
N42-fluom-5-(trifluotomethyl)phenylkNI 4-[2-(1ethoxycyclopenty1)-1,3-thiazol-5-
yliphenyl jurea; {11 -(5-14-[( 1[2-f|uoro-5-(triflu_orom_ethyl)ph enyl]a_n o carbonyl)a
nolpheny | }-1 ,3- thiBzeéfleZiOnyetopentylivky:atetic doid hjl(51, [A?[(by_@m@g.z.mocta-l
,3,5-trienyZkyilcarhonyftaminethbenyLiiazel-2oheyslabuiylipadacelc acid, -
([115-(45{5@&%@&9%@3@1@%3&&%@ o phenyl)-1 ,.3-th oailcyclobutylloxy)ace c aclld,
([2-(5- (4-[(anigpp%a}{bgnypaminq]prlen}\ll_ 111 ,3-th|azol-27-y1)cyclop?entyl|F)>fy | acetic _
acid; 1[1 -(5- [4-RanilifocSrs6r tamirolsienyridy I-tireza 212y oy clobatyfioxy | acetic
acid: cycloalkenyl, heteroaryl, heterocycle, haloalkyl, arylallovi, Cj.,fcl(}a}kyiaikyf._ cycloalkenylalkyt, )
1[1-(5-1&@amiwam.gatbmya@mﬂﬂ@mmdin-3-y11-1,3.-th|azol-2-y1)eyclopentylIpxy[ afletlc
acid; 11 -Gridd(é [(luerpmetinopnenylamino . ibonyl [ ol pyridin-3-y
13 thipzol.2 ypoyclopennfiony | acetic acid, [l (4 L et
{6-[(anilinocarbonylja |n016§/ri'1(5§}rﬁ“-3%%_'lf‘ﬁﬁ%ﬁyl) yopétitijses &lagid; (Cis-3-( |'
[(2-fluor8pHenyijaestyl-famind dzd. tntibibhleriyl-4-y1)-3- hydroxycyclopentanccarboxylic
acid: L'is O and X is bydrogen, alicyl, or «( ('TE'{E?“R“)U{‘E( (})(’){Rm): or .
ftI-(5-[4-({2-[(4_-*(;!51L@ﬁgpglgmggtmiﬂ@hs,4-dioxocyclobnt-1-en-1-31)am|no)pheny1]-1,3-
thiazol-2-yl}cyclobutypoxylacetic acid;

R' and R", at cach occurrence, are independently hydrogen, alkyl, cycloalkyl,
cycloalkenyl, heteroaryl, aryl, heterocycle, cycloalkylalkyl, cycloatkenylatiyl,
heferoarylalkyl, arytalkyl, heterocyelealicyl, or haloalkyt; or

R and R", together with the nitrogen atom o which they are attached. form a
heterocycle ring which is optionaliy further substituted with 1,2, 0r 3 substituents selected
from the group consisting of alkyl, halogen and haloalleyl;

Q is alkyl, alkenyl, aikynyl, haloatkyl, G*, -¥'-¥", or —X’I—((TRij}\;-YZ-‘Y'4; or {2 is
formula (d)

SN 4?0
2 Y
(d)

. wherzin
Z is alkyl, alkenyl, alkynyl, haloalkyl, G*, -Y'-¥*, or -Y'{CRIR*).- Y-V
G is cycloalicyl, cycloalkenyl, heterocyele, heteroaryl, arvi, cycloalkylalkyl,
cycloalkenylalkyl, heterocyclealkyl, heteroarylalkyl, or arylalkyl;
Y', at each occurrence, is independently —C(O)-, -C(0)O-, SC(ONRTY-, -5,
-8(0)2-N{R")~, wherein the right side of the “CLOYO-, -COIN(R™)-, and -S(0),-N{R™)-
moieties are attached to Y™ or (CR'RY),,

Y? at cach occurrence is mdependently O, N(R™), or C(O);
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[1 -(5- {4-[(anilinocarbonyi)amino]pbenyll -4-methyl-1,34 z01-2- 5yl)cyclopentyl]oxyl
acetic acid, 1[1-(4-methy1-5- 040 [3-(trifluoromethyl)phenyllamino} carbonyDa
no]phenyll thiazzol-2-AcyclopentylJoxyl acetic acid;
([1{6-[(anilinocarbonyDamino]pyridin-3-yll -4-methy1-1,3-thiazol-2- ypcyclopentyljoxy
}acetic acid; 10{[1-(4-methy1-5- {6-[(113-(trifluoromethyDphenyfla no carbonyDa
nolpyrid in-3-y"1 & gagtistazelce iy Déyelgpentylfoxyiadeticcadidly! GitiokBi-f64 (
{2-fluorbebx{triflacrameatiy hpheryfiag)arrbenylaminelry iding3; il i
1,3- thlazgér&g/pw@ggn}yg]pxy) acetic acid; 2-1[145- {64( {[3- (y trifluoromethypphenyl]

acarbonyDarTmo d|n 3-y1 -1,3- 15thiazol-2-ypcycl cntyl]oxylpropan0|c acid; 2-
{[1-(5- (6- Ranlhnoc Ony )%ﬂﬁ%lﬁér]%?ﬁé‘iﬁ“@ LJAFogen. ﬂlhﬁloﬁﬂ kgilkyl. cycloalkyl,

yI)cycIoﬁéﬁWﬁﬁWlﬁiFé?ﬁEﬁéfc@mm fit(Syt(7iatiethyll:Bbenzoxazol-2-yl)a
noliphenyf}-dcyduhidaze dr-2viyl)eyelopantylloxyl acetic acid; 20N-
{442-(4- hydro&y@a@m@y%&k&@yr@y@g&mfﬁ)he%IO@L%&, LR YIRNeMY! ) 2283: ey of

(trifluorg etth]%SJ]hefln I]acet
2-(2,4- d| uofopheny 1y-N “fﬁé“ifﬁy&.“é&t%&ﬁwmfé SEipRdRamnyigvo8ith azol-5-

y||phenﬁ"3€él{‘dh”ﬁa’é e (ngﬁﬁﬁlﬁ@?@gheﬁyijm:ocm calkylalkyl, and the cycloalkeny!
{412-(4-hyeroxytetrahydron2ii-pyrann4sy0-4:3-th @ze 15 »25yllphenyll:agetamide; [(1-

{544-thanzaylamine)n 2k eyclohutyloxylacetic acid; ({14544
{[(3-tluogg henyl(}m1 SWP@QMM?%%&W%Q‘&%&{\%QZ%' 2 yﬁlc) clg th Tiox a“ctédcg "adid; (

{14544 zf’ Qrﬁluoroméfh enzoyl an"ﬂ% ﬂﬁ‘g’ﬁrﬁ 210 3%Hi ‘éi‘éﬂ?ﬁ*? m“h‘i"m‘?‘hw
Oz, -OR', -OC(O}RY, N(R"‘)(R) NERIHCOWR"), -NRI-CONORY,

NRD-CIOMNRHR), NR"S(ORY, -COIORY, -CONRYIRY, SC(OR], -SRY,
-S(OIR?, -S(0)R?, -S(0):N(R™YR"), haloalkyl, -(CR'R®),-CN, {CRR"-NO,,
(CR'R%),-OR, -(CR*R™),-OC(OWRY), ~(CR'RM-N(R™)RY), «CR'RY),-NR™IC(OHR Y,
“(CRR)NR™-COIOR Y, ACRR)-NR)-CIOINR IR, (CRRY),-N(R* - S(O (R,
“{CR*R"-COIOR ", «(CRBD)-CLOINR IR, ~(CR*R™),-C(OIR’, (CR'R™),-SR ",
-(CR*R™):-S(O0IR?, (CR*R%)-S(O):R?, {(CRR”)-S(O1RNER ¥R, and haloalkyl;

R* R®, R® R' RE, R R/, RF R”, and R, at each oceurtence, are independently
hydrogen, halogen, alkyl, or haloalkyl;

R’ and R™, at each occurrence, are independently hydrogen, alkvl, or haloalkyi;

R’ at each occurrence, is independently alkyl or haloalkyi; and

r, 8, tu, and v, at each occurrence, is independently 1,2,3,4, 5 or 6,

2 The compound of claim | comprising formula (1),

¥ 1
G—N—G"—G2 e [5
3 3
R R\?LRS
R R 4
sz/w
{11,

or a pharmaceutically acceptable salt thereof,
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30yl]cyclobutyl )oxy)acetic acid; [(1- {5444 .
{{Z)ff}u)cl)ro-54t¥iﬂ)uoromethyl)phenyliacetyl)ami_no)phenyl]-1,3-th|a;o!-2- yl
)cyclobutyl)oxylacetic acid; { [145- {64( {{3-(tr|fluoromethyl)phenyll‘al no_}.
carbonyl)amino]pyridin-3-y1 ,3-oxazol- 2-y|)cyc|opentyljoxyl. acetic acid; U 1-1_1544-
{[(2,5-difluorophenyi )acetyllamino ph enyl}-l,:_%-fnlgzol-z- yl; cyclobu_tyl to_r){ racetic
acid. ( 14544- t[.(3.5-diflueronhenyi ia tyljarn yli cyci obu tyl t_oxylgcetlc acid; ( 1-1544-
[(13,4-difluorophenyevilno t phenylzo ylicycl_obutyl t_o_gy)acetlc.aud._ | 4- 64(
O-(trifluoromethyl mhenyllam yl phenyl ic:vc!oper)tyl jou aCCT|Q acid: . -(-(2
uoro-4-(norerq$t gllﬁhen I)gxplobu;orty!qcegc amd{; ;L\4544(4-an|- -azab i cycl.2. |
‘Joel:an-5-y | 'mil é)nil/jf*)‘ﬁ“ﬁb‘iﬁf’ﬁ-ﬂlfﬁ’ﬁl‘ﬁﬁé‘iﬁq@uﬁmﬂ%m744643 o
-(3-(trifluoromethyl)phenyl Iurei(ngW,[j_g@yﬂ%\_éc Ioptfeﬂnm__t_y&oxylacetl cacid; 2-0-(3
-fluoro-4-(6-(3-(1I-(trifluoromerhyl)phenyl )urei yridin-3- o _
yOphenyl)eyclobutoxy)acetic acid; I.5-[4ﬁé V ,I;LuqrophenyllammolcarbOnyI amino
yl Icyclopentypoxyjacetic acid; 116-[( p-rtrl(ﬁl[Lg?romethyljphenyllanano carbonyl
himincripyridin-2,- o

or & pharmaceutically acceptable salt thereof

4. The compound of claim 3, or a pharmaceutically acceptable salt thereof, whersin

L'is O and X is hydrogen or alkyl, or wherein L' is ~CHa» and X is ~C(OYOH,

5. The compound of claim 3, or a pharmaceutically aceeptable salt theveof, wherein

L'is O and X is «(CR®R"),-C{OYOR ).

6. The compound of claim 5, or & pharmaceutically acceptable sait thereof, wherein
R¥ and R" are each independently hydrogen or

alkkyl, uis I and R" ig hydrogen.

7. The compound of claim 3, or a pharmaceuti cally acceptable salt thereof, wherein R
and R, together with the carbon atom to which

they are attached, is a 3-6 membered cyeloalicyt wherein 1, 2, 3, or 4 hydrogen atoms
attached to the ring carbom of the cycloaliyl ring are optionally replaced with radicals
selected from the group consisting of alkyl, haiogen, ~CN, haloalkyl, -C{OYO(R®),
-CLOMNRMR), (CRRH-CLOYO(RD, and {CRRY-COMRY(RY,

. The compound of claim 5, or a pharmaceutically acceptable salt thereof, wherein R
and R, together with the carbon atom to which

they are attached, is a monocyelic heterocycle of formula {c) wherein 1.2, 3, or 4 hydrogen
atoms attached to the ring carbon of the monocyclic heterocycle ring are optionally replaced
with radicals selected from the group consisting of alkyl, halogen, -CN, hafoaliy!,
~CLOOR?), -CLOMNRHR, (CRIR-C(OIO(RY), and “(CRR-CLOMNRIWRS).
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y1 Iphenyr.)cyclopentyljacetic acid; (1-1,4464 til(2-fluorophanyl himm yliphenyll
cyclopentyljacetic acid,; 10 -(2-fl noro-4- 6-r( { [3-(trifiuoromethy )nhenyllamine
carbonyl) yi phenylicyci obutylloxyl acetic acid; RI- t2-fluore-4-[6-(
t[13-(trifluoromethyl)phenyilaceryl lam yllphenyl cyclobutyl)oxyllacetic acid; and 11
-(3-fluoro-41- [6-Orifluoromethox 4-y1 'icycio burylloxy t acetic acid; or a
pharmaceutically acceptable salt thereof 11Use of a compound of claim I. or a
pharmagceuticaily acsephablesaltdhegobinathemanwacivieof a-meadigament for
treating %d';}g(a{ggkﬁglgcted from the group consisting of type 2 diabetes, obesity,
elevated plasma triglycerides, metabolic syndrome, non-alcoholic steatohepatitis, and
non-alcoholic fatty liver disease, by administering to a subject in need thereof said
medicament or a pharmaceutically acceptable salt thereof 12. The use of claim Il for
treating said disorder by co-administering mg with one or more pharmaceutical agents
selected from the group consisting or DPPTV" inhibitor, increnn mimetic,
metforrqi@..le?‘gctjpergte. rimonabant. sibutramine, oriistat, nicotinic acid, and a statin. 13.
A phannaceul composition cOMprisig AerXpatiemy efective amount of a

compound b el ora armdctutically acesptablesalttheranf 2in cembination with a
pharmateéuticallyi-adceptable:carrier, and optionally one or more pharmaceutical agents
selected from the gToup consisting of DPP1V inhibitor, incretin mimetic, metfomMa,
fenofibrate rimonabant, sibutramine. offistat, a statin, and nicotinic acid. 14. Use of a
pharmaceutical composition of claim 13 in the manufacture of a medicament for treating
a disorder'seréttied fromitte Oreripreembistingnoblyptudrdinbetes,;ohesity, elevated
plasmatrigiybehidés;metabolic syndrome, non-alcoholic steatohepatitis, and

non-?JCOh@HSfWMfyﬂ@ﬁ@éﬁop%c@gwmﬁﬁ%r nty(?}g] ,%l:{miez%}inyﬁ%emlggg‘—%gi said
medma&gpgg&_ah

4~(5-{2-chioro-4-[(7-chioro-1,3-benzox azol-2-yllaminoJphenyl}-1,3-thiazol-2-
yDtetrahydro-2H-pyran-4-ol;

4-(5-{4-[{7-chloro-1 ,3-bc:ﬂzoxazolmﬁ-y})am.inoj-E-mcthyiphcnyl }-1,3-thiazol-2-
yhietrahydro-2H-pyran-4-ol;

N-[2-fluoro-3-(trifluoromethylyphenylJ-N'- {6-12-(4-hydroxyictrah vdro-2H-pyran-4-v1)-
1.3-thiazol-5-yljpyridin-3-v1 ) urea;

N-{2-fluoro-3-(trifluoromethyl)phenyl]-N'- {6-[2-(1-hydroxycyclopenty!)-1,3-thiazol-5-
ylipyridin-3-yliurea;

phenyl 4-12.( 4-hydz'()xytetrahydro&Hﬁ~pyran-4—yi)~ 1.3-thiazol-5-vljphenvicarbamate:

N-{ 4—{2—(4mhydrox.ytctrahyd1‘o~2H«pyran.—ﬁiwyl}- 1,3-thiazol-5-ylipheny! ipiperidine-1-
carboxamide;

tert-butyl 3-(5- {4.[({[2-fluoro-5-

(trifluoromethy!)phenyl Jaming! carbomyijanine Jphenyl } -] S-thigzol-2-yi3-3-

9%



hydroxypyrrolidine- 1 -carboxylate;
N-[2-fluoro-5-(triffuoromethyl)phenyl |-N'- {4-[2-(3-bydroxypyrrolidin-3-yi}-1,3-thiazol-

S-vljphenyitures;

N-{2-fuoro-5-{trifluoromethyijpheny!]-N' {4-[2-(1-hydroxyeyelopentyl)-1,3-thiazol-5-
vliphenyl fures,;

N {4 2-{I-hydroxyeyclopentyl)- 1 3-thiazol-5-yljphenyl: S
¢trifluoromethyphenyl jurea;

N-[2-fluoro-5-{trifluoromethylyphenyl]-N- {4-2-(1-rydroxyeyclobutyl)- 1, 3-thiazal-5-
vl]phenyl}ures,

N-{4-[2-(1-hydroxycyclobuty!)-1 S-thiazol-5-yliphenyl } -WN'-[3-
{trifluoromethylphenyl]ures;

{(£)-Cis-3-hydroxy-3- {4-[({[3-( trifluoromethylphenyljaming} carbonyllamine}-1.1"-
biphenyl-4-yi}cyclopentanecarboxylic acid;

N-[2-fluoro-3-(trifluoromethylyphenyl |-N'- { 4-{2-(1-methoxycyclopentyl)-1,3-thiazol-5-
vljphenyllurea;

H1-(5-{4-f{{[2-fluoro-5-(trifluoromethy[)ph enyllamine } carbonyaminelphenyl-1,3-
thiazol-2-yleyclopenty!joxylacetic acid:

{[1-(5-{4-[(bicyclof4.2 Olocta-] .3.5-trien-T-ylcarbonyl)aminojpheny!?-1,3-thiazol-2-
yheyclobutyljoxylacetic acid:

{{1-[5-(4-{[(2-fluorophenyl jacetyl Jamine | pheny -1 3-thinzol-2-yllcvelobutylloxy)acetic
acid;

{[1-(5- {4-{(anilinocarbonylamino]pheny -1 3-thiazol-2-yhcyclopentyljoxy acetic acid:

{[1-(5- {4-[(anilinocarbonyl)amino fphenyli-1.3-thiazol-2 -yhevelobutyl]oxy} acetic acid;

{[3-(5-{6-{(anilinccarbonyDamine]pyridin-3 -yh}-1,3-thinzol-2-yheyciopentylJoxy acetic
acid;

{L-(5-{6-{({{3~(trifluoromethy! )phenyl jamino tearbonyl)aminopyridin-3-y11-1,3-
thiazol-2-yljcyclopentyloxy tacetic acid;

{[1-(4- {6-[(a1z_i].inocarbonyl)amino}pyridin—fﬁ—yi'}phenyl'}cyclopenlyl]oxy}acctic acid;

{F)3-Cis-3-(4-{{( 2-fluorophenyliacetyijarnino }-1,1-biph enyl-4-yi)-3-
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hydroxycyclopentanecarboxylic acid;
[(1-{5-[4-({2-{(4-chlorophenyl)amino]-3,4-dioxocyclobut-1-en-1-y1} amino)phenyl]-1,3-
thiazol-2~vi}cyelobutyloxylacetic acid;
{[1-(5-{4-[(anilinocarbonyDamine |phenyt}-4-methyi-1, 3-thiazol-2-
vhicyclopentyi]oxy} acetic acid;
{[1-(4-methyl-5- {4-[({[3-(trifluoromethyD)phenyl]amino} carbonyamino]phenyl }-1,3-
thiazol-2-ylcyclopentyl]oxy}acetic acid;
{[1-(5-{6-[{anilinocarbonylamine Jpyridin-3-y1}-4-methyl-1,3-thiazoi-2-
yhcyclopentylloxy facetic acid,
{{1-(4-methyl-5-{6-[({{3-(trifluoromethyl}phenyljamine } carbonyJamino Jpyridin-3-y1 }-
1,3-thtazol-2-yDeyclopentyl]oxy}acetic acid;
{[1-(3-{6-[({[2-fruoro-3-(trifluoromethylyphenyl]amino } carbonyl Jamino]pyridin-3-y1} -
1,3-thiazol-2-ylcyclopentylloxyacetic acid;
2-{11-(5-{6-[( {[3-(trifluoromethylyphenyl]amino} carbonylYamino |pyridin-3-yi}-1,3~
thiazol-2-yDeyclopentylloxy} propanoic acid;
2-{[1-{5-{6~[{anilinocarbonyl)aminc]pyridin-3-yl}-1,3-thiazol-2-
vljeyclopentyl]oxy } propanoic acid;
{{1-(5-{4-[(7-methyl-1.3-benzoxazol-2-yljamino phenyl} -1 3-thiazol-2-
yheyclopentylloxy}acetic acid;
N-{4-[2-(4-hydroxytetraliydro-2H-pyran-4-y1)-1,3-thiazol-3-yl|phenyl  -2-[ 3~
(trifluoromethyl)phenyllacetamide;
2-(2,4-difluorophenyl)-N-{4-[2-(4-hydrox ytetraltydro-2H-pyran-4-yl}-1,3-thiazol- 5~
vliphenyl}acetamide;
2-(2,5-diftuorophenyl)-N-{4-[2-(4-hydroxytetrahydro-2H-pyran-4-y1)-1,3-thiazoi-5-
yl]pheny!} acetamide;
[(1-{5-[4-(benzoylamino)phenyl]-1,3-thiazol-2-vi} cyclobutylloxylacetic acid;
{({1-[5-(4-{[(3-fluorophenybacetylJamino } phenyl)-1,3-thiazol-2-vijcyclobutyl oxy)acetic
acid;
{{1-{5-(4-{[4-(rifluoromethy])benzoyl Jamineo } phenyl)-1,3-thiazol-2-
ylleyclobutyl} oxylacetic acid;
[(1-{5-[4-({[2-fluoro-5-{trifluoromethyl)phenylJacetyl } amino)phenyl]-1,3-thiazol-2-
ylicyclobutyl)oxylacetic acid;
{[3-(5-16-[({[3-(trifluoromethy])phenyljamino } carbonylamine Ipyridin-3-yi}-1, 3-oxazol-

100



2-vlicyclopentylioxy | acetic acid:

{({1-[5-{4- {2 S-difluorophenyiace tytamine | phenyi)-1.3-thinzoi-
vijevelobutvl oy jacetic acid:

R . i’sf};'-—{ii‘.ﬁusmrnhen}f}?acewi_',iun1.'il“z<)jp‘acn_vlé—‘ L 3-tazel o
viicveloburvifoxyiacetic acid:

(H-[5-04-4](3 4-difd orophenyhacery] Jamimao ! phenyli-1,3-thiazolo-
vijeyelabutylboxyiacetic acid;

{i-{d-16-[( T3 -tnfluoromeath vlmhenvliaming fcarbonvl IO fpvridin-A-

viiphenvlicus dopentyvijoxy Laceric aoid:

(2 -fluorg-dagg Letmifuorometbvlphen vinrerdomyridin o

P

vhiphenyl wevelobuoxy ucetic acid:
%(’:’»—(4“{'4-()‘{;&1“]-azabicy:io[’ Jopub—ﬂvl,\ph”nv Dpyndin-2-y1- I-phenvlursa:
2R -fluoro-4-(6 -(2-{3-(trifluor omethyliphenyhur eido Jpyridin-3-
vliphenylieyvelopentylox Xylacetic acid;
2-{1-(3-fluoro-4-(6-(3( A-(trifluoromethyliphe enyhureidopyridin-3-
viiph enyi‘)cyc].obu.toxy_)aceuc acid;
[(1-{3-Tda{ fT12- -filuorophenyl ;dmmojudr‘aomfidemo)ph enyl jpyvridin-2-
vileyciopentyhoxy Jacetic acid;
[1-(4-{6-[({[3-( triﬂ_uommcthyl)ﬂhcnyi]aminﬂ rearbonylamino jpyridin-3.
vliphenyi cyclopentyljacetic acid;
-44-Te-({[( 2-fluoropheny! Jaming jearbonyl b amino Jpyridin-3-
vlipheoyl}evelepentylacetic acid:
{11-(2-fluore-4- 16-T4[A trifiuoromethyi Jphenyvllaming ) carbonylamino Jpvridin-3-
viiphenvl Jeveloburyloxy tacetic acid:
(- {2-fluoro-4-6- C{[3-(rrifluorometiy! Iphenyl Jacetyl} aming jpyridin-a-
vilphenvl} cvclobutyloxv]aceiic acid: and
[ 1 -(3-fluoro-4"-{f6- (rifluoromethoxyi-1, i-benzothiazoi.2 -vijamine -1 Jd'-bphenyl-
4-ylicycioburylloxyiacetic acid:

or 2 pharmaceutically accepiable salt thereof

I Lse of a compound of claim 1, or pharmacemica”y acceptable salt thereof, in
the manufacture of medicament for 1r cating a disorder sefected from the group
consisting of type 2 diabetes, obe sity. elevated plasma triglycerides, metabolic syndrome,

non-alcohotic gte atohepatitis, and non-a alcoholic fatty liver disense, by administering o a



subject in need thereof said medicament. or a pharmaceutical v acceptable salt thereof,

2. The use of claim 11 for treating said disorder by co-administering with one or
more pharmaceutical agents selected from the group consisting of DPPIV. inhibitor
moretin mimetic, metformin, fenofibrate. rimonabani. sibutramine. orlisti, nicotinic acid,

and & statin,

13, A pharmaceutical composition comprising a therapeutically effective amowm of 4
compound of claim 1. or a pharmaceurically aceeptable salt thereof in combination with
pharmaceutically acceptable carrier. and optionally one or more pharmaceutical agents
selected from the group consisting of DPPIV inhibitor. incretin mimetic. metformin,

fenofibrate imonabart. sibutramine. orlisiat. o statin, snd mcotinic acid.

14. Use of a pharmaceutical composition of claim I3 i the manufacture of g
medicament for treating a disorder selected from the group consisting of type 2 diahetes,
obesity, elevated plasma triglveerides, metabolic syndrome, non-alcoholic steatohepatitis,
and nos-alcoholic fatty liver discase. by administering 1o a subject in need thereof said

medicament.



