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WO 2005/ 121097 PCT/ US2005/ 018828 TI TLE OF THE
| NVENTI ON PYRAZOLE DERI VATI VES, COWPQCSI TI ONS
WGCNEARNING SUCH COMPOUNDS AND METHODS OF USEPET/US2005/018828

BACKGROUND OF THE | NVENTI ON The present invention

rel ates to pyrazol e derivatives, conpositions

contai ni ng such conpounds and vari ous nethods of

treatment relating to type 2 diabetes nellitus and

rel ated conditions. Diabetes refers to a disease
TITLROPTESINVEBNTYION from nmul tiple causative factors and is

e | Y- €l I
prRagf e Es CoMP TGy R e ST MR A Dy g
METHOD®OF&SEdm ni stration during an oral gl ucose
tol erance test. Frank diabetes nellitus (e.g., a blood
| ucose Ievel >126 dL in a fasting state) is
A€ E\E‘E%ﬁg & and premat ure cardi ovascul ar

mD rbid T[‘hé/p@ﬂﬂt dnkiah telafes t@pﬁazofe deﬁbzaiveg c&hﬁcﬁﬁfohé’co@ﬁlﬁlmg such
on

tl S,_met S,...lNn
compayffsan s O GSRR TSR B 2P E PP A lfed condicons
met aboDizbates Ffdrs teratcb,sea\aetprpcms detived lﬁﬂorrrmuiap)le palsaive factors and is

characger@gdel; e%e {i He'vglgéf% %ﬁ%hl?cg%lt(%}g?ﬁ:e%ﬁg Lﬂt m§|]s te or followmg

glucosf: @@rqm@mtlic}n d@nmawalalwmt@eranwgqt shgpk @ébmmqllpw%{s ,g a blood

glucos% w&a 236 ﬁlgﬁqu;;ta%sehg ﬁﬂ@b 15 ads@wxgdemphﬁ&eas@@% a8 Ofrdiovascular
| ood-Iipid profi] evels of

h |
morbl@wcﬂllégpétale}v a3 ¢ Pl sy §ﬂ<bmg Iy %@Fl@%%l@%hohc fHg4iens, including

alteratfou§ bEfpid) gpcﬁfrﬁt&h_ﬁy@ﬁ)oﬁpéﬁr@;&ﬁ&&&bmﬁrﬂ itus are thus at
an | ncge ase

m cr ov REETF AP PRI RrENEN fitelt Be RGP AL .
approximstely 98 % o patihes, withaliabptee mallitug Afsauémly dilpbe akeated levels of serum lipids,

such allé_]n.rlgiggs{e%] g%cﬂﬂgl&gé} dﬂse )é vE 8 cl? Ibg)g&i HP{dS)?éfﬁéS with ilu‘;g/le%glﬁ of LDL-

neu

cholestd anbionrioysirc iDL RIesitob ThasisneringifeonpT e Astithelss molfis are thus

an incfRdel kikIUSE cféb@cﬁﬁ%l Iﬁ£dr§\lab&1§a!r b BekvRichlad B RE R D h&ﬁﬂﬁlg coronary heart
insulin  |evels conpared w th nondi abetic patients;

diseasg, ke, prAPPE A @S HEY @S?féﬁ%/ Byrspension (fos sxaaqpl bloog gressyesr 139/80 mmkg in

a restifid dtate) ﬂitphﬁfiatﬂf n@lroafiseand idinbpayd met abolismin the
main i ve t1ss

adi pos gatﬂeingsgﬂggg ?ypﬁ-h &gabete[%éehetzs é}]%gpgg:ahya?x%fbé Eetvated plasma insulin
levels eanpayedi witht tioadinkettia |patien}:sr thgregstincrhand ddvblepadi aseasace & iBdwlin
stlmulgtab% ot gﬂl%sk él?cphlﬁ& h@ﬁﬁél sh 19&11 'n&?ﬂ"llnk n—s@ﬁslltﬁje HGEs {nﬁfsﬁg r11ver and

ecrease 1 n 1 ns pro uction, resultin I n
adipose rﬁlsaylﬁsh Eh@n?ym@tcbabetes,@kleaﬁéﬁqrbnn &q@atgtaépr@g@sseﬁn <] Ithfcd@%se is

charadteﬁllzgﬂ‘ﬁﬁlllzﬁﬂy hynased Lﬂ@ﬁs@anﬁ@ﬁfh@lstﬁﬁlﬂ@ epéecfehsﬁ% W3hifh Préiuction, resulting in
pose tissue, and excess ucose producti on "and

ms“fﬁ§’§8tr"é>fa|k6r?x’(ﬁ1§)mtnﬁé‘d PiAeF of Bna S BmISTiF GRS g eF 898 gffipolysis n
adlpo&@l@@lb taindl bic‘,ésstg(lhcb&&:lﬂbdtﬁtublﬁanh ls@:i’etﬂoﬁ\éﬁﬂﬁ 1i®ér. TRsnek effect of decreased

sensﬂavﬁy tOd{'lSi llmg%égh[}%v&gs of cr}.?@brg C',l&? OUt élj%%ﬁ)(?_c@p Pﬁ%%teag}r)ﬁ%grg% reguctlon m
plasma glueose (hykerglacdnon). yperitevigiempi ing riblyfaetot fondévelopmp Hypretynsion and may
also C&Qrﬂ%ltestg v&s%Fl%H&ldE £ to vascular disease. G ucagon

es as or regulatory hornone attenuating the
ef f ect Céﬁcagmlsﬁeﬁfﬁﬁa& the ngjer regyidiptyibpinenme gienuptingrihe effect of insulin in its

1nh1b1t%nu& @Q&%@%Bﬁe%géleﬁg ghd s n&%ﬂ@ie’cﬁéte@ ®¢Lphe gﬁ:ll@)‘n Iﬁlnél@;ﬁlc islets in response
pancreati c islets inr egcponse

to g a@ed gﬁuafe,se L5l e hermons binfp B AIcBr BT 8 h§6‘6é61 i rigeers
glycodef618¢ QldSn fiftrdabei lghﬁ@ieb@nﬁth&hrdlgh @fg.‘ﬁPSndglay@l@gamQ | Bh84eSesponses

sener e b 0 g P e S TRASE % Bap ALY X§H yui gy prgening blood
gl ucose (e.g. hepatic glucose production) to help
mai ntai n eugl ycem a by preventing blood -1
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WO 2005/ 121097 PCT/ US2005/ 018828 gl ucose |l evels from
falling significantly. In addition to el evated | evels
wohoasizoerati ng i nsulin, type 2 diabetics havecT/us2005/018828

el evated | evel s of plasma glucagon and increased rates

of hepatic glucose production. Antagonists of

gl ucagon are useful in inproving insulin

responsi veness in the liver, decreasing the rate of

gl uconeogenesi s and gl ycogenol ysis, and lowering the
glucost &vels fbomiTRRAE $1§n1ﬂd:dﬁ€l§3 Sk aﬂﬂﬁh@xuto clle®stdd lelelgof dilrcﬂatlrfg 1nsu11n, type 2

d t he f
cibed B e eto o a5 BuecF RO ER Bt S G bt poducton
Antagamstpof phatagenpireasefut mdmpyoving iwsulimresponsiv¢nR)it the Myt ddRtepdng the rate of

N T I ——

decreaﬁfsmﬁhédﬁvqlSsObe‘lsl@@EIGGIOSPr om t he group consi sting of > (a)
hal o, OH, CO2R4, CN, SOpR5 or N2, (b) Ci_e6al kyl :

orOCl 6al kyl optiognally substituted with: (1) 1-5 halo
Mﬁg?E%EﬁgvgﬁngfhaloalkyI group; (2) COR2R4; (3)

phenyl optThepakdy irvelihiid difeedd asa doalpbaiseprésented bipfdaabla I:

groups, (ii) 15 1 CO2R4, CN, S(O PR5, NO2 or

C(O NR6R7 group, (iii) 1-2 l,kyl or al koxy

groups, each optionally sub uted with: 1-5 halo, up

t o perhal oal kyl , or CO2R4 groups; each R2

is selected from efN'ned above, or 2 R2 groups

can be taken tog esent a fused 5-6

nmenbered cyclic Fucture }a|n|ng 1-2 oxygen at ons,

and 1-2 carbon atons each A ,&% d&ﬁlonally

substituted with 1-2 F atons; 2 s Hor C1_3al kyl;

R4 is H Cl_6alkyl, and R5 represents a nenber

St BrrEreRticg %%%Ptfzjaleoﬁﬁ o INGSRPIRY: Wherel1 | oal kyl |

Aryl OkachRIGEIH or Is@ékbdeyd frooRfhe grehp Rons@éiffoft N ndependent | y

repres an is 0, 1 or 2. 25
DETAI Lg%thﬂ%% &%ﬁ@%ﬁ? ﬂﬁ@aENTI ON The invention is
descri hed, dke ioﬂOCfJéahth @itibnallg iswlgtituted vihr (i 1-déhlorgealips up to a

8?1{1{191‘8’315}? 90%? (%9&8 4%32 Ehe%?lecﬁ)&lgﬁqﬁgis&bsﬂu&x Ia%f olI8Ws: \Qﬁll s 18% groups, (ii)

as al

dIGQRGWN, §E@)p1¥5h1§02 pn Q(@)Nké%\ﬁ@un,e(nﬁ 12 Ghallyboraiosn gmys each
Qﬁtléﬂaﬁfﬁﬁ)stn&E@QRﬁ‘QdS hd?b, u@@&}!)zéﬂ%loaﬁigl QRITRD 3 b:AG,R* groups;

er eof ant al nin

PCT/ US2BS} dussipstsd %toﬁéRl %&F%@é&o‘fﬁu%‘% PUPE 53 psrfaken together to

dR8¥Ent al fhised 3-0MisBed &cBPQticiutLebntainikO]l-2 a%kjden adte@d 1-2 carbon
are in d _al kyl groups.

r br.anc
e&egﬁﬁﬁ%@?a@w&rwaﬂ%@féaa Rl R RERTE et Byl
prople.m§bpﬂthkﬁ.butyl sec- and teat-butyl, pentyl,
hexyl t nonyl and the like. Cycloal kyl
is a sub H—#Yﬂfallgﬁ a%*i; if no
R’ represents a mernber selected from the group consisting of: Cy_jalkyl, Aryl or Ar-C,.

malkyl;
R® and R” each independently represent H or C;salkyl, and p is 0, 1 or 2.

DETAILED DESCRIPTION OF THE INVENTION

The invention is described herein in detail using the terms defined below unless

otherwise specified.
"Alkyl", as well as other groups having the prefix "alk", such as alkoxy, alkanoyl and the

like, means carbon chains which may be linear, branched, or cyclic, or combinations thereof, containing
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nunber of atons is specified, 3-10 carbon atons are
i ntended, formng 1-3 carbocyclic rings that are 5
woéuswsd21@xanpl es of cycl oal kyl i nclude cycl opr 8pyiUS2005/018828

cycl obutyl, cyclopentyl, cyclohexyl, cycl oheptyl,
decahydronapht hyl and the like. "Al kenyl" neans carbon
chai ns which contain at | east one carbon-carbon double
bond, and which may be Iinear or branched or
conbi nati ons thereof. Exanples of al kenyl include

the indithiy humdr lo§ tarboni a,mr mmwlmbene meeiﬁiycﬂ,,l T0ecaghoy htoms are intended for

linear (gﬁ)gan{e:lh%lla]ﬂ? &%1% 8%.}(%}1?(165 of aﬂ(yﬁ%r s ngcg.[% g;i%ﬂlﬁp%x\?aﬂ%{ll ﬁopropyl butyl,

sec- and teat-hitpl, pentylgwsyl, mepeyl, cQaWyb opeyt arditbe like: |q§y|ck§>a11m1n§1a subset of alkyl; if no
numbeil\ﬁfl a%]nﬁ@é(pﬁegﬁleh 3nﬁ]acra¥b%ﬁ a{%ﬁ@ Qfenﬁgncﬁﬁ SR @tchlba&%chc rings that are

es o I ncl ude et ¥
fused. FixeppRlegfi cyclszméﬂw}de PY%@A@WWVCIO"Z“}H’@M]?PEPFY dieloeprl, cycloheptyl,
decahydtds8phthyfad the (14 ) means mono- and blcycllc aromatic
rings containin arbon atons.

i ncl uderleh ypea%h%?ﬁ‘mnﬁ%ms Y Eil?e?ﬁpfanhﬁ&eaf F?E‘&‘“Ca‘%“ﬂf’“ble bond,

and wladiS@ayi tedineges bimdied yedonbidatiogsherddb. Exx&qﬂhstotﬁ alagnyhinylude vinyl, allyl,

| yde t et
1sopro%r1}g.l Bcwéenpllag%enﬁ,l_%entgerrlg legﬁOSen%ﬁIZé)gl{eﬁ@a@ tlHeElX’ —2-b{1tnrgﬁ I’%h the like.
bi cycl I'Alkgrybhmagans carbanghains whinlycanjein @tdmfomt: amh%garbcmttnple bond, and
which L‘rﬁgﬁé 1119&?01”)‘?&%5&% 9591&&“&)% fﬁgref)if Xk Eg))(les%f"%ﬂ@nif\ll’mdl‘ﬁcfe Rehynyl,

ring cont al ni n% at ons. an‘p es i ncl ud
proparexlr?metwl—l-pe@ty%ﬂz%rh yoyj %&thﬁ l#eol yl , pyrazol yl,
pyri dy b P‘K@Z—)Qﬁééhs m@ﬁ@dhcﬁ&@}cﬁl: arohﬁtuﬁﬂﬁg@b@ﬂtﬁhmg 6-12 carbon atoms.
t hi azo ﬂ_ ¥_ h a K @trﬁ ¥ i
Exampicha gt el BEp iy apih BT SR Biea Ay AGp fstagps ppocyeti rines
fused foYih @&l Fiplip. E?:Qnipbﬁl mohde elrylydrdnepittof, Hndanglapd the like.

? EPEI( r2n % aré (Iéggprzn(e) ra%{%!) or%?cﬁél?c}a%ﬁﬁl soé of r1n syFtem containing
at leastiord hbﬂamatoni@@lectbléfreméh S;ahd Bl w@h pasb ring e@t%m@grﬁtq Q:atoms Examples
1nclud%E};rﬁﬁ}qcﬂ&éakociylgﬁ%.ﬁ)lﬁ Uﬁ@ﬂofyp pylhﬁitl %(%Y}@lcﬁédlﬁzt&ﬁﬁ tRhdiazolyl, thiazolyl,

o romati1 c” or arti al aI‘OfTB_tIC and aromati c
imidazebyl. ériarelyb i@z lotrevh H@@ayle dienyly pyrisaif Wy pyridpzigyd: pyrazinyl,
benzoAdB4IT, Qtﬁfzb!ﬂlna%@lobénﬂﬁh&h@@@l Eéiﬁbﬁlﬂihﬂu&ﬁlzd)tﬁloﬁkmﬂgﬂﬁo(ﬁ Byridyl,

i Yo e B S g B BRSO v e

hetero€y@Ith @iahars goriromedSdr pmellmﬂbmatn:anrmrarmtxe httecbcyalio groMps fBsed to
cyclo%ﬁr&ﬁgst éfj}eroarplf a{ls%qigcqu e s&:ﬁ l%goYlk)p 4 c{u[rg fggntrl % &'1 %31%191% in
nitr ogéHetelﬁmmbl @ktoy} meametr@p@@y@ byychqsa\tgl[atg:é @ings and ring systems

contaift} n% %t%dsfjér%ﬂ:te OQﬂoﬁlesreiegEJ‘fﬂ)m NOSREd @Ze'aE}V (l)f’sald r1ng havmg from 3 to 10 atoms
azo drofuro(2

in whlblét{hg @glatzqfﬁgﬁql %me@té{lq,yéﬁ)%r%%?;dp%p alnw%s of' heterocyclyl" include
pynolidﬁ{y[ %lb)éﬂﬂxﬁ%'lsﬁﬁéihMI |1ﬂldazolﬁin|w dBmlmﬁifmqu Bh)gyridys bbmzloeazmyl

SR T U T

paruamy matmdmﬂ a&nactyblamﬁ@d tHahare ngthar@htit Fsechnast2r oy pyraiones attached through

the mt(ci%_e% Sul%s 11tuge8((g}l-rf|a3g-ﬁ ;1%15181}2{_@@ q cf]o%e%(l\f 4u gﬁﬂgﬁ%g \ﬁ/rélcﬂs) Heterocyclyl
moreqvcmhcdu.tbs swh alviaties @ichaged fome lsay, @mrlﬁlowm e.g.,
pi peri diLgy (i ﬂ?&ms ﬂﬁ&'ﬁ’lle%drlﬂglb‘ﬂcqﬁﬁe mdqecnh@e

chl orine, r.om ne and 1 odi ne. is other than H,
it can Ween®' isehesghap &L ftiean ?fra%mw rto t@? Bnhthat srgypAt any avaable point
of attz@¥@ddtabl e point of attachment. 35 In its broadest

?ZB?;; é]h% gﬁo%gﬁgéehﬁﬁﬁﬁq%kﬁgo%gel%% %@%&?}E%ge'presented by formula I:
PCT/ US2005/ 018828 | (R2)3 /NN
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, (R1)2 R3/ \ /| C(ONHCH2CH2CO2H or a
phar maceutically acceptable salt or solvate thereof,
woehersaem97 each RL is H or is selected from t hecgmusaws/018828
consisting of: (a) halo, OH CO2R4, CN, SOPR5 or NO2,
5 (b) Cl_6al kyl orOCl_6al kyl optionally substituted
with: (1) 1-5 halo groups up to a perhal oal kyl group;
(2) CO2R4; (3) phenyl optionally substituted as
follows: (i) 1-5 halo groups,—(ii, 1 CO2R4, CN,
S(O PR5, N2 or C(O) NR6R7 g o,m?s. ii) 1-2 Cl_10aikyl
or al koxy groups, each optionally substituted wth:
1-5 hal o, up to pegh , and 1-2 OH or CO2R4
groups; each R2 igysH t from Rl as defined above,
or 2 R2 groups ca),be take gether to 10 represent
a fused 5-6 nenbered cycli ructure containing 1-2
oxygen atons, and 1-2 carbon &atySHEReIDt0f which is
optionally substituted with 1-2 F atons; R3 is H or
911 é/cleutwaﬁ%adc&tﬂle &;it_oﬁ alveyd ther@&dw%"}elﬁe presents a

er selected fromthe group consisting of.
Cl 1an?€§‘IR in oF 15 splectgd fegu the gEOUP GAMSIPE OfRs and R7 each
i ndepegjento| @Hreo{ws@mtso;mb@rmhsal kyl, and pis 0, 1

it or oD GreBY SOC oS LN B SELsB P o s tugges up o

werhiloalled jgewip; @pCORN{R) phenywipéioreilp SIdrsetuRﬂ as Bllbvatid 1#SHmlo groups, (ii)

315 8 Bl S0P EE SR L. O Al o,
entlcelalllskgubstﬁwewhelai RaJ9, up fn pesirdgafly L andb ERIQH ereRORy giups;

(1) 1 gaJEQiZQs SRR FHPR TR defineREhHR! &3 EYdrods Qéﬁpbe tﬁl?e}l together to
enyl opti onal 'y substituted as fol

(:3)

(fqp}resg_ntg fﬁsgpg Gglpstabeged c(yic 1C) shilctuwﬁgrxmn@\} g{q@%ﬁ,p@ms @ 1-2 carbon
@ionfSeSNRGRIEN G Gptipnallyisibs)itufed 2vithl1-AB amhdsy| or al koxy

gr oups 3eﬁ§h qnally substituted with: 1-5 hal o,

up to Be ?J%ﬂ' and 1-2 OH or CO2R4 groups. 25

Mbr e pR?ts&hlﬂlaaﬂk}y,,anénot her aspect of the invention

t hat

doscri BoPiatEl fabhd: SIA AT 8 TR Re F2Cpllol Apt or ArC,
Ralkyks H and the other is Hor is selected fromthe

group RORS B1dafifin@dpendeaily ﬁﬁﬂe&n@ﬂ og',ll ;280 afdp 1s@1]_6131 kyl
or OCl1_4al kyl , eachotlon fu bstituted with

hal o grdabs’ sspbelies m&%@% s o Rerert 5 et ok Eopagidieg deseribed
aboveGfithiréspedt @sfornéth RivRGeih OnaR Cio Mpmd e odiser s oiris bededted Grom the group
? ve with respect to fornula | wherein each R2
consisfiig Ofesents H or is sel ected fromthe group consisting
of - - 4 (ANDa2OOB], CORYTNPEIRISRH05/ 018828 (a) hal o

sel ect Er Qﬁqur (%‘1 salkyl o V\ft*ﬂ%nal@ su@ﬁ {ft&h with: (%15-9%9!) Eﬁéh suptoa

otlonaI?/ stitute roups, or
perhalpgiky) gewps(2 GReh; (30 geanpleaptiprafy shstifute af tPéléws %0 -5 halo groups, (ii) 1
CO,RTEINESIBIRTNO, bEC@HNRE Y Sip C@NtA Of Nl o2 alREWIRSups, each optionally

substituted with: 1-5 halo, up to perhaloalkyl, and 1-2 OH or CO,R* groups.

More particularly, another aspect of the invention that is of interest relates to a compound
as described above with respect to formula I wherein one R' is H and the other is H or is selected from the
group consisting of: (a) halo or OH; and (b) C;.4alkyl or OC,.4alkyl, each optionally substituted with 1-3
halo groups.

Another aspect of the invention that is of interest relates to a compound as described

above with respect to formula I wherein each R? represents H or is selected from the group consisting of:
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atons, and 1-2 carbon atons, each of which is
optionally substituted with 1-2 F atons. Anot her
wapsar1ef the invention that is of interest reCatss05018828
a conmpound as described 5 above with respect to
formula | wherein R3 represents Hor nethyl. Mre
particul arly, another aspect of the invention that is
of interest relates to a conpound as described above
with respect to fornula I wherein: one RL is H and the
(a) hal@k&lédtedi fFonrIChanda, &) €& Latiol edoC 1 Ayt dpeo@illo sibstiated ivdthi Iihalo groups, or

evo R Cpopps i B Bose b oo ot IS s D S -2 nveen

atoms,(ab)l 12-dartoa homgs eacipst wlpclt is optionplér duh$tma¢d<‘}’ith b2 aiaomy; 2)

80)2 Ri’ ?(ﬂét)nf; e%{’f APl Qﬁ)% P\ét 1%%@&&%&%{%\?%§?§3 «L&?o@{@as described
above giith@¢sgyRERIE? b fel(l ropregens IEer mefhiylky1 or al koxy

groups Mcﬁ@ﬁeih&%lyoﬁﬁmey as §dt' BiSthé {nbéfidn Wat R of htepeshRlaBs to a compound
t o per hal oal k OH or CO2R 4 groups; each

up
as des?@eii é‘?ﬁvég’éthtr%sl’?qt %‘rfoF%“q%ET’]éeé?lgd from the group

consi sbhéR ©H anf@)e diigk @ 15 &f RE fedtell from thd grodbcamsistidg, of :

(b) C1 oRty onal Iy substituted

Wi th 1@3%@'@}1"?86%6&2%5%@;0 g@ groups taken together

r epr es éntCiaalkyloe @C'ﬁeaﬁcyhani@e#lb@u@}&mtqdowﬁt (lddtixago groups up to a
perhalgﬁﬂﬂ%{‘cp%l ? %ﬂ%{“o()gygl%ﬂylaéapﬁﬁﬁll @lﬁgtlt]ifea 2SRAIBRE (1) @I% groups, (ii) 1

Substituted wth
COzRaCbInrﬁ (O)FRr NGBy @é‘éﬂel%R ﬁ GWUPﬁe(tlﬁWz Crilfyl & alkogy groups cach optionally

substifaied 82K Y.b hala Qupfes p&ﬁﬂﬁaﬁﬁﬁ Ning 12 @Hr@beozls‘%lr&@g .ed fromthe
group con stlng E‘L%éﬂ (%/ c# 10 selected Srom Cl
I oal kyFachge TRRIeHey P R e Wy CP%%HB%% {2 pplg setected from
and F Q&)_G@hlkyllor oanghikyl b}ﬁ1oﬁallylsubstltlﬂed WEens3 halb grqpas, b twl Rirgrgups taken
tion t

togethPrerIe%rIeseegt ;?ﬁ‘lge%%t 6 mem% &ed %ny‘f Qructufe co t%%l}ng;l -f&(}’g&% 351%?, bind 1-2 carbon

nmpoun
atomspdaeln ofectect is optidnyll}awb%mtab‘weh &d[Ftataes; sol vat e t her eof

wher ei gsone R1 grE}nert resents H and the other is
sel ecte }?}Qe 5 CF3 or OCl _3al kyl; and R2

repres@ntsﬁPFafFlcoalk@FS oCl_3al kyl or OCF3, and R3 is H

or met WLe reRHd DREMBS Bﬁ&ttedqflront ﬂh@ r@&kisﬁﬁg (Sth@I 104118/1,9€ry1 or Ar-C;.
i nt er est rel ates to a phar maceuti ca CO”DOSl tion

G@H‘kﬁlm sing a conpound as descri bed above with respect
to for ®hhal B’ daéhmdermhdmﬂyfepremntlﬂloacl ph@t rRCRistO, cat 2.y

acceptable carri.er i
that i gv Gy mers lpa(;)ru((;i%lflrlyl, elil(ﬁ?e? tasp%ct o?ﬁlerrglfﬁ/%n n t#l:ﬂ srof é@{&% re?gﬂes to
teyyppouRds dfiferyedageor mhﬂrnlawsltwaﬂy acqcmtnbi‘a kaltzgy Spla@tp thareof, Whereln one R!

@%@%eﬁg H%H&ﬁlle Q)fh@lalg N8 Le Cl i (328 ReH, EHH%II ehii RY retpfésents halo, CFs,

ound as descri bed above wth
%p%]@tlotgcfnﬁmds qr el ampunt that is effective to

treat An¥der Apdii KRS BSendBh thal it 5f infRRE BRfes &Sﬂﬂfﬁmd&éutichl&:omposmon

invention that is of interest rel
compiREA A oTIS bl sbavpritt ipetgo fighal Surirporett p
phamﬁcdﬁ&famlatcaptaplabarﬁat in need t hereof, conprising

gdC'rII} rL]JIS F%‘%%%g%‘[ tne 1nvent10{1 th 919 %% 1%%9&9% latses tpa meth%d (g treating type 2

diabetadmwléitus m zamuomdlamcpetlw tﬂnefstbwfrmﬁelrdatmqnt enmpyng adminfseering to said
patlenlt 2 ccﬁﬁﬂoﬁﬁ& JVRsciBed above with respect to formula I in an amount that is effective to treat

type 2 diabetes mellitus.
Another aspect of the invention that is of interest relates to a method of delaying the onset

of type 2 diabetes mellitus in a mammalian patient in need thereof, comprising administering to the
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del ay the onset of type 2 diabetes nellitus. Another
aspect of the invention that is of interest relates to
wa 0stihod7 of treating hyperglycem a, di abet esPOT/US2005/018828

insulin resistance in a mammal i an patient in need of

such treatnent which 5 conprises admnistering to said
patient a conpound as described above in accordance

with formula I in an anmount that is effective to

treat hyperglycem a, diabetes or insulin resistance.

patlenﬂlmnﬁt@ﬁnmnﬁﬁbhbaf abbb@mlaﬁctﬁdhhta)\mtﬁ foarhulh $inGih adolertes is effective to

s..to treating non- insulin dependent
delay@’l §B%F%fty fcfl'fq{e egn}eHI a ' mamal i an patient in need of
such t Peathaeaspect it ingéntign thadshingtesticlaggs tao méthod of treating

hyper@%éeﬁn?zp 'ﬂg@&esatﬂ'iﬂsuﬁiﬂ 1%9?&11'10% 11?%11‘11 O L mf?‘ aﬁfl&h‘ %negfi oflsuch treabm?t which

I n accordance wt descri
compr@bwbmnmufmgfe saig ppfteat 2 grnpopRd 3sowHbsdaboyhiaacqogdagge with formula Iin

an ambitt ﬁfa?ﬁ ket @vatoarat I@p&gﬁ@&ﬂl@ dhzﬂfeteE beabllinGespBsd.ty in a

manmal i an_patient_jn need gﬁ fh t r eat ment copprisi ng

adnmi ni éﬁ‘@‘thfr?@Pfth"féE’ﬁ RvepaeR Bt is gt SHRsUENAtES fop method of treatthg non-
insulifd@epeddariigbetsh tnbllifR il hiaminalish paat i ired ofdaoly Redtmiera Bomprising
adnﬁngsgégiglg %0 t%? S%tﬁlgtsﬁn%tr}é—ﬁ{%l l%t}r/ﬁ:%{t%c Vte :ﬁlglglté %P £3 etr[é)g ea]cccir&anc? with formula I
as deseribedtabod. of treating 15 Syndronme X |n a mammal i an

patie ntAnb{l]lmncﬁﬁéit &f thet g%}mt)ﬁ Bt 1%f‘1tmeregﬁgﬂ{ek % 4Yethod of treating obesity in

adm ni stering sal atient onmpound I n
a manggadign gaiseien w:qdwf sesh ﬁﬁqﬂtalem cg@pa@gg;m@aergw &aif gatiggt a compound in

accordfRURih fofiAlla I £ REdBEd 4b6%e iantafn@@ﬂt thaDYREEANE toreal\EIRET
aspect of the |nvth|on i nterest

Pt hAoR pEh o RSP s o BT Hes FLpahod lane
Syndrtnlﬁe Xghe upnmnsn Sitiemtdn ﬁ)éed df/ sich peamentpconipyigies hdrinderih@io said patient a

comp%lu%lg i t ! %’1‘%?_‘{5% th gormu a I as escgl% r (!)']V(G):ll egnt aerrrlo%lrf tﬁ%t% eflfe%wheﬂc[?lrreat

Symhbm@ﬁtnent conpr|5|ng adn1n|ster|ng to sald patient a

conpound s ﬂﬁéﬁ&f tﬁl A g@gﬂﬁm bhinfeRSPEG s I Iﬁlaﬁg%fqrebung a lipid

In an anobunt ective to treat sald

| pi d
disordgf setpeige fromAhogr gy coasipimg of &sll?ﬁ@madwemlpléwntahlatpemsglrﬁerlderma

hyperéHMeBleRdmil, 86 HES, 4@ hish mﬂ'ﬁﬁq nﬁfmrﬁalhﬁlaf)dti@ﬁk in need of such treatment
at herosclerosis.in a mammal i

COmpqlSrlléC'aétdﬁ%IHfterlItgdﬁfﬂlq gz}tﬁlgt aLQFRPAY aé B?s%beeg&bévglvg r?sg)ect to H)rmula Iin an
anmmﬁ&hﬁ&ﬁﬁkaweﬁmmﬁunmimmdas@ﬂadance with fornula | as

gte ﬁ g{ 'og%d haep §s¥§ct oP than VGZI} agﬁat 150 ere%sﬁ laEe% \t/oe zh %@tthod {)fﬁcreatmg
atherdsglero§is mratreargszthan @htgengg negsl of su;élttmt@leotf, cqmmamgmgmaustermg to said

patlenlgI % Q&hﬂ&uﬂ@mﬁ%o@&a&@?w{tﬁ Ry IQ 3 a@c[egéﬁ%e&: %%é it dnré%ogflt eff@élt)ve to treat

'ycem a ow gl ucose tolerance, (3) insulin
aﬂwﬂﬁ@@@@fance (4) obesity, (5) lipid disorders, (6)

dysli pi A&ﬁiﬂeﬁaspéo? bf Y RREAtoR I RIoRintdd) relates to a method of treating a
condlt?%/ms; ep%é\gp‘éf eqrglé%%{ggr?mitlj}iflt 2?)&;{1\;{ gqflllg{l, tég\;/ Célfﬁ?se tdlerance, (3) insulin
resistzitd) @I)Q)‘bé?dlt@,r (OplipEd disstdért,6) dyelipidinae (7)(hdporlipdamia) (&) hypertriglyceridemia,
©)) hygirééo???g Eﬁ,l%rgl 4, g(ié?é?\g 1308 f 1%9%5! gf 121811§g1 ]]L%?vegsé{[]zgﬁiler?%?&os s’and its
seque(a&,&)3)n@g:lukaomejbi_1mi,s ((14pgancreajm@,p(é$)h»}vdo@zﬂ)0b®}tmdﬂ@)n@ul)qdegeneratwe
diseasd @7 l!;rgoi)atﬁf Qf’é{gtn n%r) ﬂngd&wfjﬂeﬁfbggt ng%Z(Y)@?ﬁcﬁoﬁlQ iu!nidrbther conditions and

mral i an pat i1 ent
dlsordwefdle@r ingie kesisiapest ifre mmponelmg @.Wﬁ@ﬁh@awﬁn@v 8pqdreg swca treatment,

comptifify RMihiSBLngAo %@ﬁ’éﬂﬂ 8 copARE R 1 @RE My i FIn@h 1AW h@dekcrdSd above in
descri be ? above in an .anpbunt that is effective to

an amppni Ahat s effactive ffreat %ﬂ# congitigfiy 2005/ 121097
PCT/ US2005/ 018828
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Anot her aspect of the invention that is of interest
relates to a nethod of delaying the onset of a
woandiieioon sel ected fromthe group consisting 8ET(U$2005/018828

hyper gl ycem a, (2) |low glucose tolerance, (3) insulin

resi stance, (4) obesity, (5) lipid disorders, (6)

dyslipidema, (7) hyperlipidema, (8)

hypertri gl yceridem a, (9) hyperchol esterol em a, (10)

| ow HDL | evels, (11) high LDL |evels, (12) 5

at her ombﬂaempa‘ct ofitie inventioe dhiaeis abintefebGiplateascaunethod of delaying the
onset {f%zct)or?(ﬂt(rl?oenuﬁ,ega éﬁmﬁgn G eac%msslsetgl o% 81? ?E%;}er% gctrgnﬁ]aa %23?%w g uc&ée tolerance,
(3) ins(tiBlesistemdar (ép)abehlyy (P ligid dwcdecspé@ Hyshp(dm Gyhmedmiemla, (3)
hypenﬂglgcerﬂéﬁﬁr o5 RRREhbRAS oRRh, Pios RIAEHE 1é4\/91‘§ 300 m%‘huilblﬂ Jevels, (12)

tance s""a conponent In a manmal | an

atheroppdaserispd its srepelng, élaiﬁ‘r) resqlar IeHeRoPIs éﬂﬂ@aafd?ﬁﬂﬁﬁ $13 ﬁbci?gm@aé obesity, (16)

neurodeP&hePaild @i@éas@ (£70 pRasAthyl (18PspBICHARE €1 %&ﬁoﬂaﬁfyn@b%}‘ndﬁﬁm X, and
descri bed ove in unt that 1s effective t

other BRHPSCHA IAGES YoHre SEH i EORERE FoheomRgoh G B e gptient in need of
such t&ﬁtnfcht&cdﬂiptﬁﬂﬁgla@ﬂniskb@hg tcSthé)ﬁatieﬁlIaﬁfoﬁ@burrdEih adceslafa@ with formula I as

describe; % Eg\feeua ap %,rgg&n? ﬁlgtgis ellEectlve © delag Ehe HYE %)Ps%{il;&ncﬁn& 0" dition

roup consi
hyper glApotri aspec Qijthet mwngnlom thesie of mtﬂreet ghatse to  Bythpdhefupduging the risk

of devgl%@}ngg ﬁ?twn(s@l%ct?cplﬁ(ﬁh ¢ c(uﬁ)coﬁsisahg ofd('l)c‘lgrpgl%[y%ennei &) low glucose

toleralwy{fé} mpqhgt%sg%qnp@ &ﬁoﬁes?t%gﬁlw%@ﬁ%rﬁ@ﬁ é%kdéfﬁlaql@ma (7)(bypgrlipidemia, (8)
hypertlnglﬂ‘/céﬂ@%nﬁae@ h?percﬂlaﬂaatelhleﬁﬁh Lildh- 10weNB}. Seveks I2)) high LDL levels, (12)

her oscl erosi s % H uela

a
atheroFcé%rP%Wlltg se%ilﬁﬁ ﬁef ?Igosm ((1@)(pag%%aé1ﬂf ﬁﬁ) ag%ogg?a[l >9beS1ty (16)
neurodelberative fietasd (BN estaoitliyy € Sphepampahy, (195 neurepatlyo (28) Byndrome X, and

other (gorr]lgl)no% nla dlsgl% ¥vher(e%r?s)ﬂ1 ézglatggc% !1}}/ ¢on§ Wﬁgnt %mgr&gghe% N'patient in need of

con ere
such tregigiest, amlslsug aémumnmg ecnnhe patient ammaﬂndaﬁ feyamladnas déspribed above in an

amoulﬁ %gls%%fectﬁlg ErelicE %eqﬁﬁ Bf dte GPB}; §J1J‘&)n§ﬁiﬂh nistering to

he patient a cog?oun as_descri bed above
|n an Ametanaspechat the @V@Wé&tatv@f F‘E?qub@lﬁé?é tq hpethpd gl tespting 2

condlﬁtﬁﬁ\é@ie&@dﬂ&n%‘g@oxﬁ»@@ﬁ’dﬁmg’ﬁf Anot her aspect of the

inventign that is o rest el at a net ho
treati n@?BYP%é)VCE"BHd{ oévng %cé’fseeté’[eg‘é‘c? ?%MSP%REF%’&FS (4?°b631ty (5) lipid
disordeRN®) &slipigernif; (7Y Hypettipidemal (8¢ Bypeariglf@)yidémin @) byposholesterolemia, (10)

low Hﬁ)i plevci:?sn qug%ﬁ)’?_,DL 'i‘éV%E) (q%); ?ﬁ?elrﬁc’sgl G anc{ ?%s)e&’l.t%?a%l (tl X“») vzgsgalar restenosis,

ders
(14) phwyopeatitis, H150 elpdosinal Shesityy Py nq:qrglegqurand@dn;ease (g)retinopathy, (18)

nephr%ﬁﬁl fe)lllle%ﬁ)tp%tﬁgl(ﬁ(;ﬂ ndrgﬂigk aﬂd%e’f'%ndktﬁ%@irﬁl dlscnldls}s WeStnsulin

er oscl er05|s and its seque ae,
resistange iy cvlag@@mam arré@@ré%g pafient ip pagd Qi avrdrteaimeph s, (15)

abdom nahpeiesidninistérkf)to BRW ﬁ&emﬁvﬁmoﬁﬁt)s dF s e@ﬁlﬁ)un% of formula I as
17 retlno r opat neur opat hy,

desm%@o% Pos; ARt ?Pé“PR“ndaSﬁg%tB‘fﬁ @o%ﬂfpt‘ioﬁgmgﬁ di sorders

wher e I(ﬁl)SlDIII’B IV inhidibrstsatica thescompoanip dizelnded it TS Rat No. 6,699,871B1
grante(rg'iH marr%}}a? 28@4% Lm%{)]ltpo a[eg:Fl :’}]1%%1% bg r?f%re&n: { gﬁ‘@lﬁl?fg‘g\sé%ztefs Vseelected from the
group@mpisting obffi) P&’M@gpmaua dmbﬂil) bignanides; (13) ipglin dedsigsulip ggmetics; (d)
sulfor@pﬁ)é/ag anc?&ﬁjer sﬁﬁ’fg]é %g%g%@é %Qta%‘ﬂa Elﬁl@éﬁcﬁa&meBl%P (f) other glucagon

P I'n

onsi stlng bI'tors, such
recepiebiREInds; @) Sk -|1 iggigegand (@-P- Jsreewremtﬂ <h>§6P GIP mimetics,

and GWF ﬁ@é}ﬁ& a@bhidyl (1? PACAPZROBAP idG&ICH Qﬁ@Pﬁd,‘APQé&ptBr bé(gonlsts (j) cholesterol
rererenc

insulin sensit | ect.ed

lower@ﬁ&a@tscsaﬁgﬁeégmgheoamtp opnwmoé@%@fé O Y t?SF)m%rgltOfS ()

bi guani des; (c) insulin and insulin mnetics; (d)

sul fonyl ureas and other insulin secretagogues; (e)

al pha gl ucosi dase inhibitors;7(f) other glucagon

receptor antagonists; (g) GP-1, GP-1 mnetics, and

G.P-1 receptor agonists; (h) GP, AP mnetics, and

G P receptor agonists; (i) PACAP, PACAP m netics, and

PACAP receptor 3 agonlsts (J) cholesterol 35 Iomerlng

o oy o o e . - o



10

15

20

25

30

WO 2005/ 121097 PCT/ US2005/ 018828 sequestrants, (iii)
ni coti nyl al cohol, nicotinic acid and salts thereof,
wOi20)5/IPRAR al pha agoni sts, (v) PPAR al pha/ ganraTais2i05/018828
agoni sts, (vi) inhibitors of chol esterol absorption,
(vii) acyl CoA:cholesterol acyltransferase
inhibitors, (viii) anti-oxidants and (ix) LXR
nodul ators; (k) PPAR delta agonists; (1) antiobesity
compounds; (m an ileal bile acid transporter
sequestriiits, i) oicotirfyhglcahiol, nicbtfit anidratdenlys thegyesf @v)PPaRcIphdiapapists, (v) PPAR

alpha/ L ug ocfu@i g Io% 2 Is d(% 11{h9t)1tops g%l?dl%lte%% %%hﬁ%{n p(bf?)sﬁglta(t,‘(% 81oﬂe§erol

ors, oni nverse
acyltraagenmsesnlgblt@&éhnh@tquxmania lpachix)dAdR mh@é@orda &L PRAR deliarggonists; (1)

antlob%g gérg%oaﬁé 04) a }égf tigh&d tﬁﬁhpor% ﬁﬁh@éﬂ%@ r(11 ti-if P Anat @ ggents

0809 pub I shed on January i_.ncor por at ed
excludingrehicacasticaidst @) aroked tyEsing P%H&?&ﬁﬁé% %%‘1’ H—’cj infpioRs ardPGB1
antag&lﬁtsﬁlﬁ\/%rsﬁ abdrdd, sho a@ﬂﬁbﬁﬂb‘énttaﬂ@ﬂloéﬂ EschbsEdEiaWwees/07784 7 bublished on

oo S0 BRoRRSMARD 5l A PR gy e,

condi t ki camponadsidinradminiseeedyd thefpatomn i stduny thot are effective to treat
d CWX er chol esterol em a, atherosclerosis, |ow HDL |evels,
sac e g LDL | evels, hyperlipidenia, hypertri gl yceridenia
and dys%lnplfbﬁlcb@mcaof therinzentigmihal ik alhiniseesi elates fop metheyl ofgeating a

condltﬁﬁi%aeété rﬁrﬁl@ leﬁlis'tlﬁé fyﬁ&ﬂﬂdﬂés&hﬁéﬂnﬂ %’[HCQOSHBI%SlS low HDL levels,
I ent era |Ca y ef fective anmounts of

high Y?lmBYRS‘% ipf Wf‘bl hypertriglycegideripiapd dysipovmiagng nglﬁmmahan patient in need
of suchilybarGe Joﬁ@biﬁih@&ﬁmhi@ﬂahﬁ)g fo@lie pafiént Mefapepiallyl effek@vel aynounts of a

compag 0 g PE sl M5yt YERENA Ak alhoP bl Iber &5t
f r o m t Maorg patiplatynsiotier asgeco df thy peention Hesisof tless glates to a method of
treatmﬁ a con 15’0% sgfé%gé ?rbrﬁ tl%g’r@g'co?éls?ﬁllg l)ﬁl gl%gﬂcgaes% “avzﬁflegoscleroms low HDL

a an
levelsj Img@Wa lmdb |laperpaﬂ¢1@nthyp¢rrngb@@r@iegna add Sltpﬂcéﬁlﬂafrmﬁ mammalian patient

in neeff 8%51'1 FhdideR %fﬂf1s°1ﬁ§£dnﬁﬂist€1@ngt B @he&ﬁﬁén@ ferapeutically effectlve amounts of a

her apeut | cal fective ampunt
compauh ALIPEMYIa b5 0P St HEGPEAAA Aot CBR R BESF s e FMG-Coa

reducthgéhh}b‘bl{&[smel n the HM CoA 20 reductase inhibitor
is a statin. Even mf

I
the i nv&rR Mg RHigrary ‘?ﬁ‘eir ﬁfpgf%e 2 fher’%‘feg?%lstg?% ¥ %S&m‘?t ﬁa%fes toa
metho@of tréaEiag b benditionaeleitéd fonm the lgeap echsfstingwitiygerghadesfprolemia,

athero[S(geroHDE g])g{le Yspﬁélﬁﬂ@hé/%ﬁ r@i"&m"ﬁ%“é‘ ﬁ%eﬁ(ﬁéﬂﬁé and
dysliphigmé; tord Igmymelramd)emnaman@ﬂ of gy tremmr@tqp@mpmsmgaldmhmmg nthe patient

therap@%k'aﬁyéffécﬁv%n@f of §k&ﬁboﬁﬁcﬁ&tf8i%ﬁﬂa I £&QBRfibsd a‘EGve and an HMG-CoA
mnistering tot ecgatl ent 25 fherapeufica

reducigteriltbifoy eV et e SP Aé%fH‘ﬁ@ﬁ?dthB‘F‘)rf‘%ar e et rom the group
consis#8S 6f IbReALARMNR @] pARasdile Todstatineatuchaan, ittvaitiin 8D;4522 and
wherein the HVG CoA reductase inhibitor is a statin
rivastdflt ected fromthe group consisting of |ovastatin,
si nvastiotter aspea@vhiht atvemion tHatie a8 ingetréshrelages o ¥ msthad bﬁreducing the risk

of devg#opV asatcgltldltld sePétét? ﬁ’ %I{éggr%l#i Sttlﬁ% B{‘h Ipé{@f?&l&?efrol@rﬁﬂeﬁﬁeroselerosm

nven I on ates
low }mlh@dis biigh L& evelsghytpdipidemsie, hmrn@glymd@me phchdyshipidemia, and the
sequeﬁ)@ @fjéu%x] 9(?1dﬁ§)h§%c;ngﬂs1fn§ Q&ﬁn‘hﬁf‘cn B¢ Q%ﬁnzﬁﬁﬁﬁiaﬁ htﬂﬂt i‘ﬁfneed of such treatment

erc ester at heroscl erosi s,

therage@tsyr@ NS efprlgq]argc[gptspgg é?@OUW%PW%Q bqgﬁlpgnbed above and an HMG-CoA
reducla¥ighib#drgl yceri dem a and dysl i pi dem a, and the

sequel ae of such conditions conprising adm nistering

to a mamual i an patient in need of such treatnent

therapeutically effective amounts of a conpound of

fornmula | as described above and an HMG CoA reductase

i nhibitor. -8 -8-
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WD 2005/ 121097 PCT/ US2005/ 018828 Anot her aspect of
the invention that is of interest relates to a nethod
woéanosdeimmyi ng t he onset or reducing the risk oPCT/US2005/018828

devel opi ng atherosclerosis in a human patient in need

of such treatnment conprising admnistering to said

patient effective anpbunts of a conpound of fornula I

as described above and an HMG CoA reduct ase

inhibitor. 5 More particularly, another aspect of the

| nvent iAmthehapect of thé nivétttran ént is béinatr@srelatesao ariihod for €ying the
onset o er\e/(%.r Silhet rli]s% ﬁg?vgfsog né raglgrosclerosq 1|n rel%ut hr? ;{t{ersltkm t(r)leed of such éreatment
compipding aslumhstemeao peachpaticuirpfiiestyie ngloudmfm mpmndgaf ﬁmhu Ids described
aboveRh hPRMcREL eCldniScdABtRks of @ compound of formula |

cri bove and an HM3 CoA reductase i nhibitor
V\/n er ei AMaerp eamw@rb'o another prpec oBthe Hpmiop dhat jsof ipteregt glqtgs to a method

for defhQinEMRDNEM bE oPRAtdifpUthe#idkYof dé%ﬂfpﬁl@ rat}féﬁ)@&%s@fn & ¥@han patient in need of
i nvention that_ is, of. interest

such tgpatiment GoPFINGE pfiBisterne Wosatopting! [ eatifs oot Oaamwv%gfr formula T as

describdddb st ah BB1G-CoA raduatassinhipiadrivheteid the HivE@CoAfrediiate inhibitor is a

treatnment conprising admnistering to said patient

effective amounts of a conpound of forrmula | as

descr i Baen mbw\pertinldrlnaneivMbaisd of digunteatien thaths ¢fi interest relates to a

metho\ﬁ’fi} &ia 13&9@ iMERARANCE RS de\Jebeinlg'aﬁﬁfoséléroﬁs RladfubfAn patient in
ect romthe group consi sti ng . lovastatin,

need <§ pmhégagtgpptwon*gpgg&g&{rgpqsﬁnng to5%ig §§t§>pF (#fecuwmounts of a compound of

formuﬁlt I‘Ms astisdadi aBovel ahdﬂiﬁﬂl\/ﬂ}' ChA r@@ctéézﬂhlﬁﬂﬁi \ﬂhbféﬁﬁh@HMG CYRteductase
mor e art cul arkﬁﬂfanot er

5 D A P TR S BUEE 6B A PRy Auvastatn,
meﬁﬁhmyMﬂgmhméﬂDﬂﬁEmnmnv&&dmc|ng_the ri sk of devel opi ng

tatr 22{ ?resﬁtﬁl{ e(r)l ?ﬁo%e }éa?tlc%lali]lg othgnlaates*gei%géf tb%ing%h?igg E)hg[ ils Z)ﬁl?l[érest relates to a
methodfffratetaying tl@rmsﬁm prsreélicn& thomiglod Aevelppingfatherns¢lerosis g human patient in
need 6}§§&rde9ﬁ"x%n% §n51 C% gdrﬁﬁls% 634 ?@t@ﬂ?éf?e%ﬁvé eﬂllﬂiugﬂs [ compound of

wher el n r eductase inhibitor is

formudg Irp§ égspaquﬁbowé e M(&ed redystaserivhibiing athererihg HMO- oA reductase
inhibifk islsiHhekest. rel ates to a nmethod for delaying t he

onset or reducin i sk of

at her o< BIPEFLEP 3%5151%%& thabis o Emef%ﬁfeﬁgeé & pmetgd fpr delaying the
onset b Ieditcmnhe ns(k@lfrﬂdf\nijpfmg aﬂﬂmmrsﬁﬁhlan@nﬁmpsanﬁn peddi of mich treatment
comprasn&a&’inmlsgerm%gg Qa‘.:lé gﬂgntgef%ﬁ{l? %Hlnlgnrt% <F %B%HILr?l of f&hula I as described
abovejané i biaclesterol MDSOEPtlpa irthibatat. dYlpry particartie nntal@p em%ctcwf the [yevention that is of
1ntere%t rlléﬂgt@st to qrﬂneiiﬂbﬁtfoﬂ d%la?fng & dnkt @fl%@l}cnngh@tl&%f HQveﬁ)]P{ﬁ%taﬁl@g)scleroms ina

ayin onsét or reducing the risk

humagy eaﬁ@mdﬁ pwg ng“r?é (TsEErRcaRpYsingadpinifienng o s pivt gtisctiygagpounts of a

comp&fnd%ﬂﬁ)‘ﬂmﬁlﬁ ¢ad dBAHbe MWHE hisd I\GhoREtBIoNABEb:Btibi@hibRorSetbin the cholesterol
t effective amobunts of a conmpound of formula I

ab““ﬁ?“&ﬁ@%??ﬁéaaﬁﬂﬁVe and a chol esterol absorption

| nhi bi tAxothehsespeit bf themvehioh st 8 bﬁinterﬁb&tmtqsttd) omethod for delaying the
onset or redlggzéntg(%ﬁe rtl% ?éeevteiog%ng%}ﬁ dé%?&{g rsees?ctg g&nd%t%)nsé Blﬁrg[%%%d dangef ina
mannnk?éiaaymtmgt i heed o Quchricaiimentrcomprising adgnmlstenmg tolgaid patient effective amounts
ofa chg%o%lrl&) Bf 31y ?as%%e@éb%@@%ﬁcﬁa &Bf&st@ﬁ)@ %st)fp@l&? 1nﬂﬁ)ﬁ51‘ oned

In a mamallan patient 1 n need SUC

t r eat meYiere poHpHY ARpthe ARGt &f e inW@ntto@ t]gaé FSde brgefrpsé Flates to a method
for deByfn@ @ilel oGt INRERS; thOfiskeof Gmmgdh&fthefr @[stéEsﬁanH cafditions mentioned

abovqfj ﬁxfﬁchgllpgg Satl%?ﬁ\ﬁ geﬁgﬁr}ls?cgdﬁ%gt?x{eetsc%glhgél%?f tglazeg t8§a1fl Riglent effective
invention that is of interest relates to a method for
del ayi ng the onset or reducing the risk of devel opi ng
the ot her di seases and conditgons nentioned 35 above,
in a human patient in need of such treatnent
conprising admnistering to said patient effective

statin.
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-9 WD 2005/121097 PCT/ US2005/ 018828 anounts of a
conpound of formula | as described above, and a
wohaisagimr ol absorption inhibitor, wherein thecT/us2005/018828

chol esterol absorption inhibitor is ezetim be. Another

aspect of the invention that is of interest relates to

a pharmaceutical conposition conprising (1) a

compound of formula | as described above; (2) a

compound sel ected fromthe group 5 consisting of : (a)
amourﬂ:thalcbianmﬂ lof fommela I studescrited tinyeendk slidlessrol absorftien Rafbitor, wherein

. 8 n March 2, 2004; (b)

mcCh&Qﬁm: neﬁ%gmégggqgé ?ed fromthe group consisting

of ( i ) AWAFI aag*@hfpféhﬁsmmmq thiayis obinigreaitekdtss to g phprmagauysicplpomposition
comprﬁﬁ% | oon Qurﬁ‘l" IFRSrhnBu af Qéscﬁﬁéhfa%%l (lZ QQ&nﬁﬂﬂd ﬁé&?eﬁ from the group

creta ogues;
consisiipAI (0 arg—w(mly%mrh Pt ost i et BT A QS4B graned on
March(ZJ 2008 ) Insulfel LnsltiARisnelkitediran theGrdipkondi®iag pf @ PPAR agonists and (ii)

igw S 3 D A g BT o s
glucosidasciphibitors (H@thet gltiaigor jepeptdrahegingstso(g) IGhwel, Gid-lagewtiss and GLP-1
receptgreaégr%%tgglé)fé@na} "im%'hgs}" d‘%;ﬁg ‘f‘écg%%bpa%oﬂgts ((i))PdehﬁPg@ﬁP mimetics, and

i nhi
PACARirewspiony hgcmis@ohmholeﬂtp lovaiing agents segcted fepn) the gloap eqgpisting of (i)

I—]MG—@o)Qre(RP AR ﬁfugﬁﬁ*s QM!}@E@ants ?ﬁ)i) T, dﬁﬁ’yl@l'ld%ﬁ@l/ RledTIR: L1 a salt thereof,

oni sts, (vi) bitors o hol est erol _absor

iv) Plz pl})haaquplst@dp} PPcﬁ%p Bl gammgpa Cglelngplillgﬁéf’lé }ngg)étors o[? cho?esferol absorption,
(vii) aby1 @olal ch&teterol( Aty lirhnsferite int@bifotha(Viid adidxifan anldXR) LXR modulators; (k)

| at AR del ti
PPAR.éigﬁzg aﬁlgé S(’lk %}12)15%1’(}7 fcglg:'o%ﬁ St @%%8 azﬁtbﬁ%%&c} %era,r%asgo ef In 1t01y (n) anti-
inflaminakdrpageots othentharagit¢ocdrficoidd; (@ pratio tyyosag@hb@h@tashdﬂ% (PHBHB) inhibitors;
and (p? b#&%ﬁt% 5s9%f%§et (%@{h)sts ps'h&{ &l R§9 ?t'agcﬁthf}ié‘%ﬁﬂ@édqﬁ vdB/077847A2

oni'st/inverse
publisheglomi Septsmber 2612098 and W&Qé@ﬁ Paﬂtﬁh@qwslén‘@if%@l?@@% énd @) a

phmnﬁﬂgﬁ&@g1§%é€@ecgggl|shed on Septenber 25, 2003 and
0809 published on January_ 6, 2005, and

3
phar ma&¥aPhaBpseyticat eaprosisrp thatis Pf igferesigy, 8°mpnsed §dcol compound of
formuRITAE BREEBE Ihein, 61CH'ﬁlﬁﬁhdchQiaall}“a%EeptableQﬁlt blrﬁoﬁ/fa&&herd:cﬁ’ in combination

it N S B B U S P Bk B o St oy

solvate thereof, in conbination wth a DPP-1V

I nkg bitor selected fromthe group-consisting of FF F
\' NH2 ONH2 O NN\ NN\ NF(N/Y FE

. NCF3 CF3 F F Br
BrNfH? OO F N N F N ~+- CF3 ide
CT/ US2005/ 018828 utj.cal |y
accgptabl e~sal tN“or \vat e |t hereo [ i 0 th
a pharnaceutlchth\Q? eptable cdrrier. N/
CFs CFs
F F
Br NH2 o) Br NHg O
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Anot her pharmaceutical conposition that is of
particular interest is conprised of a conpound of
woaoomukeol as descri bed herein, or a pharmaceupCtaiskops/018828
acceptable salt or solvate thereof, in 5 conbination
with a CB 1 receptor antagonist/inverse agonist, in
conbi nation wth a pharmaceutically acceptable
carrier. Exanples of CB 1 antagonist/inverse agonists
~ that are of particular interest in the invention
ora pldaﬁﬁmutinaﬂy heeible saltok subeatd thereofdh antibindtioa wthlalphiviagputically
accept ?Q_r are disclosed in WO03/077847A2 published on
Septenber 25, 2003: (1)
N- [ 3-( An@ﬂﬂerophaptmnqticyl compreditiapl tha igyH @anpicganiptptelt-i@equaprigéd of a
compduﬂl[ﬁ Bpﬁﬁﬂﬁ/llt 9%?@8s%eg@ﬁ£é’ih%g i} H&eﬁﬁcallz %&eé%ﬂle Fjlt or sol‘éate thereof, in
Comblp@tﬂ)}u\lﬁ%)ﬁ)(:@l qq@;g)fpy p%pgp@gﬁ@mrgp)e/agometgan combmatlcglywnh a pharma%gutlcally

acceptmzllk 3#161’ mh@ l@i@&qﬂ}’ﬂ a%ltaéorﬁ?lnlf%fse ag&&tﬂﬁitlaﬂ%fkﬁm@lﬂb’ﬂ ihterst in the
C en 0 me
invent n[dgsc %}ﬁ%é%%ypynafar}tﬁg%/ @Pw g {;Hg;fq in JVQQB/G77847A2

pubhsh«:ﬂdrﬂsfbpremphenymu)w) 2- 15 net hyl propanam de; (5)

(1) 'Nf {33(4 (Ao oghé%}yg &éylb né} ﬁ%}?&}é@k& Aﬁﬁlg%)l’pge%%&/glﬂi—l‘?‘lét%%prsobanamide;

_)

horop
N-[3 (4 chl orophenyl) 1-inethyl - 2- phenyl propyl]-2-(3-c

W 5 e b i e
0

g Fhiprepbengiirt #ﬂfey@ B At e AT
Meln3tprdpagdthiag;ophenyl ) - 1- met hyI 2 phenyl - propyl]-2-(5-c

t.h

@ Wégfﬁbﬁ%ﬁﬂaﬁ@ i ahen%@%yﬁ SRR ABbIIR2: 6. e
tnfesHylppopranayidexy) - 2- rret hyl pr opanam de; 25 (10)

o s A AR e 5 SR B 7 P
N_leff(YBJI‘émmmhﬂd@)r ophenyl ) - 1- net hyl - 2- phenyl propyl ] - 2- (5- t

(6) E]\figl)-(14Qﬁfgmf)hal\ﬂ)Hyﬁﬂ:tqyll—ﬁﬁ‘ﬁé)l}'/lgfopﬂ?—@lay-t:mf)ﬁpﬁéﬁ%&ﬂ%—méﬂylpmpanamide;
N-[ 3- (4-chl orophenyl ) -2-(3-pyridyl)-1-nethyl propyl]-2-

@) Oxﬁrst(mcmot@hsﬂygtzhoal5cﬁﬂwspnéwlpzcyﬁeﬂ&tpns@utwdzmyﬁﬂﬂ&awzde

ef Ineopapaipigtiophenyl ) - 2- ( 3- cyanophenyl ) - 1- met hyl pr opy!
(8) WB-(@ohlordphénydrlomethylyl-pliznylyprepy Yl BesychicRe-2-pyridyloxy)-2-

r m de; (14)

ﬁ}eﬁhfg}/p ﬁpagﬁﬁggophenyl )-2-(5-chloro-3-pyridyl)-1-nmethylp

(9 MolgyHichRrqpBentybi i metbylo’&mltehx/lptozylbwwwm}cys)ndy%y)-2-methy1pr0panannde;
2- met hyl pr opanami de; 11 WO 2005/ 121097
PCT/ US2005/ 018828 (15

(10) R Pé‘l(cmomhﬁwaplh@ﬁyﬂﬂ @epﬁpmﬂh%pl@nﬂm)&mthﬂprﬁg%nﬁwdﬁ
ropyl]-2-(5- trlfluoronethyl

an RGH BT 23 P&gpgﬁozé BPEpR R B
ogytly)pré@paqamide;i f | uor onet hyI 2- pyridyl oxy) -

(12) N-[3~(4-chlorophenyl)-2-(3-pyridyl)-1-methylpropyl]-2-(5-trifluoromethyl-2-pyridyloxy)-2-
methylpropanamide;

(13) N-[3-(4-chlorophenyl)-2-(3-cyanophenyl)-1-methylpropyl]-2-(5-trifluoromethyl-2-pyridyloxy)-2-
methylpropanamide;

(14)  N-[3-(4-chloropheny!)-2-(5-chloro-3-pyridyl)-1-methylpropyl]-2-(5-trifluoromethyl-2-pyridyloxy)-

2-methylpropanamide;
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2-met hyl propanam de; 5 (17)
N-[ 3- (4- chl or ophenyl ) - 2- ( 3- net hyl phenyl ) - 1- net hyl pr opy

woOhe@AgEotri f |1 uor onet hyl - 2- pyri dyl oxy) - 2- PCT/US2005/018828

(15)

(16)

a7

(18)

19)

(20)

@n

(22)

(23)

24)

(25)

(26)

27)

28) (B

(29)

(30)

€2y

nmet hyl pr opanam de; (18)
N-[ 3- (4-chl orophenyl ) - 2- phenyl - | - net hyl propyl ]-2-(4-tr
i fluoronethyl -2-pyridyl oxy)-2- nethyl propanam de; (19)
N-[ 3- (4-chl orophenyl) - 2- phenyl - | - net hyl propyl ]-2-(4-tr
i fl uoronet hyl -2-pyrimdyl oxy)-2- 10 net hyl propanam de;
(V208)(4- chlorophenyl)—Z (5-methyl-3-pyridyl)-1-methylpropyl]-2-(5-trifluoromethyl-2-

hen 1- et hyl - 2- (t hi ophen- 3-yl) propyl
PW%% qmn¥m VI ox ) -2- met hyl propanam de; (21)
N—[[334(0510umh@ryb-E(Sﬁynncel?ybs)ndzfl)rihmﬂwlpmprﬂéﬂﬁwrpitmpcyme}hyzz(pyridyloxy)-
?gﬁeﬁ?f Igarnglgﬁghyl - pyridyl oxy) - 2- et hyl pr opanamni de;

N-[[3514(C raphenyl)- Zpﬁerwh»lp@nﬂﬁﬁwhyhrwé]n%z(Sptr@wpﬂnetbyI(%pxndyloxy)-2-
;mgﬂ Hﬁﬁhy| phenyl oxy) - 2- net hyl propanam de; (23)

m-éa-(éctugrqp Blggﬁ%ﬂétlhwt prﬁyﬁﬁ?gﬁ B;l}ﬁy}'o?zethlyl-”%gxyk?xry?g-

AR kda0peaan de; (24) I
N rprab R R Ao PR iR B AR o2
nsﬂhkmmmopmdan1de (25)

11[3?('4(cﬁl'(og5ﬂ>|tl1§il')®plh§1@t}ﬁke ﬁﬁlggheﬂéa}hﬁ% ?’%?Ly Lehrofs #BfitgAokpy-2-

uor o ri
%&pﬁ«gﬂapmé@nam de; ( 26) >
IN- [B3(5!cﬂrofdﬂi ﬁj?ﬁliyl)t@ﬂ-)éhj)l = 2méthylpREA erqyitr)ﬂu%rdﬁe&ﬂyyiz%ﬁméﬂy) 2-

-triflyoronet - pyri dyl oxy)
ﬁﬁf %Pﬁﬂg'%nlde 25 (27)
N‘l[334(I‘ffbtmmn@})ﬂhﬁﬂwl)2‘121313ﬁblﬂ'ﬁ)ﬂhy{“"ﬁmmfm)hyﬂpmﬂb%l)m:

5 trlfluoronethyl 2-pyridyl oxy) -
fgﬁlhﬁvfpropdnan1de (28)

N-[33 4 {fhorpethlaply2-fhesapd ph@yl() 3-mosthpropi B2y rifluoremietny - ppyridyloxy)-2-
§¥#khﬁ ﬁm&ﬁéfluoronethyl 2- pyridyl oxy) -

propanani de;

- et
R-Paee @ry@p?h@riwf)lyl?zl%T@ﬂwaweplﬂraﬁwx}ﬂ@rww@wwwme-z—ym—
hm%wﬁﬁqkhﬁ&h&oronEthy| 4-pyrim dyl oxy)- 30

S el BBy o e 2 S Sfusrarpsgpridyions)-
anﬁﬁmy@mﬁm@mkhﬁyloxy) 2- et hyl propanani de; (31)

- ?’(;‘; (cglogoz}lg/l}(%lﬁgg?E—YI}d%ln}yll)g%r e rrél?)ﬁo)??l] %y(g r%r?fluor(prxer‘dlly(ib'élp]y1r1&yloxy) 2-
metliythy mExymdQ nmet hyl propanam de; -12 WO 2005/121097

[ WSPR0> 3 N-r§ lino)-1-methylpropyl]-2-(5-trif} thyl-2-pyridyloxy)-
R R R BT g
i%m@$ﬂm®P%ﬂ@% 2-pyridyl oxy) - 2- met hyl pr opanam de;

)(4—methoxy-pheny1) 2- 3 cyano-phenyl) l—methylpropyl]-Z (S-trifluoromethyl-2-pyridyloxy)-

cyano eny -met hyl - heptyl ]-2-(5-trifluorone
@ mﬁ?%?@?foxy) 2- nethylpropananlde

N-[3- (4 chlorophenyl)-2-(3-cyanophenyl)-1-methylpropyl]-2-(6-trifluoromethyl-4-pyrimidyloxy)-

2-methylpropanamide;
N-[2-(3-cyanophenyl)-1,4-dimethylpentyl]-2-(5-trifluoromethyl-2-pyridyloxy)-2-
methylpropanamide;
N-[3-(4-chlorophenyl)-2-(1-oxido-5-cyano-3-pyridyl]-1-methylpropyl]-2-(5-trifluoromethyl-2-
pyridyloxy)-2-methylpropanamide;
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5 (34)
N-{ 2- ( 3- cyanophenyl ) - 3-cycl opentyl - | - met hyl propyl ] - 2- (
wo-2005i109or onet hyl - 2- pyri dyl oxy) - 2- et hyl pr opagamise®s/018828
(35)
N-[ 2- (3- cyanophenyl ) - 3- cycl ohexyl -1 - et hyl propyl ] -2-(5
-trifluoronethyl-2-pyridyl oxy)-2- nethyl propanam de;
and in WO05/000809 published on January 6, 2005, which
i ncludes the follow ng: 10 3-{
(32) 111 [[zEéB-sfaéﬂmgt@hymempaawtgmah&wlbmﬁ;-wﬁmtaxo;dmed@ne}pyﬁdﬂ&y)-z-
?Wlfluo enyl) 2, 2-di met hyl propanenitrile 1-{
ey PR ei”ophenyl)pentyl]azetld|n 3-yl}-1-(3,5-difl

(33) NeoRdphgmypphen@yietdiyil-bemphA-(2rgdluoromethyl-2-pyridyloxy)-2-methylpropanamide;
3-((S)-(4-chl orophenyl) {
3-1(1S)-1-(3,5-difluorophenyl) - dro?f msthgllproy

(34 N}[ﬁiéﬁy@pphenylyﬁ-cyclmwlyMwﬂGmyﬂ]r ~(Jetrifluoromethyl-Z-pyridyloxy)-2-

e 1?0 e T oot bphen 1) - 2-
| u
(35) }\Idglégpxﬂnﬁpl’enyli_-g cyq: P%V]ﬁ{/)mf@}é]ﬁ%ﬁ ]@r(gv[ uoromethyl%—pyndﬁoxy)-Z—

Hrdp aﬁmwhenyl) { 3-

and in w&&%&)lqg{)i%%? E%]P Ly l%eﬁ)Og \ﬁc}g}(xclﬁé O%Yel tl)llc%\;irelé:i di n-|
3-{ 1-{Bi{(4- saler(oﬁlmylampﬂmwdﬁ( Aytidennopiibirgiflumepheply]) @2ediineibplpBpanenitrile
1-{1- [g)({ %1%3% %ﬂfﬂﬁ;ﬁ%@%ﬁﬁm L 0P g 4 3 aBruofdpHA BLERZANbopid-£ol

3-((SA: Q)lomplfelnﬂéﬂr?’d(ls){lsﬁﬁrda tmo WAy droxy-3-pethylpropylazetiinrd-

yl}meﬁyi)ﬂengomtaﬁ met hyl propyl } azetidin-1- y| ) met hyl ]
onitrile and 5-

4- chl
3 S pgaphonyy G-I P S B L koo ey Sl
yl }mefhgBhidhititel - yl } et hyI ) t hi ophene- 3- car bonitrile, as

3-((4- 4I%P§1?1§/§§{?ﬁ1§f£%?1 ugrre?gltél ?{rlg ?r%c%uln%tﬁ% rotp}/] zetug%tl l}me%yl)benzomtrﬂe
3-((1Spihd i 11650-€3+t yanaphieyyl K¢ cppoptich )byl Jagstidinchy 1} €afluore dmethy Ipropyl)-5-
ﬂuoro%%lg(ﬁitlt?{ L£oners. - Geonetri c | somers - Tautoners Many of

ounds of fornul a contain one or nore

3- [(S)‘é%yhiﬂfephelnﬁl)@e{lﬁlsér%ﬂwl't[?nﬂBOfOédéHrl ZstriagelehrdinhenyAt
nmﬂwf ﬂh&u&h&dﬂﬁ&ﬁnmﬁbﬁgﬁﬁﬂ@mﬁﬁt'?WEVS dlas%ereonerlct
I ndi'vi dua ast er eoner e pr.esen
FORIRAT IS T ERRCR I e ek £t AR o
y1} me@QIBPRES 3-dafbopigtile, form as  wel | as in mixtures. Some
of the conpounds described herein contain olefinic

doubl e bonds, and unless specified otherw se, are
as welinssathd phanneicmuicaﬂdteacbqita”bleﬁsamdZolgacﬂwbtrpwfcmlcsmhmatsm vGibrre

pharmg‘lfeﬁ%rﬁ%%%gggﬁg%ﬁescr| bed herein nmay exist with

ol nts of attachnment of 35 hydrogen,
referred to as tautoners. Such an exanple nmay be a

Opticdf BoRBE - BftekdotheRN@eof@fRNIHARIN T@BtokREO- - 13 WO
2005/ 121097 PCT/ US2005/ (;12188 aSIzggenoI t aut omer s.

i ndi vi &Y of becenruedsel 0Bt PRSI R cpeaers and thus
occur @m&m&s a@Dravdrtib nii-heres, GAFP ehndlomat, datemoh@rit muéﬁﬁhst #d individual
s R a0 2 SR BB Gyl o o
well at armixtuplear maceut i cal |y accept abI e salts" refers to

salts @5{%@ af t%g c&ﬁﬁb’&h@&%&‘i‘iﬁ&?ﬁ&é& @(Mtexn BEfHP E&ﬁg&eeoonds, and unless
specified otherwise, are meant to include both E and Z geometric isomers.

Some of the compounds described herein may exist with different points of attachment of

hydrogen, referred to as tautomers. Such an example may be a ketone and its enol form known as keto-
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substantially non-toxi c bases or acids including
i norgani ¢ or organi c bases and i norganic or organic
weaeids2109as wel | as salts that can be convert eBCTAS2005/018828
pharmaceutically acceptable salts. Salts derived from
I norgani c bases include alum num ammoni um cal ci um
copper, ferric, ferrous, |ithium nagnesium mnanganic
10 salts, manganous, potassium sodium zinc, and the
like. Particularly preferred are the ammoni um
enol tangdngird) rifhe ireifyidial tinompetaa ssll smixamnd thaetf ar eaeddimssedatith she
cmnmgﬁﬁgqﬁgn&h%p1pharnaceutlcalIy acceptabl e organic
toxi¢ bases include salts of primary, secondary,
and tertiary am nes, substituted am nes including
Salts A@kHkALd Y occurring substituted am nes, cyclic am nes,

and basic ion exchange resins, such as arginine,
bet ai nSaltsarfl selvates of cpgPuads of formula I are included m the present invention. The

term " aNnadéhthﬁH? Hdc@ﬁtﬁﬁlé QINE e R t6 Balts @te@ﬁx@&' fr@ﬂ'pﬂ%maceuﬁcally acceptable

substagttlaﬂ]é( st &ﬁc;géxge% z)% Iﬂ% selﬂc‘égql %ﬁ%ﬁrganq{ére !gia;?xﬁrg l}r%gqesbﬂ%&?){;gémc or organic acids,

as welhasashlitythgicpebd cbnvegted ugd) pipamacestically atceati sadts. $ults térilied &pm inorganic

bases Mﬂﬁﬁﬁﬁ%&% ar}lrﬁ(?rﬁﬁﬁa péé cﬁﬁ@x '38 el ¥é§'} ?érror{rlgtlﬁl%mgl rHe(l:g]%rglum mangamc
nmor pholi ne azi ne, | yam he

salts, lparxg@mum@otapﬁmm me@umt Hew bnctﬁw hlee Hartlceltaﬂy plafnmqé are the ammonium,

calcmf‘;nr fnﬁ@kﬁﬁﬁh %&a@ﬁum dnllisBHiRR YIRS AR deh&éa%lﬁ{ﬁ‘rﬂ&eﬁﬁgll}t ztb@eptable

. \When the conpound of the present  invention I's
orgams agl? @Xwéaa&fe@ kg salis OEPféB%W’éEC@P% apd) tosiPaY pREEL BYhEteq) amines
includ@@GRRAp b@cuﬂﬁi@-sh@ﬁhﬁed%hﬁt& cybli&zlrbiﬂésn@qdl bagE arkehadgddesins, such as

arginigg, ARG el o S S S s o By arping, 3 ithylaminoethanol,

2-dimehyianiasabahol ethanolamivy, ethylegddinooum, N etlg;ll-mtoap‘hohne N-ethylpiperidine,
: i onic ot e -
glucal‘lzl]ﬁ{%l gﬂfggs%mlr%éllnm/ﬂe zg):a]l{élgnﬁl ?%’E‘%@?%% Ilyéi,n@,nr%l%ﬂ?)l?l%l@ln‘gﬂe, inorpholine,
piperapiagrpistidipa pplyehisairesins ghemplaritioss, theeuemine, trighyliming.drimethylamine,

tripropy®ulif¥, krbmetRarkifé MpNESHikS oni ¢ aci d, and the like.
articularly preferred are citric, drobron1c

hydr oc fYhspithe compppwidof thsperse &Vralahong% apigr jalts maple prppyred from
pharmbh&utiily Gcc@ hlsnonSeki¢ati@s imtfuduEeabrE@icing of@hi€h&idd. Bubhfeids include

formula | or._a.salt there
acetxc,éjgg%e?sg pmic, b%rzpﬁ cpmp, Pré‘élfﬂmc girieyet wZI{ogllc tﬁmarlc gluconic, glutamic,

hydrolﬁemrcebﬁl’xtchlonv aseghi@ti letic,inmidie) dfahhyﬁhndéliesmethanesulfomc mucic, nitric,
pamo1? ﬁ)q}llh%gl{l@ ggs?hori ’gl&g{cagu 1(2 r@agta%lp fp—toi Sl%l%% c ac %1%%{1%19«3
phar naé’empmleréb{ pryferrgbarg eitrégp hydypheorig) ltyércahléns @malm ebosphoric, sulfuric,
and tartiHcSicigqvention rel ates to a nethod of antagon|2|ng or
I nhibiting the production or activity %Iuca
t her ebyoVaiatRsi U Horrdn feffrptodhe ‘@Plﬁ@‘éﬁé%&éﬁ’é? S théreof, in
assomgtl(maﬂgﬁrheivyﬁl Sich @ Whtéh Reproftaivd &hnpls REudghydesehdnhydrates,
lldﬁgﬁ qg ?e conpounds of fornmula |I can be used in the
trihy ArL%e % of a nedicanent for the 35 prophylactic
or theRafegmtdsco the eampents adfFodinde hsre irsdnded® indudeainphhisnaceutically
' ith elevated |l evels of -14 WO 2005/121097
aamp@@%%%é%%ﬁ%*%%@828 gl ucose, conprised of conbining the _
conpoudtisafvefigomrelatgs 1o ashethodt i @ntegomizingror irbitatin gathesprodnction or activity
of glu&rgQﬁ’ 'tlg:?eb'y BQuciiBdi QMIucomégneE@ DRESyRedddfysis, and the concentration of
[actic or t her apeuti ¢ dose of a compound of
gluco%eé‘?ﬁﬂﬁn%? | will, of course, vary wth the nature or

severi tIYAe &fmﬂohﬁdsQﬁ AthiilaQRart 6 Red ﬁlrt&ﬁhﬁﬁfactui’@of a medicament for the

articul ar conpound selected and its, rou
prophﬁactlc or therapeutic treatment o% 81sease states in mammals assoc1ate8 with elevated levels of

-14 -
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admnistration. It will also vary according to the
age, wei ght and response of the individual patient. In
wgensriaiog7t he daily dose range lies within therpcamgeosni18s2s
from about 0.001 ng to about 100 ng per kg body
wei ght, preferably about 0.01 ng to about 50 ng per
kg, and nore preferably 0.1 to 10 ng per kg, in 10
single or divided doses. It may be necessary to use
dosages outside of these limts in sonme cases. The
glucosb e:fof@nsddfo\f esrhbivigg teROMpOund obfotmula L abik tHe@aeitf @attiiale€to provide the
g e%mt and the other terns appearing throughout the
medicdBPT i cati on addressing the amount of the conpound to
be used refer to the dosage ranges provided, taking
IerﬁQ%& account any necessary variation outside of these
ges, as determ ned by the skilled physician.
Repr es&he Brophsdactie exiferapeytic deserpbusraaponnd of dormulad will, efgourse, vary

with tweela{ur@& s&@ﬁty&mﬁmﬁ&aﬁ&ﬂ mle kr¥atedl %e%ﬁi%@l&%hﬁbo&ﬂ' seBcBighd its route of
sol vat hhereof for adults ran (%pn1abo

adminjsatiog I will alo éarps é?coglé%g to the,age, we Bdgse f%lﬂnﬁ 11% V1crirugal patient. In
genera&,bhﬁﬂaﬂﬁ G&sel’fgxge ll1éls Wwithigthe rzﬁllge df fworal &lﬁbud(nS@]Smg to about 100 mg per kg body

B (P RE RRESR S e RARE SR Pty g Lo kmger ke in
Single or dlt”'ded @hst@ rlfmﬂahq r@m“dﬂ}‘m&w dasggeniotitside of théve hhgtv &1 soofe cases. The
terms ®febilvelafholufl® “Alif igthoR Ll nRuRB GAY e olFreARSEPARRE ARoughout the

provi er el n. en I ntravenous or ora
apphc@twmaﬁ@g%smatthecwmqugt of 5| copernd o beoysed ied e desagiypggs provided, taking

into aJc&Hﬁ Sn}l lii:cesgegy {4rombpbate & tlQ@é—raH&st ) d@t@ﬁﬂhed]lgﬂhémulled physwlan

OP refe abp n{atrlo Cs):}ggg' H’BB‘&F F %smngbgg gali/as t ?]Bhrgﬁrmcgutlcally

acceptp)lﬂeﬁeﬂt aini s),blva&b thateof) fck aﬂigtstrmga ot abbt Omgmg) fo aboutdanPppea ey,
preferaﬁ:)frl]y abo% % {o EL nut VaOb %gbin smlggeyor ‘é%tl&ﬁ td? %%)2%%8%%%% g?sg%gsdof compounds
used iabunténation with éregbupagdaof famn%km btto“aar er thy detdraiandtier thergof is within
' i For
the le\)gﬂxéafglﬁjltﬂhﬁ th%%lélﬁtlakalg%%ﬁo Jc%un{ ﬁ{@ d&hh;g{on g?cq'g%g%érg@ t hose .
di scl oFEgniiniraygnopsper omé adlelnw@tlwagnnloyeidsa TeRiEPegEYE daspae range is
from a@aﬁolom 'rr%hb m&lpfomﬁ@(pb&erh'@? ehoin'®. (ﬁr}n@mua&t 10 2139 b cdnipdid of

out I gh as abou ref er ab
Formb it KOGy bR FRORGC Pl h A 0 G Aok e of
comgﬁﬁdagmﬁmnabmmkg&ﬂ&ﬂygmaﬁnmmdaﬁered in single daily
doses %hen used in cong’b g 19)1? %’v Rr %@ q{ézrciosag%s I}H?ec{gbov r%o}! the glucagon

when t he glucagon
antagomist 4re aro@Bed_alom@gdm uslal ciqsw@xr Q@ ogomeditation. hEor@@nlple when a DPP-IV
1nh1b1t%p§u@ﬁ’ 9%?516/ dks@l\ﬁ@d%ﬁ U@ @Q{N §t6 6@9 @7% ﬁsiﬁg'udeﬁ] tl?f,n])f'i]':|;r?\5ZI Hlthlbltor can be
rom as [ ow as a out tO as
used I%WOUBO'@@&P@M%?%“ pAPE fieas high a5 ab@% ngqongnﬂeier%bgfrﬁﬁpw& Smg to

about D50MP, akOH tparﬂielﬁar z{'%uttﬂ) 11'@&{41'1)0@&@@0 P ad Ak tREER sﬁ@lﬁa ﬂally doses or in

divideg gsfeflﬁ gsuzlpgﬁrﬁ? Sﬁgﬁ {hﬁ § ugzlinng)g ?{?tgéqﬁlbsgléél ?{gbmatlon with a CB1
antagdﬂis\lind&da acg@ﬁ@tsthaSZBa pﬂtragmﬁst/a{vense @oam)daﬁsbe ofed dioaesnaht 1@ing from as
low as fl?ﬁlﬁ%éalgg 06as ‘il{glh?s a ro%gl(f’bgom more rﬂ%ﬁ f;lﬁy,:ll'rtlr%ba antangam from about 1.0
ngtozmﬁﬁlqmnﬁgmi@@ﬁhb&&&ﬁsmam&sﬂsnMEhamﬁam@bmnéﬂmgtoamnulong
h i

adnnng%%gé I,kl'ﬁ%lg Hﬁgf“& érll%g gfsé?ﬂ&éh cﬁ)?ég‘jﬁ épﬂn?tﬁm% %&mlﬁé‘stﬂf d8§'s of CB1
antag%ﬁﬁmﬁﬁwmé‘émh}ded@tge%‘?&@m S@e.tomsy 61§g>|7\mt %mg ﬁ’@f}g@aﬁ 10mg.

and a pharmaceutically acceptable carrier. The term

"conposition" enconpasses a product conprising the

active and inert ingredient(s), 5 (pharmaceutically

accept abl e exci pients) that make up the carrier, as

wel | as any product which results, directly or

indirectly, fromthe conbi natson, conplexation or

aggregation of any two or nore of the ingredients, or

from di ssoci ati on of one or nore of the ingredients,

or fromother types of reactions or

weigh ereﬁjgfa
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i nteractions between ingredients. Preferably the
conposition is conprised of a conpound of formula | in
wano@muet that is effective to treat, prevent POT/US20108418828
the onset of type 2 diabetes nellitus, in conbination
10 with the pharmaceutically acceptable carrier. Any
suitable route of adm nistration may be enpl oyed for
providing a mammal, especially a human with an
ef fecti ve dosage of a compound of the present
Pharmiacented Compositoms exanpl e, oral, rectal, topical
par ent rs%lle tl&égla%% tﬂé‘%@% @c‘éﬁ(ticaf‘%%ﬁ)lositim ?esla' C%ﬁlpm of Formula

be emp dosage fornms I nc
Tora m@ﬁn@p@waﬂx %féﬁé%ble wltopwaleicdhycofand EEWWU%% Regeptee carrier. The

term "G&ﬁﬁéﬂtl@@ ’ en%rﬁﬁ’dg’s%s a gfoﬂﬁcffﬁ&hﬁnsn@Qﬁ@&ﬂbé andlﬁerﬁﬁﬁe&@ﬁ(s)

with or bei n ef erred |ng.
(phm%cg*tlc@gn%%t@ e(ﬁyfglpwg gfmatkﬁ &gﬁnelb H%W?}L%Sé'a ct ich results,
directlf€lindirsotly, fin ﬂmabmbﬁﬁdwn &uq)bxafqn dr agereppeiompbdfeny wai @Tmore of the

ingred%llnés :1@)5? :? | !gglhtl I %?e? %rZIhoareé aH g 1rnI egle%% ortfnis(')hkother tyr]i)e% %f reactions or

interagi@gebepiee imgredidntu iPiidoraldy the commsp@nss omprises| af gicompaund of formula I in

an amg‘tﬂllt Hlta{ 8 Qﬁ“ecngf o4t gzl%(/éilt %ﬁy"‘t‘ﬁe ok@lof %@ 2 dlaﬁé{&qﬁé}ltus in combination
mcrocrystalline ¢ ose, | uents, granu ating

with tl@gé‘ﬁ’tn@ceqﬁﬂﬁlry aceaptable caister s, d| sintegrating agents 20

and th @any IskigabletohtB 6f aﬁ:lﬁﬁlﬁstfhﬁlo@ﬁﬁif b@éﬁl 168ed £6r f@loviding a mammal
s]?Wclers sules agd tabl ets or al
especi

A hllﬁlilagf\’@ aéldtf ecéléle pRage cpﬁjgpqn%éng pbq:sent ’ijnrvgl[i)t%rn?%or example, oral,
rectal,acifidal)ipaden@dial, @oylat, plimeisy, andl, aapth liksmaehs @sdoyedt Beamples of dosage

|
forms tmagl.‘d%?%}é?sn{rg Hlsg%rsg(én%bs)}g%eﬁggne ogtltt}ong %@Eﬁles cIealgn§%11ﬁ1%911ts aerosols

&> C6
amimnhhaqmboaéwb@ﬁﬂmmq@@ﬁﬂWﬂn addition to the common

d osage Irﬁ grr gﬁmgg%ﬁl E?i%qo@ﬁgﬂse anytJf @lwq{g{m? HEScQfical B hﬁy be employed,

al's ered by control rel ease nmeans
such aa By pmple) Wajesy glyml;s\f Pibealodhotshilaveripg 6&6@%@@8@%&@@ Golpripg agents and

the hk§ 1n th%@aféaff Sﬁﬂ li ﬁéﬁbniz&g el 381 9 8ions? oP@rie3ORich as starches,
Hg and 008, 719. Phar mace
sugarsc@ﬁ:ﬁfegw 1Bﬁ§°‘

E)l",t% %?lagwth 6\I1Pr1§i1ﬂt% gﬁlﬁgs,fdbslmtegratmg agents
and the likd inakbdaky (Sﬂdfzﬂ%d)lﬂﬂﬁ e.grpppwhas, paestkn biebiablsts.dS didroedl @reparations are
prefenl&'l?g:,] i}%ﬁaﬁ?ecog tlgnr r??se cf)e Félrnnistrat??% t%lgts g?d éa% bL‘I rg'prgs?ﬁt%he most advantageous
oral dosagpr wndki femnis, Ihksmedptaﬂd@ mmagy joe gcpaaqqhhyggn@d aglepussy neptaigeaous techniques.
or a Syg 9&%1{{5‘ tHerﬁalHloﬁ g&bﬁ%rmé defblt Foove, tRORMAIMER WS Formula I may

I|q|,an0| -1 N- ter enul'sion or a water-in-oil

also b pipipigtereshpy §p@wlle®9@ﬁswaem@§ Aelivery<denisss speh 3srtkqsafesgribed in U. S.

Patenthyosa@m:ﬂmem FIH08; NEEY URCcRsig) 108 3,@0@0@&& 4,88d,719uch
i ncl ude 't conbi.ni n

met hod

T baiacs ey ERoprEios b e e SRk oy gt
may bE bﬁbsﬁﬂﬂ@@ fistre@naitadueh asp:laﬁnks etcHeys oumibfecreathycoatahing a predetermined
amourrt 0 {hggct:tgvelfx%%redﬂgn%( as 98%) e 8¢ %ﬁr?{l?ea oggs'; 2 s%gu‘rﬁ@% é,s;) suﬁ%eh%lor?ig 21 aqueous
liquidt deem;agiidoun qu@@a py-ln-wahqr qadlsion org water-ibyiod higuil anISiOiieSuch

€
oL B Sy 675 AR i Py b 40 BN i e
step ofgeynbiEngihe petive algbgdlesés)d@%hee@mqﬁ §OTPRBENt-| Brrrgel ptawposmons are
preparf@ll bﬂ (AN Snd SRt AdRgxihd Be asive ViRt Sien@Bt Wi taliduie Jﬂf?ﬁ@l@i divided
one or more -16 WD 2005/ 121097 PCI/.US20 OS/O%

solid (@;Rﬁr ﬁ(i)rg}?ﬂngnt egldéhen i NerasAY; m?%ﬂ—ﬁ?tglgﬁ]f@ en&lnpta td§s1re pro uct form. For

examysél aftaedt &tﬁt& $)e @f&ﬁardd Byp&@iHeation oﬂ\rbcbldﬁag Ca’ﬂﬂ)reissd tablyts @y be prepared by
comprr%s[lrggttb 2k é]é)w\mgt ;i,g)wgﬁra?r ?ra)r(l%ﬂei %onQal ng %eelgtwe s? gﬂlo%ggﬁr%ggcgwieﬂg one or more

may contain, for exanple, fron1about 0. 1 ng to about
1.0 g of the active ingredient and each cachet or
capsule contains from about-10-1 ng to about 500 ngy of
the active ingredient. 5 The follow ng are exanpl es of
pharmaceuti cal dosage forns containing a conmpound of
Formul a 1:
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I nj ectabl e Suspension (im) ng/nL JI Tablet M/tabl et
Conpound of Formula 1 10.0 Conpound of Formula 1 25.0
woORwdskoml | ul ose 5.0 M crocrystalline Cell ul osec#152005/018828
Tween 80 0.5 Povidone 14.0 Benzyl alcohol 9.0 Pre
gel atini zed Starch 4.35 Benzal konium chloride 1.0
Magnesi um Stearate 2.5 Water for injectiont.d. 1.0
nmL Total 500nmg Capsul e ml& capsul e Aerosol Per
Cani ster Compound of Fornmula 1 25.0 Conpound of
excipiérd, Bgl, ainiler?ﬂﬂ)ritgnts ldé edness enrfadianth excd didpiersanthPVibldedytableis mey be made by

Inoldin:lf'gr%)at2 n&%%%@rlﬁes ]tﬁ 0 { O%P%nu El)r#ogslt%l gﬁg 5@%‘%\? ﬂlh'&ﬂes%ﬁ? each tablet may
contaiGdorxxmaple.dronT et § nigo Apupk@y pidhs aévivel srediebieand eadheachet or capsule
contalﬁsolﬁ&? &B?)Elﬁo 9fmgl;t9 LBt So0 m@@ﬁ’th@&‘ctﬁ§ R@redfdnCONDbi nation with

s that are used in th
t r eat nBAE IPPWIRE RS FAMBIES 'afwhﬁ@iafﬂ@ceiﬁ‘g@ee frrmg gopgaining a compound of
FormdM Bbetes nellitus, as well as other diseases and
condi tions described herein, for which conpounds of

Formila—t—areusetul—Oher—drugs—ray—be

InjectabtdBuspention @ah,) by| a r engiml and iTabmn anount commonly  Mg/tablet

used, _cont enpor aneousl uent | wih a
Compayndof Fermulge | o :J-" a1 189\"‘*“ &)f A ?—%Enfu! all g 20
Methyll&ﬂ'ﬁioséont errpor aneous! 5.5 wi t h\/m:ﬁer}@fanmeoellmbd'eer 415
R HL e T R
Benzyt logholind of Fornul a | 9@ pr ef el?re@dhtmﬂect&anthnql y, tlhe 435
Benza&%falj‘qlglagﬁﬁ)upt%éfél . Eor‘r'pOSI td ons g M‘él %sm&@?e%?a@et I nventji on 2.5

UST UTat aILCIIId.I.IVCIy culTt arirutie ul gl

Waterdortigiectmot i ve i ngr edi-@ritGmpLi n jdbdilti on to a conpound 500mg

of Formula |I. Exanples of other active ingredients

———t—h‘art—nﬁy—be—cm'rbﬂ med—with—a—cgonpoundof —Fornota
C i i ni ! Per Canister

apsulei t her _adni ni st er edmsisprspigt el yAwpsdn {he sane

CompB&n%.ro%&%ﬁa' f: al co_npos'bg'bons-;[ 2@0&&%11&'%0119&'15 lar en O_t 250 mg

LU Y ) rguarimrues y outr Or1rrtr, Ill:‘l I OUTITIT 1T,
Lactgshenf or mi n) (b) PPAR73g0ni st sLeC(ﬂ@md\]FLtqr@@nq tazone, 1.2mg
Mg ﬂ?éa?a% i tazone, 505| gI [ tlag_one) 'f&)ﬂdr&lﬁéﬂllang NI( d) 4.025¢

sommatost clll T, (€ ?T [Jlld gl ucC aase |LALAL UI tors k . 0.,

Total ogl i bose, mgli ol , 686mg hosd)Dichipyodifiopromgthang NE tlor s 12.15¢
such as those disclosed in US Pat -17 WD 2005/ 121097
PCT/ US2005/ 018828 No. 6,699,871B 1 granted on March
Combpnatignjljrapy) LXR nodul at ors and (h) insulin

secr et agwﬁﬁlsl@ Qe@ribed, 6 CbAPRNANBIFRIMEIAT BB Bisel®in combination with
other é‘pz‘lﬁﬁ%{% Ira?efq% n%’gﬁ t?e}a{r%%{ﬂgrlé\r/eé? ?r&%ﬁ(‘i%/:n}%ﬁez (Iéqcsl?t’soé %/@6 ? éliabetes mellitus, as
well agbijtbruliseates argll cphdiramideeribgl hepim dorivdhich compoids effabeyla I are useful.
Other d%g? i agzrd’rm}ug 1538 tbﬁrg &gv%% x&cp k) %ﬁ g%?lﬁt) ?cgmnglﬂgﬁﬁgl doﬁﬂeﬁ%ﬁoraneously or
sequentiafipritbanompmad phbeEubdmHGun dsompwof 5Bl | iBised contemporancously

with O\QQ 9131{1&2 Z&%F cﬁ%&so H pérhlﬁﬂa@i@n Eﬁhég&hﬁﬂp&fmé%ﬁtlo@%%nﬁﬁ?subm other drugs in

['1shed on_Januar

addmvmqoghﬁcoma@m@ oéfow iy RSkt Becorngtygrelipappison sempositions of the
preserit 8&/8iktbn &chidd %ds@&ﬁﬁﬂ’tbﬁﬁlﬁve@&:}bntaﬁ&m& af in6@ ovet KdtiRe ngé&lents in addition

toa c%%&rgu of%%&p\gaf ampg Hg?thigleaﬁt?\fe;ﬁgcrgchen?s tﬂz?tsfr?ay%e conaqﬁned with a
compound of Formula I, either administered separately or in the same pharmaceutical compositions,
include, but are not limited to: (a) biguanides (e g., buformin, metformin, phenformin), (b) PPAR agonists
(e.g., troglitazone, pioglitazone, rosiglitazone), (c) insulin, (d) somatostatin, (¢) alpha-glucosidase

inhibitors (e.g., voglibose, miglitol, acarbose), (f) DPP-IV inhibitors, such as those disclosed in US Pat

-17-
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effective dose of each will be used. Thus, for
exanpl e, when a conpound of the Fornmula I is conbined
waQomsiteinsa PPAR agoni st the weight ratio of thecCcT/US2005/018828

conpound of the Formula Ito the PPAR agonist w |
general ly range from about 1000:1 to about 1:1000,
preferably about 200:1 to about 1:200. Conbi nations
of a conpound of the Forrmula | and other active
ingredients will generally also be within the

No. 6 699;87&3% pianea e Maacrmgae 20031&(@) ]LX]R &&dﬁlaﬁbﬁ&ﬁd (1B nsefid Q@ie'ta‘gegues (e.g.,

acetohe;?zﬁ%e%lér; E:l Igl?tc D dF oc o \égero;l)arr]lgé1 ornurlu & &Lljig]gm? Olgﬁ{ﬁlfnglr}der%vubdg gliquidine,
gllSoanmmddmglwmxann}deoglhmnanm@ ph@lbubamldentglaeedmém talbwmide, tolcyclamide,
nateglankﬁQn@%ggﬁ1n _dg) ta&?Cﬁ ?frﬁﬁb@t[)rs' ek S‘sq‘irg&'ﬁ%?t éﬂdl <8 @{)ﬁlf{o%héfs disclosed in

m Xi ng varil e
WOV B Htearblishad Olt%mhﬁf 253 ﬁo%amé &W%@B?%ﬁwllsh@tipn anuary 6,
2005. compound according to formula I, ( 2) a compound

sel ect fromthe con i Sti : DPP- .V . .

”nhi bi 167 weightgptio g it 152)%@ alig té% %eéﬁPdf%CBYﬁ ipggdient may
be Vargﬂ tht}hmomﬂs lisdts aﬁ@ deﬁen(ls; ﬁpoﬁ%l%fﬂ@%ldﬁie&f ant aéth\le)mgredwnt Generally, an
effectlv% ? l.lsfélrg UI? gvélébe) usey ué rl}orI er)](g ui;ll wlgezllc'la:lrclg ) %{1161 ug{he rer1§qu 1is combined
with aaP-P@lnggmstd]m\eelg}n Inatigu of dhesompéund oOBE Foewmdegk tothe PPAR agonist will

generﬁ?tr%? ?gﬁlta%é érﬁj@j’- ?&, a}%g‘gg&%g? p;%f?%llglgaﬂg)u@%%% a%out L: éOO Combinations

of a cqppneird @fghe BorauleL Pm‘r dbapetbre ingjehiensy will senecrallyabapbe vithinhe

aforenBnhiBiel ¢Mge, Bin RABARs, ﬁpﬁﬂkﬁ% dBse FPAH tivs méﬂealent should be used.
chol esﬁ:er ol lowerin nts sel ggétgd fr

rou
Cons| SEPTTINANe ProMRECCIACBRATES SEr I FPY beogogibmep jth any other

active $i@gpdesitsragd then added tog thebaadriimgrédicnt s alfedhatively @@torder 6f @ixing may be

or a salt thereof, (iv) PPAR al pha 25 agonists, (V)

PPAR al pha/ ganma dual agonists, (vi) inhibitors of

chol esEznoplesads pbarplacetical Combipatimp pdompaSidncindhdss t(é) a¢ompound

accorcf?ﬂ%tl) tf&%ﬁtfl e(@)”‘f gorfloﬂ&nhcpéei Qled ’fr’&&vtg %r)ng@%hstﬂfé’o‘fi 3&5 Eli 'N inhibitors; (b)

varied

modu agoni st s,
1nsullrhq@p$1@4§§§p]le§;ecﬁ§wp g@rg(g@lp cemlstlgg of (DBRARpgopists andy(ii) biguanides; (c) insulin

and 1n§1{11§ @ﬁ&t@t:iqés edd) suMdhAinte and Ghkr ﬁmlﬂn'sbdi‘étllg%gﬁ@t @5 ¥ glu@(gsﬁﬁgesinhlbltors ®
ot ner an

CB1 r%ﬁ@bﬂ’é&gg%létg lf%grgéggrgtnis%? SjﬁHDal’ g&f‘ o mlgﬁg}:sel receptor agonists; (h)
GIP, @Bhﬁ@euimsatnﬂ (€71 eercslﬂomemsts,t(s PAITAR( BACAP mhmbuim;:eexdtﬂAsmm ¥ceptor 3
agomsgs 2810 é:%ol fz::é{lﬁge]z{ggrétcs: g?l%céeﬁicfgomvnﬁ? %rou% cons1sI11agr q}dl) ?—I]\%% %%R reductase
mhlbltprso@D ckmdesrehteiil) niaktinylalcohob nigoitme aid Ol‘r?esakt peiof. (i) PPAR alpha

agonis@sx ﬂ)ﬁ) a?ﬂ@/%arﬂﬁn@ diHi Qé’dng?sd (v1)IM1ﬁHQ!‘5W:B%IEQ§ %E%ﬁﬁ' &ii) acyl

eviations are used wt

CoA: qhelaﬁfrrﬁwymms&@se dRhitators erdbiaporidnsyrnd i) LXBmdplat% Bt} PPAR delta
agomsts tl) l@hﬁdb‘:m@'&mﬁﬁﬂm&q h) @ &Qﬂihé'acﬁ%nsp&@& ighibitoBUh) dn@Xnflammatory

enz .| oxyca

r
sgents 5 i FePPoET Kb 55 PR D Hopbs Rty B Ll Wlbitors: (o) CB1
antagdésiinverst apohists anbEhaperntidentcaltpideeptytile ciniieri dazol e DI AD

Izcglr Ibf) | Ir ?n l 22%%&%? A‘ggﬁ c%arabee] sgrr%%%(i)z@ri IPI'l dell%ﬁ(grldz?nrc]:g Fith the general schemes
provided BAcwi thlsapinmmgt@ntihé sperifie e Difpl¢sthat are provided. Throughout the synthesis

' r g C

schemés, g?l%%\’t'fﬁfopi %&é ???n“grhq)ﬂft %45‘%9%% 1‘?45 :IJEI%\)/SI::S déﬁ&\glsgﬁ@ﬁatecpm

N, N dinethyl f ornmam de FAB-nmass spectrum = Fast atom

BuROSRAGNEN 5SS SPect r GREARBNz] = benzyl

BOC, Boc = t-butyloxycarbonyl CBZ, Cbz = Benzyloxycarbonyl
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Et OAc et hyl
chr omat ography e q.
wabkowsiwmer hydri de  HOAc
t-butyl ether
CH3CN = acetonitrile

acetate HPLC = | -Egh pressure liquid
equi valent(s) LAH = Lithium

= acetic acid MIBE = nmeChgIS2005/018828

HOBT, HOBt =Hydr oxybenztri azol e MeCN,
MeOH = net hanol

TFA =

Trifluoroacetic acid Me = nethyl NMe2 = di net hyl am no
PBS = phosphate buffer saline 2ClPh = 2-chloro hen |
Ph—=phenyl +-PA-=—i-soto—anel—THE=Tet+ahydrof-uran

COY, = E¢looctadiydel dyl  CBHL

L DIOM =alietorbmétithe = | sopr opy!

acet 1L Pr I sopro
CDb= Farfiory gmidazsiey  qr e pt &

DD i TR A e

Dcmrﬂﬁmloheﬁyleﬁbcbdﬁﬁﬂdsay b

)e mﬂapaat-adneahmzﬁmdbpygidme t he

nmet hodol ogy outlined |

DIFAHBQIrbpS leteMemRs. 1 n ¢

Lnventi oh—t he r‘nrrpnllnt

dniEy f°'%§w%§%9?ﬁ§tmm

bn
I'Qf‘l ‘Frr\m
T A |

No
| \t TAT

DMA® eaﬁfﬁéﬂhﬁdcetahﬁde(w de i

ant(aH étlﬁdRBl)B TfO/ N PN R3

DNQ T QEY"\'I g@%’ﬁg’a‘?\ﬁ?ﬁnﬁﬁqiyl (

PCT/ US2005/ 018828 Com

hr &grznass %7%%$§%gb bardmen -mass

HoSREEOIPPY can in turn be

eq. CRAlGHta) | y avai | abl e,

re nden i on
Etg _pa[leld b{t co densat oH

b B O

q?chroma?tography

lmd\l\ﬁl_htmutrfmﬂnnﬁmhmrmee or nmay

ORGPy oo oir Lo PHE 2t Phiblll™ 1O
HOBT, HoBt-HREoxybénzahgee | 1 Mm:thchN :ba}:dtonﬂﬂé:l ay et al.

1993, 290.

\I n\l':u | alnl Py
€

A

Me&% lllllll

kol 35,2 iy o Ty Be 5

Mec‘zﬂllhétﬁsﬂpondl ng car boxyl i

o
—caut propartu ot he

C Nadec= dlmeﬂlylamimse nt with

at ele

PB& LD p%&l@g H’if?e&uis S ﬁ.

Pht:lpﬁenypresence of a cata

vroant
VA ILLY

f< N1
pv

:\ti CT %L Zgnﬁﬁga%%%%%

nfmé%yfof{lnam de (DWVF

| VIPA G- issppepahol Of _
is

nr\f Qc-t-l HA
C6H1hl=©yd1&exyln the preseng

j; ﬁ omt. nIper at ure,
DIANL -
ehyr—har-ofatre—anta—raghesStum

nRYIU ot o ol
e iRAbasepspdhcaset ri et hyl am ne

roti c sol vent
IPr’FdSQPrQPX?El ve I/af nacf et

S | acetate for 1 -
%ﬂnrqomﬁwﬁ

ert o-o0—¢

JUTTCTTO J.

2 4%@1(?@%1‘. JicKBisplient) L OFt

Compounds of the present invention may be prepared according to the methodology
outlined in the following general synthetic schemes.
In one embodiment of the present invention, the compounds may be prepared from

intermediate II (vide infra),

\\/(Rz)a

HN
\\\COZR

where R*and R? are as defined above and R represents an alkyl group.
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(R2)3 3 MyC12 Et3N (R2)s/ 1 Benzyl hydrazine 2 may be
prepared fromthe correspondi ng carbonyl anal og by
woandansatri on with tert-butyl carbazate in the PCESSZ®MS/018828

of acetic acid in a nonpol ar solvent such as tol uene

at elevated tenperatures for 16 to 24h, Schenme 2. The

intermediate 4 is then reduced with a hydride 15

reduci ng agent such as sodi um cyanobor ohydri de and 1

equi val ent of p-toluenesul fonic acid, which should be

added iGdnpotiide Pykmean fumsbd p‘tépare@l Hyebndzhiatieh yf thﬁﬁ&éﬁo&ter 1 and benzyl
hydrazgxﬁe: f g ciangpoglgdsgflslgmﬂ%ers rez%?gl%legga year\]lg (l;larbp 181 %Vlill 1othe h‘ierature P5 ray be
convelaimtbftprepasedlbyaman@u ofhmetbods dgmikidmytd ﬂ'@ﬁQﬂkdh!d Qﬁﬁﬂ‘F)ﬂ‘t Om route is illustrated

o

in Schglge égpd d‘etscrﬁdm Eted’fp% theHE Q993: b(i) X ghl@ﬁ’dé?o ngch may be

ora e co X can e deconpose

commsnc@wv 9vadalz1¢ atreadily REpaisd fomdhe gorgspopding erabaxlinaeitt %Mqaenent with

thionyPEn1XdAGE el&aﬁ&ﬁ&n&?ﬁﬁed & o@hly&hfcﬁfdb ﬁf@oﬁleﬁt SER rdddhylene chloride in the
Cal abretta et al

. rotectio
presenge ok 3 fatalitie agiopRho! flige é’fy f@@%a&ﬁd"dg?% e%ﬁ@ﬁ?mwﬁwedﬁ treated with
potassﬁﬁi éi‘hﬁ w@iona® abd hgresinmatptilcinaks edencermiaky/duelngs triethylamine in an
aproci it i Bt BTt SRR e hour the

addi tion of trllsopropyIS|Iane. The hydrazine 2 can
either be used as its trifdhgwedacetate salt directly
fromthe deprotectlon or the free-base can b be
prepared and thg material isolated as th

hydr ochl or i .«ﬁ atd by SHECPIFREROBT aquWoahl oric
acid and evaperation of phe s vent n the case
(R3 not H)(Mhatzinternediate b contai®s a dhiral
center, the enantioners can be resolved at this point

DY I QRERALARA ASLIG A IO elorRl A ARSI AR
condepation Wigkiteoduityleantzaie ttthe prpsenestaf peatic acid ihp %@P@larr sqbyantsagh as toluene

at eleVRE D CRTP! £X18® 248 SSEﬁénkEer THR 1Bttt dfale 4 idlhen reduced w1th a hydride
etrahedron 1994, 50 . The solvent used f

reducipg agen} gih md@%a%bpvhmdaPladoh%ﬂuwgll?ehofgsm&uenea?l@a&ﬁs1d which

shoulcalswladaécematdecthsédamn Aﬂlél@&t&léryead&ﬁﬁ adib &l .be ﬁkad&s b e86d1ve@Rin lieu of
30 enanti osel.ecti

tOluenﬁﬁlILljl%lr?I ée%%tiﬂ%tl%%afm lﬂu} ina éaalaB §7pr8ti]ﬁ ﬁpﬁ/lent suchas tetrahydéofuran (THF)
for 16et8h anmmgit eqnipy:raase detlowing equeatroverk-up; tAObMe00Dlet 2408 Aecomposed

o R A g5 B o AL Py o

CalabRita etad.ObnthabindA2l, N36)NHRpietestionqd thedH PG P8P ispgEieeted by treatnmgnt with an
acid sd-dﬁ%s tr%gagetlc (i seRaRReABRridlat a tefabBri¥ule fof P29 - 7h. Zhe reaction

can be performed with or without the addition of triisopropylsilane. The hydrazine 2 can either be used as

its trifluoroacetate salt directly from the deprotection, or the free-base can be prepared and the material
isolated as the hydrochloride salt by addition of aqueous hydrochloric acid and evaporation of the solvent.
In the case (R® not H) that intermediate 5 contains a chiral center, the enantiomers can be resolved at this
point by chromatography using a homochiral stationary phase. Alternatively, hydrazone 4 can be directly
reduced with hydrogen and a chiral catalyst such as a rhodium DuPHOS complex as described in Burk ez
al., Tetrahedron, 1994, 50, 4399. The solvent used for the reaction was generally an alcohol such as 2-
propanol and elevated hydrogen pressure was used. This reaction would give material of enriched

enantioselectivity which could be further purified by chiral chromatography as described above.
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Condensation of the (3-ketoester 1 and benzyl

hydrazine 2 described in Schene 3 is 5 carried out by
waeaisingothe two conponents in a solvent such BETAS2H05/018828

acid or acetonitrile for 1 - 8h to give the

pyrazol one 6. Elaboration at this point to (3-al anine

ester 7 can be achi eved by saponification of the

ester 6 using a base such as aqueous lithium or sodium

hydroxi de in a polar solvent such as tetrahydrofuran,

di oxane, nethanol, ethanol or a m xture of simlar

sol vent s. Cbupllng of the gﬁkgwalanlne ester 8 is

t hen achi eved usi ng

1- et hyl - 3- ( 3-di et hyl am nopr ogazh - carbqp&jnide oAk
and 1 l@@xﬁ@@;otrga‘ k[ﬁ? S
ben@%%iizgﬁﬁm FINEDY rolldlujH agbhonl m
hexa uorophogﬁ E”G(PVBQEQ and arrpasest gen&Y-ahboy 8

di i sGpropyl ethyl anine, in a solvent such as F

N, N- di net hyl f ormam de (DMF) or net hyl ene chl %Eﬁ? %@

3 to 48 hours at anbient tenperature to yield' the
conmpound 7. Pyrazolone 7 is then treated wt PfAKi ¢
anhydride in a polar aprotic solvent such ms | N

the presence of a base such as triethylampe at -78 C
to roomtenperature to afford the internedi at"¥. The
product is 15 purified fromunwanted side products by
recrystallization, trituration, preparative thin |ayer
chromat ogr aphy, flash chromatography on silica gel as

descri l?l%g at1\6\ﬁ og:the ?tléetdestgll eﬁm be&yl t@ﬂ&zm@ QB3cribé3n Scheme 3 is

2923, urification i nter nedi at es
carrieq qut h@aé% éhe.two pmpcglamfé inrpesRlyeRt sugbras taPF‘élC ipfifl oF #pstniile for 1 - 8hrto give

the pszolbﬁe 6. ACEKBrAiohat t@ls,poﬁg to Bialﬁkﬁﬁe danegly @zﬁﬁﬁ)achlem b9 Q#fRakiastion of the
can be resol ved vi a é_lral SB 8%57 elt norg&%

ester QsHE hase Welhawadpyaus Hibpun ersodfu § soliept

tetrahyDEkfat Zi6OQ e, B@?HahlﬁZﬁﬁbﬁder&&ﬁBtureSlf hﬁmar ﬁ)lven@O(Z(Rlph@ €F the beta alanine

ester %e{l E%uevreil }15%%(13—&'5%: yl%%r@?&l? ;éar%%%}rg’ée (EHC')\"é;Ed 1-

hydrogypeina@idzdle CHOB1) @r(’asmgotrl@zok §-ylpxy8risppirelidindph@@Rorgum gexafluorophosphate
(PyB(#T 5@ g% %ﬁe@%@ ddsoprbﬁ@lﬁlziﬂ%n@ 1IR§so'ﬂ/e§3squ As Mim@thlﬁformanﬂde
(DMF) or methylene chloride for 3 to 48 hours at amblent temperature to yield the compound 7.
Pyrazolone 7 is then treated with triflic anhydride in a polar aprotic solvent such as THF in the presence
of a base such as triethylamine at -78° C to room temperature to afford the intermediate II. The product is
purified from unwanted side products by recrystallization, trituration, preparative thin layer
chromatography, flash chromatography on silica gel as described by W. C. Still et al, J. Org. Chem., 43,
2923, (1978), or HPLC. Purification of intermediates is achieved in the same manner. If the intermediate
11 is racemic (i.e., R® is not hydrogen), the compound can be resolved via chiral hplc using either normal

phase or supercritical fluid conditions.
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15

[/ Oor 7 J (R2)s Final products |I can then be

prepared by coupling of internediate Il with an
wapprsaprivat e napt hyl boronic acid 9. These CORpPOWS2®S/018828

are comrercially avail able, or can be prepared from5

commercial materials. One such route is illustrated in
Schene 4, tricyclic internediate 10 is prepared
according to Schlosser et al., Eur. J. Og. Chem,

2001, 3991. This can then be aromatized by treatnment
with sodiumiodide in an apclemed sol vent such as
acetonitrile foll owed by addition of
trimethylsilylchloride. The reaction is sti C&f
anmbi ent gerperature for %Ol;o 5h to give e 11.
This_+¢ n be c éd Aomcarh@Nboron' aci d by
treaf, nt Wi T +bi col atp)di boron, §si_um

acek afdd 10 a pmlladifdim cat al yst ch as p§| | adi um
I chi oride and a |"gait such as’ diggeny! qr%mr!/libgdloxane
ferrocene (dppHX=HJbe&FCeaction i s "Heat ed i) B, DEA[FY

aprotic solvent such as DMSO for 1- 5h, fpllowed by

cl eavage of the beronate ester J:)\\[/éd@at nent

di lute acid such~aslhydremhl of ¥t acid in re
such as a cego foi a prol onged tine. Ay al

route to the boronic acid involves treat'ﬁg of the
napht hyl hadfNde 11 with a_.St%BRYy bjﬁgﬁﬁ as butyl
li thi uprkp-aZpol’ar aprotic sgl yen as THE at |ow
t enper es 15 ¥ol | oned by addltl diof a trial kyl

bor at éf%uch as trinethyl borate. The reaction is
stirred a further 1- 5h wth warm ng to ambi ent

te npe I ekl @rodﬁ@i 1 aneitkn by prrpaachy d@pmﬂgtdf nddzrhidm&teapwﬁh an appropriate

napthESIF{)Ochléc a\cﬁit :th)g% cﬁp@&& l A Iﬁ(c):%erﬁlﬁggg @-Pr can e prepareg from
comnfe€CTy] DBRAAIS/ Oﬂ@ﬁEB rouficih glvstraedin Shlgeime 40 @iclintdrmediafs-1B)is prepared

accor%méjo Sé:hﬂ) s@r tal %ﬁ Y 0&@95 thvﬁ CI2001R§§921 %%an Jaﬁgﬁe:{)gargﬁ%fzi%by treatment

with spilumlocad&m an amau:c solge0BBCh aﬁeaqet@mrrﬂer@llowsq hy adiiiorph 3) 4
tnme%lylg‘H&Me Phe RActibE stLQQ:Mlt a%leﬁﬁemﬁﬁ‘gﬂ[e forldl (X5 T@ﬁv@ﬁﬂﬁmde 11. This

triflate Il can be cou wi th boronic acid using.a
can thﬁg be cpvertpd dythy |b91§>p1c agid %y ggatmﬁlgml s&}?ﬁlazo 1boron potassium acetate and
a pallhdiith ¥AtIHQ S@hias pélhdﬂhﬁm yﬁloﬁﬂfe ahd b ﬂE@lﬂ)éhdhfh@ S@hbrl’yﬂi phokpi@no ferrocene

(dppfg?ﬁ%ﬁ%alcu%)rls %alteg %p&g aém% 1rc|s ]tvcﬁgrs r‘{:ﬁ]a?]@i\(/y Q)f EmSé cZWed by cleavage
of thmmnmawWanmltmmlmh gsihyduotlderid avideih 8 Golaehd ewth as a cetone

fora é)rglo%%:% t{n%a Al a(Pc atmlr&lﬂe e BHrSiflc £OnRiles WL G oAt dhe mphthy] halide

at e e
11 with a strong base such as butyl 11th1um in a polar aprotic solvent such as THF at low temperatures

ernative

followed by addition of a trialkyl borate such as trimethyl borate. The reaction is stirred a further 1 — 5h
with warming to ambient temperature, followed by quenching with dilute acid such as dilute hydrochloric

acid prior to isolation of the intermediate 9.
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tenperatures and nmay be carried out in a mcrowave

reactor (see Wang et al., Tet. Lett., 2000, 41, 4713
woéanosrieimtr ed cross-coupling reactions). RenovaPCofustdes/018828

ester when R represents Me or Et is acconplished by

saponi fication using a base such as aqueous |ithium or

sodi um hydroxi de in a polar solvent such as 10

t et rahydr of uran, nethanol, ethanol or a m xture of

simlar solvents. Wien Ris a tert-butyl ester it is

nost  conveni ently renpvedSkienterdeat ment wi th

trifluoroacetic acid in methylene chloride for 0.5 -

3h at anbient tenperatur The ucK> purified
fromu d shbieg odm y3T ab zatm
tritur r at gy (A, KR PaBHRMBHO ,(H1)2

flasfl chro Po@ y on sgklca gmaqasadﬁﬁcrlbedgby W
C. Stil®® et al, J. ei n., odBLi, -BY2B:0:K 1978), or
HPLC. Purification of |nternediaﬁE@ﬂH§ achi eved| Hmrdrhg),
same 15 manner. In sone cases, the product from PNFgEsN,A
reactions described in Scheme 4 will be further' 27Dzl

nodi fi ed. These mani pul ati ons nmay i ncl ude, but @ﬁk

not limted to substitution, reduction, oxidation,

al kyl ation, acylation, and hydrolysis reactions,

whi ch are commonly known to those skilled in the art.

An al t érlnatyétriﬂ@t@tlgcapcbe ehpledorihoenase geid)2 isingol pallgdium catalyst such as
palladﬁﬁ@%idla:tdtlzgﬁho%hlﬂc?ﬁ %{eﬂﬁdir @Hﬁxeﬂij F\}Qhogﬁh'nﬂe Thé EHI%@) rlsqgglefrally Nither

N ( are-as
dlmeﬂa%%theﬁ (B thanel ortolusps-@ad Hiedhykming R%?}“waé%um corRONAES Of potassium
ﬂuoru%l@ﬁé&?cﬂi@@% thRGEANIOZ G H0AE82% cohiampidtdad i@fpelff&frﬁ&l hitelevated

el 58 B L5 BB PR PR A L L o0, 1, 71
for relatey cloes-coplimgneatitdsy Ranspyalr ef chepgteawharR spyesaits Me bhiBdsaccomplished

by saJo ﬁétio?tglsﬁelg a b&s@ %f‘cﬁ (ﬁ\%l)l?siﬂl!ngmc EFog?(ﬁ%téyd%Sde W}?‘ H%ﬁla% solvent such as
tetrahtﬁéofueenﬁ?@h@wh Pﬂhglnomraﬁ mnigbireoipimilas selivéngs. PV hqmeR Bsd tmbm'l ester it is most

conveh@ﬁlﬁ@ﬁﬁ%ﬁn}? %htﬁﬁnt%fht%ﬂﬁﬁ(érb&e@&{cgi 18 ¥netHyRAL Qﬁ&rldevi’blt (FS 3h at ambient
hi on oride at elevated t enper at Ur es or oxal

tempeaﬁ%r %&Fepf?%lc%s BYifird homstrenigd Slﬁ%?lﬁ%cm e sHivaton, irituration,
prepafati@ thidBBLELEMBEeraphg M ash YirbMatag@pHyton@flica gel as described by W. C. Still et

. 5 DpL 0 PR Ho7 S8 thh Gt T Hier GRS E oA g e same

mannezh|bo sérokecases, théiprofuce fremaelee madtiassedesaribbd msScherhet Will wrfiuniesr modified.

Theseif%l ﬁ)ﬂlaﬂ@tﬁrn?aé/ clucﬂgl HERL o ?glﬁﬁ&egsto SIth}ItlJ C%ﬁ?ctnt%ﬁ og)udaf’L ton, alkylation,

et oest er ndensati oh

acylatjog. %éthzzse@lyeﬁ repctiong chidinaerr eozimpralyl knowa it thees skilied ythe art.
heat i ngyf 4 J‘@mﬁ%@otﬁ@t@%ﬂ%ﬁd@ (I@nﬁﬂlvé’seﬂ?épaﬁlﬁGH oﬁﬁteﬁﬁ&ﬁd‘c&ﬂI (vide
acid or acetonitrile 10 to give t

infra)nyr azol one 13- 1. Pyrazol one 13- 1 |s t hen treated Wi th
triflic anhydride in a polar aptotic solvent such as
THE in the presence of a ba { uch as triethylam ne at
-78 C to room tenperat o Rfford the triflate 14.
Schenme 5 N

3
R1 K= R
(R')z o

HN\\\

where R'and R? are as defined above and R represents an alkyl group.

I

CO,R
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00O / 1\ A CH(CXREt)CORZK \ OB MC12-Et3N (R1)2
13 (R1)2 12 1 NH2NH2, AcOH, N-NH N-NH Orf Tf2QO, Et3N
WO 205/12409THF, -78C / | / 13-1 (R1)2 (Rl)2 15 POTAIS2®5/018828

then al kylated with benzylic al cohol 15 which is

prepared froma carbonyl derivative 16, by

saponi fication of the ester using a base such as

aqueous lithiumor sodium hydroxide in a polar

sol vent such as tetrahydrofuran, dioxane, methanol,

et hanolCofpowmdibifotinga Of, c&i il be ﬁl@bétaﬂlb}scondéﬁ@almh ioN@e Pfketoester 12
a al ani ne derjvative 8 is eve '

t.he, be -
and ygisgiy CSaB B 7 e S BB P et O g Familir t
those skfildd i thy alit.0X0nb enveraois illuazapddein SEIEBLe)S. Gxcidberiartle (B aziottemby be

comm?r%y%é}ﬁﬂlé S‘HX{)dﬁlg (lgfegﬁrgcﬁ g&g%t%%%ﬂ ﬁ%@g@&&ﬂ#glﬁf&%&%ﬁzm with

thiony] ¢hlerids of alexated ﬁmraﬁyesr@r Nxaiylrﬁblongw fncﬁrwh/mltdecl( @W}hmﬂe chloride in the
preseng@(gfhayéa%%c ahb&f 'oﬁ&in’fe&&lf&naﬁﬁﬂe‘tﬁl\/ﬁq Wi DoRlterAiEPing8Ltis treated with

enper ature. Reduction of ket one mpi ety to al cohol
potassiy Q! alqnely & weyRYA chlﬁg}éﬁ M@ w%*aﬁfeua&gseasgaﬁs teiRHarige in an
aprotléweﬁﬂ'ﬁuaoiscgﬂ)&ﬁ fideth® fon1 a1qa0loafivesketonstérCl2s Condtatisnl ShhéIS—ketoester 12

and hygeaéme 18 6@1 ou&la%%%%eﬁ}@/&%gép 51%{% gISZ Q 5/ 0 %azs%get)scc %106 acetonitrile
for 1 -Bh t@givEAbEpy Dt dide 1DNIAPyhzoloi) 13NaBIkEn tﬂbﬁ@l—lwtt]a—ltrﬁ]d,c anfphBle in a polar

aprou%raf\@ntd%%giﬁpq % ( se&?%?%%g\ éﬁ%@ﬁ g@?ﬁyﬂpﬁ?&%" f.7¥° H tB\‘iJ}lm temperature

to afford ptriffzte 14.
Scheme 5
0O O O
P MgCly-EtgN A 0
(R"), 13 Rz =
l NHQNHQ, ACOH, A
N—NH N—NH
_ | )—OTi ngo EtsN W
S THF, -78°C
(R",
(R1)2

This is then alkylated with benzylic alcohol 15 which is prepared from a carbonyl
derivative 16, by saponification of the ester using a base such as aqueous lithium or sodium hydroxide in
a polar solvent such as tetrahydrofuran, dioxane, methanol, ethanol or a mixture of similar solvents.
Coupling of the beta alanine derivative 8 is then achieved using 1-ethyl-3-(3-dimethylaminopropyl)-
carbodiimide (EDC) and 1-hydroxybenzotriazole (HOBt) or benzotriazole-1-
yloxytrispyrrolidinophosphonium hexafluorophosphate (PyBOP) and a base, generally
diisopropylethylamine, in a solvent such as N,N-dimethylformamide (DMF) or methylene chloride for 3
to 48 hours at ambient temperature. Reduction of the ketone moiety to alcohol 15 is achieved using a

hydride reducing agent such as sodium borohydride in a polar aprotic solvent such as methanol.
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2) TFA/ DCM 01 B(OH) 2 or ag. NaOH UGH 171 (R2)3

Al cohol 15 is coupled to triflate 14 to give
wonvesrpedrate 111 by treatment with a coupl i ngPCTASY®AN18828

such as diisopropyl azodi carboxyl ate (DI AD) and a

trial kyl phosphi ne such as tri phenyl phosphine 5 in a

non pol ar aprotic solvent such as nethylene chloride

for 0.5 - 6h at anbient tenperature. In some cases

m xtures of regioisoners are forned and these can be

separated as the conpound Scierpi6i fi ed from unwanted

side products by recrystallization, trituration,

preparative thincd.ayer chronatography, /H;%
chr omat ogr n si’MO i{ran b W C.

Still et al, Cigaaéhﬁﬂmpwﬂ3 (12/8), or HPLC
Purification of‘lntéﬁﬁ%dﬁ%tes is %hh|e echri, Biad he sane
manner. Final products | can then be p{€&p%red by 10

coupling of internmediate Il with an appropriate aryl
boronic acid 17. In _~CABLS these PRar e
comerci al ly avaiw Hi n others t an be prepared

from comer ci al t&rlals by SONEOof skilled in the
art, vide supga)-1pe,coupl i nmjﬁhﬁed using a
palladlun1c- aryst such as p um 2 gng%m

tbutylphosph1no)b|phenyl or“$4|phenylghm@p me. The
sol vent is generally eidher dimethoxy tﬁgﬂgmuogthano
or toluene, and trlﬁ yl am ne, cesiumior sodi um.
carbonate or potas®sum fluoride is also added to 15
the reaction, which nmay also contain water and is

petr f or bRt 1591|s e¥pleado ﬁﬁﬁﬁelﬁ% gﬁ&@ﬁlte';}ﬁgdl?ﬁm bﬁiré‘a@ﬁéﬂt @6th a coupling
n I r
TR N e T

in a nod pbﬁﬁ @r&t&tﬁd&lv&ﬁi sachR (meﬂlylldné biilodiiedor GHd 6hian dmybdkmoteingerature. In some
A T TG T
unwantieside Rradsctaby ertysthilization ggtugation tprdpgratipsthin laysn vlgglin@ﬁgrpghy, flash
chromgtggﬂ@ﬁ%rr‘lg}’hc % gaa;g g‘%@%be\ﬁ”bgﬁv t@ 'SE b 09“0’1%' et '4@ 3993, (1978), or HPLC.

ori or nmbl ent

Purificaorpefiisieuediatey reichipsd i the ngneplmqnfﬂi é‘anaﬂ P‘iﬁ’ﬁ#‘q}ﬂﬁéﬁ thep be prepared by

couphﬁg &qn@ﬁl%qﬁgetlﬁ Wivh dn@ppiopriad Jtrbllzlﬁidr&ﬂamd I7. 1kl Ecdhd AABbs these compounds are
rative th|n | ayer chronagg%rap flash

comm%rﬁlla ‘fa&@]?l%l blhgt gﬁt Fafndag péeé)rire Eféad HWIW b&someone skilled in
the artSkilld dupei. Tha |coupleg Praghieveh @sing a ﬂa?nladlﬁﬂ%taly@ﬂﬁalﬁas pabbadium 2-(di-

‘butyl@gﬁnom% %? %r*pgef*rﬁl é)fhos gIUC?EI Soﬂllregt 1se %ﬂe‘cheﬁﬁp Eﬁﬁgﬁiﬁﬂeﬁlo%}?ﬁlane

ethandh yoolmeen ygd ttlbrbyiamimﬁs:emmpo snddhneeambanate oep@hsyiaa firjogide is also added to
the reaelibi, Hhich MR Ca sH ?{) B Glafel ﬁ{d 199&%6&3&{? 8f2Fat& temperatures and may be carried

sup ércriti conditions. In sone cases, t
out in pmgwefrmm : R@n%l ofdbictsieb HBertfh 59 4 i Aqcasgitished by saponification

using X\’baisla siR8 af bﬂdé&%rhtlﬁﬁﬂ lof !sdﬂﬂlm @aﬁﬁﬁleﬁiﬁﬂ pélbd sBlveMGcH R Yetrahydrofuran,
i ncl ude, but are not

dioxanogr I G B BN A TEUBU ST VR ULF SGerPRALEER i most

conveﬂlﬁlhtﬂj&bﬂnﬁm b§|tﬂéaﬂnaﬁtl vith, tnﬂﬁl)tbz&étid)imd iandthyiede cllgriiedor 0.5 — 3h at ambient

tempefaﬁur? h'}él? ({)duc LAp Plg}fﬁeg \r/neL}nwante(!l éédeﬂ) (élw(]:ts bﬁ/ ré%l)?s?a? 12%5&" hﬁﬂatlon
preparatieathintieyecerormaograhy, flash ahrdmtbgmdmon@ﬂlde gel as @mreh?é byW C. Still et
al, J. B¥n§ %9 In OE? 2§2§ gl 9t7 g)e 8 Jﬁf tc{;dofn |k ﬁxtéilﬁgc}{gééslg SctieV b Dthe same

ar apr tic so Suc
manngsy éfstiin c@decft lsara@arg@@%&clh natélywios@oﬁmnatms qempgund ?aal *19 rgsglved via chiral

hplc uExQ? %Hg@ﬂ&%%kﬁfeeorts efﬁbfrﬁl&lﬂ ‘ﬂlufdQ@ndlmn@ r ﬁﬁéhﬂb%eﬂ@he product from the
| adj um cat a yze |
reacig ey B ST S 4° O Da P e TS d M PG Hpgnelode bu re ot

poi nt using a method anal ogous to that described

above. Final el aboration cangpe achi eved by
saponi fi cati on of
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the ester 19 using a base such as aqueous lithium or
sodi um hydroxi de in a polar solvent such as
woebwsabhydr of ur an, di oxane, net hanol, ethanol oPC&US2005/018828
m xture of simlar solvents. Coupling of the beta
alanine 10 8 is then achi eved using
1- et hyl - 3-(3-di net hyl am nopr opyl ) - car bodi i m de ( EDC)
and 1- hydroxybenzotriazole (HOBt) or
benzotri azol e- 1-yl oxytri spyrrol i di nophosphoni um
limitell éxsubstingioo phdspba oeidatfdly B ticanat yatitrg asd hyglesigdisxkdcyions, which are

n a solvent such as
Commﬁ#kéﬁg&ggxhﬁ%ornanlg%ankDNF) or net hyl ene chloride for
3 to 4&lisputivelnmadifisatéon of perpdenstnas be cargi¢dedud int sndifferent order,
Schenﬁ‘é’i,\/g{yra‘%loﬁé ORltreRES @Hﬁ ttrlﬂnl: an g@ﬁﬂ% ﬂO?fn A o gﬁ&ﬁ‘é somﬁtnsual as THF in

Et Ts acco \él} ap onificati usi ng
the presgacs of g bpse suchps trs?&hy %e 4t| ?8h PO IEBEFTaRHeH aﬁf@slutf@entiewedlate 18.

Palladihrﬂ @Ataayzea ebupﬁﬂg wihl éhapSopiigte ﬁla;huﬂ rbelfourcaelri 9CHa® !Siﬁéhemed out at this point
si.mlar, sol.ve

a
using isthomsralozg iy AR (sEghed oty Hinkl iborhiE B pEHPERLY jeponitication of
the estee husiigy athase ducleast aqedartus Yihivm dirsodihmdiy d@gide inca @ddrdolvent such as

tetrah?&g&lﬂyaln c[igxagg, ln%[ﬂaggl étgeglop?rsannxt%g oq’]tsmﬂgp oFfvetnts Cou 11{1%%f the beta alanine

era
8 is thep @l@lemdmm Isethyy}- 3r(é@nly@hﬂmmmpﬁhcarhqdumme@mhand 1-

hydroQ%b%%’hﬁtzblg @H%ﬁﬂ) Br i)éi%&flazofehf fﬁ %’é’gglw%oe glbs%ﬁ&num hexafluorophosphate

tography_on silica
(PyBp)iapd a g§se &energlly ctljsg)rom]félwgannnqgl a spfyvenigyigh as@% g&g’nethblformanude
(DMEYBE Gethfléené EHiGrakeiferB t0#8 hodre hiabicat @HpérstunabiyRIEHe éster bhﬁnal product

1 R B FSEieh VB o B BT SRC Bl oD gaR v b suchas

aqueogdlithiain dn pddiurn by drgxidd inhagolangrlveat suclpisasteahgdrofuran, dioxane, methanol,

v B Spk H EFHL I e QT R by SRR v

treatngg)gvﬂlgnﬂp@ro@euq acgd in @ueghy¥ppg-chloritigdoy 0.5 Bh atguiyient {eRpyrature. The
produét@glﬁ’lﬁ%@ fr()B%h%ar(tggl 91& pré'raucé q})y mmﬁaw%%ﬁnﬁﬁ%%bnégreﬁmatwe thin layer

chron@%?g@ghypﬁh%l Cb%oa&mgfaphy en Sl%l%egebféﬁimlb%wewegt Yl gt plorh Pree Chem., 43,
2923, r(fgasx boMEL | eBgifiches Jf mtédﬁedlatsszlh edRse @RQHSsaMelthanh®. If compound Lis

These nan t 0
racemg:r(ée l%‘ dt ncrng}(ér?%eagj lIlzjan h%% CWOE n pg Iieégl emx chi HlpLIC using eltiler normal
pmweﬁﬁmbaﬁamﬂﬁﬂmdaﬁﬂ&umsubst|tutlon, reducti on, oxidation,

al kyl ation, acylation, and hydrol ysis reactions, which
are commonly known to those skilled in the art. One

“such nodi fication, illustratheseere when one R2 group
is a protected phenol as in 20 (R |% not hydr ogen),
i nvol ves r;l %Gt the alcohq¥yjﬁ§TSubsequent COR
R
Tip0, EtgN 9, PA(PPhg)y R3>/©/
3 N-N DMEEGN.A -
: THE, 78C A T 18 N P
L l// | S \
2 R /. ==
(R (s G |
Rz

1) aq.NaOH,MeOH-dioxan
2) 8, DIEA, PyBOP

8) TFA/ DCM

or ag. NaOH/ LiOH

1

In some cases, the product I or the penultimate ester from the reactions described in the

schemes above will be further modified. These manipulations may include, but are not limited to

-26 -
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etherification, Schenme 8. The hydroxyl group may be
protected as a silyl ether, in which case a fluoride 5
weawsgejovgener al Iy hydrofluoric acid or PCT/US2005/018828

tetrabutyl amoni um fluoride is used for the reaction.
Deprotection of a nmethoxy ether is routinely effected
by treatnment of the conpound with boron tribromde in
a solvent such as nmethylene chloride for a period of
1 - 16h at anbient tenperatures. Finally, if the

substittion heductich, oidatios,cllgthtias, aayiatidnl aﬂd g tifoBsis rédoticns] Which are commonly

know%?onig?sle gl&ﬁ g ih' eegt 5 Jnt s%l{;%qﬁﬁwﬁg ukth?artebcf ot \!v enao(r:lla grlggp isa
protedtedi phémhl beunZ_Q IR devebciedgenk jntdlved ﬂelaahe Wi (b alcolwl taind subsequent

ethenh&agi@'ﬁ] céc éﬁ?erg allﬁ'xv il%é]%og}d %F]o]ug n{ag‘le)g EI%I ee QQ ﬁ Flg}il Qtépru#%ﬁcﬂ ddse a fluoride

protic so ene C
source} gmerﬁlly dydrpfluagis acid' optegg@@xlam@o@m@(ygndens ®red &orithe reaction. Deprotection

m%bfﬁk?@cﬁér?ts noutﬁe?}ﬁ‘é?ﬁcte@ HP {rééxh@rg oPthe Wik n@@fﬂh §91’3§ tr1brc|>:zmlde in a solvent

such Eﬁlnﬁﬂg‘fﬁb élﬂande“fmpa/ woql Gt 5 plok afr%s'glgrk%mpemtqreq -FHBBV 3t g pleohol is
proteditdas Me allyd ethEidihitiagedoved BY tidatoat Witk éhﬂ(étlfyﬂfarbﬁuﬂé Jthc) anN a palladium

catalydofind b G R T O gD Pt Vet

(dlphﬂmmkphcbsupmd)wwn@m@p apetietdiemssuds ingethyleral ohtmhdd: for 15mianal2h. See
“Prote%ﬁ%od}lloﬂ% i %Hlﬁ S?Hﬁgs@’SGf‘yeﬁes ﬁﬁ:ﬁl@ﬁ’@ﬁl g Qa?l[i @?ﬁ%y late,
I pheny

and tr rne’ 1n d1'ven such as
met hyl ene chlorlde at tenp@ﬂ@ﬂ@ﬁes of O to 40C for 1

to 16h, Scheme 8. |Internmedi ate 21 can then be

convert ed to the d SLngapﬁOdUCtS as previously

descri bed, vi,d prif. al ternative approach o the
conpounds (I% ' oIvesdﬁp?VFatlon of pyrazol WWN4%¥R
infra), (RY3 1 AN | Vo v2Bo(rRmes2 WhereHR are
as d _ijnp@wnmskaTaw&+knomnqNn t he

it etat or na%%be céﬁvéﬁuéﬁtly/oreoarev>=c*'°Nk

vargely —of methods famgel hdy oo t kiTl e n the
art as described in KaWPhkﬂk% et 3 Advamnces %in

Het erocyclic -27 WO 2005/121097 (BET/ US2005/ 018828
Chem stry, Vol. 6, p 347-429. One route is illustrated
i N Schédiie fife hydsdxgt grady mn\fliihembermythéieﬂodﬁ"mmtfepréﬁa&ﬂ d:tyers using an alcohol

and co%éﬁ%% %yl{lt Csull asrdgg%;rl)%/s ZO(%Q & oexd{a e, d lgi]tnéh nglol!;c%sg He na &819 golar solvent

such aymteHalvot cfdm1detahfamp¢rat©mﬁ pﬁ‘i) i 490C én lae it ¢h, Scieheds Intermedlate 21 can then
be conveitdiNH e Qe dfch grodhccts {t\s%g/‘?&éﬁfchey@riggﬂ, Ve supra.

An alternative approach to the compounds (I) involves alkylation of pyrazole IV (vide

infra),

where R' and R are as defined above.
Compounds IV are known in the literature or may be conveniently prepared by a variety

of methods familiar to those skilled in the art as described in Katritsky et al., Advances in Heterocyclic

-7 -
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anion of nethyl ketone 23 to give diketone 24. The

reaction is carried out using a base such as sodium5
waypaasiidedrn a pol ar aprotic solvent such as PCT/US2005/018828

tetrahydrofuran (THF) at 0 to 25C for 16 to 24 h, see

March, Advanced Organic Chemi stry, 3°d Ed., pg 439

and ref. therein. Conpounds such as 23 are

commercially available or can be prepared by a

variety of nethods famliar to those skilled in the

Chemi8fi§, Vol d<934m$292 DreFoutd R EMsERETRATTREND. tHktdd @,rvﬁﬁctmﬁay b’é

I vent.. such as.nethano cont
commefef ) Sluntle 85 CE prepd mp R R PG ey ROy s Bfncation
using, 24 eRaraple, anedtiennplet athuiicd coftaifing an £5duch B sSipherieacd], @ dOndensed with the

anion ?Na I}hlétw-églé‘o}le( %%%ivlg\(}ﬁ(eksg‘ a_% t ﬁhﬁé r{éeﬁéo% 1(:% u%r‘ % gnﬁ ULI{]% 2 ‘t}nkgg M_cl?l’as sodium
hydride h & polariapestic sdvrie snch g totrahyfirofirky (THF) Ridt to@8°QBr W tor24 h, see March,
Advadeyc{j@%%hlg @h@ﬁlsﬁ‘? @‘A"Ed' ?get 5 PENEAB 2N, @%ﬁ{tﬁf)ﬁrﬁg Chich s 23 are commercially

barrocas et. ahedron

avaﬂalztl's opepg e prepayed 'ZBO@YPI’ﬁFYcPf Pesthefeiamiliar ¥%€?S§|S%‘113dﬂﬁlt%e i Dikelone 24 i

then c&ﬁi@ﬁsfe& Wity h§dBhAiheSid a?UIar édeeﬁt dﬁ@ﬁ ar m&ﬁﬂnﬁmﬁlclﬁmghco@&n%md such as
reparati on

acetc G yOHENRRL Byt K027 B RUBTOBE LBIRA Y of the

al kyne 26 with the Weinreb am de of an appropriately

functionalised carboxylic L Ysing a hindered base
such as lithiumdiisopropyla mde or butyl lithiumin a
pol ar aprotic solvent such as THE at o78¢€. This

ed i Qrogkal | A n Lett.,
984 . —Alkyne \/2 e eitheg 20
commerci al |yt bl e prepaf ed fr¥m t he (R
correspondi ?%\j n ' kynyl rragnesil wmnHOdI de, see
Negi shi et. al., J. ( 7 Chem, Vol. 62y MeeH 8957 -
8960, 1997 and O g. tt. Vol. 3, pg 31s1- 3113, 2001.
Scheme 10 LDA, THE NH2NH2, N (R2) 26 O (R2 )3 25 DM,

0C N l. A .

2005) 12 T8 HE @dﬁ%i@@ﬁ ionyeh s Gsadh oy ketone 25 with
hydrazifeess shewciorPekaneskingd dessohgsiin Sdbartocasset.sholatrahadragodsammetry, Vol. 11, pg
2483- %4193 ﬁOb Xﬁcﬁefe?éﬁc&fthé?éiﬁ a’?ﬂL 5 gleﬁérz\[ﬂytct(]nﬁd 6ut01ﬁ15 91@11 B%t such as DMF at

rorrcl) can_ be achi eved | ow ng rot onati gn
tempeﬁ‘ﬁur?srﬂf Opyp A 6r &6 opd I Brcrasion @B@ﬁ nﬁwg%rp YRyss qendipg of the

alkyn&mmmhs &{Crelaﬁéwdlﬁdé & 2@ a Qiateﬂﬁfu‘ﬂ@t[ﬂnahﬁ@ Bzﬁbcﬁdyhcyamd using a hindered
or nam

base s B rgreRy ikt o BBt Sediaprone i Pondf o ThE 75

This reaction is described in detail in Tetrahedron Lett., Vol. 22, pg 3815, 1981. Alkynes 26 are either
commercially available, or prepared from the corresponding halide and alkynyl magnesium iodide, see
Negishi et. al., J. Org. Chem., Vol. 62, pg 8957 — 8960, 1997 and Org. Lett. Vol. 3, pg 3111 - 3113, 2001.

reaction is descri
Vol . 22, pg 3%

Scheme 10
& o)
| o LDA, THF NH,NH,, v
/ ————————

(R9s 28 5 (R%)s DMF, 0°C

7 NMe(OMe)
2 — (R,

2
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5 using al cohol 15 as described in Schenme 6, vide
supra. In sonme cases mxtures of isonmers will be
woaoosadi09These are general |y separabl e by PCT/US2005/018828

recrystallization, trituration, preparative thin |ayer

chr omat ogr aphy, flash chromatography on silica gel as
described by W C. Still et al, J. Og. Chein., 43

2923, (1978), or HPLC. Conpounds purified by HPLC may

be isolated as the corresponding salt. Conversion to

final cospeERAIVIcan thBebe anidrRd eslcasot@B Cht 8RWn in Scheme 11.

T AT TN IR O T —
of the pyazdieewitlnpbist setl.as Iddbmehydeide prudesitincmbomrgyin aipokat sedent, generally

. n o ¢ e ) - .
e T T
using 3lechot Lpaslesonhedin Salesnedn rido Fipya- Kinsone eases thistieesok ispinerd will be
e e
chrom(tl@l)aghy(, ﬂasj})cérongl;ogg_agyy cppsﬂgc’a qgg?scg_ls)e by W. C. Still et al, J. Org. Chem., 43,
2023, 8197 NAEHTNEEOHEshhsads futiBEAE Y. Bmapbdifolatty BOe cobjespbndig salt.

DCM . NaOH/ . LIOH 15 An alt te.
ConvegpaQi{p P B s oGSty et it Pl vioBPIE B Sl dgs 1 som cases, the
produdifi®ed thsedctions EGatriee $n Scheman 8l wilBbe 80w meodifizd NThdskbnBaipulations may

. . : . Ft . .
includg oK RSl i, by, St S, and vy
reactigiesvdn¢hyselcqmmadhlspwnio thppepkilisdpythe art.s r educed with a

rhodi um catal yst typical IR GOD) 2BF4, in the

presence of a ligand such as those shown bel ow in

i sopropanol, 20 nethanol, or ethyl acetate gi-ve
5a. Ph2-F-C P-tBu2 Xyl -P-Phos Me-f-Ket al pﬁ?;@Zg WO

2005/ 121097 005/018828 IP", 0". RhpRP =01Y"~
one N NaH or Cs,COs, | )
| \ R | o \
// ‘/- = |-

DMF Q/LBr 0 ya l
T (R (R

R2 1
(R%)3 W (R, HO%C
orH1_%,lPP 3, DIAD, 1) ag.NaOH,MeOH-dioxan
CHzCL 2) 8, DIEA, PyBOP
3) TFA/ DCM

or ag. NaOH/ LiOH
I

An alternate process describing an enantioselective route to compounds I is

disclosed in Schemes 12 and 13.

Scheme 12
N800 CO,E COE
+
- Rhcat/H, HiC _L____ HaC
CHg
NH NH
EtO,C “NH-Boc “NH,
4a ba 2a

Compound 4a, prepared as described in Scheme 2, vide supra, is reduced with a rhodium
catalyst typically Rn(COD)2BF4, in the presence of a ligand such as those shown below in isopropanol,

methanol, or ethyl acetate to give 5a.

Ph2-F-C-P-tBu2 Xyl-P-Phos Me-f-Ketalphos

-29.




HMe I ON Fe

w6 200872587 B2
Strem Xyl
5, 886, 182

N~ N Owe |
Josi phos catal yst which is disclosed in U S. Pat.
(Sol vias) and commerci al | y avai | abrarstooeniss2s
-P-Phos is disclosed in U S. Pat No.

(Synetix) and comercially available from
Strem Me-f-Ket al

Ph2-F-C-P-tBu2 is a
No.

owe P i

phos is simlarly commercially

avai lable 5 from Chiral Quest. Deprotection of the
BOC carhamate with aci ri for_ex — henzene sidlfonic
acid, under substanti al | y anhydroug conditi ons,
provi des the deprotected internedi atje 2a. Scheme 13 0
0 CI\}REt CH3C(O ~-,,i] ~ Ve Ve

38 a Cl/ N 2

Ph,P P f ba

G0 NAGER CH2CO2 N 2.FéHd N

Et O 1 3
apbve in Schene ilable conp%P\b‘O
27 and 28, are : d 28 is initially -,,){
conbined wwth a|THE s tion of potgssiumt-butoxide< o
at reduced -30{WD 2 121097 PCT/ WYS2005/ 018828

th as about -20C to

t enperature, suf

bout -5C, to

provi de the enol

(ate (not shown). Estler 27 is added

Wth warmng to
~The di
sui tab

about 20C, producing the diketone |a.

BuoliS o SR scaga,ly\M fi£R d 2% R No. 6.777.567B2
L2 S LTSGR R e i B S B

(SolvidsMmd CbﬁA;ercmB@yngMQ@;OHﬂmm M@N?hos ol disslvecdan &.3. PacNo. 5,886,182
(Syneti%] dejd’o%r&élgjavhiﬁble from Strem. Me-f-Ketal phos is similarly commercially available

from Chiral Quest.
Deprotection o

substantially anhydrous conditi

f the BOC carbamate with acid, for example, benzene sulfonic acid, under

ons, provides the deprotected intermediate 2a.

Scheme 13

\©/ CHSC(O) _ Komu O OO
“\OO OMe OMe

1. 2a, LiCl
2. Solvent

1. carbonyl diimidazole
2. ~~_~—COzEl
HoN

3. NaOH .

ol‘

@COgEt

N-N
Vi

S

base

Gl Q
1%a
OCHs
@C(O)NHCHQCHZCOZH
N
al ! /
cl Cb
L
- OCHs

As shown above in Scheme 13, commercially available compounds 27 and 28, are

condensed. Compound 28 is initially combined with a THF solution of potassium t-butoxide at reduced
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5 added to produce the desired ethyl ester

internmediate 19 in a regiosel ective manner. Conversion
wohodashe1mt hyl ester to the pyrazole acid 29 i SPCT/US2005/018828

performed under hydrolytic conditions, for exanple, in

a mxture of THE and MeCH, with NaOH at room

tenperature. The acid product 29 can thereafter be

i sol ated, via such methods as crystallization. By

adj usting the pHto neutrality, unreacted naterial and

temperaﬂufées@n b 20@W o RBoR LR BipfdviRdhexdhdlateqiBIBSn). Bfler 27 is added
sol vents and sol vent mi xtures

tabl allizatio
with WF‘i‘fE‘FﬁfBé‘ %@:tn Hﬂ%gg}ﬁg‘kﬁe’éﬁ%/vat er. Conpound 29 is
t here aTheeﬁkatmd‘a écbowdbinad kvith aorapcand Aeinet soitdbleslvent, Bx@Ghples include

1 I 0 | 0 I nqt
mor. ey 99, ACERIS, 0 Oy AS i LBy i
added mhrwiutaibe dwrpchethslu:biglelqtggmdm@lﬁma|regyfselp@1ve\maaner Convers1on of the
ethyl eg&ﬁ& 'tlle pgfa%&g ac1é\b§ RIRALIEE hider ﬁ‘fdr&?@é’%nﬂiﬁoﬁé" for SERGHTE $r a mixture of

can undertaken using CD as an
THF a%fbMPQHt\VﬂgNé@éﬁf TOPF IRRSIANTED| e sol vent e.g., THE at

RT, fotﬂle%ﬁl%rbdhct t%aaaxe@dﬂértbb@alawd {8 bRhMBDIOE drytalib@tion. By

f f th , .HCl salt, 50C. Base, €.q.
sy e B oS S Ao Sl i B R G move
Suitable gl zentsbieeret iyl solysit erixtuée indiuflé MABEMepiand indMEGIOH water.

providgs_t 1S4k

i PAC. gﬁ (Ql%d ?_agqge%aftewﬁc(f \il?{bg?ayé eﬁ%ﬁ ?sqervyi[?ﬂalt through
formatipnef taacid plﬂevidﬁmt sevrvalicherp by Prﬁmmdatlsmgwelrzﬂmrahlpnyé chloride, with
subseqiﬂt gn%z?‘l o@ﬁ(ﬁ Qfa'@s@lll%bna A\{t%atﬁégfk ad éhgwﬁzgrﬁthe e Mffgatlon can be

.) elutin mn with O - 0%
undertglen e @Pl 4Sé1nuaﬁ1\<fea%%ge{ﬂan S%IfFPiA)SOIVCnfﬁeg A Yy Tnfpllowed by the
addmo%aﬁaa& ﬁ&mﬁHlﬁ tiRy forh Bile SByllchtad HUDGI, M\SOPT.i Bite, M, QJNadHi‘ is added at RT

in a so F%sth% Mqﬁ)ﬁ—?ﬁoﬁvéwfyzg Hle Eﬁly]\;eﬁs ho v&ﬁsﬁi}@a gﬁ?tg&?(gsﬁtrogfﬁs e product
which taitereRedicdtvath iPAc,ded tplateé d1alfmtlmmpry$thihmiom fremuageohiftrife/H,O.

t he synthesis of Exanples 1 - 149. 25 Internediate A

F3CO 'MB(OH)2 Step A

2- Br onGegrdl expefimguin Rseratsidys me@@@md on a YMC-Pack Pro C18
columrf (180 278 nﬁn {d. f A1t B0k QG'E]E hfﬁﬁ mth b Arodu MebRitre frwater (0. 5% TEA).

epoxyn E ene [ref l.osser, M, Castgnetti,

Eur. JT gowm émnplez@ww\s@éfo dgbthe inventiey naght@e Seresfeﬂy
unders%.'cTNh Egodn}ihihot(b% cﬁs@uedla@ gﬂmrﬂgwlhe)mvwlal Riagg sz_\)v’e? indry

ollo

o LoPipRishior ity PR e B st 'R {Rthesisof
Exampigsdnaded with 5% Na2SO3, and extracted with et her .

The et her solution was washed with 5% Na2SC3, bri ne,

and dried over Na2SO4. T product was

chr omat ogr aphed (Si O2, h§§%%é§ & o gi ve

2-brono-6-(trifluoronE X bt hal ene as white -31

WD 2005/ 121097 PCT/ US2005 crystals. NWVR (500

MHz, CDCL3) S: 7.36 (dd, 6 B@H), Hz, 1H); 7.60

(dd, J = 2.0, 8.8 Hz, 1H); 7.63 (br s, 1H); 7.69 (d,
Step AJ2-Br@n@ 6iziflubkimetlio halene. BB@onkeo-(tHif)orodie®dxy)-d,4-dhydro-1,4-

tti C 2001 3991 -3997] (1.09 g, 3.55
epons g ey ihoesdh 38, Pronett B B 1 o e 20 1109

mmoDEIIBN@h@ 062, (9.7 imfohahowes, ﬁé@%‘é@? }Ihfgp ﬁthaﬁN éfHeml)( fél?ﬂ@”qﬁj?y agdigign of TMSCI
(1.35 IHFT% } rer);lg)s (rk RASEINAYRQ L6tk ddGH0N5 £, A4HOh B with §% NISD,) and@ﬁl@'acted with

mmol re suspended i
ether. r"ﬁh§ ethqrﬁeluﬁ?&‘ff%ﬁrw&%isw%g%%@éﬁrﬂf'@a B dv%dcwahﬂﬂggs i Ehude product

was clediBdt@SaphbO{JiOYBEkanes) to give 2-bromo-6-(triflucromethoxy)naphthalene as white
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by the addition of catalyst PdC12(dppf) (30 ng, 2.5
nmol %9 . The reaction was heated under N2 atnosphere to
weQo@B/ikaw72 hr. The reaction was diluted with hexansens/018828
(100 nil), washed with water, brine, and dried over
Na2SO4. After evaporation of solvent, the residue
obt ai ned was treated with acetone (20 mM) and 2N HC
(5 mM) for 24 h. The crude boronic acid was purified
by reverse phase HPLC to give [6 10
crystalst NIMR (500 dFEt, BDKYs) 27 3ta(dtht Ty 26,1900 Binil81);af060d ddS =e2.0\8i& Mz, 1H); 7.63

(brs, @%\A"i'ﬁg @ ’i\"\@ 8(1.5?0 35{ 7 (S:E?C%f_g) H§71}é8é‘§h &dg 24)8sz 1%} 3,
Step 1T sifinogomathc2 pohhvilboronie sid. 8 Fgn dirifGorompihsy naphihilene
(428 n% 3, 47'1511101} @%plﬁacgétogcﬁﬁor&l @tbhng, 1.83 REIBAURKO R (433 mg, 4.41 mmol)

were szspep I?M(Sprﬁl?l P&b%"n’é‘t"l‘f&ﬁ‘( Vihdentivsenaed &y vagypre-Nedithyiglse followed
by the\Waititd SRakES FICTAPHH N ﬁl@ Ao Nhel rbRA6n ﬁvﬁ)srheated under N, atmosphere

to 80 %bfg{/gﬁlp ﬂ%ﬁ a%%%ll \ﬁzs‘ril utefg_t)&_tg }Q:}%%g Hbg %@e n gﬁ&? 3/1t[1 Wfte& bnge @nd dried

over NdzSO, 1 Adjter e?a;ﬁ)&tl()h) pf ®]veitRhe rédidnd offtelided \ﬂasztreﬁteﬂ) witB a&:tddz (20 ml) and 2N

HC1 (3 ﬁEg)’for§4(7§10 ’121 Cruﬂe b_orgn % cEgWasl[E%rﬁe%gy I%Qer dpéxasJe AP g'fl;e’ [6-

(triflugrgmetitesyd-2 cnophshsstortsnis acidag apﬁtthmwd%rWdS%wlz GRCK) &: 7.44 (dd, T =
2.3, 96@Hpﬁ!bn¢7¥\@§spﬂ§ﬁ7’i§§§é Lo m .8a1408 = 90(5)1319'1‘14)081?5 farr=1.1,82
}b é rif1 uor omet hoxy) - 2- napht hy "I boronic acid
Hz, 1 ? (B&dHbove. NMVR (500 MHz, CDC13) 8: 7.74 (dd, J
2, 8.9 Hz, 1H); 7.93 (br s, 1H; 7.97 (d, J = 8.9
1H); 8.02 (d, J = 8. Jutkledididd8 8.34 (d, J = 8.3
1H); 8.85 (br s, 1H). ternediate C OCF3 / |
/
0
p

B(G—I)Z Step A
Thi s conpound
coE@@?ons for

zaphihs 2 a&ﬁ% ggrlx?goglgd ?v%s?c’ gre%aredd afccgdmg to the
condltR)nSfdeZ brdrM) 6- (t?iﬂti@o(ntthO)QI)lmthhﬂzne depdyibed/at@ge. (MR (JOC-MHz, CDCls) &:

7.35 (%d? &% ng'ﬂfz E kg(%gg_{%g(%%hd 132§ é‘@Hz 1%')7733@\%11 8% Hz, 170);
7.84 (@d e} A Ha.08: Us280312018828 St ep B
f5-(Trifluoronethoxv)-2-naphthvl |l boronic acid. This
co pound was preared accordl ng.to the conditions fo
-(Grifluoromethoxy naphthyllboren agd; Bhip spmround pgs prepared accordmg to the

cond1tﬂﬁl§ for |[@@ﬂﬂlﬁ9@ﬁ&hoanﬁ I]Mﬂrl)mc eES)Lribed  abdved NMR QSOO\MHZ CDCls)

o 77 2 i € i 1y g @a?%w@ o5y ) gofi P s 554

(d, T =8.31H4, 153, &85Hby s, 1H).; 8.86 (br s, 1H). 5 Internediate D
aB(OH) 2

Intermediate C
OCF3

Step A 2-Bromo-5-(trifluoromethoxy)naphthalene. This compound was prepared according to the
conditions for 2-bromo-6-(trifluoromethoxy)naphthalene described above. NMR (500 MHz, CDCl,) &:
7.39 (pd, J = 1.6, 7.8 Hz, 1H); 7.48 (t, J = 8 Hz, 1H); 7.66 (dd, J = 1.9, 9.0 Hz, 1H); 7.69 (d, ] = 8.3 Hz,
1H); 8.01 (d,J =9.0 Hz, 1H); 8.05 (d, ] = 1.9 Hz, 1H).
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OCF3 Step A 2-Brono-8-(trifluoronethoxy)naphthal ene.
Thi s conmpound was prepared according to the
woaoditioons for 2-bronp-6-(trifl uoronmet hoxy) napborhabmseiss2s
descri bed above. NMR (500 MHz, CDC13) 5: 10 7.41 (dd,
J=1.9, 7.7 Hz, 1H); 7.47 (t, J =8 Hz, 1H); 7.64
(dd, J = 2.0, 8.8 Hz, 1H); 7.75 (d, J = 8.7 Hz, 2H);
8.29 (d, J = 1.9 Hz, 1H) Step B
[ 8- (Tr| fluor omst hoxv) napht hvl | boronic acid. This
‘ S i A tbormili apid. t Thit dpmpowministpraparsd fiepording to the

condmé& " [{6 ([r J&S{)ove ) fg%gﬁ&gzdw%&%@e a@o% dNMR (S?OMHZ CDCL)
5:7:5100% 171t i Had K 75351 £6,79 165308 Gl S, DB, 385 B, 18D
8.40 (d, ﬁ—?ﬁ%ﬁ%"ﬂh} sgs@éréqi% (S 8.2 Hz, 1H); 8.40 (dd, J

1H). Intermedi ate E
F)--O FO I/ B(O—|)2 F F 20
(2,2, 4, 4- Tetr af | uor o- 4H Mtesnedidts Bdi oxi n- 6- yl ) bor oni ¢
aci d. Thi s conpound wa par ed according to the
condi tions for
[6-(trifluoronethoxy)- apht h(dhgr oni ¢ aci d
descri bed above. NWR (SFgHz CDC13) 8: 7.32 (d, J =
8.3 Hz, 1H); 8.43 (d, J = 8.3 Hz, 1H); 8.44 (s, 1H).
féhf apRhdlhe. CTI'B{ @ﬂ)p%und was repared according to the

Bro

uor o- 2, 3- di nzo
et o B e S B NS ylig,cocn 5
7.41(dﬁfﬂ€‘:t9,r1ﬁTszmB T4k (t, ] =8 Hz, 1H); 7.64 (dd, J = 2.0, 8.8 Hz, 1H); 7.75 (d, T = 8.7 Hz,
. - rlf t hoxy) - 2- napht hyl ] boroni ¢ acid
ZH)’S'ggéd(& daﬁé; Ble. "NVR (500 M. CDOL3) 8: 7.30 (d, J =
8. 2 FE 7.96 (d, J =1.4 Hz, 1H; 8.01 (dd, J =

éﬂl%gc% ound wa]s p’Eeé) 06d according to the
condltlplsxfm Mdrr@umqmwﬁy)@oma@h@ymwm 11 élmve allMR (500 MHz, CDCls)

5: 7489(@|JU17 @HzolfH)47§’9“@rl’C£7?9qu 807 88, 7=82Hz, ng 8.05 (d,J = 8.2 Hz, 1H);
| uor omet ox%benzene 9 mml) in THE (5

840@41]) \l/v%sg%\HaeléDs% Ho n- BuLi (3 Oom, 1.6Min 5

hexane) in THE (5 rr1) at -78 C. After 20 m n,

trimethyl borate (1.4 mM mteldedia®E) Was added; the

mxture was stirred at - 78 C for 2 hr. The cooling

bath was renmoved, the bhedbtidy was allowed to warm up

to roomtenperature (f-Z e reaction was then

quenched with 2N HO (10)% an®(GHjor red overni ght.

Sol vent was renpved undEr Freduced pressure, and the
reS| due d| ssol ved i n CI—BCN- H20- di oxane.

cakly h3-benzodigxin, monie ag L’@u@gqpépougq Y@ prepared according to
the coﬂdi/dl’)ﬁhfo!r [@@ﬁﬂhf&’ome[t&xﬂ—ﬂﬁzlphtlﬂrl]boromc acid described above. NMR (500 MHz,

CDCl,) 6: 7.32 (d, J = 8.3 Hz, 1H); 8.43 (d, ] = 8.3 Hz, 1H); 8.44 (s, 1H).

(2,

Intermediate F

FCso B(OH)s

(2,.2.3.3-Tetrafluoro-2,3-dihydro-1.4-benzodioxin-6-yl)boronic acid. This compound was prepared

according to the conditions for [6-(trifluoromethoxy)-2-naphthyl]boronic acid described above. NMR
(500 MHz, CDCls) 6: 7.30 (d, J = 8.2 Hz, 1H); 7.96 (d, J = 1.4 Hz, 1H); 8.01 (dd, J = 1.4, 8.2 Hz, 1H).
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10 (trifluoronmethoxy)phenyl]boronic acid as a fine
powder. NMR (500 MHz, CDC13) S 7.47(m 1H); 7.99 (m

wakhos/ibrver nediate H OCF3 Cl B(OH)2 15 PCT/US2005/018828
f5-Chloro-2-(trifluoronethoxy)phenyllboronic acid. A
solution of n-BuLi (17 m, 1.6Min hexane) was added
via syringe punp in one hour to a THE (50 m) solution
of 1-chloro-4- (trifluoronethoxy)benzene (5.0 g, 25.5
nmol ) and diisopropylamne (0.42 m, 3 mvol) at -78 C
After 20 mn, trinethyﬂmﬁﬁ%ﬂ¥598 m, 70 nmml) was
added, the m xture was sfEirred BOH78 C for 2 hr. The
cool i ng bath was rem)ved eaction was allowed to
warm up to room tenpeggire -2 h). The 20 reaction
was then quenched with 2N HO (40 m) and stirred

[3-Find¥aLBifGitrom&i@biS fhenVBSorbfieavad AWdIEHN of £BYESD-flucro-1-
P R K o A

hexane HRITEFOE ) atafd @, Afyeo PO indin, zdvbhétbyl borate (1.4 mi, 12 mmol) was added; the

w5 CHE R SRRSO 20,65 o o o
up to rdem tethpfratuie (6@ h).dde redictiondyap the@ ggenahed \11p1|) 2N HC, @O(n@l} angl stirred

overni%%3 _§ (C),lhldélt wat lfé)movgcﬁlflﬂld@zt £hed F}I@gsﬁrel, arfdl thBeedissbR¢dIn CH,CN-H,0-

) Ioro-4-§ér| uor onet oxv)phenyllborqnlc acid. A
dioxane; Glbrpmagngraphy Riatevgrsq phase BPLGgavisyaliey ypphikigatien [3-fleorash
(trifluoMBRtRRAPEEEnST8MNc 4@ & aSihS PONBrO NMHE (500 MHz, CDCl3) 8: 7.47(m, 1H); 7.99
3-chloro-4-(trifluoronethoxy)phenyl]amne (2.95 g,
(m,2H}3 9 30 mmol) in 20 M of 15% HA at 0 C. The solid
mat erial was renoved by filtration and a sol ution of
-34 WD 2005/ 121097 PCT/ Usa0&lI448828 NaBF4 (2.4 g, 22
mol) in water (15 m) masrﬁx§gFWtr1the filtrate.
The solid was -col |l ected by | tr%tion, dried at 40 C
to give 2.62 g of the di azogiymsalt. LG MS: single
peak with correct M5 {52376).BfB2 above solid was
Lhen edWI : n I eal noI t1 %%ﬁﬁ%ﬁﬁpggﬁ%(izgﬂ, ISGI\ﬂinhexane)
was ad@ig-vixgpeiesaivag ib ynataationy TN (S0Inil) eheios sf 1-tidbloeed by
o addit i of r }. T ] { rr
crinuof BB 05 S 3 Bl 0t Sull S f R4 C. Atter
20 minatnichethlybborate &5 milu €0 wimob s edfed phethixt&p O2s stired atl-G84 ot jr. The

_ : . ™ o
N
reactiory wagthemgnenched: with gN HCl#4( i) anqlgtirred opemighty Solyent was aginoged inder
reduceé‘BrtessuﬁH‘ﬂrid tl%e %Qd\lfediissglve;_d ik @h‘tSBITHZ@l:‘B'éoxaix@. CMndﬁ@E@ﬂ@Py reverse phase
ester, was r.o in acetone- s descr.i bed for..
HPLC g3 it Bt hone LR Dspan IESias 65 s powder
NMR (50 ®itizoCDCH) &: t7r32(d, Do BB, X 7)o0Hédh Y 25 B 8rifzc 11k BA0 & T& 2.7 He,
1H), fine powder. NWR (500 MHz, CDC13) S 7.48 (qd, J =

1.6, 8.1 Hz, 1H); 8.13 (dd, J = 1.6, 8.1 Hz, 1H): 8.25
(d, J = 1.6

Intermediate I

CI:©/B(OH)2
FsCO

[3-Chloro-4-(trifiuoromethoxy)phenyllboronic acid. A solution of NaNO; (2.4 g, 33 mmol) in water

(6 ml) was added slowly to a suspension of [3-chloro-4-(trifluoromethoxy)phenyl]amine (2.95 g, 13.9
mmol) in 20 ml of 15% HCl at 0 °C. The solid material was removed by filtration and a solution of
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Hz, 1H). 15 Internediate J F3C\ Step A
6-(Trifluoronethyl)-1, 4-di hvdro-1, 4- epoxynapht hal ene.
woaoBa2me7 of tetrahydrofuran at -78 C was adde®CT/US2005/018828
n-butyllithium (13.9 nL, 22.2 nmol) foll owed by
diisopropylamne (3.1 nL, 22.2 mmol). The resultant
m xture was stirred at -78 Cfor 10 mn. then furan
(24 m., 330 mMmmvl) was added slowy. 20
4- Br onobenzotrifluoride (5g, 22.2 nmol) was added to
NaBF} @3¢t g, 82 otmichinin wiaser (I5enlawasmised with dhe filimatd. OThelsolgd was collected by
ftltratlt)ﬁtdhéd] thﬁ)gbl;'{l\%ﬁ\i et (ﬁ%a& %eqh 'ﬂm\@@ﬁ ey ?19 le ?&Q V\htlﬂ%orrect MS
m xture all owed rmto a |ent tenperatu over
(223.0. 5 h. Water was added, the mixture poured into

h ex an eSrhe astdte Lhe @Jsmmﬁxédammy@amm)a%m? i1¥ el 8/4 mmol),
portions_o e on O
PdClzéﬁﬁeﬂ Q@Baﬁ 3’5t Ayt ﬂ%@@ﬂtf@&&%@ﬂt vacwaﬁ%@ﬁlmlat tfﬁ%tvef by addition of

MeOR Q\Q}q;ﬁfgbd)aﬂ‘ﬁdrrﬂmlre/ aaddired dodrh engpietayure £ 2 AUSOl ML Whd e@alporated and the

‘ res1dugglg{,)m?tggrﬁ% Kg%z Q)h—rl%gaetlg}g ePat%/ 1nt%1exa(n§ gra%ien ﬁi{)’ g%{ﬁl}%mme ester as an

oil. NVBOGOWMEz, CDCL:3P: 634 (8. BID; (%31 (qd.H)= 1.7, &%H(riﬂ) ML (A%, J 0L 5, 8.2 He,
1H); 7(36((12]"._[)15%28&1) br s, 2H). HPLO M5 mz = 213.00 (Mtl).

2- Br ond-he bprateiepter wasdraiolyged) in peetongi iyl deseribrddprd @ ytiilypromethoxy)-
2-naphtBy l ﬁmﬂfh@tdao e Mehforo-4-(triflnoromethoxy)phenyl]boronic acid as a fine powder.

NMRg r@\e%/ﬁ%/ q}l I_L—il hvﬂg;ta ]3{1)18 i?%yff?gtéj?ﬁ?'ﬁ) 825 (d,T=1.6

Halmpoxynaphthalene (380 ng, 1.79 mmol) and sodi um

carbonate (200ny, 1.89 mmol) were conbined in 11 nL

of carbon tetrachl oride ggd he@te to 70C. Brom ne

(288 ngy, 1.80 mml) was -wise as a solution

in 3 nL of carbon t et Fd and the resultant

) n. The pale vyellow

solution was cooled, filt mogpR a pad of sodi um

sulfate and concentrated in vacuo. The oily residue
th - AOXY eie: a2 wF. of wtralgdebfuran at -78

B BT AL A 98 . 222

The rogwlisng mxpre wag stieed alet’$ Hhing o min thenderas G, ﬁﬁ(émm@é)ataﬁ agded slowly.
4 Broabbe’i%lﬁ%nda fasgw 22.5 Bnol)Was labided td\@ﬁ r&@@dnerglxtup@aéra%gluhéﬁ a 10 mL of

exanes shed successj ve|
tetrahwg@fétanathac%ﬁeath pat “tetna‘r‘FdotndBP‘?’i‘tB‘ H@W@%w tP tent/tagperature

over 2N h. e W a0t &fas H&t@ﬂt&ﬁd Itjmtﬁtuj)cfuﬁdﬁnto GerDey) hﬂ(ﬂh@d‘gmﬂc Mﬁﬁ‘ w@shed
succesgg/g]ty a\%gqltwgfg 185 ofqélefg If)%egpcgl:tli'?% og %nne The oa%amc)fayer was dried over

magniuBr pmfatebcobeentrated in vacuo, and the oily re51due punﬁed by flash column chromatography

(Si0, %&t&%&%&tﬁ%gﬁ@m%ﬁa tﬁié gwedcroﬁt l)un% }&_‘Eﬁlﬁ%@ iﬁ)h @\i}ﬁfﬁ) %H7.51 (s,
1H); T3S mp2H0; 7700, 2d); 531 £bra 3. IﬂPIyC/IVSS gz €B13.00 M+l); 5. 55
(s, 1H) and 2-bronmo-7-(trifluoronethyl)-1,4-

Step ﬁi Qfﬁfgﬁlg %— ’[I‘lilut 19D htﬁhﬁhﬁﬁ% l(ﬂpﬁ(ﬁ&ﬁﬂtlﬁﬁer@ afd 2- bromo-7-

ne eaC[IOH |nterne late

' : pleny. §-(Brifiucomethylnhd-dihgdr: -
epoxyn %Ye:ng té]l%a!l ?Ig-llﬁl)‘l\llil\/F%-l; H §odmn)1( EﬂB&aﬁé@%Oﬁ%qu@%ﬁﬁol)m@&e combined in 11

e next st 7.65
mL ofzsaﬂjq;t tetraclgaride@nd Peated 8o Qz Br@mge|§288 g5 .80 {oenol) Jvas addgd drop-wise as a

solutnng)% 3’_1%14 ggca?%)metrazmé%e(a% the l;@ ultath Rk t—l§rg hea!ed at %@ do {10 min. The pale

yellow sqhition(was coplkjilterst éypugh a pad of sodlum sulfate and concentrat!c_g in vacuo. The oily
resniu%_ gaglg&) Wg sﬁugée!n dﬂg?%ﬁfﬁ&*@ﬂﬁmfa&%hg Ealfr%igc_l toa suspensmn of potassium tert-
epoxynapht hal ene (624 ng, 2.14 nmmol) and SOdIUﬁ]IOdIde
(980 ng, 6.54 mmol) were diss$6tved in 13 15 nlL of dry
acetonitrile and trinethylsilyl chloride (0.823 nL,
6.54 nmol) added. The resultant m xture was stirred at
anbi ent tenperature for 3.5 h, poured into hexanes,
and the organic | ayer washed
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successively with two portions of water and one

portion of brine. The organic |ayer was dried over
worgsainem sul fat e, concentrated in vacuo, andPCiAIS2005/018828

residue purified by flash col um chromat ography

(Si 2, 5%ethyl acetate/ hexanes) to give

2-brono-6-(trifluoronethyl)naphthal ene as a white

solid. 1H 20 NWR (500 N+E CIKﬂs) 6: 8.15 (s, 1FD

butoxigé %ﬁér?g’ i%ol)?ins aatetrg'nydroiurgl atéowl_éfter ﬁaﬂé ai7506§ Tor 24 h, the

rmxtufedﬁas cdoled, ]poﬁred&atg hé¥anes;ldrl. waﬁieﬁ@udaesswely with two portions of water and one

Tri Iuorone I ht hyl | boronj.c aci d.
portiop OE\SIB}?D 8¢ P aﬁé ‘%ﬂsré{ i’f@‘? $1p sehipte, G%en??éed ity vqgg, and
purifiéi 83 prepakitisd PLOESIO, Wﬁétﬁiyl Qéb“tz@é?heﬁ(&?esm givd tiRod1eBaRbdund 2N 9-Bromo-6-

pot assi um acetate (5 40 25 nmmol )

(ritl A - o poa iy, B PN LG (7.8 (m, 2H); 7.40

(7 Jé\'ﬁ%}lgﬁ@%)((gﬁfl@ﬁﬁdn@m BOW: sVABUSISS (sNi iy 488 @ hrdrhd-Y-(trifluoromethyl)-1,4-

dlhyd’éPr ohrrsppephtheleps (Sbtainpheshd: brbsinvib fireapicterinerpelistatiR2R 35.49)-
2,3- dlmoﬁfol&(tl‘?ﬂ&m%ﬁyﬁf @QﬁﬁetrafB?&iH-qm dp3xyl H%E)hthg}egcgdf Q‘hmmﬂe was separated

and the resultant m xturé heated at ‘80 C

at the aexm sﬁpﬁa SHARVR A30904BR&GRCIS: 7168 (mh 8H)7:60 d.d w@a@,H@,dbﬂrsuv 52,(d, T =
lsyie t agehat S
7.8 HE DisheAatd, ghr}{% T (2P L5318, 18G 8§’§§P§ HASGRIS 0 58] X 55 6, 11); 427
(Hloﬁﬂb organlc | ayer was dried over nagne5|un1sulfate 30
concentrated in vacuo, and the residue suspended |n a
m xture of 10 nL of acetone and 2 nlL of aqueous

Ste dazqa"reﬁm@ghﬁu@%&hyﬁﬂggmﬁﬁéﬂé 3 Hroh %t(affﬁmmﬂ%aﬂ @@kh 0-1,4-
‘—BTﬂTTT' ours an € crude boronic acid “purif
epoxymphﬂ)@]@g? g4 H}ga%é4 mpeb apg, S(ﬁiil%lodlde (980 mg, 6.54 mmol) were d1ssolved in 13
mL ot{d@y éde{dnftﬂﬂe ahdfBiemyisllylZhpaphtoseh ko 6en Inﬁn@}:maecasr& resultant mixture

was stgreggt f‘gblelf F%mpeglttg%%\lo%/gp hspo%%_l‘tzltoéle)ia&le% and tjne Qrggm% ?apg&r w'_e?shed

succeskply w3thQWo puipnslofwvar 2nd-me padtlpn oBbriB. [He orgarsc Byéat wHz dried over

e iy b et B BByl Iy B chromtograpy

(Si0..BEOMY agttag haxpeBiogive F-bomord-(tiBraseratthylnpptalvfiioh ab ewkite solid. 'H
NMR?UOMI%’WQ% x\@%ﬁﬁ‘i')es'm(st ing), §R9%4, TR, A% jtﬂ%'_id% 8.7 Hz, 1H);

I soner escCri bove for |nterned ate
770(@%@)61M7P@@i8)768(dd81ﬂ8(%7f@ 1.6 Hz, 1H); 8.07
(s, 1H); 7.94 (d, J:8.7Hz,1H) 779dJ = 9.0 Hz,
Ste e Tr' s ZO egthdl haghth; rgnlc acid. 2—%;'2)1110—6 (tr1ﬂu$>g9neth\}]fl)-naphthalene (50

mg, O 132 (rﬁfiidlf bis@ﬁrﬁﬁ(ﬁhtb)dli}jor&l (pabt 1302l IﬁlﬁdSlQ r:lh@ p(ﬁ&‘dsﬁllm atbthis (3%8g, 0.540

mmolga%rg F’uSB ecgg%g?mfet 1 suﬁf%%fgea t’lﬁw ijt]I}]igl vmﬁ/a - %nzm_c}zby four vacuum-

nitrogGOBIOD)cles, an8 dRBlofat], 1’21119()11;ph<81y[pﬁos(pdmo)fermcel&:lmllhdhum () dichloromethane

adducfsﬁ?]gllgzré)g)%gé @T%%e‘? al(?(?th(ége‘éil_lltldg m.?(tt? ii%lteglc&'%o °C under a nitrogen
atmosphepy foprbh. eThetmistuesriagsieodled. dideted wulsﬂbﬂ@cgatﬁadpﬁwmeé sugegsgively with two

port1oﬁ£0fg@nt£ and]-éneg)oﬂf@iﬁ lo} bfﬁ@léﬁ Thé &@Ilrﬁéjla irtvbhs dAH SVer Rhgrde8iRRYkate,

chloride at ure was concentrated
conceigpisHe teruo e ﬂl*"ﬁ%“q”é §'ﬂﬂp?r51ﬁ‘? i auﬂlﬁﬂlfff 91 19 anTa g ageter B 2l of aqueous

2N hy{i@cBloriclacidl THIBdshitat@mi>@@8hasedtedat 60 °C for 16 hours and the crude boronic acid

azobij si tyroni i.le (731 4. 4 nmol )..in 25
Punflﬁbycy?ve&%? Bk HRLE I ERF I ot Bt D e it b gte powder.
g NMR (50, l]m\ésm Sdtided B H¥d @l, M)a8.33 (br s, 2H); 8.14 (d, J = 8.7 Hz, 1H); 8.07
(d,J=8.2 Hz, 1H); 8.00 (d, T = 8.2 Hz, 1H); 7.73 (dd, T = 1.6, 8.5 Hz, 1H).
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dropping funnel to a m xture of 2-nercaptopyridine-1
-oxide sodiumsalt (1.999, 13.7 mmol) and 4 20
woOdoosaingl ami no) pyri di ne (150 ng, 1.23 nmol) arPCt@B2005/018828

After the addition was conplete, the m xture was
stirred for an additional 4 h, cooled, and the solid
by- product precipitate renoved by filtration. The
filtrate was concentrated in vacuo and the residue
purified by flash colum chromat ography (Si02,
hexanes) to provide the title conpound as a white
solid. 1H NWR (500 N+E @ﬁ&%ghm§};8 02 (br s 1H);
7.83 (d, J 1.6 Hz, : 1H) ;-
7.66 (d. J = 8.7 He, ﬂ%OA% = 2 o 8.9 Hz,
1H); 25 7.47 (dd, J 1H). Step B
2-(6-Chl oro- 2- naphthol) 4 4, 5 5- tetranethyl 1, 3, 2-di ox

Ste A?;T%D@i'@llnaﬁ trifﬂiog&ﬁéma a maﬁfn@n@&rs‘ E&ﬂﬂ)cﬁﬁ@ Wﬁglgéiqu thegaﬁél%anner as the

$3600P. G Gl B e e, 1
8.07 (4, 1H$; 2 .92l ,af= sSYEHRVIH)STUYS aw:cpeo 201 Nen§i. 10 [da.g a8, EeH30AH); 7.68 (dd, T =
19 ggﬁ%gﬁgated by four vacuumnitrogen fill cycles, and
o rdirehtoro[ I, I bi s(di phenyl phosphi no) f errocene]

pal | adium (11) dichl oronet hane adduct (70 ng, 0.085
Step E»'f‘/l-“ Hr}ifﬁlglq)%%’th"l i] gaéh%ﬁgkﬁo%ﬁm %_\E(lét ’g&ﬁ w%‘amacl%eu? %h%%l aet: mglgmr as the 2.6-

1 was a

isomex @S@,bbd ghove fO?s mm@@@a/ 12 10YR (FROTYHSTRON 882 (m, 2H); 8.05 (d, T =

8.7 BT, /b L RTREHA 4168 (d 9% slPph . jpfhe mixture was diluted
with ethyl acetate, and washed successively with two

portions of water and one portion of brine. The
organi c |ayer was dried dvemediggdesi um sul fate,
concentrated in vacuo, and the remﬂdue purified by

flash col um chronat ograp pmgylde the title
compound. 1H NWR (500 goHg. 34 (s, 1H; 8.10
(n1 ZFD 7.89 (d, J —(§ , , 7.76 (d, 5J = 8.3

7.54 (dd, J ='1.8, 8.7 Hz, 1H); 1.33 (br s,

Ste Al—i—i%raﬁloﬁ%hﬁ)%lﬁ fafirafenle 06%&11(51% Ht'ﬂbﬁtlc) &Qf(tthﬁ)()‘“g 558 ﬂ]mol) was treated with
0- - etrane

40 L5 RS Ot QR R T T T MGG T i reslan

unpunlﬁbd(ﬁdﬁ ehl@fde B)g,rﬂl lafimely @hocvenbaned wathnd, 2 edzobisicpbaduaitaAN (731 mg, 4.45

mmol) 1}{ qg g holf UG on te rac?nlongd%raeﬁtrglg 0 chlor%begzefnorﬂ'\]_i'gf]&tl%ryv]v%s added slowly via

y reverse
drOPplpg ﬁmndeo (] tnemurﬁ of &- rmmtsmmﬁmelaxm sadempealtd &P9g, 13.Hnii®) and 4-

(d1me%@9&n%rld1@/ﬁz% rr% 1. §3 %ﬁlogsdt 1(90]9@ ’Afte§ th% %dcflﬁmn \gé_sl)comgle%lthe mixture

was st{qg:d fgg ap aqiqgtlonﬂ.‘é h, c?olgcg a{u@jthe 5011@1 bg pzoc].qgt precmlﬁate rqmg‘@d @&1 @ltrauon The

filtratewas cgnc’éntra%edz;z HZC’KO %ﬁ@ tthe }Be@fdﬁé pRdicatbe f1bh chlulda@BFmatobfiphy (Si0,,
er

Hexangs) (ot HRPERPB PN AT S ADIR ORI P Rk o s 1
7.83 (hoxvil.aHe 1A 1l (ALli-o87 &fz, 1H)eT .66 bl)T y18.7ck:, W)y, at6® (4d,3 =00, 8.9 Hz, 1H);
nd et hyl 4-acetyl benzoate (20.00 g,
747(%ri625hg7?h toluene (120 nL) was stirred at 80 C
overnight (15 h). tert-butyl-2-{ 1-[4-
step  21HYFES BRI PASIALER DKL AT ROL BN BELIRC BB 62! ©
TT1e SO anmg was colrrecte
chloropiphthalgns GAS oR. 01349 mmoﬂ)ubie(pinamw)w@ownﬁﬂﬂngs@70$mnol), and potassium
acetatd %@-)ng 2. 5% mmo% wie dﬂsBll\_/Ed i 1%"}@ &fﬁ@&tho&u —@8%5 1;Z(|§1)§e was de-
oxygel?ateﬁdDY(fTﬂvwwm aifrogen falfolgwnctqdwhgomf 40 H), 2.24 (3H,
bis(dighknylghoghifoMekrod@hs ] palladiam((Blticklorohetharfe LAdidt )70 mg, 0.085 mmol) added.

The resultant mixture was heated at 80 °C under a nitrogen atmosphere for 3 h then was allowed to sit at

o
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Step B tert-Butyl
2-{1-[4- (et hoxycarbonyl) phenyl | et hyl } hydr azi necar boxy|
wabers/ikmoa N2 filled round- 25 bottoned fl ask equiuspmd018828
with serum caps and magnetic stirrer, NaBH3CN (6.0 g
0.095 nol) and tert- butyl-2-{
1-[4- (et hoxycar bonyl ) phenyl ] et hyl i dene} hydr azi necar box
ylate (25.6 g, 0.084 nol) were dissolved in THE (200
m.). A solution of p-toluenesulfonic acid nonohydrate
ambierft fenpBragire fr 0OH. (T niitore WhSHIGEDwitH jthylasetat,andl Wwaaed adcessively with

i i f dit i d .
o ol SN R RO 80 o R L R EN g s
concenfrfpd amgerdhendstherseidsd pifies by deshedluminichrobriogepliyl S@rovide. the title
compoa_lnﬁ lﬁfmqﬁ gﬁm MHE’ fm§ow@€8 FERALHLEMD mp higd %<9'}‘g%3%3 w2, 7.76 (d,

trated a rotovap to give
J= 83\%%@ dot (g %aé&%ﬂﬂ% 15 &8 613, 120 rrL) and 1 N NaCH

(100 nL) was added The suspension was sti rred
[ ro%sl %t for 1 h @nd then diluted w

Ste afif & CpREs IRty Bt éiteé‘dme@gl 1.3.2-
dloxab&ﬁaﬁQQﬁﬂ g10 Wmﬂﬁ]ﬁ/ WiS20H5ided GE2Bixtuad6F 2ol E h&@bn%ﬁ&fp mL of
R WER O -
HPLC t@rmd‘udﬁt thptidedopipoanded aamhitetppivéers'd1 NP a@a0 ez, DMI® St 88 (s, 1H);
8.23 (stbzehr)g '_8{9&[@}1‘:81% ARA RS, 1 Wi ex2A1(Q 8 18), 9r); 7.84 (d, T= 8.2 1,

1H); 750 (ddl. { 28RS HarBBny| ) phenyl ] et hyl } hydr azi necar boxyl at e
HPLC/ MS: nz/z = 331.3 (M+Na) +, Rt =3.24 min. 'H

NVR (500 I\/Hz, CDC13): 6 Bicb3ediaad = 8.0 Hz), 7.44
(2H, 5 d, J 8.0 Hz), 5.99 (1%@4@ 4.40 (2H, q, J
0 Hz), 429(1H n, "1.41 (3H t, J
0 Hz), 1.35 (3H, (, 6. 5 Hz) StepC
4- (Eth et hyl } hydrazi ni um
r .

tert—buty: é:&%ig%h%'do °P(55°rﬁx¥1 aﬁf&ﬁyl%zagetﬁlgerﬁ)atg 20! 0% “?) 104 mol) in toluene (120

ure f°or one
mL) W@dﬁﬂ@dﬁtﬂafﬁdvmmdldr(li@dmedutyirk{slswe and the resi due

oo P BB s CA0R Te cpVBNEL LD s o

by filtration ofiths neited HPB.CIMS: m/e er307.A -+ WAt Ry e 350 wihi G NaiRI (500 MHz,

CDC]3)[‘ ﬁl%g) g&alé’adt ?yophl ?)1 72@%%0 ﬁ%)S 9 81 (gﬁ\%as) 2‘5{9 f‘ﬂ{ 9 }j: 7.0 Hz),

2.24 (3H] 4 (.88 e y)canbEay L VoY) et hyl | -hydrazi ni um
chl oride. NWR (500 15 MHz, acetone-d6) S: 1.34 (t, J =
7.1 Hz, 3H); 1.67(d,J:6.8Hz 3H) 4.33 (g, J =
Step B ZeriBhiy) 2-2H[4-(efhd¥c carbok@latedIn alNFilled round-

bottonle%ﬁia;ijze(i\ﬁ@;_?iL évnﬁ&)rglal ca;zsl\ﬂpi)magnéeélg stf@ar 21@%5& (gg()@ﬁé gé\gzmzl) and zert-

butyl-2HN- [ hddyAar by I¥pizn Y iffeth y2id el By@ird2inecarboxylate (25.6 g, 0.084 mol) were

d1ssolv%c¥ 11131)}1}‘1(12&%@5 ;,g éc);lﬁc arc? e%é;;%@? ?E?}Qc Iace1$:l %néh%gartea (21!7 Igl (r)n 091 mol) in

THF (5©em)d>gy cwbaitd whemnkd sirhy | Gdmypitiaz | bﬂzidd[ﬁon required about 10 h. The
u or.oa

mlxturf( ¥ Wéavr“@%fﬂ% QH@ ﬁ&lb]ﬂ@f iﬁ% P%Sﬂsffawaf t%@é%@@ﬁ%@ém&g The

organicyhatey:s degayateaniieal (NG 48 lcmeﬁtmci%ﬁh30ta$ap t6 ?nd whit©&3id. The

0

white sg%@??sé%\%lnhn ﬁ%ﬁﬂgﬂgg mgs algdellslg%bﬁl 809 @L}L\gasz'gldﬁiu pLhe suspgngon was
stirred tHRGRLIIPIR . FoMEK SadtBEQliNG WAl GO eanaL) Y& &%a Ephid$e Wi separated

this colum (30% EtOH 70% n 25 Heptane). 2) i cel

col um Chiral Pak AD, 0.75 nmL/mn, 10% Et OH 90%

n-heptane: t1 12.17 mn; t23815.49 m n. Enantioners

were resolved on a preparative scale using this colum

(20% Et O+ 80% n-
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Hept ane). The fast noving enantioner was identical in

each case and was subsequently established to be the
wO3posanenti omer ([a] D20 = -120 (cl.1, MeOH)), PCTUAIS2005/018828

infra. The slower (R)-enantionmer was also isolated

([alD20 = +122 (c 1. 1, McOH)). 30 Either enantioner

coul d be deprotected with 45:45:10 TFADCM TIPS (40 C

1.5 hr). The excess reagent and sol vent was

evaporated, and the residue was dissolved in water.

and extrpgted wifb 1NHEISD 5120100 Pripetf) SPIUS) drieddNiaSOnknd poncentrated to

appro%ﬁiatéw Wﬁroﬁm Bﬁ@pﬂt&&‘as%ﬁ'ﬂe 2efid a-]r—lﬁ &2 el By ﬁltﬁﬁﬁ&rleand washed
extracted nore water. The conbi ned water

with f@wﬁm blﬁld\mrébwla?pblrL4_t@@omarépnxm_bmH@tprléw;érazmsca@oxylate HPLC/MS:
mz =%gir 3 %ﬂ‘%)g)y@ ??%réjﬂ.f’ '€ NIER {508 vtd, BB 8488882100, 9 V0 1), 7.44 (21,

d, J =B, 399 A brshobdpd @b iy ).OHenYLY (8L iyl L35 92141 (IHL t, /= 7.0

o LS, 0 0 VSl L MR (001w
7.0 5 Hz, 3H): 426(brq J=7.0 H, 1H: 4.37 (q, J
= 1 11 ): 8.07 (d, J =
3. 2 G 3 ; Obsd (M +
1): 20%e;4%uty{:§3fﬁ % éetﬂo%y&%oﬁl Cou?g&g}h}cﬁkh%{@é&rk dﬁ)lﬁ 329 g, 94 mmol)

Yhydraziniumtrifl uor oaceta prepare

was trP'ﬂ%‘ﬂﬂé K10 mlpf TiFADCMptgisepiepysilape?0@P: I g egmy tegaperature for one hour.
The nfo@ideivai¥ E@ickited funded 2dut AR ke, Avd fh’é AN wl@dlés*éﬁzeh i Rater (100 ml),

washe%‘%{}&ll IgélM%t | 'Ph OéMtwllg bz?c?(%%rellc?e Wlﬁl water 3?5 tHéi (51¥ 20 mlg was added to the
combified hamysroambmmdl copdeayttd @t-n30 thih YOH,aXi (Femi e ¥yded taid th@Swas

1yoph101§écﬁ9 B %*}gc} ég‘%f r{]?i’f{eﬁroﬁ gbﬁ?glg%%tgﬁﬂkgﬁ}%h\]@%%%lm chloride. NMR (500
MHz, eentipmrds s A - 341t 1 Rd. 1dizy AHpfL. Qi;ﬁleeéfBSH@,tﬁDI 488 (i IHh7.1 Hz, 2H), 4.97 (q,7T
_68H§Fl@1")t13¢6 deﬁl 8sEBusH) 87 @, J=8Tseﬁi1£ Qﬁ?dﬂ(fl@r@u}ﬁﬁ@@ @4: 208.12; Obsd
carboethoxyph
(M+1béﬂ9zb%ll hydr azi no) ethane (95% ee; [a] D2 -200.0 (cl,
CHC13), HPLC Daicel Chiracel QJ, 40C, 0.5 15 rrL/m n,
10% 2- pr opanol | 90% UTD,ERL = 33. 1 M pgh, g R) -1 somer

Rt =37.4 mn.]. the sl ow no enant i omer
tert-butyl 2-{ “,
(et hoxycar bonyl ) ghenyl ] et hyl }hyd azi necar boxyl at e

(0.74 g, 2.42 mmol'NHETBM a chir \ﬁ%)ﬁf@tl on as
desgrl b4edtabove wa? trezl;lt ed W|th TF CR2C12 (1 1 d10 L0

(ethoﬁcﬁl‘ﬁ)ﬁ%ﬁﬁleﬁﬂﬁtﬂmVEhedzum nltrﬂTle%OMﬁitJ qg@‘ﬁﬁ@l @Xh [ér 4 20

co- evaBoratl on iromtoluene. The resulti ng

(ethoxyqarbgpg phenpdsetyhNay raenccamoey gt yas amalyzes @%Ha)é&’hﬂwsmg two sets of
cond1tgﬂg Cﬂ %a‘c@lﬁ:o[ﬁﬁn @plqlcglw @61 °é @ 75?1%./11;111 'f09§ @k@ﬁb@% nq{eptane t; 6.66 min;

benzo chlorid
t 12.23, r@ﬂd%ﬂ%ﬂépmelb wesgl ressvlvr?é@w P@@Pt@i@ﬁ@al% m thig colgma SUmBIOH/ 70% n-

Heptahé') Zgﬁ%g& %01(115111 @HralpﬁisAﬁd@’%jmﬁ nﬁw IY)%%tOI&ﬂ?g)%Ql—h %n%r ty :1)’2 IP’7 min; t;

the reaction m xture vvas
15.49 ama BRngesharn e miokied reapepardive MeEtSmg\éhlh@hame@()% EtOH/80% n-

Heptagé')a?%x &zﬂ@e‘ﬂhlﬂfoﬂlgr Q5s%géiﬁ1£al%ega%h efe g%@hﬁsg%ueﬂp}deséag}hshed to be

urt her on HPLC using Kronasi
the (S}- @laﬁ@mﬁtﬁ(ﬂe@ﬂ\# H20Y (01. 1LIHEPED) 1 Didderinfry, TRSs!owsat (&)g@aanthmrer was also

ISOIHtE?FstOIL]%?)—Q-Z %3& Pﬁlfﬁ_ﬁg% Et OAc/ Hexane) to give
benzoyl hydr &thar@hattioyet hﬁ_l’dzmlaﬂhﬁofeHE’cﬂ_@JtB/Eﬁ 45: lm leﬂﬁzml\&gs (40 °C,
1+, R =3.08 min. Da 0 Chiral ce ,
L5 e R e5entipieR' 509 Q0L 558 BBRTUIFT-GOSAR RNt HA SPGB inygier. The
mn;, [a]D20 = +192.4 (cl, CHC13); 1H NWR (500 Mz,
CDC13): 8 8.03 (2H, d, J = 8.0 Hz), 7.94 (1H, br s),

7.66 (2H, d, J = 7.5 Hz), 7361 (1H, t, J = 7.5Hz),
7.54 (2H, d, J = 8.0 Hz), 7.40 (2H, t, J = 8.0 Hz),
4.39 (2H, g, J = 7.0 Hz), 30 4.36 (1H, g, J = 7.0 Hz),
1.46 (3H, d, J = 6.0 Hz), 1.41 (3H, t, J = 7.0 Hz);
13C NMR (500 MHz, CDC13):
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8 167.76, 166.69, 148.16, 132.70, 132.27, 130. 21,

130. 18, 128.94, 127.47, 127.15, 61.22, 60.21, 21.21,
W040BGA21008) - (-) - et hyl PCT/US2005/018828

4-[1-(2-benzoyl hydrazi no) et hyl ] - benzoate was simlarly

prepared fromthe faster noving isonmer of tert-butyl

2-{

1-[ 4- (et hoxycar bonyl ) phenyl ] et hyl } hydr azi necar boxyl at e

o R P A SRR e
combifidll, waA& sblutiéh WwasevAptidled uhid8bvat RRitRBL3] @Q%ldbvdd&)pfa@d%&opw drying

PR MO L e I Y
mﬂuoﬁaheetaﬁe &51 x(lé?eblus cdl, N?MR:(S@O QﬂdZ)JDﬂDﬂ@ 1(3%*& Jt= 7 }JHZ' 381) 01 49 (brd, T =7.0

Hz, 3}9271% Qprggr:@p,Hz 1H)J437¢q = ﬁzl)l-)lz ;HM 5(41;11J’_q8 Qgizczﬂy) @87 d,J=82

, 4 J=7.0
Hz, 2}ﬂ2 Ms égﬁ‘kNg@htalcﬂ 20817 s PP +H§ 2209. }% 7@%(13?:1'1566 74

(ethoxg_qggbopgl)phfg@]eggl}hg_cggznllgm tnﬂ_lgagpaf%fate sad b@preg_agcgi 199n identical fashion.
127. 43, 127.12, 61.20, 60.09, 21.52, 14.58.
Intermediate N ~ C02Me  HN.NH2 HCI 10 Step A

Determ;ggtton géé}zgolute Configuration of Enantiomeric Hydrazines

(2E) - 2; A[béalﬁt@%&ﬂ?fgﬁﬁéﬁ&[ SR dnhReYd df%ﬂ@ﬁd{"!yzd{ 18l nec ar box

ate. Using chemistry described in In nedi at e
(ethoxmaépnﬂ)%wgthﬂ }ﬁédrﬁneq%rbwﬂ\%ww%h%shﬁc} @p@ﬂéﬁmmthyl A-{1-2-
benzoy(lgWazMﬂ%th)?gg}k%ﬁte f&lovged@g célﬁpar@b’ﬁ of the S ((ﬁ)gtlé}aﬂotatlgn $knh reported
data [@#} et b, Batraerirom, 1994 %), 4399 - QQH)P-C%EBOGQtOébplBHﬂér@ But yI
benzo%éd%az(ﬂsﬁamé%% Lol bemdo &?’éﬁ@%} @@i@@&e&ybﬂgd Q. 40°C, 05

emstry described I n ntermediate M Step
mL/mJabWe 2-prapenal{90Podexsnadd endd- nie). dReamecR: =NVR ©Bd0 MHz,

CDC13) Tlﬂus tilxe 41}@_&! Q&ylnﬁgﬁ%tloﬁeggﬂ—%ﬁtgl 2?_@ -{4- 4. 06 (s, 2H);

6.03 (br 8.00 (d, J
(ethox;:caﬂaogyl})@enﬂ}el}hyl Yhgdr@irngarbpxylate (0.74 g, 2. 42 mmol) from a chiral separation as

descrﬂgefg]]l ai)g@tvlﬂag)& G& Q]IQIE’X‘W?% d mfl@ éﬁé Mﬁtq‘ gt rgfcgig%@é{]&ncentrated

Sstr Yy es Cr ternme
on a rat¢vap tand the resigng dlFiddvasaemeyee pﬂc@dvapwmr(ff@@tonndze Te3aDiting ethyl 4-

(1-hydgﬁn%et§}%1éeﬁfog?éwfs tﬁbg %% (f_lv;'ed in é)ﬁ)zaﬁ/é sﬁﬁ fﬂg Kéo@ &7?8 oA A solution of
benzoyll86loA8e (36D, I Mutinol) adBA6-8Rters-bhfyl W ZRMHATEE(BHP mg, 3.63 mmol) in
CHZC]EEIE{QJ%ZOO%%%? 8 y at %&%%‘W%Sbsthﬁ reai%_Y(ﬁRAnaZﬂg‘urEeéiaﬁ chded quickly
on a Si0, column and eluted with 30% EtOAc/hexane. Fractions containing produ’ct were concentrated
and purified further on HPLC using Kromasil Cg column (10% to 70 % CH;CN/H,0/0.1%TFA, 12 min),
and again on silica gel column (30% EtOAc/Hexane) to give (R)-(+)-ethyl 4-[1-(2-
benzoylhydrazino)ethyl]benzoate. HPLC/MS: m/z = 313.3 M+1)", R, = 3.08 min. Daicel column
Chiralcel OJ, 40 °C, 0.5 ml/min, 10% isopropanol/90% n-heptane: t 35.79 min; [o]p™ = +192.4° (c1,
CHCly); "H NMR (500 MHz, CDClLs): 8 8.03 (2H, d, J = 8.0 Hz), 7.94 (1H, br s), 7.66 2H, d, J = 7.5
Hz), 7.51 (1H, t, J =7.5Hz), 7.54 (2H, d, /= 8.0 Hz), 7.40 (2H, t, J = 8.0 Hz), 4.39 (2H, q, J= 7.0 Hz),
436 (1H, q, J = 7.0 Hz), 1.46 (3H, d, J = 6.0 Hz), 1.41 (3H, t, J = 7.0 Hz); C NMR (500 MHz, CDCls):
8 167.76, 166.69, 148.16, 132.70, 132.27, 130.21, 130.18, 128.94, 127.47, 127.15, 61.22, 60.21, 21.21,
14.58. (S)-(-)-ethyl 4-[1-(2-benzoylhydrazino)ethyl]-benzoate was similarly prepared from the faster

moving isomer of zert-butyl 2-{ 1-[4-(ethoxycarbonyl)phenyljethyl }hydrazinecarboxylate. HPLC/MS:

-40 -
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Cl Step A Ethyl 44

14343, 5- di chl or opheny) | - 5- oxo- 4, 5-di hydr o- 1H Pyrazol -1
weoe-=206G/12uivat i on of ethyl (3, 5-di chl orobenzoyl ) aeeraisen0s/018828

(3.0 g, 11.5 mol) and { 1-[4-

(et hoxycar bonyl ) phenyl ] et hyl } hydr azi ni um chl ori de

(2.55 g, 10.4 mol) was refluxed in HOAc (80 nm) for

4 hr. The solvent was renoved under reduced pressure,

=G h 5D TR B DR A T 1 QU & 6P Sl 10

isoprdphrf¥D0% ALHepRnS I B&ﬁ@ﬁnﬁg apP= (5. @2(c100Hc§% el (500 MHz, CDCLy): &
acetate in DCM gr adi ent 8ﬁve et

802 5[0 (3G CHP D A5 OB des 40 BT H9 1D b+ BOFELAHS QL d, J
= 8. OHE) 17Q],9>(hﬂ19ctﬁ¥|8 0}1@8%3?@(%& %%37 d\'ﬁk)t @ 3&@1}! q; JIb‘é @%44 (3H,d,J = 6.5

acet at e- DCM
Hz), 114133H(tt.l = J.0892)1 PEAMBKHQ0 MHngI((o‘j;,) @1&78;1 @66—&4 1@4;3 132,92, 132,15,

6 iide=22.6 Hz, 1
130.1%’,_1§§.0£,?iaz’a.ég,‘lg?%d,%zzg’z,6%??)6;0%& %752‘(?' 1435 3= e H);
11-1): 7.39 (t, J = 1 9 Hz, 11-1); 7. 50(d, J = 8.4 H,

oH). 7.52 (d, J = 02(d, J = 8.4 Hz,
oH) . MB 201801 2203 CaHZIHteg‘Z%fte g%, Qsd (M+ 1):

405.20. Step B tent-Butyl N4

1-[3-(3,5-dichl orophenyl)-b 0X0- 4, 5-di hvdro- 1H pvrazo

-1 15 yll ethyl }benzoyl) - aHani nate. Ethyl 4-{

1-[ 3- (3, 5-di chl orophenyHN: 5- ox0- 4, 5- di hydr o- 1H pyr azol

-1- yl]ethyl }benzoate (2. 2‘1’1"@]"05 50 mml) was

di ssolved in MeCH di oxane (1:1, 50 m). A solution of
d.

] 3 azifecy B ! p(jj_]&g chemistry
descrlhdbcy m Ilamheﬂilae M,oStezfemabwvasthqs eulnmamomﬂdwas epsapdu@é NMYERU@AY MHz, CDCl5)

s 15900 9,80 L By AR JE A DB o B 3 -0
2H). M), followed with DIEA (4.8 m), 20 beta-al ani ne
t-butyl ester hydrochloride (3 g ). A sol ution of
QP 3 43 DNF _5 n1 added After
) ethox Ol enzvilhyd b ylat Wg@ﬁn(lq_[ry described in
hlterr@)havm addsdb@edh& h@e doﬁ@@ﬁﬂdcmas @pﬁﬂéﬂ Q\IMR@&)(HVIHE r@OCI,) 6: 1.46 (s,

o LY R haa Grag: afS T BB i S b At Stk hop '€ s e 2.

(150 mM) was added, and the organic | ayer was washed

Ste Q‘LM 4 h§x llﬂGi!l enM v%r- jm’%u chllgflli %shﬁpeﬁgéf?e{sa?ﬂegﬁh Intermediate
M, StepdF afpves dﬁ@%@@mﬁwgﬂs pspopd. NMR (520 Mz &ThOD) dck? bise3H); 4.19 G,

2H 7511(@@48@&{0?5 d.obed v = v} oM (¥his N0, Cald: 180.09; Obsd (M+1
; 1-[3 C?I clﬁ)leoro%enyl - 5- gi;o 4d59 di ﬁy rao- d (M+):

1811%yrazol-l-yI]ethyI}benzoyI) (3-alaninate as a mhlte
solid. NMR (500 MHz, DMSO-d6) 8: 1.37 (s, 9H); 1.78
(d, J = 7.1 Hz, SFD; 2.45 (t, J = 7.0 Hz, ZFD '3.42
(g, J = 7.0 Hz, 21-1); 5.56 (q, J = 7.1 Hz, 1H); 5.99
(s, 11-1); 7.30 (d, J = 8.3 Hz, 2H); 7.47(t, J =1.0
Hz, 1H). 7.73 (d, J = 8.3 Hz, 2H); 7.76(d, J = 1.9 Hz,
2H); 8.43 (t, J =5.6 Hz, 1H); 11.34 (s, 111) VB
C25H27C12N304 Cal d: 503.14; Obsd (MtNa): 526.05. -42
WD 2005/ 121097 PCT/ US2005/ 018828 Step C tent-Butyl

N-{4-f
1- (3-(3,5-dichl orophenyl)-5-{f(trifluoronethyl)sulfony
| I oxy}-1H pyrazol -1- yl)ethvllbenzoyl)-R-al ani nat e.

tert-Butyl N (4-{

1-[3- (3, 5-di chl orophenyl ) - 5- oxo- 4, 5-di hydro-| H

pyrazol - 1-yl ] et hyl } benzoyl ) -(3-al aninate (2.05 g, 4.06
mmol), TEA (1.7 m, 12 mmol) were dissolved in THE
(35 M) at -78 C. Triflic anhydride (1.1 m, 6.2 nmol)
was added. The cooling bath was renoved 5 and the
reaction mxture was stirred for 1 hr. The reaction
was quenched by adding ethyl acetate, water. The
organlc Iayer was mashed mnth O 5 N HC12X brlne 2X

1. /AN PSNPI~NA
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N-{ 4-[ 1-(3-(3,5-dichlorophenyl)-5-{
[(tr|fIuororrethyl)sulfonyl]oxy }
wobbspgrmzol - 1-yl ) et hyl | benzoyl } -0- al ani nat eCa8S2005/018828
colorless dry film NWR (500 WHz, CDC13) S: 1. 45 (s,
911); 1.97 (d, J = 7.1 Hz, 3H); 2.53 10 (t, J =5.9
Hz, 2H); 3.67 (g, J = 5.9 Hz, 2H); 5.54 (g, J =7.1
Hz, 1H); 6.43 (s, 111)686(tJ:62Hz 1H);
7.33 (t, J = Hz, 2H).
7.67 (d, J GEPEE@%YNW@ISP%’%%AZ@LES MBTHOD Ay 5
C26H26C12F3N306S Cal d: 635xA@prghsd (M + Na): 657. 89.
tert-Butyl N-{ 4-[ 1-(3-(3,5-dicyl orop%enyl )-5-{
[(trifluoronethyl)sul fonyl] oxy J-1H pyrazol-I 15
yl ) et hyl ] benzoyl } - ( 3-al ani na oeal ved vi a
chiral HPLC (Chiral Pak AR _ca , Hnal yti cal
conditions - 6% i sopropangl / heptane, (S)-isoner Rt =
16.1 and (R)-isoner 18.871 usi ng SFC
chr omat ogr aphy 183/ W mee,- (R -isomer Rt
= 5.5 and (S)-isont . @\»‘ Gitlve condi tions
Naphy 1500 , 50 mL/mn). The
absol ute stereochemgtry of the two sanpl es was
est ablished b preparatl on of an authenti c sanmpl e of
Ethyl 4r{it-[3-(305-dighlpiog -4 5-dihvdre-H A6 ythyllenzoate. A

soluudn(otf Et'h§1| ({J@rd@am(méh)%cfe%%lo%yi S ilr'n_‘ﬁo%y 34 pJ[4 1- yl ) ethyl]
al ani n col um, %
(ethoxvcgl&mn Jethepbydrezinipp chlomée @ S%gnlo 4Awmepets F%hlx%} iOAC (80 mi)

for 4 h¢.S)hd s‘éﬁfﬁﬁfwafs Eadiovad e reficed pikfsule, Adthe feki@B taken up with ethyl acetate,

vt bAE MR LSRRI LG T M NGEEL 0, -5

ethyl austatd in PCHL grpliddt) gllvd @hyiaﬂ-{ 1%6%(95 dicblorepbertyy)}5-dko-4,5-dihydro-1H-pyrazol-1-

|
y1]ethy{A[ ‘t%e%@agelaég rv&{l))ﬁn% el f ﬁ] ¥z %c@ 043, NMR (5@ c?(:Dch) :
138 bem&mm(gif%ma . 38, 56 rJe:p?g RS, Hz, 1H); 4.36

(q,7 =6 rmmgsfﬁgalﬁ ﬁ@%fﬁ?’gl@% fJo—: g§fﬁnﬁﬂt79®(@fﬁ—éﬁm 2H). 7.52 (d, T =

19 BT o B s M SN g oD A Bt R 5405 20,

Step B$AIRItA N.(4- = 3.8)di@ford BBeivi)Bask ol -dih e - 17 -pikhz6l-1-
ove . .
;fm cth gyt FibyB-Prp o7 i Mmg RIS pro-p o7t gazol-1-

yllethyl Frexgoated2.02 piHt 30yhinel) Wapyisabel il Me@B-dioxane (1:1, 50 ml). A solution of

NaOH 4{5%7? 1?3{1111? %«%g Qc{c%h 'Fﬁdﬁ ré"\%a ﬁe%? E%)g)hp foxN' 1{1‘ This was acidified with 2N

of ophe
HCI (J0(ralp, Ialfl‘l1 the selment s 93§19V¢d(ﬁﬂ9 Fﬁsﬁi}éﬁ/ }zacmqn gyiechte@ivel apple)yelow pqlid (mixture
of pro@ﬁc[‘&:@d’ dnd I\(a@‘l)a |’I@ﬁ|581"i34 @as(sligaeﬁt%d noDQ/ﬂ:qu? follo@ed with D]EA (4.8 ml),

trifluoromethoxy ht hyl bor oni ¢_ac
beta-alpiygt § BRAFOTIA RGN O E0. o SRS OURIEDT @13 b QU ) was then
added AR QMg aL fbam&erﬁ&rzﬁmmfar mgn&e BXBOR (18g)echs yded agditherdN2tion mixture

NSy OO P LR P g B i,

acetatd@bOmd) s atded, dnd tizSorgantr loyeawes washet with .6 NIHO! X, 56 KL, 2X, brine

2x. Byl )t G, FERE GG 0t By Mln§ rofRp g 10 0.30%

ethyl apgtap imAGM) pberded feydpivt At(éd LihtbUudkhlpwpkangb-SprxageS-dihydro-1H-
pyrazd}! rl%@]@fh?f}bé&ﬁoﬁ&@lanm% 26Plhec-ad RMW(‘SQG MI—EaﬁMSfOE@Gs 8d1 37 (s, 9H);.

178 (qoyf Gk Fir 28 24 il vre)- (NS-IF @&)(%‘é (_qlJ o 4] Tz, 2H)d5 52 @, 7Y 1de 1H); 5.99
(s, 1HY; 3.30dired. pHO MR A X, 5=[10-K4, 1Hj. |7WQF(@UE18‘®H¥)2H3 nauhtihy1.9 Hz, 2H):

543 %&é@‘ﬂ? R 300 WEMY a5 s B 558 Ggr B os

2.46 (t, J = 7.0 Hz, 2H); 3.41 (q, J =5 7.0 Hz,
2H) 5.78 (q, J = 7.0 Hz, 1H); 7.21 (d, J = 8.4 Hz,
2H): 7.22 (s, 1H); 7.57 (t,.d= 1.9 Hz, 1H); 7.587.60

(m 2H); 7.72 (d, J = 8.4 Hz, 2 H); 7.94(d J=1.9
Hz, 2H); 8.04 (br s, 1H); 8.06 (br s, 1H); 8.09 (d, J
= 9.1 Hz, 1H); 8.13 (d, J = 8.6 Hz, 1H); 8.44(t, J =
5.5 Hz, 1H). M5 C32H24Cl12F3N304 Cal d:
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641. 11; Cbsd (M+l): 642.22. 10 EXAMPLE 2 O ~O N v
_OH NNC I / \ OCF3 d
woORpesAR(00R) - 1- { 3- (3, 5- Di chl or ophenvl ) - 5-[ 6- (t r PCTWSR@EB18828
t hoxy) - 2- napht hyl | - | H pyrazol -1 -
vl } et hyl ) benzoyl | -R-al anine. tert-Butyl N{
4-1 (1R) - 1- (3- (3, 5-di chl orophenyl ) - 5-
{[(trifluoromethyl)sulfonyl]oxy}-1H pyrazol -1-yl)ethyl
] benzoyl } - 0- al ani nat e was converted as described 15 in

Step »H 5tld 4 -‘ -3-dj€hl opHerlyf "‘J _tf' orometl% Dsulfonyl]ox -lHt- razol-1-

- - C OTQ “NIA P | . o oy--n
et hcnra b niiatl 0P e oy o b e - LI
pyrazdlilndlepyiitierzoyINVRlapmae (AP g, AME50nalR)TH @.73hK ¢2 mioh werddissolved in
Hrio2 148 ( =1l ; ) 2H).. 5 77

THF (%%fm) ga?’ﬁ)é%?_co Tﬁ?}c amclgld?glzloﬁ%l(, g'zz rﬂxﬁgﬁ gl.agadé%c’{. ‘Pﬁlﬁﬁc!i?m?g Byt ras removed

and th¢ geactior)mixtuie, g6 sfirred for tho _’l@lﬂzqacthq)vyas'q_ugmheﬁ_ yrddimg ethid) acetate, water.

The oréalﬁélla?g’wal washed ithld:5 )¢ 1) 2 TorBe 2&Fanadirzd 8véf|¥$a282ﬂ) Byaporation of
.04 (br s, 1H); 8.06 é,br s, 1H); 8.09 (d, J =09.1

solvenfgnd flagh 53(?111181_1 g_lgopgpgrgpfy (8105, Q-EO%PFJBYI aqggtafe/ip {PCM gradisnty gave tert-butyl

N-{ 4-[*I|K(/|?_ -1(3, B‘&ig:ﬁlgﬁ)pg&yw Eﬂ&ﬁﬁﬁ&ﬁﬁ%ﬂ/ﬁﬂ%u@&ly@] 'gX}ﬁ}4ﬂH -ﬂ)%rgzo@h Sgslﬂ)gthyl]benzoyl }-B-

NS o R i T

(t, J = BI9"ERORH); B.6CI(q, NN .9 e, 2HY15. 3t @pl A7.1 Hz, 1H); 6.43 (s, 1H); 6.86 (t, J = 6.2 Hz,

; 3, . 747 ) 3 QX0P { —
i SO 08003 P08 0B BOATOR 1.1,
MS Celln{/hLriaPerzald 6620% Qpsd @ 1 657.88nd tri et hyl ami ne (15

m, 105 mmol) in dry ethyl acetate (100 m) was
stirred at 40 C overni ?gt A suspension 0

. / P f
tert-Begyl bk (A@prdishjorophend)-&-{ Epitleramethylsdfogylioxy -2 H-nyragply -
yl)ethymetﬁzowtﬁgﬁﬁﬁ@é &nt(b_a QesBlvad vratshﬁahHgL@ ddmehitaR AhEo1@BE ;éﬁalytical

.m X e. e reacti on was 1 rr room erature
condiffogs - &b &SoRpgmol pAnE d Ao IBSY “éﬁg&aﬁ@ﬁémﬁfﬂﬁ%ﬂ,m ugpe SFC
chromadgagHy, 159Me0IEEOh0l.5 DLmhin —dRFisbrh@R, =\Seisdnea dS)vikdolker 6.1omil\ preparative

A . .

condit%%é‘ g%fl%\gcﬁfjé rﬁl%‘%n;aﬁ?%%%qg %&%P%%%Og gﬁ }g?jﬁanlns the%%so‘?lﬁ!: \s/teergg)cherrﬂstry of
the tw8 sqoiplesetds oxtyblidbaddyyprdpyilaliorBefar epheria suale ofrersdntybNH4-[($)1-3-(3,5-
dichlol s 3y Sy oo prtueoft d0hn fpens) g alnivac
(ChirajPak gyDycolumn: 6% ispprgpanalfpptane, B He mip, eoigjedion pgith (§)-igomgz from above
R, = 1&IMhin) Frofd { (1 S-1-P-thBxyCattényl jbhbnyl) £tBP hi Gezidium t2f1&brb%etate, vide supra).

N v j?:%.s ﬁz),ks.y?rlg?grl); 8. 38(d, g = o
The (57 1sgmpwas s 'nRBR 10% of the enol formis observed in

t he NMRlternatively, tert-butyl N-{4-[(S)1-(3-(3,5-dichlorophenyl)-5-

{[(trifluoromethyl)sulfonyl]oxy }-1H-pyrazol-1-yl)ethyl]benzoyl }-B-alaninate can be prepared without
chromatographic separation of the enantiomers from ethyl 4-{(1S)-1-[3-(3,5-dichlorophenyl)-5-0x0-4,5-
dihydro-1H-pyrazol-1-yl]ethyl }benzoate (Method C, Example 4, Step A) as described in Steps B and C
above.
Step D N-[4-((15)-1-{3-(3,5-Dichlorophenyl)-5-[6-(trifluoromethoxy)-2-naphthyl]-1H-pyrazol-1-
yllethyl)benzoyl]-B-alanine. ter-Butyl N-{4-[(15)-1-(3~(3,5-dichlorophenyl)-5-
{[(trifluoromethyl)sulfonyl]oxy } -1 H-pyrazol-1-yl)ethyl]benzoyl }-3-alaninate (10 mg, 0.016 mmol), 6-

trifluoromethoxy-2-naphthylboronic acid (5.1 mg, 0.02 mmol), and TEA (14 ul, 0.1 mmol) were
dissolved in dimethoxyethane (0.5 ml) and deoxygenated by vacuum-Ns fill cycles. The catalyst
Pd(PPhs), ( 2 mg, 10% mol) was added and the mixture was deoxygenated again before heated in
microwave reactor to 100 °C for 10 min. The mixture was quenched with 1.5 ml of CH;CN:H,;0 (3:1,

-43 -
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Step B
5- (6- Met hoxo- 2- napht hol ) - 2, 4- di hydr o- 3H pyr azol - 3- one.
wabsi1289¢ 6- met hoxy- 2- napht hyl ) - 3- 15 oxopr opaRO&s2005/018828

(5.0 g, 18.3 mmuol ) and anhydrous hydrazine (0.63 ni

20 mol) were refluxed in HOAc (100 m) for 3 hours.

Sol vent was renoved under reduced pressure, and the

resi due was washed with DCM and col |l ected by

filtration to give ‘
with 5% TFA) aet fheduyt Lparaphthiopeh reRerde phakey/piemrBive PPEEZz Ghe Bollpered product

was tref{2d ily 1 (rr)rglnfolf f W%}% %ﬁ@@%@ gg@gﬁe%eaggs]@ [H1S)-1-(3-

3.5- dlcsﬂd)rpp}EnQBS-{@(trlﬂw}romathqq) @@dphﬂ;gyl]:l@-pyram -1- }g}e@ygbenzg}lﬂ ﬁ-alamne as
fine po dgleﬂ/ﬂQ 580 EM@GdG}M ’9|1_§1 17—476 }&431@}7& 43'%{5 8.00dz, 26); 3.41 (q, T =

701 @ﬁm  ORG I5284, ) et (Y} DR S 19 M LD,
7.58~7%0 (8; VBt Noxw, P= Isamflm ncH)) 7bkrkd2y&alzmﬂz 510:18.04 (br s, 1H); 8.06 (br s, 1H);

509 bl 5y 5L FAERSTES U2, i MLIBARRA P oo, cu

64111p¢bmdmna)«m262 m, 20 nnDI) were dissolved in THE (20
m) at -78 C. Triflic anhydride (1.68 nil, 10 mmol)
was added via syringe. TE ldng bath was renoved,
and the reaction mxture was stifred for 2 hours. The
m Xxture was cooled down to -78 and 2% diluted with

ethyl acetate (50 nl) and 2 N oHn The et hyl
acetate | ayer was washed,w il#te HCL2X, brine 2X

Evaporati on of sol vent | €] pur pl e resi due, which
was purified by columpy 22%

et hyl acetate i p. DC\)
3- (6- net hoxy- 2- naq
trifluoronethanesu

¢ it e soI d. NWR (500

MHz, DMBO-d6) 6: 3.89 (s, 3H); 6.93 (d, J = 2.2 Hz,
1H); 7.23 (dd, J = 2.7 Hz, 8.8 Hz, 1H); 7.37 (d, J =

N-[4-(@RY- 1JTB-(3 é-_ﬂzohlolo@@ Ge{min metﬁoﬁgzgnﬂghmy&m Fyrafbl-1-

sl 0 B s g S. 7 O

{[(ﬁ1ﬂﬂ€6’ﬁéﬁ2&@1ﬁr@lﬂ&&2&H—§&ﬂpl— DybethylitButoyl }-B-alaninate was converted as described
in Exart'x;j_lgi S?)t%ﬁé)fw%ﬁlﬁg agg'é @thﬂ?&%ﬁﬁn 55@5' dﬁﬂlﬁfbbn%‘;ho%%aphthyl] -1H-
pyrazol By Dty easy b st s5 Boeeyat MRE00C A1z, DMBOMIN 11, 7= 7.0 1
3H); 286 L = $bIH 29 3. @t(mrﬁgm_i 74 @qmewm euh:0n20kd, 1t 8.2 WASH); 7.21 (s, 1H);

f t
736 (gl ) Shih ke s b, 208, SRS S A s 00 o
1HD); 806 (28, 110 8.6%(dovep. 12 BOY 8. 1BVAp el &6 HenHf 8.4, Ve sts IgavH). MS

anméﬁﬁﬁgé kg@néﬁﬂg g%ﬁg&gg)%%zgzwghtg ﬁggis bet a- al ani ne

t-butyl ester hydrochloride (4.0 g, 22 mol), DI EA
(3.9 M, 22 mol) and DVAP (100 ng) were dissolved in
DCM (100 m). EDC hydrochloride (3.5 g, 18 mmol) was
added in portions. Additional EDC (0.7 g) was added
one hour later to conplete the reaction. After a
total of 3 hours, the reaction was partitioned between
ethyl acetate and 10 0.5 N HCL. The organic | ayer was
washed with 0.5 N HC13X, 5% K2C03 2X, brine 2X
Evaporation of solvent, and chromat ography over Si 02
(10-20% et hyl acetate in DCM afforded tert-butyl

N-(4- acetyl benzoyl)-(3-alaninate as a while solid.
NVR (500 MHz, CD30D) 8: 1.44 (s, 9H); 2.57 (t, J = 7.0
Hz, 2H); 2.63 (s, 3H); 3.61 (t, J = 7.0 Hz, 2H); 7.89
(d, J =8.5 Hz, 2H); 8.05 (d, J =8.5 Hz, 2H). Step E
tent-Butyl N-f4-(1-hydroxyethyl)benzoyll-R-al aninate.
Sodi um bor ohydride (0.28 g,-4.4 mol) 15 was added as
solid to a solution of tert-butyl

N- (4-acetyl benzoyl )-(3-alaninate (2.11 g, 7.24 muol)
in MOH (50 m). After stirring at roomtenperature
for 30 mn, the reaction was quenched by addi ng et hyl

. / A r-»,~ 1 \
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dried over Na2SO4. Evaporation of solvent and vacuum
drying afforded tert-butyl N[4-(1-
woydsazymt hyl ) benzoyl ] - (3-al ani nate as a col or PeTAISHI06/018828
NVR (CDC13) 8: 1.46 (s, 9H); 1.49 (d, J = 6.6 Hz, 20
3H); 2.55 (t, J 6.0 Hz, 2H); 3.67 (g, J = 6.0 Hz,
2H); 4.94 (q, J 6.6 Hz, I1T); 6.88 (br, 1H); 7.42
(d, J = 82 Hz, 2H); 7.72 (d, J = 8.2 Hz, 2H). M5
C16H23N04 : : : ) ep F
Cent - But yl E%l\?ig&%%sﬁ)ﬁg pYRA7 e Mirrton
1- (5-(6- met hoxy- 2- napht h@KAMREEft ri f | uor onet hyl )sul fo
nyl | oxy}-1H pyrazol - 1- yI)ethyﬁIbe oyl }- 6-al ani nat e.

3- (6- Met hoxy- 2- naphthylt}yfiéyt %H%
trifluoronethanesul f onate Sﬁ g, 5 mol ),
tert-butyl N-[4-(1l-hydro yl ) benzoyl ] - (3-al ani nate
(1.2 g, 4.02 mmol), 3 phenylphosphlne (1.44 ¢,
5.48 mmol ) were su 25 m ). Diisopropyl
azodi car boxyl at e , 2 ) was added
slowy. The m xture pas stirred for 2 hr and then
concentrated to- 10 m. This residue was
¢ Aoy ; sodnehteyA sapatsivhef Nigalli(8.81g) 35 mumol),

potassnarg (:%&]\(/rgalgnatZ%% 6% gélﬁ%%pt-%nl&qgté/tgyl?mni (1% rLl 105 mmol) in dry ethyl acetate (100

ml) wa§ gtivrefl 14 4901Corvetnkspt. ) 4 sispensionjob & ymethoxynaphthyl-2-acid chioride (4.9 g, 22.2
mmol) b é’dg’l de't&'f‘@%Dgﬁ)' %ts)tﬁénm‘lhgdqg 'ﬂ?e%ﬁ!)vé rmxtC zﬁlh@ %a@t@énewas %d at room

temperg&rf)for 25 ]gglr (’{he rgacuorswgs qqfnchgql.”wt g@mg O%ﬁs {-Iﬁll sgrred fgr @mm and then
washed¥ith @51N; H@l 29(45%3{2@34)2}{ Bine@X( Evapbratiof ol sdtient abdvacfintftying

affordeé e@ylg%’ @et}_&xy 41'1;1)phthgﬂ§%]f)x€6ropz§1gate as %}:%1 %](309(@% ((%]PCI@ 8: 1.26(t, ¥

= 7.1 HzS3H); B195(s, 3H); 4.00. ESYED; 4.23(g;, I8+ Az, 2HM)7,15(d J 229 Hz, 18)7.21(dd, T = 2,5

o ol ko1 ek . S0 S qn i B B
8.38(d, I ¥ 13 MNa,)1H) 6 2bowy 20% edl the eng@Somgp is bbserved irthe PMR.

Step B 'bL(_{s‘MétﬂoxK f ] 94-\(11 dP&lﬁﬁI Yaliz)ol 3-one. Bthyl 3-(6- ﬁtgox%f-Z x}aphthyl) 3-
{T(T uor o pyrazol -1-y
OXOpIOP: oS éi/@ $-183- TPl ﬁrhiaatnbydrwﬂeyt%ee 2 iAoyl wee gefluxdd in HOAC

(100 ml]) 16 ours9 Bhlvent waS reifbvedurder/reduddéd pr%&ﬂ)me #@d9e tetiduedwas washed with
b aga e st 6 modiot vasnibb b dudn g gykioy 3 pre asan

off-whikdzsolid Hf bis Gonztiduidsexistdih the@n8Fofniin, DNISD; NMR G000 MEz, DMS®Bd) §: 3.87
(s, 38 s (Js W}pﬂ nggh)d(ld id, %%‘Z 0815, 1'?5; 71§15de[§'—£ Qg]I?, ';E)ﬁﬁ;bg?.éﬂcm, 3H); 8.11
(o, 11 @zﬁ@dbr 9 1H); 12 Bl )1 Ms cleﬁquzd:'ald; 240.69, Dibsd: (MH) 2419871 4
Step C(3 - -1H. frol-5l lt}lﬂﬁoﬁnﬂetﬁgnesﬂkﬂlatel\@m Methoxynaphth—

2-yD)- 53@/@501@ -5-one (1.58 g, 6.58 mmol) and pyndmsé (1.62 ml, 20 mmol) were dlssolved in THF (20
ml) at -8 6@ -HrikHd a?rm&c&ldé(psszml Q0 ﬂﬁhhﬂ)rbyds)ad&zd(v@a YEhFOXWe 2odkAR BAth Yas

al anin
removeflezl.ngl w:iﬁlomx&ur% I/as( %u-%%)fq{gl}qg% ’Bl? I?fétﬁfﬁ\%ﬁ%;lcyolgd clown to -78 C and
diluted [w(ithreitiyl acoraer(Et hi)lapd EJNiHﬂ]IX(lq mb}y}“ha’ldthyl acetate layer was washed with dilute
HCl 2)@%1:1%)2?}& QE‘]V %)I‘%IO% I?)r Oo-lrl\ge(rel %R X %rgr Orﬁs1 anl 1§h ?Ji urlﬁgcgby Q)E)ng'n
chromategpdphy ($ifd 0P Qt(mlplpmte (mlzcwg fo giV@O?t@ﬁ mﬁbb&y-Z -wphthy)-1H-pyrazol-5-yl
mﬂuor&ﬂét%fag%ntté‘asta%ﬁt%@ id. %@Rgtdo Nifz %Mbésds)é @Qﬁ (s, 3ﬁ) 693(d,7=22

tion

o, IHMSZM%%Y@GM S0y BTN AT Fo et S0 Sbc 795 6,1 =87

Hz, 1HR @3¢ 1H). RISQT, 9NeYR,0,8CA@372.04;184H3d @1 D 306 n.  The
reaction mxture was filtered through a gl ass- fiber

pl ug, and sol vent renoved under reduced pressure. The
resi due was dissolved in CH3CN-H20, and purified by
reverse phase preparatory HBEC. The internedi ate ester
t hus obtai ned was de-protected by treatnent with
TFA-DCM (1:2, 1 m) for 30 min. Evaporation of solvent
and | yophilization from CH3CN H20 vyi el ded

N—l (4 (2- hydr oxycar bonyl et hyl am nocar bonyl ) phenyl ) et h

~ - A -
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Hz, 1H); 7.02 (s, 1H); 7.22 (d, J = 8.4 Hz, 2H); 7.23
(d, J =9.0 Hz, 1H); 7.39 (d, J = 2.6 Hz, 114) 7.44
woOdads1310971. 7 Hz, 8.3 Hz, 1H); 7.47 (dd, J = 2P6T/US2005/018828
Hz, 8.6 Hz, 1H): 7.61 (d, J = 8.6 Hz, 1H): 7.74 (d, J

= 8.4 Hz, 2H); 7.83 (d, J 90Hz 1H); 7.88 (d, J =
1.7 Hz, 1H); 7.90(d,J:86|—|z 1|—|); 7.92 (d, J =
2.6 Hz, 20 1H). M5 C32H27C12N304 Cal d: 587.14; (Cbsd
(I\/H) 588 21 Racemc N-(4 11-[3
X Sagifatee tisokyioRof 8gsHH hly’l §i2 rhpyasadded to

et LSS P9 DTS ool TR P1ERFEET 4 o

arate Into its enanti
temperatiredprak2dyr tapwyctuxg ivagyacidile with PAKCL agl exdtagtash with ethxl apggte. The

/
organlcmg)er w%k g/}lé\?gg \év%i'h Bﬁ%ﬁ@g%%%T . 3%05;563)0[1;32}}%@ %eme 4fﬂc9tylben201c

acid aSC"Pﬁ’étPéOQ . Stereocheni cal assignnent was tentative
based @B\cetﬁlbﬁﬂ&afcia&ﬂl’@ 03 g luaol rﬂgbl@,&)bta&aﬁiﬂle\ﬁdbﬁﬂyl @teBYdrochloride (4.0 g,

22 mn DRty GPh S PRETYED BBt IBusRa6BSY 100R). EDC
hydrocHeNERBG &5 YBmnes! vBis W@M@IﬁSAdeﬂEDC (BXAMRasadded @re hour later
to comgle'%l' e %E‘r I;Af é:j'-\’é'é&g% og ﬁlh% R '8M g)(artlthongd bethleeél ethyi ﬁetate and
05N H(ﬁy%bpzq;gamc lyyejr @@ﬁyp%hg@wgl@)gﬁé\l H { |5% K,CO; 2X, bnne 2X. Evaporation of
solvent3arddbhRmsh et 'Bgl;@&m @nyzlao-é?oe@ ¥@Pr RBBRHRDEM) 4fférded refibulyl N-(4-

acetylb(zléztowé and. 4 |a) ﬁ?)’rd] %m‘?&‘@#ﬁﬂ%f)@ﬁ? 1.44 (s, 9H); 2.57 (t,1=17.0
Hz, 2H;r2.43 (bI,Q!H)ﬁGIeI @tre= 1682, 2H); 180 @, rsa8l5)HARHE slosad,gc: §. 51H2|,r2§H)
Step E agcé hopgqlg 2¥ -[4- 1? h&é&oxyelé%“btegzpsygl fé alﬁucl)irrga €. §]od aunilE }?ygngee .28 g, 7.4 mmol)
was adgedras folgldo layolumbnnﬁnerchnjddé(%@pfa@hmoystﬁaﬂam@w@éﬂ lgyT. 24 mmol) in

t
MeOH3SE {?F} %fée sdri]l&f%aa@ é&agg\éxglfﬁ}%n‘l‘ﬂﬁé ée%cr?f)ggo aL ?ue(n e b%;gddmg ethyl
acetate|(}59ern12 hél @wm { Bresuganig ) amvma%w be g&)brse 2X, and
dried o;l‘er:}&a §§(§41 El/a Zatﬂan H?sol\%h‘) and La&ﬁm(di‘yl;g] afforgedQer'ﬂ%uty}?’]bﬁdr 1—

hydrox;ietl?;é)beazoyg B_ala,-nuftq_qf a cgéjless 5)1%51>IN{1{1 DPJIQ &y 1dl6|_(&, 9'1%_ I_;b (d J=6.6Hz,
3H); 2.35 @91 £ 6.0 HE, 2H)1 397 g J =16t0) Kz, ZHSQ( I, (q. T =6.8 1, HiD); 6.82 ), lH) 742 (d,J=

2 1z IR Aok o B Pt S Sodp Bt bp Togwiel Bpatlie P

Step F&treBufy) M{dyil-(5-(6- methoxv-Z -naphthvl)-3-{[(trifluoromethyl)sulfonvllox razol-

f
1- yl!eté?i#ﬁ@% }#Q gﬁ?‘éﬁtef E Y hg{c}p Etﬂ 1%}2) ﬁ? ﬂ' %OF] ;58{’1:1 Hﬁfugg?rh.n?éhesulfonate
(1.36 g43 {55 mmol), tert-butyl N-[4-( hydroxyethyl enzoyl] -alaninate (1.2 g, 4.02 mmol) and

mphen(/ﬂp&spﬁmé er. 44?g 5: 4@ Inﬁﬁmpmp Et%péﬂdéd 2 mméls éb d Dhydﬁdi)yﬂ-ﬂ'zlbﬂi}éarboxylate

benz 4.93
057 nirf 4 WPQ hioh édd(% sy *rPﬁfsM)aS i s Dot ppomigeted o ~ 10
ml. THisk@8duewgs cﬂﬁoma%graﬁhedTSﬂO‘o Jsc3ogndiyy atdde frddidntido,gid4.B7 g of tert-butyl

e PR PR o Utd G b op g R o T Sl petmoenaoy-

[-alaninats, MR ES00MBG, GRJ1;) Sadet(héPD,rZﬁirfdd =pﬁéisléz VHS 2vid<héd 5.9 Hz, 2H);
t f
3.67 (qgﬁ 9I%&)gr 53 94 (%glﬂggjﬂ%gqg % et EIEI ﬂgcet a e [ n@7ﬁ§JrUﬂi§ y-16 (br, 18D,
707 (Ofi ot aéoﬁwﬁ;n Yo (A1, Ti= § 4P, 358 T4t TorsobHo Ay B4 - st 1H);
7.79 ( fi%lsﬁzuﬁ{)oﬁ% th' J)Svlsf{Q rsvéﬁzom} s4hh DY azels, IH% MS C3;Hs,FN;0,S
te as riess oi { (500 l\/ﬁz

Cald: Gé@ég_spbgy (1VL+ glg) é?O .02jand 171 6§ glqi ter@p.btyl Mt Ag[é (%/(?6—m}th.oxy-2 -naphthyl)-3-
{[(trifluoromethyl)sulfonyl]oxy }-1H-pyrazol-1-yl)ethyl]benzoyl } -B-alaninate. NMR (500 MHz, CDCls)
6: 1.46(s, 9H); 1.85 (d, J = 7.1Hz, 3H); 2.55 (t,J = 5.8Hz, 2H); 3.68 (q. J = 5.8 Hz, 2H); 3.95 (s, 3H): 5.52

-46 -



10

15

20

25

7.0 Hz, 3H); 4.36 (q, J = 7.1 Hz, 2H); 5.55 (g, J =
7.0 Hz, 1H); 6.43 (s, 1H); 7.33 (t, J = 1.9 Hz, 1H

W@ 2088/12(d7 J = 8.4 Hz, 2H); 7.68 (d, J = 1.9 HpCTAING05/018828
8.02 (d, J = 8.4 Hz, 2H). 25 Step C Ethyl

4-{(1S)-1-[3-(3, 5-di chl orophenyl)-5-(6-net hoxy- 2- napht
hol ) - 1H pyrazol - 1- yll ethyl } benzoate. Ethyl
4-1(1S)-1-(3-(3,5-di chl orophenyl)-5-{
[(trifluoronethyl)sul fonyl]oxy}-1H
(g, J = Y HaziH)y; 6.2y (s) 8L GRH I(iﬁnﬁb)av e6(EL 456@& P 7 atgld) J = 2.6 Hz, 8.7 Hz, 1H);

- T thyl 4Gy a T
722 (d’gjn'gge{ 2@272% néf] gg&n{@ 4% gll{)d7 &% ?%Hzgllgg’ol Ve (g’ Ji_n8'7HZ’
1H); 7.8} @et h&&ﬁexiﬂﬁn’éw woJ A8yt Han 1H). Mﬁ@kaﬁﬂNsotSL@?éd 64TA% Obsd (M+Na):
670.20F €eaction m xture was purged with N2 for 15 min.
GCat Iyst Pd PPh3)4 (350 ny, 8% vvas taddﬁd, and 49 \lll\l)l
)‘ “_. Ta ) v"- ) H ! it d

-alamhea&;e@utymvamms cwmﬁo ﬁiphfhyt)@ ﬂ[@ﬂﬂ@r&ﬁéthﬂ}iul%ﬂ?l]o@”}elH-

vent was [ ved u duc
pyrazol; QoSG F et 26 Rleen DL DD 2 an o g Rfopiegeia 15 me,
0.08 mhbk, and g&@]lz(dpﬂ»famennglvaﬂnwmhb,dwm tmpﬁd&l Nt @h2 0.6 ) in@ glass tube.

A solutgo)él’c?.f %Cgﬂ é? %4355 1’N§)‘w§oﬁlddfzdrjl nﬂlefnlnktgfer\%g élg(%{ g&ﬂgd% %AuhﬁleN fill cycles,

purtfi
and heagdurio micrograptrgtof B B9 °C1o- 1Q5%e1‘h¢y¢aca@emat@e was filtexcariroygh a glass-

fiber pj,\% agél Vet }ﬂovéli wder reduced Lﬁessure The res1due was dlssolved 1n CH3CN-HZO and

oro
purifieq §y @wm@awenarwa? ?%zla%qwée %.%erébua PV*“F‘F‘? it demmected by
treatmenPRh MREZ-DEDCES)1 A1) fok 36 8[(115 Evhpérationldfzolvaithad lglolﬁﬁlﬁzﬁtlonf]from

cruexgufygand i st el g plashepbfa gt o
dichlorbjih,enﬂkﬁ +(6-he@Oxyndghth-3-yHpRafle &.aFinelppwddd) NMRAS@BMER, DMISO-dg) o:
1.90 @ 6 g'ﬁg&%lﬂ) 4f (t719-( g‘i‘ 3213) %4? (cg% == f% 211-1'5')3789 ),(%79:&1, T=69
Hz, 118, D0 s, 1D Y . 78 8(4cHZ 3513 79350 = 94 Hy, o (dd = 3.6z, 1H); 7.44

(dd, 1%13 ?I}—IIZIZIZ& 3 1%?011277 @ﬁ(d&q 236 H288 é*H'Z'Z1H)27"B1 (d'\'ﬁsls@iz 110;7.74 (0,7 = 8.4
b1, 215 TR 0.0 52 SDBL-88 Gl i e A0 98 (08 o Rt =26 Hz,
1H). m@zﬁzl;ﬂmmmid ksviat ebdyMhg38ORE  acid. Ethyl
4-{(1S)-1-[3-(3, 5 di chl or ophenyl ) - 5- ( 6- net hoxy- 2- napht
hyl ) - 1H pyrazol -1 -yl ]ethyl }benzoate (3.53 g, 6.48

Racemi¥RO{4)-{ 1@3(2,61@&%&@6@1}45-&&%&%&@%@ 1 H-pytidl- Ddy)]ethﬂmlﬁbnzoyl) B-
alanine}a%g%g ti%ﬁ)gan‘?piea%?g_'os%%d\ﬁé%@igp 1%;’; regza%g%nerw%t ¢ P&ato%ragl%y usmg a ChiralPak
AS colmie ¢ 10ixgH0 md¥ ¢letingittctiie MeOHEED1(g. LTHTEFAD et mimHRiCP give
Exampie%2§9atﬂ%13 a'n& EW&%Q@ f(bﬂr&lﬂ@g) Vﬂt&&cﬁ%k@as%%e%iﬁ%ﬁﬁi@e based on

or gani c er was wash

compaifiop ﬁéblgbqglaﬁdia@rm@wﬂm @ralqga%s@hns aEvapmeatq Bygmgles §%|8§e%9§ and 107.
and vacuum dryi ng gave
4-{(1S)-1-[3-(3,5-di chl orophenyl)-5-(6-net hoxy-2-napht
hyl ) - 1H pyrazol -1 -yl Jethyl }benzoic acid as a white
powder. NMR (500 MHz, CDC13) 6: 1.97 (d, J = 7.0 Hz,

3H); 3.95 (s, 3H); 5.61 (g, J = 7.0 Hz, 1H); 6.66(s,
1H; 7.17 (d, J = 2.5 Hz, H); 7.21(dd, J = 2.5, 9.0
Hz, 1H); 7.29(dd, J = 1.6, 8.4 Hz, 20 1H); 7.31 (t, J
= 1.9 Hz, 1H); 7.32 (d, J = 8.4 Hz, 2H); 7.63 (d, J =
1.6 Hz, IH); 7.67 (d, J = 9.0 Hz, 1H); 7.77 (d, J =
8.4 Hz, 1H); 7.80 (d, J = 1.9 Hz, 2H); 8.05 (d, J =
8.4 Hz, 2H). Step E

N-(4- {(18) 1-[3- (3, 5-D chl orophenyl ) - 5- (6- met hoxv- 2- na
pht hol ) - 1H pvrazol -1 - vyl | et hyl } benzoyl)-(3-al ani ne.
4-{

(1S)-1-[3-(3,5-D chl orophenyl ) -5-(6-met hoxy- 2- napht hyl
)-1H pyrazol - 1-yl]ethyl }benzoic acid (3.5 g, 6.76

mmol ), beta-al anine t-butyl ester hydrochloride (3.7
g, 20 mol ), 25 DIEA (3.53 nl, 20 mmol ), and DVAP (40
ng, 5% were dissolved in DCM (50 n1) fol | oned by

addltlon of SO|Id EDCHCI (169 8 1 mol). l\/bre EDC

o o Y — .
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m xture, and this was washed wth 1IN HC13X and brine

2X. The crude product was then purified by colum
woho@maiogr aphy (Si 02, 0-6% ethyl acetate in DEM/uSe005/018828
give tert-butyl N(4-{(1S)-1-[3-(3,5 30

di chl or ophenyl ) - 5- ( 6- met hoxy- 2- napht hyl ) - 1H pyr azol -

yl ] ethyl }benzoyl)-(3-alaninate as a dry foam NWR

(500 MHz, DMSO-d6) S: 1.36 (s, 9H); 1 90 (d, J = 6 9

Hz, 3H); 2. = 6. 2H) =

Hz, 2H): 3.%‘%’&?‘3%?&@?81%%(%1’%2_ ’S‘J?Hoﬂﬂ‘)? 7. 15

(s, 111); 7.21(d, J = 8. &xAavirRkly; 7. 22(dd J = 2.6,
.0 Hz, 1H); 7.38 (d, J = 2.6 Hz, 1H); 7.43 (dd,
9, 85 Hz, 1H); 7.55 (t, J = 1.9 Hz, 1H); 7.71(
8.4 Hz,2H); 7.81(d, J = 9.0 H9, H); 7.85 (d, J
.9 Hz, 1H); 7.90 (d, J = 8. 1 ¢coyd (d, J
.9 Hz, 35 2H); 8.44 (t, J H&w\/ 49 WD
2005/ 121097 PCT/ US2005/ 0382 het butyl ester was
de-protected in TFA-DCM ({:2, 200 m) for 30 mn.
Evaporation of sol vent’\,I and x umdrying left an oily
resi due whi ch Vs Fyap zeX CHSCN: H20 (1:1, 200

m) to give N(4
5-di chl or ophenyl ) - 6- met hoxy- Z-mapht hyl ) - 1H pyr azol -
1-yl]ethyl }benzoylg- 3-alanine as a white powder. GOD

20 = +12 (c 2, MeCH) NWR (500 |sz DVBO- d6) 8: 1. 90
1 3 henvl)/s-

s oo w2 A7
(ethoxygehonyl)pherpyligthy G hyylragimium pjfluopaggate (5.2 2 16. L ppmol) pyre hyatesi3n dry
acetonftﬁllg élOb 1) b 85 °CGof K The Qd'l'l)ent \ZasEr@mHed u~1]1der réduged'ﬁess&U)and the residue

punﬁee} by BOI%IBH clyomatygr-yp%&%t%d% et?ylgiet%ta in l}j:xaneg) tg give et%'i{)%{(lS) 1-[3-(3,5-
dichlorbp&bayl)-3,0xd-455-dihPiréid H-p2tdyol- Bylfthy( fhenzbate aba GhitZsolid HNMRMB00 MHz,

oo SABISDAY. @i R B 2B Al .1 -2

Hz, 113:4.36 @} Lro 7.0 -Ha; PRI 56517 (i 0 o7l Hy IHXHEIE, IT 3L DKo piDpaittd U e 8.4 Hz,

. 732 PSS AT S T 0 SR T ol 1

405204vere suspended indry 15 ethyl acetate (200 m) and

Step Bfm@ﬁdrgﬁ 14@, (@sfd" FMJ&J)HJD: 1 t% 1-1Hﬁjn‘aﬂle€ﬁ lsulfon 1 ox -1H-pyrazol-1-
2-T1 Uoro-5-1

M%%E@vwﬂé}:%{%@é ?laléorﬂvl)en}é%-oa? 6&&@%1@11)&% -1

yllethy( jbanzbe 44.99 ga_zmﬁmna&) af tretzhglaﬁirﬁn@t(b Grnrl]lh@lumml) _h@relrﬂl@sbmé@n THF (100
treate . or niCc ayer

b at R2C BERG B 6 I8 3 e b g B Gmored and

reactioa muxtdreived stveelrfoNaR Syl aEstap eraidded (100 nilh endstbé orgmtic plask was washed

with wgf@f gwf'ﬁ[&rﬂ Qx%l_b ﬁlf f2 %gh g&l l}rmﬁato%/rfqihyé&oz, 0-5% et Kl acetate in

uor o- tr| uor onet oxopr opano
hexandsyieldssigtey! §CISorh (o133 IR opRED B0l (G toraemapuIBmy o LE-pyrazol-
-yl)etﬁylgaeﬁzoate%s c&%nles%h NMR3(860 MﬁzO@DéQ) 62 J%sgt F=3.1H2, 3841598 (d, 7 =

70Hzﬂ_@-1)34$ié(q { 711—;z eE: 55{(')8'2 =(’b$Hz,11,15),6g3 @4;}1) 53% 1(31 9 Jiz, 1H); 7.36
(d, T =8.46{A4 24z 7. 68&& J:EI]@HszH)fIS‘OB(m Bt 8.4 Hz, 2H).

J
d, J

PRI RO

Step C Ethyl 4-{(15)-1-[3-(3.5-di -5- - - razol-1-

yllethyl}benzoate. Ethyl 4-[(15)-1-(3-(3,5-dichlorophenyl)-5-{[(trifluoromethyl)sulfonyl]oxy }-1H-
pyrazol-1-yl)ethyllbenzoate (2.15 g, 4.0 mmol), 6-methoxy-2-naphthylboronic acid (1.18 g, 6.0 mumol),

and triethylamine (1.2 ml, 8.0 mmol) were dissolved in dimethoxyethane (40 ml) in a thick-wall tube.
The reaction mixture was purged with N, for 15 min. Catalyst Pd(PPh;), (350 mg, 8%) was added, and
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in about 35% Step B Ethyl
4-((1S)-1-{3-[2-fluoro-5-(trifluoronethyl)phenyll-5-0x
wo-240sa2diohydr o- | H pyrazol -1 - yl | et hyl)benzoat ePCEwSYI05/018828

3-[2-fluoro-5-(trifluoromnethyl)phenyl]-3-oxopropanoat e
(3 g, 9.7 mol) and 25
{(1S)-1-[4- (et hoxycarbonyl) phenyl ] et hyl } hydrazi ni um
trifluoroacetate (2.64 g, 8.2 mmol) were heated in dry
acetonitrile (150 mM) to 85 Cfor 8 hr. Solvent was

the tese wp onabeattd andmidievave seaduaewpoo PE fceds iyin. ftha sélvent ohsmmoved under

reducedhprré)srsruar% %gﬁ ﬁ% E@g?grim%l?d/ WF 1 ethay(i ttee ar{dnll\pl?léﬁ hEe grgamc layer was
washe(lt“nﬂhf(l iMH&f@KHyiny Bhaligd pved N@)S@Mhnﬁ -ﬁltﬂlh@ threngh lstGslite@ad | The crude
produét “Whk é@ﬁtﬂ)ﬂl% Qgﬂﬁﬁ%hl%nﬁ%gﬁiﬂwg}?_f L0 !15%1 ete-lg!\ﬁet(léqggex%e%ﬁ to give ethyl 4-

{ (18)11; [843,3-dighlorppheny D, (6-meshaxy{dynap thyl) 115’ Pa’lﬁz?ldh}’llﬁzlh)d Bonapge as a dry film.
NMR 250012, L05,) BCT 58452 Q06111 8812 8.96(a37 £12.0 123 38); Bds(s15y; 4.37(q, T=7.1

Hz, 219, 539(21?{_1%0 1B E%S (sl:ig-n 7378 rgéﬁz EH;g%Q%J% 8.9 Hz, 1H),

7.28 (d,.J688.4 Hy,,2H)#4.29(8d,03 1(8) 8.5Hz118); 4.3bizt, T 2H)9, HAB 125 7(63dd, 1= 8 Hz, 1H);

7, 67(%1)5 g%%ﬁ‘ ”@d 2)19 8. %P% rgz%é‘!?z@': N2@31,.C8 7 o828 1135 4 1z, 211, MiS

CaHaAN:Q) Cﬁld( 344.18; Pbeo 6855 (t ri f | uor onet hyl ) phenyl | -5-{[(
-hiéh

acid, @w‘/ A D 2 paabfis el gyt benvost
(3.53 31% ABndl) Fas disBived BrMEORMIRER] (1:1; o}st, il ) hanzRd ®aOH(1.2 g,
i

excessyater (SapboacndlBD e ot wnf'ﬁgtst?%é Wiop bt et Afier

concefrating the réacti@nhixdiré @e0(odl, il wad acidified withtly Hebmdaddeted withesthyl acetate.

L

dryinggagathi{ L Sphas-€3, Ivdishlerpphgny h-Svi@ treathox y-R- 113@1@%) 1 Hrpatrageli IngdJethyl }benzoic
acid a22<wh1't:é ﬁb%JaeP %MR’QSWMQ@ iy (cistr Q2,0 fz,3%); MK !38); 5.61 (q, T =

7.0 Hgg TEi: Dot TR 13 001 kb5 0t 17 K = OIS SR AP0 7 1.6, 8.4 iz,
1H); 141t T & worg eh i) @ul £ 0awz] xRy 7.cd td, pynazel, 11yl e7et i 4.0 Hz, 1H);

o QSRS Bl b bt Py 500

Step B N3GI-{(15)-13[3(3 5-Dickdaro -5(Gle -2-nmplth 1) 1.

yllethg[tggi %}ﬁl -B %ﬁlﬂlli_]% Aé:{)’(EI?)—%3%10&]&0%?&%?'—%—(%-%&8 ﬁ'dp&t%l'iﬂ 1 H-pyrazol-

1-yljethg] }Bergoieiacid 1) g, @1@G8mplhdetaRlaning t-putidyested hydrpq;_hlorr_[lp{ﬁ 7 &30 mmol),
DIEA%? ?«W E@ h@&ﬁ%@ﬂ)ﬁﬂﬁ%m@ 5% P38 aic MLl in BEBE B6 mi), BiBRed by

addition qf(salg ERC B8 (b g4 &bmpeb-NeeBOLB b o yias pled giter.one hagr. The
reacnox{matsh@aﬁpret%d RAgHati Bolhr)as Aonitdddd Baat-Ms. Bthyeidamtel e Rdddi®the reaction

mixtugg, T‘%‘f‘%ﬁ wis Vashpdwith [N HE 8X @pd pine gt SHREHR 5rpttshyys the gurified by
columﬁl (chuoirkhlogaplong@idn; 0)Whitthy nydtdtoy) CNIHopyveazobutlt N(3-€tI8)y1]3-(3,5-

dlchloro ﬂé@ﬁtﬁe 6%1‘?1%}%) -na&)a%?%—%yéa}zolgﬂgﬁ% T%éﬁZD'gR—(ES-alaninate as a dry foam.
NMRt(iQOeMHvy MRS Ord)(C0 136 (s1PHD); 2.98 (drel6)9 Hie BED .4l 1T ve@B Ha 2H); 3.41 (g, T =
6.8 H%? 339 (£.3 ry‘ﬁ )G (Zﬁf 185 }Qeﬁﬁg’@ @Sﬁf%t {97 0Y@RCHU @*4'}% , 2H); 7.22(dd, T =2.6,

cyc was_ added.

Pd( PP
9.0 Hayil By Jr3)§ (s~ e %y na‘ﬂg&ddgalﬂ Hz-HER etp (b 'rd %Hév%él)& 714, =
8.4 Hi Qawcm(d @DthQHin:H')OT Csesllﬁt nng é{'Ehﬁ-I)r, ¢§OEd, 9 f‘ 8dns PI:E,SH% 7.9588,J = 1.9 Hz,
rodgh a Ite pad, concentrated an

2H); 8p‘t ? 2%%%/ ]'?#ash col umm chromat ography (Si @2, 5- 20%

ethyl acetate in hexane gradient) to give ethyl 4-{

(1S)-1-[3-[2-fluoro-5-(trifluoronethyl)phenyl]-5-

(6- nmet hoxy- 2- napht hyl ) - 1H pyrazol -1 -yl ] et hyl } benzoat e

as colorless gel. NWR (500 MHz, CDC13) 6: 25 1.38 (t,

J =7.1 Hz, 3H); 1.99 (d, J = 7.1 Hz, 3H); 3.96 (s,

3H); 4.37 (q, J =7.1 Hz, 2H); 5.64 (q, J = 7.1 Hz,

1H) 6. 87 (d JF H=4.2 Hz, 1H) 7 17 (d, J = 2.5 Hz,

-— o~ N - ~ - "

-— o~ -
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25

9.5 Hz, 1H); 7.30 (d, J =8.4 Hz, 2H); 7.32 (dd, J

5 Hz, 8.4 Hz, 1H); 7.56 (m 1H); 7.66 (d, J = 1.5
0sheha977.68 (d, J = 8.9 Hz, 1H); 7.77 (d, JPETARSZ005/018828

Hz, 1H); 8.00 (d, J = 8.4 Hz, 2H); 8.48 (dd, J = 2.7

Hz 6.8 Hz, 1H). M5 C32H26F4N203 Cal d: 562, 19; Obsd

( ): 563.33. 30 Step E

4-{(1S)-1-[3-[2-Fluoro-5-(trifluoronethyl)phenyll-5-(6

- met hoxv- 2- napht hol ) - 1H pyrazol -1 - yl | ethyl } benzoic

aci d. Htheybutétdster was de-protected in TFA—DCM (1:2, 200 ml) for 30 min. Evaporation

of sol{eﬁl@md VQLuun'g%w{nﬁ yﬁ?‘) any ét {,dg%lg Wﬂf Eygiy/lﬂézfe? Erg\ﬁxz(%}ggt%é\f”ﬁzén(a 1:1, 200 ml)

to give - (37{(1@) 193-131 Srdiabllgropkesy B3 -6GmEthexy-2-nafie @b 1di-pytauvd- 1-yl]ethyl  benzoyl)-

ﬁ-alaré\léeiag? v&%pﬁgeﬁ[}ﬁ b Lghed 2%%@%&%0 ﬁ%)ﬁﬁ%-%%)& B0 @,7=7.0

m xt ur & ‘sl ov ar e
Hz, 38, AV (tnds 7 dd2End4 L (@f & Td¥e 2HY: gHP (s, Bl S Belat ) A0 Hz, 1H); 7.16 (s, 1HD;

7.20 (HnPQSJJIHzVﬁf) *?25@1%1 Long e Haties. 199@1 5@}1'21 1)k dd ﬁd17 8.4 Hz,
35 extracted wth acefate,

1H); Bﬁégrﬁ tlg%"ef%%?waéﬁé‘&w £H); HrW@ 123@ Qi Hs £86 Ef\rér”HZ 1H);
7.91 (NIZKHHz, HH17. MdZ{)Ql’BDHle)lg)? SRCTY, usgm @Hﬁ?f&fs %32}527C12N3O4 Cald:
0 sol vent and vacuum dryi ng afforde
>87. 145\@“0(?@?5@ {%0%‘2 fluoro-5-(trifluoronethyl)phenyl]-5-
(6- met hoxy- 2- napht hyl ) - 1H pyrazol - 1-yl ] et hyl } benzoi c
acid as colorless dry foaBXAMVRE(S500 MHz, CDCl13) S:

2.00 (d, J = 7.0 Hz, 3H); 3.95 3H): 5.65 (q, J =
7.0 Hz, 1H); 6.88 (d, JF.H = 4.} 717(dJ

2.5 Hz, 1H): 7.20 (dd, 25 rlﬂz/\%&é)zH , 7. 26

AE'

(t, J =86 H, 1H; 7.8 JB1.8 He, 585Hz
1H); 7.32 (d, J 7.56 (m 1H): 7.66 (d,
J=1.8 Hz, 1H); 7F68l\(’(5" J .9 Hz, 1H); 7.77(d, J
= 8,5 Hz, 1H); 8.0% , 2H); 8.48 (dd, J =
2.9 Hz, 6.9 Hz, 203, cCal d: 534. 16;
Qbsd (I\/H): 535 ‘ Step F

N-(4-{( S 2Q'£| uoro-5-(trifluoromethyl)phenyll-5
- (6- net ¥

yI) 1H pyrazol -
R al 4-

-Hlug penyl]-3-03 panoate, &))9 a]ssngn E:tgylﬁgalonate
(102 g, @Wn(ﬂ) ngihﬁp tgh?ﬂi I)HIIZDBL- Wmhﬂlaﬂnnq (2]8emlh@ao nubelh weiesuspended in dry

ethyl %@ﬂafré (g% |I§lr§la he%teé’ g) 46“5@ f§%15bfﬁt %)s%iug%g% @A(Q?:‘g){éﬂlsﬁ?&ﬁé]éylbenzoyl
chlorigagp B 4l emeh) dseshy) aeptite (4D vaBlpnppd inf bl Gie @boubgnediogny After
anothé@ @it the thidire RM%te(d&wﬁﬁQl‘@HCﬁ(Z@@ nﬂjﬂ%): ofggnl%el( Wi vmsﬁedﬁzvuh 05N

h stlrre [ and dj | uted
He1 2%, R S rioheit it 35ciopye e O Freopifipicer 3 solysptapepepuum drying
afford@kethy@ 3e[2 Mrubioes-@uiflucidifethyd phatgl]t3-cv@proparpRhah pile §dw oil. NMR (500

Lt resi if b fl.ash ogr ) )
(B35 09 P PSs 00 DELBF  PRP DL CRE S e s
7.22%1 763 (4, B et I3 Hz, 1H); 7.66*; 7.82 (br, 1H); 8.14*; 8.24 (d J =6.4 Hz, 1H) Enol form* exists
inabo{}[—%&{(lS)-l-[B-[z-fl uoro-5-(trifluoromethyl)phenyl]-5

yl}eth?i)ﬁéﬂz&iié eEtEfl 3a{zcmsrcf ﬁ@fmud}{sﬁaﬁﬁ%eﬂ\ﬂm ox%@kﬂ@@? 9.7 mmol) and
{(A9)-31 qt@xy%onyl@h&g_yl{e yl }3ydrazyn1brn lqiﬂuozqq):l_gtate &-Glg, %g mlg@.]y were heated in
dry acbtofiftil€ (1,50 dalyto 85 9C Kdt,8 htHpolvént Bds e(vdporthd i d+hedreQdidzpuritibd by flash

columplzcéroTéf)ograp}h (35@@ 25 %%fhylza;%%te #&I%exir&)s) t’o.gwﬁ Ethelﬁﬁ?(l;ﬁz 1- {g[?eﬂuoro 5-

(triflubdpnetBylFphitzy]- ibf)q -4,3-d88diot 1 H-Pyrazo®-1-31 felthyDiddyoat43 aAvhi® sfltl. NMR (500

i S 8y PV G20 30k o Bl 7o

1H); 8.33 (dd, J = 2.8 Hz, 6.6 Hz, 1H); 8.44(t, J =
5.5 Hz, NH). M5 C37H35F4N304s56al d: 661.26; Cbsd
(M+l): 662.29. The t-butyl easter was deprotected with
TFA-DCM (1: 2, 300 m) at roomtenperature for 30 mn.
After evaporation and vacuum dryi ng, the residue was
Iyophlllzed fromCH3CN H20 (1 1 300 25 rr1) to glve

S = T =
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35

1-yl]ethyl } benzoyl )-(3-al anine as a fine powder.
([(XID20 = -6 (c 2, MeOH)). NWR (500 MHz, DWVBO d6)
we20@6/1909¢(d, J = 6.9 Hz, 3H); 2.47 (t, J = 6. 8prerjus2idsniss2s
3.41 (g, J = 6.8 Hz, 2H); 3.89 (s, 3H); 5.80 (q, J =

6.9 Hz, 1H); 6.94 (d, JF-H = 3.8 Hz, 1H); 7.20 (d, J =
8.4 Hz, 2H); 7.23 (dd, J = 2.8 Hz, 9.0 Hz, 1H); 7.39

(d, J =2.8 Hz, 1H); 7.44 (dd, J = 2.0 Hz, 8.6 Hz,

1H); 758(tJ=97Hz 1H; 7.73 (d, J = 8.4 Hz,

=3 HZ B3.9 H301H); 436 (qV =1H) Hz, 2884.40d g, U= #2010z 7.24 ) I = 9.5 Hz, 1H); 7.51 (d,

T= 848H€,%h§’d é6(§r,%}1g8§6(gé@%4glz%{)(gga(]dd é%(}pZCSﬁHED%H)sMS

CoHiHaN-OkH NH) . MS C33H27F4N304 Cal d: 605.19; Qobsd (M+1):
Cald: GZYGIB‘B@bsd(%MDGWBﬁ@ the procedures outlined for
Exarrpl es 1- 5 the corrpounds I|sted |n Table 1 - 6

m.pgm.@#) ems@e@ow y1 M((IM R{ﬁg@ﬂmrs SPC[rlfBofe%ehzgl gmg]-s oxo4 5.

dihydig g0 S pnsens L 28 ea) o9 iesgigts @Agilc] Fhmmo) were
dissol¥aGh CaFd25 B And Zoofkd tmsdc Brifhic 2ahyBride R3O 6 MafblGdsdidded. The
cooling g%h %\gs %mo&cg%xd rgaggorérgl e %i%%ﬂbr ]%li %t@ﬁc«%é%a@ rn&) was added, and the
organi6 Phas2 Yaghed @lith chvateg IN HT 22 afd brimgi 23 Pias@ed@nCahdmaeZraply(SiO,, 0-5%
iy 5y s S R S Ao 5
{[(trifyg@nreyl)sulfonyl]oxy }-1H-pyrazol-1-ylethyl]benzoate as a colorless oil. NMR (500 MHz,
CDCl3) &: 1.38 (t,J =7.1 Hz, 3H); 2.01 (d, J = 7.0 Hz, 3H); 4.36 (q, J = 7.1 Hz, 2H); 5.59 (q, I = 7.0 Hz,
1); 6.64 (d, Jgg = 3.5 Hz, 1H); 7.25 (t, J = 9.7 Hz, 1H); 7.37 (d, J = 8.3 Hz, 2H); 7.59 (m, 1H); 8.03 (d,J =
8.3 Hz, 2H); 8.38 (dd, J = 2.7 Hz, 6.7 Hz, 1H). MS C,;;H;7F;N,05S Cald: 554.07; Obsd (M+1): 555.16.
Step D Ethyl 4-{(15)-1-[3-[2-fluore-5-(trifluoromethyl)phenyl]-5-(6-methoxy-2-naphthyl)-1H-
pyrazol-1-vllethvllbenzoate. Ethyl 4-[(1S5)-1-(3-[2-fluoro-5-(trifluoromethyl)phenyl]-5-

{ [(trifluoromethyl)sulfonyl]oxy }-1H-pyrazol-1-yl)ethyl]benzoate (1.05 g, 1.90 mmol), 6-methoxy-2-
naphthylboronic acid (0.43 g, 2.1 mmol), and triethylamine (0.53 ml, 3.8 mmol) were dissolved in DME
(20 ml). After deoxygenation (vacuum-N; cycles) Pd(PPh;), (85 mg, 4% mol) was added. The mixture

was deoxygenated again and heated in microwave reactor to 100 °C for 15 min. The reaction mixture

was filtered through a Celite pad, concentrated and purified by flash column chromatography (SiO,, 5-
20% ethyl acetate in hexane gradient) to give ethyl 4-{(1S)-1-[3-[2-fluoro-5-(trifluoromethyl)phenyl]-5-
(6-methoxy-2-naphthyl)-1H-pyrazol-1-yl]ethyl }benzoate as colorless gel. NMR (500 MHz, CDCl,) o:
1.38 (t,J =7.1 Hz, 3H); 1.99 (d, J = 7.1 Hz, 3H); 3.96 (s, 3H); 4.37 (q, J = 7.1 Hz, 2H); 5.64 (q, T = 7.1
Hz, 1H); 6.87 (d, Jry =4.2 Hz, 1H); 7.17(d,J = 2.5 Hz, 1H); 7.20 (dd, J = 2.5 Hz, 8.9 Hz, 1H); 7.25 (t,
J=9.5Hz, 1H); 7.30 (d, J = 8.4 Hz, 2H); 7.32 (dd, J = 1.5 Hz, 8.4 Hz, 1H); 7.56 (m, 1H); 7.66 (d,J = 1.5
Hz, 1H); 7.68 (d, J = 8.9 Hz, 1H); 7.77 (d, J = 8.4 Hz, 1H); 8.00 (d, J = 8.4 Hz, 2H); 8.48 (dd, J = 2.7 Hz,
6.8 Hz, 1H). MS C3,HyF4N,0; Cald: 562.19; Obsd (M+1): 563.33.

Step E 4-{(15)-1-[3-[2-Fluoro-5-(trifluoromethyl)phenyll-5-(6-methoxy-2-naphthyl)-1H-pyrazol-1-
yllethyl}benzoic acid. Ethyl 4-{(15)-1-[3-[2-fluoro-5-(trifluoromethyl)phenyl]-5-(6-methoxy-2-
naphthyl)-1H-pyrazol-1-ylJethyl }benzoate (2.87 g, 5.11 mmol) was dissolved in MeOH-dioxane (1:2, 60
ml) and treated with NaOH (2.5 g, excess) in water (20 ml). The mixture slowly cleared with stirring, and

was left overnight. The reaction mixture was first concentrated to ~ 30 ml, acidified with 2N HCl and

extracted with ethyl acetate. The organic layer was washed with brine 2X and dried over Na,SO,.

-51 -



10

15

20

25

30

15 3-d, 2-EtOPh MeO Cald: 583.19 B Obsd: 584.23 16
4-C, 3-FPh MeO Cald: 557.15 B (Obsd: 558.18 17
wa2dosdickBh MeO Cal d: 541. 18 B (Cbsd: 542. 30 18reT/0K30Pk18828

MeO Cald: 589.18 B (bsd: 590.21 19 2-EtOPh MeO Cal d:

549.23 B (Obsd: 550.27 20 2-F, 5-CF3Ph MO B 21 4-d,

2-EtOPh MO * B -53 WO 2005/121097 PCT/ US2005/ 018828

* Mass spectronetric data unavail able. 1H NVR data for

Exanpl e 20 - NVR (500 MHz, DVSO-d6) 8: 2.46 (t, J =
Evapofatibn bz solviinl) 4nd3adfdmd ditying afforded- 4 5)- 2F-[2-1Bu0BS85 (@ﬂu&bﬂlethyl)phenyl] -5-
(6-meaxo§y _?[(nfﬂ_&hth %H %ygz%l_ (1(y&]8f11rquenzglc glc_% gs io’i%_ﬁess (iri% gl‘g% 500 MHz,
CDCI)@; 2.00 &, P=5.0Hz, 3HH)3;957s, BE):AG5 (@, = 109z, fH)56 88-IZd Telyy 1.2 Hz, 1H);

&( d, :

17(@ %%hz r}hﬁ%]@igg?_(a%’ﬂf sgvéxl 1%72%{ 2 82}515%1]3@'7)31@ T =1.8 Hz,
8.5 Hz: 1H):5.33Ad, Jif§-4 Hz, 39 (-be (8, 134—366@:33@1(8&% 119); EGQ(GN—@ 97Hz, 1H);
7.77(d % = 8151Hz1)1 &.0670L T = Nrlpr r; §48(ddzs = 26z, 6 MR, IRt@,1

& or H) 0%5( NVR (500 ILE|sz “Bieo O d6) "5 1. 41()d J@O— 2Ful:0s
Cald: 63481%20‘95@@11“)25315617“ J=7.0H, 2H): 3.40 (g, J =

Step BNG {@!23&]2-F&0&85£&1ﬂu3ﬂ_6@ thyl) phén¥15- (6 nietHox B-2 IMaphthil) 11 H-pyrazol-
1 yllefh';i t%‘ié?ﬂ yl!-i-%% %7% go{ jfﬁ 1§}Eg E&Jorozi-'su(lﬁ L}drin?etklg)p%ﬁnﬂ] §(68tnethoxy—2-
naphtliyd)-1F-pirpzol -1 -2k (bt benfoic adid §2.9Dg, 0 .48anmd]), Mpta-alan6 t-butyl ester
hydro%l‘ﬁe/r d‘gZ ?ﬂg I%SE&m%l %9@19@? ér:ng _gb%%)ﬁslere]dlésg ved in, DM (35 mi), followed
by slog agdq;qgn of]_li’-y)BOP7(2g9§ g( hp2 glmoh} i) DMF (46 nl)y Thg reaclg)ngzquztlrred for 10 min,

and dﬂdf&d, w1§1 éh%(l taeet 204d rrﬂ')l Radhed%ith IN)HC1 21%% Ez%%toz&%nd%nlﬂbzx The
dat a hod

solven @#%e‘@a?fawd 6@?3%1@ ISS“HF @Tﬁﬂur}—é @53%9‘511 glramaiosrophy Sifk, 0-6 % ethyl
acetatRIDOGFgdadicat)do givd ZrdtmtyA N-(4-{(15)-1-[3-[2-fluoro-5-(trifluoromethyl)phenyl]-5-(6-

methoxy-2-naphthyl)-1H-pyrazol-1-yl]ethyl }benzoyl)-B-alaninate as a dry foam. NMR (500 MHz,
DMSO-dg) 8: 1.35 (s, 9H); 1.92 (d, J = 6.9 Hz, 3H); 2.44 (t, J = 7.0 Hz, 2H); 3.41 (q, J = 7.0 Hz, 2H);
3.89 (s, 3H); 5.80 (q, ] = 6.9 Hz, 1H); 6.94 (d, Jry = 3.8 Hz, 1H); 7.21(d, J=8.3 Hz, 2H); 7.22 (dd, J =
2.6 Hz, 9.0 Hz, 1H); 7.39 (d,J =2.6 Hz, 1H); 7.44 (dd, J = 2.6 Hz, 8.5 Hz, 1H); 7.58 (t, ] = 9.7 Hz, 1H);
7.72 (d,J = 8.3 Hz, 2H); 7.79 (m, 1H); 7.83 (d, ] = 9.0 Hz, 1H); 7.89(d, J = 2.6 Hz, 1H); 7.90 (d, J = 8.5
Hz, 1H); 8.33 (dd, J = 2.8 Hz, 6.6 Hz, 1H); 8.44(t, J = 5.5 Hz, NH). MS C;;H35F;N;0, Cald: 661.26;
Obsd (M+1): 662.29.

The t-butyl easter was deprotected with TFA-DCM (1:2, 300 ml) at room temperature for

I_\D—f'

30 min. After evaporation and vacuum drying, the residue was lyophilized from CH;CN:H,O (1:1, 300
ml) to give N-(4-{(15)-1-[3-[2-fluoro-5-(trifluoromethyl)phenyl]-5-(6-methoxy-2-naphthyl)-1 H-pyrazol-
1-yl]ethyl } benzoyl)-B-alanine as a fine powder. ([01p* = -6 ° (c 2, MeOH)). NMR (500 MHz, DMSO-
dg) 6: 1.92 (d, J = 6.9 Hz, 3H); 2.47 (t,J = 6.8 Hz, 2H); 3.41 (g, J = 6.8 Hz, 2H); 3.89 (s, 3H); 5.80 (g, J =
6.9 Hz, 1H); 6.94 (d, Jr.g = 3.8 Hz, 1H); 7.20 (d, J = 8.4 Hz, 2H); 7.23 (dd, J = 2.8 Hz, 9.0 Hz, 1H); 7.39
(d,J=2.8 Hz, 1H); 7.44 (dd, J = 2.0 Hz, 8.6 Hz, 1H); 7.58 (t,J = 9.7 Hz, 1H); 7.73 (d, J = 8.4 Hz, 2H);
7.79 (m, 1H); 7.84 (d, J = 9.0 Hz, 1H); 7.89(d, J = 2.0 Hz, 1H); 7.90 (d, J = 8.6 Hz, 1H); 8.33 (dd, J =2.8
Hz, 6.9 Hz, 1H); 8.45 (t,J = 5.5 Hz, IHNH). MS C;33HF4N3;0, Cald: 605.19; Obsd (M+1): 606.32.
Following the procedures outlined for Examples 1 - 5 the compounds listed in Table 1 - 6

were prepared.
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3 Cbsd: 644.32 24 4-CF3, 2- ocF3 Cald: 685.20 A PrGOPh
OQobsd: 686.35 25 3,5-diCdPh A OCF F3 26 3,5-diCG Ph A

woO 2058318PECTROVETRI C DATA UNAVAI LABLE. ' H NVRPONTA2(68kR18828

EXAMPLE 25 - NMR 15 (500 MHZ, DVBO-D6) 8: 2.45 (T, J

= 7.1 HZ 2H); 3.40 (Q J =6 HZ, 2H); 5.61 (S, 2H);
7.13 (D, J = 8.2 HZ, 2H); 7.35 (S, 1H); 7.57 (T, J =
1.9 HzZ, 111); 7.63(BRD, J = 7.8 HZ, 1 H; 7.66 (T, J
=7.7H 1H; 7.72 (D, J = 8.2 Hz, 211); 7.77 (DD, J
= 1.7, 8.8 Hz, 111); 7.92 ¢tRBLB1= 1.9 HZ, 2H); 7.98
(D, J =7.7 Hz, 1H; 8.15 (D J:88HZ 1H); 8.19
(BRS, 1H): 8.45(T, NH, J = 5,6 HzZ,OtH). 1H NVR DATA
FOR EXAMPLE 26 - NMR (500 NOVBO-DB) S 2.45 (T, J
= 7.1 HZ, 2H); 3.41 (Q J =,#&HZ, 2H);: 5.57 20 (S,
2H); 7.14 (D, J = 8. 7. (S, 1H); 7.58 (T,
J=1.9 H, 1H; 7.6 : HZ, 1 H; -54 WO
2005/ 121097 PCT/ US2005/ (T, J = 7.9 HZ,
1H); 7.76 (D, J = 8.3 HZ)-3H); (D, J = 1.9 Hz,
2H) ; 802(BRS,1H); | .1 Hz, 1H); 8.18
(D, J = 8.3 HZ, 1H); 5.6 HzZ, TABLE 3
C2H O NHAr N- N R Exanp LC- M5 data Met hod
27 4-d, 2-PrOPh CF30 Cald: B65.19 A Obsd: 666.32 28
4A—CH—P=ProPh—WeO Cald 61122 A Obsd— 6120329
Exguge D- CF30PY CF30 [Cal dR 691] 13L&-M8dad: g91. sdalpd
% T, 2£-CF30PN _VEO Cal d. _©37. |10 #14. OBplig 038, 12 31
3, 5- di C1PR.OFESl d: | 601H15 A é?,@ I 0g 32 A
3,5-diCIPh H Obsd: 544.08 A
8 . Cald: 573.12
3,5-diCIPh MeO Obsd: 57499 A
9 Cald: 589.18
4-CF;0Ph MeO Obsd: 590.26 A
10 Cald: 601.22
4-CF,, 2-PrOPh H Obsd: 602.98 A
11 Cald: 631.23
4-CF,, 2-PrOPh MeO Obsd: 632.41 A
12 i Cald: 627.09
3,5-diCIPh CF,0 Obsd: €38.97 A
13 Cald: 643.15
4-CF;OPh CF0 Obsd: 644.32 A
14 Cald: 685.20
4—CF3, 2-P1'0Ph CF3O ObSdI 68636 A
Cald: 583.19
15 3-Cl, 2-EtOPh MeO Obsd: 584.93 B
16 Cald: 557.15
4-Cl, 3-FPh MeO Obsd: 558.18 B
17 . Cald: 541.18
2,4-diFPh MeO Obsd: 542.30 B
18 Cald: 589.18
2-CF,OPh MeO Obsd: 59021 B
19 Cald: 549.23
2-EtOFh MeO Obsd: 550.27 B
20 2.F, 5-CF:Ph MeO * B
21 4-Cl, 2-EtOPh MeO * B
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10

15

20

(bsd: 604.10 33 3,5-di G Ph CF3 Cald:625.11 A (bsd:
626.16 34 3,5-di Cl1Ph O Cald:591.09 A (Obsd: 594.10 35
w@abwd126085. 14 5-C, 2-CF30Ph CF3 (bsd: 676. 20 ACT®82005/018828
5-C, 2-CF30Ph O Cald: 641.11 A (Obsd: 642.18 37
Cal d: 587.14 3, 4-di C1Ph MO A (bsd: 588.19 38
3, 4-di C1Ph CF30 Cald: 641.11 A (Obsd: 642.07 39 4-d,
2-CF30Ph MeO Cal d: 637.16 A (bsd: 638.15 40 4-d,
2-CF30Ph CF30 Cald: 691.13 A bsd: 691.80 41 Cal d:
* Mass #@ctOmarid ddia tniaivaiRble M3 NS data fof £x4nfpl&\20 - SSIRB00 MHz, DMSO-dg) &:

240 @30 HRA I PGPSR OARRSe S5l s bl LT G2 e
7.11 (693 =801 Hz, 2BHst21 @a4.-235,441 Bz, CHBORY (@F3XR.CalzdIH)G 5 34(@d, JA- 1.9, 8.5
oz, 1 oS50 670 86 poueds £y (L1 S8 SRR o (i gy YRR, 11y 7.9
(d, T 595 Hp.11Hy7.98 (br s, ANGrRI0H ddd = 516 Hs GBD: 80454, NBpkd 5.6 Hz, 1H). 'H NMR
data f&Qﬁca%ge@& - MR (30 ML IDMER Q) Gall. A d, §2%. 81z, A s, T = 7.0 Hz, 2H);
3.40 <8,%°=- & Hz, 2H); 3.88 (s, 3H); 4.17 (q, T = 6.8 Hz, 2H); 5.53 (s, 2H); 7.00 (s, 1H); 7.05 (dd, J =
2.0, 8.3 Hz, 1H); 7.11 (d, J = 8.2 Hz, 2H); 7.17 (d, J = 2.0 Hz, 1H); 7.21(dd, J = 2.5, 9.0 Hz, 1 H); 7.36
(d, T =2.5Hz, 1H); 7.50 (br d, ] = 8.5 Hz 1H); 7.71 (d, T = 8.2 Hz, 2H); 7.82 (d, J = 9.0 Hz, 1H): 7.89 (d,
J = 8.5 Hz, 1H); 7.92 (br s, 1H); 7.95 (d, T = 8.3 Hz, 1H); 8.45(t, NH, J = 5.6 Hz, 1H).

TABLE 2
COzH

NH

Example Ar A LC-MS data Method

22 OCFs Cald: 627.09

3,5-diCIPh Obsd: 62827 A

24 4-CF,, 2- OCF3 Cald: 685.20
PrOPh Obsd: 686.35

190
23 LCEOPH | OCFs | Cald: 643.15 A
3 OO Obsd: 644.32
190

<
25 3,5-diCIPh OO s A
OCF,
OCFy
26 3,5-diCIPh ‘f’ * A

* MASS SPECTROMETRIC DATA UNAVAILABLE. 'H NMR DATA FOR EXAMPLE 25 - NMR
(500 MHZ, DMSO-Dg) &: 2.45 (T, ¥ =17.1 HZ, 2H); 3.40 (Q, ] = 6 HZ, 2H); 5.61 (S, 2H); 7.13 (D, J =
8.2 HZ, 2H); 7.35 (S, 1H); 7.57 (T, J = 1.9 HZ, 1H); 7.63(BR D, =7.8 HZ, 1 H); 7.66 (T,J=7.7 HZ,
1H); 7.72 (D,J =8.2HZ, 2H); 7.77 (DD, 1 = 1.7, 8.8 HZ, 1H); 7.92 (D, ] = 1.9 HZ, 2H); 7.98 (D, J = 7.7
HZ, 1H); 8.15 (D, J = 8.8 HZ, 1H); 8.19 (BR S, 1H); 8.45(T, NH, J = 5.6 HZ, 1H). 'H NMR DATA FOR
EXAMPLE 26 - NMR (500 MHZ, DMSO-Dy) 6: 2.45 (T, J=7.1 HZ, 2H); 3.41 (Q, J =7 HZ, 2H); 5.57
(S, 2H); 7.14 (D, T = 8.2 HZ, 2H); 7.39 (S, 1H); 7.58 (T, J = 1.9 HZ, 1H); 7.61(BR D, J = 8.0 HZ, 1 H);
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49 2-F, 4-CF3Ph EtO Cald: 619.21 A (Cbsd: 620.29 50

3-d,

4-FPh EtO Cald: 585.18 A (Cbsd: 586.26 51 3-0,

wo26Bn2@P3 Cal d: 609.14 A Obsd: 610.28 52 2- FpCc2AKEBPl018828
CF3 Cald: 643.17 A (Qobsd: 644.31 53 3,4,5-tri FPh CF3
Cal d: 611.17 A (QObsd: 612.30 54 3-CF30Ph CF3 Cal d:
641.17 A (Obsd: 642.35 55 3, 4-di Cl1Ph CF3 Cal d: 625.11 A
(bsd: 626.28 56 2-F, 5-CF3Ph EtO Cald: 619.21 A bsd:
620. 25 57 2-F, 5-CF3Ph CF30 Cald: 659.17 A bsd:
7.66 (1566 PZAHZSIED; 576 ITIRS. THZCGHN7.95 13,121 AHZCHE8.05BR $8H); 8.04 (D, T

=8.1 P% 1@%@ <D§IJ Egg%&g%§éﬁd%€%%%gﬁiw&s ;

d: 658.22 A
632. 06 61

4-CF3, 2-cPentCPh MeO Cald: 671.26 Ao, bsd: 672.18 62

4-a,
3-d,

3,4,5-tri FPh O Cal
2005/ 121097 PCT/ US2

2-CF30Ph CF3 Cal d: 675.44 A
4-FPh O Cald: 575.12 A
4-CF3Ph C Cald: 609.14 A

Obsd: 676.19 63
pw5d: 576.20 64 2-F,
xd: 610. 20 65

Obsd: 578.20 -56 WO

Example Ar R LC-MS data Method
27 4-Cl, 2-PrOPh CF:0 ggﬁ 666656-_292 A
F | eamon | wo | QEQETT
> | oo o | GLART 4
T wseen | w0 [SEAET
- 4CROPh | MO | Gy o A
N 3> diCIPh F | oma 62616 A
| waem | o | Gaom
w | sosaon | o | GeOT
T ewem | wo | Gt |
T e | oo [GEANT
T e e [ SATN T
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66 3-CF OPh O Cald: 607.15 A 3 Obsd: 608.20 67 4-0C,

2-CF30Ph d Cald: 641.11 A (Obsd: 642.20 68 3, 4-di C1Ph
waRoBakdw391. 09 A Cbsd: 594. 20 69 3, 4-di FPh Re0/US2106018828

555.20 B (bsd: 556.29 70 5-C,

A Qbsd: 572.20 71 5-C,

2- FPh MeO

Cal d: 571.17
2-FPh CF30 Cal d: 625.14 A

Cbsd: 626.20 72 3-Q, 4-MeOPh MeO Cal d: 583.19 A
Cbsd: 584.20 73 3-C, 4-EtOPh MeO Cal d: 597.20 A
Chsd: 59820 7A.Q_(‘J , A: Br OPh I\IQQEQN%I@?&Q 122 A
Bod: o12 30a3li . |4 OB O i (523422 A
e Sl 0o - 12 M e s b 2% e
AT L R
e24. 19 81 53g1 4 Pen Cﬁ%a Jed Caldq:576377. 23 A. sd:
638.22 82 2 NEO 9%: 17288 (hsd: B88. 31
86 2, 3, b-trg_(éll,drhﬂiylbo dal gF3O62-L. B EEEA| 622. 20

47 2-F, 4-CF;Ph MeO gﬁi‘é‘: 66%56'_;91 A

48 2-F, 4-CF;Ph cro | Sad ol A

49 2.F, 4-CE;Ph BO | oo 002 A

T soem | w [t

T awm | o [ aai |

T orean | @ | Gaon |

>3 3 4,5-triFPh R, | gueolll A

| o | o | e

5 3,4-diCIPh B, | Suaemll A

56 2F, 5-CF:Ph BO | oo 612 A

37 2-F, 5-CF;Ph CrRO | Sud 6917 A

T seom | o [ mn]

i dcriosn | MO | Gnet G5 A

60 4-CF, 2BOPh | MeO | oot &L A

61 4-CFs, 2cPentOPh | MeO | oo 67120 A

62 4-C1, 2-CF;0Ph CFs gﬁls‘é:: 66275611‘; A

T | aem | o | Gime | a

| rean | o [ohin ]

65 3 4,5-riFPh cl cua 5577?5;‘2’) A
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84 3-d,
3-d,

4-MeCOPh O Cald: 587.14 A (Obsd: 588.20 85

4-EtOPh d Cald: 601.15 A (Obsd: 602.20 86 3-d,
wa205089CI Cal d: 615.17 A (QObsd: 616. 00 87 3- 6CT/US2005/018828

4-cPrCH20Ph O Cald: 627.17 A Obsd: 628.20 88 Cal d:

641.18 3-0d,

4-cPentOPh CI A (Obsd: 642.20 89 Cal d:

587.20 3-CF3Ph I B (Onbsd: 588.39 -57 WD 2005/ 121097
PCT/ US2005/ 018828 90 2, 5-di FPh MeO Cal d: 555.20 A

Chsd: .. 5§56 25 91 Cald: 609 17 Lg- di gDhSr‘EQn A Chsd:
Al e ol AR O
55 e el S 5 T
460, 2-Et Cal df 597. 20 Aal&8409598. 30 97
4-d ., 21cPentOP I\/EO Cal d:~ 637, Dbsk 59%4B8d:| 638 40 98
4650, 2] cPr GHg( O Ll 633 Call: A555@0sd: 624B30 99
b oot PO ST obsd. 55629

e [ | G |

T eam oo | Giak] &

2 3CL4-MeOPh | MeO | SO 55882'_12% A

& 3-Cl, 4-EtOPh MeO | Sad 20 A

74 3-Cl, 4-PrOPh Meo | Sadollz A

s 3.CL4-<PICH,OPh | MeO | oo 02322 A

76 3.CL4-cPentOPh | MeO | SAEO3T 2 A

77 5CL2-MeOPh | MeO | A% 8310 A

8 5-C1, 2-EtOPh MeO | SH 5599g 2 A

” 5-Cl, 2-PrOPh MeO | e 022 A

80 5-CL2-cPrCH,OPh | MeO | oo 9222 A

81 5-C, 2-cPentOPh MeO gﬁi‘i 66%2232 A

82 2,5-diCIPh MeO | S BT B

83 2,3,5-triCIPh MeO | Sae 2L B

84 3-Cl, 4-MeOPh cl S s A

85 3-Cl, 4-EtOPh cl gﬁls‘é:: o A

86 3-C1, 4-PrOPh cl oue 661156% A

87 3-Cl, 4-cPrCH,OPh |  Cl S A

88 3-Cl, 4-cPentOPh a1 S A

" on | o [ nn]
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Obsd: 616.30 TABLE 4 CO2H O NH Ar N N R Exanple Ar
R LG M5 data Method 100 4-C, 2-PrOPh CF30 Cal d:

weaesh21047 Obsd: 666. 32 101 4-C, 2-PrOPh MeO Catdius2005/018828

611.22 A (Obsd: 612.37 102 5-C, 2-CF30Ph CF30 Cal d:
691.13 A (Obsd: 691.90 103 5-C, 2-CF30Ph MeO Cal d:
637.16 A (Qbsd: 638.16 104 3,5-di C1Ph MeO Cal d: 587.14

"B Obsd: 588.26 -58 WO 2005/ 121097 PCT/ US2005/ 018828
105 3 5-di G Ph CF3 Cald: 62511 A (hsd: 626,28 106

298_di GilPh MeG.q@amnd: 587.mdoB | CEAH: S8 31 107 4
?;BE'HF’ S o e sewmrys 3 e
Met had rhpmé\gtd;\i\:/Ph 0 Obsd: 610.24 VA

92 2,4,5-triFPh Meo | Sad 318 A
" aem | wo | i
| oreon | o | aamn |
7 4-Cl, 2-MeOPh MeO gglfl‘: 55882'.;% A
% 4-Cl, 2-EtOPh MeO ggl‘cll‘: 559923'3% A
77 4-CL,2-cPentOPh | MeO | [MO3723 A
78 4CL2PICH,OPh | Meo | Cu0%22 A
79 4-Cl, 2-PrOPh a | Suaenl A
TABLE 4
CO,H
QO
NH
Example Ar R LC-MS data Method
100 4-CL, 2-PrOPh CF;0 Sue oo A
011 4.1 2p0pn MeO a6l A
102 5-Cl, 2-CF;0Ph CE;0 gﬁl‘; 66991119% A
103 5-Cl, 2-CF;OPh MeO Sue 63710 A
104 3,5-diCIPh MeO Sus B
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108 3,5-diC Ph CF30 S Cald: 641.11 A Qbsd: 642.21 109

3,5-diC Ph CF3O R Cald: 641.11 A (Obsd: 642.21 110
wo-205/12897CF30 S Cal d: 665.19 A PrOPh Obsd: 686T@%203018828

4-Cl, 2- CF3BOR Cald: 665.19 A PrOPh (Obsd: 666.31 112

3,5-diC Ph CF3 racenm ¢ Cald:625.11 A GObsd: 625.91 113

5-d, 2- Cald: 675.14 CF3CPh CF3 racem c (bsd: 675. 87

A 114 5-Cl, 2- Cald: 691.13 CF30Ph CF30 racem c Obsd:

9183 59 WO 2005.121097 PCT/US2005/018328 TABLE.

OO 200

6
80T2H |NH Ars. AR Bxanple, Ar R L@aWBé%a%lg Hkt hod A

115 3 5ldiCiPh H Cald:| 557.13 A (hs{bsdk8 116 Cal d:

9@ 19 |4- Obsld 17 A 193944 58E3bPn Et O
Cald:- 617 g?%gl’bl(l;l‘ﬂs Smgaﬁeusja @psd: 758&5139” H Falg-

381 21 A .30 11 a, |2-esdosRl-H cdl d:
607 15 : %ﬁ:ﬁ‘-“‘%ﬁ% 09 1281\465*?:3@ Cal Qbsdr32.28 E B

Obsd: 654.17 0

TABLE 5
COH
O
. NH
Example - Ar R Stereo LC-MS data Method
chemistry

108 . Cald: 6AL11
35-diCIPh | CRO S S A

109 . Cald: 64111
35-diCIPh | CF:O R o A

110 4CL2 Cald: 665.10
proph | CFO S Obsd: 666.31 A

111 4.CL 2- Cald: 665.10
proph | O R Obsd: 666.31 A

112 . ) Cald: 625.11
3,5-diCIPh CF; racemic Obsd: 62591 A
113 5.CL 2 o - Cald: 675.14 .

CFOPh 3 Obsd: 675.87

114 5.CL 2- ) Cald: 691.13
croph | ©FO racemic Obsd: 691.83 A
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121 MeO Cald: 599.19 A F Obsd: 600.23 0 122 H Cald:

569.18 A F Obsd: 570.18 0 123 O Cald: 599.19 F-Xn
woOkWsGbsd7 600.20 A / \o Cald: 569.18 124 F-, pOrids2005/018828

bsd: 570.20 A 125 F o CFO Cald: 653.16 A 3 (bsd:

654.23 126 4-ClPh MeO Cald: 553.18 B (bsd: 554.02 127

4-"BuPh MeO Cald: 575.28 B (bsd: 576.12 128 3-F,

4-Et OPh MeO Cald: 581.23 B (Obsd: 582.31 -60 WO

2005/ 121097 PCT/ US2005/ 018828 129 3-F, 4-CF30Ph MeO

Cald: 621.19 B (Cbsd: 622. 2Z8BLEX® Cal d: 555. 20

3, 5-di FPh MeO (bsd: 556.15 B 131 Cald: 537.21 4-FPh

MeO Cbsd: 538.16 B 132 3-Et QPh Me(d®RI d: 563. 24 B

Obsd: 564.29 133 3-Me, 4-FPh Cal d: 551.2 B Cbsd:
552.20 134 3-F, 4-MeO MeO Cald: '567.22 B (bsd: 568.17
135 Fo MeO Cal d: 649.18 B Qobsd: 650.24 F 136 10 |

Example Ar R LC-MS data Method
S N
He 4-CF;0Ph H gsiccll:: 5577’11197 A
] wwon | wo [Smiin | o
[ emon | ow [ G | 0
P [ sosmen [ w [ SRGE | o
Ao
PR | e | eeEE | s
o BRGaE T
122 - - Cald: 560.18 R
7< j@ Obsd: 570.18

123 Cald: 599.19
"A :@ MeO | Obsd: 600.20 A

' Cald: 569.18
124 F 7< jg/ H Obsd: 570.20 A

5 ALy | e | Gmen |
i | e | Sak |
T e | o | S |
128 3-F, 4-EtOPh MeO ggi‘é‘: Py B
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Zt |

F~o Obsd: 650.10 137 2-i-PrOPh MeO Cal d: 577.26 B
Qobsd: 578.0 138 2- MO, 4-FPh MeO Cald: 567.22 B Qobsd:
wo6@a8052010039 3- CLPh MeO Cal d: 553. 18 B Obsd: 554P¢5/US16068/018828

Cal d: 555.20 2,4-di FPh MeO Obsd: 556.30 B 141 4-C,
3-FPh MeO Cald: 571.17 B (Oobsd: 572.28 142 2- CF3CPh
MeO Cal d: 603.20 B Obsd: 604.32 143 Cald: 537.21

2- FPh MeO Obsd: 538.33 B 144 3-d,

4 CF3Ph MeO Cal d:

621—16—B—0bsd-—62229—345-3-MePh v -533-23-H
sd: 534.8B 4d6,08hC | 4NGE3OPH g %2 9°637. 18 B
bsd—6B38-23 147 - 4-Ne i 2- MeOPhi-© Sq’“ wu 24-B
Bisd: 5/4. 33 slaBetD- F, | 2- Wesd Mef . 2 B BObsd!
56828 149 2 4-di C1Ph|MeQ Cal ] .
131 Wo 005/ 423997 PCT/ USZQ95/ qbla%‘t% 53%%_ CAB
ASSAYS. e ability of [the conp huspsd: 0338, 18a present
Fventilon t o fpibi t 1§ he ypigndi hg EAld: éﬁ@l@‘&gon aﬁd
their utility in treatling or pre ebsd: 9
H3abet eis malyi tyusprand [t had@! a edcélénélﬁtﬁ onis cag be
demonstlr at ed hv the fdllow ng | n Qpsd:r 92285 aly s
Bhucagon ReceplgtoBi ndi nggéssay Fak:siaBle [CHO
B
(Chi nesie hamstﬁr ovarQVL cell 1] n&)b&koif@slgl
man gl ucdyes gceptor was nhi g r@g descri bed
Chi cchj et lal Bi ol CAdsR 272, 013@565%(211997);
Cascierj ef el 3 Rilol Chem P74, 8694-7(1/999)) T
et ermne antagoni.sti ¢ bi nding|laffin f [conpounds
g’%oz g of 0 % Voo Lididy 18 5
/’\ Obsd: 650.10
137 Cald: 577.26
2-i-PrOPh MeO Obsd: 578.0 B
138 Cald: 567.22
2-Me0, 4-FPh MeO Obsd: 568.20 B
139 Cald: 553.18
3-CIPh MeO Obsd:554.15 B
140 . Cald: 555.20
24-0iFPh MeO | Obsd: 55630 B
141 Cald: 571.17
4-Cl, 3-FPh MeO Obsd: 572.28 B
142 Cald: 603.20
2-CF0Ph MeO | Opsd: 60432 B
143 Cald: 537.21
2-FPh MeO | Obsd: 53833 B
144 Cald: 621.16
3-Cl, 4-CE;Ph MeO Obsd: 622.29 B
145 Cald: 533.23
3-MePh MeO | Obsd: 534.35 B
146 Cald: 637.16
3-Cl, 4-CF;0OPh MeO Obsd: 63823 B
147 Cald: 563.24
4-Me, 2-MeOPh MeO Obsd: 564.31 B
148 , Cald: 567.22
>-F, 2-Me0 MeO | Obsd: 568.28 B
149 . Cald: 587.14
2,4-diCIPh MeO Obsd: 588.21 B
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10

15

20

25

30

cell nmenbranes fromthese cells were incubated with
1251- d ucagon (New Engl and Nuclear, MA) in a buffer
woantsaimng 50mM Tris-HCl (pH 7.5), 5nmM Myd , , PemiAS2005/018828

EDTA, 12% d ycerol, and 0.200 ng 10 WGA coated PVT SPA

beads (Amersham), +/- conpounds or 0.001 MM unl abel ed

gl ucagon. After 4-12 hours incubation at room

tenperature, the radioactivity bound to the cell

menbranes was determned in a radioactive en ssion
BIOLOdHCACtASSAYOuUnt er (Wal |l ac- M crobeta). Data was

anal y éghge a%%ggfl t&qg%)m\s;)g{lr‘i&/\%% fhe Ipperseong fn%gr}tg% Ie Zlqlldlfblt XY bindin g of glucagon

G aph ues were ca
and thefrortilityi in geating egprewhmg\tyamarhﬁb@@ mélstsumdnlge xslateglcends.mqne can be
demon&&rfga% 'tﬁ fgﬁlowdl q;ztyﬂsklﬁé erca H@{e A-’Jsa he
Invention are general in ang e of _as |ow as

about 4 siaRe {-‘éfloa@hme@mh%teawm) celb paxPeesting Hepsd hupen glucagon
receptdi4 tad InhiitadBd B AESHRA (@HREADARI. $ BSol Chémhid) |7U6539K19§7) Cascieri et al. J_

I o TR NI e L A

cell megibtunag@dsrn e sapiloweratncabdial wies e d]lucfaigbm(NeheEﬁ:gilaﬂd Ofuclear, MA) in a

buffer con a?’ml%ge%)rrrﬁ? T?l(s)-\%%ggﬂe Ié'S? lgmgf Mg@bgﬁﬁs e de %%dl aeg 200 mg
WGA @atedrﬁl\’a?tSPérbeBiﬁ(ﬁmemhm1 trteompoynedier OFQOéWMnhb@ed:gXWgon After 4-12
hours 1ﬁéu§3atfomv\fogﬁgérﬁ'§bgatmg Cth@ﬁtﬁroact@W DARAARY the THEMAHEYE: € determined in a

cycl ase assa%/ was setup as per nmanufacturer
radioaqtiye ¢rpigtien dsfrgtiongiouater (v allaf: dHersbeidls Dkervees dnalyred gsing prsoftware

progralﬁlPﬁgthfrdrﬂ Glzé‘iﬁ@da Me &ClglRguds @vef‘eﬁlalcﬁla@ﬂ uding hdilaﬂineﬁll\%ssmn analysis
éﬁntratlon of f(é/ 1CeII reﬁ@g %aqs]aove wer e I b
aSS“mlB% Spgictiisarmaetigns {Cae st £‘F Qe HIX oD g generally in the
rangte afifusildvoah absut(INBNo dshighps els@n 5@ndf, aabhpohane stilay aDB@eon antagonists.
controls for 30 m nutes, and then stinulated with

gl ucagon (250 pl\/p 25 for an addi tional 30 m nutes. The
Inhibitiva lof Gkirdgendstinile ap oA padigint i on of equal

amount E)&)fonéltlgl? QSMQ @H@égllﬁ/gfprgsgiﬁé ﬁﬁrﬁé:%léagﬁi r%ce?HJfr {vefe harvested

as wel | tracer (N

with thp aidro§ exgymp-fee, Bla%qcaﬂoramedl? CPRTit il plleled htéo‘ﬁ éEﬁ‘?éI and re-
suspend@@dh qg%lmnmamsmwr @fcide@nh thdFlashl FlAele AMP it MNbw Eaglb@ Nuclear,

t - Packard | nst
sMPOGRT Y} iR AR ot RS P TB s AR g el
compoﬁ)l\ﬁ@etk(ﬂilhfed fromtsidcks inOMIS O hndaddedto caldssat d EihaliTddS@tcondagration of 5%.
Cells pf (YDA E\s a% nggw%'e I\/Ebapefd%{ti ﬂgs%%lapéé %I on%l%n%@@@ﬁ anti‘)f)gdws (NEN) in

rtarn e e I'nven
presen@eﬁ coriupyrdds a DS QA controldow’ifaninutag; ped ibersstingtl4iesk with glucagon (250 pM)

for an SIIRQHAI FB Hifudr ?hg QJ‘lt sﬁHHlaﬁE@Qasas%on@d l|>}J AQitih Bhéd?laltalﬂﬁ)unt of a detection
Invention. Thu ns_are not limted t t he

butfer equisgTing lgSib e et s Sl Gboird M anisy N |Aff9a? BpHrSof incubation at
room tﬁﬁﬁe@efﬁﬁre aRPbindahdieREviandasiidRlhiaed inanguidkaehtidtion Gdnin%ﬂ (TopCount—

P e e S S 9B S5 55 oo e

0% inblitidol whds IﬂEﬂﬁleHSt thd améunt oﬁgammAMPEchhsam}eISObM dhengml a | :

(R2 )3 )

(72 ) o815, B R GLERR oy . mncrs
other ehediminis 18 cerierhplRad alssfalhn@mthls thedheotien Thmsome,tchensgmw limited to
the spe‘Eﬁ’i@ ShBEdifehtOdescrive@heb! 1 p%ts, %&B%ppl%on§%ubﬁ§ati%@2that are cited

herein are hereby incorporated by reference in their entirety.
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(b) Ci-6al kyl orOCl_6al kyl optionally substituted
with: (1) 1-5 halo groups up to a perhal oal kyl group;
w02)05308R84; (3) phenyl optionally substituted RET/US2005/018828

follows: (i) 1-5 halo groups, (ii) 1 CO2R4, CN,

S(OPRS, N2 or C(O NR6R7 group, (iii) 1-2 Cl_10alkyl

or al koxy groups, each 10 optionally substituted wth:

1-5 hal o, up to perhaloal kyl, and 1-2 OH or CO2R4

groups; each R2 is selected fromRl as defi ned above,
WHADNIS 2LRIMEBDJSPS can be taken together to represent a

fused 5-6 merrbered cI iC ﬁ? yet ure cont aining 1-2

oxygen atorrsAcoé’?P(ﬂ’u’i prggﬁnga Y “each of which is

optionally substituted with [

Cl 3alkyl; 15 R4 is H Cl1_

menber sel ect ed fromthe O

Cl_10al kyl, Aryl ¥ _NNi oal kyl; R6 and R7 each

|ndependently reprigse pr C1 3a|ky| and pis 0, 1

or 2. group. 2GB. A cBnppund in accordance Wi th

cIaiml wherein: one Rl is x=4nd the other is Hor is

sel ected fromthe group consi stMgHW@ECH¢&RH hal o, OH,

CO2R4, CN, SOPR5 or N2, (b) Cl-6al kyl or OCl_6al kyl

@Ph beitdhdeMticall &ccﬁthﬁl@&lﬂ&r bdlvatd thiredt, &8O groups up

t h
oot [ ohgrRIEHEY gt %@sﬁﬁgr%wgﬂmﬁ(ﬂrﬁ ol o
gr oups, (a)(halo) OH, ccg;ZmLN SOVR® &(MPPRS, N2 or C(O) NR6R7

group, é@l y‘ %E};‘l 81 aﬂ(g (%J&%Xell]ty%ﬁbs ulée%xx% hgh())lfgsl‘[a gallglﬂbs up toa

opti on

pehhlaillsel| gkapip; (Zéﬁ@zfi (3) or¢ngl opGoeily sefrstituged as BDHO}Q(S (1) 1-5 halo groups, (ii)
qmzﬁw'@\l S'fb)aﬁi:ﬁbg %@))N’Rtﬂ" chJuP @3- %lel(r)aﬁiym o%x%duﬁs each

ther i's or i s selected fromthe group

@a’ﬁ@xagr F"r‘?@tltbt?d W(%)l f"hlae}l@y ugito pyrhalogheyl. @pg 12O gn RYR” groups;

ﬁx:ll 4a|ekdﬂ R’ & adldtted Tl H%glleﬂneﬂlab&tel, gIUZ Rﬁgrbﬂﬂlﬂs Ean lﬂe f8ken together to
ao 0 nd in accordance with clai

irrsert BT e M RES e Sroflef SRBIEOEE ot afpnfy Gih1-2 carbon
tal:mSg:amqi whixhss qmlomaglyeﬁbsn(m)d withl 62 Fetoast ed from d and

F, (b) &l ( OCl_6al kyl -63 WD 2005/ 121097

PCT/ US&O##%&%‘@%Q optional |y substituted with 1-3

hal 0 gRoisdE Crerikslvand R2 groups t aken toget her represent

a f USeqs RepfeseMBIRELRY sQY¥&dd f?on?ih@%ﬁuﬂ%&lsﬁﬁ & 8] M} -4yl or Ar-Cy

ﬁ(glen atorrs and 1-2 carbon atons, each of which  are
bnal Iy substituted with 1-2 F atoms. 5. A conpound

I N acCRPAANREealth nbepeh@ntTy depyadi 8 02 C, R3kyl, @4 £ &)1 %r 21, OF
methyl. 5 6. A conpound in accordance with claim1
EOUPwherein: one RL is Hand the other is Hor is selected
fromtie grougpngons sttdmglaote with ddimhlaviereiH, CO2R4,

chlt I gg;oiﬁ )I}Di;sa-%’t]%e(%ﬁeé %]H-?ﬁ g%f%c)te%f%}ﬁg ?}05% F%nlﬁlstm%of (28 halo, OH,
CO.RE CNp SPHR a5y [0)6h 0Uiy] o OF s Rapsionadly SgrsGngpr with: (1) 1-5 halo groups up
toa p&H&lba‘i’m Elloﬁp %M IRE, s fi‘ﬁ o&%&nla bst(tht)ad gs éllM @) 1-5 halo groups, (ii) 1
co.rScR) Reort. HPoBCEONRS, B O lfégmn 51671 TkpRcaEghps cach optionally
substi@fAUh: 1-8R610, @b ipeRabAliyl, and 1-2 OH or CO,R* groups.

3. A compound in accordance with claim 2 wherein one R' is H and the other is H

(/i and R5 represents a
consi sting of.

or is selected from the group consisting of: (2) halo or OH; and (b) C,_4alkyl or OC,.4alkyl, each
optionally substituted with: 1-3 halo groups.
4. A compound in accordance with claim 1 wherein each R represents H or is

selected from the group consisting of: (a) halo selected from Cl and F, (b) C,.¢alkyl or OC,_salkyl
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substituted wth: 1-5 halo, up to perhal oal kyl, and
1-2 OH or CO2R4 groups; each R2 represents Hor is
weeb@arexd7f rom t he group consisting of. (a) habkPor/US2005/018828

selected fromd and F, (b) Cl_6al kyl or OCl1_6al kyl
optionally substituted with 1-3 hal o groups, or tw R2
groups taken together represent a fused 5-6 nenbered
cyclic structure containing 1-2 oxygen atons, and 1-2
carbon 15 atons, each of which are optionally

optiorllp sbitituted hithilt3halo @‘o@sﬁtrm\ms R2 gotps thn egetsiespsseht Ofused 5-6

membereldegcil 35;11 rt‘!(l)rrgn (}_Irhalmn C}a,%%%lx SaltoS andelp% ca%an ta?ogrgsr %%Fbp which are
optionAtly kubstitutad with 1-2 @Iallnkyl 20 R6 and R7 each
i ndepe rSd e nt |y ccfrggwilg@ ﬁlrbtcd_hagﬁe ith J&kKY ther@inRﬂeﬁésths Hor methyl.

or 2. A conp in accordance with claim i
phar rrac?eut i caftypoyed Brecegsiaacayith claim 1 whrgip e t her eof

wher ei rbn@Relslﬁaﬂdqm SBEH 18 ofs @élét:tédlﬁ‘orﬂﬂﬁ%foub%o&%h%&ﬁd

fromd represents hal o,

cr3, ofd - g%i? @f CgﬁzR%%a'ﬁo N-(zgzu s Hor nethyl. 25 8.

A conpabing;.jaikyhadl; Galkyd eptidntlly eibstitored witkl (€C1-6 Halb gﬂ)ﬁps uptoa
perha]&!ll% fﬁE’OI | Pi% Ei%zlg‘ﬁl@) %ﬁenlyl cfptlgmgly &Bf%ﬁ a&f;cgloﬁ IﬁlHﬁ_% lfalq %R)éps, 1
CO.RY, €N, WO)PROB01 o Q@INRIEBT /2uBp0dIS/ 162 §aa8kyl O akoxy @raups, each optionally
substﬂu@@%“th HS(ﬁaﬁ g’lo 'ﬂgﬁal'dalﬁﬁ' and@-2 OfN; Nd\k%o@yb ove d

each R represents H or is selected from the group consisting of: (a) halo selected from Cl
and F, (b) C,.¢alkyl or OCy_salkyl optionally substituted with 1-3 halo groups, or two R? groups taken
together represent a fused 5-6 membered cyclic structure containing 1-2 oxygen atoms, and 1-2 carbon
atoms, each of which are optionally substituted with 1-2 F atoms; and

R’represents H or methyl;

R*is Hor C,¢alkyl;

R’ represents a member selected from the group consisting of: Cy.jealkyl, Aryl or Ar-C.

roalkyl; |

RC and R each independently represent H or C;.salkyl, and p is 0, 1 or 2.

7. A compound in accordance with claim 1 or a pharmaceutically acceptable salt or
solvate thereof, wherein one R! represents H and the other is selected from Cl, F, CF; or OC,alkyl;

R? represents halo, CF;, OC,_salkyl or OCF;, and

R? is H or methyl.
8. A compound in accordance with claim 1 selected from the following tables:
i i i COzH
HsGC H Hac
N-N N’N
= (L
O Q d O Q OMe
a CF3
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NH Ar N NRAr RAr R 3,5-di CF3Ph H 3, 5-di C1Ph H
3,5-di G Ph MO 4-CF3CPh MeO 4-CF3, 2-PrCPh H 4-CF3,
wa-2005a@RoveO 3, 5-di C1Ph CF30 4- CF3CPh CF30 4PCE252005/018828

2-PrOPh CF30 3-C, 2-EtOPh MeO 4-C, 3-FPh MeO

2,4-di FPh MO 2-CF30Ph MeO 2-Et OPh MeO 2-F, 5-CF3Ph

MeO 4-C, 2-EtOPh MO 5 TABLE 2 COZH ONH Ar ~N Y

N At Ar Ar' Ar Arl 3,5-di G Ph OCF3 4-CF30Ph i<
QCE3 65-WDO-2005/ 121097 PCHUJS2005/018828—s—OCF3

-CF3, 2-PrOPh 3,5-di G Ph OCF| F3 3,5-di O Ph TRBLE 3
)2H O f NH ArgN_ I CH3 N~ ~-COzH
7/CJAN OH HeC H
H3C H 3

~N

Cl
Ci

oD

TABLE 1
COLH
Q, /J
NH

Ar R Ar R

3,5-diCF5sPh H 3,5-diCIPh H
3,5-diCIPh MeO 4-CF;0Ph MeO
4-CF;, 2-PrOPh H 4-CFs;, 2-PrOPh MeO
3,5-diCIPh CF;0 4-CF5;0Ph CF;0
4-CF3, 2-PrOPh CF;0 3-Cl, 2-EtOPh MeO
4-Cl, 3-FPh MeO 2,4-diFPh MeO
2-CF;0Ph ‘ MeO 2-EtOPh MeO
2-F, 5-CF;Ph MeO 4-Cl, 2-EtOPh MeO

TABLE 2
COH
o)
NH
Ar- N
: N
Art
Ar Ar! Ar Ar!

% OCFg ¥ OCF3
3,5-diCIPh 4-CF:OPh
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R Ar RAr R4-A, 2-PrCPh CF30 4-C, 2-PrCPh MeO
5-d, 2-CF30Ph CF30 5-d, 2-CF3CPh MO 3,5-di Cl1Ph EtO

wWa20RA0R7 MeO 3, 5-di G Ph CF3 3,5-di C1Ph d 5- 6CT/US2005/018828

2-CF30Ph CF3 5-C, 2-CF30Ph O 3,4-did Ph MeO

3, 4-di G Ph CF30 4-C, 2-CF30Ph MeO 4-C, 2-CF3CPh
CF30 3,4,5-tri FPh MeO 3, 4,5-tri FPh CF30 3-CF30Ph MO
3-CF30Ph CF30 3-d, 4-FPh MeO 3-CO, 4-FPh CF30 2-F,
4- CE3Ph MeQ 2-F 4-CF3Ph CF302-F 4-CF3Ph_FtO-3-C-
4-FPh EtO 3-d, &8F:2- IF, 4- CF3Ph CF

3, |44-6F% RPEPIPh CF3 OPh CF3| 32-4CHhC1Ph N
5-|CF3Ph EtO 2-H, Ph CF3(Q 3,5-di O Ph DH 4- CB&:,
2-lcPr CF2OPh MeO[4- CF3,9%: Et OPlf MeO  4- CF3, | 2- cPent OPh
ME{G, #HdiCiiPh 2- CF3( 3-d, |4-FPh O 2-F| 4-CF3Ph d
3,14,5-tri FPh d |3- ad 4{d, 2-CF30Ph| C
3,4-didPh O 3, 4-di FPh MeO 5-0, 2-FPh MeO 5-0,
2-FPh CF30 3-Cl, 4-MeOPh MeO 3-Cl, 4-EtOPh MeO 3-d,
4-PrOPh MeO -66 WO 2005/ 1PABBE 3PCT/ US2005/ 018828
3-C, 4-cPrCH2OPh MeO 3-Cl, 4-cPent QPh MeO 5-O ,
2-MeOPh MeO 5-d, 2-EtOPh MeQ. 5-C f9%1ProPh MeO 5-d,
2-cPrCH20Ph MeO 5-d, MeO 2, 5-di CIPh MeO
2,3,5-tri G Ph MeO 3-C1, 3-Cl, 4-EtOPh O
3-Cl, 4-ProPh d  3-C,
4-cPent OPh O 3- CF3Ph. C i FPh MeO

£|')|w’-

R
Ar R Ar R
4-Cl, 2-PrOPh CF;0 4-Cl, 2-PrOPh MeO
5-Cl, 2-CF;0Ph CF;0 5-Cl, 2-CF;0Ph MeO
3,5-diCIPh EtO 4-CF;0Ph MeO
3,5-diCIPh CF; 3,5-diCIPh Cl
5-Cl, 2-CF;0Ph CF; 5-Cl, 2-CF;0Ph Cl
3,4-diC1Ph MeO 3,4-diCIPh CF;0
4-Cl, 2-CF;0Ph MeO 4-Cl, 2-CF;0Ph CF;0
3,4,5-triFPh MeO 3,4,5-triFPh CF;0
3-CF;0Ph MeO 3-CF;0Ph CFE;0
3-Cl, 4-FPh MeO 3-Cl, 4-FPh CF;0
2-F, 4-CF;Ph MeO 2-F, 4-CF;Ph CF;0
2-F, 4-CF;Ph EtO 3-Cl, 4-FPh EtO
3-C}, 4-FPh CF; 2-F, 4-CF;Ph CEF;
3,4,5-triFPh CEF, 3-CF;0Ph CF;
3,4-diCIPh CF, 2-F, 5-CF;Ph EtO
2-F, 5-CF;Ph CF;0 3,5-diCIPh OH
4-CFs, 2-cPrCH,OPh MeO 4-CF3, 2-EtOPh MeO
4-CF;, 2-cPentOPh MeO 4-Cl, 2-CF5;0Ph CF;
3-Cl, 4-FPh Cl 2-F, 4-CF;Ph Cl
3,4,5-triFPh Cl 3-CF;0Ph Ci
4-Cl, 2-CF;0Ph Cl 3,4-diCIPh Cl
3, 4-diFPh MeO 5-Cl, 2-FPh MeO
5-Cl, 2-FPh CF;0 3-Cl, 4-MeOPh MeO
3-Cl, 4-EtOPh MeO 3-Cl, 4-PrOPh MeO
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2,5-di FPh CF30 2,4,5-tri FPh MO 2,4,5-tri FPh CF30

2-F, 5-CF3Ph d 4-d,
wa-2a5/1289¢ Pent OPh MeO 4-

2- MeOPh MeO 4-0 ,

2- Et OPh MeO
2-cPr CH2OPh MeO 4PCr/US2005/018828

2-PrOPh d TABLE 4 QO2ZH NH Ar NNCH3 R Ar RAr R

4-C, 2-PrOPh CF30 4-d, 2-PrOPh MO 5-d, 2-CF30CPh
CF30 5-d, 2-CF30Ph MO 3,5-did Ph MO 3,5-di C1Ph CF3
2,5-di C1Ph MeO 2,3,5-diG Ph MO 5 TABLE 5 CO2ZH NH Ar
N- N _CH3 R 67 WO 2005/121097 PCT/US2005/ 018823 Ar
R Al_RCh 4Rl OB (traoMe0s. il o3, 4ePemObh &y — Meh p,
CF3(Q_45¢§L, 2-MePPhph [ cE3MeO3 5 iy &iGh2-BOPhs_ ¢ Me@apy
CF3 | 5-%€L 29rQ0Pinoph  CEXIROTARY B-@l 2eBiGHL0Ph A Mg
5-Cl, 2-cPentOPh MeO 2,5-diCIPh MeO
2,3,5-triCIPh MeO 3-Cl, 4-MeOPh Cl
3-Cl, 4-EtOPh Cl 3-Cl, 4-PrOPh Cl
3-Cl, 4-cPrCH,0OPh Cl 3-Cl, 4-cPentOPh Cl
3-CF;Ph Cl 2,5-diFPh MeO
2,5-diFPh CF;0 2,4,5-triFPh MeO
2,4,5-triFPh CF;0 2-F, 5-CF;Ph Cl
4-Cl, 2-MeOPh MeO 4-Cl, 2-EtOPh MeO
4-Cl, 2-cPentOPh MeO 4-Cl, 2-cPrCH,OPh MeO
4-Cl, 2-PrOPh Cl
TABLE 4
COLH
0
NH
Ar R Ar R
4-Cl, 2-PrOPh CF;0 4-Cl, 2-PrOPh MeO
5-Cl, 2-CF;0Ph CF;0 5-Cl, 2-CF;0Ph MeO
3,5-diCIPh MeO 3,5-diCIPh CF;
2,5-diCIPh MeO 2.,3,5-diCIPh MeO
TABLE 5
CORH
Q /—/
NH




NCH3 R Ar RAr R3,5-didPh H 4-CF30Ph H 4-CF3CPh

Et O 4-d,

wOR®sA2H970" 0

MeO /4 tBuPh MeO 3-F, 4-EtOPh MO 3-

2-PrOPh H 5-d,

2-CF30Ph H FK |

CF30 o F-

Fy(o MO F-(o \ f H Fes( \ CF3ec#Aa8108k/018828

F, 4-

CF30Ph MeO

3, 5-di FPh MeO 4-FPh MeO 3-EtOPh MO 3-Me, 4-FPh MeO
3-F, 4-MeO MO FF F~0occ MMOMO FQO \ F 2-i-PrGCPh
MeO 2- MeO, 4-FPh MeO 3-ClPh MeO 2, 4-di FPh MeO 4-0 ,

3-EPh _MeQ 2- CE30Ph MeO— 2 FPh MeO-3- G4 CF3PhMeO
3 MePh MO 3-0|, 4-CFROPh Me(d - 68 MO 2005/121097R
PCTUS2005/-018828— 4k %—Pﬁ—?%%ew
2 -4- {ﬂvﬁﬂph\leg_ g-Q—FFB:CSLf i cardClbh oy able S
of <ol APEORMerleot — BFs ou Al ZPIER 4o
clai B-di€Mect ad frokfshe folll owkhg Gl | 0 0 &Fs
N - 5-CLGCROPENAH ~ CPBC H MsC H NN F NIN
TABLE 6
CO,H
O,
NH
Ar N
= CHa
R
Ar R Ar R
3,5-diCIPh H 4-CF:OPh H
4-CF;0Ph EtO 4-C1, 2-PrOPh H
I
5L, 2-CR;0Ph H F%O]@ CF,0
w@ Fﬂ@ "
"~ Kj wo || w
"~ j@ CF;0 4-CIPh MeO
4-BuPh MeO 3.F, 4-EtOPh MeO
3-F, 4-CF:0Ph MeO 3,5-diFPh MeO
4-FPh MeO 3-EtOPh MeO
—Me 4-FPh MeO 3F, 4-MeO MeO
%
MeO /i\ MeO
2-1—PrOPh MeO 2 MeO 4-FPh MeO
3-CIPh MeO 2,4-diFPh MeO
4-Cl, 3-FPh MeO 2-CF;0Ph MeO
2-FPh MeO 3-C, 4-CFPh MeO
3-MePh MeO 3-Cl, 4-CF,0Ph MeO
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a1 d/ CCF3 _ I/ O C CF30 OON\VICR2ZH N-ICH
HCCTHHIC\ | Hs C NNRDOWE NNNC | O C d

w6 2005/1a199har maceuti cal |y acceptabl e salt or sobPeaws2005/018828
thereof. 10. A conpound in accordance with claim1
represented by the structure: 0O H v _OH 1-17-e

NNC | I OCF3 Cl or a pharnmaceutically acceptable
salt or solvate thereof. 10 11. A conpound in
acc A i resented by the structiure:

LI = B S0 v |
L

- 69 [0 482 Melf7 prT/ uddelds, Eiﬂéﬁﬁ’lﬂéﬁ H v Mep)
s~ \LN-N24diGPh ; ¢p3 Me@y gf g pharmaceuy icall y
acceptabl e salt or solvate thereof. 12. A conmpound in

rdan Wi laim1 repr n h
orapaccqﬁga ea%T&Ebgﬁit &Vmg&m%a§ ted by the structure

9. A compound in accordance with claim 1 selected from the following table:

O

(o] (o]
/\)J\ . N~~C02H
N N OH N
H30 H HSC
' FooNN
o av OFs 7 Qi}
O Q 0 O Q OMe
a CF3
0 o)
N~ oH G N
HsC H 3
cl NN ) N-N
0 Sy
> onlTe™

ct
Cl
or a pharmaceutically acceptable salt or solvate thereof.
10. A compound in accordance with claim 1 represented by the structure:
0 0o

Cl

ora pharmaceutically acceptable salt or solvate thereof.

11. A compound in accordance with claim 1 represented by the structure:
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Cl 5 or a pharmaceutically acceptable salt or solvate
thereof. 13. A conpound in accordance with claim1
woeprsagented by the structure O O N~-LOH H N RCT/OS2006M18828
Cl or a pharmaceutically acceptable salt or solvate
thereof. 14. A conpound in accordance with claim1
represented by the structure: -70 WO 2005/121097
PCT/ US2005/ 018828 O W CO2H HF NN Ow CF3 or a
pharmaceutically acceptable salt pr sol yate thereof.
15. A pharmaceutical conposition jconprig$ing a conmpound
in accordance with claim 1 j OﬁBIh i@HwW th a
pharmaceuti cal |y accept abt.g ier. 5 16. A nmethod of
treating type 2 diabetes [litus in a mammlian
patient in need of i BNt conpri si ng
admi ni stering toCsejo oypourg i n accordance
with claim1l1 in an pount t hat eff ective to treat
said type 2 diabetesynellitus. 17. A nethod of
del ayi ng the onset ofl type 2 diabetes nellitus in a
mamal i an  patient in need thereof, conprising

or a ph@HatduGiéBl ab@ptable kd€orRalvate tHeredf. COMpound i n accor dance
W th C|¢?Iﬂ 1,in 1 effective to

0,an ampunt that. i

del ay thte orf PRI & AfCETAIES il wbrened o e
A nethod of treating hyperglyceni a, diqbetes or
insulin resistance in a mamal an/giﬁient in need of
such treatnment which conprigey adi mSt@Hng to said
patient an effective anpus f ddcompound in
accordance with claim1..719. A nethod of treating
non-i nsul i n dependeint Mi. g5\ el litus in a mamal i an
15 patient in need~gf itgent conpri si ng
adm nistering to patient AOME abetic
effective anount ~§f a conpound—Tn accordance with
claiml. 20. A net{pd of treating obesity in a
mammal i an patient in need of such treatnent

5 ora pﬁé)rHBgel ééaﬂg a&%ﬁﬁﬁé ?a‘t:lteorrlsé_]lgatg fhedt d patient a conpou nd in
accordance w craimil 1h an amount that is

13. A compound in accordance with claim 1 represented by the structure

O O
y@)LN/\)LOH
H
N-N
I > / OQ .

Cl

or a pharmaceutically acceptable salt or solvate thereof.

14. A compound in accordance with claim 1 represented by the structure:
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effective to treat obesity. 20 21. A nethod of
treating Syndrone X in a manmal i an patient in need of
weuals/121meat nent, conpri sing adm nistering to Baras2005/018828
patient a conpound in accordance with claiml1l in an
amount that is effective to treat Syndrone X 22. A
nmet hod of treating a |ipid disorder selected fromthe
group consisting of dyslipidema, hyperlipiden a,
hypertriglyceridem a, hyperchol estergjenia, |ow HDL
and high LDL in a 25 mammali an patlnt in r& H of
such treatnent, conprising adm T I'N a'd
patient a corrpound i n accordance h HI aim 1 in an
amount that is effective to tyeat said |ipid disorder.
23. A nethod of treating 3 0Sis in a
manmal i an patient in neeg eat nent ,
conpri sing adm nisteri [ ‘ Pq\ln corrpound in
accordance with claim Ctive to
treat atherosclerosis. 1 WO 2005/121097
PCT/ US2005/ 018828 24. W arethod of treati ng a
or a phemakiehiicatly s&leﬁalﬂeehltfdrsastvdmmelgbfoup consisting of: (1)
hyper gl,xcem nce i nsul kn . .
resi st aﬁce ialsa{'[%%cell@cwl cg)m%éé) &(? éo%&)% dlgégc%nééog%d tneﬁcgordance with claim
1 in ceiybihdtion chéthriag @hargayeutigably abdepliable narzier. ( 8)
hyper t riggl ycﬁhbfﬂ@ﬁrbﬁreaﬁ@t WP&E&E@'I&%&@J 1ﬁla%gnﬂmahglﬂ-9§tlent in need of
| ow HDL | evel s, K levels, (12)
such tEeAtREAOBIPES B P%rmaﬁﬁnpg go Sélé @afeqné@cowppsyd ipRgeqifagee with claim 1 in an

amouﬁtglﬁit BREGES (dHdat RiDGPE? Sabdtdsingllithsl 5) abdomi nal
obesity

(16) neu eneratlve | sease 17). . .
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amount of a compound in accordance with claim 1.

19. A method of treating non-insulin dependent diabetes mellitus in a mamumalian
patient in need of such treatment comprising administering to the patient an anti-diabetic effective amount
of a compound in accordance with claim 1.

20. A method of treating obesity in a mammalian patient in need of such treatment
comprising administering to said patient a compound in accordance with claim 1 in an amount that is
effective to treat obesity.

21. A method of treating Syndrome X in a mammalian patient in need of such
treatment, comprising administering to said patient a compound in accordance with claim 1 in an amount
that is effective to treat Syndrome X.

22, A method of treating a lipid disorder selected from the group consisting of
dyslipidemia, hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, low HDL and high LDL in a
mammalian patient in need of such treatment, comprising administering to said patient a compound in
accordance with claim 1 in an amount that is effective to treat said lipid disorder.

23. A method of treating atherosclerosis in a mammalian patient in need of such
treatment, comprising administering to said patient a compound in accordance with claim 1 in an amount

effective to treat atherosclerosis.
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24. A method of treating a condition selected from the group consisting of: (1)
hyperglycemia, (2) low glucose tolerance, (3) insulin resistance, (4) obesity, (5) lipid disorders, (6)
dyslipidemia, (7) hyperlipidemia, (8) hypertriglyceridemia, (9) hypercholesterolemia, (10) low HDL
levels, (11) high LDL levels, (12) atherosclerosis and its sequelae, (13) vascular restenosis,(14)
pancreatitis, (15) abdominal obesity, (16) neurodegenerative disease, (17) retinopathy, (18) nephropathy,
(19) neuropathy, (20) Syndrome X, and other conditions and disorders where insulin resistance is a
component, in a mammalian patient in need of such treatment, comprising administering to the patient a

compound in accordance with Claim 1 in an amount that is effective to treat said condition.
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