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from multiple causative factors and characterized by elevated levels of plasma glucose,

referred to as hyperglycemia. See, e.g., LeRoith, D. et al., (eds.), DIABETES MELLITUS
(Lippincott-Raven Publishers, Philadelphia, PA U.S.A. 1996), and all references cited

20 therein. According to the American Diabetes Association, diabetes mellitus is estimated to
affect approximately 6% of the world population. Uncontrolled hyperglycemia is associated
with increased and premature mortality due to an increased risk for microvascular and
macrovascular diseases, including nephropathy, neuropathy, retinopathy, hypertension,
cerebrovascular disease and coronary heart disease. Therefore, control of glucose

25  homeostasis is a critically important approach for the treatment of diabetes.
[0005] There are two major forms of diabetes: Type 1 diabetes (formerly referred to as
insulin-dependent diabetes or IDDM); and Type 2 diabetes (formerly referred to as non-
insulin dependent diabetes or NIDDM).
[0006] Type 1 diabetes is the result of an absolute deficiency of insulin, the hormone which

30  regulates glucose utilization. This insulin deficiency is usually characterized by 5-cell
destruction within the Islets of Langerhans in the pancreas, which usually leads to absolute
insulin deficiency. Type 1 diabetes has two forms: Immune-Mediated Diabetes Mellitus,

which results from a cellular mediated autoimmune destruction of the 3 cells of the pancreas;
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of hyp em a. El evated chol est er ol level s are associated with a nunber
of di seatberosclerosis and heart disease. For a review of disorders of lipid metabolism, see, e.g.,

25  Wilson, J. et al., (ed.), Disorders of Lipid Metabolism, Chapter 23, Textbook of
Endocrinology, 9" Edition, (W.B. Sanders Company, Philadelphia, PA U.S.A. 1998; this
reference and all references cited therein are herein incorated by reference). Serum
lipoproteins are the carriers for lipids in the circulation. They are classified according to their
density: chylomicrons; very low-density lipoproteins (VLDL); intermediate density

30 lipoproteins (IDL); low density lipoproteins (LDL); and high density lipoproteins (HDL).
Hyperlipidemia is usually classified as primary or secondary hyperlipidemia. Primary
hyperlipidemia is generally caused by genetic defects, while secondary hyperlipidemia is
generally caused by other factors, such as various disease states, drugs, and dietary factors.

Alternatively, hyperlipidemia can result from both a combination of primary and secondary



states, including coronary artery di sease, angina pectoris, carotid artery
di sease, strokes, cerebral arteriosclerosis, and xanthoma. [0010]
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BRIEF SUMMARY OF THE INVENTION

20 [0012] In one aspect, the present invention provides compounds having the formula:
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in which the letter X is selected from O, S, SO, SO, and NR, wherein R is H, (C;-Cg)alkyl,
COR?, COOR? and CONR’R® wherein R* and R" are each independently selected from H and
(C1-Cg)alkyl; the letter Y represents CH,OR’, CO;R‘, CHO, CONR'R", CH(=NR"),

25  CH(=NOR®) or a carboxylic acid surrogate, wherein R° is selected from H, (C,-Cg)alkyl, (Cs-
Cg)alkenyl, (C3-Cg)alkynyl, (C3-Cr)cycloalkyl, (C4-Cy)cycloalkyl-alkyl, aryl, aryl(C;-Cg)alkyl
and (C,-Cg)alkylene-Z, wherein Z is selected from COR®, COORY, NRR¢, NR’CONRR/,
NRUCORS, NRYCOOR? and CONRR® wherein R, R® and Rf are each independently selected



same nitrogen atomare conbined to forma five- or six-nenbered ring; and
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25 [0015] Returning to formulae Ia and Ib, the subscripts m and p indicate the presence of
substituents on their repective rings, wherein each substituent present can be the same or
different from any other substituent. More particularly, the subscript m is an integer of from
0 to 4, and the subscript p is an integer of from 0 to 3. More preferably the subscript m is an
integer of from 0 to 3, and the subscript p is an integer of from 0 to 3. Still more preferably,

30  the subscript m is an integer of from O to 2, and the subscript p is an integer of from 0 to 2.
Most preferably, the subscript m is 0, 1 or 2 and the subscript p is 1 or 2.

[0016] EachR'andR® represents a substituent independently selected from halogen,
hydroxy, (Ci-Cg)alkyl, (C;-Cs)alkenyl, (C,-Cg)alkynyl, (C,-Cg)alkoxy, (C3-C7)cycloalkyl,
(Ca-Cs)eycloalkyl-alkyl, (C;-Cg)haloalkyl, (C,-Cs)heteroalkyl, (C,-Cs)heterocyclyl,



het er osubsti t ut ed( C3- C7) cycl oal kyl, heteroal kyl substituted
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opt i onal selected
0P| ona br UbBIAICSL Aoy Rl AR PR CISRARRIRTI O 5 ect o

and R Whinleatkyhaiteel cyena, Mbenyidﬁ’@hm}ﬂﬂé@’epheavbﬁi(@)r@heMbCﬁRd QQ@ORHr m a

5 SRETRRESHOERONENP, FATGR R SOOMRREL e
L5 s oy OB 1 o 40 Sl Pt

(C1- T4) B Ki-Enalkyl a e@sa.hazoallsylay Otﬁepnaiédwabxﬁé R* @R 'S henrattackdiditd dre t o

f
compounan gl SR Skl BFANG o NP RERER s o i b
sal ts t emmeeger of ﬁbml(] tof urTHesstubsdripemi in we iritégen of ﬁﬁinb(ﬂtbﬁ megﬁbiﬁngthﬁis are

single isoners P% Q)a %bove formula (e.g., single enantioners of conpounds
havi ng & W51 QL Jeenter), as well as prodrug 15 forns thereof . [0019]

| ot heforaspeats sy ¥ epedind FEfbERA IR, FEIBORIL) qes contal ni ng

one or nore conmpounds of Formula la or s for the use
of Huc hC@bnldeMUéCaﬁeDaraﬂqﬂpm@((Eu-@ﬁslkylem Bewhededm2 isors definedatniveat i on wi t h
In particular,

th t d bel
Che- pr OUBHET TR BPBURHED RuPedhE s fuai RgPore Temptsahteontorand) or

conposi furtheSintRbes d1Psall s @dr e UndParti viRely! Fhﬂin%@&fn%ﬁ’ly e efeghﬁeﬁg@
hyperurjicem a, and for the nodulation’of insulin resis ance tionally,

the pr e%félh{urihmél%ﬁ ingentigngneludes compomtsdhasfaresingly xsomcrs:@mo abaiz faroiler
d f th
oot or e Griinsl CénahilBmbrs i oI Bbuil il REAXFRATER Biri. PR 00,

Stild fﬁonhh&rereotfhe present invention provides corrp05|ti ons and net hods as
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benzi mifeathe mauation of gsu st Q80546 Ldiitius0s) oesa@esent 1nvent10n provides

methods of using the compounds and/or compositions for the treatment of diseases modulated
by any of the isoforms of peroxisome proliferation activated receptor (PPAR).
[0020]  Still further, the present invention provides compositions and methods as noted,

25  wherein the compound used is a single isomer of a compound of Formula Ia or Ib, or a

prodrug form thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]  Figure 1 illustrates a variety of heteroaryl groups (HAr) useful in compounds of
30  formulal Figure 1A provides selected monocyclic heteroaryl groups while Figure 1B
provides selected fused bicyclic heteroaryl groups. Each of the groups is optionally
substituted with R* substituents that can be the same or different.
[0022] Figure 2 illustrates a family of preferred sub-generic formulae for compounds of

the invention wherein HAr is benzoxazol-2-yl; benzothiazol-2-yl and benzimidazol-2-yl.



[0023] Figure 3 illustrates another famly of preferred sub-generic
formul ae for conpounds of the invention, wherein HAr is a fused bicyclic
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(Cl-Co) a ycl is neant to include nethyl, ethyl, n-propyl, 2-propyl,
tert-buE@iR" pentyl, and the |like. For each of the definitions herein (e.g.,
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[0030] "Alkylene" refers to a |inear saturated dival ent hydrocarbon radical
or a branched saturated dival ent hydrocarbon radi cal having the nunber of

cargon atoms i ndi caygerAfl EHDERCRIFIONUF PHTRPENIGON) al kyl ene | s
y

meant to include ne ene, ethylene, propylene, 30 2-nethylpropyl ene,
pent yl exigbresindionhand Dedinitidd331] " Al kenyl" refers to a |linear nonoval ent

hydr ocar radi gal or.a branched nonoval ent h r-adk cal havi ng

t he nudﬂgfﬂof%gea‘fﬁ’g’éﬂ”%qodﬁé‘s %r‘(’fgta&eampﬁerﬁ%alpPg%gi&ﬁ%&@&@ g‘?'ni ng at | east
one doyphes|bondiesdstheRAsd@ALEd, o bRt HiNed ibtrdpeci ficatiorxadplaims
(C2-C6)al kenyl is nmeant to include, ethenyl, propenyl, 1, 3-butadienyl and

t he |i Keve ehewRea3iga0Bn3RET/ US03/ 08899
20 [0029] "Alkyl" refers to a linear saturated monovalent hydrocarbon radical or a branched

saturated monovalent hydrocarbon radical having the number of carbon atoms indicated in
the prefix. For example, (C;-Cs)alkyl is meant to include methyl, ethyl, n-propyl, 2-propyl,
tert-butyl, pentyl, and the like. For each of the definitions herein (e.g., alkyl, alkenyl, alkoxy,
aralkyloxy), when a prefix is not included to indicate the number of main chain carbon atoms
25  in an alkyl portion, the radical or portion thereof will have six or fewer main chain carbon
atoms.
[0030] "Alkylene" refers to a linear saturated divalent hydrocarbon radical or a branched
saturated divalent hydrocarbon radical having the number of carbon atoms indicated in the
prefix. For example, (Ci-Ce)alkylene is meant to include methylene, ethylene, propylene,
30 2-methylpropylene, pentylene, and the like.
[0031] "Alkenyl" refers to a linear monovalent hydrocarbon radical or a branched
monovalent hydrocarbon radical having the number of carbon atoms indicated in the prefix
and containing at least one double bond, but no more than three double bonds. For example,

(C2-Ce)alkenyl is meant to include, ethenyl, propenyl, 1,3-butadienyl and the like.



[0032] "Al kynyl"™ means a |inear nonoval ent hydrocarbon radical or a
branched nonoval ent hydrocarbon radi cal containing at | east one triple
bond and wewsngpsehe nunber of carbon atons indicated in rhe/ysogéssye The
term"al kynyl" is also nmeant to include those al kyl groups having one
triple bond and one doubl e bond. For exanple, (C2-C6)alkynyl is neant to 5
i ncl ude [803RIny'|Alkyprydbymagis a lmedr rosovalkns hy008Bdn talidebry 4 brahalied oxy" or

"aral kyl oxy" refers tq a radical. -OR wherein R is, an alkyl, ryl or

ot ot TyfeiovaleRlBlafarahoh rEeHEPrisin AEHF ot Bl oqi g v ing 6L By of
benzyl oxyrboaaebridiadichteli & tHeQRSEM. THY tétm “AIRFBISistabsodm BN @Y AcRIAE tHRBAKYE! i C.
or bicyclic aromatic hydrocarbon radi cal 10 of 6 to 10 ring atons ichis

subst i t @reupsihagiageneitinle hond and ensalopblepond. Eerxemplee (s Colaliynylds atsayt tone,
two, sor it ﬁgﬁeﬁw&’k%,@}’%ﬁ%&%&ed from al kyl, cycl oal kyl,

cycl oal kyl'-a ro, cyano, hydroxy, al koxy, am no, acyl am no,
nono- al HO033)i rigylkaky” Alakylbeayti 010 arallydd xod rdfets, to hahdied] kORywhdieineR xainkaityl, COR
(where R i.s hydrogen, alkyl, cycloal kyl, cycloal kyl - al kyl, phenyl or
pheny| al2k¥IF ,ayyjia(“@% rﬁsﬁﬂcﬂt‘ém“( QF@WG%&&ﬂ methégePhePP%%nadow apd thgnd R
15 are ijpdependently hydrogen or al kyl, and R is hydrogen, alkyl,
cycl oal kgl , cycl oal kyl al kyl, phenyl or phenylal kyl) or -(CR R')n- CONRXRy
(wher e 0034] arf' Aryit' eefers t6 momor@valenGmoRcyalimordicycic @ramat epeddanation rididalogen
or kyl nd., Rx and are | endently selected from rogen, al kyl,
cycitBal 256 T80 B ARRyn e f: SuBHERGH TSR0 peRGy Srbgre 1 bk s PRERRT call vt he
termar bkefé@ﬁl?rluﬁ@,&wopuﬁ thide sABétithdntd §e%itédQ'ror§BH®Y,|cycl'8hlﬂ1'§'l[?g%éloalﬁylgﬁﬁ;flt hyl,

: ra

and 2-napht hy and the 20 substituted forns thereof. 35 r kyl " or
" Aryl ( Chaloxyigioksyano,hyregxy, alkoxhantiaglias dpmimy Rpnetdndarmino; di-alkylamikgl ene

group ( I I rf } i r o] an is an,aryl

o oup ad e, Shdikay, HoRARATOORGNRLI I RRARADoITEY, ERToTs S Bag?
exanpl e alkyk pagyl opplesnylatityly -(CRB R -COORr ety Is)anantepérydrh 0ity 5, Raseh Rhe
like. Simlarly, "Aralkenyl" means a radical -RxRy 25 where Rx is an

al kéhy| ereandgpeugen(lahydiogyh enalkyl supR habydiggennalkgl, cyaloalkiplibydodibylakyl, and Ry
is an argl 8roup as_defined above, e.ﬁ;%, styryl, 3-phenyl-2-propenyl, and
t he |i kehenybor@ienylelkyDoal KGR R DeCEMNR Ro (whersindy an énvieger fion @ th§dt'cedRon

radi cal of three to seven ring carbpns. The cycloal kyl group nmay have one

doubl e besrindepaadently haflrogemer djpyli ambR | 3nd Rudrs indepéreldnilysdpaedifom y wi t h one,

bhenyl - htoEg RS L NERYT e o N Syl BRI ot Wk BBk Aets Specie A Bono
al kyl anien@,argiin@bdes] Riiingot mmwdqzsyphea_lﬂls@opnenﬁ,rLﬁ@ﬁﬂt&ln,aéddxa-ﬁmﬁ,téﬁmﬂe

phenyl ). Mre specifically, the termcycloal kyl i ncludes, for ‘exanpl e,
cyc?Gpr Spplituted fermanidgieof. 7° W0 03/ 080545 PCT/ US03/ 08899 cycl ohexenyl ,

phenyl CYO%'ISQPGXXla’IkyL}'T gr(j"%)r?/{(%?y(i&a?l?ﬁ%%lférs tzo- t%g rra?d?c):(a(i1 rl]R"?jl({)le \%/vﬁler(e): q{eoise Qg leyl%ﬁe
group (having eight or fewer main chain carbon atoms) and R’ is an aryl group as defined
above. Thus, “aralkyl” refers to groups such as, for example, benzyl, phenylethyl, 3-(4-
nitrophenyl)-2-methylbutyl, and the like. Similarly, "Aralkenyl" means a radical RR’

25  whereR isan alkenylene group (an alkylene group having one or two double bonds) and R’

is an aryl group as defined above, e.g., styryl, 3-phenyl-2-propenyl, and the like.

[0036] "Cycloalkyl" refers to a monovalent cyclic hydrocarbon radical of three to seven

ring carbons. The cycloalkyl group may have one double bond and may also be optionally

substituted independently with one, two, or three substituents selected from alkyl, optionally
30  substituted phenyl, or -C(O)R” (where R” is hydrogen, alkyl, haloalkyl, amino, mono-

alkylamino, di-alkylamino, hydroxy, alkoxy, or optionally substituted phenyl). More

specifically, the term cycloalkyl includes, for example, cyclopropyl, cyclohexyl,



di met hyl am nocar bonyl - cycl ohexyl, and the Iike. [0037] "Cycloal kyl -al kyl "
nmeans a radical -RXRY wherein RX is an alkylene group and RY is a

cycl oal kywogsosiz4as defi ned herein, e.g., cyclopropyl net hplcT/use3/08899

cycl ohexenyl propyl, 3 5 cycl ohexyl -2-net hyl propyl, and the like. The prefix

indicatin the n 3. A 18cxeh @, 4-he tota
number GF @Sﬁset%’ H? §°h%g$’lb r&ﬁﬁ)togga’do(h?o% %;F“%Bgt?dgﬁ%and et}ﬁe al kyl
por t i ondimle@9RBinoddabcast-kydlohexsf, an&tltedlkan al kyl group which is subst i tuted
with one or nore sane or different halio,atons, e.g., -CH2C,

- CH2CF31003QH2 Glychoallavichlitylemicarises raémll IR WbereloR; fcn plledenrgae m& iSgr oups

such as roal k |ch al | dro by

fluori r?egﬁﬁ%ll}%"? %ld&#“il‘?g S iRl a‘%?’ cfpﬁo %&quflgﬁ%ﬁhﬁ%@%?g’s ed to
desgy | bc%cﬁ)heﬁ%lbﬁhbww&pylrﬁfd&ne fikge. - Fhe prélix mdliifaﬂﬁ@dwﬂuml{e@@ﬁ@drbbd—lﬁbmsoaI kyl "
means an al k radi cal as defined herein with one, two o

'
subst i tl@entC- th@&ﬁ thethe Itgtalsmingher efcatb@natea fom begthe CYCFWMPOQHH and o) hRrz

(where integer fromO to 2 ), with the understanding that the
poi nt otﬁ 3@?@%%%%‘% of the heteroal kyl radical is through a carbon atom of

t he het eosal kyﬂlalbzﬂﬁylcaéfers%\én sudyygimgsm;chab kyhistitutgccwishlokg by more same or

22?1383' s ko Hoi a0 CRRC GG oyt Clets 88 s Bie R

Cp al; E&( Iudesct}{g 0“%%% 1? lﬁ(éh as%feﬁlud%al@;‘laﬁ I@l’llloh AMthydso gen VRS ,repﬂédéw

oaI , cyclo , aral %(1 al koxycar bonyl ,
ar yI oxmaﬂmla;orm "Eimrmcﬁzaﬁhai@” arwhh@termr alogen’ loyheraussd i gescebe a

al kyl sul ydr o powdedthatn is O al kyl , cycl oal kyl
fstlté?r}{yql:e%r 1o yfl g'ré,r Ff ) Y y | Ky

cycl oal am no, nono-al kyl am no, di- al kylam no, or
hydr oxyab¥y|l - "FRRBEK§MirA¢dnY @n an@mua;al asnefiue@herbin with anm lt@o oQthyedr oxyet hyl,

2, 3-di hydr oxypropyl , " 2- met hoxyet hyl (0) hyl et and 2-
met hy| swbstngits indpgandently selastdd o Ph@oat@%/& Nﬁ’m,r@xd Rsr(o)ali?]“%z fc%ﬁ e
further, substituted by 25 am fluo am no al OH or
ol by, it AP Yichans iR encing hasd gt ind S BB SRR o

10), refers to the t r *by t
of the FREGSUTRGAH Lt SRR eGP plr Rl B SRR ol ) T,
porti Orb%/cloa[l@@-éﬁlkl kRt KRS, ¥ikox y8 affievoxcatbenyl, ombocanaido coranora- oy cl i ¢
radi cal ring atoms having at |east one aromatic rlllqu f{gnt ai ni ng

one, t wh:allgdcarbaneayly RngfS W%a@lbﬂscﬂﬂpaél‘é}fléb’lc@éllﬁ‘yﬂ -8yl aryj or gra
e I S S ML ST LSS R B L o

rirgi Scarmbhmhah{dnosuxb@talkyltaiblammepelkgllantfbwlwmzInslwdeogan (pmyrded that n
substituents, preferably one or two stituents, {kg m al kyl ,
cycl oal k), alkesgaveloplky], cxelRglkyl- ﬂk&yloaryhuaf Bl %59‘&Hom°ﬂ% %F‘m%’ 03/ 080545

Egl-rg glsgy%)qgﬁﬁw%o ﬁw&}&al@m REpre@a¥AiF N eRAnplEPRCNAL Kbt BFiniile, Lhy@bipettami no,
2,3- d1hydroxypropy1 2-methoxyethyl benzyloxymethyl, 2-cyanoethyl, and 2-
methylsulfonyl-ethyl. For each of the above, R”, R* ,R?, and R* can be further substituted by
25  amino, fluorine, alkylamino, di-alkylamino, OH or alkoxy. Additionally, the prefix indicating
the number of carbon atoms (e.g., C;-C o) refers to the total number of carbon atoms in the

portion of the heteroalkyl group exclusive of the cyano, -OR", -NR*R, or -S(0) R* portions.

[0040] "Heteroaryl" means a monovalent monocyclic or bicyclic radical of 5 to 12 ring
atoms having at least one aromatic ring containing one, two, or three ring heteroatoms

30 selected from N, O, or S, the remaining ring atoms being C, with the understanding that the
attachment point of the heteroaryl radical will be on an aromatic ring. The heteroaryl ring is
optionally substituted independently with one to four substituents, preferably one or two

substituents, selected from alkyl, cycloalkyl, cycloalkyl-alkyl, halo, nitro, cyano, hydroxy,



het er oal kyl, -COR (where R is hydrogen, alkyl, phenyl or phenylal kyl,
-(CRR')N-COOR (where nis an integer fromO to 5, R and R' are

i ndependewmolog/osnses ogen or al kyl, and R is hydrogen, al kylpCcTagos/asabkyl ,
cycl oal kyl -al kyl , phenyl or phenylalkyl), or -(CRR')n 5 CONR RY (where n
i's an i RS ahin8MQ1dn8nd, - L Ane i rogen or al kyl,
and R and gYa arn e, C?,ndege’nlgg}% ?391851%353@%‘9 ﬁ’gﬁ‘?&%@’tﬁ‘g‘ é%ﬂoéiﬂ%ﬂ",

cycl oal lgteroalyd] €K pWhat Ryis hydrobemylkybrphpiigioy phtrdgydikyl, NORERSp@OORCal | y
the termheteroaryl includes, but is not Iimted to, pyridyl, furanyl,

t hi enlyl l,(WbPﬁealzlé Ry Integes éol %m,ﬁ’,anﬂrR”agzo§x:,jd!eper1dnmtuamr?$@n arsibkod ZzoldyH is
rro | \ riyndin enzaf ur e
Eét rahiélrgg%%é%ﬁ?#’?ggio?ﬂ?é éﬁéﬂ?*él%%l%P?enlxbo%vamz?lgﬂsiyﬁzsw-b SR
enzei s enzotriaz i ) yl., i soindo , .benzoxazo :
qui e 2 ’éﬂ@vﬁﬁfm‘a@ R g Pé%%éﬁgr%riﬁ | arsg}ﬁifp?nycftaﬁ%by?rpgen ol
enzi so e rivatiyves reof .
"Het er o)(é:% _Py ?‘hd gr a@tf&?%eﬁg?l{eWOg 629? Qtthﬁlg gﬁ(gr%éens 3[1%( ’é:ty %18 ag‘?'ﬁ 8%%18%18?’]3%%}5" _
non- ar ophéenyt or phenlylatkyl)pdviow! spedifiSallyath8 terinll@tead APEintINd¥d) bGtis @BEliMlted 0 i NG
at ons are.&qt roa (%E;B e@ect 6%15 fromO, NR (wnere R is independently
hydr ogeRYBY auﬁﬂyg’ an( a2olyihrisgtiagplyls tripzolyh dmidazolyl, issrazolylo piyolyl he
remai ni i ; j 1% o} i gnal ly be
N T ot LS el S it
sub%? i t benzathiazetidfendeisathipzalit, hemmoeriazbiyd, indolyl soeoblimhidxieslys qatlosd]) ed

fromal cl.oal kyl., cyc | kyl -. .al kyl ., hal o, nitro, cyano, hydroxy,

al koxy, %‘jﬁlh%(%gq%ﬂgl |‘f&ﬂ“ﬁ’r‘ﬁl‘ﬁgl?e%iml&?@%a‘ﬁwt§9xaz@&%arB lenyhAng dhe oxy

- COR (wheaivatiked thedayflr ogen, al kyl, cycl oal kyl, cycl oal kyl -al kyl, phenyl or
n-COOR (n is an integer fromO to 5, R and R' are

phenyl alﬁ)léylf, (CR R n-C
i ndepentft] y "Hotgrasyelnl" or "enokgheteraailtyliRmeansw shtwgter or ahiapirated yioh eadrgtic,

| oal - | - (CR R') n- CONRXRY . (wh i
ol ot conre it g RO E RN R AN R er o s LR TR rAER Hecley, R
andlRY fom,O,i Nk épbkerd ®nis lindepéndeat hodrogen oﬂW]e!sﬂp@es“(o)%_@vﬁéthl is ag wégeal kyl,

cycl oal kyl al kyl , phenyl or phenylal kyl). Mre specifically the term
het er ocfjemyl toi2hchetrmsainibg ting stonwst beingnC veblert one dretiwoah ythinoyspotionally be

i peridin met hyl pi,peri din- ,3-yl, piperazino, N nethylpyrrolidin-3-yl,
B ovr e Peed by E bR B The e e B B Ry D onfiomyhbitiived ’
t hi onoripliglehdentlybvitiodiedBvo, l0R HRBOSINRRIIEAS seldoted frofll MY19 ol AL g@'g%/i and

the derjvatives thereof. The prefix indicating the "nurfber at ons
(e.g., dylchaly, nigg,cyang §ydoxyradkaxy aminoumoas-atkdylapsingyahi-asitydarsinon t he porti on

of Aghe yl ocYchyl grau clusiv t nunber of
heter oaﬁﬂm’?%@glﬁ 0§O%g®§’%$%é§?%§§ggﬂ(}?(f(ngéffkyﬁléﬁ' @P%@S&i‘cﬁ%ﬂm kyl " or
" Cycl olpdiesylamipkyriylalk idy,|-(CR®NSCOORG 16 ah intERIRronh @ EL5 RY dndl R’8dkc al Kyl ene
group and Ry is a heterocycl yl group as defined herein, e.g.,
t et r ahyudepsydeatly hydspgaeohalkyl, ardRtiyydoograr aikineyiciydlieylhycloalkyl-alkyl,
3-piperidinylmethyl, and the |ike. x_y

phenyl or phenylalkyl), or —(CR’R”) -CONR R’ (where n is an integer from 0 to 5, R’ and R”

are independently hydrogen or alkyl, R andR’ are, independently of each other, hydrogen,
25 alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl). More specifically the term
heterocyclyl includes, but is not limited to, tetrahydropyranyl, piperidino, N-methylpiperidin-
3-yl, piperazino, N-methylpyrrolidin-3-yl, 3-pyrrolidino, 2-pyrrolidon-1-yl, morpholino,
thiomorpholino, thiomorpholino-1-oxide, thiomorpholino-1,1-dioxide, pyrrolidinyl, and the
denvatives thereof. The prefix indicating the number of carbon atoms (e.g., C3-Cyo) refers to

30  the total number of carbon atoms in the portion of the cycloheteroalkyl or heterocyclyl group

exclusive of the number of heteroatoms.



[ 0043] "Heterosubstituted cycl oal kyl" nmeans a cycl oal kyl group wherein one,
two, or three 5 hydrogen atons are replaced by substituents independently
sel ect ed womansdses gr oup consi sting of cyano, hydroxy, al lPeTyusoaessno,
acyl am no, nono-al kyl am no di - al kyl am no, or -son R (where n is an
integer from0O to 2 an en.n is

d wh k
1 or 2,[0642]s eﬁq{‘}fpcyf(bg}éllkﬁlaloﬁ ?}’CIEW?TBQWWIR g?ﬁdlcaérgllﬁy‘lvgerﬁ & oaryl,

Exanpl 8 AArsROw FE oA gyl oHER) Eou 3o 041 %@h%%é?fc% RS ST
Het er %n%?l]‘nbrl %%éﬁl&ip?ﬂe‘%ﬁlrﬁl’%)lé?ﬁi'lkprlpeﬁﬁﬁhQﬁnahﬂyQ{ME kike. gr oup wherein one,

ee hydifogen atons are replaced i ndependently by heteroal kyl

gr oups [0043]h ‘fflheteroaﬂnéwsqdaﬂwlqa&)’i Hﬁ?altsﬁé’Yﬁ]é’?@b’b%WIWhﬁ?%B“‘? éw‘é’tctré]&rﬁ%d to
the c al k 2iRL

1-h d)rlglé'g FBe;?«la%F&lE?g‘f&?g"eﬁﬁg{l&%@ gs‘ﬂ% cycﬁﬁtﬁg%%zdﬁyl and the

l'i ke. \[Aéﬁ%éﬂmg diﬁiy@ﬁ@&hbrﬂmky,salhﬁi}d, muﬁmda@éammocmowhlkylmm% ch-aﬂeﬂmmewljyl |
rou erein one, or_three are re endent
By " hot eraRAeT S, mtﬁzftrrfr%e i 2 A pERER A TR B B i WP oL

is attached t het VI a npl es

i ncl ud(—:‘sn}lr Oy dﬁdia ch ﬂﬁ‘/iéi&l h&rﬁﬂﬁﬁqre??{o%&%%gg%gﬂ m%al onal | y

substi t 1IR ﬁ{h\rﬁo difﬁ ﬁnﬁncpfwﬂyarokymymhmmplss iaphide AaHydyoxyojpdoliexyt, ed
s ?

i ndepen ent y'wth one to four substituents, preferably one or two

sul$t i t2remirmcydblaxybelcf rom al kyl, cycl oal kyI cycl oal kyl -al kyl , hal o,

t hyd | »
- o i PHRAD: R sy @@é’a{?@“m e 8 ggf‘ﬁalf‘y‘r@c%%%e‘?‘gﬂm’(% or
hy?r Ogetﬂ¥eeiﬂylit§igten thﬁmal'e ﬁblapétbmjdb;adnldydltly b)(l@%r&ll)(yﬂ-m QMAﬂndh@ nis an
i nteger from 0

nd | kyl d
Ris hwd@@mdmltwlthe w@%@vwﬁp ?sfa?te'ﬂ??ﬁlt@reaﬁ%&aﬁwg O ?"2? 8%R§‘hy|ysu k;l |n)

or -( &g},ﬁ ElopéM-yI021HydRoxyet R' are
mdepgln% C%nl y%&)\@%g Bh orqaeE %lygdra d él%eﬂgﬁ,do are ?ﬁdeggﬁge}%ﬁjy of each

ot hier , dytbheganyl aaﬂkhelhkecycl oaI kyl, cycloal kyl al kyl, phenyl or
phenyl al

). [0047 f t b
"di - al k[?p%ﬂi) no etF’é’Ph‘ﬁ’Eo‘{bégti%qﬂ?}%%cyc5%6??:‘3%& I On%%‘?yc gg (\)/\(P%P%fgl?'r%l Foups t hat
can be ¢:e S@iEh Iﬁ?og‘éhfafo%seﬂ& repﬁaQ@&ﬁideﬁ@d@ﬁ@}dbﬁﬂéteﬂo@lkyl peupsrwith'thar boxyl i ¢

aci d surrobgate” fers to thosé noieties that are used as surrogates for a
car boxy&nd@rs&undmgrtbatéhcjhetsuelﬂiylggrgum§ atieehegdp drediotSroRiebETewp ¥ma Cioonski || i n

the art f.0 exa ( /| STRY; Wérnuth,
P s GaoenRs et Baste g R e TR, Yorke, Toos,

pagﬁ) 20[%1)46]511"@ﬁt’iﬂrﬁlli§mt1ﬁﬂ@§p}%yﬁullidaﬁgapbm)ﬂ riag wddch is epm)ndﬁs@asstmmted ein R

can be al kyl, hal oal , heteroal kyl, ar au< 5%? het er oar ﬁé ,

het er ocmdtgﬂnderélwlyonmlf@‘al %b&tyuerﬁwr?firﬁ YARPF B9 psUEpisariested fiomb,

dial kyl ﬁﬂ}lpcycloalkyl, cycloalkyl-alkyl, halo, nitro, cyano, hydroxy, alkoxy, amino, acylamino,
mono-alkylamino, di-alkylamino, haloalkyl, haloalkoxy, heteroalkyl, -COR (where R is

hydrogen, alkyl, phenyl or phenylalkyl, -(CR’R”) -COOR (where n is an integer from 0 to 5,
25 R’ and R” are independently hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, phenyl or phenylalkyl), or —(CR’R”)H-CONRXRy (where n is an integer from

0 to 5, R’ and R” are independently hydrogen or alkyl, and R and R’ are, independently of
each other, hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl).
[0047] For each of the definitions above, the term “di-alkylamino” refers to an amino

30 moiety bearing two alkyl groups that can be the same, or different.
[0048] As used herein, the term "carboxylic acid surrogate” refers to those moieties that are
used as surrogates for a carboxylic acid moiety. Such groups are generally known to one of

skill in the art (see, for example, THE PRACTICE OF MEDICINAL CHEMISTRY; Wermuth, C.G,,

10



di hal oal kyl am no, aryl am no, diarylam no, arakylam no, diarakylam no or
other groups to 5 provide an overall acidic character to the noiety;

sul f oni c woiod®sosgul fi ni ¢ aci ds; phosphonic acids; phosphipairasas 8339
activated sul fonam des (e.g., -SO2NHX wherein X is an electron w thdraw ng
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terméd pravidmareverall snidtecharadtertto did heietyi; sulifdeic acidgRgkimardcid¥ phdsphsniat oms i n
space are terned. ."st.ﬁr.eo'{.sonfri". St rzggsor@rs that are not mrror inmages
of one ARSHHREPSRIyRIC At gt Taed Jilfonpmides feag.s S QeNLX méistein Kds am elsctron

NoN- SUPQVhARAGAD bRUFEIRMVe bERASS Bloupa&ian al he {62 aPR Lroup? 8k 00er S -
When a corrpoun%) asﬁgn aseymTet g(i%lcglg)ggi er, fora%ggﬁopwpeo?ag?%f%l&’gﬂéﬁped to

four di FATEP¥amidgy Guips CQNWHCN)dydearantic acids 6-G(©)SHOH bhadicAsteesaples offer can

be cha e | b te confiquration of jt symmetric center
and is g@%&ﬁ#%ﬁ%q%gﬁcﬁl%%% §%lr? OlEs, g%%f@l:%c?’?ﬁ%mfy@mo%f’s}tﬁ YaKrRFotssel og, or
by 1be hpdroeythiadiasblegharidridiobiobdle (28, [CEpOHIJIeCPl@Rrgoef). pol ari zed i ght
and desh@ag}e as dextrorotatory or | evorotat org (i.e., as” (+) or

(-)-iso r ndsethgt hava therspmg melesuias faanwWa hutediffer indke matutear i ndi vi dual
enanti o g ! ] i_ni ng equal proportions
of the. saen o BEndnBoE B ietiRE arhelithi TP MBS B Sl i s of
thi s inViesrnersh Isemessxthattdififer is therannganattiof tedratoms in dpaye f#036&ARA 25 one or
nore asymmet.ric or a Eoubl e bond with asymmetric substitution and,

t her ef orsée,re%lé?{n‘f)rg’g Bétg{fé'%ﬁleﬁfst PR W‘?td’&‘_&l‘)r g{l%ac_éef S’éfh%f}oéheé Pred§rmeckt ur es.
Unl BSS afidkedrvdrags” hitih6 & ek ard Aéh-SGREiFI PR miSor! i%ﬁé&?ﬁ%ﬁéﬁ?fg@%rﬁge

i ndi vidual stereoisoners as well as mxtures. The
det er mi §EREbrENaRtiarness’e oWheni sempoundchas e asepaetaticenten forstxampty, sidser s ar e

Il -k i di i on .in Chapter. 4 qof ADVANCED ORGANI C
Griem STRed b foljEatident 3RS SR Ryt FaySine Soseenuippsnps 1062)
[ 0051] ¢hRhmtenaedby ileabbiluRCospihaMich @ﬁfstééyxﬂfneﬁicc&ﬂ&?ldﬂ&iisrﬁ%@&?oga b353he that

is pharnaceutical ly acceptable and that possesses the desire
phar mact Biscssduenciiaquiss ofCahmand Brglagner biothg swander iSudtictsthietnsolequdé ude: 11 WO

03/480 [ . I ddition salts, fornmed with

i nozr%;3 aﬁ?g‘téagg %I}g] %%éﬁ%g%%??/ éggtgﬁdo({re%“%gé gs &"ﬂry Ha8PoH ISVdaY8§ag’,rer§’Lﬁ"fat§r ic

aci d, rit) of )-soindrs pspEsiividy). A eltital compourddganleklseas @thef PANBuAMehdhtiofegaNi C
acids such as_acetic ?cid,.Propionip aci d, hexanoic acid, _

cycl opeNfaf éIB}Bl[Sq &lﬁ{eg a’éi”&l‘,x ure containing equal proportions of the enantiomers is called a

“racemic mixture”.

[0050] The compounds of this invention may exist in stereoisomeric form if they possess
25  one or more asymmetric centers or a double bond with asymmetric substitution and,

therefore, can be produced as individual stereoisomers or as mixtures. Unless otherwise

indicated, the description is intended to include individual stereoisomers as well as mixtures.

The methods for the determination of stereochemistry and the separation of stereoisomers are

well-known in the art (see discussion in Chapter 4 of ADVANCED ORGANIC CHEMISTRY, 4th
30  edition J. March, John Wiley and Sons, New York, 1992).

(0051] "Pharmaceutically acceptable salt" of a compound means a salt that is

pharmaceutically acceptable and that possesses the desired pharmacological activity of the

parent compound. Such salts include:
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gl ycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid,
malic acid, maleic acid, 5 fumaric acid, tartaric acid, citric acid,
benzoi c aw0d3/0D54s4- hydr oxybenzoyl ) benzoi ¢ acid, cinnam cpratiu$p3/esagdel i c
acid, nethanesul fonic acid, ethanesulfonic acid, 1,2-ethane- disulfonic
acid, 2- roxyet h A f ony o'} ;N ' ‘o aci

chloro ﬂggnegﬁl f%:ﬁ]%édgjé%no%a itg-@g{p‘) ‘A e%g 2 orf?%rygglll gfh}glh-r?cojﬁrécn%cslclljl fonic
aci d, igaRHIemEAddRIEuRCidl, ndtricatidyplixspleicdci, an@1hedike; @r forrmed withr boxyl i ¢
acid, glucoheptonic 10 acid,, 3-phenyl prqopionic acid,, trinmethylaceti.c acid,
terti argFepue pride sich@s gestig acidapropio OF‘ﬁxgieEanoécc? 1, c§FQREHAREPLIRIIC A1t ani ¢
acid, h %Y. ' ' 8 ahil bficael 8418, rAsfliCacidNeélt Gcidaci d,
and theéll ?%ﬂ??e&;a@ggb%ggﬂqﬁ( 2 cngg‘%l'? gm%lgﬁlﬁeaagicg\;l%%hgﬂ aci di c_prot on present in
t he Spar fantaric anidotartdrie a¢itieitricsicid; bgrizaisegids 3-(4-hydraxlybengayDeengoic agid, al kal i

metal iaqn, an alkaline earth jon an al umi numel on, .or or di nat es

with an“'@ragHfi iaﬁldb%’é&i'ﬁé‘ﬁldagle%‘?ﬂ%fﬁgﬁlgﬁiaﬁ@: &g]?%eg @zgé]rg?%cﬁ?’nlé,z'%@raﬁgt hanol ani ne,

tri met hybarBnieacid2oBdatyatndaesi fBgic asiagbézendsulfenic bEIA4# " Prodrugs” neans

any conpound which rel eases an active parent drug ac;;ordi ng to Formula la
1

or | b ichlarobenzamestlfenie acigs Harnibaleresaldonin pcid of-tugngsy i an subj ect .

Prodrugs of a Round . 50t .« |hb. are r.ed: o ki g
functi o%gfpﬁlﬁfsgﬁléglgfﬁﬁp?'&% r?t% 1?%@%?@8%&%@ lo?£ég)§%%gldf glu%pftt)dqlﬂ such a
way| ot hadcid, Beptsadiptdpiatic acis, trimpthydacetit edd gdrtiary Witylacdtio acil, bmsy sulferipar ent
conpound. Prodrugs.include conpounds o% For léﬁ' |f:l ar, | b wherein a.

hydr oxyacid glyseniceids glutanig agid, Rydserynept 8‘088{356 Iralie PO CARCACId MPEORIE | o
bonded %c?d anY QP hat may be cleaved in vivo to regenerate the free
hydroxyl”, ’am no, of = sul thydryl group, respectively. Exanples of prodrugs
i ncl udej00s3it &X)e satts forimeil when tap aeidicepretonPresentgn thespasentcemppwircheither isand

benzoate derjvatives), am des ar banates (.e..9. N- . -

di met hy‘lealﬁ’F‘?d)lE%? H’(?Ff@%‘)n 6‘5"ﬁ?&%ﬁf“&%ﬁ%’?’i%ﬁgﬁahg? S%I%Iislophorcagn%%raﬁlggj SF Formul a
la @ | HordiRstes $418 ah bkini[HAOS&Ich aPeMhafGIhinie, Gicthdpolaméies trictianoknghgupi ng of
atons that when attached to a reactive group in a nolecule masks, reduces
or pr evieimeshytlérainer Haeethylglugamipgaand|tbalikd. pr ot ecting 30 groups can be found
in T.W eng,and B, G W]t . RS, i CHEM, Y,
(W1 ey, eg‘?m 381 ) MEHa ap%??rln @gﬁgﬁﬂ_ lc%gerlr |Ssonnsaec{tlb%1i o, C&%%’I%NDI U gj
SYNTHETF $enfaRGAN @ WREHORSen Mehprodiu is(atiatinisitddety aanaiBelian subfeel.- 1996) .

Representative am no protecting _groups inclu forpyl, acetyl

trifl uolredees of a copapoupnd of FBEHEI?II%)SZS/B%PFBBWPTC?%EZ‘}QJ‘I{YHH g‘B&‘fqv%?i/%fa?PB% nyl
Bog) , ' I /

(Bogy I—é/r%éselgF 9{'[}’1% tcﬁr'ghéfdndl o}?ﬁ)ﬂxul?égéés mggé}pf%ﬂﬁuaf)ﬁ;g hRARCARBY ﬁgaty;)le

tri‘met esu trityl and substituted tri

al | yl oxglesvet omyive t@reldabeithe arehtemipydunsty Eenrdoegsyihclgd@gom)pounds of Formula

nitro-v ol rI%t“th%L gég%&}gr%‘,ig}’imi&o'\%?%hltﬁ‘ynﬁylt gr}gulg {nkaeéompound of Formula Ia or Ib is

Proups,
a

bonded to any group that may be cleaved ir vivo to regenerate the free hydroxyl, amino, or
sulfhydryl group, respectively. Examples of prodrugs include, but are not limited to esters
25  (e.g., acetate, formate, and benzoate derivatives), amides, carbamates (e.g., N,N-
dimethylaminocarbonyl) of hydroxy functional groups in compounds of Formula Ia or Ib, and
the like.
[0055] “Protecting group” refers to a grouping of atoms that when attached to a reactive
group in a molecule masks, reduces or prevents that reactivity. Examples of protecting
30  groups can be found in T.W. Greene and P.G. Wuts, PROTECTIVE GROUPS IN ORGANIC
CHEMISTRY, (Wiley, 2nd ed. 1991) and Harrison and Harrison et al., COMPENDIUM OF
SYNTHETIC ORGANIC METHODS, Vols. 1-8 (John Wiley and Sons. 1971-1996).
Representative amino protecting groups include formyl, acetyl, trifluoroacetyl, benzyl,

benzyloxycarbonyl (CBZ), tert-butoxycarbonyl (Boc), trimethyl silyl (TMS), 2-
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Represent ati ve hydroxy protecting groups include those where the hydroxy

group is either acylated or al kylated such as benzyl and trityl ethers as
wel | as awbyBosisikers, 5 tetrahydropyranyl ethers, trial kylpgirhusbs/essber s and
allyl ethers. [0056] Turning next to the conpositions of the invention, the

term "pharmaceutically acceptable carrier or excipient" means a carrier or
exci pi erffimefyisilyketharssyifony) (&%&ﬁylr@daubqsmpmwmm, ahlapyeertiangh Ot hat i s

general | og%@gﬂaﬂﬂﬁsé%%@eo%yﬁwﬁﬁ,trﬂt%-vplia%{%%&éa?&&ﬁ% > I()S@tagg rg\#t lzlgel. e for

undesira s’a carrrer or ex acc

vet er i ndteprasetati: lagirowel prowestimgiganppinaludedoet whate theRydréxy ploap ideigigt i cal |y
accept abl in the specification and clains

carrier_or excipjent! as used
i ncl udesacgﬁiﬂa °6ﬁ§y5’ﬁ‘°di $hsh égt"?ﬂ%ﬁl Wéms}’bjéﬁ‘_etseﬁsr"f"é]rascﬂlkyléQ’(?Fspi ent. [00571 Wth
r ef esenqgdnQdioBsraiGi HRMs, tﬂﬁlg&ﬂﬁ{l?ﬂfeg%%%d] AIY B0 the following ternms are

used wth the noted neani ngs: e terns "treating" or

"t r eat md0@36] of Twminig peutte thexedmpmsiion 00H8 [inveh)iomtby enhi"phartiaceuticakbpse, i.e.,
causi ng thet@gipni cal ser.Bt 0{7,5 of the di sease noé to. develop in a mammal
that mayf BRWHEET ¥ &GPt SBFAHASEG ST 87 cRaPEPLBaLs useit! BALPaHEE 2y et

exper i ephgmeicedticaPtotpdsitinttharhs Sdnetdll§ safes fasoxid MR thEDioloBlal hbng t he

di sease, i.e,, arresting or reducing the devel opnent of the 20 di sease or

its clintheavise yndnsinile, 1 ipdudes)a ceier o6 | exeipiangthehis agpeptableforivetgrinaryawsi ng
regngss 'aQQr.eﬁfaf Flgﬁgr?kﬁﬁ'ﬁﬁgelﬁfcal' ds8, @l ﬁgbmcfﬁ§%%§@ta8¥eo‘?

agr% ro-lr-h)?cit %L{"‘
"t her apeutica ectIve anount ans the e Sub] ERY

conpounds tdedtin thid speéficatidn dndeldime inefjidesbothronsaad arle thas passeh@hréerok ssue,
system animal or 25 human that is being sought by the researcher,
vet eri n§¥YB™ medi cal doctor or other clinician. "A therapeutically

ef f ecti yspsa[roupii rdfiiehid8shd REHBEDSthe Bf‘esﬂ}tqm’gﬁ@l&mﬂhé ﬁﬁ#o]wll ) felns are us

adm ni stered- to a manmal for treating a disease, s su ent to e?q ect
such tr sathteqnottdmenmiogs:di sease. The "t herapeutically effective anount™

will.va pending on the,coppound ,the. disease and its severity and the
age!lswe;%{ﬁgf g?lg.te,l%gf trf?\t@gr’rgﬁ%‘?aﬂf’@ﬁbg? p‘éﬁ*isgéﬂ‘i‘é‘%?s[ 0063] The term "namal "
i ncl udegnosyj t put Fieiveiittntgtth@ai,sedw,rmns;ausd@gm&tciiﬁicamyﬂ?dt&né Bf fhe disclRGDt &

s

cats), farm ani ma (cows, horses, or pigs), nonkéys, rabbits, mce, and
| abor at 8¢Xglordniafarrsmal heempy b exposedhio ar peadispasedeteithe dincast butaloeb oottt i ned

gener al [ . tabolism Mre specifically, insulin
resi stalﬁ’}?éeﬁg%% %ﬁ%@&%@%&%@é PhBeised®i chod abi | i ty of 13 WD 03/ 080545

PCT/ USOR068B992) i inhibliiiig the diveese] i.d. { Srddiind Odic@din@icideieldpmeniofahdr oad range
of 5(9 ne irs]é[:arsg1 E')} SQ glin%a?%%{at%?nsl, grs S ‘
[0061] (3) relieving the disease, i.e., causing regression of the disease or its clinical
symptoms.
[0062] The term "therapeutically effective amount” means the amount of the subject
compound that will elicit the biological or medical response of a tissue, system, animal or
25  human that is being sought by the researcher, veterinarian, medical doctor or other clinician.
"A therapeutically effective amount" includes the amount of a compound that, when
administered to a mammal for treating a disease, is sufficient to effect such treatment for the
disease. The "therapeutically effective amount” will vary depending on the compound, the
disease and its severity and the age, weight, efc., of the mammal to be treated.
30  [0063] The term “mammal” includes, without limitation, humans, domestic animals (e.g.,
dogs or cats), farm animals (cows, horses, or pigs), monkeys, rabbits, mice, and laboratory
animals.

[0064] The term “insulin resistance” can be defined generally as a disorder of glucose

metabolism. More specifically, insulin resistance can be defined as the diminished ability of
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than the expected biologic effect. (see, e.g., Reaven, G M, J. Basic &
din. Phys. & Pharm (1998) 9: 387-406 and Flier, J. Ann Rev. Med. (1983)
34: 145- 69P.o3hsosud i n resi stant persons have a di m ni shedpaipidsni/gsspo
properly netabolize glucose and respond poorly, if at all, to 5 insulin

t her apy., i f i . I |1 | i : {5 insulin
acti varraliip <3 Bt bRIS) sl dls EBRE ARG LR ROk,

i nadequairethie Rspdctal bieperstleon (ode, b.gp Repwins G. M, Adasizst Wins Blyes. nbhayin.

Jont rs DRSSk SB35 Fhcrol abrrapobath CTED 3ii-ba TER{EBE iR Rente > '
(1GT), hagﬁﬁtg?h@?éﬁgb aﬁﬂligggtslﬁé%eé@xﬂ&%cﬁﬁ? i{gﬁi&os@:ﬁﬂ%ép\bnd@b&@i,ﬁﬁ&' gresis and a

variety o I sor “Eventual Iy, the insulin resistant
i ndisvi dusilim therapyr Mgnifssations af peulin regisenes inclyde sufficient sselip activaiaeREd. The

At b Ui Dot th al iy . : .
o oo i Rbiekp ohdeBah E3 SoRRERutbich fid ReGEuRSAh MRE ALARBLERSE T
concentjp %Hip@ﬁb?bissb&: ghd 6t gl@@bse pfdﬂasﬁb’rﬁandfbyﬂeﬁbkﬁ incléwer. alnsalimtdsatande oaer

| ow-density |ipoprotein particles, and higher cjrcul at] | evel s of
pl ani noWase IEONtFEE Lo PRRCHSHCVATIN SYTEOTRG pp)é?(b@fqgasq Boqgfé‘n“s(jﬁ%?’orre X" 15
(see, e.q., Reaven y Sl 7,5 5 .di ] The
tor m » cieRtplE i Pres TyMrensleb il Tfoecl o g vt o SR PR nat i s
gener al Eyenfihily bt aisulle eesiyantiridabdlal ccalgfregress toa poird cdietd odiabets state ks zat i on
of glucose which result (n the failure to nmaint ain aEpro riate bl ood sugar
| evel s Te#chede Thaspocirhen pldasilmn registancewith glupQsedntojesang M;gﬁaﬁl B8 Bucose,

referr etggéﬁ%ﬁ%%@yag&‘eg?éa%&ﬁfﬂ@;-&e&w 1iPBhroteir SHONEst&b] clivabiohs higrtodype 1

di abete abetes. As described above, Type 1 diabetes is
gener al prysstfechypesuricenod, sarallabdenbartlewdishsity kpapyotein parinlgsi #nd kigberhor none

whi ch regu] ate ugose . utilization, . T I t ene A the -

face ofC"%BL‘Hﬁg ,?evgls og\?izﬁnlg?%e\’/‘aﬁcé‘élat?re%ﬁng’gﬁ ), %?%%B?%t%grﬁ@toc%r} s&ggﬂ;ﬁe romthe

| nafi | i (3, Olg,, RRSMES. M., PRSRSINRE 2 PIDOSPTS: al781486).0 i nsul in. Mst Type 2

di abetic patgi ents are insulin resistant and have a relative deficiency of

i nsul i 0065 t Rhe tepd “diabetes melidus of [‘diabeiesy menns asligsassucandigen thb1s esi st ance

of peripheral tissues it.0Q i i R 2

ai apet | S0eafte hrASET A fahSagHtdelibu haRbilelon i AHRIOEF QIEEHE HHEE

i ncl uderedunpiaithethilGtaoassntipl ppripeiate bMbudcughslenelsrt thbbbdy Thangsuli of theseedi at e

bet ween nornmal gl ucose honeostasi s, and di abet es,. gng, Gest.at . onal .Di abet es
th i nc& mof

Vel | i t udsfeciis glevated biodedicoss. reigIret Wifse YRETBERENnCy MO HB h no
Pr 8y OUgi Lk ;[a %EY@% 1 d¥B&edaf T%%@edigbetéﬁo AN @e@@ﬁt?eﬁ-abh@@inge Thigatlefs 1

"secondary a I's di abet resulting from ot her entifiable

et i ol ogiensrallhittehresuico mheabsojeteateficiede efdnsuliof the hoanpnd whichiregulgtes gjucose
maturity, onset - i abet of youth, referred to as / ) icch is an
early- dﬁ@@?tIQ%r%% ‘%9 es?%f?Pé’B‘é‘{régl &?ftﬁhce of pHY h%rlevlcﬂﬁlgy%g#ggmgee, e.g.,

o) s dnsulfifanf can 13 i 0UgInd BppropaRely amkulif. WOst
03/ 080 514%55“% Ca_l_n/ﬁ can g%gg%gn thveshbillt) 99 HisuedtoTefidnd Gppropafely t3Mku S

Type 2 diabetic patients are insulin resistant and have a relative deficiency of insulin, in that
25  insulin secretion can not compensate for the resistance of peripheral tissues to respond to
insulin. In addition, many Type 2 diabetics are obese. Other types of disorders of glucose
homeostasis include Impaired Glucose Tolerance, which is a metabolic stage intermediate
between normal glucose homeostasis and diabetes, and Gestational Diabetes Mellitus, which
is glucose intolerance in pregnancy in women with no previous history of Type 1 or Type 2
30 diabetes.
[0066] The term “secondary diabetes” is diabetes resulting from other identifiable
etiologies which include: genetic defects of 8 cell function (e.g., maturity onset-type diabetes
of youth, referred to as “MODY,” which is an early-onset form of Type 2 diabetes with
autosomal inheritance; see, e.g., Fajans S. et al., Diabet. Med. (1996) (9 Suppl 6): S90-5 and
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Bell, G et al., Annu. Rev. Physiol. (1996) 58: 171-86; genetic defects in
insulin action; diseases of the exocrine pancreas (e.g., henochromatosis,
pancr eat iwo93/08m3as cystic fibrosis); certain endocrine di eemdamss3/0889mhi ch
excess hornones interfere with insulin action (e.g., growth hornone in

acrone 40,50k . N{ 136, I ot in dr hat 5
suppr eg??ﬂﬁ g Igf ((r}]l(')’ gfé} c rﬁ'e}tkidb ?h)(gélélg{l?g%%g'rsﬁ¥? g'igﬁyg‘%]? tl(l(': g%egﬂs tIIh ?lr%g%lﬁc %Hetion
(e.g., eliscasgeftheamdcrind payosas (d.¢ chatsichrandosds, pantrestitisansed/shy fibfkREt | on
(e.g., rubella, Coxsackie, and CM%; as well e}s ot.her gl,enet_ic syndr ones.
[0067] T a‘&ﬁf’ﬂ%‘i‘}nﬁé@seﬁ%ﬁs “auwﬁb‘ﬁc%F s hgrmeopes intertere yithy 1asulin 4efan fefl, gl ucose
tol er anCﬁmwﬂﬂﬁ)rmGﬁé;inadcir&ﬁ@éaﬂ)d&rm%}ﬁs%l BT SsHRGLOs Rt drhdieterbin Bﬁg%é}{é&f I can

e e

Di abetes Association (see, e.g., TI 10 Expert” Comm'ttee on agnosi s
and & asyYpPPEEAnsWiA sgeretipm v ephenitoin) oo énhilid wiselircactiGaneg., eftied@ey and| 2

br coonc st hey b ibe Y SL LA niRER (07, WhATFI Chrotei bR P

Si m | ar Iwell dsloehdr @ematichyypérotiies.cem a" refers to the presence of an
abnor mal @/ | evated | evel of uric acid in the blood. The term
" hyper | i[1747&ni the guidedings fog diagposissfos Type A diabstes.dmpaisedelvgoseyolsranvatand | evel

of 1'i pi dgsththnah8i Qét?sol‘xja ki ﬂﬁnﬁh Q?q In least thr forns:
(D) hypgr%holnestéro emvgtwéia?@t?&%n e gva eéﬁg%%&se‘%g?&?éé@ne S;ee’(ef’ﬁ’eﬁ]e
hypéPt r iEgpgrt Eoimeitte@on thedDiagrasiseind Cssifichtiorgb DmbetdeMetiitas, ;Diabdles Ghre,

conbi ne Lpildem a,.. in€., a conbination of hyperchol esterol em a and
hypertr?%@?ﬁ%@%@%?&%@' The term "secretagogue” means a substance or
conmpoungogespt THeiteht BiyperishlineiniaO efers30 tHeQreSNBEHE £ atﬁ‘x@nhﬁl?’éléﬁted leyel
secretagogue is a substance or conpound that stinulates secretion of

i nsul i nof Pewipin tirp blopdr Fimitarh thedernn“hyperuridotia” gt ferstotthe pres@spiof at or y

pi gnent i rocytes,. ich is.]argely re nsi hl e. f or oxygen

transpor ‘?‘.(0%&3%%%8?%%?%%%@% NS ‘“‘éﬂ%&ﬁ‘??@-eﬁl? {?&P ﬁ?ﬂ??ﬁ@g?‘?‘lfe refSBUAItRS ™ (t wo
a chal npsyaicews amabhdrially 3leeitad evElSHIRIE in 2 BIBSRERYpMAbMEmiFaahpssbyni t 15
formed by associ ation _of one globin protein and one hene nolecule which is

an i r on@JEdt Bes iorpsi (1) Besthelesteroleminaj- o5 ait flgwatedehdiestasgl lowIn(2h ound i n

nor mal gﬂ;élr{r' ate, | - oD f ed to.,as "HbA": . al so
referred to 1'5@%%9 ?%?a’ % ’s?ll éggg%iltetgﬁpﬁgg%&? ?ger# %q%ﬁgg%rgb’%d TEHT R ch i s
ref erredet mcmbihHmH%f:zmemgglg?endldnﬁﬁ :aad h)tf)ﬁwt]\ctigmé:ﬂfaérﬁQZ sulbu gbt Sd ;I": ace
conpone u S a , can al so be found in norma adul t

henol ysﬂi@?ﬁ [ %??WA&B?{&(‘]%‘P%S Bapt 2 HHSIRPCHRnGIRPH thap plmulates secretiong

gl yz@at efoRaRGIO B hs(fi#5QFt8hgut & aas?lbst'é‘a%‘ pﬂr;;°|°9{p°§|‘gAAif%§§M+4@iﬁggS&g%ghgz n"),

whi ch nay be further fractionated into
wi t h aninp@it. exchange resin fractionation. Al of these subclasses have the

?ggﬁi ]E)][ fO@]y ﬂlg %%urh%mog oL&h oir S‘H‘B’t’ (rae ierls itoz g (rjesB%atmeyr Igrlagxtnier?tnprggen{’jl 1rr]1 al di m ne
erythrocytes, which is largely responsible for oxygen transport. A hemoglobin molecule
comprises four polypeptide subunits (two o chain systems and two § chain systems,

25  respectively). Each subunit is formed by association of one globin protein and one heme
molecule which is an iron-protoporphyrin complex. The major class of hemoglobin found in
normal adult hemolysate is adult hemoglobin (referred to as “HbA”™; also referred to HbA, for
distinguishing it from glycated hemoglobin, which is referred to as “HbA;,” described infra)
having u3; subunits. Trace components such as HbA, (06,) can also be found in normal

30  adult hemolysate.

[0071] Among classes of adult hemoglobin HbAs, there is a glycated hemoglobin (referred
to as “HbA,,” or “glycosylated hemoglobin™), which may be further fractionated into HbA,,,
HbA,42, HbAp, and HbA . with an ion exchange resin fractionation. All of these subclasses

have the same primary structure, which is stabilized by formation of an aldimine (Schiff
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WO 03/ 080545 PCT/ US03/ 08899 base) by the am no group of N-term nal valine
in the /3 subunit chain of normal henogl obin HbA and gl ucose (or,

gl ucose- Bvphosgisat e or fructose) foll owed by formation of Pkemsasriraseﬁ by
Amadori rearrangenent. [0072] The term glycosyl at ed hermgl obi n (al so

referre ylated", "diabetic
cont rol ta Eeg bg e ﬁgﬁ%&r O‘Q’O???ng qnotfﬂl W meﬂ&%ﬁ @é‘fb[ug f“é‘foé PERalihgmgglobin

" henog| dﬂ]Alan@, gligose €bre pRichse- @«pﬁds?hbte oPFraetdsd) follov b NRMBRFN S Hefoamine
gl ycosylatjon of the /3-chain henogl obi n by plasma gl ucose. Henogl obin

Alc combVidRdorifgamaliesmenhti on  of gl ycated henogl obins in the bl ood. The
ratio ofjpgzycogy! i g ' ol 00d ghugose |evel .
o i S B AR Hefh oo TR0 KGR o G B0 o 10

Therefore, em)g ate o rect
i ncr gasi hgncpgleisna ghlcosydated’T, &dimbetic Gntrokindéy Canﬂy‘lg@tcbhmn&gl@b{h?r WRteighflePnNst ant

te d «L20- f h te t of
o1 yoosy PP RansBrOnARbnebef CRaHP & sEbieudust 6F g Sonmastmati Bbses atonel 1 or
an i ndi ¥ e BchdiH éfMEnidifobdh B¢ ?thﬂg gfu@@set Aeh %ﬁ)%l %Qﬁpp&e}hﬁé GhAER ortion

determ nation of the anmount © cosyl at ed §bi n I'c can a good
i ndex f of glyeatesbhsraeglelinsyist t’abeQOmeb@mtnocﬂf ngossdmd hgﬂxlyglobimeﬂro@bttme

| evel s nt hs ¢ be, e he basis of the ratio
of HbAlPJl{lw(f% g(?srer%ée%g%E Tt r?‘ll?e@%@bma[ﬂam%gg}om‘a?%é‘%%ﬂ%ﬁs?ﬁ Wik i n

bl obal Imct&ﬁdg@&sﬁlalglhﬁﬁ)bﬁ RNEIS! SBRARIYCHY1dRAGTEES 3 £ O6HstAt raté)éu Z%QHQ' gl ucose
IeveI Jain, S., et al., D abetes (1989) 38: 1539-1543; Peters

A ?ﬁq -day lsf%mn@f 90 65Ythrpgyte megsurEnEal of glperslateiHwmoglabin wnrpwmu of
di abet Efhe abélﬁéé‘glggd gﬁx‘éBsé Bvél@or dn 1%19{33&& Ay Hreg%d%gﬁp g; gt\éfj ! pSI and

polyphagla as used rein, incorpor |ng e|r anple,

" pol yur Thérefneanemhmtmsﬁ‘amaeamcﬁum of glygesylanddureenapflobif me\lgwnl Heth g’bo@ll ven
chronic, excessive thirst; and "pol yphagi a"

d
roans. oREBCE SR TR RUETPRSD orSeconi el corbauF e st ighast o
I ncreaspentay 648 dsbilatddyorf @e 65414 &f tRe fdﬁfonTtHbgﬂc 1 OFR ggrkma%lﬁgmfﬁwg?ﬁ and

staphylococcal infections), nausea, and ketoaci dosi anced production
of ket o#alysis@if dke hepmglobin e. mlhimﬁ)ls ubagicia4y mé’dserehmnmﬂabhnp ldngattino Bontavl

di ab I d
mcr ov e TS LGRS 1L H 8 s ot P st e SV DSk 1 S P Pevegc o~

conpl i cdt, Uamnst (\A@j}@)hzmem:gazr@aljsm)resul t in small blood vessel danage. These
conplications_inclu ., retinopathy (the inpairnment or |oss of vision

due to BPEHd Véﬁ‘s@@“ WQ@ |0|£dtall?ét68@n<é!}®§)butmamtdmatddyto,(mﬂyurm damage and
f
o, e el Voo s G B bR

Macr ov at‘:polyuaa meam;l the passagesofarlerge h@&me&ﬁ‘fﬂi}inb@@hhgﬁ%l%'p%ﬂo%eﬁgry@iﬂs}ﬁ”r esul t
from gag | ood vessel  damage, se conplications inclu
car di 0\}3 P AP etegsvethyst g | apiay Hang Gicess eeatag. @ﬁreasmlatgml ar

di seasefipbetes idcfudd] &827RPea8dd RsOPHbLNEF &ELcttall infddflons (especially fungal and

staphylococcal infections), nausea, and ketoacidosis (enhanced production of ketone bodies

25  in the blood).
[0074] The term “complication” of diabetes includes, but is not limited to, microvascular
complications and macrovascular complications. Microvascular complications are those
complications which generally result in small blood vessel damage. These complications
include, e.g., retinopathy (the impairment or loss of vision due to blood vessel damage in the

30 eyes); neuropathy (nerve damage and foot problems due to blood vessel damage to the
nervous system); and nephropathy (kidney disease due to blood vessel damage in the
kidneys). Macrovascular complications are those complications which generally result from
large blood vessel damage. These complications include, e.g., cardiovascular disease and

peripheral vascular disease. Cardiovascular disease refers to diseases of blood vessels of the

16



16 WO 03/ 080545 PCT/ US03/08899 heart. See. e.g., Kaplan, R M, et al.,
"Cardi ovascul ar di seases” in HEALTH AND HUMAN BEHAVI OR, pp. 206-242
(MG aw HvOlo3/o8dses Yor k 1993) . Cardi ovascul ar di sease i s geaensbi/gssone of
several forms, including, e.g., hypertension (also referred to as high
bl ood S agyahe

di seasel.q{eI%er|gébeﬁ)éra;ml\li/)gﬂglcr{[Ml & dfbsﬁggz&,ﬁ u?‘ééfsggat%gs ﬁg%%g‘zg o#)}ﬁﬂ\g’s\gf t he
bl ood VM@R)ppﬁQﬁeZ@(MWaWeHﬂh Neim York IQDB)arCz&dmasrcoWr digesk i§ he bl ood
vessel s tehéartl carr(}/f bl ood.to Ie(g @nd ar nuscl es. % 1 The term

" at her oSEM AP 0% PIE T SRYTRIREES dNCuding 8 §'é'ea“§é‘§‘(& fad 19 #vhigh blaed ar e

recogni gecksasy] cbmd&rysﬂe@@@déh(sepm/o‘ldecérﬂ%etﬂﬂé’&tﬂeﬁhQl%ehﬁ: s B%Wzﬁmlaxf el ds
of medicjne. ~Atherosclerotic cardiovascul ar di sease, cor nary eart

di sedse disspssdeferrdaisgases of @mﬁa@@thabloedyessglsmum the héastc Heisiattehear t
di Sease)harrg\gfn%mfﬂye%S& % _ngg P‘h é%ggtpgo&)% leg d&l’g} Ves(‘a%ﬁ, edl S€ase are al |

clinical manifestations o erosi s fore enconpassed by

t he ter i@075] aﬂﬁnenmc‘l‘afhidvssciié'roﬁﬂtbnc&hbﬁsmk&ﬂmdxébagéssa@lﬂ%SndltlBﬁ)sotZQt]arg he term
"antlhy erll refers to the |owering of excessive |ipid

conce nt 2%‘9‘?6":& "g’l destPoddydysiciens pagiéing ingheygleyany fields ef medigine.
“antiur %Ql?é?bé?:ler('}tﬁ:f @a'icﬁo%}cﬁlﬁredlséa'ée 58%@“&&9{%%%9(%%!&?%{38 'C??‘%IBEIP’ 2ytgry

concentrations In blood to desire erm
ref &9 s diseasher isckemic rlngart pitseaee)]tcmhrovsaqum dissasennd @alipheeslVede] dikeasé BRUCE i ON
of a funﬁt t he resent

or ¢ tio For onpounds of_ the
i nventi 6n %132# b@%} {‘@sﬁgﬁg}emsﬁﬁ fﬁaaﬁﬁfﬁ IIhSWg?rF ﬁ@C%IPRﬂS@tlé’rtb? 8MMSa hunan,
thereby"ahlﬁaiowa&mgandh%ﬂﬁfdsbmdii%fo@asezo [0078] The term"triglyceride(s)"
("TGs" as used herein, incorporates its comon usage. TGs consist of

three fH’t‘%? adheltoms) ‘apihypsrlinidesmict refers totha loysrimy ofl exnessive lipid and serve t o
o oS Rk RERC: MOLER, Rk FedREds PR, fre i Sl e SR L BB e of e

are taken up an ored erol and

TGsl ar elowatiag of et @ic ztcﬁteyorﬂfblrstfanbﬁs paslsalRtekteSROS 2l 25 nol ecul ar
conpl ex zhnoiyg as “lipoproteins” in order to be transported in the plasna.
Li popr o 7 fhicgRc mAdrie eiers ledhireating, RIg¥entionowepisssoucnhaoemnnt/ ar

defi ci eﬂﬁHthFom\falfunct;m‘g{‘ @ox?cflﬁonf“tF é%ﬁ?r}a%lfe' the cgllnﬁaﬁrpﬁ Eeelpqr se8§ m?:?r}ﬁ differing

in size, conposition ensity, ctron %Bral | of

the i nt@gtmmlat@lhmealnmdmmhyslowexeng)acdmgml ihatharad) Berebl bpNRES
conpl exes ﬁal "chyl om crons", which have a high TG and | owc oI est erol
30 cont &RETP mt’?‘ie liver, TG and chol esterol esters are packaged and

r el2eas €0078]t TR t@ﬁﬂﬁtrﬁgsv\%gﬁde(%) ohrGl F)OﬁrlEE@h&eﬁla Acgg)o\{zﬁés)é% %ﬁ%u ?é g &spor t

| i poprotein ("VLDL ose primary ‘function 13
of TGs Heneonsist Qﬂfbfelelf@tér aayd méﬂcebseﬁem@edadla@mrahm@amle Exlitr @nghto sergynat i c

??;'ﬂg? ' fat}%%dsc\gﬁlcﬁgreedsteg%y musglléccgﬁls f%r energy prodldgtlor}/ ortarr]g" talklel;/ 1% anci) stored in

adipose tissue.
[0079] Because cholesterol and TGs are water insoluble, they must be packaged in special
25  molecular complexes known as “lipoproteins” in order to be transported in the plasma.
Lipoproteins can accumulate in the plasma due to overproduction and/or deficient removal.
There are at least five distinct lipoproteins differing in size, composition, density, and
function. In the cells of the small of the intestine, dietary lipids are packaged into large
lipoprotein complexes called “chylomicrons”, which have a high TG and low-cholesterol
30  content. In the liver, TG and cholesterol esters are packaged and released into plasma as TG-
rich lipoprotein called very low density lipoprotein (“VLDL”), whose primary function is the
endogenous transport of TGs made in the liver or released by adipose tissue. Through
enzymatic action, VLDL can be either reduced and taken up by the liver, or transformed into

intermediate density lipoprotein (“IDL”). IDL, is in turn, either taken up by the liver, or is
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internedi ate density lipoprotein ("IDL"). IDL, is in turn, either taken up
by the liver, or is 17 WO 03/080545 PCT/US03/08899 further nodified to
formthe wow3dsissity |ipoprotein ("LDL"). LDL is either takernusoposapd
broken down by the liver, or is taken up by extrahepatic tissue. High
density |ipoprotein "HDL") hel ps renove chol esterol from peri pheral

ti ssues further medifed to foanthellovedensise lipeproteas( BPOS"). t kRhSpeithier tdkef 0p@6E The
term "dysljni 1@ .refers tao abnormal | evel.s .of i roteins in blood

bl nore ok TS a3 LR GBS pewer EDRR S HopRiBict o ns
(e.g., oFHVApHelpbemehde@holeblerol idhiPeripheraleRuesinebrbeetalcdiredde) . [ 0081]
Exenplary Primary Hyperlipidem a include, but are not limted to, the

fol | owi rigioleserddansiory Fani | al Hyperchyl onmicronenia, a rare genetic

di sorder A1C : sh Cl i . | br eaks
O ot o ARSI BBl iR P ood M o2,
| ar ge quaciuding dsthafepfeasedanddr playated divek df ipppretdihsaed;, eldvatdd3vels29f IRam] | i al

Hyper chaql ergl.em a, rel atjvely conmon genetic di sorder caused where
t he und&f@i‘ﬁ@géﬁﬁﬁgﬂsd?@fcg‘gm@s of nutations in the LDL receptor gene
that reggbsy)i mxmlwwmpm?eh@kd&rﬁ&ﬁfemmlﬁ@% Rt 1&&9&%&{&%{19E0y1f051§%§$

receptors. This brings about "15 ineffective clearance of
r ecept orl80824s Uil Favyilial Fbipercaviewidrikensing tapt génetic Hisbuist whivh daseelas i n t he

i pany orBRe e 3 e R B Pl R Rt ent s aha

their afdeiciens danlcatisedga@RnfubdtRhiof &Fge Gamtidbs ¥ohi U HoptdTESs RE bRdh; hi gh
chol esterol and high triglycerides. Levels of HDL 20 chol esterol are often
noder at dP983edPhaadial fypgiholestyrofeariy 4 rslatipelysemmen gvetic gispider edused- 100 i s
a rel atigl : ' : ' b [tV. >fect is
catsed Byh oF SO UGS TS serkR By RAROERAMET CARSERY dcl el PG Gy

gl ut am mealfuoctiening hDheeodpitak andlor daerse of GoiceH redepiond. t Phiobrihddlabopar t i cl es

for the.L r.ecept or. equent | this can _cause high plasma LDL and
totdr SRl CaruRte QLD B Tlegdercermpromaiatan a5 SHOUaP L grotHinerm a.

al so ref.gplegeol Rvas il ¥R dshla; Hyperli poproteinema, is an unconmon

i nherited disorder resulting in noderate to severe elevations of serum TG

and choll@®4br &) Fewidiaé Caimbiued bhpemipideayn alsodpovneis muitiplatipppotein-tygol. | evel s
o AL, o BRSO s B R S e | °
el evat edan FNafioGAIMEMSRIfEdk highicRoleBRED! AiEhivh & %’éktrﬂ@s. Lévet orappi de | evel's
( ango 1S lé}?(l)lles){ergloére %?I(e)rll ?nsotdgrra(t)gly ligc\;eeelses ; and can often be assocated with |ow
[0085] (4) Familial Defective Apolipoprotein B-100 is a relatively common autosomal
dominant genetic abnormality. The defect is caused by a single nucleotide mutation that
produces a substitution of glutamine for arginine which can cause reduced affinity of LDL
particles for the LDL receptor. Consequently, this can cause high plasma LDL and total
25  cholesterol levels;
[0086] (5) Familial Dysbetaliproteinemia, also referred to as Type 111
Hyperlipoproteinemia, is an uncommon inherited disorder resulting in moderate to severe
elevations of serum TG and cholesterol levels with abnormal apolipoprotein E function.
HDL levels are usually normal; and
30 [0087] (6) Familial Hypertriglyceridemia, is a common inherited disorder in which the
concentration of plasma VLDL is elevated. This can cause mild to moderately elevated
triglyceride levels (and usually not cholesterol levels) and can often be associated with low

plasma HDL levels.
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pl asma HDL | evels. 18 WO 03/ 080545 PCT/ US03/ 08899 [0088] Ri sk factors in
exenpl ary Secondary Hyperlipidem a include, but are not limted to, the
f ol | owi ngwo(ozpsidesease ri sk factors, such as a history of pCypsodossbabet es,
Type 2 di abetes, Cushing' s syndrone, hypothroidismand certain types of
renal failure; (2) drug risk factors, which include, birth control pills;
hor monesl0088ic hRik f?fé@ﬁs@g exempla SespndacyHyperbpidsmiziaeude.rbus avti not Gtriited 10 and

vari ous t u Let ake
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descri pt OP’HE‘Ttlﬁ’é& ezflt%ﬁﬁeﬁ bg%’ %e?é”?tﬁgoﬁ’éﬁreﬁagy(ﬁewoé#@Md1f9§9)rﬂﬂno- or

di substlltygilgql Mt ANekky! QF t wat;i ere the heterocyclo
group is not subst | tu?ed w’th ?ﬁg&g’?%t?%@la'ﬁ@ IS%e I [0091] The present

i nvent i dB0X0¢r |'Kmstel1hrso1¢ptl¢ml‘dors"©gt1@neglrlyt' Iaamsed(bhnpoghndls ttmfspE@ﬁmﬁoa th@nethat | b
or, controlling a nunber of, di seases(g Y] at ed with

f ul
a1 udsse ot AP B pbPHafhe iy THia6rd RoiCCerate
par ti culdagdriptiod hRludesRRUAES wHerd R evim\ee Bﬁé&ﬂstﬁ{c% okéa?ré Yhd gﬁtahée%% wmch

insulin resistance, diabetes, hyperinsulinema, hyperlipi
hyper ur itcdoss Botadigr erramile, "heiwqcbl@lgtgﬂi’uptmdnﬁb' mondae)rld@wudstbytetih\edWm it is

con5| der " Formyl a | a or e.via. | ation
recep?(g ﬁéeb{aég |%§2§B§ %gimgygatn PRt B Rresn ﬁﬁggh %S?Wtf?él IB‘F“ AR As

a resul tsmtudtlhﬁs whemeheitserstydlo biokliymbaver disubitititel Widlan AR AP Llaher

di seases states or conditions associated with PPAR.  Conpounds [0092] In

one?8s péityatiophwhere dhehpterpexcd giogn ignas vilstistebwpb thlkylarouny t he for mul a:
19

General
[0091] The present invention derives from the discovery that compounds of Formula Ia or
Ib are useful in treating or controlling a number of diseases associated with glucose

25  metabolism, lipid metabolism and insulin secretion. More particularly, the compounds of the
invention are useful in treating insulin resistance, diabetes, hyperinsulinemia, hyperlipidemia,
hyperuricemia and obesity. Without intending to be bound by theory, it is considered that the
compounds of Formula Ia or Ib operate via modulation of receptor interactions associated
with one or more isoforms of PPAR. As a result, the compounds will likely have utility in

30 treating other diseases states or conditions associated with PPAR.

Compounds

[0092] In one aspect, the present invention provides compounds having the formula:

19



WD 03/ 080545 PCT/US03/08899 Y RR YR2Z (RBYmX (RmX ''-HAr and \ HAr

(R/ (ROP lalb in which the letter Xis selected fromO0, S, SO SO and
NR, wher ewo oRo8ms444, (Cl-C8)al kyl, CORa, COORS and CONRSRPCwmimmn®issoRa and
Rb are each independently selected fromHand (C 1 -C8)alkyl; the letter Y
represents CH2ZOR , C02R, CHO, CONRRr, CH(=NRC), 5 CH( NCR) or a carboxylic

aci d surrogate, V\/nereln Rcyi s_sel ected fromH, (C I IkyI, (C3-

C8) al kenyl, (C3-C8)al B&S- C7) cycl oal ky] , l cI oal kyl -al kyl ,
aryl, aryl (C - C8jRd) nd XC) - C8) al kyl endR2x inXz is selected from
CORd, COCRd, NRdRe, NRACORC, NRACOCR nd CONRARC wherein Rd,
Re and Rf are each |ndepen en{-l-}queI ectggy from H (a =Hayl and phenyl

or optionally two of Rd, R and when attached to t 10 sane nitrogen
atom are conbined to for(Fd){flve- or six-menbered ri @ nd wherein Rmis
selected fromH, (Cl-C8)al , aryl, OH and SO2R, }Q,B &in Ris selected
from(C -C8)al kyl, (Cl-C8)haloal kyl, aryl (Cl-Cg a‘ v, (C2 C8) het er oal kyl ,
aryl, heteroaryl (CI-C8)aaI koxy, aryI oxy, al kyI am no, db al kyl am no

o 2 TR B 00 RSk AT 8, SR MR PR °

at t achedcR?, COOR®arld YONRA® WhereiRTRABA RY afdl dA6h ildep@RkntPicl 60T RSAM §ndi
heteroaryl noiety, optionally substituted with fromone to three

subst i t UenCe)alkyiepe IttenY I rypreednesctBOR s 6:RalGHnCONRIROXGH(FRICB) al ky! |

(3. &) SREBR) pro o B gy iR R St Ral Grtgkon, >

é %2 C5|) r@paqugwbg)ammm (OsCoepasalkyl, @Zwtmloah@ﬂwm Wipgll artyl(Cedls¥adky20
cycl oa

het er oal kyl substltuted(CB C/ cl oal kyl Ioalk |,
G0 A oBIRI enae ihereay dbelesimicism G Ol NRREONS g .
NRg CON d gf@@ ;)&%3@ ach
i ndepen enth?/B’se eg)tdgg rom ané E%: -%\h;) al 8 ,h%rﬁg%%@ggéﬁq @3\%&% (pRg,
Rh and Rromie(C a€{)alkheahdt phetiyigor apdiwealiy twooafe Rfaumd R eheatrichetitottbe f or m a
f|v or six-menbered rin he subscri 25 an jinteger ,of fromO

D P Go9R TUREARIOB e P TREER D 1A BY OheXrgubsied BRaBURIEHRR TS ¢ he

deSI red q@gkicd frwh H! (T,-G341k§1C syBIOH biesbatewdafen Rgrs%%tea%nb@c n@g)aﬁ%ml ic
or fused bicyclic heteroaryl groups. More particularly, one oup o]

sui t abl éCrbaibelpelkiyt arbéﬂér@aalwl gizoG@betenoelky ewldeterparyki(gute)a
aryloxy, alkylamino, dialkylamino, arylamino, diarylamino, haloalkylamino and
di(haloalkyl)amino, and R™ and R° are optionally combined with the nitrogen atom to which

15 each s attached to form a five- or six-membered ring. A
[0093] HAr represents a heteroaryl moiety, optionally substituted with from one to three
substituents independently selected from halogen, hydroxy, (C;-Cs)alkyl, aryl(C,-Cs)alkyl,
(C,-Cs)alkoxy, (C,-Cg)alkenyl, (C,-Cs)alkynyl, (Ci-Cr)cycloalkyl, (Cs-Cs)cycloalkyl-alkyl,
(C,-Cy)heteroalkyl, (C,-Cs)heterocyclyl, aryl, heteroaryl, aryloxy, heterosubstituted(Cs-

20  Cj)cycloalkyl, heteroalkyl substituted (C;-C;)cycloalkyl, (Ci-Cg)haloalkyl, O(C,-
Cs)haloalkyl, nitro, cyano, CO;RE, CORE, NRER", S(O),RE, SO,NRER", NRECONR"R,
NRECOR", NRECOOR" and CONRER", wherein R&, R" and R' are each independently
selected from H and (C;-Cg)alkyl, or optionally two of R®, R" and R' when attached to the
same nitrogen atom are combined to form a five- or six-membered ring, and the subscript q is

25  aninteger of from 0 to 2.

[0094] A variety of heteroaryl groups provide compounds having the desired activity. In
particular, the heteroaryl groups can be monocyclic or fused bicyclic heteroaryl groups.

More particularly, one group of suitable monocyclic heteroaryl groups are provided in Figure
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WO 03/ 080545 PCT/US03/08899 IA In this Figure, the line extending from
the ring indicates the point of attachnent to the renainder of the
conpound wod3posi349e nade t hrough any avail abl e val ence onpcimasni/osges O her
exanpl es of heteroaryl groups are provided in Figure 1 B, which illustrates
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and R 20 sane nitrogen atom are conbi ned to form a
five- olydsoxy (@rOOakl, I(Cﬂgig)aﬂqe;dylt ﬁéz Sk pmylpCirCaalkoxyn (Enfageslodkyl rom 0 to

2. Th b 0, to.4
"t egerrCas byt e FREHEL (b e ISR B eoted
fropg H, he(t&‘%s@t)iﬁ dayd V\%C()%lclomlhﬁétél@hlk | subgityled @C; @)c%lbylkyamncl-

(C-c4)al kyl ene- Z, ereirn IS as deri rjled above. L00985] gddition to
corrpounGs)hﬁaMkﬁngr@rmlna phengk O-pheapbR - Wlﬁ(@ePheni}’ R Gﬁ)un»rt her

i ncl ud K Qf | Vi k abl e
oal 1o BRSO SOAH RY MR RBARI NI KRAIBRIBAELONIER YnafiaRt 2D,
single pl&ﬂyﬁﬁtﬁg ielo ilblﬁi]l@!tmbﬂltlflt@diahdﬂ.’ Rfand)R! arﬁleﬂkgi mdepmdéntl;metestedffrmmrrpounds
having a single c centerﬁqd as well as pr? t her %

[ 0099] Hn(Qn Dalkyl aﬁfléﬁ‘?eﬁr&)@al% bar prinelly wvo g &Li%&nd%og’ﬁiena“ g‘F E&@‘ﬁ c

aci 4h su I

£ ot 22 o Seenorrafd corth & 030 AP0k SHEnBRINGALILHR 8 spielipeidd

pref er ai mteg'e:h@f fean Baw 2| The asbsdriptmriogeinegesof feemdzold-Bdythe WSCTMHBOZR A

further preferr roup of enbodinments are those in which Y is CR2Rc, a
car boxyi‘rllé‘eéé'i‘&ffg%gpd gte or CH2ORc.

[0097] The symbol R’ represents a member selected from H, (C,-Cg)alkyl, (Ci-
Cg)haloalkyl, aryl(C;-Cg)alkyl and (C,-Cs)alkylene-Z, wherein Z is as defined above.

25 [0098] In addition to compounds having formula Ia or Ib above, the present invention
further includes all salts thereof, and particularly, pharmaceutically acceptable salts thereof.
Still further, the invention includes compounds that are single isomers of the above formula
(e.g., single enantiomers of compounds having a single chiral center), as well as prodrug
forms thereof.

30 [0099] In certain preferred embodiments, Y is CH,;OR’, CO2R’, a carboxylic acid surrogate
or CHO. Preferred carboxylic acid surrogates included tetrazol-5-yl and the group CONR'R™
wherein R™ is SO,R". Still more preferably, the carboxylic acid surrogate is tetrazol-5-yl or
CONHSO;R". A further preferred group of embodiments are those in which Y is CO2R’, a

carboxylic acid surrogate or CH,OR®.
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21 WO 03/080545 PCT/ US03/08899 [0100] A nunber of groups of enbodi nents
are preferred and are set forth below [0101] In a first group of

enbodi nerwe,03/48as8s CO2RC, a carboxylic acid surrogate (preberaishyossphose
provi ded above) or CH2ORc; HAr is a fused bicyclic heteroaryl noiety,
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FUONG \ary, \het\erolaryl Jarbloxy, niftb 2dyandy CBRY COR® anh€ONRFRE a6l dilrtlidhprefétedgr oups
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andi (ﬁ%@hun@dhﬂhﬂl@AﬂwtdﬂﬂcM\t(y thei ner Brpdsitiah of thetring paiing Xofndds t ached to
the ri ng bear| ng X through attachnment to any avail able ring nenber in
ei t her selsstpddroniar. 1 n preferred enmbodi ments bel ow, these substituents are
provi ded as the group (R4)s wherein each R4 is hal ogen, (Cl-C4)alkyl,

(C1- 4) hal oal kyl , &;Cl het erpa Kyla, 22 j\]@ ;\D
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O R0 0
O ' N ’ N ’

H H

74 N* éfN X

$—— N >l

O L0 &ND

&SI), &01) oS v % L

wherein each of the HAr groups is optionally substituted with from one to three substituents
independently selected from halogen, (C;-Cs)alkyl, (Ci-Cs)haloalkyl, (C,-Cg)heteroalkyl (Ci-
15  Cs)alkoxy, O(C;-Cq)haloalkyl, aryl(C,-Cs)alkyl, aryl(Ci-Cs)haloalkyl, aryl, heteroaryl,
aryloxy, nitro, cyano, CO,R®, COR® and CONRER", and wherein the wavy line indicates the
point of attached to the ring bearing X through attachment to any available ring member in
either ring of HAr. In preferred embodiments below, these substituents are provided as the

group -(R*)s wherein each R* is halogen, (C;-Cy)alkyl, (C,-Cq)haloalkyl, (C;-Cs)heteroalkyl
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WO 03/ 080545 PCT/ US03/ 08899 (Cl1-(A4)al koxy, Q Cl-C4)hal oal kyl,

aryl (Cl1-C4)al kyl, aryl (Cl-C4) hal oal kyl, aryl, heteroaryl, aryloxy, nitro,

cyano, CBH3/0&ARE and CONRERh, and the subscipt s is an iporayes/ossd from O
to 3, indicating that the substituent is optional (s is 0) or present (s is

1, 2 or @y-Cydiesxy, m@rcrarleroamgpragﬁrgre arﬁyleargr(e? ) Shal GRS dr r%
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0 RO RY)S pachR’ lmdemerrrgyxrﬂ)csemed f(cmhpiog@, (Gtﬂ_-ﬂaalklyl N)(reechrwkw, ®- R 3) 1
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15 [0103] In a particularly preferred group of embodiments, the compounds have a formula

selected from:

HO. O $O.R"
R2 HN 0
R2
; (@]
(R®
)T N HAr (Rs)m | (@}
|/ = X HAr
2 l
1
(R 1 //
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\ H
Hl\i /N © 2
R? R
3 = (0] and (R°) o
(R RN HAr
SN HAr l >
I P
1 / 7 (R‘)/
(R')p P

wherein the subscript m is an integer of from 0 to 2, the subscript p is an integer of from 0 to
2, and R' and R® are each independently selected from the group consisting of halogen, (C;-

20 Cyalkyl, (C;-Cy)alkoxy, (C,-Cyhaloalkyl, O(C 1-Co)haloalkyl, nitro, cyano, phenyl, O-
phenyl, NRj-phenyl and S(O),-phenyl; and R" is (C;-Cg)alkyl, (C 1-Cs)haloalkyl, aryl(C,-
Cg)alkyl, (C,-Cs)heteroalkyl, aryl, heteroaryl, (C 1-Cs)alkoxy, aryloxy, alkylamino,

dialkylamino, arylamino, diarylamino, haloalkylamino and di(haloalkyl)amino.
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phenyl, NR -phenyl and S(O), -phenyl; and Ris (Cl-C8)alkyl,

(C1-C8) hal oal kyl, aryl (Cl- C8)al kyl, (Cl-C8)heteroal kyl, aryl, heteroaryl,
( C1- C8) alwoxy/osmEuy| oxy, al kyl am no, dial kyl am no, aryl anpow/usdi/essyd am no,
hal oal kyl am no and di (hal oal kyl )am no. 23 WD 03/ 080545 PCT/ US03/ 08899

L2128 Bl L P eSS RGBS 0
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subst i t ut ed with toﬁ—f@gsf%f\ﬁ@erﬁﬂ%e |Sy' selected
from hal ogen, (Cl-C®atNgl, (C1S koxy, (:El ) hal Al kYT, q Cl- 5

C4) hal oal kyl, nitro, cyano, CO2R5, COR9 and RORh. [0105] Even further
preferred are those enbodinments in which HAr is selected from N N~N1 /
~NN~/ NOI / SN HN\ NN--(I N I N, I/ and-;-~_.S O O wherein
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substituents indep y sse ed frém oupg_c shstA ng of hal ogen,
(C1-A4)al kyl, (C1- al Koxy, 1 (CT- C4) hal oal Kyl , Q(Cl-C4) hal oal kyl, nitro,
cyano, CO2R5, COR9 and CONRSRh. In certain nost preferred enbodi nents, HAr

te

I's an optionally Sl'{PSt ituted 2 penzoxazol yly JS Hory ON3; the subscript
inis 0 or 1, andp Ts 1 or 2.7 and arfd-@®3 [pre| ea '/nddently
selected fromthe CONSi %y Mf hal A CL-"CA)at Ry,

(C1-C4) al koxy, (Ci1-cC4)hal oal kyl, O(C1- 042 hal oal kyl , nitro, cyano, CO2R5
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optional Ly JHRRY it &4 ronP ROSS]GZEH¥kyL, [, -CDalloky, (€1, Haltfalkyl, O(C:-
5  Cg)haloalkyl, nitro, cyano, CO,R®, COR® and CONRER",

[0105] Even further preferred are those embodiments in which HAr is selected from
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~1D D IO O
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wherein each of the HAr groups is optionally substituted with from one to three substituents
independently selected from the group consisting of halogen, (C1-Cy)alkyl, (C;-Cs)alkoxy,

10 (Ci-Cy)haloalkyl, O(C;-Cy)haloalkyl, nitro, cyano, CO,R®, COR® and CONRER". In certain
most preferred embodiments, HAr is an optionally substituted 2-benzoxazolyl; R?is H or
CH;; the subscript mis O or 1, and p is 1 or 2; and R! and R? are each independently selected
from the group consisting of halogen, (Cy-Cs)alkyl, (C,-Cs)alkoxy, (Ci-Cq)haloalkyl, O(Ci-
Ca)haloalkyl, nitro, cyano, CO,R%, COR® and CONRER". In other most preferred

15 embodiments, HAr is an optionally substituted 2-benzothiazolyl; R? is H or CH3; the
subscript mis O or 1, and p is 1 or 2; and R! and R? are each independently selected from the
group consisting of halogen, (C;-Cq)alkyl, (C,-Cs)alkoxy, (Cy-Cs)haloalkyl, O(C;-
Cs)haloalkyl, nitro, cyano, CO,R8, COR® and CONRER". In still other most preferred
embodiments, HAr is an optionally substituted 2-benzotriazolyl, R? is H or CHj; the subscript

20 misOorl,andpis1 or2;and R! and R’ are each independently selected from the group
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subscript mis O or 1, and pis 1 or 2; and R and R3 are each
i ndependently selected fromthe group consisting of hal ogen, (Cl-C4)alkyl,
(Cl1- C4) alwoxy/0805@GL- C4) hal oal kyl , O(Cl- C4) hal oal kyl, ni tr ecTagesiesssCO2RI,
COR5 and CONRSRh. In still other nost preferred enbodinents, HAr is an
optional |l y. subst,i d 2- t Fch @ : A ' ript 20
TR 1o orepisE Sl G GBSy

sel ect eﬁitrbr@yﬁhé,f@mgQGORgMdeNE%RﬁS0545 PCT/ US03/ 08899 consi sting of
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wherein each of said HAr groups is optionally substituted with from one to three substituents

b

independently selected from the group consisting of halogen, (C,-Cs)alkyl, (Ci-
Cs)heteroalkyl, (C;-Cs)alkoxy, (Ci-Cq)haloalkyl, O(C,-Cy)haloalkyl, aryl(C;-Ca)alkyl, aryl,
20  heteroaryl, nitro, cyano, CO,R8, COR® and CONRER", and the wavy line indicates the
attachment to the ring bearing X. That is, HAr is preferably attached to a carbon atom
directly adjacent to the sp*-carbon bearing X (an ortho-position), or is attached to a carbon

atom one place removed from the sp>-carbon bearing X (a meta-position).
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wherein each of said HAr groups is optionally substituted with fromone to
three substituents independently selected fromthe group consisting of

hal ogen, WwCGb3@d)sasd kyl , (Cl- C8) heteroal kyl, (Cl-C4)al koxyPCT/US03/08899

(C1- &A4) hal oal kyI Q( C1- A4) hal oal kyl , aryl (C1-C4)al kyl aryl 20 heteroaryl,

nitro, qoprg, T4 me%gotﬂ&@u%?ﬂﬁ_ﬁrﬁhmf t@%l%&ﬁ’(\ﬁﬁye& Pr%fer es the

1
attachnent to the ring bearin I's bre er a ¥ched to a

car bon dtadagendCh &ballyylaﬁf@leér)alkyb (€h€)bgBalkgl; @f[()tglm @gﬁgloﬁ@:yﬁ( en(itg r%z\l/neod Com

b Ltehgprz)oc:ar Qlnefi, @'R}‘ 9@p8€‘i“@’f@ﬁf€acﬁg Skl BaSepet is03 06609
[0107] KChDdlkyIQO(’@]X&)hm pwpa)ﬁm@myr Of@é&fnofa mht?ooﬁa&{lﬂh%@%lcgach R3 is
pr ef erabl Y, J ogen Cl - C4)al kyl

QG- M)nhsvﬁdawyphenﬁl @rr%(o)cphmal Mpteemﬂerab@, pireesuy*sqnpr&lﬂi wsphaminkeger ofSfréh S

E’gff‘&) ﬁi;tﬁ £?{<oﬂ 15%&@8@) ﬁ{j?él élftfr&g %”1o§£ %ﬁg} ﬂg:ﬁ,y(hgﬁl%‘galﬂgy%@wﬁll !
an
5 IS gk ot SRS B SOL

:nt ?;g)e ;I fﬁ‘ilyfl r?’@g]éhff SUbSOIfRE |y R intteger O&Etma(f 9 quh 'dyeme iodsneatienlyisplectedi t r o,

L o, Ry ORI T Bl G S C Aol 383"+ T o

Ihail dden Cyf(r%l, P@)’hl(kphqny@@ﬁk-m)mlldrﬂ&()) (p@bnﬁml) hal ogl( 8”8 ﬁ((ag:l I04% B(ﬂ)g?' :(%131
[

B:af' '[ |Ocul ar"%aqoéfga %“6?6?%”8‘5158%855%89@%“@%8ee%wm%aéla%c*aa/@rawi%r nul a

sel ect egelégtatrordO 0 S2R n R2Z HNO R2 (R3)m11 O3) OHAr HAr (RMmO-- (

R) P(RAP N:NHO HN/N1IRR R NzZ / O

n
HO_ _O SOzR
R2 HN O
R2
o)
R3 .
(R )m \ HAr (Rt O
| Z X HAr
S »
R') N
P Ry
NN
HN.__ -~ R
RZ

|
// (R1)p

R
wherein the subscript m is an integer of from 0 to 2, the subscript p is an integer of from 0 to
15  2,andR' and R? are each independently selected from the group consisting of halogen, (Ci-
Ca)alkyl, (Ci-Cq)alkoxy, (C;-Cy)haloalkyl, O(C;-Cy)haloalkyl, nitro, cyano, phenyl, O-
phenyl, NRj-phenyl and S(O)-phenyl; and R" is (C,-Cg)alkyl, (C,-Cg)haloalkyl, aryl(C,-
Cg)alkyl, (Ci-Cg)heteroalkyl, aryl, heteroaryl, (C;-Cg)alkoxy, aryloxy, alkylamino,
dialkylamino, arylamino, diarylamino, haloalkylamino and di(haloalkyl)amino.

20 [0109] Still further preferred are those embodiments in which HAr is selected from
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3)m(R3) Oand (RHA MHAr (RP (R)P wherein the subscript mis an

i nteger of fromO to 2, the subscript pis an integer of fromO to 15 2,
and R amsloR30s0ses each i ndependently selected fromthe greap/usesiessss i ng of
hal ogen, (CI C4)al kyl, (C-C4)al koxy, (CI -C4) hal oal kyl , (G - C4) hal oal kyl ,
nitro, cyano, phenyl, 0- phenH, NR - 8 and S(O), - phenyl; and Rn is
(C-C8)al kyl, (CI;- haI oa% kylN. aryl CIK )aI yN. (Cl - $§teroal kyl ,

aryl, heteroaryl @ V- C8) at'kaxy, aryl owy Iky am)ﬁ‘b | am no,

aryl am no, diarylamno, hal oal yl am no and di (hal oal kyl )arf’iI no. 20 [0109]
Still further preferred are those embodinents in which HAr is selected from
26 WO 03/ 080545 PGJ/US03/08899 O H H 1> ~N NNEE N, SSgNNN NpHr
~S N, N and whéifei i eaghi of theg Qr oup$-Fsyopt i amal %Jj:—fs bstituted with
from one to three~elbst tLuéhts i‘ndlegendent | %el ect ed hal ogen
(C1-C4)al kyl, (C1-C$)heteroal kyl, (Cl-C4)al koxy, (Cl- C4)hal oal k

Q( C1- mwhaiemaaaklybfthamx(mumy apmallyaulgsmtut%w&hérﬁlwne tqithyes sul@yﬁwats CO2Ry,

ani ch HRCTQIBER Rty ek [V E IR CLERER e IR Py ¢
N N ci @l)halaalﬁleN(ti C&aloalk)yl “a?yl(ﬂNr(L\D)alkﬂ aryt, hbteN)arpsl- NttNooyana-COMREN N -~ ' Q

NH NH | /"N O H
5" COR®and CONRR".

[0110] Even further preferred are those embodiments in which HAr is selected from the

group consisting of
: 0

S Y «
[N/>—§ , 'LN\> ' 5 N;N> . NIO/>—§, HN:}—;

g\E;‘N "ZLL'\ETNH. gﬂm : E\i‘N ' :éf\,NH.
So R ) G

wherein each of the HAr groups is optionally substituted with from one to three substituents
10 independently selected from halogen, (C;-Cs)alkyl, (C;-Cg)heteroalkyl, (Ci-Cq)alkoxy, (Ci-
Ca4)haloalkyl, O(C;-Cs)haloalkyl, aryl(C,-Cs)alkyl, aryl, heteroaryl, nitro, cyano, CO;RE,
CORS® and CONRER". In the most preferred embodiments, R' and R? are each independently
selected from F, Cl, Br, (C;-Cy)alkyl, (C;-Cs)alkoxy, (C,-Cs)haloalkyl, O(C;-Cs)haloalkyl,
CN, NO; and phenyl. Within this most preferred group of embodiments, certain optionally

2\ wn

15  substituted HAr groups are further preferred. In one of these groups HAr is optionally
substituted 2-, 4- or 5-thiazolyl wherein the thiazolyl is optionally substituted with from one
to two substituents selected from the group consisting of F, Cl, Br, (C,-Cs)alkyl, aryl(C;-
C4)alkyl, (C,-Cs)alkoxy, (Ci-Cs)haloalkyl, O(C;-Ca)haloalkyl, CN and phenyl; R’is H or
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J" )L/> J | and wherein each of the HAr groups is optionally substituted
with fromone to three substituents 10 independently selected from
hal ogen, WwGb3@jsad kyl , (Cl- C8) heteroal kyl, (Cl-C4)al koxy, PCTAIS03/08899
C4) hal oaI kyI Q( Cl1- A4) hal oal kyl, aryl (Cl-C4)al kyl, aryl, heteroaryl, nitro,

cyan, o Aalkyl. i
n'-‘??éﬂ ng.lgn tmgrﬁ]p is! or! Zhﬁnm tamch fn%rera@l%rﬂ@@&ﬂbwgeq;ectéal an

R3 are ea&h [ el'ected fromF ) al Ky

(Cl- C4) ﬁblbqob(eygro(lﬁli:erﬁdlétimglocﬁﬁl €¥IBr, (alﬁaanaylhwxdéi)klypxy, ((QNC4)h@i@aEswb Kkeny! .

Wt hin thi
subst | GoBIOMRL GROOSE aa@nPi: FrfraiepePleshereine SR BpleRBL BB s e 1 s
opt i Ona%ﬂ c&ié'?sﬁhgb%ﬁ@or&n sdbstiaftedt, 13 a2 Glpgraohg metiereit e gykdzalBoly| s

optionally substituted W|t fromone to two substltuents sel ected fromthe
group coptsinstly supsttuted with fromroneteva@mmbstitegnts selected om tha gEgupponsisting of

(C1-4) h l; R2 i

H or 27 BhAGhousomc o0 B C Eriok P Sitiktoalh O 6701 o o
is 1o { C@hal@?ﬂ}lélR'COm ﬁény\lé FZ gﬁl& blr Eﬁd;ethe ?:mncﬁﬂ)tyfl i:ed) ecti eod pfis bon 2; h&ad@r oup
consisting o - a 1 I

o Ic:1 o] Barg mdmndwéiﬁ sgleate o C%F%Paﬁ? SIRE F&ﬁ&&%y@ m\r i s
sel ecte rﬁwﬁe 4

5- pyr azg? y(F 9%5%5%9?@391891?2? U(C} @)hgfoa%g% :ﬂgjlld%a subs%llylt ﬁgﬂu évfhteﬁ fr o(r)nr one

E (c): 110/\02) glrjtk)ﬁdl; HArembpnmllysmmﬁnftccbm ther fgomzplyé wisiedn thegxatolylis ogtionafy

a C4)al k Cl- C4) ha | K 1-
o) el oo bRpled g dﬁh% ameny v s e SRS b TR 6501 ang
pis . | Kk R&leaTk kyRION hed
consi st @;llg 4)alﬁ% ‘gl(c m%ng%l@é%‘%?k Iyl ((gk(a%? D %,liggel e%?m&?ﬁg oal k)%lr P
QO - Caplivalyb &P ksyH,or C¥f3; bh@@ubse@ppmeﬁﬁprlland s l |Or %méir "anddy EpsachHAr i s

opti onal | |
opti ona]nldgp gffﬁb’tﬁe eﬁfgoﬁz m{}f_%: g g@méoggéﬁﬁ%bg%d@ﬁfjgtbp%gﬁ% S)Y?éﬁjétzdtuéd fromthe
?Ej (im)m)cml]icgﬁdw@gqf oE(gthJlt)hallBilklyl Cm}él?’-lz)c:ﬁﬂ?ﬁfnyl?rk yl (Cl- C4) al kyl ,

al koxy, al oa [
or dCH3 (1YY g@@@ﬁéﬂ’ﬁfﬁﬂ‘?ﬁ greups ‘%lfre“}boéﬁ’&e%s ?r§%‘1°%g‘iled>2/by e&ﬁcgl EPO@H%%&&‘?‘@ eal:?] "
i ndepen o 1 ofpsk
(C1- Gy ARy gReEE £ dpg BRMMERIGRE B AOIE) KRR SR Reg bl i o
E;)Ze: gﬂaﬁﬂggs the ﬁ&drﬂx}gs@rhﬂdeqoah@fve Mmb_de@rd tpthenmaestgedirahentbodimeants B ded )

r.ou

of R, RoOUp RV I%Ll hﬁg i Cp?fg‘aé’ﬂff)%%‘?ﬁ"ﬂ)??{aﬂﬁ fobmugﬂ‘?ds glg?{lé %t%e ﬁ%gn?ﬁgs
pr oyd de%m%@?kﬂ n’MlétR th8 38 e tH shid8bf difREdnt @eRLhakerRiThRdIRTBNbiStesThe  group
provi de 'S attached to nitrogen in certain fornulae is_ jntended

to be HPwfer@d nagmhdreof R4 RioRe Ry, anddhe sibaciigs mhp 284 feredhoss thite¥reprovidegm t he
gﬁgg:?: é’eR%f g‘%f%&e@r %f’rcg ?L%éég‘%ﬁ ‘Wgﬁéés fg%\;g% cf& gllgg{%lﬁg&er red for
each of FiMRS Bredérfddd®r vadhibMTRIBRGE (lamt dte tHous eshpouids in whidAp isrdj Bot Zsm
is 0, 1, or 2; each R' and R® when present is selected from F, Cl, Br, (Ci-Cs)alkoxy, (C;-
25  Cyalkyl, (Ci-Cy)haloalkyl, O(C;-Cs)haloalkyl, CN and NO»; s is O or 1; R°isHor (Cs-
Ca)alkyl; R?is H, CH; or CF;. In the most preferred embodiments for each of IIa through
Ilam, p is 1 or 2, more preferably 1; m is 0, 1, or 2, more preferably 0 or 1; each R! and R®
when present is selected from F, Cl, Br, CF; and OCHj; sis O or 1; R®is H; R?is H or CHj.
[0112] Still other preferred groups of embodiments are provided by each of formula Ilan
30 through Ilaz, in Figure 4B, wherein each of R', R%, R® R* R" and the subscripts m, p and s
have the meanings provided above with regard to their most general embodiments. Preferred
members of R}, R2, R?, R* R" and the subscripts m, p and s are those that are provided above
for each of these groups with respect to the fused bicyclic HAr moieties. Further preferred

for each of IIan through Ilaz are those compounds in which pis 0, 1 or 2; mis 0, 1, or 2; each

28



Further preferred for each of Ila through Ilamare those conpounds in which
pisO 1o0or 2, mis 0, 1, or 2, each R and R3 when present is selected
fromF, GWVO0BN0$05¢CL- C4) al koxy, (ClL 25 C4)alkyl, (C 1 -C4) lralrasbigdsys O(C |
-C4)haloal kyl, CN and NO2; s is O0or 1; Ris Hor (Cl- C4)alkyl; R2 is H,

Ors or - ndlfl vl pilshs lersat:@tea %m%*zgdw?@t a)ffﬁ(roga@ﬂ @2%@@ Lough  Ham

pis 1 or 2, re preferab "0 or
each R Céahl@alcra:kl(yl fC4phaé<saéth1 G:Isl and N€t BY isf (CorBshalkyd] (ClE{Eg)hzﬂ‘Ezﬂkﬁn PCH3; s is

gng{)dl rreﬁ{ylénzlpcé dﬁ‘fﬁgvfaﬁ]é’&o Bﬂ/argg:éﬂnoo% ‘?é?%{ﬁg *fhiagﬁ'gd’rt r3gf eh‘r‘*leqc’]I r OluP\SFiogur e

4B, wherpeéfarrabahbafimBits f&%acmfﬂm&ﬁugﬂrﬁhﬂ?% ﬁéhbz@%éretp?efgﬂab 13% ,have
t he neani ngs provi ded above with rea{;\rd to their nost genera n’ents

Pr ef &r r 8 2, Reyegueisragly or 1gach R3 angRl; when pregent h&eswwcfmrpth CmBrpCEmhds are
t hose tl@éH?E%%PY'IgE%ﬁQP&ﬁ# for each of these groups with respect to the
IC u

fused bicyc ’noi et’i es rther preferred for each of Ilan through

|laz ar ¢011|3<psesmlocrmmmeksrremgmpchf@nbcﬁmﬁentia@rthase Having #@acHed i¥nogyclfach 28
WO 03/ 080545 PCT/ U803h08899 R and R3 when present is sel ected from F, d,

Br, (c1hesoaryl sxqrps egHATn doninla lagnd: Tb agchang proyaded by ea(ctaof Grymda BRI kyl |, ON
and NC2 thrBug SITGh 15%21%]5 r'S})é ang(SI@é “%)Méﬁﬂlgz'ﬂ R]akylc%e %génsq%sértx;ﬁg%s t

di al kyl am no or ar
prefl@r r edndsbad t:hemesmm@s peatdedabovd with tdganlighhdit most geneml dmbédiden¥Dr €
0 or 1; each R and R3

prefera e ef er.abl

when pr?géﬁlt%’up ¢ mvéﬁieélc;fscjé%w?‘ g‘r’hg ?ﬁa‘:@‘g toéﬁ{rc’%ﬂﬂgnﬁﬁ’)éamm aegisjntendedto pe Hro j s
H or CH3r afoltet B nibtyth@tchebe egh@e b@dlfﬁ:f&wﬁ%np&le%mﬁmnwrﬁo@ﬁ& those
having attached npnocycli g ?et ,erparyl groups as HAr formula [a and | b

and ar e Ppfiaddeembgys ebRh FofR énd thegubsoniptsughp knd s<are|t}nosl§|tlgmlams 5A and

5B, whe t he sub and s
have thgﬂﬁggﬁ?ﬁ%&@%{ g%/cihﬁ fipes fB% VePi ﬁresgaa 9 n}ogo% rﬁngxgp”b\g%gﬁ%her
enbbidi nprefared fdhmchbbiifa praighdds agsthbbeddingdduhds AtwiAEREd 6,0 &L HPBN 11 N
certain f g is intended to be H or another R4 noi ety that can be the
sarre or® d? fegg‘rgn‘[mdﬁf FhRres Rt SrlcRigd fomnBi €k Bed(Ci-Gaadkent €6 -Goalbehs of Rc,

P2, OfS-ClfaloRel, tECOHRBEN| LS éﬁu»@oza@qsg b2 Ib%ﬁor*@%g( pgovi ded

above for each ese dgroups Wt h respéct nocyc |es
Furt heristb Cﬂ{se:fré}Fraedin th@rmwpreferredl dnh@dirhems:gin ehdH a(fIaIraehﬁolnng g0gepQwads i n
whi ch and ;R3 when present is

sel ect 22d 9% R{eljgeraﬁiyz‘ s Bt 1S Osb éfé}“};ﬂr%’s?iﬂaﬁt% ofdy afr%ﬂ anch( ovhenpressnbial kyl

(CM)MC%IMM @VB%HQFJ\QZI O@H!;SSIQO Los, 1&is BCRPSs fl P, - C4) al kyl ; R2
In the nost preferred enbodi ménts for ea?ch of Illa

t hr g ug h{O|1H]X Stpll pther prgferred groapsef pmé@@mbtswrelpromded b eadh offoridula itinge
e St o R g 6 S O
ot her phrast erermehniyiee lpmwldéd Aobo dithestasd & BeP hdél Sadrd¥nBogindals. TReHba |11 aa
members of Rl, RZ, R’ ,R*, R" and the subscripts m, p and s are those that are provided above
25 for each of these groups with respect to the monocyclic HAr moieties. Further preferred for
each of Illaa through IITah are those compounds in which p is 0, 1 or 2;mis 0, 1, or 2; each
R' and R® when present is selected from F, Cl, Br, (C,-Cy)alkoxy, (C;-Cq)alkyl, O(C;-
Ca)haloalkyl, (Ci-Cs)haloalkyl, CN and NO; R" is (C;-Cg)alkyl, (Ci-Csg)haloalkyl, aryl,
alkylamino, dialkylamino, arylamino and diarylamino; s is 0, 1 or 2; and R? is H, CH; or CFs.
30 Inthe most preferred embodiments for each of IIlaa through IITah, pis 1 or 2, more
preferably 1; mis 0, 1, or 2, more preferably 0 or 1; each R' and R* when present is selected
from F, Cl, Br, CF3 and OCH3; s is 0, 1 or 2; and R? is H or CH;.
[0115]  Still other preferred groups of embodiments are provided in the Examples and
Tables below.
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through I'llah in Figure 5C, wherein each of R, R2, R3, R4 R' and the
subscripts m p and s have the neanings provi ded above with regard to

t hei r noswogensgisas enbodi ments. Preferred nenbers of R, PRZJUSRBIssH¥, R and
the subscripts m p and s are those that are provided above 25 for each of
t hese groups with respect to the nonocyclic HAr noieties. Further preferred
for each of IIIaa through I'llah are those conpounds in which pis 0, 1 or

2, mis 0, 1 s selected fromF, d,

Br, (C -C4) T %f“ y(’@%ﬁﬁffﬁeﬁ?‘{]g"’@ (3/;4;@ %?’ﬁar 0a }§| (C, -C4) hal oal kyl, CN
and NCO2§01 £5]i STh&corﬁ?ﬁdlﬁidkysf the (pEsefi8hvatioalchy be papyed usiag yeitlaodis gonerally

di al kyl ami_no, | am ng and diarylamno; s is O, 1 or 2; and R2 is H, CH3
or CF3. OLSbnqdﬁntSﬁgerﬁﬁ%l preferred enbodi ments for each of Illaa through
I1l1ah, pis 1 or 2, nore preferablgpbme®is 0, 1, or 2, nore preferably O
or I each R and RB when present is selected froan, 0 , Br, CF3 and

OCH3; s is 0, 1 o0or 2; and R2 is h%or CH3. [0115] Still ot /rﬁesferred
groups of enbodi nentgHare provi dedY{nt he,Exanpl es apid | #s bel ow. 29 WO

03/ 080545 PCT/ US03/ 0R8980,rCener gl \ Syaghel’i®e Rout es ounds of the
I nvention [01161 The Gonpounds of” t he 'present |nve5/ n can be prepared
usi ng net hods gen1e y outlined in Schenes 1 cheng 1 HO (i24)s \
OHOOH CeH (RB)s \ i\N~ HZNH > 1 CY (Rl) p(R)me 4 CO2Et ~(R
)s FF O (R3)m Q02Hiii ~N Vi-a(X1=BO X O—I)// |V P AO2Et
X1
Xy~ TCO,Et
_._/(R4)S Qk 2
P F 0@ R
COzH ii N \N ,
—_— vi-a (X" = Br)
= = i byl =
R )p/ (R )p/ vi-b (X" = OH})
iv v
CO,Et .
N = (R%)s
3 T o o\ /
R g
oy

o

vii

[0117] According to Scheme 1, salicylic acids of formula i (either commercially available
or prepared according to known methods) are condensed with suitably substituted 2-
aminophenols (ii) to provide a 2-(benzoxazol-2-yl)phenol (iii). Treatment of iii with a

10  suitably substituted ethyl 2-bromophenylacetate (vi-a), generally in the presence of a base
such as potassium carbonate, provides the target compound vii. Alternatively, 2-
fluorobenzoic acids (iv) can be converted to the corresponding derivatives v which can then
be converted to iii and carried on through the scheme as noted, or, in certain embodiments,
compounds of formula v can be converted directly into target compounds vii using 2-

15  hydroxyphenylacetic acid derivatives (vi-b). The latter route is particularly useful for the
compounds of formula vii in which R! substituents increase the reactivity of the ring toward
fluorine displacement. Additionally, in the above Scheme as well as in Formulae II and III,
below, each R* (the subscript s being an integer of from 0 to 4), is meant to include any of the

HAr substituents provided above.
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(R4)s s OO(R)mi \' N (R1)P Vi i [01171 According to Schene 1,
salicylic acids of formula i (either comrercially available or prepared
accor di ngvoesksswh net hods) are condensed with suitably seostusbiesseh 2-

am nophenols (ii) to provide a 2-(benzoxazol -2-yl)phenol (iii). Treatnent
of 1ii a.10 suitabl i | it Rfa0nRRh é N a) ,
gener al W)}EQn Fﬁ%c%ﬁf‘!eésgﬂlégs’ %#W‘zé htglsﬁtgmgg%ﬂ%a% %{aasm u%n?:{%?ggaikgtlgg%vi des
the tar ggt-gositioaueldtivd fo.thépliceliahidreky grodp i taropaindrid s bapiegared fiom can be
converted to the correspondi ng, derjvatives v Bhich can then be converted
toiii hagowesppndine drhydrxyberoiaasids Rd AYJEOXYBEARIC F1dS i h certain

embodi , ICONRHY | B¢ KQSINY ER el prepaiddast ar get
conpourr@giﬁi i Inuzgl ng Bg%geﬁy%@%ﬁse%fyf?g@é@?%%ci d derivati vesﬁf(I{/i -b). The

| at ter fotlotve. i s particularly useful for the conpounds of formula vii in
whi ch R substituents increase theI%%gctivity of the ring toward fluorine
di spl acenent. Additionally, in the § ZScheme as well as in Fornulae I

and 111, below, each R4 (the subscript s being an i @hof fromO to 4),
is neant to include any of the H ubstituentss poe%iggd above. 30 WO
ving the

benzoxazol yl ring aYytached & &eNheriithe 3-podfi tijon br the 4-position

relative to the gfol i ¢ hygQFayda group 11 cq d iji can be prepared from

03/ 080545 PCT/ US03/ 08899 [0118] St ractRidal i solger
#

the correspond®hg 3- hydr oxybenzoi ¢ acids aifdi’4- hydr oxybenzoic acids. [0119]

I na simlar manner yiiconpounds of formula la wherein X is NH can be prepared
as 5 follows. Scheme 2 HO (R4), F OF (R4)s CXR¢ a) Hap,HN (R X b)
PTSA (R " ix wviii NH2
| Xy~ “CO,Et
\(Ra)m
vi-c
CO,FEt )
= (R)s
3y 0 NH 0\ 7/
R g
| Xr” N
//>/
Ry

X

[0120] Here, a 2-fluorobenzoic acid or benzoyl chloride (viii) serves as the starting
material. The acid chloride is treated with 2-aminophenols (ii) to provide substituted aryl
10  fluorides, ix. Treatment of ix with the suitably substituted ethyl 2-aminophenylacetate (vi-c)
provides the target compound x.
[0121] Still further, the general schemes outlined in Scheme 1 and Scheme 2 can be used to
prepare comﬁounds of Formula Ia in which HAr is benzothiazolyl. To obtain these
compounds, the 2-aminophenols (ii) are replaced by the corresponding 2-aminothiophenols.
15  More specific details are provided in the examples below.
[0122] Preparation of compounds of Formula Ia in which HAr is a suitably substituted

benzimidazole can be prepared according to the general methods outlined in Scheme 3.
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CZEt (R3) Vi-C COX2Et (R4)s (Rs) NHOi M(Rp |l x [0120] Here, a

2-f1 uorobenzoic acid or benzoyl chloride (viii) serves as the starting

mat eri al .woheossikstl chloride is treated with 2-am nophenol ®Cfiusp3/0s39pr ovi de
substituted aryl 10 fluorides, ix. Treatnent of ix with the suitably
substituted ethyl 2-am nophenyl acet @cﬁeﬁgb- c) provides the target conpound

x. [0121] Still further, the general schemes outlined in Scheme 1 and
Scheme 2 can be used to prepar & conpounds of Fayeul a iRH,whi ch HAr is
benzot hi azol yl . Toombt ai n t heSe orpounds, theogd- oppenols (ii) are

repl aced by the coiregpondi ng 2-aXd R sphenol §. 15 e specific details

are provided int xanpl es gNow. %i0122] Pr |pzhati6n of conpounds of
Formula la in whixb”HAr isTa suita sti1t _ _be|n2|mdazole can be
prepared accoffing to the general nethods &Ridined if' Schene 3. 31 WD
03/ 080545 PCT/ US03/i08899 Schenme 3 4 OH H3CHN H3CN fR )s (R4 1 _ CO2H H2N
AN (R)p (Rl)p xii Br CO2Et (R3) mvi-a COQ2Et Br
O/kcoza
N
(R®)m
vi-a
CO,Et )
Hic /— (R
m | > ~
Ly ™
//
R

xiii

[0123] In Scheme 3, salicylic acid derivatives of formula i are condensed with N-methyl-
1,2-phenylenediamine derivatives (xi) to provide benzimidazolyl-substituted phenols of
5  formula xii. Conversion of xii to the desired products (xiii) can be accomplished using

suitably substituted ethyl 2-bromophenylacetate (vi-a, in Scheme 1). Additionally, while the
synthetic route is illustrated for the preparation of N-methyl benzimidazole compounds, the
invention is not so limited and derivatives are contemplated wherein the N-methyl is replaced
by hydrogen or by other (C;-Cg)alkyl groups.

10 [0124] In each of Schemes 1, 2 and 3, the position of the heteroaryl ring portion can be
changed depending on the starting benzoic acids i and viii.
[0125] Related compounds can be prepared in a similar manner beginning with, for
example, appropriately substituted 2-(5-isoxazolyl)phenols, many of which are available

from commercial sources or can be prepared according to literature methods (see Scheme 4).
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H3C (R4), (RBAymi \ ONN (R )p xiii [0123] In Schene 3, salicylic
acid derivatives of fornula i are condensed with N nethyl -

1, 2- phenyWwerne@smms ne derivatives (xi) to provide benzi m dazwlysbs/esshst i t ut ed
phenols of 5 fornula xii. Conversion of xii to the desired products (xiii)
can be acconplished using suitably substituted ethyl 2-bronophenyl acetate
(vi-a, in Schenme 1). Additionally, while the synthetic route is
illustrated for the preparation of MNchemew benzi m dazole conpounds, the
invention is not so limted and derivatives are contenpl at ed, wherein the

N-nethyl is replaced by hydrogen or by other (Cl-C8)alkyl gq'%bs 10
[0124] In eacgl_pf Sqhenes 1, 2 anqar3, the position gﬁz@@mm@:{lN ring
i fan

portion can be ' chanNged dependi ng on the starti ng(m ci viii.
[0125] Rel at

unds can gex pa,ed in a simlar er g

wth, for | e, apprdpri substi tut ed2-({5-1i soxazol yll) p/enol S, many
of whichgne” available from conryycial sources or can bebﬁ{y red
according to literature methods (see Scheme 4). 32 WO 03/ 545

PCT/ US03/ 08899*VSchene 4 CO2Et OWi@ N Br (R)mi OON + @Q03& (Rp (R3)m
(R p xivvi-axv 5[0126] Simlarly, conmpounds of Formula lain which HAr
is a pyrazolyl group can be prepared fromthe correspondi ng

pyr agol YOX2¢ndimiled geobipoaiid df)Fortiagath WhicA#Ar is B pPraz6li1 MopBan 63) m O N-N

R + cy~ (DZI(:'{t /611- _ '
prepared from the corresponding pyrazolylphenols (see Scheme 5).

Scheme 5
. CO,Et
\ R
-N -
OH N-N Br (R3),—I 0 Nf‘{
SN

N . N cogE h =

= X P

3
R )p/ (R)m (R1)p/
Xvi vi-a Xvii

10
[0127] In each of Scheme 1-5, reaction conditions (e.g., amounts of reactants, solvents,

temperatures and workup conditions) can be selected using the Examples below as a guide.

Preparation of alcohols, esters and aldehydes
15 [0128] The above general synthesis schemes are provided to illustrate the prepared of
compounds of Formula Ia or Ib in which Y is a carboxylic acid or ester. Conversion of each
of these groups into the corresponding alcohols, ethers, or aldehydes can be accomplished
using methods generally known to one of skill in the art. Several methods for reduction (and
oxidation) are provided below as illustrative of the processess to used in preparing additional

20  compounds of the invention.

Conversion of carboxylic acids into aldehydes, carbinols and carbinol esters.
[0129] The carboxylic acids of this invention can be converted into the corresponding
aldehydes, carbinols and carbinol esters by a number of methods, including the routes A-E

25  shown in Scheme 6. The method to be used in a given case depends on the nature of R, and
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(RL)p (RBAM(R p xvi vi-a xvii 10 [0127] In each of Schene 1-5,
reaction conditions (e.g., amobunts of reactants, solvents, tenperatures
and wor kuwoaomslises ons) can be sel ected using the Exanpl espoeluses/essorn gui de.
Pr epar ati on of al cohols, esters and al dehydes 15 [0128] The above general

synt hes SL?D%H&{EEY% tﬁgrg nD r& V@q&g of Qse'fﬁlldfétﬁtfcﬁta‘?e hberipéFepareeckof  conpounds of

Formul a'T & o a carb ic acid or ester. Conversion of
each ofoMPrESENGIVE lQLRSBAINm "ﬁmmowrl@ypowﬂmbélbh@hmcsNe@tY@rkél9896 i dehydes

can be acco Ilshe n hods ner a 0 0 in the
art. g§a ‘%é’ggi i BRYLURRI A, i§¥183??5$ X ag(ri%yg?soilfpd& éJ Jbel ow as
111 ust ragaéh\yseé-‘é 1ol (ABHiRGI9A]H S8H), bfedFaE al RhpdRPBADI62Y), 261@istS PRAtbindd4 (p

conmpounds of the invention. Conversi on of car boxylic acids into_ al dehydes,

car i nof49),aatboxalibagidd 1 tseasbinols 4(D $48), cathinols woalgahydest (m@l4yand hi s
i nventio vert into the correspondin al dehydes, carbinols and
i 0ia 435 65 8R EraoRe) nel udi ng f '

car bi nof#t of nethods, including the routes A-E 25 shown

in Schemgsd: el AoYchénde thseaboxylia agidvieis fesicenveiednats tm t he nature of
R and 33 WO 03/080545 PCT/ USOB/ 08899 t he substi tuent S ﬁher hA vari ety
of usefeprespandingsecig ehloradecd. i Hag trppsteraagion is eftseiaersHiRRRINGHE SRR

TRANSFORVRTL. g‘mﬁde \ﬁb%H O[ﬁ“;&%é AGIcRIolAE or '\l?rlé‘fe%%'i tkid Q:)nlorid@ TR kddchibn A

met hods” are "descri converti ng acyl ‘ori des to al dehydes 3 (p
620)a (ﬁindedwcﬁmsanf:’aptrmnmﬂ\mnnmich add(cblmaéth)ne @maby@owramorapttéfnyuésl 3 (p

?51)548)6 Teiarosiagn s 1o 1630 S gty aBuner (v ged i el I By s e Cere 6 (o
966) . é@t%onl fuchBb B?@he’%se ¢ b&iln B ordheri §aimIomF dt c7(RC), fs destisbdd inst

converted into the <corresponding acid chloride 2. Thi s transfor mation is
ef f ect eﬂetibyzedmdtertn@ﬂ £ hé1 %), drmevieprelershby By hyddregsnpidrn usiroipaHadum on

pent ach| rlde abl th| Y, e LRRRLN &

conduct ‘gﬁ%a%r {?365? Vféx;]?xam& JA’%%IQ{? %r‘gonce’[@asne t(lletr ydﬂegfuran
or,15r exfe%tﬁ)lﬂ|1y contudted Gh thﬁb@ek(h@dm suchhs telakek @hpefdratdy Xyilenet Ae convert ed
|nto t he al dehyde 3 by chem cal . reduction, sf$ch as by the.use.of sodium

bor ohy délfilehwdg A lmﬂnvatted mécthe garbinod dbyedpctian. fpperaatly BFFaptieR Witho. 14
(1981) i rium
Sui taf o EBN. TR G EL AP BUOkPRARAL ORIt P R LI g
(1986) ) (seel ledmab GhemcSoa) n1:1§2¢m@m)c tTehrst reavtian isqmduéted sod protic sglyett saeh

t ol uene or, preferabl , Xylene. The aldehyde 3 is converted into the
car bi nods g 3oL, PéB{?(fﬁr?W’ IS‘FHPP@Q}mpI e by reaction with

20 [0131] Inmethod B, Scheme 6, the carboxylic acid is first converted into an ester 5, in
which R! is lower alkyl. This conversion is effected by reacting the acid with a diazoalkane
such as diazomethane, or preferably, with a lower alkanol, such as ethanol, in the presence of
an acid catalyst. The ester 5 is then converted into the aldehyde 3 by reduction, for example,
by the use of sodium aluminum hydride or preferably, diisobutyl aluminum hydride (see, for

25  example, Synthesis, 617 (1975)). The reaction is conducted in a non-polar solvent such as
benzene or, preferably, toluene.

[0132] The ester 5 is converted into the carbinol 4 by reduction with lithium aluminum
hydride or, preferably, with lithium borohydride (see, J. Amer. Chem. Soc., 109:1186
(1987)). The reaction is conducted in an ethereal solvent such as dioxan or, preferably,

30 tetrahydrofuran.

[0133] Inmethod C, Scheme 6, the carboxylic acid 1 is converted into the carbinol 4. This
conversion is effected by reacting the carboxylic acid with a reducing agent such as lithium

aluminum hydride or, preferably, with diborane, as described in ORGANIC SYNTHESES,
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9-BBN, lithiumalum numtritertiarybutoxy hydride, or nore preferably

sodi um borohydri de, (see, J. Arer. Chem Soc. 71:122 (1949)). The reaction
i s conducwedd3/nsnsas proti c sol vent such as ethanol, or prePeraish3/ 98899

i sopropanol . 20 [0131] In method B, Scheme 6, the carboxylic acid is first

conver e 441 B 188 EleuSn i AnaltbF o chfed pEniablavho aididpoconver of on 1

effecte azoal kane such as di azonet hane, or
pr ef er ghbfgrabW, tdirahydrofean.al kanol , such as ethanol, in the presence of an

id catal yst, The ester 5 is then. ted jnto the aldehyde.3. b
Feduct 19R4Ir oln restharPeShers & e RUROL SGAT A IR ARy e Caa oy
prefer azgsg)kf?siglfiissé}ﬁl&eﬁ'bﬂewﬁn@%e bystnb gtk se6xidizaig AenesteRake, Synt hesi s,

617 (19 he reacti'on i s conducted in a non-polar, solvent such as
benzsenadieyclohpx gt @badiingidetdihetbyioul {§0d3 2T, preferably BithpyrdinigRyverted into t he

car bi nol, _ 4 reductj on.wi,t.th lithiu } i ably, with
lithiu rﬁhﬂ)‘HPaﬁ%Pﬁed@ ‘{eé%réb,eda‘f.‘ Sitheis %%SZ&%%%EC © ‘%‘g{"ﬂg%&{d(ligg% ?’5 The

react i ofprdti SARANRIRYSs HRhRFoREtRBIaR] preteratant], S dichlcasethiiney apticmally fr b er abl y,
30 tetrahydrofuran. [0133] In nethod C _Sch 6, .the carboxylic acid 1 is
conver tesene of aelits, andasrmlad in J. @Fﬁ-ghe@orﬂ)é%ggghgqsg' effected by reacting the
car boxy/l i c..aci d w i : [F el lguripidim hydri de or,
o cf o S35 sl B By SO, B GRS 5 o

03/1980 5k s REhAtiSH0i8 cFBROA by 64 edtOrfi¢alidB Bactidin dor exavipleby fesctingibiacabinol A an

et hereal solvent such as, di 9x or, eferably, tetrahydr N.~].0134] In
met hod With sealféﬁ{nyls,anbwéﬂ%@g?g?gqo,&f’ingfrEB’% vetb&hiaﬁ%?’ocﬁﬂ)é‘%ﬁ%@dg . This
conver sj.on: 1.5s &6 | ADIGOeahhoR BrefuiaBlyzi ng agent
such asﬂeg&é’lhgi/g “3ﬁ§§§%c§¥%%§‘?ﬁ%§’f%%£hy| sul f oxi de, gr, prgfzer ably, with
pyri di niewshydedfimnoiathopmsece af anjergenicbask suph gy irtetsdamine paprefetddy,  The
reaction js conducted in an aprotic solvent such as dichl oronet hane or,
pref er ab@INe 2_di chl or oet hane, optionally in the presence of celite, as
desgribed in J. Og. Chem, 50:2626c¢héAR%) - [0135] In nethod E, Schene 6,
the carbinol 4 is converted into the ester 6. _This 10 transformation is
effected by an esterifigation reaction, for exanple by reacting the
carbinol 4 wtha camrgood ic an g de (R2 , or, mefarably, with an
acyl chloride R20001. The reacti op IS conducged in an aprotic solvent such
as di chl or onet hane or, 6ref erably, ™ tetrahydrofuran, in the presence of an
organi ¢ base such as trg)et hyl am ne_or, prefergbly, pyridine. 15 Schene 6 A

0
RROHR O RHRI,-, OH
B R/lkOH RJ\OR1 RJ\H
1 5 3
R™OH
4
o)
C RJ\QH — R/\OH
1 4
0
D R OH ’ R/”\H
4 3
o)
E o — RAO)LRZ
4 6
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Resol ut i omowoB/smserer s (enantioners) [0136] For many conporadassad/ossyee
present invention, a single chiral center is present (at the carbon atom

bearing R2), resulti in.r 1 c myxtures of enantioners. As noted above
t he present 1?‘?‘79’2‘2’??82%?'3?’15?{%? 'ﬁ%ﬁgﬁeﬁ%es conpounds, conpositions and net hods

V\I\/Q teL eiOI n[()q?é] SF&Ghany c&ﬂ;i][}_ﬂunlds)dsf thé pgﬂs&é émentiom msinglé shipal centeleid prasent<atd.
ods o reparing chira conpounds .are provided.in the EX . es.
ALt er nap owbon iemdatrias Ko resiing 16 AEa e OLEPRISPER. ARTPGHATOYS

| V] 0@ ds SATRICRY) RurlTRet tgﬁﬂmé%{sgg@ﬁdé%@mﬁm irm@Redshngtialal i zati on

with chir ases, ~chroma aphy (e.g., hplc using comercially
avaid abdiggle idomentr single @hntiemen) ésprovided o) usedd Matkodsef poperisgieiras si nul at ed

novi ng bed chromat ogr aphy (see, .10 r _exanpl L Se P t

5. 515, CEBOUPBTEe PrRah s frispiFors BB e TR B %on, the
(-)-iso Era%tl ihtB8hSPFRRANA is8inefsOfiiHlethold@swh dsRalk Sorhiaeion andérgbtailization
substantially free of its (+)-isomer. In this context "substantially

free" refterkirdbasesoimsbeimdmetegraphy (esnhpleiupias sompierigdsavanable salmns 209,

nore pgeferabl 0% sti.ll r e %, : 2% and
Tost o oF S o ERe) ¥ vinme MRS s paba v R ARG o BLAbRY Rty B0 1
]Lor elfoelrr@?eﬂiﬁ&ﬂﬁ,gﬂ'ﬁﬂPﬁeﬂgN&\?ﬁ%m@éWi0n1 the (+)-isomer of the compound of
or mu ' ' ' Y-
AT T e e

of formula Ia or Ib is used, which is substantially free of its (+)-isomer. In this context,

“substantially free” refers to a compound that is contaminated by less than about 20%, more

preferably 10%, still more preferably 5%, even more preferably 2% and most preferably less
15  than about 1% of the undesired isomer. In other preferred embodiments of the invention, the

(+)-isomer of the compound of formula Ia or Ib is used, which is substantially free of its (-)-

isomer.

Prodrug forms of the Compounds of the Invention

20 [0138] Insome embodiments, the compounds of the invention are present in a prodrug
form. In particular, the invention also provides, for example, compounds of Formula Ia or Ib
in which Y is —CO,H which has been esterified to form —-CO,R”, wherein R” is selected from
alkyl, heteroalkyl, aryl, heteroaryl, phenyl-lower alkyl, benzamido-lower alkyl, di-lower
alkylamino-lower alkyl, ureido-lower alkyl, N’-lower alkyl-ureido-lower alkyl, carbamoyl-

25  lower alkyl, halophenoxy substituted lower alkyl and carbamoyl substituted phenyl.
[0139] Examples of such R” groups include, without limitation, the following: C,-Cs alkyl,
C,-Cs-cyclic alkyl, C;-Cs alkenyl, and C,-Cs alkynyl, wherein the groups are optionally
substituted with one or more halogen atoms; phenyl, naphthyl and pyridyl, wherein the
groups are optionally substituted with one or more substituents selected from the group

30 consisting of halo, C,-C; alkyl, C,-C4 alkoxy, -NO», =S(0)mi(C;-Csalkyl), —OH, —NR3aR4a,
_CO,R®, ~CONR¥®R®, -NR**COR*, -NR**CONR**R* and —C,1F.; -(CHR™R®,
_R®OR¥: —-R**0,CR®NR*R*; -R*COR®; _R*NR®COR*; —R7*NR¥*R*;
—(CH2)o1 CH(R**)(CH2)q102CR™; ~(CH2)o1 CH(R™)(CH,)qNR*COR™;
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20 [0138] In sone enbodi nents, the conpounds of the invention are present
ina prodrug form In particular, the invention also provides, for

exanpl e, wompognigs of Fornmula la or Ib in which Y is -COPHTmisZ88IIAS been
esterified to form-CX®2R', wherein R' is selected from alkyl, heteroal kyl,

aryl, 4 yl OR 10d| - | ower

al kyl am %ﬁg?a@\%h{aﬁ)@ﬁ? llNaire adquvér Cﬁ% ﬁl? qowe“rﬁ d? %J?;el do- | ower

al kyl, qa IR®PCH \A\NR“GS(%R’ . D@ KRNy {EIXZ\R pb@HR U),adR1"RYer al kyl and

car barmyl IHgiyl[gmlt?l%dgghenyl [0139] Exarrpl es of such R' groups include,

Wi t hout—(OHR*)aOONR"®RI€ fol | owi ng: C1-C5 alkyl, Cl1-C8-cyclic alkyl, C2-C5

al kenyl, and C2- al kynyl , wherein the groups are optionally substi tuted

wi th one or nore jhal ogen at 0{@, henyl , napht hyl and yridyl wherein the
te

groups are opti dy subs 1 kcrqm,e or nore SQES tuepts sel ected
fromthe group onsi st ng of, haj\)) Cl- C4 aali kyl , Rggkélrﬁ%oxy, - N2,
- S( O il ( C1- CsalKy! )gisa OH, I-Q24a - C02R5a, - CONRBaR4a NR3aCOR4a,

- NR3aCONR3aR4a and - C, 1F\WL; - (CHR3a) Rda; - R5a0R3a; - RbaCPCR6aNR3aR4a;
- RBECORRBbscrifity aNRah QDR {1, uikl WmshRY are integesizy SlioMERI) $EHR)% 2barRe):

A N B T i i o

- (CH2) 0119011(3??&@ RCHD) lghwa@@&ml Iafcs_ﬂ@iwm cx(l%lﬁi)’ﬂa R (s(HHFB]a()?palkIRSaMa
- (CHR3a) sl g:O\II%I 3aRl 4a 0 i ~CH2) (ltH I?S 1 Rt 7a, .Rl16a-N, ,)
and O QWR™R”, IR%Rismhenylsuapbini, ;nygdbﬂ 1mk5‘|aZ° i3 md@?‘y wdoliginyl, grazgld wi ar e

|nteger AhB3n®bi Sobd O 5;slis Ito
3;tlis tﬁ’tamlg Qﬁl‘lc%yﬂnfdwopl %?{)aggl %q}lgglﬁsg{ﬁ%%+ n). Rga and Rd4a are
i ndl@pe'Hﬂlﬁmthé{ntﬁsel@lcﬁoxmtlkeygrpupbﬁrsj/dtmglofbﬁn,z@i -Cy myal (5-Cd, allokyC5NEb Ky | or

NR3aR4a R6a is phenyl, naph .. P a a lgxyl, indolizinyl,
oxazol y+$(0t)rh1|(€t263lsé})ky1) HQI'ém}‘ﬂRh%EeréQ&I’ de o g@l}ﬁr& ptional ly

Consi ST GONIIE. SedePar ) i ?Eatsat*ﬁ%‘e% °‘°f%%%5‘%*’edf LBRR G811y ).

-OH, _NR3AIRAE or ¢ {<HR B8l enc GRS ARG R, r%%subshmmomnd
-C,, 1F, 1. R?aofg a C?@ﬁ saturated or unsaturated, straight-chain,

br anchegtoaps snej,ectqd(frcaﬂl kgl Sysirexryl.ghiejs | amian anejiogligy] @TB’H%W&U‘IYW@H{S’N ituted with
one! S5y R A L S b, g roncel 1
aroyl , akalykody, alkyRa®onylbky and @lkapnyloxy. R isa Cl-Cg straight-chain or branched
alkylene or alkylidene optionally substituted with one or more groups selected from amino,
monoalkyl amino, dialkyl amino, acylamino, hydroxyl, thiol, methylthiol, carboxyl and
phenyl. R’ and R'® are independently H, C,-Cs alkyl, optionally substituted with one or
20  more groups consisting of C,-Cs alkoxy, aryl and heteroaryl, wherein the aryl is phenyl or
naphthyl optionally substituted with one or more substituents selected from the group
consisting of halo, C;-Cs alkyl, C-Cy alkoxy, -NOy, —S(O)mi(Ci-Csalkyl), ~OH, -NR*R™*,
—CO,R®, -CONR¥R* -NR*COR™®, -NR*CONR*R* and —C,Fy.1, and wherein the
heteroaryl is pyridyl optionally substituted with one or more substituents selected from the
25  group consisting of halo, C;-C4 alkyl, C;-C, alkoxy, —NO,, —=S(0)m1(C-Csalkyl), —OH,
_NR¥R®, -CO,R*, ~CONR¥R**, -NR¥COR*, -NR**CONR**R* and ~CyFy1. R'""is
methyl or phenyl, wherein the phenyl is optionally substituted with methyl and/or -NO,. R'#
is H, C,-Cs alkyl, phenyl, benzyl, naphthyl or pyridyl, wherein the C,-Cs alkyl, phenyl,
naphthyl, benzyl and pyridyl are optionally substituted with one or more substituents selected

30 from the group consisting of halo, Ci-C4 alkyl, C-C4 alkoxy, —-NO, —S(0O)m1(C,-Csalkyl),
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al kenyl oxy, al kyl carbonyl oxy and aryl carbonyl oxy. R8a is a Cl-C8
straight-chain or branched alkylene or al kylidene optionally substituted
wi t h one wo 0808084r oups sel ected from am no, nonoal kyl aRCHWS0zesa8IKY|

am no, acylam no, hydroxyl, thiol, methylthiol, carboxyl and phenyl. R 9a

and R10a grgmm%:pg tsaly cBi 4@5@# ?4{2 4@9@@@1@(& ehslyituied. with one

or 20 no stlng oxy, ar and eteroary“i wher ei n
the ar yind R"pdeMdepOidenfipiatfbéwingt atkyslalkengl) A, mlralkﬁd)r\mytlbaldmb whiereiror e

substituents selected fromthe gr Qup consisting o al kyl
Cl-C4 alhquupsawtwnsmwtete@ (‘Eéh%&ﬂ‘afmor@ﬁl S“ﬁﬁﬁﬁﬁ& cted f@@%é@‘ up

CONR3aR4 artdin
heterog?%ﬂ%is 1gg§€€?gﬁ ‘bifj‘i(\g{) ICE\I ggtl tut eg "ﬁ? one H%Lgﬁgl ?uents

sel ect edcHrR™ LEGNRERY, om3mmasmn§cmém zman‘tak@o;cm%f -a6d al koxy,
-NO2, -S( O%rﬂ (C1- Coal kyI %:W ) NR3aR4a, 1g:quB Rda, _NR3aCOR4a,
_ NR3aCONBIRR4 andntiere, R Traund R arg ncdudedhas h{CHBY )%@R?? éﬁ@irhNRheRphenyl
is optionally substituted with nethyl and/or -NQ2. RI2a is H Cl-C5 al kyl,
phenyl ,¥benzyl, naphthyl or pyridyl, wherein the Cl1-C5 al kyl, phenyl,

napht hyl , benzyl /and pyri dyl opt| onal |/~ substitut ed/ W \th .Lone or nore
substituents seNect@d 30 f QR’oup s '§‘3| ng .of Nal RE1- 4 al kyl ,
Cl-C4 al koxy, -Neg” -S{0) mi( ral kyl ), VO 03/0805X5\PCT/LJS03/ 08899

-OH, -NR3aR4a, - OCR2R5a, - CONR3aR4a, -NR3BaCOR4a, - NR3BaCONRISRAR and - Cl Fwl
R13a and Rl4a are independently the follow ng: alkyl, alkenyl, aryl,

aral kyl or cycloal kyl, wherein the groups are optionally substituted with
one or nore substituents selected fromthe group consisting of halo, ClL-C4

al kyl, Cl1-C4 al koxy.~-NQ2, -S(Ond(Cl-Caal kyl), Qh gaR4da, 5 - CO2R5a,
- CONR3aR4a, - NRBaC&&@l - NR3a aR4a, -'CH2NR3aR4a, 18a and -C,,IF,1i

and wherein R 33 a 4@ gre i/nc uded as -{CHR3a) CONRI 3aRl4a V\/nerel n

NRI 3aR14a is R~0: 0 "'3 Nf#8a -N NR3a -N NR3a (Q02R3a - - N N 7 ~NdOH
R3a02C R4aR3aNOC -N or -Nc CO2R3a [0140] Ri5a is CvlF,vl or Cl1-C5 al kyl,
wherein C1-C5 al kyl is optionally substituted with the 10 follow ng
substituents: Cl1-C5 al koxy; phenyl, optionally substituted with one or nore
substituents selected fromthe group consisiing of halo, CL-C4 alkyl, ClL-C4
al koxy, -N®2, -S(Om (C-Csalkyl), of CH, —-m;R>3aR4a, -C2Rl a, - CONR3aR4a,
-NR3aCOR4a, -NR3aCONR3aR4a anyf - Cv1Fwl; benizyl, optionally substituted
with one or nore substituents CO,R*®

[0140] R'**is CyFy or C-Cs alkyl, wherein C;-Cs alkyl is optionally substituted with the
10  following substituents: C;-Cs alkoxy; phenyl, optionally substituted with one or more
substituents selected from the group consisting of halo, C,-C4 alkyl, C,-C, alkoxy, -NO,
—S(0)mi(C1-Csalkyl), ~OH, -NR*R*, -CO,R*, ~-CONR*R*, -NR*COR™,
—NR>*CONR*R* and —CyFw; benzyl, optionally substituted with one or more substituents
selected from the group consisting of halo, C,-C; alkyl, C,-C4 alkoxy, -NO;, =S(O)mi(Ci-
15  Csalkyl), ~OH, -NR¥R*®, -CO,R*, -CONR™R*, -NR*COR*, -NR**CONR**R* and
—CyiFyi. R'®is H, C,-Cs alkyl or benzyl. R'"*is C;-Cs alkyl, C3-Cs cyclic alkyl, phenyl or
benzyl. R'® is H, alkyl, aryl, aralkyl or cycloalkyl, where the group is optionally substituted
with one or more substituents selected from the group consisting of halo, C,-C; alkyl, C,-C4
alkoxy, -NO3, —S(O)m1(Cy-Csalkyl), ~OH, -NR*R*, -CO,R*, ~CONR*R*, -NR**COR",
20 -NR*CONR*R*and ~Cy\Fu1.
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selected fromthe group consisting of halo, Cl1-C4 al kyl, Cl-C4 al koxy,
-N@2, -S(Onl(ClL 15 Chal kyl), -OH, -NR3aR4a, - CO2R5a, - CONR3aR4a,
_NR3aCORMIO 03MBBaCONR3aR4a and -CvlFwl. Rl6a is H, Cl-Csprafrkghs/asssbenzyl .
Rl7a is C -C5 al kyI C3-C8 cyclic alkyl, phenyl or benzyl. Rl8a is H,

al kyl, 2B orRbosH G At W motOSE Prid? Bi%ied P Cohiifiny
substlt gr ou

consi st lmgllof Iha&Jcordahie With &ielp;éspnﬁhvmmnaa ttmap;uuqam effeG(\(a)amm@t O&Sal kyl),
-OH, -NR3aR4a, -CO02R5a aR4a and
- C,\/lFMCQSE)W@\ﬁ»F@B‘GQﬂ@ ‘F’CB?FP}S %Pﬁ@é@@thelﬁfﬁi’ﬂi%ﬁ% ?83?”’@8%?8'03 tions and

Met hOdSco(?ltn o-g{tﬁ)itdsgﬂl Birg& scﬁeéiirfg'}@@&h [&ﬁﬂél]trehﬂnéﬁﬁﬁfﬁ'\dﬂﬁﬁﬁa with the

pr esent Avention. a thera eutl call féctive anmount o ound of
For raul atréamgrobédmtyc]mveluag tglgicerige lcm&;, pwepiag sholesierst leaelpmrm@eplaé@ﬁl

t t 1 t t [
ryper or KBTSt e bpang o I Craue P Pegl Sei e BUEPT % o\erfng™

chol est g&Rlo klf\gvaqﬂ,éoscq@bﬁg ng the plasna I eveI of high density |ipoprotein,
and for treating, preventi ngnfd reduci ng the risk of gevel Oﬂl nlg]a)
at her osHld2bsThe c@mmszt}owwé Apsion icamBcide cpmppwds of Farmua ke P ude

Comoun&}mg‘g‘gf’@] ;}cc%pg Bi& sdl ther &?5{?&‘%}6 ﬁJllr ﬂre@ﬁ@%%b? l%aéeh&al gy eof ,

or a hy rsor thereo n ge era the 10 conpound i's m xed
Wi t 1y S ubdraguad Gambiearsithoduitalle icpirient qrexcipreng(s) m@rth(premutmallly yifestivect i ve
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compounds can be achieved in various ways, including oral, buccal, rectal, parenteral,
intraperitoneal, intradermal, transdermal, intratracheal administration. Moreover, the

25  compound can be administered in a local rather than systemic manner, in a depot or sustained
release formulation. In addition, the compounds can be administered in a liposome.
[0144] The compounds of Formula Ia or Ib can be formulated with common excipients,
diluents or carriers, and compressed into tablets, or formulated as elixirs or solutions for
convenient oral administration, or administered by the intramuscular or intravenous routes.

30 The compounds can be administered transdermally, and can be formulated as sustained
release dosage forms and the like. Compounds of Formula Ia or Ib can be administered
alone, in combination with each other, or they can be used in combination with other known

compounds (see Combination Therapy below).

39



[ 0144] The conpounds of Formula la or Ib can be fornmulated with conmon
excipients, diluents or carriers, and conpressed into tablets, or

f or mul at edloas/oglséxi rs or solutions for conveni ent oral asgirnissyesass on, or
adm ni stered by the intranuscular or intravenous routes. 30 The conpounds
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agent s, prepylbrsi glycqigarmigédcssred,swlﬁbcdnvz@tmahadﬂﬂp\ﬁé§é¢h/%ﬁtSiOlPé% 1zeps; BOEMD| y, t he
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transmucosal adm ni stration, penetrants appr opriate to the barrier to be

per mat}ﬂdswi%l@ﬂéﬁomﬁa@b@bﬂ@fﬁﬁ‘l*céltqsé‘iﬁ St uiih &ingeRs OlHYL PEner al |y known
in the,art r i t fgateto fiermul a 1 a
or Ib CPAP(S‘BE:?%C&% rrufﬁéz’]‘lf IorFeog y Q aﬁ |n§%ﬂrrlégm{/n\n H%ﬁ rﬁ eutail caol ly

accept afanteraabe pemscatddaire ased inetel fokmdu\m)n rSLtchepenaramts &:gmecailryrkr@m ignabl e
the conpounds to be fornulated as tablets, pills, dragees, capsules,

erul si dAgart] pophi l'ic and hydrophilic suspensions, |iquids, gels, syrups,
S|y i 3%1@“5%%5%1 RBstidnDfhe! cb&%ouﬁd%rof%ahuﬂangelstu @A blafomnafea ent to be
treate ar maceut | ca11 preparations for oral 25 use can be obtai ned by

m xi ng ﬁelnhl}chymmmbldmgwnﬂplammeudcaébympmp@qbﬂe cagpiers s prepw el ki the
resultin fcgra’feir%gnag}eft{lg gc?nslgéurr]l S Ohb la{e?i ftabgetg%%seﬁrag@ést gﬁpsalgg' ng
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emulsions, lipophilic and hydrophilic suspensions, liquids, gels, syrups, slurries, suspensions

and the like, for oral ingestion by a patient to be treated. Pharmaceutical preparations for oral

25  use can be obtained by mixing the compounds with a solid excipient, optionally grinding a
resulting mixture, and processing the mixture of granules, after adding suitable auxiliaries, if
desired, to obtain tablets or dragee cores. Suitable excipients are, in particular, fillers such as
sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose preparations such as, for
example, maize starch, wheat starch, rice starch, potato starch, gelatin, gum tragacanth,

30  methyl cellulose, hydroxypropylmethyl-cellulose, sodium carboxymethylcellulose, and/or
polyvinylpyrrolidone (PVP). If desired, disintegrating agents can be added, such as the cross-
linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as sodium alginate.
[0148] Dragee cores are provided with suitable coatings. For this purpose, concentrated

sugar solutions can be used, which can optionally contain gum arabic, talc, polyvinyl

40



desired, to obtain tablets or dragee cores. Suitable excipients are, in
particular, fillers such as sugars, including |actose, sucrose, mannitol,
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aer osol ot ¢thergoiahje sampr fremrpropellgat-Besridrepowder pahalars Fthg c3sgiafeé to deliver a
t er ed t. Capsul : i . . ; . -
5 AR R SR s o sl it e 0 an

or mu aining a powder mx of the
conpounghegnéll Anciat.t Ghsalepand esrtridygeof egh gehsinlfacisese aninhsteapcinsuff@os2] The

o " o ek oA TP O BHE PAOIS G PAFHLFUNA SHgP AT hEE i
inj ectign.can he puesented in unit
[0152] The compounds can be formulated for parenteral administration by injection, e.g.,

25 by bolus injection or continuous infusion. Formulations for injection can be presented in unit
dosage form, e.g., in ampules or in multidose containers, with an added preservative. The
compositions can take such forms as suspensions, solutions or emulsions in oily or aqueous
vehicles, and can contain formulator agents such as suspending, stabilizing and/or dispersing
agents.

30 [0153] Pharmaceutical formulations for parenteral administration include aqueous solutions
of the active compounds in water-soluble form. Additionally, suspensions of the active
compounds can be prepared as appropriate oily injection suspensions. Suitable lipophilic
solvents or vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as

ethyl oleate or triglycerides, or liposomes. Aqueous injection suspensions can contain
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dosage form e.g., in anpules or in nultidose containers, with an added
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del i ver ®q57] Certain organic solvents such as dimethylsulfoxide (DMSO) also can be employed,

although usually at the cost of greater toxicity. Additionally, the compounds can be delivered

25  using a sustained-release system, such as semipermeable matrices of solid hydrophobic
polymers containing the therapeutic agent. Various types of sustained-release materials have
been established and are well known by those skilled in the art. Sustained-release capsules
can, depending on their chemical nature, release the compounds for a few hours up to over
100 days.

30 [0158] The pharmaceutical compositions also can comprise suitable solid or gel phase
carriers or excipients. Examples of such carriers or excipients include but are not limited to
calcium carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin,

and polymers such as polyethylene glycols.
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[0162] The amount of active compound that can be combined with a carrier material to
produce a single dosage form will vary depending upon the disease treated, the mammalian

25  species, and the particular mode of administration. However, as a general guide, suitable unit
doses for the compounds of the present invention can, for example, preferably contain
between 100 mg to about 3000 mg of the active compound. A preferred unit dose is between
500 mg to about 1500 mg. A more preferred unit dose is between 500 to about 1000 mg.
Such unit doses can be administered more than once a day, for example 2, 3, 4, 5 or 6 times a

30 day, but preferably 1 or 2 times per day, so that the total daily dosage for a 70 kg adult is in
the range of 0.1 to about 250 mg per kg weight of subject per administration. A preferred
dosage is 5 to about 250 mg per kg weight of subject per administration, and such therapy can
extend for a number of weeks or months, and in some cases, years. It will be understood,

however, that the specific dose level for any particular patient will depend on a variety of
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25 species, and the particular node of adm nistration. However, as a
general guide, suitable unit doses for the conpounds of the present
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PCT/ UsOEM, @5@9@ typlgel\tﬂéﬂsggq ??E‘%ﬁémﬁ 0??1%b° (E?%O ?q§ tﬁet%%s%gggﬁé 2 0(gorrpound
enpl Oyeﬁ'rultiﬂ"'@tlﬁ’agﬁ erbﬁ?,yorv&le Gitte-rel@e@palle beablehtakeesnanddali aid cohtairtieg

i ndi vi dual "bel ng ?rea d; the time and _route of admnistration; the rate

of excr apioparticsahehighenrpataphptastinaingrastieni dhe fijpeysleasegifachran bedbiinedyng  he

severity of the partigcul RY thaffeléaSe ¥BlWly by
underst%%&apﬁk}le %%réalsé o&ssog‘kﬁ aﬁ% %%%%gg?%%?’ %\ tayf)fi caf dosage can be
onejdo pemathittsshROOr tslsgaﬁ}abhatknbezhemeamoécamtmwd redgase. mul tiple tines per
day, or one tinme-rel ease capsul e or tablet taken once a da %/S] and}1 gnt ai ni ng

a pr opo[Qll%haIIq GAN BE HRESSHY Fﬂ wistdogges Opisids these FageS Hy SO S Cease
ef fect é%‘? td F?é &ﬁﬁeg 1H¥he0ﬁ951burﬁleffﬁi fs‘hbéh%a& RS 1 G 80bV Reating Ghidicnent pH

val ues, capsu es that release slowy by 10 osnotic pressure, or by any
ot her kwolwanmhaw aod whento mtdragt, raéju@ageterrﬁlommpeﬂapycfawlb‘équié@éé@ary to use
dosages. out, ‘h”ie t hese ranges in sone cases as will be apparent to those
skil | ed‘qdh“g PNt respeSfier . it is noted that the clinician or treating
phygé cian w Il know how and when to int errupt, adjust, or termnate

t herapy in conjunction with individual patient response. 15 Conbi nation
Ther apy [0166]9mA81anom élerapove, the conmpounds of the present invention will,

in some | anc nts to
bri ng. aBUAE! a ArBstdrou i rorhai it ot B B e R Ry, REEAP A 2BET

I arge pﬁ&%m@&ﬂ@ﬁh@tl&ﬂwlth@tkﬁﬁﬁiet@@uﬁcﬁ:{@ﬁts tb hﬁﬁgp&ox(taekeslr@l affect. Tealention 20 N.
et al. Pro Drug Res. (1998) 51: 33-9 Haf f.ner , 998)

21 1600fL itionghggeppYignigarer pag degend %H&e desirqs) tapest %fﬁéﬁf%ﬁ%g erlrﬁg’% Vol .
Azl“ﬁm% eg,ISRést ?@9@?5 have. ikRYsst SQBEa%Qtek*&%r@p fsms 1@6 178;

|na ront agents (sée . in.
Endoc ri amd DeMeha® R €A@@ s RDiabdBERFIews A PI BV i ﬁwoﬁ) P’h@yméélt ¢f\ﬁ§1<11)‘|¢sabet es
Study have investigated the benefits of combination therapies with oral agents (see, e.g., Mahler, R.,
J. Clin. Endocrinol. Metab. (1999) 84: 1165-71; United Kingdom Prospective Diabetes Study
Group: UKPDS 28, Diabetes Care (1998) 21: 87-92; Bardin, C. W.,(ed.), CURRENT THERAPY
25  IN ENDOCRINOLOGY AND METABOLISM, 6" Edition (Mosby - Year Book, Inc., St. Louis, MO
1997); Chiasson, J. et al., Ann. Intern. Med. (1994) 121: 928-935; Coniff, R. et al., Clin.
Ther. (1997) 19: 16-26; Coniff, R. et al., Am. J. Med. (1995) 98: 443-451; and Iwamoto, Y. et
al., Diabet. Med. (1996) 13 365-370; Kwiterovich, P. Am. J. Cardiol (1998) 82(12A): 3U-
17U). These studies indicate that diabetes and hyperlipidemia modulation can be further
30  improved by the addition of a second agent to the therapeutic regimen. Combination therapy
includes administration of a single pharmaceutical dosage formulation which contains a
compound having the general structure of Formula Ia or Ib and one or more additional active

agents, as well as administration of a compound of Formula Ia or Ib and each active agent in

its own separate pharmaceutical dosage formulation. For example, a compound of Formula
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G oup: UKPDS 28, Diabetes Care (1998) 21: 87-92; Bardin, C. W, (ed.),
CURRENT THERAPY 25 | N ENDOCRI NOLOGY AND METABOLISM 6 h Edition (Msby -
Year Bookwolos08o54St. Louis, MO 1997); Chiasson, J. et al PCTAISD3/0889 er n.
Med. (1994) 121: 928-935; Coniff, R et al., Cin. Ther. (1997) 19: 16-26;

Coni ff, R _et WY& IR t l .,
Di albet Ia HEH’ ﬁ@b%?@?%ég‘q@ﬁ gl&\g\ag@err%gbgéél%g}éimd?&gw(}}ard| téﬁbjf %{992) :

82& 1|2A)to gothér nllgin %eT&Qﬁ@ss%mmo sltllbdj ah as hlmﬂeégr amubsoxawdh Iagcpégampq: deni a
modul ati on can be further i ov e addit cond agent to
The-t headegired neeparih orabamiseh BmMtionb: ihere M Rette AR tr R A8 or | o
singl e ﬁgéra%ﬁﬁi'bhbggk F ﬁtdcr%ﬁh'dléﬁé Sn¥fi @Rt Rtiie agentsCanpeund havi ng

t he general ure of Formula la or Ib and one or nore additional active
agent s,adasinisrrdd Asssadtiilly the samné tme die. acomowp@lﬁlybi asfat FRperAialy steggwsed imeand

each active age S own_.separ.ate har C rmul ati on.
For exdfrBb &8QUEn ‘\‘?E%OGWE?E’B‘P“%PW{?I%X 5% ﬂ% %‘(ﬂ]? %é%glﬁbe& la or Ib
and an @V@}@Anreﬁgﬂﬁm?‘éom&fﬁhMﬁ ﬁh@raﬁ?lfhabmoﬂdrﬁtd%l(pﬁe@érﬁdtﬁemnté‘[@flﬁman subj ect
t oget he a single oral dosage conposition, such as a tabl et or ﬁapsul e,

or eaclsyamptorhs cmnnélcataumamogta&dé@thewsgléwrsawée@r% coeroxgd of 5Prlads ons
Wiere segaral & g for ”“'a?%h%%o reeorn%@gfthéfgl?d?@ﬂgg&n%fa Epsmyg a la or

b and B lsb? active agents can mnistered at

essent i a?ﬂnhypérﬁﬁldélﬁmg%htrl& p§dsnﬁCoHnli))D@mmg fagerit] an antmyperthcﬂemmknad: ygit.ag ? e (r]I ed
tines i.e., sequentia i nation a i ncl ude
al | theweh ﬁ%@?lﬁ@ﬁ%ﬂo{@ﬂiﬁﬁff}leﬁﬁ P %goﬁn&}éﬂ‘ﬁ'ﬁ?‘%fﬁ:héﬂlﬁw M@A nodul at es
(prevents LAg 1m§§é] r (50 tiEireSHREL! S, Q[lclp&rm{/és%ﬁq' Qﬁﬁ/aﬁﬁﬁﬁ%ﬁagﬁﬁn

at her oS¢l €r6si s erern a conpoun Formula la or Ibis admnistered in

conbi nafluvastaikh tdnd@ma:statmmraa H¥YG- ﬁeAfsghuh@w ingibiter, pveualensrapexidase 10
rral si n

tih | d H
2Nt hy pERHBY eEp sy gal ATRaE et B R Taie sy A sy hibie; &
| nhjisbi 1.5 cSenyme ANCHBYRIPAAN B2t @XTATY iiMBitoEAch ftluliiaasige;i nhi bi tor

(al'so referre to as statins, such as |ovastatin, sinvastatin, pravastatin,
f I uvastmbburol;amichtimicroihetdathe ﬁé)lts thﬁemmmwwﬁdms@omwmabﬁﬂrptw squal ene

200X dasg kDL LOL e Olcs . SOHEASH S SUILICLASE A AMRML 1, bithag known as

squal erl coenzyne ster ol
acyl tr mie@fy@a&ﬁm@Ae@?éE)lpblrﬂ?ldEulk}ﬂﬁmuﬁukkbl dtﬁ*lvraa{re:snffmmﬁss hqkledkievcir:ﬂn amLBdt i ni ¢
acid and the salts thereof and niaci npam de; .a chao est sorptl on

i nhi bi t(dﬂ'W dempatiy 1@913]"03&1%) reeptairipucey fI9rates, SUGhAss tPé%tF f‘ﬁl?fﬁ f€on exchange
r e n tk\frgt% éih %eex o?ﬂt%m{o ﬁBtHnB Pﬂﬁﬁlﬁéﬁlaﬂm akﬁﬂﬁceq%dll\yat Ives

PKEC ran poprotein) receptor
i ndUCel’accfsptﬁﬁlatsﬁEs therdef) such as tied HOt sl v1t:ltrem£1|z malm bn;ov@Oasf@nocMObalamn) and

genfibrizol; vitamn B6 (also. kn S. i doxi ne rmacumally
accept apfania Bs(alse h’é‘f"é‘b?s NIEQHYC afd nj Qots”pG%)t’ﬁ %ﬂp MR nt(glwn as

Cyanoc%%ﬁ%ﬂb d\E Srfdeta BRotbRy, %%e{‘aﬂlﬂﬁékeﬁsanrﬁn@i&éﬂ@irpﬂ @ﬁﬂa@orﬂﬁtﬁjarﬂl aci nami de,
supra); antl-oxi dant vitam ns, such
angiotensin converting enzyme 1nh1b1tor and a platelet aggregation inhibitor, such as
25  fibrinogen receptor antagonists (i.e., glycoprotein IIb/Illa fibrinogen receptor antagonists)
and aspirin. As noted above, the compounds of Formula Ia or Ib can be administered in
combination with more than one additional active agent, for example, a combination of a
compound of Formula Ia or Ib with an HMG-CoA reductase inhibitor (e.g., lovastatin,
simvastatin and pravastatin) and aspirin, or a compound of Formula Ia or Ib with an HMG-
30 CoA reductase inhibitor and a 3 blocker.
[0167] Another example of combination therapy can be seen in treating obesity or obesity-
related disorders, wherein the compounds of Formula Ia or Ib can be effectively used in
combination with, for example, phenylpropanolamine, phentermine, diethylpropion,

mazindol; fenfluramine, dexfenfluramine, phentiramine, 83 adrenoceptor agonist agents;
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as vitamn C and E and beta carotene; a beta-blocker; an angiotensin Il
ant agoni st; an angiotensin converting enzyne inhibitor; and a pl atel et
aggr egat iwa oBm$usid t or, such as 25 fibrinogen receptor ant 2gonissd/essfd . e. ,
gl ycoprotein Il b/Illa fibrinogen receptor antagonists) and aspirin. As

not ed abpove, .the conmpounds,.of Fqr.ul 0 .62 i in
conbi naﬁlllgfﬁ%W?’lgaﬁ%&Ete%ﬁ zhg%sgladmitl?r?(()gﬁlaﬁl 9%%1{1]?%@’ %ggg?@%f o@hgli r?g\g e, a
R A Ol i i g

.0, | in, _sir tati ravast a a irin, or
a _cgrrglolbﬁ@nbﬁ cHgstieiaused imFompingfiomwith, fofgxa ’GS‘KOP@HIS‘I@&S‘J’QPGF%%% 't or and
aj 7 t : : i } h n be seen in
treati n%%g%g&kirg&%ro}%%ggi {@fhr{?éﬁg .%Iélge g3§%?g§¥£agmpg% rt@dﬁgt&é%npounds of
For rul amklanedytd &timvalatitgehefibee,tdoxtioyroplsie deleasingfootor, gatanorang gamms apinexanpl e,
gggpgln%ﬁ?%r;g%él%gﬁéﬁhent erm n((i‘,33dl St hyl propi on, nmazindol; fenfluram ne,

) I ram ne, adrenoceptor agoni st agents; 45 WO

03/ 080577 6§ICTA15334BEEAmpid dTWbhBHafBN tiRGHy dah Bt 8&dni il dhodulpiagalidbates Bort or s

. PrC G : 1 -
(such as orlistat), and |leptins. Qther agents used in treating obesity or
o?fesu tytrd:af&llngtdaibgtﬁ's sud deraatohwmentoms,tompbapinnscndsisordarRuriercin 8  1b can be
effective used.in c inatio i . . ; ept.|
ent er ps‘foé?éloﬁl,nas g%qrgl&'%n%ﬁr ?11? %%nn%e\(l)%r%egtslyihl? nge?rfyﬂﬁi%ﬁl,n%mag t8 g n&?%’eﬁ)terg%g lg’pt ors,
B P )

. : anin -, A, ] utyri c aci _
g_ti |b | tagimlmcie, ehanis 511@zfleéw @ilp@rﬂeﬁ,m%ﬁgﬂe&@%és %@&H’gﬁﬂﬁ 'modul at i ng
i abetes. (Qf 4. L& [ : ; I cations,
and di OidptdiERs G B EEnE B ok (RE, SRR I g RERRYL
ef f e(r:] It [ &atlwrdﬂpiagdno@teﬂmnmalsmtelfmdvrb tab DHEX oeitaem egatetiGuinhiafecaster JPHES- (such
as chl or propam de, tol butam de,.acetohexam de,. {ol azgm de, gl yburide,
gli ]E:l az?@@é arﬁli}uﬁ‘f‘&%‘é‘?‘c@dﬁ ¥ {gibItors; ¢ F‘i%l@f%‘&%‘?’“%&ﬁ‘é‘?ﬁ'i %eaga%g%ech as
met {501 miytiol, 5 Relibbsb) R h BRERE (a3YeRet@Sardidd dfiRZRiean RirAGht bagbng,
trogli tag%ln_%, anﬁ)%?os%yg)ﬂr}?t azone)(; %ge_?\yda}_oe(%i andr ostenr one (al sg r)éf erred to
?‘SN FgHiEﬁc;]tiberi lzlsldlmcqeull\gag@ﬁ.(Wh@ﬁ mmgﬁgl:iergllqmdene, asd)n)ltﬁghligﬂﬂg mselbsae t“lfeéloi ds;

ors; a-gl.ucosidase i.nhibi.tor s acarbose, 15 mglitol,
and yog?sitB‘(’)gcé)v,e aﬁ?’éfgfjlsﬁ'ﬁs?fga é{eg‘gf}r}{ﬁ%?%%é’gﬁgﬁg%s%f the hunman hor rm%e
anyl i n) po169f har fukthérlbxampResficenbeRGUeR ShetAycdan ds séeraghdduiatigg gl i qui done, and
nateglinide), insulin, as wel|l as the active agents di scussed above for
1(:: ; eat ien@’p&l;llkr_édmléI(@?%@Eé‘yp‘{:gw@gﬂj%ffduFStrﬁ@FZé‘? F%tl%ﬁ)a(‘,"é\‘?’ltﬁ"i‘] i on therapy

[ : : kR bR and its
rel aotbedgoglgpr?pupg%%ns %ﬂ\%ﬁeréﬁﬁgtﬁg&gg&&gﬁpoﬁﬁg@gfﬁ tlI@c{)rwq?rrllr}}f g&leggrglr)% b can be
ef f ect i sgting (ssobichs ifmvasarii, tratabtatin, \pravastafio or srevagihtiy), bist aid-bmd{rguresings

fluvastatin, |ovastatin, pravastatin.aor sinmastatin bi | i d- hi ndi
resi ns (such as colestipol or cﬂolegtyramme , nicotinic acid, pro uco&, be?a’caro!(eng, \5’:} almclln %I, (r)]rd Ing

vitamin C.
[0170] Additionally, an effective amount of a compound of Formula Ia or Ib and a
25  therapeutically effective amount of one or more active agents selected from the group
consisting of: an antihyperlipidemic agent; a plasma HDL-raising agent; an
antihypercholesterolemic agent, such as a cholesterol biosynthesis inhibitor, for example, an
HMG-CoA reductase inhibitor, an HMG-CoA synthase inhibitor, a squalene epoxidase
inhibitor, or a squalene synthetase inhibitor (also known as squalene synthase inhibitor); an
30  acyl-coenzyme A cholesterol acyltransferase inhibitor; probucol; nicotinic acid and the salts
thereof; niacinamide; a cholesterol absorption inhibitor; a bile acid sequestrant anion
exchange resin; a low density lipoprotein receptor inducer; clofibrate, fenofibrate, and
gemfibrozil; vitamin Bs and the pharmaceutically acceptable salts thereof; vitamin Bi,; an

anti-oxidant vitamin; a 8 -blocker; an angiotensin II antagonist; an angiotensin converting
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(such as col estipol or cholestyramne), nicotinic acid, probucol,
betacarotene, vitamn E, or vitamn C [0170] Additionally, an effective
anount ofwaososnseund of Fornmula la or b and a 25 therapeariusad/ 08399
effective anount of one or nore active agents selected fromthe group
consi StéanrﬁLQ}inhi@Fbr?Qéiakkm%ggﬂegm%ﬂhﬁbﬁ&? Biibriflo frAeeaptéiatdgBhisi; AgpiAgeNnt ; an
anti hyperchol esterolem c agent, such as a chol esterol biosynthesis

i nhi bi tgientifantinesy Anuirenergin receior @gnhists duldorpdereas, higypnides, csgiugasidasp A

synt hasge, i nhi bi tor, @g.squal ene epoxi.dase _inhibifor |

Syt hot BBHPT PR Brdlimiecis engue. o oy ah et Raen® RR R H Gy ot
acyl - CoLpBCAEAIRoRDPbEIBh usttll fbf @8 abeVeadRcribivd thiatragrts.pr obucol | ni cotinic
acid and the salts thereof, niacinam de; a chol esterol absorption
inhibitor; a bile acid sequestrant anion exchange resin; a |ow density

| i pdproKéfin receptor inducer; clofibrate, fenofibrate, and genfibrozil;
vitamn an . ph | :ent : : i Wy B12;
an ant ‘0?2% dfej{ln%dagt f@aﬁl{eﬁ?&g%@gaﬁoo E@ﬁ&%ﬁg?@% gﬁlé P%%IE I%Pglﬁtcgg]tg%??s{&; an
angi ot egfHoimaRdeF 1h, Rithékan A1 0B eHhIOdRET/ ISdditd886 the comtajmees ¢amitdibingor ; a

pl at el et aggregati.gon inhibitor; fjbri.nogen receptor ant ni,st; aspirin;
phent i r@ﬁpﬂgg?sﬁﬁvlﬂc?ﬁéﬂé‘?fgpﬁaq"é‘& Pe6Ecd Cgﬁt“'s“ebuég ﬁg%cfégegdarg, guani des,
a-gl Uc%éngﬁrg?fgﬂéﬁ}h ihoa'il%viaf?ﬁ%‘ﬁfmﬁt&ﬁb'hﬁd]oﬁ&%;ﬂicﬁmlh@%cia@&ﬂwitmsybéI!J can be

used toget or the preparati'on of a pharnmaceutical conposition useful
f or10t hedialeoaseas dresdlcasi ih eleiatemt hypatlipidemixpndhypenuricemis oz friallewating he present

. . i d f : : ; d . | I
or T, GéteR Aireare o AT criclined sBRLES AU hiRera IR Rt 1L € 1

cont ai Nidpfln abéyee. unit doses will be an informational package insert

descri bing the use and attendant benefits of the drugs in alleviating
synpt ons and/or conplications associated with Type 2 10 di abetes as well as
in all ey ain L DG ASH | G881 Byl or O sBIliR Wiedirt R

condi ti@%Zﬁldeg%rﬁﬁg%rhé(ﬁgng%g@eﬁrg g ie}‘?ﬁﬁgfiﬁ%‘ﬁrg%ﬂu%é’%’&a%& ufcillat 1doses are those
desgy i bedersh@deha padfoved cdrifotinfls fop usd ineacloampaboseicomppumdstthadse preteriedt s

provi ded above, qne of skill in the art wlLl 5 ._unders th preferred
compoundpsve ard particylarlythose %\9@‘1‘1‘?‘6%@%%6‘&*?&@“3%&?“ Oélgbﬁlglggpg@ga above and
partic | S 4B! 9| | 5¢f stimhaRr bldferkdll hiigfor trand
Illa t r3§gﬁflr@ﬁ§gﬁﬁggg’?§3§é§92%éi§% %B,Sﬁggtll Séband 5C. tiuII ftrthher

pr ef er r ethositipas;masthddsrant] féts arcshprespmpowrsls previdestio theBx&nplss belewt hose
conmpounds provided in the Exanpl es bel ow. 47 WD 03/ 080545 PCT/ US03/ 08899
EXAMPLES
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Experimental Section [0173] General Methods. Al operations involving

noi sture and/ or oxygen sensitive 5 materials were conducted under an

at nospherwooB/oghsys nitrogen in pre-dried gl assware. Unl esecmatsesiosshher wi se,
materials were obtained fromcomrercially avail able sources and used

wi thout further purification. [0174] Flash chromatography was perforned on
E. Merck silica gel 60 (240-400 nmesh) according to the protocol of Still,
Kahn, and Mtra (J. Og. Chem 19EXAMPLE®23). Thin 10 | ayer

chromat ogr aphy was perforned usgj ng precqated plates purchased fromE. Merck
(silica gel 60 PF254, 0.25 nn;i"&’%ﬂg?ﬂ&q?%?'g visualized with |ong-wave

ultraviolet light foll owed y an.appropr.i at e.sit ai ni reagent . J 0175]

Nucl oar [0k EineEeBeral Sas1RAEe ARNPGTUBBORAL g o FWE GRS OBYES] St

| nova- ' p@&?@ ' VB CAI8BE&AN préLtfid gREsvagé.ven in

par tS‘;‘ glge{fgterrhglgl%\i%on uagg\%(??g?tdaﬁﬁcfghgfym t'et frggrret h;ﬂ?si I_an% (TM5) using TMS
or the Uslebschoatd sthérvase, neiagiabl werCpigaed figny cammennidb avaigable spycesanflnt er nal
standard. 'H NNuni Ffor ion is tabulated in the followng format: numnber
of prot'&Rd Vithght g ?rcl?"{r@.‘tcf‘%?n'si nglet; d, doublet; t, triplet; g, quartet;

in,  Myoihgy eflash SitoRlalopBapho ek PBiféEIed(ch) E.iMeldk kilica gelrgd, (240-466heshed cases,
position assignnent. The &Ptr efix app _is occasionally applied in_cases where

the tr wsceidipgaio thaprotqsb] ef Sl Keabn.asdddisrakd 0o Cara: 178 #8i2028ksTiRe si gnal
in guestion,was .broaden . I p by
rooll t SaHe O P RN s L by BRUSpEeRR BRSSP Blerck (Ve
rotati 6ORFS, NEZS hin®)hndRphite Wetcviklatieed R4AR 10g-watearliraabdlet ligktridlloweqbr t ed
as: [a]T,. (c = (g/100 nL), solvent). [0177] Two routes are illustrated
bel ow vit¥ ¥hAPRFP #RINgACHEBhar i ng t he counpounds 25 disclosed in this

i nvent i @hs)l N %re‘ge efic Pésgﬂa;ll-cp )2EEUAWerSTde R onl2RAPH Wbl41460

phenol ,"ani'line o zenethi o -2 under basic condition to yield

a- phenogyonanée spebiesryibtani BONMR cleemipdishifissitd giseryin-paite pyt mdboa(® dewafield
Hydrolysis of S-3 under basic condition yielded the corre pg%d}' 19 acid
S 415 Al frempetranyashylsilage $TISS using yIMR eigthgreskiual sodgnt @%66@?@3 al ky? *hal i de

follo basj ¢..hydr.ol ysi.s to, a . E -Padie30 route
5 1 nt PN 2 Pl S SR iRl e R et T 2
t r eat edowh bt nuRb&otpeXtYns, atlltkicitd (s, FRipRENL, dopbleny; ltripleg gl quaet,dn,S- 6 under
strongly basic condition to afford phenylacetic acid $-8 directly. 48 WO
03/ 0805mBltPET); Usadingggudant(s) G ivhartz, @it dh sileqtebeassoROLEMLASENDERR ThS OR X

prefix app is occasionally applied in cases where the true signal multiplicity was unresolved
20  and br indicates the signal in question was broadened.
[0176] Combustion analyses were performed by Robertson Microlit Laboratories, Inc.
(Madison, N.J.) and optical rotations were measured on Perkin-Elmer 241 MC polarimeter
and reported as: [a]"s (¢ = (g/100 mL), solvent).
[0177] Two routes are illustrated below which are useful in preparing the coumpounds
25  disclosed in this invention. In Route I, a-bromo-phenylacetate S-1 was treated with a
phenol, aniline or benzenethiol S-2 under basic condition to yield o-phenoxy-, a-
phenylamino- or o- phenylsulfanyl-phenylacetate $-3. Hydrolysis of $-3 under basic
condition yielded the corresponding acid S-4. Alternatively, S-3 was alkylated with a
corresponding alkyl halide followed by basic hydrolysis to afford the alkylated acid S-5. In
30 route B, intermediates S-7 with an electron withdrawing R, such as 4-CF; were treated with
a-hydroxy, amino, or mercapto-phenyl acetic acid S-6 under strongly basic condition to

afford phenylacetic acid S-8 directly.
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Route | + A Basic condition (R3) X (R3) Br | m11 M(R)p A S1I S 2 S-3,
(R)P OO—|OO—| RZ x hydrolytic condition 1. Basic condition, RZX \ X
(R3),, X WO BBSIM | 2. hydrolytic condition | Al "4 XpeCUSonsssd S-5
(Rl) PS4 (RDPO OHOM™MH F Rz z Route Il XH + Basic condition x (R3)m|
\

~ Am/ /1| A (R/v $: EechPaPRea&iorS@Bemes NR A=Aryl, heteroaryl
or heterocycles 5 [0178] ‘F%elﬁgorrpgunds |s':0ed in Tables 1 through Tabl e 12

were either synthesized or can be synt he5| zed by theo Btion routes and

exanpl es fohb ust r at €t oughPut the experinental  sectijon. Al the
al pr Tﬂ%%ts Cany, ieRiePar ed
D

i ntermedi ates an procedures or by
t hose skill the att’s }ﬁl“e“ 2- Benzoo )((5.2‘0—“6} aI s 10 OCH 4" 3
o1 S-2 /

)
~(Rd)s 2 T
(R )M
0. OH
1 N X hydrolytic condition 1. Basic condition, RZX'
R | - S-3 R
~ 2. hydrolytic condition P

VJA X' =C, Br, I S5 \\ '
‘p S4

(R)p
(o) OH F
Route II R?
Basm condition 3
R
3 oS xH * - i, R
(R), P i

5-6 57 ® ),, 5.8

X=0, S, NR
A=Aryl, heteroaryl or heterocycles

5 [0178] The compounds listed in Tables 1 through Table 12 were either synthesized or can
be synthesized by the reaction routes and examples illustrated throughout the experimental

section. All the intermediates and final products can be prepared by known procedures or by

those skilled in the arts.
Table 1: 2- Benzooxazole analogs
10
Compound I-X and Ia-X
Compound R’ R)m RY, (R, Configur
ation
I-1 H 4-Cl H H R/S
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73
Ll

311 4 22 N (R )p 4" Conpound |I-X and | a-X Conpound R(R)m (R )p (R
nfigur ation I-1 H4-C HHRS 49 W 03/080545 PCT/ US03/ 08899 1-2
H H R S peTAShsess@VE H H

H 3-OPh MvelORI®s4sl-3 H 3-CF3 HH RIS 1-4 H 3-C
RS 1-6 H4-CF3HHR'S 1-7H4-Br HHRS 1-8 HHHHRS 1-9 H 4-F H
HRS o2 p=drgF RS-t H 2 frdi-F HH WS - 1&sHA 3, 5-di -
HR'S 1-13H2,p-di -F HIH RS 1-14H3,4-d|-F_HHR/S -15 H 3 5-di-F H
ggsl- 1291&' LGB H 3 M R 'ﬁi- 20[H 3-Obn H 27 Me 'S l.L-szlf)gH*e-Go HH2 e
ﬁzwewé” ‘E/ 81'4 %25' ﬁﬁﬁ 22|\/e3 S 1-26 H4-F H[2"- M R S—W_ﬁlS o

I-5 H 4-OMe H H R/S

1-6 H 4CF, H H R/S

I-7 H 4-Br H H R/S

I-8 H H H H R/S

I-9 H ) 4-F H H R/S

I-10 H 2,3-di-F H H R/S

I-11 H 2,4-di-F H H R/S

I-12 H 2,5-di-F H H R/S

I-13 H 2,6-di-F H H R/S

I-14 H 3,4-di-F H H R/S

I-15 H 3,5-di-F H H R/S

I-16 H 2,3,5-tri-F H H R/S

I-17 H 4-Et H H R/S

1-18 H 4-Cl H 2”-Me R/S

I-19 H 3-CF; H 2”-Me R/S

1-20 H 3-OPh H 2”-Me R/S

I-21 H 3.Cl H 2"-Me R/S

I-22 H 4-OMe H 2"-Me R/S

1-23 H 4-CF, H 2”-Me R/S

I-24 H 4-Br H 2”-Me R/S

1-25 H H H 2”-Me R/S

1-26 H 4-F H 2”-Me R/S

I-27 H 4-Et H 2”-Me R/S
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1-27 H4-Et H2"-Me RS 50 WO 03/080545 PCT/ US03/08899 1-28 H 4-A H 2"-Ph
RS 1-29 H3-CF3 H2"-Ph RS 1-30 H3-OPh H2"-Ph RFS 1-31 H3-d H
2" Ph R V013854 4-Ove H 2"-Ph RF'S 1-33 H 4-CF3 H 2"- PhrBf/&S03es8% H 4- Br

H 2"-Ph R/S 135HHH2" Ph RS 1-36 H4-F H2"-Ph RS 1-37 H4-Et H
2" - Ph _]2-8"“ H={H12 -G RS TI-39§ 3-CF3 H Zplf W Sr/sI-40 H 3- OPh
H2"-d ..éﬂ a1 H43-‘9IIH‘2:;CI R/3~1;flg H‘4- H2l"-Cl RIS 1-43 H
v E 2 GRS 1T E 2 d mS idsf ad ol Oes s 1ds b
3-CF3 Hp2- FS—A—56—H3fPh H2=CCR3R- ST TP ST 2- OCF3 RS
1-52 HA O\}b '-(IfS RIS ?-%HALCFS H 2" OCF3 R'S 51 WO 03/ (80545

I-32 H 4-OMe H 2”-Ph R/S
I-33 H 4-CF; H 2”-Ph R/S
I-34 H 4-Br H 2”-Ph R/S
I-35 H H H 2”-Ph R/S
I-36 H 4-F H 2”-Ph R/S
1-37 H 4-Et H 2”-Ph R/S
1-38 H 4-Cl H 27-Cl R/S
1-39 H 3-CF; H 27-Cl R/S
1-40 H 3-OPh H 27-Cl R/S
I-41 H 3-Cl H 27-Cl R/S
1-42 H 4-OMe H 27-Cl R/S
1-43 H 4-CF, H 27-Cl R/S
1-44 H 4-Br H 2”-Cl R/S
1-45 H H H 27-Cl R/S
1-46 H 4-F H 2 -Cl R/S
1-47 H 4-Et H 27-Cl R/S
1-48 H 4-Cl H 27-OCF; R/S
1-49 H 3-CF; H 2”-OCF; R/S
I-50 H 3-OPh H 2”-OCF; R/S
I-51 H 3-Cl H 2”-OCF; R/S
I-52 H 4-OMe H 2”-OCF; R/S
I-53 H 4-CF, H 2”-0OCF; R/S
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1-91 H4-CF3 4'-CF3 HR'S 1-92 HH4'-CF3 HR'S 1-93 H4-Ow 4'-CF3 HR/'S
1-94 H3-d 4 -CF3 HR'S 1-95 H 3,4-diF 4 -CF3 HR'S 1-96 H 3-Ow 4'-CF3
HRS 1-W0oblo@5& 6-tri-F 4'-CF3 HR'S 1-98 H 3-Ph 4' - CFBCHURIF8899 99 H
4-Br 4 -CF3 HR/'S 1-100 H3-NQ2 4'-CF3 HR'S 1-101 H3,4- 4 -CF3 HR'S

—

rrethyleqed-l—?éy 102 HA-F4 3 1HR-S—3=163 2 e FT 4 gRF3IH RS
1104H21f' I-H 4'- ]éFS HR/é 5H2,§-di-F4' CF3 HR'S 53(W
03/ 0805 l-_\ D("TI 2/ NQQQ0Q 106 11 -3 H r 4' f\l' nlco h 10— 3 4_d _
T ORI T Z _u Ot lo =1 T ’ |
~cF3 B RS 1 . o8 H 3, 5-d| i@‘ o3 HR'S 1-109 Wi B R =

R/S 1- '|ﬂ H.-4-E 4 . CE3 1H DI% | 1 K2 GI 4 1cF3 ,’ rvq +=3+121Et H
4' - CF3 -|F\’/I‘582 -113{i|4|Pr ﬂ’MéFS -|F\’/SHl-114H43 34-CIB:/§HR/S 1-115
H3-Br 4 -CF3 HRS 1-1168 HA-MS 4 -CE3 H RS ;é,&"ﬂH A 1-CF3 HR'S
1-118 H| 2, 38i -Me 4 Hor3 |H RASF 12119 H Hi4' -cFd 2" W R 17120 H 3- CF3
"_CF3 P2"-Me RIS 1-121 H 3-CPh 4'-CE3 2"-Me RLG 1-122 W3 . 41 CF3 2"-M
R'S 1-84 H 4-Br H 37-Cl R/S

1-85 H H H 3"-Cl R/S

1-86 H 4-F H 3"-Cl R/S

1-87 H 4-Et H 3".Cl R/S

1-88 H 4-Cl 4’-CF, H R/S

1-89 H 3-CF, 4’-CF, H R/S

1-90 H 3-OPh 4’-CF, H R/S

191 H 4-CF,4 4’-CF; H R/S

1-92 H H 4’-CF, H R/S

1-93 H 4-OMe 4’-CF, H R/S

1-94 H 3-Cl 4’-CF, H R/S

1-95 H 3,4-diF 4’-CF, H R/S

1-96 H 3-OMe 4’-CF; H R/S

1-97 H 2,3,6-tri-F 4’-CF, H R/S

1-98 H 3-Ph 4’-CF, H R/S

1-99 H 4-Br 4’-CF, H R/S

1-100 H 3-NO, 4’-CF, H R/S

I-101 H 3,4- 4’-CF, H R/S

methylenedioxy

1-102 H 4-F 4’-CF; H R/S

1-103 H 2,3-di-F 4’-CF, H R/S

1-104 H 2,4-di-F 4’-CF, H R/S

I-105 H 2,5-di-F 4’-CF, H R/S
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1-123 H4-Owe 4'-CF3 2"-Me RS 1-124 H 4-CF3 4'-CF3 2"-Me RIS 1-125 H
4-Br 4'-CF3 2"-M RIS 1-126 H4-Ad 4'-CF3 2"-Me RIS 1-127 H 4-F 4'-CF3
2"-Me R/ SOD3/080843H 4-Et 4'-CF3 2"-Me RIS 1-129 H 4-C 4' pCERS@3/osB¥y R/ S
1-130 H 3-CF3 4'-CF3 2"-Ph R'S I-131H3-O°h 4'-CF3 2"-Ph RI'S 54 WO
03/ 080545—PEFUSP3F 65899 T T3 1 3TC4r<er3 Z TP WS - IR8 H|4- Ove
4'-CF3 2"- Eh R'S 1-?34" Hi 4 '(_"J’:’:%‘ 4'4-CF3 2" Ph RI'§ 1-135 H 4-Br 4'|-CF3 2"-Ph
v 3§ PR S 1830 1 4 008 ofa 2 O WS | 1140 K b O3 4|-cF3 2
Z?Jvelzr %ﬁ’—‘gbggpu é?‘slgcl-szﬂ FZI 3'3L4' 85 3 -MCI 4'55%15,1\4%‘“ f-SBr 121'15196122
o § B¥5Ta s [ s G 08 2 Jarsms 1150 fa oy
2":88953>Rl ?1?02 ?5?? #1‘4} 5olveH4?‘3‘m2 _;, -%q S 1-?ISZ)HH1;1-L §3. 13 E?F342'-'-CF o?éFs
RIS 1185 A B 4 O3 2 OB RS —— e, H RIS

I-112 Et H 4’-CF; H R/S

I-113 H 4-iPr 4’-CF; H R/S

I-114 H 4-CF, 4’-CF3 H R/S

I-115 H 3-Br 4’-CF; H R/S

I-116 H 4-MeS 4’-CF; H R/S

I-117 H 4-NO, 4’-CF; H R/S

I-118 H 2,5-di-Me 4’-CF; H R/S

1-119 H H 4’-CF; 2"-Me R/S

1-120 H 3-CF; 4’-CF; 2"-Me R/S

I-121 H 3-OPh 4’-CF; 2”-Me R/S

I-122 H 3-Cl 4’-CF; 2"-Me R/S

1-123 H 4-OMe 4’-CF; 2”-Me R/S

I-124 H 4-CF, 4’-CF; 2”-Me R/S

I-125 H 4-Br 4’-CF; 2”-Me R/S

I-126 H 4-Cl 4’-CF, 2"-Me R/S

1-127 H 4-F 4’-CF, 2”-Me R/S

1-128 H 4-Et 4’-CF; 2”-Me R/S

1-129 H 4-Cl 4’-CF, 2”-Ph R/S

1-130 H 3-CF; 4’-CF; 2”-Ph R/S

I-131 H 3-OPh 4’-CF, 2”-Ph R/S
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1-156 HH 4'-CF3 2"-OCF3 RIS 1-157 H4-F 4'-CF3 2"-0OCF3 R/'S 55 WO

03/ 080545 PCT/US03/08899 1-158 H 4-Et 4'-CF3 2"-OCF3 R/'S 1-159 H 4-C
4' - CF3 3"WOB3m40845 1- 160 H 3-CF3 4'-CF3 3"-Me RIS 1-161 HPBT/®Rh3/¢889CF3
3"-M RS 1-162 H3-d 4 -CF3 3"-M RIS 1-163 H4-Owe 4'-CF3 3"-Me R' S

P S e 653?27 A 4-F 9 :CF3 3"- ng R :é :i’gi’%fé"hhfi %m% :12]1:26314 gy
5 onla s o OB g 18 Hb G TS g oo e 1RralH 4o
R T G B
e B P T ST Y o
3"-0 RES_1.183 H 4-Ove |4 - CF3 3" & RIS 56 WO103/0805451 PCTLUSA3/ 08899
1-184 H|4- &8 4 [ orsHa - d RS 1-185 H 4G 4 -|ors? ¥ 0 | RS 1186 H H
4 -CF3 f (1?137R/ H 4-F 4’-CF, 2”-Ph R/S

1-138 H 4-Et 4’-CF, 2”-Ph R/S

1-139 H 4-Cl 4’-CF; 2”-Cl R/S

1140 H 3-CF, 4CF, 2l RIS

1-141 H 3-OPh 4’-CF; 2”-Cl R/S

1-142 H 3-Cl 4’-CF; 27-Cl R/S

1-143 H 4-OMe 4’.CF; 27-Cl R/S

1-144 H 4-CF; 4’-CF; 27-Cl R/S

1-145 H 4-Br 4’-CF, 2”-Cl R/S

1-146 H H 4’-CF,4 2”-Cl R/S

[-147 H 4-F 4’-CF; 27-Cl R/S

I-148 H 4-Et 4’-CF; 2"-Cl R/S

1-149 H 4-Cl 4’-CF; 2”-OCF; R/S

I-150 H 3-CF; 4’-CF; 2”-0OCF, R/S

I-151 H 3-0OPh 4’.CF,3 2”-0OCF; R/S

I-152 H 3-Cl 4’-CF; 2”-0OCF; R/S

I-153 H 4-OMe 4’-CF; 2”-0CF; R/S

1-154 H 4-CF; 4’-CF; 2”-0CF; R/S

I-155 H 4-Br 4’-CF; 2”-OCF; R/S

I-156 H H 4’-CF; 2”-OCF; R/S

157 H 4F & CF, 2°-OCF, RIS
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1-187 H 4-F 4' -CF3 3"-C( R/'S 1-188 H 4-Et 4'-CF3 3"-( R'S 1-189 HH
4'-CF3 4"-CF3 /'S 1-190 H4-d 4'-C0 HR'S 1-191 H3- CF3 4'-Cd H RS
1-192 H Wwe'o3/@03¢% /'S 1-193 H 4-Owve 4'-C HR'S 1-194 HpBTMSO3Mss® H R/ S
1-195 H4-Br 4-d HR'S 1-196 H3-Ph 4 -0 HR'S 1-197 H4-Ad 4 - H
RS 1-

20 RS 01 o ald PR H RS20 Ho e di[F 4O HRS
3 oodi A ! W o 1 206 i et o a e DS ale 4 -a H
5/3/S 08(%-5:2_15 B, U5 ohase H?lc :His :.Fé“jcﬁgai EA i :n;ei;/esé _1I-V§Rl/f H 35ZJP\r?D
Mo 1 batla drs 4 a o ROB S | 5. o H 4 mi| 4 O MR S| 1-216 H H
40 2L-Mp RS2 e O P MRS RIS B s 27 M RIS

1-163 H 4-OMe 4’-CF; 3”.Me R/S

I-164 H 4-CF; 4’-CF; 3".Me R/S

I-165 H 4-Br 4’.CF; 3”-Me R/S

1-166 H H 4’.CF; 3"-Me R/S

1-167 H 4-F 4’-CF; 3”-Me R/S

[-168 H 4-Et 4’-CF; 3”-Me R/S

1-169 H 4-Cl 4’-CF; 3”-OMe R/S

I-170 H 3-CF; 4’-CF; 3”.OMe R/S

I-171 H 3-OPh 4’-CF; 3”.OMe R/S

1-172 H 3-Cl 4’-CF; 3”-OMe R/S

I-173 H 4-OMe 4’-CF; 3”.OMe R/S

1I-174 H 4-CF; 4’-CF; 3”.OMe R/S

1-175 H 4-Br 4°’-CF; 3”-OMe R/S

1-176 H H 4’-CF; 3”-OMe R/S

1-177 H 4-F 4’-CF; 3”.0Me R/S

I-178 H 4-Et 4’-CF5 3”-OMe R/S

I-179 H 4-Cl 4’-CF; 3”-Cl R/S

1-180 H 3-CF; 4’-CF; 37.Cl R/S

I-181 H 3-OPh 4’-CF; 37.Cl R/S

I-182 H 3-Cl1 4’-CF; 37.Cl R/S

1-183 H 4-OMe 4’.CF5 37.Cl R/S
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1-220 H 3-CF3 4'-d 2"-Ph RIS 1-221 H3-CPh 4'-C 2"-Ph RFS 1-222 H 3-C
4'-Cd 2"-Ph RIS 1-223 H4-Owe 4'-d 2"-Ph RIS 1-224 H 4-CF3 4'-A 2"-Ph
RIS 1-2280lB34dsBes 4' -Cl 2"-Ph RIS 1-226 HH 4'-d 2"-Ph RCEUSWH/@&RP H 4-F
4'-C 2"-Ph RIS 1-228 H4-Et 4'-d 2"-Ph RFS 1-229 H4-A 4 -d 2"-d RS

R e L Bl ] IV o5 M IR B S VA D K e
DR M e B PRER S B ML 2 S SN o e Pl
AN s e e Tl AV ST ST W S Y N vl
0 2locE3 RS 1244 lm 4 ce3 4 To on oers Ars—gosaslHapr14' - G
o ocr3 [R &8 2he HIH 4| a FF- oorg RS 2247 H Y-t -0 gfs odF3 RS
1-248 H|4-Et_4'-0 2" OCH3 RIS 1240 H 4 G—4-lo—g3: e 50 H 3- CF3
PO BRI T PRl A <Y YA S bt TS W WA SRR
RS I-189 H H 4’-CF; 4’-CF, R/S

I-190 H 4-Cl 4'-Cl H R/S

1-191 H 3-CF; 4-Cl H R/S

1-192 H H 4’-Cl H R/S

I-193 H 4-OMe 4’-Cl H R/S

I-194 H 3-Ci 4-Cl H R/S

1-195 H 4-Br 4’-Cl H R/S

I-196 H 3-Ph 4’-Cl H R/S

I-197 H 4-Cl 4-.Cl H R/S

1-198 H 4-CF; 4’-Cl H R/S

I-199 H 4.F 4’-.Cl H R/S

1-200 H 2,3-di-F 4’.Cl H R/S

1-201 H 2,4-di-F 4’-Cl H R/S

1-202 H 2,5-di-F 4’-.Cl H R/S

1-203 H 2,6-di-F 4°-.Cl H R/S

1-204 H 3,4-di-F 4’-Cl H R/S

I-205 H 3,5-di-F 4-Cl H R/S

1-206 H 2,3,5-tri-F 4-Cl H R/S

1-207 H 4-Et 4’-Cl H R/S

1-208 H 3-OMe 4’-Cl 4”-Cl R/S

1-209 H 4-Cl 4’-Cl 2”-Me R/S
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1-253 H4-Owe 4'-Cd 3"-Me RS 1-254 H4-CF3 4'-d 3"-Me RIS 1-255 H 4-Br
4'-d 3"-M RS 1-256 HH 4 -d 3"-M RIS 1-257 H4-F 4'-d 3"-Me RS
1-258 H 4avaw3dgosd 3"-Me RIS 1-259 H4-d 4'-d 3"-0ve RPSI/UeRZ®89H 3- CF3
-0 3'-Qve RS 1-261 H3.0Ph 4'-C 3'-OWe RIS 50 VD 03/080545 ~

RS ] 64 W0 O3 470 |- V'R S| 12451 g 48 3| O RIS 1266 H
H 4 -d |3~ vr PS I1[267 ::%"4' ¢t 3"-4f“e RS 12”%“ Hr4- - 3"-Owe
R{ S 1_. 6% Q" P i/ ;Ci 130-79 . ’)Sr\| ZL;??% 03 233'_3"(‘- C14 § C1 F!/En 1- .271 H
g" EjcP:Ih é/ 1{(2273 '|'4' e % al RS 274 H Oz”ﬁﬁéé a3 é/_sd
320 RIS #5751 aicrs b G & R & 579 1 2 m T A TR S
P T T R P W X m PRSI DY T R T N

1-215 H 4-Br 4-Cl 2”-Me R/S

1-216 H H 4°-.Cl 2”-Me R/S

1-217 H 4-F 4’-Cl 2”-Me R/S

1-218 H 4-Et 4’-Cl 2”-Me R/S

I-219 H 4-Cl 4’-Cl 2”-Ph R/S

1-220 H 3-CF; 4’-Cl 2”-Ph R/S

1-221 H 3-OPh 4’-Cl 2”-Ph R/S

1-222 H 3-Cl 4’-Cl 2”-Ph R/SA

1-223 H 4-OMe 4’-Cl 2”-Ph R/S

1-224 H 4-CF; 4’-Cl 2”-Ph R/S

1-225 H 4-Br 4°-Cl 2”-Ph R/S

1-226 H H 4’-Cl 2”-Ph R/S

1-227 H 4-F 4’-Cl 2”-Ph R/S

I-228 H 4-Et 4’-Cl 2”-Ph R/S

1-229 H 4-Cl 4’-Cl 2”-Cl R/S

1-230 H 3-CF, 4°-Cl 2”-Cl R/S

1-231 H 3-OPh 4’-Cl 2"-Cl R/S

1-232 H 3-Cl 4’-Cl 2"-Cl R/S

1-233 H 4-OMe 4’-Cl 2"-Cl R/S

1-234 H 4-CF; 4’-Cl 2”-Cl R/S

1-235 H 4-Br 4’-Cl 2”-Cl R/S
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1-285 H 3-CF3 4'-Me HR'S 1-286 H 3-OPh 4'-Me H R'S 60 WD 03/ 080545
PCT/ USO3/ 08899 1-287 H4-OVe 4' -Me H RS 1-288 H4-C 4' -Me HR' S 1-289
H 4- CF3 AVOMBOMSR' S 1-290 H 4-Br 4'-Me H R'S 1-291 H H BCTNSOHASRS 1- 292
H4-F 4 -M HR'S 1-293 H 2, 3-di-F 4 -M HR'S 1-294 H 2, 4-di-F 4' -Me H
RIS 1- 2952 Srei—fad—e—tHR S =5 S 1- 297 H
3,4-di - 4" H R'S" 1-298 H 3, 5-di S 9 Ctri-F
4 -Ne HIRES——3-3b0—HA—Ft|-4 e HRIS— 1588t H-SCa =B RgRS  1-302 H
3-CF3 4|-t BV HR S H1-303 H 5 oPh 4 -t-Bu HRY 1-304 H[4-OVe 4' -t-Bu H
RIS 1-305—H 4G4t Bd H-RES—I-306—H A=EFS—4—tsBeHR-Sgst=307 H 4-Br
4 - t-BulH P8 1l308BH Al -t BU HR'S 1800 HU-F 4a-t-Bu N'R'S 1-310 H
2, 3- di - B4'—t - Bul HRLS— 318 -2 41 dhi—F At —BriH-REG—H 3322 5- di -
4 -t-Bu|H R*E 61| wo 83/ 080545%PLT Us03/ 08899 1-1313 BFP. 6ldi N 4’| t-Bu H
SP21A  HQR AlAdAL . E A"t By H PR C© 1_21L5 L1 2 A C ' L1y

RS 1 1240 | H it Wo! T B 16 “2”-6c1?3| Bty S

1-241 H 3-OPh 4’_Cl 2”-OCF; R/S

1-242 H 3-Cl 4’-Cl 2”-0OCF; R/S

1-243 H 4-OMe - 4°_Cl 2”-OCF; R/S

1-244 H 4-CF; 4’-Cl 2”-OCF; R/S

1-245 H 4-Br 4’-Cl 2”-OCF; R/S

I-246 H H 4’-Cl 2”-OCF, R/S

1-247 H 4-F 4’.Cl 2"-0OCF; R/S

1-248 H 4-Et 4’-Cl 2”-0OCF; R/S

1-249 H 4-Cl 4°_Cl 3”-Me R/S

1-250 H 3-CF; 4’-Cl 3”-Me R/S

1-251 H 3-OPh 4’-Cl 3”-Me R/S

1-252 H 3-Cl 4’-Cl 3”-Me R/S

I-253 H 4-OMe 4’-Cl 3”-Me R/S

1-254 H 4-CF; 4’-Cl 3”-Me R/S

1-255 H 4-Br 4’-Cl 3”-Me R/S

1-256 H H 4’_Cl 3”_Me R/S

1-257 H 4-F 4’-Cl 3”-Me R/S

1-258 H 4-Et 4’-Cl 3”-Me R/S

1-259 H 4-Cl 4’-Cl 3”-OMe R/S

1-260 H 3-CF,; 4’-Cl 3”.OMe R/S

1-261 H 3-OPh 4’-Cl 3”-OMe R/S

59



1-316 H 2,3, 5-tri-F 4' -t-Bu HR'S 1-317 H4-Et 4'-t-Bu HR'S 1-318 H 3-C
4'Br HR'S 1-319 H3-CF3 4'-Br HR'S 1-320 H3-0Ph 4'-Br HR'S 1-321 H
4-OVe 4' -\BO 0BI0S#58 1-322 H 4-C 4'-Br H RS 1-323 H 4- CEBCH/USBI0sIR S
1-324 H4-Br 4'-Br HR'S 1-325 HH4' -Br HR/S 1-326 H4-F 4 -Br HR/S
1- 327_ H_ 2% —Fra4—=fr HRFS3Er 328TH 2, 4-@i - F -BroMeR'p #5329 H
2 5-di-F 4" B 430 H 2. 6-d{-F 4'-Br 1-331|H 3, 4-di -F 4' -Br
HR'S }-332-H 3 B RS TS 4- B Fofe H R os 19334 H
2.3 6-tfi-E°X -B 1-335 H3-01 4',6'-di ¢ HR'S 1{336 H 3-CF3
4' 6" -d—E=H+ 3FH-3- R =476 -uh,_c"'fl t R S3Hpe 30| H ROV 4', 6' -di
O HRS &0 545 PCT/ US03/ 08899 1-339|H 4-0 4'|6'-di ¢ HR'S
1- 340 Hl4-CF3 4" ; H-RES—+—4d—HABr—4'6 HRES—1-342 H H
2 6 -di A28 RrE 11343 [H 4- %% 6f-di &R ig44H4Et 4l 6 -di d
HRS 1-345 H3la 4 (d 4 diF pylHRsg 2 ..,:; 4 (5 4-di F- Ph) H
RIS 15471805 CPh 4l (2 a-di P B RIS G o481 10K 4| - (Soa-di F- phy H
RIS 1-267 4-F 4°_Cl 3”-OMe R/S

1-268 4-Et 4’-Cl 3”-OMe R/S

1-269 4-Cl 4’-Cl 3”.Cl R/S

1-270 3-CF; 4’-Cl 3”.Cl R/S

1-271 3-OPh 4’_Cl 3”-Cl R/S

[-271 3-Cl 4’-Cl 3”-Cl R/S

1-272 4-OMe 4°-Cl 3”.Cl R/S

[-273 4-CF; 4’_Cl 3”-Cl R/S

[-274 4-Br 4’-Cl 3”-Cl R/S

I-275 H 4’-Cl 3”-Cl R/S

1-276 4.F 4’-Cl 3”-Cl R/S

1-277 4-Et 4’-Cl 3”-Cl R/S

1-278 3-CF; 4’-CF; 4”.Cl R/S

[-279 4-OMe 4’-CF; 4”.Cl R/S

1-280 4-Cl 4’-CF; 4”.Cl R/S

I-281 4-CF; 4’-CF; 4”_Cl R/S

[-282 4-Br 4’-CF; 4”-Cl R/S

1-283 H 4’-CF; 4”-Cl R/S

1-284 3-Cl 4’-Me H R/S

I-285 3-CF; 4’-Me H R/S

I-286 3-OPh 4’-Me H R/S

60



1-349 H4-Ad 4'-(2,4-diF-Ph) HR'S 1-350 H4-CF3 4'-(2,4-diF-Ph) HR/'S
1-351 H4-Br 4'-(2,4-diF-Ph) HR'S 1-352 HH 4'-(2,4-diF-Ph) HR' S 1-353
H 4-F 4" wWapdeghsd5 Ph) HR' S 1-354 H 4-Et 4'-(2, 4-di F- Ph) PEITRA63/08899355 H
3-d 4'- (1H—pyrro| yI) HRS 1-356 H 3-CF3 4'-(1Hpyrrol-yl) HR' S 1-357
H 3- OPh 1687 PyTT O Y)T H Wonte 1- po8 HedvOVE 4 - (TH-pyrfolrgl) |H RS
1-359 H|4-d 4'-(IHpyrro-yl) HR'$ 1-360 H 4-[CF3 4'-(I Hpyrroll-yl) HR'S
1-361 H#FEBpA =f(iFgyrmo=vichi RP I-804 1 H F - (GFPY[TORsYyT)| HR'S
1-363 H|4-F 4' - (LHpyrrol|yl) HR' S| 1-364 H 4-Bt 4'-(1Hpyrrol-yl) HR'S
63 WO 03108955 PETHHS031108898r, 1395 H g3 4 [ CF3|H (7] Rss30g H 3-CF3
4'-CF3 H (- 1-B67 3-QF3 4" - ¢ HI(+) 1-368 H3-CF3 4'1Cl H (-) 1-369 H
HI4'-CF:, Hl_c‘ol 379H::4"—-€!‘—43%E—R——r—3‘7m3-0 A —gGF3H =372 H 4-C
4'-CF3 H ( 1-B73 H4-d 4'-CF3 H|(-) 1-374 H3-Ad 4 -0 H(+) 375H
3-d 4" +a—HA{r+—31+FF6H3Ph4—CF3 HE‘XIIh St HgH= Gﬁgl"(_*) 1-378 H
H4 -d |H (It)” 1-379HH 3-IF, 5-F 4'-CF3 &fes 380 H3-F, |4-F 4 -ICF3 HR'S
la-1 Me M4-CO_H-HRLS

292" |  H 4-F 4’-Me H R/S

1-293 H 2,3-di-F 4>-Me H R/S

1-294 H 2,4-di-F 4-Me H R/S

1-295 H 2,5-di-F 4>-Me H R/S

1-296 H 2,6-di-F 4>-Me H R/S

1-297 H 3,4-di-F 4-Me H R/S

1-298 H 3,5-di-F 4’-Me H R/S

1-299 H 2,3,5-tri-F 4’-Me H R/S

1-300 H 4-Et 4’-Me H R/S

1-301 H 3-Cl 4’-t-Bu H R/S

1-302 H 3-CF, 4’-t-Bu H R/S

1-303 H 3-OPh 4’-t-Bu H R/S

1-304 H 4-OMe 4’-t-Bu H R/S

1-305 H 4-Cl 4’-t-Bu H R/S

1-306 H 4-CF; 4’-t-Bu H R/S

1-307 H 4-Br 4’-t-Bu H R/S

1-308 H H 4’-t-Bu H R/S

1-309 H 4-F 4’-t-Bu H R/S

1-310 H 2,3-di-F 4’-t-Bu H R/S

1-311 H 2,4-di-F 4’-t-Bu H R/S

1-312 H 2,5-di-F 4’-t-Bu H R/S
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la-35 M@ HH 2"-

Ph RIS

la-36 Me 4-F H 2"-

Ph RIS 65 WO 03/ 080545

PCT/ US03/ 08899 1a-37 Me 4-Et H2"-Ph R'S la-38 M 4-C H2'-0 R'S 1la-39
Me 3- CF3 WDD3/0@s4R/ S 1a-40 Me 3-OPh H 2"-d R'S 1a-41 MeCBASHyMs® -C RS
|a-42 Me 4-OVe H 2"-C RIS la-43 Me 4-CF3 H2'-C RIS la-44 M 4-Br H
2"-A RS Ve =C RS alE;66’l\(§Cf+I-HZHU RS ra-47 Me 4-Et
H2'-O |RISTa-U8 M 4-Q1 H2"-OCFB RIS 1a-49 |Me 3-CF3 H 2"-OCH3 RIS
2" OOFa 5 b3 1B 4 Qs H ' o3 WS ° (h 54 W6 4 br 12 odfa RIS
o o3| éB‘“ra 58 n}énilscn I H rgTiv% fizi%:&e ?P:,_'g%%i ﬁ 37 Vs Ll%;gt " A
56 V0 03/ 3@%@24%“%7 50308800 1 o b3 WO H 5 Mo M B ool W a-Br M
3"-Me RES—La-65( Mo—H-H-3' MBS P = =

1-344 H 4-Et 4’,6’-di Cl H R/S

1-345 H 3-Cl 4’-(2,4-diF-Ph) H R/S

1-346 H 3.CF, 4'(2,4-diF-Ph) H R/S

1-347 H 3.0OPh 4’-(2,4-diF-Ph) H R/S

1-348 H 4-OMe 4’-(2,4-diF-Ph) H R/S

1-349 H 4-Cl 4'-(2,4-diF-Ph) H R/S

1-350 H 4-CF; 4’-(2,4-diF-Ph) H R/S

351 H 4-Br 47(2,4-diF-Ph) H R/S

1-352 H H 4’-(2,4-diF-Ph) H R/S

I-353 H 4-F 4’-(2,4-diF-Ph) H R/S

1-354 H 4-Et 4’-(2,4-diF-Ph) H R/S

1355 H 3Cl 4’ (1H-pyrrol-yl) H R/S

1-356 H 3-CF, 4"(1H-pyrrol-yl) H R/S

1-357 H 3-OPh 4’-(IH-pyrrol-yl) H R/S

1-358 H 4-OMe 4"(1H-pyrrol-yl) H R/S

1-359 H 4-Cl 4" (1H-pyrrol-yl) H R/S

1-360 H 4-CF, 4 (1H-pyrrol-yl) H R/S

1-361 H 4-Br 4"-(IH-pyrrol-yl) H R/S

1362 H H 4" (IH-pyrrol-yl) H R/S

1363 H 4F 4" (1H-pyrrol-yl) H R/S

1-364 H 4-Et 4’-(1H-pyrrol-yl) H R/S
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la-66 M 4-F H3"-M RS la-67 M 4-Et H3"-M RS la-68 Me 4-C H 3"-0Owe
RS la-69 M 3-CF3 H3"-Ow RIS la-70 M 3-CPh H3"-Ok RIS la-71 Me
3-d H 3'wWonkosss |la-72 Me 4-O0vk H 3"-OWe RS la-73 Me 2¢TR3034H8899 OVe R/ S
la-74 M 4-Br H3"-OBM RIS la-75 M HH 3"-O RIS la-76 M 4-F H 3"-Ow
RIS la{77 i 4=t Agd ~ QW R&, TaJ78 WU HI -§ K B-79 M 3-CF3
H3"-d |RFS la-80 M 3-CPh H3" CI RS la-81 Me 3-d H B"'-A RIS la-82
Me 4- OMVH HI_”ggO‘ RF-S—+a-183 ng:c H35-cd RS Tagsd | =B H 3"- ad RS
la-85 M HH 3"-(1 S lj- 86|\/E4FH3"- RS 1a-87 Mg 4-Et H 3"-CA RS
| a- 88 A=A TCF3fH RS 675 W%@WW@?W% 3-CF3
4'-CF3 H R/I§b7la-90f\-}93-03h 47 CF3 |H S la-91 M 4-CF3 4'-8:F3HR/S
| a- 92 Mp—4—+Pr—4—eF3—HR-S L@Fg/ee—ﬁé H4 FCFS 1 R Sg ta- 941y 4-|0Ove 4' - CF3
HRS |a-d‘§%\/e B- CF 4'-CF33%—| S [la-96 Me 3-d 4'-CF3 H R/(Z lla- 97 Me
] n h A Cl 4.} CcEQ L DQ

3-Owve 4 V.I_%G;'# RS 'Hu 98ve B A A RSO GEARS T

1-370 H H 4'-CF, H R

1-371 H 3-Cl 4’-CF, H S

1-372 H 4-Cl 4’-CF; H )

1-373 H 4-Cl 4’-CF, H )

1-374 H 3-Cl 4'-Cl H )

1-375 H 3-Cl 4’-Cl H )

1-376 H 3-Ph 4’-CF; H R/S

1-377 H H 4'-Cl H ™)

1-378 H H 4'-Cl H )

1-379 H 3-F, 5-F 4’-CF, H R/S

I-380 H 3-F, 4-F 4’-CF, H R/S

la-1 Me 4-Cl H H R/S

Ia-2 Me 3-CF; H H R/S

la-3 Me 3-OPh H H R/S

la-4 Me 3-Cl H H R/S

Ia-5 Me 4-OMe H H R/S

Ia-6 Me 4-CF, H H R/S

Ia-7 Me 4-Br H H R/S

Ia-8 Me H H H R/S

Ia-9 Me 4-F H H R/S

Ia-10 Me 2,3-di-F H H R/S
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la-99 Me 4-Br 4'-CF3 HR'S 1a-100 M 3-NO2 4'-CF3 HR'S la-101 Me 3, 4-
4'-CF3 HR'S nethylenedioxy la-102 M 4-F 4'-CFS HR/'S 1a-103 M 2,3-di-F
4' - CF3 HW0$3/080843104 Me 2,4-di-F 4'-CF3 HR'S 1a-105 Me PCHAWD3/M8d - CF3 H
RIS la-106 Me 2,6-di-F 4 -CFS HR'S la-107 M 3,4-di-F 4 -CF3 HR/'S

|l a- 108 We—§,prdifF Az CFJ H fhaF 1a] 109 My Z, 3, 3-trigF 4 { CFR/sH 'S la-110
Me 4- Et jl'd:‘C!\:E ':'!:\)/...S ula:_l’]:lnl\/tiZ-Cl 4'-CF3 HRIS la-112({Me 3-Brf 4'-CF3 H
03/ 080645 PCTT UShS/ OB690 | | ar 118 We 4. Mo 4 - GF3 |14 RIS 1al 116 e Jo- NeS
4' - CF3 R-S—tarii? WWWW digieE 4' -CF3 H
R'S |a- 11&”&9 4-IC| 1%?-C'I':3 E illr\FR{b ,,,].'.?..'-}EOJVE 3;CF§“_£' :‘:F3 2':_\- Ne RI'S
i ezioyde Siars mious e R AT
lle’/ -SG:|3a:!12!\éI£W§/ i E'![ eMg?eéngZL’l--ﬁ}éF g/r‘; 2| aI-VEEQ Me |4- -CI 4' - CI;;- E(S?P;]GF:\’?SZ e
la-130 Ne3-CR3 - Ghs—2"Ph-Rer H H RIS

Ta-17 Me 4-Et H H RIS

Ta-18 Me 4-Cl H 2°-Me RIS

Ta-19 Me 3-CF; H 2" -Me RIS

Ta-20 Me 3-OPh H 2" -Me RIS

Ta-21 Me 3-Cl H 2"-Me RIS

Ta-22 Me 4-OMe H 2" -Me RIS

Ta-23 Me 4-CF, H 2"-Me RIS

Ta-24 Me 4-Br H 2"-Me RIS

Ta-25 Me H H 7" Me RIS

Ta-26 Me 4F H 2 -Me RIS

1a-27 Me 4Et H 2°-Me RIS

Ta-28 Me 4-.Cl H 2-Ph R/S

1a-29 Me 3-CF, H 2°-Ph RIS

1a-30 Me 3-OPh H 2°-Ph R/S

Ta-31 Me 3-Cl H 2"Ph RIS

1a-32 Me 4-OMe H 2"-Ph RIS

1a-33 Me 4-CF, H 2"-Ph RIS

Ta-34 Me 4Br H 2"-Ph R/S

1a-35 . Me H H 2°-Ph RIS

1a-36 Me 4F H 2"-Ph RIS
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| a-131 Me 3-CPh 4'-CF3 2"-Ph RIS la-132 Me 3-d 4'-CF3 2"-Ph RIS |a-133

Me 4-Ove 4'-CF3 2"-Ph RIS la-134 Me 4-CF3 4'-CF3 2"-Ph RIS 1a-135 Me 4-Br
4' - CF3 2"'wé'h3/m¥0S45 1 a- 136 Me H 4'-CF3 2"-Ph R'S |a-137 MePeTfosd3/es8¥8 2" - Ph
RIS 1a-138 Me 4-Et 4'-CF3 2"-Ph RIS |a-139 M 4-C 4'-CF3 2"-C R/'S

| a- 140 Ve 35673 T -Gid 2" F O WEB 69 VWO 03R080545 PCITRIS03] 08889 |l a- 141 Me
3-CPh 4'[-CF3 2"-00 R'S lfa-142 M 3{A 4'-CF3 2"-A RS la-143 Ne 4-Owe
4' - CF3 P=QI3fS[ Taud44 V& 4363 4-CF3 § -0 W S zlar 145 MsA-Br 4' - CF3
2"-A RIS la-14p M H4'|-CF3 2"-A |R'S la-147 e 4-F 4'{CF3 2"-|0 R/'S
| a- 148 M 4" Chie 2 - (O &, 1a{149 Mg 4T 4 -¢Rg1 2" {OCRg RIS | a-150
Me 3-CF3 4'-CF3 p"-OCF3 RIS la-151{Me 3-OPh 4'-|CF3 2"-0OCF3 R/'S |la-152 Me
3-0 4" {EF32—OEF3 RS 5355V - OVE 4 -CF3 27" BCE8 R[S ”isa- 154 Me
4- CF3 4'-0‘1% 2" - I:FB RI'S|la-155 Me|4-Br 4'-CF3 2"-OCF3 R{S 1la-156 Me H
' - CF3 2*—ecr3—RIS—¢ -N,Jve?ar A—CF3—{=OCFI R $cf & 158y 4-Et 4' - CF3
2" - OCF3 R/gkﬂloa-lSQ 4-C 4"-CF3 3" |ve R'S |4a-160 Me 3{CF3 4' -|CF3 3"-Me
R'S a6l PhA ORI R S—tapt62 Mg 3-8 s —=CFSga ~Ne R/ S
- H* >-cr RA

163 Ne e b OB 3 e TPl

Ta-43 Me 4-CF, H 2°-Cl R/S

la-44 Me 4-Br H 2"-Cl R/S

1a-45 Me H H 2°-Cl R/S

1a-46 Me 4F H 2°-Cl R/S

la-47 Me 4-Et H 2°-Cl R/S

1a-48 Me 4-Cl H 2"-OCF; R/S

1a-49 Me 3-CF; H 2"-OCF; R/S

1a-50 Me 3-OPh H 2"-0CF, R/S

la-51 Me 3-Cl H 2"-0CF; R/S

Ia-52 Me 4-OMe H 2"-0CF; R/S

o5 Me 4-CF, H 2"-0CF; R/S

Ta-54 Me 4-Br H 2"-OCF; R/S

1a-55 Me H H 2"-0CF; R/S

la-56 Me 4F H 2"-0CF; R/S

la-57 Me 4-Et H 2"-0CF; R/S

1a-58 Me 4-Cl H 3"-Me R/S

1a-59 Me 3-CF; H 3"-Me R/S

1a-60 Me 3-OPh H 3"-Me R/S

Ta-61 Me 3-Cl H 3”-Me R/S

1a-62 Me 4-OMe H 3"-Me R/S
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| a- 164 Me 4-CF3 4

-CF3 3"-

M RS

| a- 165 Me 4-Br 4'

-CF3 3"-

M RS

| a- 166

M H4 -CF3 3"-Me RIS 70 WO 03/ 080545 PCT/ US03/ 08899 |a-167 Me 4-F 4' -CF3
3"-Me R WOolozedd& Me 4-Et 4'-CF3 3"-Me RIS la-169 Me 4- CPCHUSQHFBSY' - OV
RS la-170 M 3-CF3 4'-CF3 3"- OVE RS Ia 171 Me 3-OPh 4'-CF3 3"-Owv R/ S
| a- 172 e—3—E—4T—CFR3-3"~ R5S— o178 e 4OV 253 3R RS la-174
Me 4- CF3 4'-E£3 B - R B Ia-f75 Ne 4-Br 4'-CFB 3"-QOwe S la-176 M H
4' - CF3 3 ve—R-5—tg— e 4R 4R3OV RS 3iF: 17 -7 4'-CF3

a-64 ] ¢ ?-(BJE 3iMe
3"-Ov 'S a- 179 4-Q 3 31-d S la-180 Me 3-CF3 4'-OF3 3"-C
RIS | a-H81+ M 31+0Ph—4—CF3 ""L“ "”S Faat 82— Mer =Gl =¢CF3Rx~=9 R/ S
| a- 183 NMe 21[2-" 4' - d‘—lg 3" d R?IS | g- 184 4- CFB ?‘- C?: 3"-d RS la-185
'\/E 4- Br A - PFS 3' H D/ Q | & :IhQR lvlb H 4' f"|_3 3" DLCO. I (lr:ll-nﬂ i\vn.e 4_ F

T.OF3 3'- SR S| 1 aMiss Me 4Bt 4 o3 3T a RS Ta g0 e NS 4' | CF3
4" -CF3 RL la-190 Me 3-0 4 - CF3- 440 R-S—}a—#9% ﬁ 3."3R7"§ d H RIS
la-192 Ne 326 4-aMy RS 714% 03/{080545" PCT/ USO3? B99| 1a-193 Me H
'-C H|IRLS _1a-194 Me 4- 4' - C H RS

Ia-68 Me 4-Cl H 3”.-OMe R/S

1a-69 Me 3-CF; H 3”.-OMe R/S

Ia-70 Me 3-OPh H 3”.0OMe R/S

Ia-71 Me 3-Cl H 3”-OMe R/S

Ia-72 Me 4-OMe H 3”.0Me R/S

Ia-73 Me 4-CF, H 3”.OMe R/S

1a-74 Me 4-Br H 3”-OMe R/S

Ia-75 Me H H 3”-OMe R/S

Ia-76 Me 4-F H 3”.OMe R/S

Ta-77 Me 4-Et H 3”.OMe R/S

Ia-78 Me 4-Cl H 3”.Cl R/S

1a-79 Me 3-CF; H 3”.Cl R/S

Ia-80 Me 3-OPh H 3”-Cl R/S

[a-81 Me 3-Cl H 3».Cl R/S

1a-82 Me 4-OMe H 3".Ci R/S

Ia-83 Me 4-CF; H 3”-Cl R/S

1a-84 Me 4-Br H 3”.Cl R/S

Ia-85 Me H H 3».Cl R/S

Ia-86 Me 4-F H 3”.Cl R/S

Ia-87 Me 4.Et H 3».Cl R/S

Ia-88 Me 4-Cl 4’.CF; H R/S
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la-195 Me 3-Ove 4'-CA HR'S
la-198 Me 4-Cd 4'-A HR'S
| a-201 Me 2,3-di-F 4'-C H R SpPCrarseissdke

4 -0 HR'S

| a- 200 Mawaopoghs4C] H R/'S

| a-196 Me 4-Br 4'-C( HR'S

la- 197 Me 3-Ph

la-199 Me 4-CF3 4'-d HR'S

2,4-di-F 4 -0 HR'S 1a-203 M 2,5-di-F 4'-0d HR'S la-204 M 2,6-di-F

4' -0 HRF§da OSSP 3 B-dizdr, 2 - ¢ |-|4r<[C:p3 a-1206 NE 3, p-drsF 4'-C HR'S
12207 W& 213 5-4ri P40 RS 1a-208 W 4B 4.0 HR'S 14209 e
40 2] WS a0tk 504§ 2 MRS 1o 513 e 4 N ¢ Ol
el 2 ey o nll
|2|a- gﬁejWﬂe s T82217|M 4 B 2" -Me R B 4fvas-u21a23 [veNEﬁ/EtS
- " Lo . AR =

L?cé§24r%%a'§'-gw % o6 4t 2T RE al bt o
2"-Ph RIS 1;-54_ 22f NEI\TéL-F I gov?é" P+ S4’-CF3 H R/S

1a-95 Me 3-CF; 4°-CF, H R/S

Ia-96 Me 3-Cl 4’-CF, H R/S

Ia-97 Me 3-OMe 4°-CF,4 H R/S

Ia-98 Me 4-Cl 4’-CF,4 H R/S

Ta-99 Me 4-Br 4’-CF, H R/S

Ia-100 Me 3-NO, 4°-CF, H R/S

la-101 Me 3,4- 4’-CF; H R/S

methylenedioxy

la-102 Me 4.F 4°-CF; H R/S

Ia-103 Me 2,3-di-F 4°-CF,4 H R/S

Ia-104 Me 2,4-di-F 4’-CF, H R/S

Ia-105 Me 2,5-di-F 4’-CF, H R/S

Ia-106 Me 2,6-di-F 4’-CF; H R/S

Ia-107 Me 3,4-di-F 4’-CF; H R/S

Ia-108 Me 3,5-di-F 4°-CF,4 H R/S

Ia-109 Me 2,3,5-tri-F 4’-CF, H R/S

Ta-110 Me 4-Et 4°-CF,4 H R/S

Ia-111 Me 2-Cl 4’-CF; H R/S

Ia-112 Me 3-Br 4°-CF, H R/S

Ia-113 Me 4-tBu 4’-CF, H R/S

Ia-114 Me 3-F 4°-CF, H R/S

68



la-228 Me 4-Et 4'-C 2"-Ph RS 1a-229 Me 4-C 4'-C 2"-d R'S 1a-230 Me
3-CF3 4'-d 2"-d R'S la-231 Me 3-0Ph 4'-C 2"-C R'S la-232 M 3-C
4'-d 2" -VOb oRI®s4d a- 233 Me 4-OMe 4'-C 2"-C R'S |a-234 BeTASCHBsW - C
2'-d RIS la-235 Me 4-Br 4'-d 2'-0 RS 1a-236 M H4'-d 2'-d RIS
|l a- 237 M4 T M- CT R SImba- 238 VEp&rt 40 & -O [RBs 1d-239 Me
4-d 440 2"-0F3 RS |@p-240 Me 3{CF3 4' -0 2"-OCF3 R'S| la-241 Me 3-OPh
'-a 2'-%3? 242 e g Sas 2 e 2 RS ®a 243 Wg 4-[0ve 4' -C
2"-OCF3|RIS Ta-pa4 Me 4-|CF3 4" 2"-OCF3 s 73 WD 03/ 080545
PCT/ USO3 € = A=Brgg = Ci—2"=4X RS Tapg2d6 e gd -|Ad 2" - OCF3
RS la{24 atF 4£5a pr- é R'$ 1a-248 Me 4-Et 4' -0 2"-O0H3 R'S
| a- 249 %—4—%—4 —256—N: 4O 3= RS {la- 251 Me
3-oph 4(-d*'3% .M Qo4 §¥3" Me RIS 121253 Me [4- O
4 -d 3L-MRS e—su# 3 5 4 -0
3"-Me R[S P& 25p 'S 1ar257 Ne fbFm‘fr-cl ® M| RS
| a- 258 Me 4-Et 4 Lg—g—pvﬁa—.%——el—ak -
3-CF3 4'|-d*13. g “Ch “Me s57] 2200 M

Ja-121 4’-CF, 2”-Me R/S

Ja-122 Me 3-Cl 4’-CF, 2”-Me R/S

Ia-123 Me 4-OMe 4’-CF, 2”-Me R/S

Ia-124 Me 4-CF; 4’-CF, 2”-Me R/S

Ta-125 Me 4-Br 4’-CF, 2”-Me R/S

Ia-126 Me H 4’-CF, 2”-Me R/S

la-127 Me 4-F 4’-CF; 2”-Me R/S

Ia-128 Me 4-Et 4’-CF; 2”-Me R/S

Ta-129 Me 4-Cl 4’-CF, 2”-Ph R/S

[a-130 Me 3-CF; 4’-CF; 2”-Ph R/S

la-131 Me 3-OPh 4’-CF; 2”-Ph R/S

Ta-132 Me 3-Cl 4’-CF, 2”-Ph R/S

Ia-133 Me 4-OMe 4’-.CF; 2”-Ph R/S

Ia-134 Me 4-CF, 4’-CF; 2”-Ph R/S

Ia-135 Me 4-Br 4’-CF; 2"-Ph R/S

Ia-136 Me H 4°-CF,4 2”-Ph R/S

Ia-137 Me 4-F 4’-CF; 2”-Ph R/S

Ja-138 Me 4-Et 4’-CF, 2”-Ph R/S

Ia-139 Me 4-Cl 4’-CF; 2”-Cl R/S

Ia-140 Me 3-CF; 4’-CF, 2”-Cl R/S
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la-261 Me 3-OPh 4'-C 3"-OMe RIS 1a-262 Me 3-C 4'-C 3"-OMe R'S 1la- 263
Me 4-OMe 4'-C 3"-OMe RIS 1a-264 Me 4-CF3 4'-C 3"-Ove RIS |a-265 Me 4-Br
4 -C 3" -VOMB3MSH5 | a-266 Me H 4' -G 3"-OMe R'S | a-267 MePeTfusdsoessho 3" - Ovk
RS 1a-268 Me 4-Et 4'-C 3"-OMe R'S 1a-269 Me 4-0 4'-C 3'-0 RS

| a-270 MeBeF3 B - Qe 3 -[d RBIGpn/4 YO 0310545 [PCTLUS037 P8SRA a-271 Me
3-0Ph 4]-d 3'-d R'S 14271 Me 3-01 4 -0 3"-dl RS lal272 Me |4- Ove

4 -d e RS THagrs Ne 4 S 4 O S RS Tesard e #RBr 4" - O
3"-0 RIS a-276 Me H 40 3-a R'S 1a-276 Ne 4-F 4-0 3"-Q| R'S
la-277 | PSPV VS NP e ot )

! ATt E 3= oMd A £70 M- CR3I 34 - oig 4 ORI S| 1a-279 Me
4-OVe 4 - d‘—‘é o S e 280k ala 4 3 aLaR's |a 581 Ne 4- CF3
4' - CF3 4 RS a-282 IMe—4-Br A4+ EF3—A-—c—RHS—ta=283 vt “CF3 4"-d

19 - _CF ARG

?Ff/shla fif 30 Womd Y Taloss M3 crd 4 Ve R RSV a286 Me
- OPh 41 NB_H RIS—1-a- 287 e Ove——her , 42l Ve H RS
12-280 M B3 b N H B S T2 200|Me 450 4 -Ne HA'S la-381 Ne H 4' - Mo
HRS l[a202 Mol4-F 4" Ne HRES

Ia-146 Me 4’-CF; 2"-Cl R/S

Ia-147 Me 4-F 4’-CF; 2"-Cl R/S

Ia-148 Me 4-Et 4’-CF; 2”-Cl R/S

Ia-149 Me 4-Cl 4’-CF; 2".0CF; R/S

[a-150 Me 3-CF; 4’-CF; 27-0OCF; R/S

Ia-151 Me 3-OPh 4’-CF; 2"-0OCF, R/S

[a-152 Me 3-Cl 4’-CF; 2”-OCF, R/S

[a-153 Me 4-OMe 4’-CF; 2”-OCF, R/S

[a-154 Me 4-CF; 4’-CF; 2”-OCF; R/S

Ia-155 Me 4-Br 4’-CF; 2"-0OCF; R/S

Ia-156 Me H 4’-CF; 2"-0OCF; R/S

Ia-157 Me 4-F 4’-CF; 2”-OCF; R/S

Ia-158 Me 4-Et 4’-CF; 27-OCF; R/S

la-159 Me 4-C1 4’-CF; 3"-Me R/S

Ia-160 Me 3-CF; 4’-CF; 3”-Me R/S

Ia-161 Me 3-OPh 4’-CF; 3”-Me R/S

[a-162 Me 3-Cl 4’-CF; 3”-Me R/S

Ia-163 Me 4-OMe 4'-CF, 3"-Me R/S

Ia-164 Me 4-CF; 4'-CF; 3”-Me R/S

[a-165 Me 4-Br 4’-CF; 3”-Me R/S

la-166 Me H 4'-CF; 3"-Me R/S
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la-293 Me 2,3-di-F 4'-M HR'S [a-294 Me 2,4-di-F 4 -M HR'S la-295 M
2,5-di-F 4'-Me HR S 75 WD 03/ 080545 PCT/ US03/08899 |a-296 Me 2,6-di-F
4'-Me H RIG3h&s207 Me 3,4-di-F 4'-Me HR'S |a-298 Me 3, bewiushs/aBsone H RS
la-299 Me 2,3,5-tri-F 4 -M HR'S 1a-300 M@ 4-Et 4'-M HR'S 1a-301 M
3-d 4' {T-RUell S Ma-302 Me43-CF3[4" -t#lBm; H RIS 3aM303| MeRB- OFh 4' -t-Bu
HRS la-304 Me[4-Ove 4'|-t-Bu HR'S 1a-305 Me|4-0 4'-tiBu H RIS 1a-306
Me 4- CF3 26 BU H RS Tla- 304eMVe 4{Br 4b-dr; Bu H R/F8-Md a- BOSRSE H 4'-t-Bu H
RIS 1a{309 Me 4F 4'-t-Bu HR'S 14-310 Me 2,3-di-F 4'-t{Bu H RIS la-311
Me 2, 4- (F_Fllég-L- RS TagglZ W Z, sw@F; F 4'[-t3BoMel R[ S Rrisa- 313 Me
2,6-di-IF 4" - HR'S Ilja-314 Me 3)4-di-F 4'-t-|Bu HR' S |la-315 [Me
3,5-di-F TFBZI g Bur i RS Tja- 35&cAE 23, 5-FI0r; F 4 |-t 3BoMel R[S risa- 317 Me 4-Et
I4'-t-BuH | p- 318 3-d 4"-Br|[HR'S la-319 Me 3-CFB 4' - HRS
a- 320 e3P —hHRS GphSAJ. Vedr e 4 -|Br 3¥oM:S V0 R UJ/ 080545

PCT/ USO3/ 0518@‘5 a-323 M| 4-CF3 4'-Br H R S!‘3 | a-[324 Me 4-Br 4 -B H RS

Ia-172 Me 3-Cl 4’-CF; 37-OMe R/S

Ia-173 Me 4-OMe 4’-CF; 3”-OMe R/S

Ia-174 Me 4-CF; 4’-CF; 3”-OMe R/S

Ia-175 Me 4-Br 4’-CF; 3”-OMe R/S

Ia-176 Me H 4’-CF; 3”-OMe R/S

Ia-177 Me 4-F 4’-CF; 37-OMe R/S

Ia-178 Me 4-Et 4’-CF; 3”-OMe R/S

Ia-179 Me 4-Cl 4’-CF; 37-Cl R/S

Ia-180 Me 3-CF; 4°-CF; 37-Cl R/S

Ia-181 Me 3-OPh 4’-CF; 37-Cl R/S

[a-182 Me 3-Cl 4’-CF;3 37-Cl R/S

Ia-183 Me 4-OMe 4’-CF; 37-Cl R/S

Ia-184 Me 4-CF; 4’-CF; 37-Cl R/S

Ia-185 Me 4-Br 4’-CF; 3»-Cl R/S

Ia-186 Me H 4’-CF; 37-Cl R/S

Ia-187 Me 4-F 4’-CF; 3»-Cl R/S

Ia-188 Me 4-Et 4’-CF; 3"-Cl R/S

Ia-189 Me H 4’-CF; 4”’-CF; R/S

Ia-190 Me 3-Cl 4’-CF; 47-Cl R/S

Ia-191 Me 3-CF; 4’-Cl H R/S

I1a-192 Me 3-Cl 4’-Cl H R/S
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la-325 M@ H4'-Br HR'S l1a-326 M 4-F 4'-Br HR/'S 1a-327 Me 2, 3-di -

4 -Br HR'S la-328 M 2,4-di-F 4'-Br HR'S 1a-329 M 2,5-di-F 4'-Br HR/'S
| a- 330 Mavao6eghs4+ 4'-Br HR'S 1a-331 Me 3,4-di-F 4' -Br PCRUS03/0889832 Me
3,5-di-F 4 -Br HR'S [a-333 M 4-Et 4'-Br HR'S 1a-334 M 2,3,6-tri-F

4'-Br HIRF ok a- B35 W& 3-[0 4 u6 -d] O W& S T4d-336HM 3{CFR/S4' ,|6'-di C H
RS 1a{337 Me 3tCPh 4' |6 -di d HR S la-338 e 4-Ov 41,6'-di |G HR'S
| a- 339 M=o 4T 6l O Haldhe | &- 3404MB1 4-CH3 4" H6' -di CRSH /'S | a-341
Me 4-Br |4',6'-di|C HR'S la-342 M@ H4',6'-di  HRS |[la-343 [Me 4-F
4',6'-di—€§_-lg Rf e 344 Ve 47, 6 -dicld H RS H a- 345 s 3-|d
2(2,4di FBR) HR'S 1a-346 M 3-CF3 4'-(2,4-di F-Ph) H RS |a-[347 Me

3-CPh 4 (%,_ ‘adi —Phye S5, T W 037488545 HCIT7 U037 U$89R/S 1a- 349 Me
4-Cl 4" 4(2,4-di Fy Ph) T4 RIS 12a-350 Me 4-CF3 4'-(R, 4-diF-Ph) HR§ la 351
Me 4-Br (4 (_1§74 P —H-R-Sypta 352 Mg = (2 2= d0gF- P FRS| | a-353 Me
4-F 4 - (2, B4 F Ph) 1WR/Q |a~354 Mp 4-Et 4'-(2,4-diF-Ph)|HR'S |la-355 M
3-CA 4" HH-pyr+p RF-S— =356 M3 §FS 2 (tHgpyT 1ol =we A R/ S
la-357 Ne 3¢Ph -(l\fﬁ virr ol 2 W) HIR'S

1a-199 Me 4-CF, 4'-Cl H R/S

1a-200 Me 4-F 4'-Cl H R/S

Ta-201 Me 2,3-di-F 4'-Cl H R/S

Ta-202 Me 2,4-di-F 4'-Cl H R/S

1a-203 Me 2,5-di-F 4’-Cl H R/S

1a-204 Me 2,6-di-F 4'-Cl H R/S

1a-205 Me 3,4-di-F 4’-Cl H R/S

1a-206 Me 3,5-di-F 4'-Cl H R/S

Ta-207 Me 2,3,5-tri-F 4’-Cl H R/S

1a-208 Me 4-Et 4’-Cl H R/S

1a-209 Me 4-Cl 4'-Cl 2"-Me R/S

1a-210 Me 3-CF; 4'-Cl 2"-Me R/S

Ta-211 Me 3-OPh 4'-Cl 2”-Me R/S

Ia-212 Me 3-Cl 4-Cl 2”-Me R/S

1a-213 Me 4-OMe 4'-Cl 2"-Me R/S

la-214 Me 4-CF, 4'-Cl 2"-Me R/S

Ta-215 Me 4-Br 4'-Cl 2”-Me R/S

Ia-216 Me H 4’-Cl 2”-Me R/S

Ta-217 Me 4-F 4’-Cl 2"-Me R/S

Ta-218 Me 4-Et 4'-Cl 2”-Me R/S
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| a-358 Me 4-Ove 4'-(1 Hpyrrol-yl) HR'S1a-359 M 4-CI 4'-(1Hpyrrol-yl) H
RS la-360 M@ 4-CF3 4' -(1Hpyrrol-yl) HR'S la-361 Me 4-Br 4'-(1
H pyrrol -wOp3mBRsS [a-362 Me H 4'-(1Hpyrrol-yl) HR'S PaTl683/0489%- F
'"-(1Hpyrrol-yl) HR'S la-364 Me 4-Et 4' -(1Hpyrrol-yl) HR'S la-365 M
H 4' - CF3 H3191 af S66M»ME I -¢EB H 1. 45gnt hes| s ofPlsubsgt i RSt ed
a- brono-{phenyl ac¢tates [O[L79] Scheng 1 illustratfes the gemeral prijeparative
routes flor 3§ SYNtNgsi s pr sHGST1 t gt ed 45cm- br ojmo- phEny| acerst es,
a- hydr oXy- phenyl aceti c acj ds and a- hydr oxy- phenyj acetates| Al adf the
I nt er medraggcal beypr EPRT eq.¢Br KNown piacedur es op*-By thosessski|l led in
the artg. Scherrel . Synthesis of substituted a- ereom)- phenyl acet atle,
a- hydr oxy ytHgcetyg—acid— 3@ and [a- Nydrgxy- phenybapet al € k8 03/ 080545
PCT/ US03/ 0538%5 R) O 1} SCCiz/CH2CICHCl )'\ [0 OH 2. B /CH d|CH2C Okt
3. BtOH :“cfl’,'}%z“. - SE‘W- A BRI P NBSCE 4 (R ) e p0 1 OER/SCEL| Sl -2
SBr - X Br {R B) " " 1. TVSCN R). OX\ H2 [HC/EtOH|\ CEt |SI-3 0
SOR- X O EHOFUSECH—( RS XT b1 gH OBt =590+ K 14 OH (R
; FRSE 77Ph CRIsSI|
3). 5 sy & W g\ & ot
Ia-225 Me 4-Br 4-Cl 2”-Ph R/S
Ia-226 Me H 4'-Cl 2”.Ph R/S
Ia-227 Me 4-F 4-Cl 2”-Ph R/S
[a-228 Me 4-Et 4-Cl 2”-Ph R/S
Ia-229 Me 4-Cl 4’-Cl 2"-Cl R/S
1a-230 Me 3-CF; 4-Cl 2"-Cl R/S
Ia-231 Me 3-OPh 4-Cl 2”-Cl R/S
[a-232 Me 3-Cl 4’-Cl 2"-Cl R/S
1a-233 Me 4-OMe 4’-Cl 2"-Cl R/S
Ta-234 Me 4-CF, 4-Cl 2"-Cl R/S
Ta-235 Me 4-Br 4-Cl 2"-Cl R/S
Ia-236 Me H 4-Cl 2°-Cl R/S
[a-237 Me 4-F 4-Cl 2"-Cl R/S
[a-238 Me 4-Et 4-Cl 2"-Cl R/S
[a-239 Me 4-Cl 4-Cl 2”-0CF, R/S
[a-240 Me 3-CF; 4-Cl 2”-OCF; R/S
Ia-241 Me 3-OPh 4-Cl 2”-0CF; R/S
[a-242 Me 3-Cl 4-Cl 2”-0CF; R/S
[a-243 Me 4-OMe 4’-Cl 2”-0CF, R/S
[a-244 Me 4-CF, 4-Cl 2”-OCF,; R/S
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Sl-4 CH

5 ST-5 SBr-1
an ef fi ciwoto3ogmsgenser

SBr - X Br

Example 1 OH 1. SOCl12 Br CEt
[01801 A 2 L three neck roundbottom fl ask was equi pped with
attached to an acid scrubber,

2.

Br2 C

CO0 3 EOHC

@)

a magaetises/esshy bar,

and was pl aced under nitrogen. 4- Chlorophenylacetic acid (200 g) and 1000
mL of 1,[Z2-gifGhtoroetftane Wer esadded,| Tol hoged byl 200Chi onyl Rshl gri de
(103.6 nL). The g¢ondenser| was cooled with 4C watjler. The m xture s heated
to an i ntemE TENpef@Et urfe of @5- 60¢. Gag-€vol ut| op”-eas obsersed |and t he
solid dissolvedfas the ijnternal tenperature rosle to 55-60C over {45 mn.
Br om ne (6§ 33k Was y@dded and g he M xtugecwas nal pt.acred| at RBS5- §0C for 18
h. The ijnternal tenperatufe was thegn raised to |80-85C over 1.5 h and
heat i ng pwaspentimuegfor I8t Eite ol uti;an was [I52€66F,€0| T OrR/SOOM
tenperature, and|247 nL of et hanol was added slomy at O €. The gol ution
was washeel—l—\z\g—gh—“oa-t—e%—ﬁd ovel aniTydFous SpuT s ur fat fis 11je sol vent
was rempved D 037 080545 /US( 3/ 08899 to give 270 g|of crude product
COprOUﬂC‘ CDVZSQ € e‘v‘vao u°°3uC vthgut—Ff g Cl”cl p|UTi§"i_Mgli DTT. R/SI HINVR (400
VMHz, CDC13 7150-7.33 ((dd,” 4F), 5. 29(s H) .24(q, 2H), 1.{28 (t,
3H) . Brarple2—8r ]]\%-‘ SOt 2-CFt ﬁ o Br—Sg/sEtQH Br 5
SI-6 SBr-2 2[(518 ] | the sanfe nanner as t hat descrl bed | L Exarrpl e 1,
conpound-—SBr-2 can—be—preparedtreheompgeta-ty—ayailabie g, 10
Exanpl e [3 82200 1. Mocid Okt 705 B2 B PTCO I/ M3 F

Ia-253 Me 4-OMe 4-Cl 3”-Me R/S

la-254 Me 4-CF; 4-Cl 3”-Me R/S

[a-255 Me 4-Br 4-Cl 3”-Me R/S

[a-256 Me H 4’-Cl 3”-Me R/S

1a-257 Me 4-F 4-Cl 3"-Me R/S

Ia-258 Me 4-Et 4°-Cl 3”-Me R/S

[a-259 Me 4-Cl 4-Cl 3”.OMe R/S

Ta-260 Me 3-CF, 4-Cl 3”-OMe R/S

Ia-261 Me 3-OPh 4-Cl 3”-OMe R/S

Ia-262 Me 3-Cl 4-Cl 3”.OMe R/S

[a-263 Me 4-OMe 4-Cl 3”-OMe R/S

Ia-264 Me 4-CF; 4-Cl 3”.OMe R/S

1a-265 Me 4-Br 4’-Cl 3”-OMe R/S

Ia-266 Me H 4-Cl 3”-OMe R/S

1a-267 Me 4-F 4'-Cl 3”-OMe R/S

1a-268 Me 4-Et 4-Cl 3”-OMe R/S

Ia-269 Me 4-Cl 4'-Cl 3".Cl R/S

Ia-270 Me 3-CF; 4°-Cl 3".Cl R/S
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SBr-3 [0182] In the sane manner as that described in Exanple 1,
SBr-3 can be prepared fromcomercially available SI-7. 15 Exanple 4 Br
COOVe SBrwo 03p@F83] Conpound SBr-4 was purchasd from Al dr ipcl/uShzesseal s

Inc., USA 20 Exanple 5 Br

F3C COCH SOCI 2, Et OH F3C |

conpound

COOEt  NBS F3C COOEt

reflux, [ 2BENZPY NReT oXi de 3(gpat . ) | CCI 44-aief [ uxq, overini ght 85-8(SI-9 SBr-5
[0184] To a solution of (jla, a, (x-tfifluoro-mtqglyl)acetifg acid $l-8
(202. 36 (U, ,87P9 ot pd m[25 ahspr utf ethamal (1.|0 L3*-a@t O] C mes 3qdded
thionyl |chloridel (79 ni, |1.05 nol),|and the 80 WO 03/ 080545 PCT/ YS03/ 08899
resul ti ref T UxRRl OT [ 3 N. gX@ncentrat 30 | n| Vaggo gave a
resi due |whi ch mas partitli oned between Et OAc and water. The organic | ayer
was mas?ed—@h ffﬁaHCIB e DT {Te,  §ldied Over NegoO4| angiscorcent r at ed
in vacup t6 a ford g (96@5 of | crude ethyl | ester SI}t9 as al|pal e
yel I ow IH-eg -t |c of gerudE et hyicester Stz TP~ sy, |ca. 0.51 5
nol ) and hEé‘thO 4évf 56 mol) ip CCl4 (1.0 L) was added benzqyl
per oxi de 5”’ T“" r ou.t..g mgturewes hegtedsgl 75 C k@ 40 min. and
t hen reflu§é3 90 'C overnight (14/h) wuntil tHe brown mxture Recane
nearly ¢o Ss w&th whit-e—preetpriater e mxttrggascogged|to 0 C
filtered tﬁﬁa ﬂgﬁ of celfrF ahd concentratled 1 n vacuo to affford
151. 27 ¢ (QR@ﬁ f brom de SBr f ast+a pahgubrov Ii"g&d. Hre-aroduct was
sufficiént P@7hurk t Mbe dsed 18 dirpctiy*T® the [subdeduent substilt ution
reacti op_This product was al so prepared_by+efhwdrg—(—7a
a-trifl gorB2Rtol yl Mcetilc acid?si -8 wi %t omi rle i b The br eSBncd of SOC12,
and them_quenching with [FtOH ' H NMVR (400 Mz, ”“*%3\: S 7_98 (4 H S)
7.77 (14, 8279 = 7. 84x) | 746Me(1H d, 4EFB.0 H), 051 [1HSt, 9= 7.
Hz), 5.35 (1H s 4,26 (2H, q) 1. BQ (3H_t) 15 Exanplel6 B
) Ia-280 Me 4-Cl 4’-CF; 4°-Cl R/S

Ia-281 Me 4-CF; 4’-CF, 4"-Cl R/S

Ia-282 Me 4-Br 4’-CF; 4”-Cl R/S

Ia-283 Me H 4’-CF;3 4"-Cl R/S

Ia-284 Me 3-Cl 4’-Me H R/S

1a-285 Me 3-CF; 4’-Me H R/S

Ia-286 Me 3-OPh 4’-Me H R/S

Ia-287 Me 4-OMe 4>-Me H R/S

Ia-288 Me 4-Cl 4’-Me H R/S

1a-289 Me 4-CF, 4’-Me H R/S

1a-290 Me 4-Br 4’-Me H R/S

Ia-291 Me H 4’-Me H R/S

Ia-292 Me 4-F 4’-Me H R/S

1a-293 Me 2,3-di-F 4’-Me H R/S

Ia-294 Me 2,4-di-F 4’-Me H R/S

Ia-295 Me 2,5-di-F 4’-Me H R/S
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c

peroxi de (cat.)

COOH SOC12, EtOH C
I CCl 4,

COOEt NBS Cl
r ef | ux,

COCEt | i

refl ux,
overnight SI-10 SI-11 SBr-6
same nanneo 0assosimt descri bed in Exanple 5,

3 h ( Benzoyl
[01851 In the
conmpound SBr - eCcnasopossgar ed

fromcomercially available SI-10." HNVR (400 MHz, CDC13): 8 7.58 (m 1H),
7.42 (m—Z@286) , [ 7. e (M] 2H)6-dk 29[ (s, LHfe 4.26 (nH 2H){ 1RB0 (jt, 3H).
Exanple|7 Br i (OON SOC 2, McOH_ | |[% CO2Me NBS || CO2Me  MeO refljux 3 h MeO
Benzoyl [peOt de| (Cafre) MEO §EBdE réfl ux¢-mwernijght 81-12|SIRB3 §Br-7 25
[01861 I[n the safre manner| as that described in Bxanple 5, [conmpound SBr-7
was preargthog f T PM capmer Ci apbyiavai|l abl M4 - 12.[ " HNMR (400 Rtsz, |CDC13): S
7.43 (df2H), 6.88 (d,2H),} 5.38 (s,1H), 3.81 (s,BH), 3.79|(s,3H.[ 81 WO
03/ 080545 G USP31 G899 | Exainhi® 8 [Br Pov&ECO0H [SOCKH MeOH Prisl GO2Me NBS
Phl 2 [CO M I eflux 3l h Benzoyl peroxide (cat.) CC 4] reflux,
over ni ght—phpd% Pt SBrr 8 [EBL871 [T11 teysane [manngr as|thals described in
Exanpl e |5, conpound S%r- was prepared 5 fromciommercial |y availfabl e
Sl -14. HHMRA4B0— M —CGBCYS S 7162=7-3g, (T 9F), @5. 411 (®is 1)), 3.82
(s, 3H) .| Exanple|9 Br MO S(ll , EtOH MO MeO U 2| COCEt NBS COOEt
reflux, |3 Eﬂggnz3yl ﬁgrox'uc icpl., L&J4W4B3fiux, ovey T giit pjg 19 Sl - 17
SBr -9 i

1a-303 Me 3-OPh 4-t-Bu H R/S

Ia-304 Me 4-OMe 4’-t-Bu H R/S

Ia-305 Me 4-Cl 4’-t-Bu H R/S

Ia-306 Me 4-CF; 4’-t-Bu H R/S

[a-307 Me 4-Br 4’-t-Bu H R/S

Ia-308 Me H 4’-t-Bu H R/S

Ta-309 Me 4-F 4-t-Bu H R/S

1a-310 Me 2,3-di-F 4’-t-Bu H R/S

Ia-311 Me 2,4-di-F 4’-t-Bu H R/S

Ia-312 Me 2,5-di-F 4’-t-Bu H R/S

Ia-313 Me 2,6-di-F 4’-t-Bu H R/S

la-314 Me 3,4-di-F 4’-t-Bu H R/S

Ia-315 Me 3,5-di-F 4-t-Bu H R/S

1a-316 Me 2,3,5-tri-F 4’-t-Bu H R/S

Ia-317 Me 4-Et 4’-t-Bu H R/S

Ia-318 Me 3-Cl 4’-Br H R/S

Ia-319 Me 3-CF; 4’-Br H R/S

1a-320 Me 3-OPh 4-Br H R/S

Ia-321 Me 4-OMe 4’-Br H R/S
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10 [0188]

In the same manner as that described in Exanple 5,

conpound SBr-9

was prepared fromcommercially available SI-16. 1HNVR (400 WHz, CDCl3): S
7.28 (m wb,03@8B% (ml1H), 6.88 (m1H, 6.72 (m1H), 5. 33PC$/USB®/088%1 26
(m2H), 13.80 (s, BH), 1.29 (t.3H). 1% Exanple 10 |Br PhO 2, MeOH
PhO CO2VE NBZ3Php COZdve |ref 146F: 3 I | / 4Bnzoyl| per 8xi de (c&@.) CCl 4,
reflux, [overnight SI-18 SI-19 SBr-1 [0189] In lthe same fmnner gs t hat
descri béd faB2Exafpl M6, clonpotBd SBi- 10 %= prepareH from cBifmrerlcial |y
avail ablle SI-18.['H NVR (400 MHz, CDC13): S 7.4Q-6.98 (m | 20 9H), 5.30 (s,
1H), 3.80 G=253H). BManplle 11 ¥ F3C \ O4TBCN, |KCN H3C \ |OTRS HGL (g) F3C
\ OV H 18-crown-6 CN MJOH OH SI-20 DCM SI-21 86% SI-22 |25 [0190] To a
m xt ure [Of 26t r |11 wa¢ onelt hyl ¥-Fbenzal dehydér SI-20 (25 g), |a 8&tallytic
amount |of KCN apd 18-crown-6 in di¢hl oronet hang (150 ni) [was added slowy
TVBCN (4T @-33%) [ 82 M 037 08954&r PCJ/ USO03/B8899 | at €@ C. TheRfSeadti on
m xture|was stirfed at rgomtenperafure overni ght and wasihed with aqueous
sodi um hicgr@gnal e s ut 1jon. 248&F solfvent 4wds renpvedHundef va&sSuumto give a
crude cyano product. [0191] The aboye cyano product was dissolved in
met hanolf gy HC 0ag. Was| T hgkigbal bgd S54tkw oughl for Hseveral risi nytes at 0
T. The dolution was stirrjed overnight at roomtenperature| neutrjalized
Wi th aqueoyssaOtSOitT O, sgaceENt 1ated4@nd exiracked Wt hrat hyl acetate.
The organic sol iti on was| dried ovel anhydrous sjodi um sul {fate and
concent rratedaPof - gat Tom W i i F f T asiT cgigpm chronaygogr aphyrfsheXjanes/ et hyl
acetate 3 gave t he desfi red hydro yl product |[SI-22 (2875 g, 86% as a
col orl egs 332 HNNRADBO; 33Hdlqur|L ST~ A g 52T (s 10 I H),
3.70 (s, ﬁ) Exanpl'e 12 |0 O F C Ol Ph3P, CBr4 _ FsC Owe

Ia-333 Me 4-Et 4’-Br H R/S

Ia-334 Me 2,3,6-tri-F 4’-Br H R/S

Ia-335 Me 3-Cl 4’,6°-di Cl H R/S

Ia-336 Me 3-CF; 4°,6’-di Cl H R/S

Ia-337 Me 3-OPh 4’,6’-di Cl H R/S

Ia-338 Me 4-OMe 4’,6'-di Cl H R/S

Ia-339 Me 4-Cl 4°,6°-di Cl H R/S

Ta-340 Me 4-CF, 4’,6’-di Cl H R/S

[a-341 Me 4-Br 4°,6’-di Cl H R/S

Ia-342 Me H 4’,6'-di Cl H R/S

la-343 Me 4-F 4’,6’-di Cl H R/S

Ta-344 Me 4-Et 4’,6’-di Cl H R/S

Ia-345 Me 3-Cl 4’-(2,4-diF-Ph) H R/S

Ia-346 Me 3-CF; 4’-(2,4-diF-Ph) H R/S

la-347 Me 3-OPh 4’-(2,4-diF-Ph) H R/S
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S - OHDCM 99%Br SI-22 SBr-11 15 [0192] To a solution of hydroxyl ester
SI-22 (28 g) in dichloronmethane (250 nL) containing triphenyl phosphine
(31.4 g) wae3ssoewd y added carbon tetrabrom de (40 g) at OPCr/USesisstshen t he
solution_was stifred at rpomtenperature overnight. The sglution Whas
concent rlat &B4nd | di IMeed Wit h4&lhyl [ack{%t-dFRBxahes 2/ 3, [308%1L)| A white
precipitlate was |formed aphd filtered out. The solvent was |renpve and t he
resi due [wade-350ri{i edMby f|ash48B col|urr(@hdiB®Rt opr apfy (héxaR& et hyl
acetate [5/1) to @ive the prom de prgduct SBr-11 (35 g 999 as col orl ess
oi | . ' H{NVR-TSDVBD, 40eMiz): S4Br78 ((m4-@4-diF8h10| (s, HH), [3. 8 (s| 3H).
Exanpl e |13 O O TMSCN, KCN QOTTMS CNl MOH - OH 26 _SI-23 DCM Sl - 61% Sl - 25
[0193] I[n thw2safe neaner| as tHat dgsc¥{edFPm Exanplte 11, c&Fpound SI-25
was pregpared frogmcomergially avaifl able SI-23 s a colonless oiJ. 1H NWR
(400 MHZ, @©X513) 5M¢. 31| (d, 42H), 7. 10Q4diFRPH),|5. 99 (d, |1IHRS 5.10 (d,
1H), 3.99 (s, 3H], 2.58 (p, 2H), 1.16 (t, 30 3H. 83 WD (03/08054p
PCT/ US037 08889 Exanmkte I 0 @-E:tOwve [Ph3R4-GBPY) | W HOH DEM RER%}+ Br Sl -25
SBr-12 |5 [0194] |[In the spme manner |as that desclibed in Exanple {12,
conmpound SHE353Z Was mpr eppr edsiatom 31 4 25H-pldl-MVYR (4001 MHz,| CRGL3)E S 7. 46
(d, 2H),l 7.24 (d] 2H), 5.p1 (s, 1H, 3.71 (s, 3H), 2.58 (g, 2H),| 1.16 (t,
3H) . Exgnphfs¢5 PH e O POCT ZEEL OH [ Y@ (1M-pyrrol9) [ | (R HN - RSN 1| CEt 7 1
Ia-357 Me 3-OPh 4’-(1H-pyrrol-yl) H R/S
[a-358 Me 4-OMe 4’-(1H-pyrrol-yl) H R/S
Ia-359 Me 4-Cl 4’-(1H-pyrrol-yl) H R/S
Ia-360 Me 4-CF, 4’-(1H-pyrrol-yl) H R/S
Ia-361 Me 4-Br 4’-(1H-pyrrol-yl) H R/S
Ia-362 Me H 4’-(1H-pyrrol-yl) H R/S
Ia-363 Me 4-F 4’-(1H-pyrrol-yl) H R/S
Ia-364 Me 4-Et 4’-(1H-pyrrol-yl) H R/S
12-365 Me H 4’-CFs H S
1a-366 Me H 4’-CF, H R
1. Synthesis of substituted a-bromo-phenylacetates
[0179] Scheme 1 illustrates the general preparative routes for the synthesis of substituted
5  a-bromo-phenylacetates, a-hydroxy-phenylacetic acids and a-hydroxy-phenylacetates. All

of the intermediates can be prepared by known procedures or by those skilled in the arts.

10

Schemel.

Synthesis of substituted a-bromo-phenylacetate, a-hydroxy-phenylacetic acid
and a-hydroxy-phenylacetate
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SOH X SI-26 R3 = H 4-Cl, 3-CF3, 3-0OPh, 4-CF3, 4-0Owe, 3-CF3, 3-d, 3-0w,
4-C, 4-Br, 3-NQ21 3, 4-nethyl enedi oxy, 4-F, 2,3-di-F, 2,4-di-F, 2,5-di-F,
2, 6-di - F,w@pdesbs4+, 3,5-di-F, 2,3,5-tri-F, 2,3,6-tri-F, ROT/2SW/N8890,

4-Me, 4-MeS, 4-NO2, 2,5-di-Me [0195] Differently substituted a-hydroxy
phenyl acetic acids Q@ X werg purg:hoaCls/gg lerCq)m’)ma varigty of conmmrerci al
suppliers. The free aci an\t hen_be* d X0 jabsdlute ethanol with
1-2 equi val ent of thionyl or Plel BgEi TSt d ester | -28 after evaporation
of the solvent. 15 Alternatjyely, SlI-26 can be prg,i)_%ned fromthe
correspondi ng al dehydes as described in Exanples and 13. Exanple 16 OH

Br OPh3P, CBr4 _ 34\ O OEt DCM (R)m CEtwy,(R3)m4l Y 1 ---r SI-26
- 4-@%&?‘43-@3\ d )\ 3-Owve, 4-d, 4-Br,

SBr-X R3 =H 4-C, 3- 3 h,

3-NQ2, 3, 4-net hyl enedi @\A\)g)EQ,B-di-F, 2, 4- U - F~2, i -F, 2,6-di-F,
3,4-di-F, 3,5-di-F, 2,3,5%0Li-F 2,3 6-tri-F, 2-QJ, &0 4-M, 4-MS,
4-NO2, 2,5-di-Me 20 [0196] In the sane manner as tH3t described in Exanpl e
12 and 14, conpound SBfnX can be prgpaged fr@mSl-26.0 84 WO 03/ 080545

PCT/ US03/ 08899 2. Synthesi§ ofy 2- bepzagxazel 2-¢N -\phe Fa [01971 Schene 2
illustrates the general kQl Tor preparing 2-bewggoxazol -2-yl -phenol s or

2- benzooxazol - 2-yl - phenyl fdya@rides. Generally, 2sdrlxu®HO0 or 2-hydroxyl
benzoic acid was 5 transforned to the correspondi ng acyl chloride. The acyl
chorides were then reaefed with am nophenol sednd_wer ey further dehydrated
to afford the correspond\hg\ 2- enzonm.z&f%_-iw- N gpol ar

2- benzooxazol - 2-yl - pheny\J | d®¥. 2-benzooxazol 22 VK- pﬁényl fluorides were
converted to 2- benzooxazolsbg- w phenol s by reactigg woh sodi um net hoxi de
foll owed by denethylation. Al of the internediates can be prepared by
known procedures or bygthose 10 skilled in thg arts. gcheme 2 Synthesis of

2- benzoxazoyl phenols (alr)f"/ beXpxazoyl PRYBri des 3¢
\ OEt \ oEt

sia OH sBrx "
Example 1
Br
1. SOCl,
/@/\H/OH 2.Br, /O)\n/OEt

—

(0] (0]

Cl 3. EtOH Cl
SI-5 SBr-1

[0180] A 2 L three neck roundbottom flask was equipped with an efficient condenser
attached to an acid scrubber, a magnetic stir bar, and was placed under nitrogen. 4-
Chlorophenylacetic acid (200 g) and 1000 mL of 1,2-dichloroethane were added, followed by

10  thionyl chloride (103.6 mL). The condenser was cooled with 4°C water. The mixture was
heated to an internal temperature of 55-60°C. Gas evolution was observed and the solid
dissolved as the internal temperature rose to 55-60°C over 45 min. Bromine (66 mL) was
added and the mixture was maintained at 55-60°C for 18 h. The internal temperature was
then raised to 80-85°C over 1.5 h and heating was continued for 18h. The solution was

15  cooled to room temperature, and 247 mL of ethanol was added slowly at 0 °C. The solution

was washed with water and dried over anhydrous sodium sulfate. The solvent was removed
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(R4), OHHO\/(Rs OHOCOOH 2. | /EE3BN A 6-;'1 1. SOC Z/ CHZCl Z HZN /
SI-29 /7 I N 3. PTSA/ Toluene/Reflux /\ (R)p (R)p PhOH X SI-28 (R4),
-(R4)g FwoB3mK0s¥ys COOH 2 /Et3N B/ 1. SCOCI zZ/ CHZCl Z HZN / pErAR683/0¢899 . 3.
PTSA/ Tol uene/ Reflux (R )p (R PhF-X SI-30 )p (R4). (RA)s F OOCH O 1.
NaOVe 1 TidFiGe 2P of8Bhdd $odhck 2oMlpofuBBX1, Whickhads Bded3ditidud idtheY\PuféHi80545
PCT/ USOl?,/%8899 Exanple 17 CH N O PhOH 1 g0198 Co ounc% g%]—l—% was
pur chas &8 NMR (409 MHzc GDEN ¢40F-33dd, 4HsA29 (5 1 afpf {h 3Beci 2,
reflux 2) 2-am nophenol OHi LCO2H Et 3N, CH2C12

Example 2
Br
OH 1. SOCI, OEt
2. Bl'z
o - o]
Br 3.EtOH  Br
5 SI-6 SBr-2
[0181] In the same manner as that described in Example 1, compound SBr-2 can be
prepared from commercially available SI-6.
10 Example 3
1. SOCI ]
OH ' 2
2.Br, OFt
F © F ©
3. EtOH
SI-7 SBr-3
[0182] In the same manner as that described in Example 1, compound SBr-3 can be
prepared from commercially available SI-7.
15
Example 4
Br
©/kCOOMe
SBr-4
[0183] Compound SBr-4 was purchasd from Aldrich Chemicals Inc., USA
20

Example 5
Br

FiC
3 \©/\COOH SOCI, EtoH  F3C COOEt NBS FoC COOEt
reflux, 3 h Benzoyl peroxide (cat)

CCly, reflux, overnight
SI-8 SI-9 SBr-5

[0184] To a solution of (o, o, a-trifluoro-m-tolyl)acetic acid SI-8 (202.36 g, 0.99 mol) in
25  absolute ethanol (1.0 L) at 0 °C was added thionyl chloride (79 mL, 1.05 mol), and the

80



3) TsOH, toluene C reflux SI-32 C PhOH2 10 [0199] A m xture of SI-32
(19.24 g, 0.111 nol) and SOC12 (30 m.) was refluxed for 2h. The m xture
was concewbrnangd4i o dryness and further dried under vacculRCT/IS03/8899 esi due
was added 2-am nophenol (18.2 g, 0.167 nol) in CH2Cl2 (500 nL). To the

sol ut i oRg\RSe SOI0NbYwaskdRdedEtod N h Tonbtntraliod 2n vk gave HESsitnd wiltieh wasict i on
was al | oned To warmto room tenperature and stirred overni glgt ‘ége
react i opartificnedrhstwges FiOhcand watad The orgapicdayer wes waghed with sati jaRC(la and ygeq

' ! ! .
IN H 40%{%} ﬂ@%ggog@?d@&w@qg %&Jb {5 la @R 2000E g A b Lerh @Y &yl Was

washed Wit concentrated to give a brown solid
(28. 4 Qgdster SHY &n pis yelwwdlifidd. The migture ofbaudé ethylwisten ST (119.1herca. 0.51

Ponchy dmebang MEGS 10048 & Br26ane) frael Lf ndes el reion G b 8 gy T
Dean- St %anlrﬁltiﬁgmt‘ﬁ}eg\?a% %&%dfa? a6 b @4t 70 il ki thef rafike® BNITIT HdrAight @4d) yness.

Recryst zation e residue from MeCH gave phenol PhOH 2 as an
of f - whi tutilsid browiatix@urg becanidneatly-INBr¢ss Witisehiteiprecipitpty. The miptprqgas 1)

7.98 , , . 7.53-4.

03/ 08((329!3)][%/({%%%’/1%%@@%@ 3%?%*7?3?%%@?&@&&%?&’?%‘%%&g";%ff‘ﬁ?g?ny'\ﬁ?é Shenol
OH N Cabt)Br3MmidsRBt% &)a gaébtowndlqueh eThdirodwd iwax siificRatlvpuielioble Bsed 0201]
In the sane nanner as that described in E,xarrpAe 18 corTBound Q)%Jﬁg%aﬁ%n be

5 pt@padisettlyrinthecohsaanentsnbsfitetionirpaghion. Shispgoduel wanplso prspareg
refl ux 2- am pophenol .OH N 3 8 u
refl ux é%’-"s&"%o%ﬁmok l)fﬁettccf‘f% E’St?' h%eorgg%ne%an%f nees}ﬁ(z%s-bft%(gég’gggéﬁrged I n

Exanpl eq ] 8 GAERAHNELTPN O SMRMUBMHzZ, CDCls): & 7.80 (1H, 5), 7.77 (1H, d, J = 7.6 Hz),
7.61 (1H, d, J= 8.0 Hz), 7.51 (1H, t, /= 7.8 Hz), 5.35 (1H, 5), 4.26 (2H, q), 1.30 (3H, 1).

15 Example 6
Br

CIQACOOH soch, EoH_ © COOEt _ NBS ‘CI\©/kCOOEt
reflux, 3h Benzoyl peroxide (cat.)

CClj, reflux, overnight
SI-10 Si-11 SBr-6

[0185] Inthe same manner as that described in Example 5, compound SBr-6 was prepared
from commercially available SI-10. 'HNMR (400 MHz, CDCl;): 8 7.58 (m,1H), 7.42 (m,
20 2H), 7.30 (m, 2H), 5.29 (s, 1H), 4.26 (m, 2H), 1.30 (t, 3H).

Example 7
Br

/©/\COOH SOC, MeOH Jijﬂcozme NBS _ Jd\cone
MeO reflux, 3 h MeO Benzoyl peroxide (cat.) \\

CCl,, reflux, ovemight
SI-12 SI-13 SBr-7

25 [0186] Inthe same manner as that described in Example 5, compound SBr-7 was prepared
from commercially available SI-12. 'HNMR (400 MHz, CDCl,): 8 7.43 (d,2H), 6.88 (d,2H),
5.38 (s,1H), 3.81 (s,3H), 3.79 (s,3H).
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prepared fromcomercially available SI-34. Exanple 21 OH 1) SOC12, refl ux
5CQOZH 2) 2-am nophenol OH N Et3N, CH2Cl2 3) TsOH, toluene Br reflux SI-35
Br PhOH 5v013%0$08203] I n the same nanner as that descri bedpCm/uSazogsde 18
conpound PhOH 5 can be prepared fromcomercially available SI-35. 87 WD
03/080545 PCT/US03/ 08899 Exanple ZZahple®Cl2, reflux OH :x1l:s \ COZH | \
R4) s OZ)Et3N CI—|2CI2 3) TsOH, toI uene (R)p SI-28 reflux PhOHX R =H

4' -CF3, 4'- -Me, 4'-tBu,4' - d|CI -(1 Hpyrrol -

H pyr r oPh R4 1l 4 & - Ph, ;31 -

3"-q, ethﬁOH Lo \‘/& '

conpound P X can b&*™E38r epar ed om co ?Eﬁ;?%g °\Z Ia
"p

Exanpl e 23€I FOFO~~ OHsal, - ami hopheno SBr-8
1, 2-di chl ordét’hane Et 3N, CHZCIZHO—Irequ 7 h CF3 CF3 CF3 SI-36 SI-37

Sae t olBTIcein B e yanpes (RSl Byt s, porbplRina Subr-$a propleltt - 2
2- F'suorf?olfi c%ﬁl'xé‘r&uﬂ’i QvElab Srbien 2o WMR g MiE, SID(B?) 9A52cTBSTEN CIH), 531

obtained fromAldrich, or prepared by refluxing a solution of 2-fluoro-5-
(trifuofsphid), B;ﬂZr(e,tﬁil)l)benzm d acid SI-36 (116.71 g, 0.56 nol) and thionyl
chloride (81.0

Example 9

Br

Meo\©/\COOH SOCh, EtoH _ MeO COOEt  NBS Mfo\©/kcooa
reflux, 3 h Benzoy! peroxide (cat.)

CCl,, reflux, ovemight

Sl-16 SI-17 SBr-9
10
[0188] In the same manner as that described in Example 5, compound SBr-9 was prepared
from commercially available SI-16. 'HNMR (400 MHz, CDCl;): 8 7.28 (m,1H), 7.09
(m,1H), 6.88 (m,1H), 6.72 (m,1H), 5.33 (s,1H), 4.26 (m,2H), 3.80 (s,3H), 1.29 (t,3H).
15 Example 10

Br

PhO\(>ACOOH SOCh, MeoH_ PO Co,Me  NBS Pho\©/kCOZMe
reflux, 3 h Benzoyl peroxide (cat.)

CCly, reflux, overnight
S1-18 SI1-19 SBr-10

[0189] In the same manner as that described in Example S, compound SBr-10 was

prepared from commercially available SI-18. 'H NMR (400 MHz, CDCl;): § 7.40-6.98 (m,
20 9H), 5.30 (s, 1H), 3.80 (s, 3H).

Example 11
O
oD BB o (T O S0 o)
si20 DCM SI-21 86% SI-22

25  [0190] To amixture of 4-(trifluoromethyl)-benzaldehyde SI-20 (25 g), a catalytic amount
of KCN and 18-crown-6 in dichloromethane (150 mL) was added slowly TMSCN (21.0 mL)
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m., 1.11 nol) in 1, 2-dichl oroethane (250 nL) at 80 Cfor 0.5 h. Step A To
a solution of 2- fluoro-5-(trifluoronethyl)benzoyl chloride SI-37 (25.7 g,
0. 11 nol )wandogsasri nophenol 15 (13.87 g, 0.13 nol) in CH2ECZ/USBHMGBspd) at O
C was added Et3N (18 nmiL, 0.13 nol). The resulting mxture was stirred at O
Ctort rRedad ovkinkkht wad @ashedldtor gani ¢

I ayer ﬁ?%%&&&actﬂh%ﬁ%%%ﬁlﬁ?ﬁgooﬁgrIrﬁg% over Naggshm and concentrated
in vac umquteousasbﬂmndbmanbdeatSBGIBBOI( s‘Bhegp))lvest wps Bmoyed unday yARHER Kngive 2
unpurified Sl - g, 0.11 nol) in toluene (500 nm.) was added TsCH

rmnohyd?r& %03(380?5’ & 0.035 nol). 20 The resul ting suspension was refluxed
at 80 h ThOERTeS §/ B d<pro@iel s Aissbl0ed ih hethditod, an8H VIR0 Va0 BiadmIbed
PCT/ USO 899 reactl on m xture was cooled to rt, concentrated in vacuo,

di | edttwuglh fion semeral minsttescht §i°Ch ThEOIUtioTWAS HATEadRy gl & Eqom HIReH Snd
brine, dried ov n depehF- 1
7 4B NN SO olb et ot

CDC13) : orpaic 5@u(16:l'lwas1dr1eli=0\ﬁer @anzi)ous%o&ﬁm?suﬂite(anﬂl comentrﬁtedﬂmf&ﬂtléqwlthn)

7.64-7.67 5 (1H, 741744

inpur | 1 s ephmelrbRagEreghy Gieratesiany e e esthor o A B8 e q
NaOwve ( 0 UL NIER a9Ms MIBS: $VR5 se1lE, and
sti rred§la?§ %%%%ﬁ/g%h)acalﬁgﬁgicgg vlr\nfth sat. E}H%gg a?ld di ?gﬁeﬁmwth (%EtOA .
Thel®r geM),3.10qy,3H)was separ ated and washed with H20 and sat. NHACL, dried
over Na2SO4 and concentrated in vacuo to afford crude SI-39 (31.89 g) as
an off-white solid. This 10 product was sufficiently pure to be used
directly in the subsequent demethygimpr eaction, and the anal ytical pure
SI -39 can be obtained by recrystalization from CH2C12. 1H NVR (400 MHz,
CDC13): S 8.44 (1H, s), 7.&-7.86 (1H, m, 7.77 (1H, d,oJ= 8.8 Hz),

7.62-7.64 (1H m, 7. bmezHPmy CBr,18 (1H J= B-8Mez) ppm Step D.
A sol ution of unpsf- —3 - 39 9§}% F5C anhy. CH2C12 (500
m) at -78 C was treafed wi®t BBr 0 18 1 | ) Br The resultant

cl oudy solution was waspedl to -10 C over 2 h and sBBr+ldd at it for another
2 h. The reaction m xture was cooled to 0 C and quenched with water.

Conggnt n Ire8Rt SHe2 Hn \iRhidambihbh©28d nilgt ween Et CAc
andf:@wa gﬁbﬂl)' qugzr‘glggﬁggﬁy?g?yms wash g@%’)\n?h wat er, satml\lanlli—II%O?) an d bri ne,

dri ed oweraihiag S(pheapighospbined@i Az sds slnw%a@dﬂ@dwbanﬁ%fabrm@a@q:@@qﬂa ¢31. 31
g, 99. Wr‘@gt E&'&% sglit fggﬁagéglﬁeq’“l'éégubé;m'e‘%'atmt% EHh tprrﬂg'vé@hnx&?a/a?‘”f' ciently

pure t o? quen aceman reactron wthout

further c&fééﬂtfdté“@dﬂdmutedrwmwahw&etamzexaﬁa@@/s) socﬁnL; A0wNilepresipitate @y, 8. 33
(1H s), 7.75-7 78 (1H_m, 7.64-7.69 (2H m  7.42-7 45 (2H m . 7.22
(1H, d, foymegangd ﬁlze)red 8- Wbeﬁslveemaﬁgem@r?%@@%ﬂt%%@w W3S RHsifed Py flas

20  column chromatography (hexane/ethyl acetate 5/1) to give the bromide product SBr-11 (35 g,
99%) as a colorless oil. '"H-NMR (DMSO, 400MHz): & 7.78 (m, 4H), 6.10 (s, 1H), 3.68 (s,

3H).
Example 13
\_©_<O TMSCN, KCN \_©_<OTMS HCl (g)
y 18-crown-6 MeOH
25 si.23 DM S1-24 61% 125

[0193] In the same manner as that described in Example 11, compound SI-25 was

prepared from commercially available SI-23 as a colorless oil. 'H NMR (400 MHz, CDCL):

§7.31 (d, 2H), 7.19 (d, 2H), 5.99 (d, 1H), 5.10 (d, 1H), 3.59 (s, 3H), 2.58 (q, 2H), 1.16 (1,
30 3H).
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1) s&Cl2, reflux FCRHHNI \ cR: F17 (R, HO/ SI-29 O 2)Et3N,
CH2C12 CFA 3) TsOH, toluene CF3 SI-36 reflux PhF-2 F N I.NaOwe, THE CH N
7 (R, -5MCGososas4{R). \ I \ OO0 2. BBr3, CH2Cl2 -78C toPCt/USHB088CF3 PhF- 2
PhOH7 R4 = H 2"-0OCF3, 2"-Cl, 2"-Me, 2"-Ph, 3"-Me, 3"-OWe, 3"-Cl, etc.
[0206] In the sanme manner as that described in Exanple 23 conpound PhF-2
and PhOH 5 7 can be prepared fronkgmﬁ ally available SI-36 and SI - 29.
3. Synthesis of Conpounds | and la in Table 1 [0207] One or two routes
illTustrated in Schenme 3 were used to prepare the conpougds | 10 and | a

listed in Table 1. | ut Med- [PHoPICBeny| acet atg wap-ppeated with
2- benzoxazoyl - ph basi W‘UR to @
a- phenoxy- phenyl acet S| -GH. Hy@ y§1’8 of SlI-46='undBér basic condition

yi el ded a- phenoxy- phen§i-2&8etic acid I-X. Al ternati V8§12 S -40 was
al kylated with a corresponding al kyl halide followed by basic hydrolysis to
af fos d pIPSENOXihcRhRB YHAaetdsthadestribed ¥ Exampleu2ecdnpiund &Brel® waes PhF- X

B hyar oRsppgmepm Sbad B S GG S Praiigrth AR MG 41 GohEL ™1

afford y Celd dl1-Xor la-X directly. Al of the
e T aeelds, 9

i nternedi a pare known procedures or by those skilled in
the arts. 90 WD 03/080545 PCT/ US03/ 08899 Schenme 3 Synt hesis of conpounds
| and la listed in Table 1.

Example 15

OH OH
SOCL/EtOH O
N ? : T ®Y _{j)\(
P m ||
(R )m | > OH S OEt

SI-26

SOH-X

R® = H, 4-Cl, 3-CF;, 3-OPh, 4-CF3, 4-OMe, 3-CFj, 3-Cl, 3-OMe, 4-Cl, 4-Br, 3-NO,,
3,4-methylenedioxy, 4-F, 2,3-di-F, 2,4-di-F, 2,5-di-F, 2,6-di-F, 3,4-di-F, 3,5-di-F, 2,3,5-tri-F, 2,3,6-tri-F,
10 2-Cl, MeO, 4-Me, 4-MeS, 4-NO,, 2,5-di-Me
[0195] Differently substituted a-hydroxy phenyl acetic acids SOH-X were purchased from
a variety of commercial suppliers. The free acids can then be refluxed in absolute ethanol
with 1-2 equivalent of thionyl chloride to afford esters SI-26 after evaporation of the solvent.

15  Alternatively, SI-26 can be prepared from the corresponding aldehydes as described in

Examples 11 and 13.

Example 16
OH Br
0
(o) Ph,P, CBr, AN
D (RO
R P OFt DCM ' OFEt
SI-26 SBr-X

R®=H, 4-Cl, 3-CF,, 3-OPh, 4-OMe, 3-CF3, 3-Cl, 3-OMe, 4-Cl, 4-Br, 3-NO,,
3,4-methylenedioxy, 4-F, 2,3-di-F, 2,4-di-F, 2,5-di-F, 2,6-di-F, 3,4-di-F, 3,5-di-F,
2,3,5-tri-F, 2,3,6-tri-F, 2-Cl, MeO, 4-Me, 4-MeS, 4-NO,, 2,5-di-Me

20
[0196] In the same manner as that described in Example 12 and 14, compound SBr-X can

be prepared from SI-26.
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Route AOOR(Rs OOR(Rs OHOQ1 (R3) Br + \NK CO-/DW_ (R m MO I
N SBr-X (RI) p PhOHX (Rl )p S1-40 O O—|(R4)s OO 2 (R/s LIOCHO or NaCH
1. NaH RavODBB8OR43 O O SI-40 OO 7 (R)mj / \ 2. LION (R8Ymsodsssd / / |
N(R), I-X (RPla-X Route B(R, 0O OHO HF OR2 (Rs =00 OH+ N

EI?HODIXFﬂEt(g)A. O\/I KIZQIJE’-,:BE/F(R) SC.]-l-X PhF-X (R) 1-X or Ic(at-X 5 E)? anple 25 0 0
. Sﬂthglg opz-benzooxazol-z-yl-phenols

[0197] Scheme 2 illustrates the general route for preparing 2-benzooxazol-2-yl-phenols or
2-benzooxazol-2-yl- phenylfluorides. Generally, 2-fluoro or 2-hydroxyl benzoic acid was

5 transformed to the corresponding acyl chloride. The acyl chorides were then reacted with
aminophenols and were further dehydrated to afford the corresponding 2-benzooxazol-2-yl-
phenols or 2-benzooxazol-2-yl-phenylfluorides. 2-benzooxazol-2-yl-phenylfluorides were
converted to 2-benzooxazol-2-yl-phenols by reacting with sodium methoxide followed by
demethylation. All of the intermediates can be prepared by known procedures or by those

10  skilled in the arts.

Scheme 2
Synthesis of 2-benzoxazoyl phenols and 2-bezoxazoyl florides

(R s
HO
I COOH 2 :(j/(ll‘)s oH O/Q

A | 1.50CI/CH,Cl,  HaN
, \/\ 3. PTSA/Toluene/Reflux
R), ®' )
P PhOH-X
SI-28
==\ _(RY,
F HO P o 5
| —® F \ /
7 COOH 2. /Et:N
o 3 \
B I 1.50CL/CH,Cl,  HaN SI-29 Z N
\/\ 3. PTSA/Toluene/Reflux - > I
1 / X
% ®")
P -
S130 PhF-X
4.
—-/(R“)s —/(R )s
0o
F 07\ / 1. NaOMe/THF OH \ 7/
=~ — [
c N 2. BBry/CH,Cl, N
PhOH-X
15 Cr, S CF;
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LIOH _C OO0 dd I / O+\ N60%/ | -N88%~N SBr-1 PhOH 1 S141 1-1
[ 02081 A m xture of brono ester SBr-1 (5.0 g), phenol PhOH1 (4.1 g), and
K2CO3 (3.w0@p/08085 i n DVF was stirred at room tenperature 8CeUSIPBBIUNtI| no
starting material was left as judged by TLC. The reaction m xture was
diluted with water and extracted wWe{dinglehyl acetate. The organic solution
was dried over anhydrous Na2SO4 and concentrated. The residue was purified
wi th flash chronmat ography (ethyl acetate/ nes 1:5) to give the desired
ester SI-41 (4.6 g) as a colorleggs oil (400 MHz, CDC13): S
8.22-6.98 (m 12H), 5.79 (s, 1H,[ 15 4.1 2H), 1.17 (t, 3H). [02091 The
ester (1.0 g) was dissolved in M4 >~ql)y, and m xed with a Li OH sol ution
(1.0 N, 20 nL). The m xture wag rred”at roomtenperature overni ght and
extracted with ethyl acetate. or gani ¢ solution was washed with 0.1 N
HCl, and dried over anhydrous NaZSOflg%hmicloncentrat ed. Purification with
flash chromat ography (ethyl acetate) gave the 91 WO 03/080545
PCT/ USO/1 988 9Gomglewsid BiiOHel was purchyed from) Aldsich Ghemiealslori, 1SA-H NVR (400
MHz, DMSO): 8 8.10-7.12 (m 12H), 5.42 (s, 1H). Exanple 26 o0 O W OH 0 1.
K208, DVF 0 OH Br + O 0 0 N 2._Lj G—l 0%vzzt~':r 'N PhOH1 SBr-10 5
1-2 [0210] In the same manner as P¥HPPEdE i bed in Exanpl e 25 conpound 1-2
was prepared from SBr-10 and PhOH+1 as a white solid. ' HNVR (400 MHz,
DVEO): 6 8.24-6.80Hm 17H), DSOLL rdluxipy 10 Exanpl e c O F3C O Br
CEt _ OH C OD OF 0k, \ ¢@@03, Dimminghendi o4 o / ’,‘

Et;N, CH,Cl, 5

3) TsOH, toluene
Cl reflux

SI-32 Cl PhOH-2

10  [0199] A mixture of SI-32 (19.24 g, 0.111 mol) and SOCI, (30 mL) was refluxed for 2h.
The mixture was concentrated to dryness and further dried under vaccum. To the residue was
added 2-aminophenol (18.2 g, 0.167 mol) in CH,Cl; (500 mL). To the solution was slowly
added Et;N (31 mL, 0.22 mol) at 0°C and the reaction was allowed to warm to room
temperature and stirred overnight. The reaction mixture was concentrated to dryness. To the

15  residue was added 1N HCI (400 mL), which was extracted with EtOAc. The organic layer
was washed with 1N HCI and brine, dried and concentrated to give a brown solid (28.4 g),
which was used for the next reaction without further purification.

[0200] A mixture of the above crude product (28.4 g) and TsOH monohydrate (10 g)in
toluene (700 mL) was refluxed overnight using a Dean-Stark apparatus. The reaction mixture

20  was concentrated to dryness. Recrystallization of the residue from MeOH gave phenol
PhOH-2 as an off-white solid (20.9 g, 77%). 'HNMR (d-DMSO, 400 MHz) & 11.22 (s, 1H),
7.98 (s, 1H), 7.85 (m, 2H), 7.53-7.45 (m, 3H), 7.16 (d, 1H).
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F3 D<1_ b < + N60%, I tJ 8%/ OOI ~N SBr-5 PhO+1 SI-42 1-3 [0211]
In the sane manner as that described in Exanple 25 conpound 1-3 was

pr epar ed wo93Mswms SBr-5 and PhOH 1. Exanple 28 Br OH N\ PCTOSE/0889CO0CH
COOD + |1 j O K2C03 I, ONLIOHON G v DWF, rt, C O~ THE/H20 C O CF3
| i i CF3 CF3 SBr-1 PhOH 6 Sl - 44 damipled9 [ 0212] Step A: To a solution of
phenol PhOH 6 (0.9882 g, 3.54 mml) in DVF (10 nL) was added K2CO3 (0. 92
g, 6.66 nmmol) fo'lﬁowed by\tzgg w (1.20 g, 4.57 mol Af ter

stirring for O. at rt, eatl nilxture wagHdi | h Et OAc and
water. The or oydr é%% ?}g’ h sat. NaHCO3 mnd\brhe, dried over
Na2SO4 and con ated in v ¥fication v\- S tallization from
CH2C12 afford er SI-44 (1.3698 as a 25 white solid. 1H NVR
(400 MHz, CDC13)Y S 8.55 (1H TsspH,?to ¥.85 (1 7 7.78 (2H, 92 W0
03/ 080545 PCT/ US3/ 08899 dd, réflux8.4, 2.0 Hz), 7}71 (1H, d, J = 8.8 Hz),
7.60-7.62 (1H, 7.39-7.45 (4H, m, 7.05 (1H Me J-pgotht;tz) 5 84 (1H,
s), 4.18-4.23 (2B-3%y, 1.17-1.21 (3H, m. Step B To a solution of ester
SI-44 (0.9658 g, 2.03 mmmol) in THE / H2O (20 %foéif]é H_ wasbadded
i t hi unfORGMr ok the saraolayeir as thaf desenbed mll@"aZ'EPan’rBIC)’mp Q3 PRS0l uti on
vvas tirred rt 5 with I N aqueous HCl and extracted
EtRAARATC a‘?ﬁ mocPé“é’fﬁ‘??%‘aﬂ%gt‘)"ea#ﬁymgs@%shed with brine, dried over Na2SO4 and
concentrated in vacuo to afford acid 1-88 (0.8842 g¢g) as a white solid. 1H
NVR (400 MHz, DMSO-d6): S 8.41 ”"Eﬁ%npl‘hoz'o Hz), 7.99 (1H, dd, J= 9.2,
2.0 Hz), 7.89 (1H, dd, J=6.8, 2.0 7.83-7.86 (1H, m, 7.83 (2H, d, J=

8.6 Hz), 7.59 (24 d, J= 8 43750(2H m, 7. 1H, d, J= 8.8
Hz), 6.34 (1H, s)9"10 Exanpl ) I}l\ CO0ERHCOQ 8OOOD + O DMK2C
't COH -ammop eno

Et3N CH,Cl,

> 0
3) TsOH, toluene
tBu reflux

tB -
SI-34 U  PhOH-4

10 [0202] Inthe same manner as that described in Example 18 compound PhOH-4 can be

prepared from commercially available SI-34.

Example 21
OH 1) SOCl,, reflux
CO,H 2) 2-aminophenol OH 7
Et;N, CH,Cl,
. o
3) TsOH, toluene

Br reflux
SI-35 Br  PhOH-5

15
[0203] In the same manner as that described in Example 18 compound PhOH-5 can be

prepared from commercially available SI-35.
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FG3 FacC |

/| ONF/HFSCON OTH OO0 O CF3 / CF3 CF3 SBr-5 PhOH6 SI-45

1-89 [0213] In the sane nmanner as that described in Exanple 28 conpound

1- 89 was woepoesosss 15 from SBr-5 and PhOH 6 as a white soPCdusiddssddR (400
WG,HZD;VSOdG): S840 (1H, d, J= 2.0 Hz), 8.35 (IH s), 8.04 (1H, d, J=
7.75-7.77 (1 H m, 7.74 (1 H d, J =4.4 H), 7.69 (2H t, J = 7.8 Hz),

7.43-7.50 (2H, nm), 7.39 (1H d)SO€ELIeMxHz), 6.27 (1H s

7.97 (1H, dd, J= 8.8, 2.4Ekmpple2282 (1H, dd, J = 6.8, 2.4 Hz),

ppm 20 Exanpl e

30 Br OCH N COOwve CO@p Ph ~ \~OK2(I)3PhON QN | / DM, rt, i
HF/HIT | \%O THE HyD | CQH CF3 | 3-IcH®), SBr - PHPh@F B S}’\ég 1-90 [0214]
i Q ppound ©L- 90 was

In the same manner fasythat desgod | anpl e
pr epar ed d}@%ﬁzx

16H), 5.42 (s, 18 225 93 W0 03080845 RCT,

C02Me COON O K CD30 N\/ \ O N3 Ts@ixelene |/R, rt

F/ Jl

from SBr nd PhOHggt,N,id (400 O: S 8.40-6.40 (m
708899 Exanple 31 Br OH N
QLIOHI OF3C/ F3C

|
THE/ H20 3C @FE® CF3 CF3e8Br-11 PhOH 6 SI- 47MQH-E1 [0215] In the

same nmanner as that described in Exanple 28 conpound 1-91 was prepared 5

from SBr-11 and PEOH4ECF; 2L KIVR {HBGOBMY -dICOVBDpyrrolbyigl-dpeyprepdl et m  11H), 6. 47
( S, | H) = arrp| él‘ 32, 2"-OCFj, 2"-Cl, 2"-Me, 2"-Ph, 3""-Me, 3"-OMe, 3"-Cl, etc. ’

[0204] In the same manner as that described in Example 18 compound PhOH-X can be

5  prepared from commercially available SI-28.
Example 23
F O F O F O
OH socl, Cl  2.aminophenol N cat. pTsOH
1,2-dichloroethane EGN, CH;Cl; H OH reflux, 7 h,
CF, CF; CF,
SI-36 SI-37 SI-38
D o 1 o 10
" NaOMe, THF o BBr3, CH,Cl, o
-5°Ctort,2h -78°C to rt
CF, CF, CF,
PhF-1 SI-39 PhOH-6
10  [0205] 2-Fluoro-5-(triflucromethyl)benzoyl chloride SI-37 was commercially obtained

from Aldrich, or prepared by refluxing a solution of 2-fluoro-5-

(trifuoromethylmethyl)benzoid acid SI-36 (116.71 g, 0.56 mol) and thionyl chloride (81.0
mL, 1.11 mol) in 1,2-dichloroethane (250 mL) at 80 °C for 0.5 h. Step A. To a solution of 2-
fluoro-5-(trifluoromethyl)benzoyl chloride SI-37 (25.7 g, 0.11 mol) and 2-aminophenol

15 (13.87 g, 0.13 mol) in CH,Cl, (350 mL) at 0 °C was added Et;N (18 mL, 0.13 mol). The
resulting mixture was stirred at 0 °C to rt overnight, diluted with EtOAc and washed with
water. The organic layer was washed with water and brine, dried over Na,SO,4 and
concentrated in vacuo to afford crude SI-38 (35 g). Step B. To a suspension of unpurified SI-
38 (35 g, 0.11 mol) in toluene (500 mL) was added TsOH monohydrate (6.78 g, 0.035 mol).

20  The resulting suspension was refluxed at 80 °C with a Dean-Stork condenser for 7 h. The
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OH N\ / CO2Me COOH Br OONON CO2Me + K2COB F/H DMF, rt, O THF/ H20 O
CF3 CF3 CF3 SBr-4 PhO+6 SI-48 1-92 10 [0216] In the sanme manner as that
descri bedvonsmstanpl e 28 conpound 1-92 was prepared from BBrA%ozesdoPhOH- 6.
1H NWVR (400 MHz, DMBO-d6): S 8.39 (1H, s), 7.99 (1H, d, J= 8.8 Hz), 7.86
(1H, d, redctioh mixtie wad cdoled to/, doﬂbtntrﬁkd inl vddroy did8ed @ith BiPAcswashed #ih s) ppm
15ExanBIe33COZI\/EOOZH CH N\, /. Mg O +&§r|\ Li OH,
[THF/ H20HpOoherkwashzd withrsahiaHGES a}ndlxl’é’@ R agé? éﬁ%@ﬁ%@gé”%“ﬂg 1-93
0217 r o

| ebPEcARATPIRN N 6sBS0dsnRbe18BIdbPet bR LS @O HIOMROUD] 1- 93 vas

prepare rom as a white solid. "HNWVR (d-DvsO, 400 MHz) S
13. 42 (}MHz, UHCL): 88.58. (41, 4.5/ = ﬂilG)HZ)87 89-7.87 (Hﬂ)m) 7.7827 8U¢1H2m), 7.68-767( d,

o8] 633(7)53131,%17 SRR AbETROY e Ca foasbiioppsipriid KiF-Tapbet el Tl o N o
p N1 Sm '%}1%((265 C?) at Dg/EC was a)lde% I&:}OI{?IE%_'% E_E/I B H’BIP Tferl%@ngsﬁrlutﬁmaz?’

CF3 CF3m°
was warmed up to rt, and stirred at 1t for 1.5 h, quenched with sat. NH4Cl, and diluted with

EtOAc. The organic layer was separated and washed with H,O and sat. NH,4Cl, dried over
Na,S0,4 and concentrated in vacuo to afford crude SI-39 (31.89 g) as an off-white solid. This

10 product was sufficiently pure to be used directly in the subsequent demethylation reaction,
and the analytical pure SI-39 can be obtained by recrystalization from CH,Cl,. 'H NMR (400
MHz, CDCl,): & 8.44 (1H, s), 7.84-7.86 (1H, m), 7.77 (1H, d, J = 8.8 Hz), 7.62-7.64 (1H,
m), 7.36-7.41 (2H, m), 7.18 (1H, d, J= 8.8 Hz) ppm. Step D. A solution of unpurified SI-39
(32.89 g, 0.11 mol) in anhy. CH,Cl, (500 mL) at —78 °C was treated with BBr3 (17 mL, 0.18

15 mol). The resultant cloudy solution was warmed to —10 °C over 2 h and stirred at rt for
another 2 h. The reaction mixture was cooled to 0 °C and quenched with water.
Concentration in vacuo gave a residue which was partitioned between EtOAc and water. The
organic layer was washed with water, sat. NaHCO; and brine, dried over Na,SO4 and
concentrated in vacuo to afford crude PhOH-6 (31.31 g, 99.7% over 2 steps) as a white solid.

20  This product was sufficiently pure to be used directly in the subsequent displacement reaction
without further purification. 'H NMR (400 MHz, CDCl;): § 11.90 (1H, s, ArOH), 8.33 (1H,
s), 7.75-7.78 (1H, m), 7.64-7.69 (2H, m), 7.42-7.45 (2H, m), 7.22 (1H, d, /= 8.4 Hz).
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SI-50 1-94 [0218] In the sane manner as that described in Exanple 28
conpound 1-94 was prepared 5 from SBr-6 and PhOH-6 as a white solid. 'HNWMR
(d- DVBO, WOO3Mds)s S 13.68 (br, 1H), 8.43 (d, 1H), 8.11 (®CcTAIYIBILL (dd,
1H, 7.89 (m 1H), 7.83 (m 1H), 7.70 (d, 1H, 7.50 (m 4H), 7.42 (d, 1H),
6.40 (s, 1H). Exanple 35 COCH OH Exdmple/24~3C \ F3C COOH + cl_0 NaH | O N
THF, OCtort / 0O CF3 CF3 SOH1 PhF-1 1-89 10 [0219] To a sol ution of

3-(trifluoronet hyl)nandel i c ach@oSerex (4, 8251 g, m)l) in THE (50
m.) at 0 C was addeg NaH (AI drus % 4.928rg, EE After stirring
for 0.5 h, fluoridenpif™ (6.1618 gj—65022 @d, and then war ned

up and sti rred at 15 over ni Y0t . Tha-weact m?ture was cooled to 0 C
and quenched with sat. NH4Cl (Hﬁfs‘j » CH@ | ut ed h Et OAc and water. The
organi c | ayer was weshed wt Jed over Na2SO4, concentrated in
vacuo. Purificationstdea recryst aahai zat| on from’i PrOH (rinsed with 10%

Et OAc/ hexanes) afforded 1-89 (9.80 g, 92% asP-2white solid. 20 Exanple 36

FN2H C2H ;0X NaH, D FO N + CF3 PHF-1 SOCH 2 CF3 1-95 95 WO

03/ 080545 PCT/ US03/ 08899 20] To a solution of P (1.49 g, 5.32 mol)
and SO+2 (1 g, 5.32 mm DIVFINa()ng THE) Was oaddd’g@ 060% 0.43 g,
10.64 nmol ) in one ort; 1@°@Gprtand t he on ture was slowy

warmed to roomte
for additional 2
HC

perat Uoe over W rlnog at room tenperature
e mxture &t inte”a mxture of ice and 1 N
CF;

PhF-2 PhOH-7

R*=H, 2"-OCF;, 2"-Cl, 2"-Me, 2""-Ph, 3"-Me, 3"-OMe, 3"-Cl, etc.

[0206] In the same manner as that described in Example 23 compound PhF-2 and PhOH-
5 7 can be prepared from commercially available SI-36 and SI-29.

3. Synthesis of Compounds I and Ia in Table 1

[0207] One or two routes illustrated in Scheme 3 were used to prepare the compounds I

10  and Ia listed in Table 1. In route A, o-bromo-phenylacetate was treated with 2-benzoxazoyl-
phenol under basic condition to yield a-phenoxy-phenylacetate SI-40. Hydrolysis of SI-40
under basic condition yielded a-phenoxy-phenylacetic acid I-X. Alternatively, SI-40 was
alkylated with a corresponding alkyl halide followed by basic hydrolysis to afford o-
phenoxy-phenylacetic acid Ia-X. In route B, intermediates PhF-X with an electron

15  withdrawing R' such as a 4-CF; group were treated with a-hydroxy-phenyl acetic acid SOH-
X under strongly basic condition to afford a-phenoxy-phenylacetic acid I-X or Ia-X directly.
All of the intermediates can be prepared by known procedures or by those skilled 1n the arts.
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5 solution, filtered, washed with water and dried. Recrystallization from
MeCOH gave 1-95 as a white solid (1.94 g). 'HNWR (d-DMSO, 400 MHz) S 8.42
(d, 1H), wo9%ofosys 2H), 7.85 (m IH), 7.79 (d, 1H), 7.58 ear/u®bd/0ss¥s 49 (m
2H), 7.44 (d, 1H), 6.38 (s, 1H). Exanple 37 CO2H OH N CO2Et \ ON 1 1)
K2CO3, DM 1 | O + | / Br 2) LiCH Sdied?20 CIl / O C C C 10 PhOH 2
SBr-1 1-190 [0221] sgrnm'@lsﬁﬁ%nﬁ%ﬂﬂ@ﬂafﬁi;dld"ﬁitediﬁﬁ’ﬁblbﬂd in Exanple 28
E:gnpD(I\)/ggd iOégl(\)/l-l\é\?SGperar (eg fromSBr-1 and PhOH 2 as a white solid. 1HNWR

13.6 (br ,_8@10 (d 1H) 7,84 m 4H) 7.66 (dd,
1H), 7.57 (nf%fy, 70 Otm 2H) 6 20 °'( (R‘)Exam()Ie 38
OH N C02 Et CO2H F3C F3C\ON' E/ H20 Cl

I

PhOH 2 SBr-5 Cl, =191 B'2() n the Lamer e t a escribed in
Exanpl e 28 conpou -191 pre ared from SBr-5~an 0 ”2 as a wite
solid. ' HNVR (d- DVSEBr-*400r'VHz 3.70 (br, 1H), 8. 1H) 8.15 (d,

1H), 8.02 (d, 1H), 7.85-7.71 (m 5H), 7.50 (m 2H), ““7» 29 f‘d" 1H), 6.40 (s,
1H). 96 WO 03/ ogo5g€ PCT/ US03/ 08899 Exanple 39 OH N COZMe CO2H 1) K2CQB,
OH

DMV ON O Br 4)H20 |1 o
o LIOH or NaOH 1. NaH/R’UDMF R? _/(R“)1
@t \ / S1-40 LN 0 o p
2, LiOH Ry 1 «
7~ 7 | N
®' ),, lX 1 / s Ia-X

R

Route B

= R,
0Oy OH 0/<>—__-\/ = ®:
R? UL NaH/DMF ®): /Q
|

N
v
SOH-X PhF-X (R')p

R

I-X or Ia-X

Example 25

T e% 88%

)
OEt OH
Br o4 _KyCO3, DMF W LiOH C'W
JOrg ° 53
\3
'
SBr-1 PhOH-1 SI-41 I-1

[0208] A mixture of bromo ester SBr-1 (5.0 g), phenol PhOH-1 (4.1 g), and K,COs3 3.9¢g)
10  in DMF was stirred at room temperature overnight until no starting material was left as
judged by TLC. The reaction mixture was diluted with water and extracted with ethyl acetate.
The organic solution was dried over anhydrous Na;SO, and concentrated. The residue was
purified with flash chromatography (ethyl acetate/hexanes 1:5) to give the desired ester SI-41
(4.6 g) as a colorless oil. 'H NMR (400 MHz, CDCl3): & 8.22-6.98 (m, 12H), 5.79 (s, 1H),
15 4.18(q, 2H), 1.17 (t, 3H).
[0209] The ester (1.0 g) was dissolved in THF (5 mL), and mixed with a LiOH solution
(1.0N, 20 mL). The mixture was stirred at room temperature overnight and extracted with
ethyl acetate. The organic solution was washed with 0.1 N HCI, and dried over anhydrous
Na,SO, and concentrated. Purification with flash chromatography (ethyl acetate) gave the
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-1- 0 G PhOH2 SBr-4 d 1-192 [0223] In the same nmanner as that
described in Exanple 28 conpound 1-192 was prepared 5 from SBr-4 and PhOH 2
as a whi twov6k8md43 HNVR (d- DMSO, 400 MHz) S 13.45 (br, 1H)pCcTRISdOosgoh 111),
7. 5235 E(cjid 1H, 7.75 (m 311), 7.67 (dd, 1H), 7.47 (m 4H), 7.40 (m 1H),
7 4 I
¢id §-11@.405¢) %H)whlté&erm B AQUTERI0 MNZOORMO58.1007.42 (m)  Br 1)

W{% 1(% %\/e LiOH, THF/H20 I C PhOH2 SBr-7 CI 10 1-193
[0224] lthH),iSer(s.rﬂéI)nanner as that described in Exanple 28 conpound 1-193
was)prepared fromSBr-7 and PhOH2 as a white solid. 'HNWR (d- DVMSO, 400
MHz) S 13.30 (br, 111), 8.09 (d, (m 2H), 7.65 (d, 3H), 7.45 (m
2H), 7.22 (d, 1H), 7.01 (d, 2H), Hé_%mf’yeﬁ% 1H). Exanple 41 CO2H OH N

C02 Et 1) KRCB, DVW CI \ ONOCC Br - (/ O + 2) Li{H, THF/ H20 O PhOH 2
scﬂgl[e‘din Exanpl e

SBr-6 C 1- 1%@383[30225] In the,same manner as that
28 conpound &= OM?eparQEHSBr KeCandNMAOH 0~3s
"HNMR (d- 400BVHz) B 9/0V\D'U 8054%
8.13 (d, 1 07 (s 1h) A8y (m PHHOR 8 (m L1H) @
(m 4H). 7 (si; Lin.e. 24 s 1H).

5 I-2

[0210] In the same manner as that described in Example 25 compound I-2 was prepared
from SBr-10 and PhOH-1 as a white solid. "H NMR (400 MHz, DMSO): & 8.24-6.82 (m,
17H), 5.44 (s, 1H).

10
Example 27

ar OEt OH
OH o _K;CO;, DMF _ _LiOH _
O O 0
0% 8% N
I N

SBr-5 PhOH-1 51-42 I3

[0211] In the same manner as that described in Example 25 compound I-3 was prepared

15  from SBr-5 and PhOH-1.

Example 28

Br OH N@ COOEt COOH
| —
0O N
—e
Cl DMF,it, C THF/HZO ct do
CFs
1-88

CF3
CF3

SBr-1 PhOH-6 Sl-44
20 [0212] Step A:To a solution of phenol PhOH-6 (0.9882 g, 3.54 mmol) in DMF (10 mL)
was added K,CO; (0.92 g, 6.66 mmol) followed by bromide SBr-1 (1.20 g, 4.57 mmol).
After stirring for 0.5 h at t, the reaction mixture was diluted with EtOAc and water. The
organic layer was washed with sat. NaHCO; and brine, dried over Na,SO4 and concentrated
in vacuo. Purification via recrystallization from CH,Cl, afforded ester SI-44 (1.3698 g) as a
25  snow-white solid. 'H NMR (400 MHz, CDCl,): 8 8.55 (1H, s), 7.82-7.85 (1H, m), 7.78 (2H,
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Exanple 42 OO C Ot 1. NaH, Mel G \NOH O2. LiIOH(~~NO"" 5 SI-41
la-1 [0226] To a suspension of NaH (0.44 g) in DVF was added dropw se a
sol uti on wb 0ewsmsus SI - 41(3.0 g) in DV at 0 C. The reacti ®OTNISHI/ARSEY WaS
stirred at the sane tenperature for 30 mn, then Mel (0.6 nL) was

| ntroduged g 8 S HzNger1 ([TbleclSthsts 124), V&6 %Q(mdn)‘ gr3907@5H@H[ m),1003uenched
with watér, extracteéd w ethyl acetate. Purification wth colum

chr omat@g; aphﬂyS L Hex a13d1 8 yd. 1&6‘&231(2&1 51)1).1Gal2l (3 mpeSrep Bt ddaester (2.1

) o sotomtioppteReSIAg 9585, 20D it HFLE WD PR £ i) R s b ot or e
over ni gl%{uﬁiigﬂg%tié ﬁfbh@%/dﬁt& (0.85 Byl0.2 Pmetod). eFhe Fh@iltieONitlonSAdsUtin@d avas

washed w | ed over anhydrous Na2SO4, and 15 concentrat ed.
Pur i5f i cm il (hnqwnthed‘ wilk ﬂlNcﬂquthfglraaé Wytrqcé@cwlth EeQpat She geapaicdpyer 4§ r ed

?C;g 6. %isﬁ W“?‘ﬂ%&‘ ; @é‘d’ve‘(@az “ce rat%%”@%ﬁ%@%ﬁ% Zﬁaza 01

1. NaH, 5yMely Wihife sbli® NN&*(Aoo%ﬁE%Km) d20s Sl4148H| &-032.0(R228p9(Hidk sane

manner ds that described in Exanple 42 con}r;ound | a- 93 was prepared from
by

SI - 48. AHINVR O(Iz)DRBD(1HOBI, A8, 3 A BzB5.8307 86 1H, my 7R3 (24, d1+l|f 8.¢Hgh- 7. 87

270 (5 Vsngaias o b s Bom et badod - AR < O o) b

O(R)rmmC@Et 1. NaH, Mel 0 O

Example 29
H N COOEt COOH
Br 0 )
F3C\©/kcooa . ° D"&‘éor: _LiOH
THFH0
CFs
SBr-5 PhOH-6 SI-45

[0213] In the same manner as that described in Example 28 compound I-89 was prepared

15 from SBr-5 and PhOH-6 as a white solid. '"H NMR (400 MHz, DMSO-de): 6 8.40 (1H, d, J=
2.0 Hz), 8.35 (1H, s), 8.04 (1H, d, J= 7.6 Hz), 7.97 (1H, dd, /= 8.8, 2.4 Hz), 7.82 (1H, dd, J
= 6.8, 2.4 Hz), 7.75-7.77 (1H, m), 7.74 (1H, d, J= 4.4 Hz), 7.69 (2H, t, /= 7.8 Hz),
7.43-7.50 (2H, m), 7.39 (1H, d, J=9.2 Hz), 6.27 (1H, s) ppm.

20 Example 30
Br OH N COOMe COOH
|
Ph\©)\COOM e + (o] DK;go; \(:’/k on @)\
THF/H O
CF,
SBr-8 PhOH-6 SI-46

[0214] In the same manner as that described in Example 28 compound I-90 was prepared
from SBr-8 and PhOH-6. 'H NMR (400 MHz, DMSO): § 8.40-6.40 (m, 16H), 5.42 (s, 1H).

25

93



OO0\ \ 2. LIOH',N \(R4) \ N( )s (R1) ~/ (R1) SI-Xla-X R3=4-C1, 3-CF3,
3-0OPh, 3-d, 4-OWe, 4-CF3, 4-Br, H 4-F, 4-Et R=H 4'-CF3, 4'-d, 4'-M,
4' -t-Bu, WO-0Bng0os4s 6' -di-C, 4'-(2,4-di F-Ph), 4'-(1H pyrroPeyiuso3/iRgsL" - Me,
2"-Ph, 2"-d, 2"0CF3, 3"-Me, 3"-0OWe, 3"-C [0229] In the same nmanner as
that described in Exanple 42 the rEshmple3la- X listed in Table 5 1 can be
prepared from SI-X 4. Enantioselective synt hesi s and enanti oner separation

[0230] One or nore roufes ustrat ed in gme 4 was or can Qg used to
prepare the i®hdivi dual” t | OMer s of ooun X and | lste

Table 1. |1 OlfiogMe A r| : p a1Bydr ox enyli t| C
aci d wase,d ted with ouro corrpourfefs h Qi t friemo ebect ro@%draw ng
group such as CF3 undef™strongly basic condftion to afford

enantiomerically enriched conpounds. In rodfe B, racemc corrpo‘ifhds wer e
resol ved i né®-11si ngl e eRedité oners by seperﬂt“?on on a chiral 'BPLC. In route
C, racem c conpounds were resolved into single enantioners by

recryst §0218ht iImthewamh nganohi asghataiesarided tEEgompie 2830090908 I9¢ T aspoa2pEa 99

SERSTY 5T 68 PO RO Bl PRS2 ol A8 408 O ©

SO—I—X PITﬁX(Rl)p [-Xor la-X OO . (R B OO Chiral HPLC seperatlon
(-)- enantloner + (+)-enantiomer W(Wm

Example 32
Br OH "f ¢OMe COOH
dCOZMe " O KOs _ ©/‘\ _LIOH do '\f@
DMF n, THF/HZO o
CFs
CFy
SBr-4 PhOH-6 S'-48 1-92
10
[0216] In the same manner as that described in Example 28 compound I-92 was prepared
from SBr-4 and PhOH-6. 'H NMR (400 MHz, DMSO-d): 6 8.39 (1H, s), 7.99 (1H, d, J=
8.8 Hz), 7.86 (1H, d, J= 7.2 Hz), 7.77-7.79 (3H, m), 7.40-7.49 (6H, m), 6.27 (1H, s) ppm.
15 Example 33
COMe fozMe COoM
D)\ o N LiOH, THF/H,0 o N‘Q
K2C03 DMF  MeO ©/ko ————bMeO : M o
CF.
PhOH-6 Spr? 51:9 f;;

[0217] In the same manner as that described in Example 28 compound I-93 was prepared
from SBr-7 and PhOH-6 as a white solid. '"HNMR (d-DMSO, 400 MHz) § 13.42 (br, 1H),

20 8.41(s, 1H), 8.00 (d, 1H), 7.82 (dd, 2H), 7.70 (d, 2H), 7.42 (m, 3H), 7.05 (d, 2H), 6.22 (s,
1H), 3.79 (s, 3H).
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N (R) pl-Xorla-XOOHC_ 'R /OO\ / Chiral am nes

() _enantioner+(+)-enantiomer C (Rm"N selective recrystalization (R) I-X
or la-X wolBxaspshe 45 F N COZH CO2H NaH, DVF N O + | OHrOI/UShBos8-- 1

SOH 11 CF3 1-369 10 [02311 To a solution of PhF-1 (5.26 g, 0.0187 nol)
and SOH 11 (3.132 g, 0.0206 nol) iExarhple 34100 nL) was added NaH (60% 1.484
g, 0.0371 m)l) I n one portion at - 78 C, and the reaction m xture was
slowy vvarne roomte erature ovefO#Fth. ter stirring Q;bz,qoom

' S pourg re of

t enper at §fel acg iti 6% 1.5 hc'm/"m Xt
i ce and pPC +1 @ utBrom,colfmlut \Motﬂhm
y pur as a te SO|Id

Recr yst I zation f (H gave opti
(6.56 g) CF3 k| (dsEMSo, 400 MHz) S 13%f48 (br, 1H) 8.41 (d, ,

(dd, 1H), 7.86 (dd, 1 H), 7.78 (m 3H)suss. 46 (m 6H), 6.29 (<° 311 1) 100
WO 03/ 080545 PCT/ US03/ 08899 Exanple 46 F N CO2H C02H NaH, BEMF "//0 N P.
O+ O"HI/ 10 CF3 PhF-1 SOH13 1-370 [0232] In the sanme manner as

t hat def®et8]bebh the séampheer4s thao dpsoribet! in-Example 38 spmpayrdil-94 was prepared

S from SBr-6 and PhOH-6 as a white solid. 'HNMR (d-DMSO, 400 MHz) & 13.68 (br, 1H),
8.43 (d, 1H), 8.11 (s, 1H), 8.21 (dd, 1H), 7.89 (m, 1H), 7.83 (m, 1H), 7.70 (d, 1H), 7.50 (m,
4H), 7.42 (d, 1H), 6.40 (s, 1H).

Example 35

COOH
4 P FaC 0 N’@
NaH
FaC COOH + Y _ I
THF, 0°C to 1t 0

CF3

10 SOH-1 PhF-1 1-89

[0219] To asolution of 3-(trifluoromethyl)mandelic acid SOH-1 (4.8251 g, 0.022 mol) in
THF (50 mL) at O °C was added NaH (Aldrich, 60%, 4.928 g, 0.055 mol). After stirring for
0.5 h, fluoride PhF-1 (6.1618 g, 0.022 mol) was added, and then warmed up and stirred at rt
15  overnight. The reaction mixture was cooled to 0 °C and quenched with sat. NH4Cl (aq.),
diluted with EtOAc and water. The organic layer was washed with brine, dried over Na; SOy,
concentrated in vacuo. Purification via recrystallization from /PrOH (rinsed with 10%

EtOAc/hexanes) afforded I-89 (9.80 g, 92%) as a white solid.

20 Example 36

CO,H

F N CO,H 2
| E NaH, DMF F 0O N
0 + OH — |
F (o]

F
CF3
PHF-1 SOH-2 CF3
1-95

95



5 fromPhF-1 and SOH 13. 1HNMR (d-DVBO, 400 MHz) 5 13.48 (br, 1H), 8.41 (d,
1H), 8.0 (dd, 1H), 7.86 (dd, 1H), 7.78 (m 3H), 7.46 (m 6H), 6.29 (s,
1H). Exarnpbe3dssé2H F N CO2H Cl 1//ON 1 0 C NaH, DVF PCIT/USuIiDi89F3
-371 PhF-1 SOH 12 10 [0233] In the same manner as that described in
Exanpl e[mopom&mwnbna,?rhmamgeg;armnnfot)mmmJz @ ssammzl) in YR
(d-DVBO, 400 MHz) 5 13. 68$b S |—2 821(dd
1H) 7. 89 ik wmddecﬂ\élﬁ@ Qﬁ)s 196§@1r(1e|1 ir} o1jg) Oﬁf"fsﬁihé C&a Be 42 (4,

NaH 0 Meﬁ%‘éfﬁﬁﬁﬁ& Va3 g’%ﬁig’%‘{%‘%‘gté rﬁ%égﬁgém ?esé%ﬁsé g its&@fz?{:gﬁ]' \at/rolo-%g R
[ 0234] EmpRratgrkSbr ditivhalB hrthé hixtnemedspounainide 4 mixieied 8@H4nd4 I(I(Hle 9

g 12127:)5 mj@ll&tlérﬁl\fﬁéﬁeﬁygﬁg L}’baet‘%r&‘ng%gl%é) %{}?Sgﬁgzaﬁlon?{o&ﬁw é‘g—f %\EG]gg/% ggg g:
Co0 C Bhle 81 %@%@;@g@(ﬁ@w 480 Miltz) 61%2@01@13 D8OBASIRST/ 44393/ 08899

on was checkéd by chiral HPLC to find that two
enant i OnHY,S. 79/(@( EHpr7duee @H) 739 (m) 2H)s Grdr(d6LH)) 6B 1% 18D% conver si on.

Exanple 49 COON COOH COCH F3SC ONF3C"ONF3CON\ / Chiral HPLC 1 , \
I OO0O
Example 37
CO,H
OH N@ CO,Et /@/‘\O N/Q
| 1) K,CO3, DMF |
(o] + Br g ] (0]
2) LiOH, THF/H,0
cl
o] cl
PhOH-2 SBr-1 1-190

10
[0221] In the same manner as that described in Example 28 compound I-190 was prepared
from SBr-1 and PhOH-2 as a white solid. 'HNMR (d-DMSO, 400 MHz) & 13.6 (br, 1H),
8.10 (d, 1H), 7.84 (m, 4H), 7.66 (dd, 1H), 7.57 (m, 2H), 7.45 (m, 2H), 7.24 (d, 1H), 6.20 (s,

15 1H).

Example 38
OH N/Q COEt COzH
1) K,CO;, DMF
’O + FsC Br ) KOs » F€ 0 I\]I’Q
2) LiOH, THF/H,0 o
Cl
PhOH-2 SBr-5 cl

I-191

20  [0222] Inthe same manner as that described in Example 28 compound I-191 was prepared
from SBr-5 and PhOH-2 as a white solid. '"HNMR (d-DMSO, 400 MHz) & 13.70 (br, 1H),
8.34 (s, 1H), 8.15 (d, 1H), 8.02 (d, 1H), 7.85-7.71 (m, 5H), 7.50 (m, 2H), 7.29 (d, 1H), 6.40
(s, 1H).
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CF3 CF3 CF3 1-89 1-365 1-366 5 (+)-isoner (-)-isonmer [0235] The two
enantioners were seperated by chiral HPLC using a 25 cmx 21.1 mm Regis
Technol ogve93/858) WHELK- O 2 10/ 100 col um at anbi ent t enperaiSos/@sd nj ect ed
sanples were 3.0 nmL of 15.5 ng/nL solutions of the racemc 1-89 in iPrOH/
hexanes (1:1, 10 v/v). The col um wasmplessed wi th (15/85/0. 1)

i PrOH hexanes/ TFA at a flowrate of 30 nlL/mn. Detection was at 220 nm

The (+)-enantione 365 eluted at 6 to 9 mn, and the &P -enanti oner
1-366 at 9p@ tQ n. Exanpbgue0 COOH COON COON H FR1Lo N\ ON

Q~IN I/]1 gcCh HPLC _|I, \ hKce;, DMP CF3 CBERCF3~n15 § 369
1-370 | two graRirong s were—seperated ira HPLC g a 25
cmx 21. Regi s Tec 0gi es ( RZRAIOMHEEKLD 2 100 g a0 anbi ent

t enper at ur I nj ected Seffpl es were 5.0 nL of 7 ng/ m. sa ons of the
racemc 1-82 in iPrOH / hexanes (6:4, v/v). 20 The colunf was eluted with
(25/75/0. 1) prcsry hexaneSBFF at a flow rate of 30 nl/minCl Detection was at
220 nm The (S)-(+)-enantionmer 1-369 eluted at 5 to 7 Mi92 and the (R -(-)-
enantiomer 1-370 at 8 to 10 m n. 102 WO 03/080545 PCT/ US03/ 08899 Exanple

51 COH i 13p.: tn&l-102 QaCprepared  CF3
CF3 @3[&%{8%%%{?31%%&?%68(5 Eglétld;é%d#g&?l?%rsgglﬁe? c[og???ﬂ The t\/\ogpeér?gnti oners
wer es sepenesBie4 biyd PhOFRL asRhRitesblid) 'HNMR ¢daDMIQ, 400MHZ) SRS 5s(bl,d&hnol ogi es

oy &5, BIRGHDYT A5 ok 1601 T GReh ToRAa 4By &7 Hel0, At FEEhes

(64, ViM) -6.13 (s, 1H).

Example 40
OH N CO.H

© 1) K;COs, DMF

+ = > MeO 0
MeO 2) LiOH, THF/H,0
Cl

PhOH-2 SBr-7 cl
10 I-193

[0224] In the same manner as that described in Example 28 compound 1-193 was prepared
from SBr-7 and PhOH-2 as a white solid. "HNMR (d-DMSO, 400 MHz) & 13.30 (br, 1H),
8.09 (d, 1H), 7.82 (m, 2H), 7.65 (d, 3H), 7.45 (m, 2H), 7.22 (d, 1H), 7.01 (d, 2H), 6.60 (s,

15 1H).

Example 41
CO,Et Ci
I 5 2= 1)K,COs, DMF 0 '\,'/Q
+ Cl Br Lo o)
2) LiOH, THF/H,0
Cl
SBr-6 Cl
PhOH-2 1-194

20 [0225] Inthe same manner as that described in Example 28 compound I-194 was prepared

from SBr-6 and PhOH-2 as a white solid. 'HNMR (d-DMSO, 400 MHz) & 13.60 (br, 1H),
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The colum was eluted with (25/75/0.1) iPrOH hexanes/ TFA at a flow rate of
30 nL/mn. Detection was at 220 nm The (+)-enantioner 1-372 eluted at 6
to 8 m n,wendosises (-)- enantioner 1-373 at 9 to 11 mn. 1@CEA®BNpossIH2 CO2H
- C2HC2H - d I\ ONC \ ONCOd Q~1I\* ON / OChiral HPLC I/ I\ O/
O CF3 £r3(£h3n), doPs, (1), 71.80081H 780%@”!31'1) 7[682(aﬁlzfﬁﬂbe$r(xﬁ AHP4.2844,

resol ved by chiral HI5LC to g|v 8+ -1-9 (-)-1-94. HPLC 15 nethods and
condi t i Uk 6.24r(e Wi ng el uents used, sol vent flow rate and detection

wavel ength were: 20% i PrOH 80% Hexanes-0. 1% TFA, 30 nL/mn., ?=220 nm For
(+)-1-94: RT 5.5 min. For (-)-1-94: RT 9.5 mn. Exanple 53 CI)ZH D-/JN CO2H
Q02H 0 N ~4~ Jalr \* 0 N O Chiral EFmple42\0 MO O MeO. 0 CF3 CF3 CF3
20 1-93 (+)-isomer (-)-isomer 103 WD 03/080545 PCT/ US03/ 08899 [0239]
Racenmi c 1-93 was_resdfved by chiral i i sdfrer ,and (-)-i soner.

HPLC net hods_ agd Nondrt@®ns, i nﬁﬁgi E%; @ flow rate and
detection WAVY gt ﬁ 0-_71% G-A,0 /mn.,

?=220 nm For (+) 427Li0Hh. For (-)-isoner: 7 n. 5
Exanpl e 54 COOH FBCONF3CONF3Ct O aNHPLC + ON d
Ia-1

a d
5 SI-41

[0226] To a suspension of NaH (0.44 g) in DMF was added dropwise a solution of ester SI-
41(3.0 g) in DMF at 0 °C. The reaction mixture was stirred at the same temperature for 30
min, then Mel (0.6 mL) was introduced via syringe. The solution was stirred for one hour,

10  quenched with water, extracted with ethyl acetate. Purification with column chromatography
(hexanes/ethyl acetate 5:1) gave the methylated ester (2.1 g).
[0227] The above ester was dissolved in THF (5 mL), and mixed with a LiOH solution (1.0
N, 20 mL). The mixture was stirred at room temperature overnight, and extracted with ethyl
acetate. The organic solution was washed with 0.5 N HCI, dried over anhydrous Na,;SO4, and

15 concentrated. Purification with flash chromatography (ethyl acetate) gave the desired acid
Ia-1 (1.6 g, 80%) as a white solid. 'H NMR (400 MHz, DMSO): § 7.70-6.61 (m, 12H), 3.30

(s, 3H).
Example 43
COMo 4y GOOH
N
O/‘\o r\ll’Q 1. NaH, Mel ©}\O ;/Q
0 2. LiOH ©
CFs CFs
20 SI-48 Ia-93

[0228] In the same manner as that described in Example 42 compound Ia-93 was prepared
from SI-48. '"H NMR (d-DMSO, 400 MHz) & 13.85 (br, 1H), 8.38 (d, 1H), 7.90-7.87 (m,
2H), 7.83-7.79 (m, 3H), 7.52-7.42 (m, 4H), 7.36 (m, 1H), 7.07 (d, 1H), 2.0 (s, 3H).
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1-191 1-367 1-368 (+)-isomer (-)-isomer [0240] The two enantiomers were
seperated by chiral HPLC using a 25 cmx 21.1 mm 10 Regis Technol ogi es
(R R VWHBLE- 060085490/ 100 col unm at anbi ent tenperature. |njecrasos/esanpl es
were 5.0 nmL of 12 ng/nL solutions of the racemc 1-191 in i PrOH / hexanes
(4:6, v/v). The colum was el ut edgvainple(44S/ 85/ 0. 1) i PrOH hexanes/ TFA at a
flowrate of 30 nL/mn. Detection was at 220 nm The (+)-enantioner 1-367

eluted at 4 to 6 min, and the (-)-enantiomer, 1- 36, 7to 9 mn. 15
Exanpl e 55,C00H - Hvr ON Chiral Hﬁ@@_ﬁioﬁl\ON / 1\ 0/ 0
/[ 1V 0 a doy d ad 1-194 11N§17141e11 375 - r +) - i soner
[ 0241] Racem -1 \ﬁﬁ@esol ved ?f gl HPLC to 374 and 1-375.
HPLC 20 net hods a ;\3@ i n¢ ing eluents u dI hSol v@r?f flowrate
and detection way gt h 35% i Pr O+ 65% Hexggs~ 0. 1% TFA, 30 ml/ nin.
~, =220 nm For ® 74 RT 4.7 min. For 1-375. RT 6.7 min. 104 WO 03/ 080545
PCT/ US03/ 08899 ExarfpXe 56 CO2H CO2H _ C2H / N O'%iral HFLCN . N OO
a d d  1-192 1-377 1-378 (-)-isoner (+)-isoner [0242] Racem c 1-192 was
resol ved bw3ehcr,3lCH{P3-OPh03-gl,\4e0Me34-CFa B, I3 48K, 4HRLC 5 net hods and
condi tions R”‘ﬁCJ 'éiﬂ 8! 4008, 9 -1Be oAy editClf &' C(WM(HF-&Ph?,md(lde?ﬁbi-ﬂﬁ

wavel engt h ,r 2 X n ) 30 m./mn., A=220 nm For
nayel engt NpiYFL e, Dg% &gﬁﬁ’&%@ Mes: Qn\}e/fs A

[0229] In the same manner as that described in Example 42 the rest of Ja-X listed in Table
5 1 can be prepared from SI-X.

4. Enantioselective synthesis and enantiomer separation

[0230] One or more routes illustrated in Scheme 4 was or can be used to prepare the
individual enantiomers of compound I-X and Ia-X listed in Table 1. In route A, an

10  enantiomerically pure a-hydroxy-phenyl acetic acid was treated with flouro compounds PhF-
X with an electron withdrawing group such as CF3 under strongly basic condition to afford
enantiomerically enriched compounds. In route B, racemic compounds were resolved into
single enantiomers by seperation on a chiral HPLC. In route C, racemic compounds were

resolved into single enantiomers by recrystalization with a chiral amine.

15
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Exanple 57 CO2H *CO2H _ *CO2H - \ " I \ o N NoMeO O Chiral HPLC M0 / | O
MOd d d 1-193 (+)-|sorrer (-)-isonmer 10 [0243] Racem c 1-193 was
resol ved w9 ochgosad HPLC to give (+)-1-193 and (-)-1-193. PPL@sosresshods and
conditions, including eluents used, solvent flow rate and detection

wavel ength were: 50% i Pr OH 50% HexS¢temedt 1% TFA, 30 nL/mn., X=220 nm For
(+)-1-193: RT 5.5 1@ﬂgﬁratﬁﬂrof(enhnﬂlorﬁ%calﬁlﬂrl I@(mma-)Exarrpl e 58 CO2H ,
CO2H er. CO2H\ O N \* ONC / OChiral HFLCC / OC OINr" G G d
' wr esol ved by chiral

1-197 (+)-isoner (-}isonmer 2 44] Racemi c 1-197¢

HPLC to give (+logi ssamer and (=Q-iyomer. HPLC nethods wdg@(@ms,

i ncl udi ng el uent s{ysged, en ow [ and det, 1 3/ 080545
Bre: 40%4&—&&%4—6 %) %

PCT/ US03/ 088 0®gx Xa es-10 30
i somer: RT 4.2 nin. Is&mer: RT 7.5
COOH FaCl j 0 N 1) QJlnln C F3C e% N \

m/nin A ®

m n. Exanpl e

resolution losPH® N OO O PXH* Cl CI C 1-191 1-3® 1 368 5 (+)-isomer
(-)-isonmer [02451 A suspension of 1-191 (37.44 g, 0.0984*%pl) in 750 nL of
Et OH 3A was heat edyt ®u reflux at 90 C (water-bath tenperature) to give a

cl oudy sol uti on, 2cool t+&ca. 80 C. Qui nine (25.34 g, 0.078 nol) was
added, apd the .' so| i B Ca%atiet j r r efndtiomé QG Chantiomer

®)i

=
(R‘)p
I-X or 12-X
0. OH
R1 — (R‘)s
C ®) ] o o 0 \ / Chiral amines (-)-enantiomer + (+)-enantiomer
" F \N selective recrystalization
R,
I-X or Ja-X
5
Example 45
CO,H
COzH
NaH, DMF @o N
I
0
PhF-1 SOH-11 CF3
1-369
10

[0231] To a solution of PhF-1 (5.26 g, 0.0187 mol) and SOH-11 (3.132 g, 0.0206 mol) in
DMF (100 rriL) was added NaH (60%, 1.484 g, 0.0371 mol) in one portion at — 78 °C, and
the reaction mixture was slowly warmed to room temperature over 1 h. After stirring at room
temperature for additional 1.5 h, the mixture was poured into a mixture of ice and 1 N HCI

15  solution, filtered, washed with water and dried. Recrystallization from MeOH gave optically
pure 1-369 as a white solid (6.56 g). '"H NMR (d-DMSO, 400 MHz) § 13.48 (br, 1H), 8.41 (d,
1H), 8.0 (dd, 1H), 7.86 (dd, 1H), 7.78 (m, 3H), 7.46 (m, 6H), 6.29 (s, 1H).
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10 C. (internal solution tenperature) and solid began to crash out of the
hot solution. After stirring for 1 h at 70-80 C, and then cooled to 50C

wi th stirwongososiie solid was collected by filtration andPcirrzsesiodsy ce with
EtOH 3A. The dried solid (ca. 33 g) had an 90-93% enantioneric excess (ee)
of the (+) enantioner, and the notBeiamplegisor had an 85-90% enantioneric
excess (ee) of the (-) enantiomer. \WWen this hot nother |iquor was cool ed
tort, 15 a second ¢ soI id (17.0g) was obtai ned. @Hs solid had a 99% ee
of the (-)-enafi ongt iral HPQEE'anaIyS|s was carr”ed out =220 rim
by injecting &y an 'v/(g;gtely 1 u
di ssolved in I e pharSe o@ cmx 4.6 i g
Whel k-O 15 mcogtumm with a mL/mn flow of (25/75)
i Pr OH hexanes/ ¢RA. Under these conditions, (+) enantioner 1-367 eluted at
4.3 min, and (-) 20 enantioner at 5.8 min (approxi mat&sretention tines).
To the crude (H)psglt (33 g) okiained above was addedsm20 ni of Et OH 3A
and the suspensi Bh was refluxed at 106 C (0| | -bath tenperature) -for 3

cooled to_rt, flltered and rins Et

e it oo myngr 3 i ety rRla o comepuibl s e EREl of
97- 99% j V86 BALA) 5(13%%br,1 1713891 (d; 19f), ELOAC was
addgsg ﬁ,&fg,ﬁi?a%tcgﬁl glg\w[?g(elrmi{tgprrl ng f(%r 10 8?7(1% a) mt_he )resul ting
m xt ur e(dWaBH)jﬂl&aSt(éd, MA Y, A. 78eime BHJ, TOW (mi, oH), 1629 (oA Harni ¢ Iayer was separ at ed
and washed wth water twice and then brine and dried over Na2SO4. After
renoval of solvents in vacuo and dried at 40-45 C/ 3 mmHg, 16.26 g of

desired (+) enantioner 1-367 was ojg;‘ﬁckl,_? Ry Simlarly, (+) enantionmer 1-367
was al so obtai ned 106 WD 03/ 080545 PCT/ US03/ 08899 by resolution of racemc

1-191 using cinchonidine (0.9 eqg.) in EtOH 3A with 60% recoy of (+)
enantioner with a 9_7- ee. Exanple 60 COZHci. Os\r £ 5@3 N F3C F3C O

N/ ON O dudpa ?» O CF3 ¢&8 CF3 1-89 1- 1 66 Ji 5 -1 soner
48] Y enafity on '/}O@GSNaa{anf( )
ut| on df i

giol ogies (R R)

(-)-isoner [O er Q- 366 were

obtai ned by r¢ D-glucam ne (0.9
eq.) in EtOH 3K by a simlar 6t ocedur e as Exanpl e 5969b0ve Chiral HPLC
anal ysis was cargied out at k = 220 nmby injecting 103 10 of a 0.5 ng/nL

solution of the sanple dissolved in nobile phase ontol-a 25 cmx 4.6 mm
PhF-1 SOH-12

10
[0233] In the same manner as that described in Example 45 compound 1-371 was prepared

from PhF-1 and SOH-12. "HNMR (d-DMSO, 400 MHz) & 13.68 (br, 1H), 8.43 (d, 1H), 8.11
(s, 1H), 8.21 (dd, 1H), 7.89 (m, 1H), 7.83 (m, 1H), 7.70 (d, 1H), 7.50 (m, 4H), 7.42 (d, 1H),
6.40 (s, 1H). 1-367 ee%>20%.

15
Example 48

oH i "FQ FsC SN
FoC SCOOH  + © Nal! - '
\(DA THF, -78°C to 0°C do

SOH-14 PhF-1 1-89

[0234] To a solution of 3-trifluoromethylmandelic acid SOH-14 (0.729 g, 3.31 mmol) in
20 THF (20 mL) at -78 °C was added NaH (Aldrich, 60%, 0.594 g, 6.60 mmol). After warming
up to -45 °C for 0.5 h, fluoride PhF-1 (0.9765 g, 3.47 mmol) was added, and then warmed up
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Regi s Technologies (R R} Wiel k-O 15 mcolum with a 1.5 niL/mn fl ow of
(15/85/0.1) iPrOH hexanes/ TFA. Under these conditions, (+) enantioner
1-377 el weds/et0545 5 mn, and (-) enantionmer at 5.9 mn (REPAUSHI/0B8%
retention tinmes). 107 WO 03/080545 PCT/ US03/ 08899 Exanple 61 CO2H \ N
Q2H\ N ob@bw& hfrrﬁeqeauion\w@dh&ke%s chird HALE td isDHal 676 epa@E6MEG247] To
a solution of S Kr&o 62 %M in . THF (10 m) was added NaHVDS 5
(1.0 M wsremapduced §G)4 )15(&’tler—6 fbwé ARVt i on was warmed to room
tenperature. After stirring at roomtenperature for 10 mn., a solution of
PhF-1 (1.05 g, 3.73 mmol) in THF (10 nlL) was added. The reaction m xture
was heated at 60C for 1 h, and t heExample4t overni ght at roomtenperature.
The reaction was quenched with 1 N HC solution, extracted with EtQAc,

washed with brioss dried and concentrated?®The residue was i fi by
flash col (h e/ Et OAc 10: F)C ta/e oundF3 ,@wite
solid (0.72 gt 43984 2 PINVR g rPBVEO, 8 38 (d, L80 (m 2H),
7.81 (m 3H), 7048 (m 4H, 7.36 (m 1),V 07 (d, 1), 2. 3H) .
Exanpl e 62 CO2H ’_F N CO2ZH N | -Q NaHMDS, HF O+ "/OH - [/ lc,:\ 0 CF3 CF3

PhF-1 SOH+ 16 15 [‘3- 366 [0248] | a- 366 was obtal ned as a white solid from
PhF-1 and SOH 16gén the sanme manner as tisas described in Exa¥ple 61. ' HNWVR
(d-DVBO, 400 MHz) 8 8.38 (d, 1H), 7.89 (niHseer 7.81 (m 3H'SMe48 (m

4H), 7.36 (m 1H), 7.07 (d, 1H), 2.0 (s, 3H). 20 108 WO 03/ 080545

PCT/ USOWﬁ@ﬁgqhe two enantiomers were seperated by chiral HPLC using 2 25 cm x 21.1 mm

Regis Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. Injected
samples were 3.0 mL of 15.5 mg/mL solutions of the racemic I-89 in iPrOH / hexanes (1:1,
10 v/v). The column was eluted with (15/85/0.1) iPrOH/hexanes/TFA at a flow rate of 30

mL/min. Detection was at 220 nm. The (+)-enantiomer I-365 eluted at 6 to 9 min, and the

(-)-enantiomer I-366 at 9.5 to 12 min.

Example 50
COOH COSH COOH
o 10 <D : 5
! Chiral HPLC
(;/ ~0 - . (?( ~0
CF; CF3 CF3
15 1-92 1-369 1-370

[0236] The two enantiomers were seperated by chiral HPLC using a 25 cm x 21.1 mm
Regis Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. Injected
samples were 5.0 mL of 7 mg/mL solutions of the racemic I-92 in /PrOH / hexanes (6:4, v/v).
20  The column was eluted with (25/75/0.1) iPrOH/hexanes/TFA at a flow rate of 30 mL/min.
Detection was at 220 nm. The (S)-(+)-enantiomer I-369 eluted at 5 to 7 min, and the (R)-(-)-

enantiomer I-370 at 8 to 10 min.
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Tabl e 2: 2-benzothi azole analogs OOHg~ 2 RZ 4 3" (R 3~1 S\ 2" O(R
)m3 6,1 2\N 3(R) Conpounds Il and HH 2 3 4 (R)m (R )p (R )s Configuration
Conpound WoloBodosk 4-CI HHR' S 11-2 H3-CF3 HH R'S 11- BCHUSeM8IH H R/ S
11-4 H3-O0 HHR'S 11-5 H4-OMM HHRS 11-6 H4-CFS HH R'S 11-7 H

4-Br HHR'S 11-8 HHHHRS 11pQakipedi HHR'S 11-10 H4-Et HHR'S
11-11 H4-Cl H2"'-d R'S 11-12 H 3-CF H2"CIR/S 1113H30PhH2"C|
R'S 1114H3 H2"CI R'S 1115H4GOGNEH2" RS 1 m6H4CF3H
2" - Cl H H2"-C 0 V\D o 80545 P 11-18
HHH 2" H 4C,ga,,1;,1m2 s H 4+Et 11-21 H
H 4 - 22 H 3-€F3—4— Y23 h 3P A NEH RS
Fa CF3
1-88 1-372 1-373
(+)-isomer (-)-isomer

[0237] The two enantiomers were seperated by chiral HPLC using a 25 cm x 21.1 mm

5  Regis Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. Injected
samples were 5.0 mL of 7 mg/mL solutions of the racemic I-88 in iPrOH / hexanes (6:4, v/v).
The column was eluted with (25/75/0.1) iPrOH/hexanes/TFA at a flow rate of 30 mL/min.
Detection was at 220 nm. The (+)-enantiomer I-372 eluted at 6 to 8 min, and the (-)-

enantiomer I-373 at 9 to 11 min.

10
Example 52

COZH COzH COzH

¢ o N cl * cl o N

: I o N : I
(o) Chiral HPLC (0]

CF3 CFs CF,

1-94

(+)-isomer (-)-isomer

[0238] Racemic I-94 was resolved by chiral HPLC to give (+)-1-94 and (-)-1-94. HPLC
15  methods and conditions, including eluents used, solvent flow rate and detection wavelength

were: 20% iPrOH-80% Hexanes-0.1% TFA, 30 mL/min., A=220 nm.

For (+)-I-94: RT 5.5 min. For (-)-I-94: RT 9.5 min.

Example 53
COZH *COZH CozH
o3 o s
MeO ©/’\o ChialHPLC o ©/‘\O ©/L
CF3 CF;
20 1-93 (+)-isomer (-)-isomer
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11-24 H 4-CF3 4'-CFS HR/'S 11-25 H4-Et 4'-CF3 HR' S 11-26 H 4-d 4'-CF3
HRS 11-27 H4-Ow 4'-CFS HR'S 11-28 H 3-Br 4'-CF3 HR'S 11-29 H 3-d
4' -CF3 HW083/080%5430 H 3-Ovk 4'-CF3 HR/'S 11-31 H 4-Me 4' PCERISHB/RE® 11-32
H4-Br 4-CFS HR'S 11-33 H3-NO?2 4'-CF3S HR'S 11-34 H3,4- 4'-CF3 HR'S
met hyl ﬁPﬁQQ’PXRaaelmaﬁ-gﬂ Wasfreblvedby dHirdl BPLClto %ﬁzel'dﬂhsBmér ad @)-isohizr.H R/ S

11- 37 F4-CF3 HR'S 11-38 H 2, 5-di - CF3S HRS 11- 40H

2 6- di - APRC.nrztBody ard gonditions; inglugling ¢fpents useddﬁéqut ﬂ?@ ratg pind detgctions_ g -

-CF3 H RLS 11-43 - 63 4 H 3HR/S
110 vo Barasshdebiiodpbinibues e TR0 il ogpdhe pr 0F)
2, 5- di - Memér: RAFB7Ithil/ ®or (YlisekdertRF-8C15 éin.CF3 2"-Cl R/'S 11-48 H 3-CF3 4'-CF3
2"-Cl RIS 11-49 H 3-OPh'4'-CF3 2"-C R'S 11-50 H3-Cl 4'-CF3 2"-C R'S
11-51 H 4-OVe 4'-CF3 2"-Cl RS 11-52 H 4-CF3 4'-CF3 2"-C R'S 11-53 H
4-Br 4'-CF3 2"-Cl RIS 11-54 HH 4 Cl RS 11-55 H 4-F 4'-CF3 2"-Cl
RIS 11-56 H 4-Et 4'-CF3 2"-C Fe/sE"&;ﬁﬁ'e?s‘r

COOH COOH COOH
e 0 oy
©/“\ Chiral HPLC ©/k
o . ©/k
ci c
1-191 1-367 1-368
(+)-isomer (-)-isomer

[0240] The two enantiomers were seperated by chiral HPLC using a 25 cm x 21.1 mm
10  Regis Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. Injected

samples were 5.0 mL of 12 mg/mL solutions of the racemic I-191 in /PrOH / hexanes (4:6,

v/v). The column was eluted with (15/85/0.1) iPrOH/hexanes/TFA at a flow rate of 30

mL/min. Detection was at 220 nm. The (+)-enantiomer I-367 eluted at 4 to 6 min, and the

(-)-enantiomer I-368 at 7 to 9 min.

15
Example 55
CO,H o o
Q/‘ij/‘\ Chiral HPLC ©/‘\ : [ ©/‘\ : '
1 -374 1-3?5
(+)-isomer (-)-isomer

[0241] Racemic I-194 was resolved by chiral HPLC to give I-374 and 1-375. HPLC

20 methods and conditions, including eluents used, solvent flow rate and detection wavelength
were: 35% iPrOH-65% Hexanes-0.1% TFA, 30 mL/min., A=220 nm. For I-374: RT 4.7 min.
For I-375: RT 6.7 min.
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11-57 H4-C 4'-CF3 2"- CF3 RIS 11-58 H 3-CF3 4'-CF3 2"- CF3 RIS 11-59 H

3-

4|

on .

OPh 4'-CF3 2"- CF3 RS 11-60 H3-C 4'-CF3 2"- CF3 RIS 11-61 H 4-Ow
-CF3 2"WO@sB80RIS 11-62 H 4-CF3 4'-CF3 2"- CF3 R'S 11- 66THSE3/B89%" - CF3
CF3 RS 11-64 HH 4 -CF3 2"- CF3 RIS 11-65 H 4-F 4'-CF3 2"- CF3 R/'S

11-66 H4 Et 4'-CF3 2"- CF3 RS I1Axfmipkl5s-Cl 4',6'-di A HRS 11-68 H

3
CI

4.
4
4
4
4 -

CF34' d d HR'S 1169H303h4' 6'-di d HR'S 1170H40\/E
di CI HCBL%S 11 D 03/ 080545 P 6“803/08899 |1 - T 4:C1 4

HR/S}_‘;i\5|4- 6 -di O HR[S 11-78 L@K\\I_g
L1-74 H 6' 3di 4 ) 10- e
77 ﬂ”?,”%:'i!%' , 4t B- CF3

S 11-79 H 3-0Ph 4 4d|FPhH 11-80 H 4-Owe
S 11-81 H 4-4 4'- 4d|FPh)HR/S|1182H4CFB

4- P
4- Ph) TH

Ph) C'HR/S 11-83 H 4-Br 4' - (@, 4-diF-Ph) HR'S%11-84 H H
P

P

| -

L3

-(2,4-di F-
-(2, di F-
-(2,4-di F-
-(2,4-di F-
-(2,4-di F-
(IHpyrro

Fr)92H R'S 11-85 H 4-F 4' -(23A-di F-Ph) H R/s('31§;§_§6 H 4- Et

hY HR'S 11-87 H 3-C 4' - (-sphepyrrol -yl) H 11-88 H 3-CF3

-yl) HRI'S 11-89 H 3-CPh 4'-(1Hpyrrol-yl) HR'S
[0242] Racemic I-192 was resolved by chiral HPLC to give I-377 and I-378. HPLC
5  methods and conditions, including eluents used, solvent flow rate and detection wavelength

were: 50% iPrOH-50% Hexanes-0.1% TFA, 30 mL/min., A=220 nm. For I-377: RT 5.4 min.
For I-378: RT 7.8 min.

Example 57
COzH COzH COzH
jop S Y NNvs. @@
MeO ©/l\o Chiral HPLC ©/ko MeO ©/k
Cl cl
10 1-193 (+)-isomer (-)-isomer

[0243] Racemic I-193 was resolved by chiral HPLC to give (+)-I-193 and (-)-I-193. HPLC

methods and conditions, including eluents used, solvent flow rate and detection wavelength

were: 50% iPrOH-50% Hexanes-0.1% TFA, 30 mL/min., A=220 nm. For (+)-1-193: RT 5.5
15  min. For (-)-I-193: RT 11.5 min.

Example 58
CO,H COZ CO.H
Jop SsY Q*
cl do Chiral HPLC ©/k ©/l\
Cl
Cl cl
1-197 (+)-isomer (-)-lsomer

20 [0244] Racemic I-197 was resolved by chiral HPLC to give (+)-isomer and (-)-isomer.

HPLC methods and conditions, including eluents used, solvent flow rate and detection
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11-90
HRS

11- 97

H4-Ow 4'-(IHpyrrol-yl) HR'S 11-91 H 4-A 4'-(l Hpyrrol-yl) H

RS 11-92 H4-CF3 4'-(1 Hpyrrol-yl) HR'S 11-93 H 4-Br 4'-(1H pyrrol-yl)
1wo4asmBosusd' - (I H-pyrrol-yl) HR'S 11-95 H 4-F 4' - pCHUsy3/08899 yl ) H
R'S 11-96 H 4-Et 4'-(IHpyrrol-yl) HR'S 112 WO 03/080545 PCT/ US03/ 08899

Hy4vefdngth wlle: 409 BOH-5098H tkaResIF3YATF AJ 3(HnR/1Bin., =290 nhi. FoORH)- 4'

-a H

R'S 11-100 H3-d 4-0 HRS 11-101 H4-Ow 4'-C HR'S 11-102 H 4-CF3
Hsehg: RT1.2 o8n.Hrog (BrisomerARTH.Ang. 11-104 HH 4'-d HR'S 11-105 H

-c
4-F 4

- HR'S 11-106 H4-Et 4'-00 HR' S 11-107 H4-4 4 -d 2"-d

R'S

11-108 H 3-CF3 4'-d 2"-Ad R'S 11-109 H3-OPh 4'-Cd 2"-A RS 11-110 H
3-d 4'-d 2"-d RS 11-112 H 4- GRfandple@ 2"-C RIS 11-113 H 4-CF3 4'-C

2"-d
4 -d

RIS 11-123 H 4

10

15

20

25

RIS 11-114 H 4-Br 4'-d 2"-d RS 11-115 HH 4'-d 2"-d RS

11-116 H 4-F 4'edok 2"-0 RS 11-117 H4&10H4 a 2'-d R/°°H -§5H4-CI

2" - Fy S ;@ H 3aiihd 4kel ¢ 4
2"- CF3 R' S 1-12 -d 'ﬂ“"“"@l 2" - @ 2 HY 2" -
3q-ad 23, CF3 RS
Cl Cl
Cl
1-191 1-367 1-368
(+)-isomer (-)-isomer

[0245] A suspension of I-191 (37.44 g, 0.084 mol) in 750 mL of EtOH 3 A was heated to
reflux at 90 °C (water-bath temperature) to give a cloudy solution, then cooled to ca. 80 °C.
Quinine (25.34 g, 0.078 mol) was added, and the resulting clear solution was stirred at 70-80
°C. (internal solution temperature) and solid began to crash out of the hot solution. After
stirring for 1 h at 70-80 °C, and then cooled to 50°C with stirring. The solid was collected by
filtration and rinsed twice with EtOH 3A. The dried solid (ca. 33 g) had an 90-93%
enantiomeric excess (ee) of the (+) enantiomer, and the mother liquor had an 85-90%
enantiomeric excess (ee) of the (~) enantiomer. When this hot mother liquor was cooled to rt,
a second crop solid (17.0g) was obtained. This solid had a 99% ee of the (-)-enatiomer.
Chiral HPLC analysis was carried out at A = 220 nm by injecting 10 pL of an approximately
a 0.5 mg/mL solution of the sample dissolved in mobile phase onto a 25 cm x 4.6 mm Regis
Technologies (R,R) Whelk-O 1 5 pm column with a 1.5 mL/min flow of (25/75/0.1)
iPrOH/hexanes/TFA. Under these conditions, (+) enantiomer I-367 eluted at 4.3 min, and (-)
enantiomer at 5.8 min (approximate retention times). To the crude (+) salt (33 g) obtained
above was added 520 mL of EtOH 3A, and the suspension was refluxed at 106 °C (oil-bath
temperature)-for 3 h, cooled to rt, filtered and rinsed twice with EtOH 3A. The white solid
was dried to afford 28.32 g of the desired (+) enantiomer salt with an ee of 97-99%. To a
suspension of the resolved salt (28 g) in 350 mL of EtOAc was added 45 mL of 2N H,SOs.
After stirring for 10 min at rt, the resulting mixture was diluted with water (100 mL). The
organic layer was separated and washed with water twice and then brine and dried over
Na,S0.. After removal of solvents in vacuo and dried at 40-45 °C /3 mmHg, 16.26 g of

desired (+) enantiomer I-367 was obtained. Similarly, (+) enantiomer I-367 was also obtained
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113 WO 03/ 080545 PCT/ US03/ 08899 11-124 H 4-Br 4'-C 2"- CF3 RJS 11-125 H H
4 -C 2"- CF3 RIS 11-126 H4-F 4'-C 2"- CF3 RIS 11-127 H 4-Et 4' -d 2"-
CF3 RIS wW0-018®s5k5 3-0 4'-Me HR'S 11-129 H 3-CF3 4' - Me BCRUS03/ds8941.30 H
3-OPh 4'-M HR'S 11-131 H4-Ove 4'-Me HR'S 11-132 H4-O 4'-Me HR/'S
11- 133 #, AsélnBordt of MeericAL D1 ubinglc3fchbiniéir(04) eqiyein EtGHS A %ith¥B% tdcbvety - Me H
RS 11-136 H4-F 4 -Me HR'S 11-137 H4-Et 4 -Me HR'S 11-138 H 3-C
4' -t Bu ¢f (R) snantiomegwithaR7efPope.tBu H RIS 11-140 H 3-CPh 4' -tBu HR/' S
11-141 H 4-Ove 4'-tBu HR'S 11-142 H4-O 4 -tBu HR'S 11-143 H 4-CF3
4'-tBu HR'S 11-144 H 4-Br 4' -tBu HR'S 11-145 HH 4'-tBu HR'S 11-146 H
4-F 4' -tBu HR'S 11-147 H 4-Et 4 EkSBupK ¥ S 11-148 H3-d 4 -Br HR'S
11 149 H 3-CF3 4'-Br HR'S 114 WD 03/ 080545 PCT/ US03/ 08899 11-150 H 3- OPh
-Br HR/'S 11 ;351.H4 OVe 4'-Br H R/ &H11-152 H 4-O 4%08r H R/f 11- 153

. FsC
H4CF3 4Bt H RS HmaaLQ/B(OHBL@SO)\O N
] |
©/‘\ Glucoamine ©/‘\O ©/I\O
1-89

CF,3 CF;
1-365 1-366
5 (+)-isomer (-)-isomer

[0246] (+) enantiomer I-365 and (-) enantiomer I-366 were obtained by resolution of
racemic I-89 using N-methyl-D-glucamine (0.9 eq.) in EtOH 3A by a similar procedure as
Example 59 above. Chiral HPLC analysis was carried out at A = 220 nm by injecting 10 uL
10  ofa 0.5 mg/mL solution of the sample dissolved in mobile phase onto a 25 cm x 4.6 mm
Regis Technologies (R,R) Whelk-O 1 5 pm column with a 1.5 mL/min flow of (15/85/0.1)
iPrOH/hexanes/TFA. Under these conditions, (+) enantiomer I-377 eluted at 4.5 min, and (-)

enantiomer at 5.9 min (approximate retention times).
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11-155 H H 4' - Br F4-Br HRS 11-157 H4-Et 4'-Br HR'S
lla-1 Me 4-C 3HHRS Ila-3 M 3-OPh HHR'S Ila-4
Me 3-C HweloBl R'S Ila-6 Me 4-CF3 H PCRUSO3/0ssm 7 Me
ﬁ;‘BrllHNL:IZ\’/g -9 Me 4-FHHRS Ha-10 Me 4-Et HHR'S
: : 2 MRadplerd H 2" - s 3
2"-d R'S Ha- RS Tha 15 Me
4-CF3 H 2"-d H2"-d R'S
WD 03/ 080545 P 9 Me 4-F H 2"
2"-d RS I R/ 2
Ila-23 Me 3- o MR
4'-CF3 H R/ CF3 HR/'S |la-27
Ila-28 Me 3- I1a-29 Me 4-Br 4'-
4'-CF3 HRI'S CFy
PhF-1 SOH-15 1a-365

[0247] To a solution of SOH-15 (0.62 g, 3.73 mmol) in THF (10 mL) was added NaHMDS
S (1.0 M in THF, 7.83 mL) at — 10 °C and the reaction was warmed to room temperature. After

stirring at room temperature for 10 min., a solution of PhF-1 (1.05 g, 3.73 mmol) in THF (10
mL) was added. The reaction mixture was heated at 60°C for 1 h, and then stirred overnight
at room temperature. The reaction was quenched with 1 N HCI solution, extracted with
EtOAc, washed with brine, dried and concentrated. The residue was purified by flash column

10  (hexane/EtOAc 10:1) to give compound Ia-365 as a white solid (0.72 g, 45%). 'HNMR (d-
DMSO, 400 MHz) & 8.38 (d, 1H), 7.89 (m, 2H), 7.81 (m, 3H), 7.48 (m, 4H), 7.36 (m, 1H),
7.07 (d, 1H), 2.0 (s, 3H).

Example 62
COzH
| I}I/Q CO2H ' Mo N
., NaHMDS, THF )
0O + “70H > o)
CF
3 CF3
PhF-1 SOH-16
15 1a-366

[0248] Ia-366 was obtained as a white solid from PhF-1 and SOH-16 in the same manner
as that described in Example 61. 'HNMR (d-DMSO, 400 MHz) & 8.38 (d, 1H), 7.89 (m, 2H),
7.81 (m, 3H), 7.48 (m, 4H), 7.36 (m, 1H), 7.07 (d, 1H), 2.0 (s, 3H).
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lla-31 Me 3,4- 4 -CF3 HR/'S nethylenedioxy I1a-32 Me 4-F 4 -CF3 HR/'S
lla-33 Me 2,3-di-F 4 -CFS HR'S Ila-34 M 2,4-di-F 4 -CF3 HR'S 1la-35 Me
2,5-di -F Wo-00Bdss RS |1la-36 Me 2,6-di-F 4'-CF3 HR'S | paT8B0MBS3Y 4-di - F
4'-CFS HR'S Il1a-38 M 3,5-di-F 4'-CF3 HR'S Illa-40 Me 2,3,5-tri-F 4'-CF3
HR'S Ila-41 Me 4-Et 4' - CFfabte & SbehdothiaZoldanilogs - CF3 H RIS 11a-43 Me
4-Me 4'-CF3 HR'S lla-44 Me 4-MeS 4'-CF3S HR'S 1la-45 Me 4-NQ2 4'-CF3 H
RIS 116 WD 03/080545 PCT/ US03/ 08899 la-46 Me 2,5-di-Me 4'-CF3 HR/'S
lla-47 Me 4-C 4'-CF3 2"-d RS Me 3¢ "4")CF3 2"-d R'S lla-49

Me 3-OPh 4'-CF3 2"-C R/'S 1l1a250 CF,B/Z("}-U RIS Ila-51 Me 4-0we
4'-CF3 2"-d RS lla-52 M 1 B/Sz ll1a-53 Me 4-Br 4'-CF3
2"-d RS Ila-54 Me H 4R Me 4-F 4'-CF3 2"-A RS
Ila-56 Me 4-Et 4'-CF3 2"-(C B¢ d Y% -CF3 2"- CF3 RIS I1a-58

Me 3-CF3 4'-CF3 2"- CF3 RIS 11 B-CPh 4'-CF3 2"- CF3 RIS 1la-60 Me
3-d 4'-CF3 2"- CF3 R'S lla-61 Me*3 4'-CF3 2"- CF3 RIS Illa-62 M
4-CF3 4'-CF3 2"- CF3 R'S | la-63 @/ 44Br 4'-CF3 2"- CF3 R'S

Compounds II and IIa

Compound R’ R RY, R, Configuration
1I-1 H 4-Cl H H R/S
11-2 H 3-CF; H H R/S
11-3 H 3-OPh H H R/S
11-4 H 3-Cl H H R/S
11-5 H 4-OMe H H R/S
11-6 H 4-CF, H H R/S
11-7 H 4-Br H H R/S
11-8 H H H H R/S
11-9 H 4-F H H R/S
1I-10 H 4-Et H H R/S
11-11 H 4-Cl H 2"-Cl R/S
11-12 H 3-CF, H 2"-Cl R/S
11-13 H 3-OPh H 27-Cl R/S
1-14 H 3-Cl H 2"-Cl R/S
11-15 H 4-OMe H 2"-Cl R/S
1I-16 H 4-CF, H 2"-Cl R/S
11-17 H 4-Br H 2"-Cl R/S
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lla-64 M H 4'-CF3 2"- CF3 RIS I|la-65 Me 4-F 4'-CF3 2"- CF3 RIS 1la-66 M
4-Et 4'-CF3 2"- CF3 RS lla-67 M 3-d 4',6'-di d HR'S I[la-68 M 3-CF3
4' /6" -di WDOoBIogRsE |1a-69 Me 3-OPh 4',6'-di O HR'S || apPco/uses/éssaive
4',6'-di A HR'S lla-71 M 4-0d 4 ,6'-di d HRS 117 WO 03/080545

PCT/ USOB7 0GB1&9 a-#Z2 V§ 4-CA8 4,6 -di @ HR S ?Ha-73 Me BSBr 4,6 -di
d HR$ lla-74 M H4 ,6'-di O HRS Illa-75/M 4-F 4 ,6'-di dIHRS
ll1a-76 Me 34X 4,0 adi ¢ H WS Tla-77 e 3-( 42-¢2,4-di FRBh) H R/ S
lla-78 Me 3-CF3 #'-(2,4-diF-Ph) HR|S Ila-79 Mg 3-CPh 4 -(2,4-diHPh) H
RIS |1 &@8qF 4rOvegd (|2, 4-4eF-Pn] HR® TTai812rMa 4-[C1 4R8(2, 4t di F- Ph)
HR'S ll1a-82 Mej4-CF3 4'|-(2,4-diF-Ph) HR'S []|a-83 Me 4-Br
4' - (2,4 R 1@ 8d e H § -(Xx&diF-Ph) HRS T1rs85 Me 4-F
4'-(2,44{diF-Ph) HR'S 1l1la-86 Me 4-Fkt 4'-(2,4-d{F-Ph) HIR'S Ila-87 M 3-C
4' - (I B pyrrplyt RS [H o8&, M 8- CFI@r; (LHf pyraol -y[) FREIS | 1a-89 Me
3- OPh 4'-(f pyrfol-yl) HR'S [la-90 Me 4-Ove ' -(1Hpyrrol-yl) H RIS
I1a-91 M il_%efr (1§-pyllui-3 b T RS- 92 e 4gCF3 B - (pig pyryol -yl) H
RS 1l1a-9 4:Br 4" - (14H pyrrol -yl) HR'S [18-94 Me H 4" -(IHpyrrol -yl)
HRS Ha-85-M4tA—(ttpysgo=—y )RS T 9F M B-Etrs
4 - (1H pyri5ttyl) H B's s ?

11-25 H 4-Et 4°-CF, H R/S

11-26 H 4-Cl 4’-CF, H R/S

11-27 H 4-OMe 4’-CF; H R/S

11-28 H 3-Br 4’-CF, H R/S

11-29 H 3-Cl 4’-CF; H R/S

11-30 H 3-OMe 4’-CF; H R/S

I1-31 H 4-Me 4’-CF; H R/S

11-32 H 4-Br 4’-CF; H R/S

11-33 H 3-NO, 4-CF, H R/S

11-34 H 3,4- 4’-CF; H R/S

methylenedioxy

II-35 H 4-F 4’-CF; H R/S

11-36 H 2,3-di-F 4-CF, H R/S

11-37 H 2,4-di-F 4’-CF; H R/S

11-38 H 2,5-di-F 4’-CF; H R/S

11-40 H 2,6-di-F 4’-CF, H R/S

1-41 H 3,4-di-F 4’-CF, H R/S

11-42 H 3,5-di-F 4’-CF; H R/S

11-43 H 2,3,5-tri-F 4’-CF, H R/S

11-44 H 4-MeS 4’-CF, H R/S
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lla-97 Me 4-A 4'-A HR'S 118 WO 03/080545 PCT/ US03/ 08899
3-CF3 4'-d HR'S
Ila-101 Weo43@ds43' -C H RS

I1a-98 Me
[la-99 M 3-OPh 4'-d HR'S Ha-100 M 3-d 4'-d HR'S
[la-102 Me 4-CF3 4'-d H R 8criuses/ds83® Me 4- Br

4 -0 HR'S 1la-104 M H4'-d HR'S 11a-105 Me 4-F 4'-d HR'S Ila-106
Me 4-Et [47400s HR'S HITa-[107 480,4-C 4' 40F2"-JQ R B a- 10RSve 3- CF3
4'-d 21-Ad RS|lIla-109 | 3-0OPh 4]-d 2"-d RS Ha-110 M 3-d [4'-C
2"-d S 1ldea- ITZ Mg 4- 2848 27-C 4RCS |1 p-118 Me 4-CFB/S4' -4 2"-C
RS I1a-114 Me B4-Br 4'-dl 2"-d R'H [la-115 Mg H 4' - 2"-A R'§ lla-116
Me 4-F 4—=G372"- RGS TIra- ILé Ve 4- B 44tr,C 21 - O-& Ha-R%18 Me 4-C
4'-d 2|- CF3 R[Slla-119 M 3-CF3 4'-C 2"- CFB R/'S @a- 120 Me 3- CPh
4'-0d 2 ~ - 141 VB GO # - Ug@F,- CFB RE'SCt Hak 122rBE 4-10ve 4' -C
2"- CF3|R'S Ha-{123 Me 4-|CF3 4'-C 2"- CF3 RS |Ha-124 Me 4-Br 4'-|[d 2"-
CF3 R/ SR "WO P37/ 080545 PCRIGERO3T V889 cE,l a- IP5 MecH 4] - O RrRE™ - 3 RS
|la-126|Me 4-F 4 - 2"- [CF3 R'S Ila-127 Me 4-Ft 4'-C R"- CF3 R/|S
Il a- 128 iveZeS—F =My H R S 3 4-CF, >l RS

I1-51 H 4-OMe 4’-CF, 2°-Cl R/S

11-52 H 4-CF; 4-CF; 2°-Cl R/S

11-53 H 4-Br 4’-CF, 2"-Cl R/S

11-54 H H 4-CF; 2°-Cl R/S

11-55 H 4-F 4’-CF; 2°-Cl R/S

11-56 H 4-Et 4-CF3 2"-Cl R/S

11-57 H 4-Cl 4-CF; 2”- CF; R/S

11-58 H 3-CF; 4-CF; 2”- CF; R/S

11-59 H 3-OPh 4’-CF, 2”- CF; R/S

11-60 H 3-Cl 4-CF; 2”- CF; R/S

11-61 H 4-OMe 4’-CF; 2”- CF; R/S

11-62 H 4-CF; 4’-CF, 2"-CF; R/S

11-63 H 4-Br 4-CF; 2”- CF; R/S

11-64 H H 4’-CF; 2”- CF, R/S

11-65 H 4-F 4’-CF; 2”- CF; R/S

11-66 H 4-Et 4’-CF; 2"- CF; R/S

11-67 H 3-Cl 4,6>-di Cl H R/S

11-68 H 3-CF; 4,6>-di Cl H R/S

11-69 H 3-OPh 4’,6’-di Cl H R/S

11-70 H 4-OMe 4,6>-di Cl H R/S
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lla-129 Me 3-CF3 4'-M HR'S 11a-130 Me 3-OPh 4'-Me RS Ila-131 Me
4-Ove 4'-M HR'S 11a-132 M 4-Cd 4 -M HR'S 11a-133 M 4-CF3 4'-Me H
RS Ilavweasm@s4sBr 4'-M HR'S 1la-135 M H 4' - M H R 8CTIUSe3/ds8% Me 4- F
4'-M HR'S |la-137 Me 4-Et 4 -Me HR'S [1a-138 M 3-Cd 4'-tBu HR/'S
I1a-139 1871CF3[ 4™ - #Bu R Sa-clTa- 140 ap-8€OPh|4' -#Bu H R/ SRS | a- 141 Me
4-Ove 4'|-tBu HRIS lla-142 Me 4-C |4'-tBu HR'§ 1l1a-148 Me 4-CF3[4'-tBu H
RIS |l g 14f77ve &~Brd -tBu RA.&,LS TlTa-48%ibk H{4'-tBu H R SRS | a- 146 Me
4-F 4'-t1Bu HR/' S| Ila-147) Me 4-Et 4'|-tBu HR/'S |lla-148 M 3-d 4'{Br HR' S
|l a- 149 (e 37 R34 - H 'S zBFa- 190 MEgdcbh 4 -BH H RS RA WO
03/ 080545 PCT/ USP3/08899 |[Ila-151 Mg 4-Ove 4'-Bf HR'S |la-152 Me|4-C
4'-Br HRF§4Tay 153 g4 CF3 @ - BF |H B g4itl a- 154 W 4-pPr 4rBr H RS
lla-155(Me H4'-Br HR'S}|Ila-156 Mg 4-F 4'-Br HR'S [|1p-157 Me 4tEt 4'-Br
H R'S 5. —Syptdrests ofg 2=benzoytE azol[- 2=yk-REenols [@49] | Ther/s
2- benzot/hi azol - 21yl - phenol or 2-benzot hiazol -2-yl - phenyl {1 uori des lsed for
t he pr(parlj;‘ oftof rpopas g =X e & VeTe PREpar gd T Ryd e sane
manner as tEad[ 5| described for the gynthesis of |2-benzookazol - 2-yl { phenol s
and 2- benzgpxazel—2—y 3CI + (2 A-diF-Ph) H RS

11-78 H 3-CF3 4’-(2,4-diF-Ph) H R/S

11-79 H 3-OPh 4°-(2,4-diF-Ph) H R/S

11-80 H 4-OMe 4’-(2,4-diF-Ph) H R/S

11-81 H 4-Cl 4’-(2,4-diF-Ph) H R/S

11-82 H 4-CF; 4°-(2,4-diF-Ph) H R/S

11-83 H 4-Br 4’-(2,4-diF-Ph) H R/S

11-84 H H 4’-(2,4-diF-Ph) H R/S

11-85 H 4-F 4’-(2,4-diF-Ph) H R/S

11-86 H 4-Et 4’-(2,4-diF-Ph) H R/S

11-87 H 3-Cl 4’-(1H-pyrrol-yl) H R/S

11-88 H 3-CF; 4’-(1H-pyrrol-yl) H R/S

11-89 H 3-OPh 4’-(1H-pyrrol-yl) H R/S

11-90 H 4-OMe 4’-(1H-pyrrol-yl) H R/S

11-91 H 4-Cl 4’-(1H-pyrrol-yl) H R/S

11-92 H 4-CF; 4’-(1H-pyrrol-yl) H R/S

11-93 H 4-Br 4’-(1H-pyrrol-yl) H R/S

11-94 H H 4’-(1H-pyrrol-yl) H R/S

11-95 H 4-F 4’-(1H-pyrrol-yl) H R/S

11-96 H 4-Et 4’-(1H-pyrrol-yl) H R/S
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phenyl fluorides illustrated in Schene ||
skilled in the arts.

USA.

BRash098

or can be prepared by those
Exanple 63 OH N --Q S PhOH 11 10 [0250] Conpound
PhOH 11 wasie opusosisased from Al drich Chemicals Inc.,

@ OH 1)

SCC12, reflux COZH 2) 2-am not hi ophenol OH N Et3N, CH2Cl2 S 3) TsOH,
t ol uene [Cr & TuKk STu3Z I Phidds 12 [1I5 [PZH1] Ajm xHure pf SRIS32 (B7 g,
0. 388 ) and SPC12 (42 jnL, 0.582) |was refluxed for 2hl The m xture was
concent fatgegd 0 Pryngss and pUEr,on M gh #acicum for & whi|e. RS the| residue
was added THE (7Pp0 nlL) add t hen 2-am not hi ophenpl (53.4 p, 0.427 npl) was
added stowggatT0 Cg To [(hesl@aUl t ¢d sokldii on \was added| dr opssl se Et 3N (82
m., 0.582 nmol) ajf 0 121 03/ 08054% PCT/ US03/08899 C, L hen warned to room
tenperatufﬁj??d stTT et gver g gitt.  [Ne Teagtion| m xgure was racidified by
adddi ng|2N A apd concentrated, tofthe residuelwas added water, fjltered
and waghegyithwatgr—tooryg T o ($&g), W Ciff was| usegysfor | he next
reactiop wthout|further | purificatijon. 5 [0252] A m xtuye of the pbove
crude prredhet—+98—g)mantTsO RO 255pm T {oruge as
refl uxed fg# 2 hburs usi ng Dean-Stafk apparatus| The reaftion m xture was
cool ed to—toeem-tprpetature—HLiratiron—aptwashing it veCHggavephenol
PhOH 12 |as AR of f-whi te [sol i 9°(90 ¢, 899 1HNVR (G- DVBO, 400 Miz) S 11.69
(s, 1H) +-8-20 (di1H-—8188—ad—1 88477 5Sp=7gr (™M) 3H),
7.08 (d| 18 10| Exafipl e |65 1 socl2. refT ux

11-105 H 4-F 4'-Cl H R/S

11-106 H 4-Et 4-Cl H "R/S

11-107 H 4-Cl 4’-Cl 2"-Cl R/S

11-108 H 3-CF, 4-Cl 2”-Cl R/S

11-109 H 3-OPh 4'-Cl 2"-Cl R/S

11-110 H 3-Cl 4-Cl 2"-Cl R/S

I-112 H 4-OMe 4-Cl 27-Cl R/S

1I-113 H 4-CF, 4-Cl 2”-Cl R/S

1I-114 H 4-Br 4-Cl 2"-Cl R/S

II-115 H H 4-Cl 2”-Cl R/S

I1-116 H 4-F 4'-Cl 2"-Cl R/S

11-117 H 4-Et 4-Cl 2”-Cl R/S

I-118 H 4-Cl 4-Cl 2”- CF3 R/S

I-119 H 3-CF; 4-Cl 2”- CF; R/S

11-120 H 3-OPh 4'-Cl 2”- CF3 R/S

1I-121 H 3-Cl 4’-Cl 2”- CF, R/S

11-122 H 4-OMe 4-Cl 2"- CF; R/S

1I-123 H 4-CF; 4'-Cl 2”- CF3 R/S
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2)Et 3N, CH2C12 Q\1(R%f 7 OH H2N COZH (R4)s OHR HS SI1-1 g ( )p 3) TsOH,

toluene (R )P SI-28 reflux PhOH X R~

4' -t Bu, 4'W8n3/08h54%' - di C ,

4' (M pyrrol-yl),

H 4 -CF3, 4'-C,
4' - (1H pyrrol - pCY/USbB0889RA

4' <M,

H,

2"-C, 2"-CF3 etc. [0253] In the same nmanner as that described in Exanple
64 conp@ung PhOF X cgn be 154-pf epafed T#an conperxiGH;l y| avakRiSabl e| Sl - 28.
Exanple|66 FOF 1 1.1 QF OOH SOC12 | 5 d 2tam not hi pphenol caf.pTsCH
1, 2- di chfofqes hape ER3N, [CFZCOTE H SH refdwf, 7 h ZRF,CH3 CFR/sSI- 36 Sl - 37
SI1-2 FN\V/ MON\ / [OHN\ / $ NaOw, THF|S BBr3, CH2CI2 S -pC to rt,
2 h -78Ctyg5 [ CFg CF3CF33fPNF-4 SITaxPhOH 167138, WD O3RGS054b
PCT/ USO03/ 08899 [0254] In the sanme manner as that descriped in Exapple 23
conmpound—Pif#—and— PO 116 WeIRE prepar eg g om comeggi aj 1y agal I apl e Sl - 36
and 2-am not?n ophenol . 5 [Exanmple 67| 1) SOC12, feflux F PR)Et3N, CHC12
COzH Hzr':H‘_\2§R s H (R Is &g ST Syk3  S[-36x3) TpOH, ris0l Uehe CF3
refl ux PhF-é F N1 NaOw, THE OH (IR-S

1I-129 H 3-CF; 4>-Me H R/S

11-130 H 3-OPh 4’-Me H R/S

11-131 H 4-OMe 4’-Me H R/S

11-132 H 4-Cl 4’-Me H R/S

11-133 H 4-CF; 4>-Me H R/S

1I-134 H 4-Br 4>-Me H R/S

1I-135 H H 4>-Me H R/S

11-136 H 4-F 4’-Me H R/S

11-137 H 4-Et 4’-Me H R/S

11-138 H 3-Cl 4’-tBu H R/S

11-139 H 3-CF; 4’-tBu H R/S

11-140 H 3-OPh 4’-tBu H R/S

11-141 H 4-OMe 4’-tBu H R/S

1-142 H 4-Cl 4-{Bu H R/S

11-143 H 4-CF; 4’-tBu H R/S

1I-144 H 4-Br 4’-tBu H R/S

1-145 H H 4’-tBu H R/S

1I-146 H 4-F 4’-tBu H R/S

11-147 H 4-Et 4’-tBu H R/S

11-148 H 3-Cl 4’-Br H R/S

11-149 H 3-CF; 4’-Br H R/S
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(R4),
H 2"-

a,

"

-5Ctort S 2. BBr3, CH2Cl12 /
CF3,

[ 0255]

-78C to rt CF3 CF3 PhF-5 PhOH 17

RA=

In the sane manner as that described in Exanple 23
conpound Wbk3®smaEmd PhOH 10 17 can be prepared from comrerciraishyosayai | abl e

SI-36 and SII-1. 6. Synthesis of Conmpounds Il and Ila in Table 2 [0256]
Conmpoungs ils@nd[ T T agwer €] or 3ceen be[preparged 1 njtheHsanme| manR&r as| that 15
describgd for the synthesjs of conmpounds | a. Exanple 68 O o | Br Ot
OH Cet s RZCgS DVF Cl-gmIGH| O S £lBr] + HN 60Po /TRSN | B8% /1 ~N
\ SBr-1 PhOH11(SII-4 '1}1 123 W 03/ 080545 PCJ/ US03/ 08899 [0257] In the
sanme nmanfmeg @ t[Tat @eSCr| bedich EXanpl €44 conpoung 11-[T wag/spr epgar ed
from SBi-6 and PhOH 11. 1HNWVR (d DMSQ, 400 MHz) § 8.44 (dy 1H), 8.1y (s,
1H), 8. 07+t o'), w83 (M adg)~ [- 75 4By L111), 75 (M 2Rk 7-A7 (m
1H. 7.31 o 1H), 7022 (In 1 FD 5/6.51 (s, 111). Exanple 69 a 0 @ 0 a Br
oEt OH (_"”f"‘a’;, PV Rt OO 0158, 60% VS~ Ot SBr - 6
PhOH 11|S1 \TE 111 4 0 [0258] In the same mannel as that| described| in
Exanpl e 28—coppoprd—ti—4—was—prepared—as vvurL eSOl d— (i 18g@~ 1HNWR
(d- DVBO, 83i+u s a3 [(ds, 1r). $.07 n] 7.79 (I 111). 7167 (m 1
H, 7.5 7/'1 —H—F 2613 Hm 1'), &35S anmpl e
70 CcoPH 1I-156 4:F 4 -Br H

II-157 H 4-Et 4’-Br H R/S

Ia-1 Me 4-Cl H H R/S

Ila-2 Me 3-CF; H H R/S

Ia-3 Me 3-OPh H H R/S

ITa-4 Me 3-Cl H H R/S

Ia-5 Me 4-OMe H H R/S

ITa-6 Me 4-CF,4 H H R/S

1la-7 Me 4-Br H H R/S

Ia-8 Me H H H R/S

11a-9 Me 4-F H H R/S

IIa-10 Me 4-Et H H R/S

Ia-11 Me 4-Cl H 2"-Cl R/S

ITa-12 Me 3-CF, H 2"-Cl R/S

Ia-13 Me 3-OPh H 2"-Cl R/S

Ila-14 Me 3-Cl H 2"-Cl R/S

Ila-15 Me 4-OMe H 2”-Cl R/S

Ila-16 Me 4-CF, H 2"-Cl R/S

Ia-17 Me 4-Br H 2"-Cl R/S

ITa-18 Me H H 2"-Cl R/S
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/

OH N COEt | 1) K2CO3, DMF iYLo S + Br 2) LiOH THF/ H20 C / Ssc d d
15 PhOH 12 SBr-1 11-97 [0259] In the sane manner as that described in
Exanpl e 280omongsuid 11-97 was prepared from SBr-1 and Ph@ETAR03/0889D7:
1HNMR (d-DVSO, 400 MHz) S 13.62 (br, 1H), 8.40 (d, 1H), 8.10 (dd, 2H),
7.72 (d,[ 219 7- $0- md3 (Im SHFF, 7.45 (mH1H), ¥.32-¢d, H),6 RG.38 (s, 1H).
20 Example 71 OH N CO2Et [CO2H Q-\ly| F3C 1) KzC3, DMV FBC\ ON Br S + |
2) Li OH[THELH2OTT e ¥V [ S 481 PhOH-I2Z §Br-5 €I 218+ 98] 12&/sWO 0B/ 080545
PCT/ US03/ 08899 [0260] Inf the same ganner as that descriped in Exapple 28
conpound—H; 98 Was pyEpPar €t 4cpm SB - 5 408, PhO H (RB0 M,
DVSO- d61) : 8 8.38(d 1H) 8.11-8.00|(m 4H), 7{83 (d, 1 7.73 (m 1H),
7. 63 (dd—3Hh, 7158 I 3om0 ( uq}_CF/ 341(d, gIH), | 6. b&/s (S, | 111). 5
Exanpl e |72 Br (R|3) o] VsOEt+Hga K203, DM (R )m O ;(V N (R
)s 2. UGHHRG-R4s—F(R SErE, X P k- £ Y0 I 157 R3gs 4-d, 3-CF3,
3- OPh, E-CII,a‘é%l-O\/e, %?CF& 4- Br H, 4 F, 4-Bt Rl = H 4} CF3 4', 6|, -did,
' - (2, AR PRt —C3H) -y ot I, A =Cr gy Ve T4 8T S = 2"-C
[0261] Iin tI%'é“saTe rr%?mer as t%at described in Exanpl e 2B the rest| of
conpoung !!Haysca‘ %e be preg%ﬁed HromS \ah,_.CFBA ant—PhgH—X RS

11a-26 Me 4-CF, 4’-CF; H R/S

Ila-27 Me 3-Cl 4’-CF; H R/S

IIa-28 Me 3-OMe 4’-CF, H R/S

11a-29 Me 4-Br 4’-CF; H R/S

I1a-30 Me 3-NO, 4’-CF, H R/S

Ia-31 Me 3,4- 4’-CF; H R/S

methylenedioxy

Ila-32 Me 4-F 4’-CF; H R/S

I1a-33 Me 2,3-di-F 4’-CF; H R/S

Ila-34 Me 2,4-di-F 4’-CF, H R/S

1la-35 Me 2,5-di-F 4’-CF; H R/S

Ila-36 Me 2,6-di-F 4'-CF, H R/S

ITa-37 Me 3,4-di-F 4’-CF; H R/S

Ila-38 Me 3,5-di-F 4’-CF; H R/S

11a-40 Me 2,3,5-tri-F 4’-CF; H R/S

Ila-41 Me 4-Et 4’-CF;3 H R/S

Ila-42 Me H 4’-CF; H R/S

I1a-43 Me 4-Me 4’-CF; H R/S

I1a-44 Me 4-MeS 4’-CF, H R/S

1la-45 Me 4-NO, 4’-CF; H R/S
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Exanple 73 F N CO2H CO2H NaH, DWW O,
CF3 11-26 15 [0262]
conmpound wW0-02680a8% pr epar ed

ON10 S+ OH'

S CF3 PHF-4 SOH 3
In the sane manner as that described in Exanple 35
from SOH 3 and PhF-4. 11-26: PCIHNSHS/{sd9DNVSO,

400 MHz) S 13.60 (br, 1H, 8.71 (s, 1H, 8.12 (m 2H), 7.90 (m 1H), 7.71
(M 2H) 7546 (T TH); 7. ]P0 2smiMer) | 6. 44Cks, 1H). #25 VIO 03RB80545
PCT/ US03/ 08899 _ Me COOH \ al \ \{(R4)s 1. NaH, Mel
(Rm/ ONpH)S S T WorZ2. L|ORtHE )pl (Rrs SI12 11a-1
to lla-157 R3 = 3, 3-OPh, |3-ClI, 4-Owe| 4-CF3, 4-Br, H 4F, 4-Et,
2, 3-di - g ggdrrF ¢, 5-dir=F,3.&,6-01-F, ¢ 8rA-0d1 | F, 28chb-0d - F,RB, 3, 3-tri-F,
3- Ove, C;-Ngﬁ, /- rrethyl enedl oxy 213,6-tri-F, -C, 4-ilPr, 4-Me, [4- MBS,
4- N2, '-’5119.59'”5 R =St TS ACRCT, Bl 4 F WE RET-TEU
4 6 - did ﬂ (LHpyrrollylY, -(IHpyrrol-yl) etc. R4 = H 2-di. 2-CF3
[0263] IR+ n fe—hghhef—as 3UI1L descriipg T EXagREE 42 comgound Ila-1 to
I'la-157 53?1 b prepargd from Sl-55. 7. Enant osel ectijve synthesjs and
enant i or ;t—&—qa—[—@%@é]—ﬁg—emm—rqn%ﬁ of Tcogpprmds g and |1 a- X
were or caHaBE optaifed ifn tAe sane| nanner as hat gtej | bed 1n Section 4
{amgl Elxar| PR EMéae"'gI € 62'4-éie3 Ex AP CF, )T YT YRS Y \* 0 NI
| 11a-53 Me 4-Br 4’-CF, 2"-Cl R/S

I1a-54 Me H 4’-CF, 2"-Cl R/S

Ila-55 Me 4-F 4’-CF, 2”-Cl R/S

11a-56 Me 4-Et 4’-CF, 27-Cl R/S

I1a-57 Me 4-Cl 4’-CF, 2"- CF; R/S

11a-58 Me 3-CF; 4’-CF, 2”- CF, R/S

IIa-59 Me 3-OPh 4’-CF, 2”- CF; R/S

11a-60 Me 3-Cl 4’-CF, 2"- CF; R/S

I1a-61 Me 4-OMe 4’-CF, 2"- CF; R/S

1la-62 Me 4-CF, 4’-CF, 2”- CF; R/S

I1a-63 Me 4-Br 4’-CF, 2”- CF, R/S

I1a-64 Me H 4’-CF; 2"- CF; R/S

11a-65 Me 4-F 4’-CF, 2”- CF; R/S

11a-66 Me 4-Et 4’-CF, 2. CF, R/S

11a-67 Me 3-Cl 4',6’-di Cl H R/S

I1a-68 Me 3-CF; 4',6’-di Cl H R/S

11a-69 Me 3-OPh 4',6’-di Cl H R/S

I1a-70 Me 4-OMe 4°,6°-di Cl H R/S

Ila-71 Me 4-Cl 4',6’-di Cl H R/S
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/1 \ SChiral HPLC I / \ S/ I S ip- CF3 CF3 | CF3 CF3 CF3 CF3 11-22
(+)-11-22 (-)-11-22 [0265] (+)-11-22 and (-)-11-22 was separated in the
same nanneo 0assdescri bed in Exanple 15 49. Exanple 76 COPHT@SAMNSS9LO2H
"JIONN / T\ *ONI /" SChiral HPLC/ SI S CF3 CF3 CF3 d Cd d

11-98 (f)-#d=P8 [-)-Mmd-99 12G-6D 03] 080545 €CT/ YSO3H08899 [RB66] (+)-11-98
and (-)411-98 wag separatjed in the $ane nmanner as descriped in Exanmple 49
Tabl e 35 gzpgEnzpoxaqol € [and Zspenzpt hisagaiiel anploga O |OH 2rRRZ 4'| 3 (R),
C31y|x 3~ 0~RJIm4 N| Conpounds|II1 Conpoun RZ (RmX (R)g
Conf i gurat gy T 4-[C O S| Thigzi &l 3-CF3 & H S ®’EI-3 3-0CPh O
HRS 111-4 H3{C1 O HR'S 111-5 H4-Ove O HR/'S 111-p H4-CF3 P HR/'S
111-7 HAR =0 MR Tt 8 0 AR 3 gqicl H RIS

11a-76 Me 4-Et 4’,6°-di Cl H R/S

11a-77 Me 3-Cl 4°-(2,4-diF-Ph) H R/S

I1a-78 Me 3-CF; 4’-(2,4-diF-Ph) H R/S

I1a-79 Me 3-OPh 4’-(2,4-diF-Ph) H R/S

11a-80 Me 4-OMe 4°-(2,4-diF-Ph) H R/S

Ila-81 Me 4-Cl 4’-(2,4-diF-Ph) H R/S

11a-82 Me 4-CF; 4'-(2,4-diF-Ph) H R/S

11a-83 Me 4-Br 4°-(2,4-diF-Ph) H R/S

Ila-84 Me H 4°-(2,4-diF-Ph) H R/S

I1a-85 Me 4-F 4’-(2,4-diF-Ph) H R/S

I1a-86 Me 4-Et 4°-(2,4-diF-Ph) H R/S

11a-87 Me 3-Cl 4’-(1H-pyrrol-yl) H R/S

I1a-88 Me 3-CF; 4’-(1H-pyrrol-yl) H R/S

11a-89 Me 3-OPh 4’-(1H-pyrrol-yl) H R/S

11a-90 Me 4-OMe 4’-(1H-pyrrol-yl) H R/S

Ia-91 Me 4-Cl 4’-(1H-pyrrol-yl) H R/S

11a-92 Me 4-CF; 4’-(1H-pyrrol-yl) H R/S

I1a-93 - Me 4-Br 4’-(1H-pyrrol-yl) H R/S

I1a-94 Me H 4’-(1H-pyrrol-yl) H R/S

I1a-95 Me 4-F 4’-(1H-pyrrol-yl) H R/S

11a-96 Me 4-Et 4’-(1H-pyrrol-yl) H R/S

11a-97 Me 4-Cl 4'-Cl H R/S
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[11-9 H4-FOHRKRS 111-10 H4-Et O HR' S 111-11 H4-d SHRS 111-12 H

3-CF3 SHRS 111-13 H3-OPh SHR'S 111-14 H3-d SHRS 111-15 H
4-Ove S MWW@0%080543l- 16 H 4-CF3 S HR'S 127 WD 03/ 080545 PeTTuS08¢4s38899
111-17 H4-Br SHR'S 111-18 HHSHRS 111-19 H4-F SHRS I11l1-10 H
4-Et S IpoExXahpl evme/ 7 [1) S@BL2, feflux-Cc12) Et BN, BH2G 2 OHRSZN \| COZH | /
OH i S1-29 X [/ 3) T9dOH, tolueng Sill-1 ref]Jux X=0, [PhOH41 X3S,
PhOH 19@ @29 [PZ0Ake 1 N [t hes@AE® nmhnner4'as thal deHcri bjed | WSExanpl e 18
conpound PhOH 18p, 19a dan be prepared from copmercial lly avail ablje SI-29
and Sl =4 fganpie M8 O [RZ= 311 '\ | Br GeictOH H X 1 K243, RsF OP I P
RR/ 0O+ NR4 2.]LIiCH/

Ia-101 Me 4-OMe 4-Cl H R/S

I1a-102 Me 4-CF, 4’-Cl H R/S

Ila-103 Me 4-Br 4-Cl H R/S

IIa-104 Me H 4°-Cl H R/S

I1a-105 Me 4-F 4’-Cl H R/S

11a-106 Me 4-Et 4-Cl H R/S

Ila-107 Me 4-Cl 4-Cl 27-Cl R/S

ITa-108 Me 3-CF; 4-Cl 2"-Cl R/S

I1a-109 Me 3-OPh 4-Cl 2"-Cl R/S

Ila-110 Me 3-Cl 4-Cl 2"-Cl R/S

Ila-112 Me 4-OMe 4-Cl 2”-Cl R/S

Ila-113 Me 4-CF; 4-Cl 2"-Cl R/S

Ila-114 Me 4-Br 4-Cl 2”-Cl R/S

Ia-115 Me H 4-Cl 2"-Cl R/S

Ila-116 Me 4-F 4-Cl 2”-Cl R/S

Ila-117 Me 4-Et 4-Cl 2"-Cl R/S

Ila-118 Me 4-Cl 4-Cl 2”- CF, R/S

ITa-119 Me 3-CF; 4-Cl 2”- CF, R/S

1a-120 Me 3-OPh 4’-Cl 2”- CF; R/S

Ila-121 Me 3-Cl 4'-Cl 2”- CF; R/S

Ila-122 Me 4-OMe 4-Cl 2”- CF, R/S

Ila-123 Me 4-CF, 4-Cl 2”- CF, R/S

Ila-124 Me 4-Br 4-Cl 2”- CF, R/S
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SBr-X X=0O, PhOH 18b X=S, PhOH 19b I11-X 10 R2=4-C1, 3-CF3, 3-0Ph, 3-d,
4-Owve, 4-CF3, 4-Br, 4-F, 4-Et [0268] In the same manner as that described
i n Exanplwoa8ogsspound 111-X can be prepared from comrer ecalusys/esssd | abl e
SBr- X and PhOH 18a, 19a. 128 WO 03/ 080545 PCT/ US03/ 08899 Table 4

3- benzogxagol6 apd Imbenzlot hi ol e anal ogClO CHf 2"FeF; 3] C R/S(R3m 13" Y 1"
(R) p4(N\ " 3"| (R, Cogmounds 1V|4" 5 R(R)M(R)p (R)S Y
Configuratione TV-I vt 4-0 HHFO RS TVeziH 3- CF2HHl O R/ SR/SI V- 3( H 3- OPh
HHORIS IV-4 H3- HHO RS 1y-5H4CF83 HHO RY I1V-6 H3 OWw HH
0 RS IV, 774" PVE Nt H O RFS4.El V-8|H 3-#,C15-F H H"0CHR/ § | V-R/sH 2-F, 4-F H
HO IWVW10 H4-f HHO (IV-11 H4-d 2-M HO RS V-1 H3-CF3 P-Me HO
RIS |VIiSpRe=CPh vt H O RG V{14 B30 ZfME HO RS R¥-15 H 4-CF3
2-Me H 0 R/IS V16 H 3-Qve 2-Me HQ R/'S

Ila-129 Me 3-CF; 4’-Me H R/S

ITa-130 Me 3-OPh 4’-Me H R/S

Ia-131 Me 4-OMe 4-Me H R/S

a-132 Me 4-Cl 4-Me H R/S

Ila-133 Me 4-CF; 4’-Me H R/S

Ila-134 Me 4-Br 4’-Me H R/S

Ila-135 Me H 4’-Me H R/S

Tla-136 Me 4-F 4’-Me H R/S

Ila-137 Me 4-Et 4’-Me H R/S

1la-138 Me 3-Cl 4’-tBu H R/S

Ma-139 Me 3-CF, 4’-tBu H R/S

TTa-140 Me 3-OPh 4’-tBu H R/S

Ila-141 Me 4-OMe 4’-tBu H R/S

Ia-142 Me 4-Cl 4’-tBu H R/S

ITa-143 Me 4-CF; 4’-tBu H R/S

Ila-144 Me 4-Br 4’-tBu H R/S

Ila-145 Me H 4’-tBu H R/S

Ila-146 Me 4-F 4’-tBu H R/S

Ia-147 Me 4-Et 4’-tBu H R/S

Ila-148 Me 3-Cl 4’-Br H R/S

ITa-149 Me 3-CF, 4’-Br H R/S

Ila-150 Me 3-OPh 4’-Br H R/S
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IV-17 H4-Ove 2-Me HO RIS 1V-18 H 3-F, 5-F 2-Me HO R/'S 129 WD 03/ 080545
PCT/ US03/ 08899 [V-19 H 2-F, 4-F 2-Me HO IV-20 H4-Et 2-Me HO [|V-21 H
4-Cl1 H HWo0BN8@2 H 4-CL 2-Me H S RS Exanple 79 OH OH 1pCcBosStiosspef | ux 2)
2- am nophenol Et3N, CH2C12 /N IN~ O/ \ (/ COOH 3) TsOH, toluene refl ux
SIV-1 P A81 O] [UAed] [0 themeanme| manneiBras tpat #Hescrj bedRiSn Exjanpl e 18,
PhOH 18| can be prepared |[from SIV-1] Exanple 80 OH OAc |1) 2-am nophenol M
Me Et SNGRRGI20F T WOCI[2) TaEH, (ol ueneBY ST V-2 Hefl ux 3)RA&SI OH [THF/ H20
PhOH 19 10 [027D] In theg sane manner as that described | n Exanpl e 18,
PhOH- 19 vw;ﬂa_ggepal elyd TOMT SI¥eRg.  PhOFF I8 H NVR (@DCI3, 40RisMHz)| S 7. 82
.71 (d} 1H), 7.61 (m 1H) 7.39 (m PH), 7.23 (m 1H), [6.98 (d,

(m 1H

1H), 5. #0+bisa % 691 8B~ 1P EXadpe 8L OH & OR | O OWs
Ila-155 Me H 4’-Br H R/S
IIa-156 Me 4-F 4’-Br H R/S
Ia-157 Me 4-Et 4’-Br H R/S

5. Synthesis of 2-benzothiazol-2-yl-phenols

[0249] The 2-benzothiazol-2-yl-phenol or 2-benzothiazol-2-yl-phenylfluorides used for the
preparation of compounds II-X and ITa-X were prepared in the same manner as that
5  described for the synthesis of 2-benzooxazol-2-yl-phenols and 2-benzooxazol-2-yl-

phenylfluorides illustrated in Scheme II or can be prepared by those skilled in the arts.

Example 63

OH N
|
S
PhOH-11

10
[0250] Compound PhOH-11 was purchased from Aldrich Chemicals Inc., USA.
Example 64
OH 1) SOCl,, reflux
COH 2) 2-aminothiophenol OH N
Et;N, CH,Cl, |
> S
3) TsOH, toluene
cl reflux
SI-32 Cl' PhOH-12
15

[0251] A mixture of SI-32 (67 g, 0.388 mol) and SOCl; (42 mL, 0.582) was refluxed for
2h. The mixture was concentrated to dryness and put on high vaccum for a while. To the
residue was added THF (700 mL) and then 2-aminothiophenol (53.4 g, 0.427 mol) was added
slowly at 0 °C. To the resulted solution was added dropwise Et;N (82 mL, 0.582 mol) at 0
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LIiOHO SBr-2 PhOH19 N [V-11

In the sane manner as that

M FCC F}C O Br + O1. K CO/DWV M 2.
130 WO 03/ 080545 PCT/ US03/ 08899 [0271]
descri bedvons/msoanpl e 28 conpound |V-11 was prepared fronPSBUSR3/@ss9H
PhOH19. 5 Example 82 OHO OH 0 O&t M O \ Br +\ | 0 1. KZCO3/DW Me 2.
Li OH Cl o€l thén Warmed tb rébm %ﬁpe&atﬁ’h@dﬂlsﬂrrbd/odékmghﬂm%]rehcmohhﬂlxanem/asranner as

that described in Exanpl e 28 conpound | V-12 d SBr d
P 1osiged by s e congp iR o dharssiue piss added water, Blgsdnd 50

7. %’8 I‘Eeg’méﬂ%'atelj tg%ge( %lolt%l% gi wqfﬁcl{ Qas: 3|_6f(.)r7thég%%t rg&n%mwl%ld)w fuﬂhgﬁ ( m

:V X(RSbuxB'ﬁcaholy KZC03/ DVF (R3)m m i (RPI / \ 2. UGHyYy SBr-X PhO—I—X
- Y=0,
5 [0252] A mixture of the above crude product (98 g) and TsOH' H,O (12.5 g) in toluene

(500 mL) was refluxed for 4 hours using Dean-Stark apparatus. The reaction mixture was

cooled to room temperature. Filtration and washing with MeOH gave phenol PhOH-12 as an
off-white solid (90 g, 89%). 'HNMR (d-DMSO, 400 MHz) & 11.69 (s, 1H), 8.20 (d, 1H), 8.08
(d, 1H), 8.04 (d, 1H), 7.53-7.39 (m, 3H), 7.08 (d, 1H).

10

Example 65

1) SOCl,, reflux
2)Et;N, CH,Cl,

OH H,N AN
g CO,H I ;"‘(R4)s OH b’l \ \/(R4)
| HS SII-1 ~ s
A |
R A
3) TsOH, toluene P
SI-28 reflux PhOH-X

R'=H, 4'-CF3, 4'-Cl, 4'-Me, 4'-tBu,4'-Br, 4',6'-diCl, 4'-(1H-pyrrol-yl), 4'-(1H-pyrrol-yl) etc.
R*=H, 2"-Cl, 2"-CF; etc.

[0253]

15  prepared from commercially available SI-28.

In the same manner as that described in Example 64 compound PhOH-X can be

Example 66
F O F O F O
OH socCl, Cl 2.aminothiophenol N cat. pTsOH
1,2-dichloroethane Et;N, CH,Cl, H SH reflux, 7 h
CF3 CF3 CF3
SI-36 SI-37 SII-2
e O wo ) on 1)
g NaOMe, THF s BBr3, CH,Cl, -
-S°Ctort,2h -78°C to rt
CF, CF; CF,
PhF-4 SII-3 PhOH-16

122



15 [0273] In the same nmanner as that described in Exanple 28 the rest of
IV-X listed Table 4 can be prepared. 131 WO 03/080545 PCT/ US03/ 08899

Tabl es 4-wenzowms&azol e and 4- benzot hi azol e anal ogs O OH 2PBR/URN3/EB499 3 O 3 Y
~4)s (R3))M4 4 (RP N2" Conpounds V5 R(R)m(R)p (R4)SY
Configuration V-1 H3-CFRB HHO RS V-2 H4-d HHORS V-3 H3-0O0Ph HH
0 RIS V-4 H3-C HHOR/S V-5 H4-CF3 HHO RS V-6 H3-OM HHO R'S

V-7 H 4; H a
e TR AR e Sered o Pydnfle Sl Pyt AHORG, 0
2- am nop§aReY prefrréNroatdfdercially maabletsam@md 2 ghinoshigphinol.
5
Example 67

1) SOCl,, reflux
2)Et3N CH,Cl, S

F
co.H :O ®Y, \_ Ao,
SII-1 5

3) TsOH, toluene CF,
reflux
PhF-5

F ; 1.NaOMe, THF OH N\ ~Z
7/§\_——>\(R4) -5°C tort ’ IR,
s o S

S
2. BBr3, CH2C12
-78°C to rt

=2

SI-36

CF, CF;

PhF-5 PhOH-17

4= H,2"-Cl, 2"-CF;,

[0255] In the same manner as that described in Example 23 compound PhF-5 and PhOH-
10 17 can be prepared from commercially available SI-36 and SII-1.

6. Synthesis of Compounds II and Ila in Table 2

[0256] Compounds I and Ila were or can be prepared in the same manner as that

15  described for the synthesis of compounds I and Ia.

Example 68

o
OEt OH
o OH s _KyCO;, DMF W LiOH m-@—e"
B 2 20
T TGO T

SBr-1 PROH-IL St14 11
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COOH Sv-1 \ / PhOH20 132 WO 03/080545 PCT/ US03/08899 [0274] In the sane
manner as that described in Exanple 18, PhOH 20 was prepared from SV-1.
PhOH 20: wélobMRs¢d- DMSO, 400 MHz) S 10.36 (br, 1H), 8.05 edy/udbygssds 75 (m
2H), 7.38 (d, 211), 6.97 (d, 2H . 5 Exanple 85 OH CO2H F3C CQzEt |)
K2C3, DM/ F3C Br + 2) LiOH THF/ MeOH H2O O N SBr-5 0 N PhOH 20 \ /
V-1 [Ophsh] | T iHeQame RnABHRSHat @Sscribad uﬂsmﬂplaas dompExlﬂdT’ﬂ waspmpmdund V-1
was prepared fromSBr-5 and PhOH 20. ' H NMR } 60 (br,
1H) 8 fom(SBr-6 e PhOB-¥1.9ENMR (HBMSO, 4% z)ﬁH; 44@4@)(%17@4)1H B.95 (d

(R) m 55#@7385061} TRy eSS 75 T 3 @6%)5%% JIB)T 75

[ 0276] 5@1t(§1qmama manner as that described in Exanple 28 conpound V-2 to
-11 can be prepared from SBr-X and PhOH X

Example 69
a o)
B K,CO;, DMF &t W
a OEt OH ? 2Lk, o s L|OH o s _@
dQL 0% Y Tesn
o} N
SBr-6 PhOH-11 SII-5 ll4

10  [0258] In the same manner as that described in Example 28 compound II-4 was prepared
as a white solid (1.18 g). '"HNMR (d-DMSO, 400 MHz) & 8.43 (ds, 1H), 8.07 (m, 2H), 7.79
(m, 1H), 7.67 (m, 1H), 7.54-7.41 (m, 5H), 7.26 (d, 1H), 7.19 (m, 1H), 6.35 (s, 1H).

Example 70

CO,H
OH N CO,Et o N
| 1) K,CO,, DMF |
S Br > S

+ 2) LiOH, THF/H,0 cl
Cl
Cl cl
15 PhOH-12 SBr-1 11-97

[0259] In the same manner as that described in Example 28 compound I1-97 was prepared
from SBr-1 and PhOH-12. I1-97: '"HNMR (d-DMSO, 400 MHz) & 13.62 (br, 1H), 8.40 (d,
1H), 8.10 (dd, 2H), 7.72 (d, 2H), 7.60-7.53 (m, 5H), 7.45 (m, 1H), 7.31 (d, 1H), 6.38 (s, 1H).
20
Example 71

OH N@ COEt COH
, F3C l) K2C03, DMF F30 N
S + Br = > e
2) LiOH, THF/H,0 s
Cl

PhOH-12 SBr-5 Cl
11-98
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133 WD 03/ 080545 PCT/ US03/ 08899 Table 6 2-benzooxazol e and 2-benzot hi azol e
anilino analogs OOH4 2 RZ (R4)s 31 NHY 3- (Rm4l 2" NI 2 (R)p &4
Conmpoundsw¥®los/asid4vla 5 Conmpound R (R )m (R )p (R )s y CorCrgsozessen VI-1
H4-dd HHO RS VMI-2 H3-CFS HHO RS VI-3 H3-CPh HHO RS VI-4 H

3-C HRF)\%QOE/ S thglsalli_’le lfhaﬁn% tﬁﬁt'ﬂe&rﬂe@m E’kalﬁ I 28-cchpobndIP9IRvEs piéparéd H 4- Br
HHO -8 RS VI-9 ﬁOR/S VI-10 H4-Et HHO R/' S

VI - 11 HfémSB55 aﬁZIFBhBH}IRI 5INMR (142)0|MHz CIPMSQ dgi8 8-380(dR1 ), 84 1-8.80 gmg- CPh

W16 HIDARY @ T3 otr 768 e 1. O b8y kT b i Y o
E 2 Eisgﬁlif%?:\?/)\DHog/ (%/8(%545 PCT/ US03/ 08899 VI-19 H4-F 5 -CF3S HO RIS VI -20

Example 72

RY)
Br OH s _1. K,COy, DMF ( "‘W
x OEt ©/< \ N O S

=
®rg J I ¢ ] R 2. LiOH/H,0
R! >
(R (R1)p/
SBr-X PhOH-X 11-11 to II-157

R} = 4-Cl, 3-CF;, 3-OPh, 3-Cl, 4-OMe, 4-CF3, 4-Br, H, 4-F, 4-Et
R' = H, 4'-CF; 4', 6', -diCl, 4'-(2,-diF)Ph, 4'-(1H)-pyrrolyl, 4'-Cl, 4'-Me, 4'-tBu, 4'-Br,

R'=2"-CI
[0261] In the same manner as that described in Example 28 the rest of compound II-X can

10  be prepared from SBr-X and PhOH-X.

Example 73
CO,H
| NaH, DMF o N
S + OH — ©/‘\ I s

CF3
CF3

11-26

PHF-4 SOH-3

15 [0262] Inthe same manner as that described in Example 35 compound II-26 was prepared
from SOH-3 and PhF-4. 11-26: 'HNMR (d-DMSO, 400 MHz) 5 13.60 (br, 1H), 8.71 (s, 1H),
8.12 (m, 2H), 7.90 (m, 1H), 7.71 (m, 2H), 7.54 (m, 1H), 7.46 (m, SH), 6.44 (s, 1H).
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VI-21 H3-CF3 4'-d0 HO RIS VI-22 H3-d 4-00 HORS VI-23 HH4 -A H
ORS VI-24 H4-OWw 4'-C0 HORS VI-25 H3-Ok 4'-0 HO RS VI-26 H

4-Br 4' - VOMBB/OSRIS VI-27 H3-Ph 4°-C HO RS VI-28 H 4PCI/usb3/@89H 0 R/ S
VI-29 H4-CF3 4'-d0 HORS VI-30 H4-F 4 -0 HORS VI-31 H4-Et 4 -C
HORS VI-32 H3-A 4'-Br HO R BxaMpre3@ H 3-CF3 4'-Br HO R'S VI-34H
3-OPh 4'-Br HO RS WVI-35 H4-Owe 4'-Br HO RIS VI-36 H4-C 4'-Br

RS WI-37 H4-CF3 4ygeBr HO RIS VI-38 H 4-Br 4’ BICOPHOR/ VI-39HH

4' - Br HOR/S VI - 4 H4F Br HO RS VI-41 4' OR/S VI - 42
H3d 4 - o\/|- (;Fag}aHﬁeHo(Rm |-4 H B g4 F HO R'S
135 V\Dosléfsb z VI -46 H 4-d
4 -FHORS VI-47 CF°34' s VI-48 H4|Br '-F HO RIS VI-49
HH4-FHOFRS ,H4F4'FHOR/S VI -51 H 4% rft -F HO RS

VI-52 H3-0 3,4 -diFP0 RIS VI-53 H 3-CF3 3',4' -diF H0 RS
SII-12 Ila-1 to ITa-157

R® = 4-Cl, 3-CF3, 3-OPh, 3-Cl, 4-OMe, 4-CF4, 4-Br, H, 4-F, 4-Et, 2,3-di-F, 2,4-di-F, 2,5-di-F, 2,6-di-F,
3,4-di-F, 3,5-di-F, 2,3,5-tri-F, 3-OMe, 3-NO,, 3,4-methylenedioxy, 2,3,6-tri-F, 2-Cl, 4-iPr, 4-Me, 4-MeS,
4-NO,, 2,5-di-Me, 4-Et.

R'= H, 4'-CF;, 4'-Cl, 4'-Br, 4'-Me, 4'-tBu, 4',6'-diCl, 4'-(1H-pyrrol-yl), 4'-(1H-pyrrol-yl) etc.

R*=H, 2-Cl, 2-CF;

[0263] In the same manner as that described in Example 42 compound IIa-1 to ITa-157
5  can be prepared from SI-55.

7. Enantioselective synthesis and enantiomer separation

[0264] The enantiomers of compounds II-X and ITa-X were or can be obtained in the same

manner as that decribed in Section 4 and Example 45 to Example 62.

10
Example 75
CO,H COM COzH
% Ch1ral HPLC % %
11-22 (+)-11-22 (-)-11-22

[0265] (+)-1I-22 and (-)-1I-22 was separated in the same manner as described in Example
15 49.

Example 76
COH COH COzH
S Chlral HPLC Q)\ Q)\
CF;
ll-98 (-)-II-98

(+)-n-9s
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VI-54 H3-OPh 3" ,4'-diFHO RS WVI-55 H4-Ove 3" ., 4'-diFHO RS VI-56 H
4-d 3 .4 -diFHORS VI-57 H4-CF3 3", 4'-diF HO RIS VI-58 H 4-Br
4" - i PWBl0BRESE VI-59 HH 3 ,4'-diF HO RIS VI-60 H 4PETAISp30sso F H O
RS VI-61 H4-Et 3.4 -diFHO RS VI-62 H4-CF3 4 -CF3 HO R'S VI-63 H
H4-CF3HO RS VI-64 H4-OVe 4'-CF3 HO RIS VI-65 H 3-CF3 4'-CF3 H 0
R/S Vi G » S e hs3ddsei@bdd/ i ExYinpfe8 H 4- C
‘lﬁgﬂwéﬁi/ﬁggggﬁ t%é)wgéé&a%ﬂeﬁqgt%s VI-70 H 4-iPr 4'- cgie?p HO R'S
136 V\D4§3/080545 PCT/ US03/08899 VI-71 H4-d HHSR'S VI-72 H3-CF3 HH
SRS VI-73 H3-CPh HHS R'S VI-74 -0 HHS RS WVI-75 H4-Ove HH S
RIS VI-76 H4-CF3 HHS RS V.77 % VI-7T8 HHHHS RS
-9 H4-F HH S RS 2yhengepxazolegn azotplazoleand\oes 3 or3 4'- HS R'S
1-82 H3-d 4'-d HSRS V|-830HH,,A C1 HS RS VI-84 H4-O\e 4' -0 H

R'S VI-85 H3-O 4 -0 HS R SYV,86 H }r(n‘ﬂCIHSR/S
/’
1

V
V
S

1
37T 0} X

Y
-

Compounds 111

RY)ar
4

Compound R’ R)m X R, Configuration
11-1 H 4-Cl 6) H R/S
1112 H 3-CF, 0) H R/S
1113 H 3-OPh o) H R/S
111-4 H 3-Cl o) H R/S
111-5 H 4-OMe 0 H R/S
111-6 H 4-CF; o) H R/S
1117 H 4-Br o) H R/S
111-8 H H 0 H R/S
111-9 H 4-F 0 H R/S
1I-10 H 4-Et o) H R/S
TI-11 H 4-Cl S H R/S
1II-12 H 3-CF; S H R/S
111-13 H 3-OPh S H R/S
11-14 H 3-Cl S H R/S
II1-15 H 4-OMe S H R/S
111-16 H 4-CF, S H R/S
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VI-87 H3-Ph 4'-00 HS RS VI-88 H4-d 4-0 HSRS VI-8 H4-CF3 4'-C
HSRS VI-90 H4-F4-0d0 HSRS WVI-91 H4-Et 4-00 HS RS WVI-92 H
4-CF3 4' -VOb33MB4R/'S VI-93 HH 4'-CF3 HS RS VI-94 H 4PChihsd3/es89B8 H S
RS WI-95 H3-CF3 4 -CFS HS RIS VI-9 H3-d 4-CF3 HS RS 137 WO

03/ 080545 M7 USP37 0899 [ VIz®f H[A&-Ms 4 -CF3 H S S Ws98 H 4-Cl 4' -CF3
HSRS| VI-99 H4-Br 4 -CF3 HS RS WVI-100 H4-iPr 4-CFB HE RS Vla-1
Me H 4' (CRIE S RS vta-g2 WMegH 4 -CFX H S[R SH8.  Synt hegsS of
2- benzogxazol e apd 2-benzpt hi azol g anilines [02771 [The 2- benzopxazol e and
2- benzothiggodepnitignes usey g or [the yrepar atigon of 5 ceipoungs VI and Via
wer e prepared |n the Same| manner gs that de¢scribed for the synthesis of
2-benzogx ‘Hﬁ‘ y—rpheno ||4fEltlble'LeCSiH SChieRe 2 pr byggnose|skilled in

C

the art. henzooxazpl e and 2f benzot hi azpl e ani li nes

~(R:  NezH¥—2- (R4 g—+E-N It 00 N-SHN—3—PTSAr Totuemel Ref | ux r/t,
4. Hz/ Pd/ C PANH2-X 10 (R )P sw1 (RAYP Y=O, S Exanple 87 NO2 1) SOC12,

refl ux
Example 77

1) SOCl,, reflux
2)E4;N, CH,CL

OH H,N
OH N
CO,H I
O HO SI-29
O 3) TsOH, toluene

X=0, PhOH-18a

SIII-1 reflux X=S, PhOH.19a
5
[0267] In the same manner as that described in Example 18 compound PhOH-18a, 192
can be prepared from commercially available SI-29 and SIII-1.
Example 78
o}
Ras OH
Br = =\
ot OH x—@ 1. K,CO4, DMF Q—XOL . @
Re— + O N" “Re 2 LioH S
NS | S
SBr-X
X=0, PhOH-18b :
X=S§, PhOH-19b =X
10 R,=4-Cl, 3-CF3, 3-OPh, 3-Cl, 4-OMe, 4-CF3, 4-Br, 4-F, 4-Et

[0268] In the same manner as that described in Example 28 compound III-X can be

prepared from commercially available SBr-X and PhOH-18a, 19a.
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CO2H 2) 2-am nophenol NHzZ i Et3N, CH2Cl2 . -Q | O 3) TsOH, toluene C
reflux SVI-2 4) H2/Pd/C Cl PhNH2-1 15 [02781 In the simlar manner as that
descri bedvonsmstanpl e 18, PhNH2-1 can be prepared from SVPE€RUSLE&BSWO

03/ 080545 PCT/ US03/08899 Exanple 88 1) SOCI 2, reflux 2) 2-am nophenol -
NO2 or 2-am not hi ophenol CO2H Et 3N, Tgbe@l2 NH2 i \ / (R) Y p | [/ 3)
TsOH, toluene (R) ref I%q{m@aﬁagole/— s SVI-3 R = H,
5'-CF3, 5 -d, '"5-F, 4= r, : -diF, '"4-CF3
[0279] In the simlar rranner as that descr| bed in Exarrpl e 18 PhNH2- X can
be prepared 5 from Svli-3. 9. Synf’s;s of Conpounds VI and Vla in Table 6
[ 0280] Conpounds VI-X and VI a- X L or can be prepared in the sanme manner
as that described for the @&y
89 0 Br NH2 O 1. iPr2NEt, DV~

Compounds IV 4
5
R’ R RYH, R, Y Configuration

V-1 H 4-Cl H H 0 R/S
V-2 H 3-CF, H H 0 R/S
V-3 H 3-OPh H H 0 R/S
V-4 H 3-Cl H H [§) R/S
V-5 H 4-CF, H H o) R/S
V-6 H 3-OMe H H 0 R/S
V-7 H 4-OMe H H 0 R/S
V-8 H 3-F, 5-F H H 0 R/S
) H 2-F, 4-F H H 0

IV-10 H 4-Et H H 0

IV-11 H 4-Cl 2-Me H 0 R/S
IV-12 H 3-CF, 2-Me H 0 R/S
IV-13 H 3-OPh 2-Me H o) R/S
IV-14 H 3-Cl 2-Me H 0 R/S
IV-15 H 4-CF, 2-Me H §) R/S
IV-16 H 3-OMe 2-Me H 1§) R/S
IV-17 H 4-OMe 2-Me H 0 R/S
IV-18 H 3-F, 5-F 2-Me H 9) R/S
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O/ jaO0O+ N2, UGH/ NHN1 Cl1 SBr-1 A PhNH2-1 VI-28 [0281]

In the

sanme manner as that described in Exanple 28 conpound VI-28 was prepared
from SBr-wOasosoRkNH2- 1. 15 139 WO 03/ 080545 PCT/ US03/ 088998cCT/Esasnsise 90 O
(RBYmOCH Br 1. iPr2Net, DMV Ot | R NH (R3)mO + N 2. LiCoH~\N SBr-X

(R)p PINFE T (R)P NTA |[Y=0F, & B3 2Me CFB, 3HCO , |H, & OV, 3-Owe, 4
3-Ph, 4{d, 4-CFB, 4-F, 4-Et Rl= W, 5 -CF3| 5 -C,'5-F, 4'{d, 4'-M,

- Br,

4' - Owe, TBeo 4 -F H3 .4 -dukr 3, 2-Mdl , HA-CH3 [@82][ In the sa
manner as that described |in Exanplie 28 thejrest of [conmpounds VI-X in

e
5

Table 6 W-BE Pl Eepaged f[ronyoBr - X andi PhNHZ- XH Exanpl'es 91 |CO2H F N
1)

iPr2NEt, DVF NH NO\ |[NH - / \ [O + | HO 2 2) Lj OH, THE MeOH H20

D2Me
CF3

CF3 SVIATPHFI Vi=R/3 1 {0488l A nixgudir e[ of HNF- I (1.sIZ24]g, 4r@ Mo
SVI-4 (0.914 g, B.40 mol|) and i Pr{2NEt

),

Example 79
OH
OH 1) SOCL,, reflux
2) 2-aminophenol
Et;N, CH,Cl, . /N
COOH 3) TsOH, toluene O‘O
reflux
SIV-1 PhOH-18

5 [0269] Inthe same manner as that described in Example 18, PhOH-18 can be prepared

from SIV-1.
Example 80
OH
OAc 1) 2-aminophenol Me
Me Et;N, CH,Cl, .
7z
cocCl 2) TsOH, toluene O‘O
SIV-2 reflux
3) LiOH/THF/H,0 PhOH.19
10
[0270] In the same manner as that described in Example 18, PhOH-19 was prepared from
SIV-2. PhOH-19: 'H NMR (CDCls, 400 MHz) § 7.82 (m, 1H), 7.71 (d, 1H), 7.61 (m, 1H),
7.39 (m, 2H), 7.23 (m, 1H), 6.98 (d, 1H), 5.40 (br, 1H), 2.69 (s, 3H).
15 Example 81
oH Os__OR
0y__OR
Me FsC
0
FiC Br + o 1. K,COy/DMF Me
A\D 2. LIOH o
SBr-2 \D
PhOH-19 \
Iv-11
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(1.32 n, 7.6 mmol) in DM (10 nL) was heated at 100 C for 24 h. After
cooling to room tenperature the m xture was poured into a m xture of ice
and wat erwad3/esossacted with EtQAc. The organi c | ayer wasP@adisexiossis h
brine, dried and concentrated. The residue was recrystallized fromMOH to
give a white solid (0.6g). 15 [0284] To the above product in THF/ MeOH (15
m./ 30rrL S ed 1M NSy padpagedat 70
C for O%X;\ﬂ ﬁ"otgf o) ol‘rdrn(g)ggr%§ gﬁ%ées?g?%dré%{%ﬂplaggﬁgﬁggﬁﬂé{/ﬁgggl ng'1l N HA (10
m.) . TheomiSBriI sndisOHerentrated and extracted with EtQOAc. The organic
| ayer washed with water, dried and concentrated. Crystallization from MOH
gave VI-63 as a white solid (0.45 g). '"H NWR (d-DMVMSO, 400 MHz) S 9.87 (d,
1H), 20 8.28 (d, 1H), 7.85 (m 2H) rﬂ@%/s%dd, 1H, 7.50 (m 7H), 6.83 (d,
1H), 5 5. 61 (d, 1H). 140 WO 03/ 080 S03/ 08899 Exanple 92 (R4) 2 COOH
2 RRRF1) iPr2NEt, DVF NHNj (RA)r, Y 3) COOH +o2) duOH, THE MeOH H20
(R'"™ Y (R3)mq:3 QE3 PHF-1 VI 70 to VI-80 SVI-5 Y0, S VI-90 to VI-100
R2= H, Me R3= Br..-¥¢Cl -4-F, 3,5-di CF3, H, 4-0we, 3-CF3,
3-Cl, 4-Me, 4 : R4 H,,QCD(;F,@F 5'- '-Cl, 4" - Me,
4 A the sane
and 5 VI-90

manner as f{ , 91 corrpound VI -70
to VI-100 in Taske 6 can hﬁ)}prg dfromSVI-S and PhF-
Enanti osel ective synthesis and enanti oners separations [028
i ndi vi dual enantioners of conpounds VI-X and Vla-X |istd¥llin Ta 6 can be
obtained in the sane manner as that described in Section 4 and Exanpl e 45
;gaﬁga 2}]6 In thd Qari@Rlafindt 22 1R QZLEBEER! Exatfigle 28Ronpotii BV avasprdpartd
gs
from SBr—l and PhOH-19. IV-11: '"HNMR (d-DMSO, 400 MHz) 3 13.41 (br, 1H), 7.83 (d,

10 1H), 7.80 (d, 1H), 7.65 (m, 3H), 7.52 (d, 2H), 7.46-7.39 (m, 2H), 7.35 (m, 1H), 7.16 (d, 1H),
6.05 (s, 1H), 2.69 (s, 3H).

Example 83
o OR
o OR oH
i | SN o
1. K,CO4/DMF (R*),;
2 ___I_\ Br + 7\ Y, 2003 | = /
RO R! \ 2. LiOH |
A R, N \/ Y.
O
PhOH-X IV-X

Y=0, S
15
[0273] In the same manner as that described in Example 28 the rest of IV-X listed Table 4

can be prepared.
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2tR2 ~(Rd)a \ N\HY 3 (R3)m' 41 / \N 1- 2- Compounds VII 15 Conpound R
(R3). (R), Y Configuration VII-I H4-d HO RS VIl -2 H3-CF3 HO R/'S
VIl -3 HBo@hsosk0 R'S VII -4 H3-A HO 141 WO 03/ 08054BCPUTENIIB3Y 08899
Vil -5 H4-OM HO VIl -6 H4-CFS HO VIl -7 H4-Br HO VIl -8 HHHDO
VIl -9 H4-FHO VII -10 H4-Et HOrabes -11 H 4-C H S [0287] Al the
conpounds |isted in TakyBenfo6RizoReardl £hahiAdhinkéle apaloger starting material s
in the sane manner as that described for the synthesis of conpounds |isted
in Table 6. 5 Table 8 2- Benzmmdazole analogs OOCH 4" 2 RZ (Rs 3 ORN

3" (RRm2'/ N 3 (Rp 4, VIII Conpound R2 (R). (R)p (R)s R
Configuration VIII-1 H4C| 8 VII-2 H3-CF3 HH M R/'S

R \ (R )s
( )m / / \
®"),
Compounds V
5
R R R, R, Y Configuration
V-1 H 3-CF; H H 0 R/S
V-2 H 4-Cl H H 0] R/S
V-3 H 3-OPh H H 0] R/S
V-4 H 3-Cl H H (0] R/S
V-5 H 4-CF, H H 0 R/S
V-6 H 3-OMe H H 0 R/S
V-7 H 4-OMe H H o R/S
V-8 H 3-F, 5-F H H 0 R/S
V-9 H 2-F, 4-F H H 0]
V-10 H 4-Et H H 0]
V-11 H 4-Cl H H S
Example 84
OH
OH 1) SOCl,, reflux
2) 2-aminophenol
Et;N, CH,Cl, N
3) TsOH, toluene N
o] N
COOH reflux
Sv-1
PhOH-20
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VIII-3 H3-OPh HH M RS VIII-4 H3-O HHM RS VIII-5 H4-0w HH M
RS VIIl-6 H4-CF3 HH M RS VIII-7 H4-Br HH M RIS 142 WD 03/ 080545
PCT/ USO3/we89980534 1 1 -9 H4-F HH M RS VIII-10 H 4-Et HPETMSOIRBS9 VI I1-11
H4-A 4 -d HM VI11-12 H 3-CF3 4'-C M RRS VIII-13 H 3-CPh 4'-C

R'S H
H Me R’{%ﬁ%" 'ﬂaés!z#néir“ar'mé}as@kathleé\!ﬁbgﬁlﬁEMd:%relé, PhOHDEwAS plebared enR/ S
VII1-16 L3 4 HMe RS WIITI-17 H 4-d HM RS VIII-18 HH
4'-C HSWA. FFHEOHMG: [H NMR (d-IIMS80; ¢00 MH#) SF/0s86 (ur, I 1H)28 084(4 28D, 275(n, H Me R/ S
VIII-21 H4-d 4 -0 2"-d..Me RS VIII-22 H3-CF3 4'-C 2"-d Me RIS
V|||-232I@,§;3(§F(ﬁ,%ﬁ),é|9274¢ JMe RIS WVII1-24 H3-G 4 -d 2"-C Me RIS
VII1-25 H4-OMe 4'-C 2"-0 Me RIS VIII-26 H4-CF3 4'-C 2"-d Me RS
VI11g27 H4-Br 4'-Cl 2"-0 Me RIS gYihbred® H H 4'-Cl 2"-0 Me RIS VIII-29
H4F 4 -0 2°-0 M RIS WIII1-30 H4-Et 4 -0 2"-d Me RIS 143 1 WO

03/ 080545 PCT/ US03/08899 11. oy nt hesi s of 2-Benzoi m dazol -&.yl - phenol

[0288] Schene 6 illustrates the general route for prepard ng
2- benzoi m dazol - 2-yl - phenol s eneral |y, hydroxyl ben a®ids were
treated with o-phenyl piedi a @ under ), gt6,vg! Y

3

N

Br + >
2) LiOH, THF/MeOH/H,0
o” N
SBr-5 @ o) N N
PhOH-20 @
V-1

[0275] In the same manner as that described in Example 28 compound V-1 was prepared
from SBr-5 and PhOH-20. '"H NMR (d-DMSO, 400 MHz) & 13.60 (br, 1H), 8.19 (d, 2H),
10 7.90 (m, 2H), 7.75 (m, 4H), 7.40 (m, 2H), 7.22 (d, 2H), 6.22 (s, 1H).

Example 86
OH COH
AN
i o)
CO,Et (Ra)m—,—/
1) K,CO;5, DMF
ROm— D 2) LiOH, THF/McOR/H;0
4 vy N
AN
SBr-X @ Y N
PHOH-X {j
Y=0:8 V-2to 11

15 [0276] In the same manner as that described in Example 28 compound V-2 to V-11 can be
prepared from SBr-X and PhOH-X.
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dehydration conditions to afford the correspondi ng

benzoi m dazol - 2-yl - phenols. 5 Schene 6. Synthesis of

benzoi m dsoeBAR5YI - phenols OH RSHN OHR5 COZH + | (R), RCT(US)I0s8% |1 -1
SVI11-2 (R)P PhOH X 10 Exanple 93 NHZ CH CH N NHWwe COON P205 | + | - |
N Me SXVI-3 SXVI-4 PhOH 21 [0289] Rhphd&l was prepared according to the

|iterature procedurgz-i,l@&'okg&@Wz.m‘omia%ar&nm&ma%% Exanpl e 94 NHZ OH
OH N NHwWwe COCH P20 - - OH 22 [0290]

PhOH 22 can be prepared in the sane manner as that described for the
synthesis of 20 PhOH 21 in Exanpl® WO 03/ 080545 PCT/ US03/ 08899
Exanple 95 OH cx9cl N M Cl Phg—,— A

3I

3
®)s 1 1 \ : /
4 2 | Sy
3 \/\

Compounds VI and VIa
5
Compound R R RY, (RYs Y Configuration
VI-1 H 4-Cl H H o) R/S
VI-2 H 3-CF3 H H 0 R/S
VI-3 H 3-OPh H H 0 R/S
VI-4 H 3-Cl H H 0 R/S
VI-5 H 4-OMe H H 0 R/S
VI-6 H 4-CF; H H 0 R/S
VI-7 H 4-Br H H 0 R/S
VI-8 H H H H 0 R/S
VI-9 H 4-F H H 0 R/S
VI-10 H 4-Et H H o) R/S
VI-11 H 4-Cl 5°-CF; H 0 R/S
VI-12 H 3-CF, 5'-CF, H 0 R/S
VI-13 H 3-OPh 5'-CF; H o) R/S
VI-14 H 3-Cl 5°-CF; H o) R/S
VI-15 H 4-OMe 5'-CFs H o) R/S
VI-16 H 4-CF, 5'-CF, H 0 R/S
VI-17 H 4-Br 5'-CF; H o) R/S
VI-18 H H 5°-CF; H 0 R/S
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[ 0291]
J.

Chem ,

Sect .

5 B. 19B (11),
RSN 3 \ BWO-93MB0ES K2CCB/DMF (RMO RN IR )mj |
PhOH 20, 21, 22 (R )P XVI-X 10 [0292]

967-9; 1980]

PhOH- 23 was prepared according to the literature procedure [Indian
Exanple 96 0 OH 0 OR (R)s
2. UGH N PEBUSK/({$RYY P
Conpounds VII1-X can be prepared with

oH

SBr - X apd ¥hfgF T, 2@, and 2&Fi n {hes-Fanme| manHer gs t@at |descRisbed [ n
Exanpl e| 28. Tablle 9 2-idqooxazolejanalogs |15 OOH| 2 2 P|] ~1 02, |3 0--N
(RB)YmM Y Zva?# [([RJB S |(Ra4Ep 4] mpounds TX and | Xa Cqmpourss R (R). (R
)p (R)B Configuratio n| IX-1 HB-A 4-HHRS IX2H3-|CF3 4-HHR'S
é;lg WO P31 OB8545 PCTHUSOII 08 | X-3-€f 3-0OPh A-H H R'&  1[X-4 Ris4-Ove 4-H H

VI-22 H 3-Cl 4’-Cl H 6) R/S

VI-23 H H 4-Cl H [§) R/S

VI-24 H 4-OMe 4-Cl H 6) R/S

VI-25 H 3-OMe 4’-Cl H [6) R/S

VI1-26 H 4-Br 4’-Cl H 0 R/S

VI1-27 H 3-Ph 4-Cl H 0 R/S

VI-28 H 4-Cl 4-Cl H §) R/S

VI-29 H 4-CF, 4’-Cl H 0 R/S

VI-30 H 4-F 4-Cl H 0 R/S

VI-31 H 4-Et 4-Cl H 6) R/S

VI-32 H 3-Cl 4’-Br H 0 R/S

VI-33 H 3-CF; 4’-Br H §) R/S

VI-34 H 3-OPh 4’-Br H 6) R/S

VI-35 H 4-OMe 4’-Br H 0 R/S

VI-36 H 4-Cl 4’-Br H 0 R/S

VI-37 H 4-CF, 4’-Br H 5} R/S

VI-38 H 4-Br 4’-Br H 0 R/S

VI-39 H H 4’-Br H 6} R/S

V1-40 H 4-F 4’-Br H 6) R/S

VI-41 H 4-Et 4’-Br H 0 R/S

VI-42 H 3-Cl 4'-F H 0 R/S

VI-43 H 3-CF; 4’-F H 0 R/S

VI-44 H 3-OPh 4-F H 0 R/S
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IX-5 H4-Ad 4-HHRS IX-6 H4-CF3 4-HH RS IX-7 H4-Br 4-HHRS [1X-8
HH4-HHRS IX-9 H4-Et 4-HHRS [IX-10 H3-d 4-M HRS ix-11 H
3- CF3 4- Weoli3M0S45 | X-12 H 3-OPh 4-Me HR'S | X-13 H 4- OVePATNSOHAHIIE | X- 14
H4-A 4-Me HR'S 1X-15 H4-CF3 4-Me HR/IS 1X-16 H4-Br_4-M HR'S |X-17
HH4- W HAiasS [X-18 H 4-Eu-oMde |[H RP$ | K-19HH 3-C 9-C|H RR® | X420 H
3-CF3 4{C1 HR/'S| I1X-21 H 3-CPh 4{C1 HR'S| I1X-22 H4-O\e 4-d H RS} I X-23
H 4-d 4-CNikp R TK-24 |H 44CF3 4-O4+H RB T1TK-25 H 40Br A-CIRB R/ S| | X-26
HH4-df HR'S X-27 H4-Et 4-d [HR'S 1K-28 H 3-IC1 4-Br[ H RIS 146 |WO
03/ 080545 R&37 USP37 0899 [ T X-&® H|3-CFF 4-Br HER/ S | 1 X030 H 3-@* 4-Br H
RIS IX{31 H4-Ow 4-Br HR'S 1X{32 H4-C] 4-Br HR'S |1X 33 H 4-CF3 4-Br
HRS I3[t 24fBr - Br [H Rip; T x3o¢l H #-Brgd S bX-3p H &%t 44Br H
RIS IX{37 H3-( 4-d, M HR $

V149 H H 4-F H 9) R/S

VI-50 H 4-F 4-F H o) R/S

VI-51 H 4-Et 4’-F H o) R/S

VI-52 H 3-Cl 3’,4’-diF H 6) R/S

VI-53 H 3-CF, 3’ 4-diF H 6 R/S

VI-54 H 3-OPh 3’ 4’-diF H o) R/S

VI-55 H 4-OMe 3’,4’-diF H o) R/S

VI-56 H 4-Cl 3’,4’-diF H 0 R/S

VI-57 H 4-CF; 3’,4’-diF H 9) R/S

VI-58 H 4-Br 3°,4’-diF H 0] R/S

VI-59 H H 3’ 4’-diF H §) R/S

VI-60 H 4-F 3*4-diF H o) R/S

VI-61 H 4-Et 3’ 4’-diF H §) R/S

VI-62 H 4-CF; 4’-CF; H 6) R/S

VI-63 H H 4’-CF; H o) R/S

VI-64 H 4-OMe 4’-CF, H 9) R/S

VI-65 H 3-CF; 4’-CF, H §) R/S

VI-66 H 3-Cl 4’-CF; H §) R/S

VI-67 H 4-Me 4’-CF; H §) R/S

VI-68 H 4-Cl 4-CF; H 0) R/S

VI-69 H 4-Br 4’-CF; H §) R/S

VI-70 H 4-iPr 4’-CF, H 0) R/S
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RIS 1X-39 H3-CPh 4-0, M HRS 1X-40 H

x
w
o
T
@
9
0w
s
Q
o
&

I H 5-
4-Ove 4-C -M HR'S [X-41 H4-d 4-d, 5-Me HR'S [X-42 H 4-CF3 4-d,
5-Me H RVBO 0BM804& H 4-Br 4-C, 5-Me HR'S [|X-44 H H 4-C PCBAISE3/0488 S
| X-45 H 4-Et 4-Cd, 5-Me HR'S 1X-46 H3-C 4-Cd, 6-C HR'S [|1X-47 H 3-CF3
4-C, MRS TXgA8 H 3-4kh 4]0, Bb-O|H RAS T[X-49 H@-OvevisA-A | 6-C
HRS |X-50 H4d 4-d,| 6-C HRS IX-5Ll H4-CF3 4-dd, Bb-A HR S| I X-52
H 4- Br 1-"'1_1{)-\. HR ST XSS H 4@, ofCd H Ry 1554 HARE 4-0,
6-d H RS 147 MWD 03/ 080545 PCT/ IS03/0889p [X-55 H 3-d H 3-(2- R$
benzof ul an;(,%_‘3 HX—56H-3- G%?h(ﬁ 22— S penzgfiuanyt 5 T Xr57 Rs3-OPp H
3-(2- RIS 'benzofuranyl) | I X-58 H|4-Owe H B-(2- R/ § benzofuranyl) [X-59 H
4-C H 32 7'3\/ S beﬁzof' eyt 80T A CRS 3= (2= & S| beng® uranyl )
I x-61 H|4- 8H 3 (2- TR/ S [enzSturdnyl ) 162 HHH 3-(2- RS
benzof uf an:VIX)B H 4-OMe H H S R/S

VI-76 H 4-CF; H H S R/S

VI-77 H 4-Br H H S R/S

VI-78 H H H H S R/S

VI-79 H 4-F H H S R/S

VI-80 H 4-Et H H S R/S

VI-81 H 3-CF; 4-Cl H S R/S

VI-82 H 3-Cl 4-Cl H S R/S

VI-83 H H 4-Cl H S R/S

VI-84 H 4-OMe 4'-Cl H S R/S

VI-85 H 3-OMe 4'-Cl H S R/S

VI-86 H 4-Br 4’-Cl H S R/S

VI1-87 H 3-Ph 4'-Cl H S R/S

VI-88 H 4-Cl 4'-Cl H S R/S

VI-89 H 4-CF; 4'-Cl H S R/S

VI-90 H 4-F 4'-Cl H S R/S

V191 H 4-Et 4'-Cl H S R/S

V192 H 4-CF; 4'-CF, H S R/S

VI-93 H H 4’-CF, H S R/S

VI-94 H 4-OMe 4’-CF, H S R/S

VI-95 H 3-CF, 4’-CF, H S R/S

VI-96 H 3-Cl 4'-CF, H S R/S
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| X-63 H4-Et H 3-(2- RS benzofuranyl) 1X-64 H3-CF3 4-( H_ 1X-65H
3-CF3 4-d H+ I1Xa-1 M 3-0d 4-d HR'S I1Xa-2 M 3-CF3 4-0 HR'S [Xa-3
Me 3-OPh Wo@B/0345H S | Xa-4 Me 4-Ovke 4-C HR'S [Xa-5 Me 2cUOUS/@89H R/ S

€
| Xa-6 Me 4-CF3 4-C H K | Xa7 Me 4-Br 4-C H R'S 148 WD 03/ 080545
PCT/ USO37 08899 [ 2. & I sooxazpyl gheaols OHON OHO H G N & O N
PhOH 24 {Br CI Me| PhOH 25 PhOH 26 [PhOH-27 OHO N QGHON\|OHO- 0 (CI C
PhOH- 28 [Phiilog 9 POFR30 5 [ 0498] RNOR-EH t ¢ Phgh 30] weise ppir chased friom
different commerg¢ial sourfces. Exdgnple 97 D OH O Gt OH g 1. K2C03/ DvF C
0 O C [Bryggd IOHg 7 V4ppbr |0 WiciHNOH Z6 il X-§9 0 [T@&S4] Tin the
same manmner as that descrfi bed in Exanple 28 conpound | X-23|was preparled
from SBr -S‘SVf(qwé PITOHZ6—TRNVRE 200 VMiiZgr, d- DVBORG) - 8576 [d, ®¥, 787 (d,

1H, 7. s.1H), 7.66 UM 4H1), |7.36 (s, 1H, 7.17| (d.1H}| 6.27) (s, 1H).
Exanpl e 98+ ;
a-1 Me H 4’-CF, H S R/S
VIa-2 Me H 4’-CF,4 H S R/S

8. Synthesis of 2-benzooxazole and 2-benzothiazole anilines

[0277] The 2-benzooxazole and 2-benzothiazole anilines used for the preparation of
5  compounds VI and VIa were prepared in the same manner as that described for the synthesis

of 2-benzooxazol-2-yl-phenols illustrated in Scheme 2 or by those skilled in the art.

Scheme 5

Synthesis of 2-benzooxazole and 2-benzothiazole anilines

3. PTSA/Toluene/Reflux

NO, HY- AN \
2 —_
__coon I - ®Y, /Et;N
I 1. SOCL/CH,Cl, H,N S1-29 or SII-1
7\

4. Hy/Pd/C
®Y : 2
10 P SVI-1
Example 87
NO, 1) SOCl,, reflux
CO,H 2) 2-aminophenol NH; 7
Et;N, CH,Cl, o
ol 3) TsOH, toluene
SVI-2 reflux ci PhNH,-1
B 4) H,/Pd/C 2
15

[0278] In the similar manner as that described in Example 18, PhANH-1 can be prepared
from SVI-2.
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OCH OHONFICOOE 1. KRCB/DMW FBC OO N Br + 2. UGH SBr-5 C

PhOH 26 Cl 15 |1 X-20 149 WO 03/080545 PCT/ US03/ 08899 [0295] In the sane
manner aswoOhavsodescri bed in Exanpl e 28 conpound | X-20 wasPporases/@dss f rom
SBr-5 and PhOH 26. |1X-20: '"H NWVR (d-DMSO, 400 MHz) S 13.69 (br, 1H), 8.76
(d, 1H), 7.87 (d, 1H), 7.59 (s, lkkampledB® 7.43 (m 4H), 7.36 (s, 1H), 7.16
(d, 1H), 6.27 (s, 1H). 5 Exanple 99 O 1. KZCO3/DVF I \ OO ~ OAx:t~
OHO2 OC \ C SBr-1 C PhQyso€ifleflukX-23 [0296] In the sane nanner as

t hat described in Exanpl e 28 caypemicbphihok3 was prepared m SBr-1 and
PhOH 26. 'H NMR (d- O, 400 NHzr)Z-iemg hipghend!  1H) ,N,.7 8 10 7.52
(m 2H), 7.45 (m 3 N COAH (d, EHN, CH,qGl4 (d 1H), Exanpl e -
100 O OH OCR | KzCo3l/ +q Y2 UGH / /I~ (R)m
Yp /\ 1 SBr- to 30 (ﬁTfl@H’tO'"e" (R‘)——

reflux F

4) Hy/Pd/C PhNH,-X

SVI-3 Y=0,§

R!=H, 5'-CF, 5'-Cl, '5-F, 4'-Cl, 4'-Me, 4'-OMe, 4'-Br, 4'-F, 3' 4'-diF,
'4-CF;

[0279] In the similar manner as that described in Example 18, PhNH,-X can be prepared
5  from SVI-3.

9. Synthesis of Compounds VI and VIa in Table 6

[0280] Compounds VI-X and VIa-X were or can be prepared in the same manner as that

described for the synthesis of compounds I-X and Ia-X.

10
Example 89
o
o @_X‘\OH
Br . NH, ?—Q 1. iPr,NEt, DMF NH o _Q
m * N 2. LiOH S
o) N
cl
cl o
SBr-1 PhNH,-1
VI-28
[0281] In the same manner as that described in Example 28 compound VI-28 was prepared
from SBr-1 and PhNH,-1.
15
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I X-X R3 = 3-CF3, 3-CI, 3-OPh, H, 4-Ow, 4-C, 4-CF3, 4-Br, 4-Et Rl= H,
4'-Me, 4'-A, 4 -Br, 4-dd, 5-M-, 4-C-6'-C1 R4= H, 3"-(2-benzofuranyl)
15 [ 0297]won3pés4sane nanner as that described in Exanpl er28usbliesssest of
conpounds | X-X can be prepared. 150 WO 03/080545 PCT/ US03/ 08899 Exanpl e
101 0 Gt 0 OH M OO N\ OO ExahpldmH, Ml // / \W(R4)s 2. LiOHs //
/I \\(R4)s (RB)m(R)p I (Rm(Rp SIX-1 I|Xa-X Re 3 CF3, 3-d, 3-CPh, H,

4- Owve, 4-C, 4-CF3, 4-Br, 4-Et RL = H, 4'-M, 4 - -BrQ 4'- CI, 5 - Me-
-Cl-6'-Cl R4 = H_3"- (2- benzofuranylz: %%%81; Hanner as t hat

descrl bed in éﬂcon‘w@u Xa- X_tdh? Iﬂ prep ed W QK?( -

Exanpl e 102 O{fi§|§§ﬂ \ Chiral HRLC ( \ OO |

seperatlon A CI cl d (+/ -1 X-23 (+)-1, -)-1X-23 10

[ 0299] Racem c | X%sm3k wasR besgi,mgzck by chiral HPLC to gi \‘)@p( +) - I X— 23 and
(-)-1X-23. HPLC nethods and condi tions, including eluentsvised, solvent
flowrate and det ect ion wavel ength were: 20% i Pr OH 80% HeXzth&s- 0. 1% TFA,

30 nmL/mn. 6 Xehe
w0 B o R B R SR e T

3 4'-d|OMe, '4-CF;3

[0282] In the same manner as that described in Example 28 the rest of compounds VI-X in
5  Table 6 can be prepared from SBr-X and PhNH,-X.

Example 91
CO,H
F N N
,/Q COMe ) ipr,NEt, DMF ©/‘\NH 1@
o — (0]
+ H (g“l"'z 2) LiOH, THF/MeOH/H,0
CFs CF3
SVI4
PhF-1 VI-63

10 [0283] A mixture of PhF-1 (1.124 g, 4.0 mmol), SVI-4 (0.914 g, 4.40 mmol) and iPr,NEt
(1.32 mL, 7.6 mmol) in DMF (10 mL) was heated at 100 °C for 24 h. After cooling to room
temperature the mixture was poured into a mixture of ice and waterand extracted with
EtOAc. The organic layer was washed with brine, dried and concentrated. The residue was
recrystallized from MeOH to give a white solid (0.6g).

15 [0284] To the above product in THF/MeOH (15 mL/30mL) was added 1M LiOH solution
(10 mL). The mixture was heated at 70 °C for 0.5 h, cooled to room temperature and
quenched by adding 1 N HCI (10 mL). The mixture was concentrated and extracted with
EtOAc. The organic layer washed with water, dried and concentrated. Crystallization from
MeOH gave VI-63 as a white solid (0.45 g). 'H NMR (d-DMSO, 400 MHz) & 9.87 (d, 1H),

20  8.28 (d, 1H), 7.85 (m, 2H), 7.60 (dd, 1H), 7.50 (m, 7H), 6.83 (d, 1H), 5.61 (d, 1H).
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F3BC OO NChiral HFLC F3Ccr C C C (+/-)-1X-20 (+)-1X-20 (-)-1X-20
[ 0300] Racem c | X-20 was resolved by chiral HPLC to give (+)-1X-20 and
(-)-1X-20w50 obiPt0S43rEt hods and condi ti ons, including el uent eCudamsa3/ossed vent
flowrate and detection 151 WO 03/080545 PCT/US03/ 08899 wavel ength were:
20% i Pr OH- 80% Hexanes-0.1 % TFA, 3Bx&hpleig2 , k=220 run. For (+)-1X- 20: RT
6.6 min. For (-)-1X-20: RT 6.9 min. Table 10 5 2-pyrroyl analogs O OH 2
RZ 3 RANN\1 Osz (RmY 42 —{®;)s 3 (R)p 4 unds X and Xa

~ nf/lquraglon X-1 H & LR/ S X-2
. S : E\4'/-CIl HHR'S
O CEp R S, \vBr 4'-Cl HH
X-9 H3-Cl 4-FHM RS X—H3-CF34-FHI\/E
H303h4FHI\/EWS X-12 H4-Ow 4-F HM RE X-13 H4-C 4-F

.

CF,
V170 to V1-80
PhF-1
SVI-5 Y=0.§ VI-90 to VI-100
R?=H, Me

R®=2'-Cl, 3-Br, 3-C14-F, 3,5-diCF;, 4-CF3, H, 4-OMe, 3-CF, 3-Cl, 4-Me, 4-Cl, 4-Br, 4-iPr.
R'=H, 5'-CF3, 5'-Cl, '5-F, 4'-Cl, 4'-Me, 4'-OMe, 4"-Br, 4'-F, 3',4"-diF, 3',4'-diOMe, '4-CF;
[0285] In the same manner as that described in Example 91 compound VI-70 to VI-80 and
5  VI-90 to VI-100 in Table 6 can be prepared from SVI-5 and PhF-1.

10. Enantioselective synthesis and enantiomers separations
[0286] The individual enantiomers of compounds VI-X and VIa-X listed in Table 6 can be

obtained in the same manner as that described in Section 4 and Example 45 to Example 62.

10
Table 7
2-benzooxazole and 2-benzothiazole anilino analogs
O._ _OH -
4.
2 Rz — (R )I
3 \I NH Y \ / ki
R -
4 / l \N 1 2"
Compounds VII
15
Compound R’ R)m (R“)s Y Configuration
VII-1 H 4-Cl H O R/S
VII -2 H 3.CF; H (0} R/S \
VII -3 H 3-OPh H 0O R/S
VII -4 H 3-Cl H (0]
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X-14 H 4-CF3 4-F HMe RIS X-15 H4-Br 4-F H Me R'S 152 WD 03/ 080545
PCT/ US03/ 08899 X-16 HH 4-F HM R'S X-17 H3-d 4-0 HPh RS X-18 H
3- CF3 4- GVOM3M0SR S X-19 H 3-OPh 4-C H Ph RIS X-20 H 4POWwsdy/@isoH Ph R/ S
X-21 H4-C 4-0 HPh RS X-22 H4-CF3 4-0 HPh RS X-23 H4Br 4-d H
Ph RIS [ H2-Ch H P RIGMs X|25 W 3-Cl 4-BoH Ph|R' S X-26 H 3-CF3
4-Br HPh R'S Xt27 H3-QPh 4-Br HPh RIS [X-28 H4-O¥e 4-Br HPH R'S X-29
H 4-C L-DIVHI‘BI-‘H RIS X30 HidrCFd -8 HPh R'® X 31 H4-Br 4-B HPh RS
X-32 HH 4-Br HPh R'S X33 H3-@ 4-C, 6-0 H M R|S X-34 H 3-|CF3 4-0,
6- Cl Hl\k—%}-ﬁ—x-—%ﬁ&u“h 450 6-OF H VE RRSo X 36 [H4-OV8 4-QI, 6-C H
Me RS [X-37 H4ld 4-0,|6-0 HNe R'S X{38 H4-CF3[4-d, 6-0 |H M R'S
X-39 H 4B mu 6= H M RES OFA0H H 4= O, - OF f Ve RS X41 H 3-d
2Ne H B NIS 163 WP 03/80545 PET/ USD3/ 08899 X.42 H 3-CF3 4-Md H Ph RIS
X- 43 H 3—eRh—4—M—HBhRHS = Ge 2y Ve HPT RS

VII -10 H 4-Et H (0]

VII-11 H 4-Cl H S

[0287] All the compounds listed in Table 7 can be prepared with proper starting materials

in the same manner as that described for the synthesis of compounds listed in Table 6.

5 Table 8
2- Benzoimidazole analogs

a,
2 R? _/(R )s
R N o RN \ g
BN~ 2'/l N
3/\ l
®); ¢
Compounds VIII
Compound R* (R)m (RI)p (R)s R’ Configuration
VIII-1 H 4-Cl H H Me R/S
VIII-2 H 3-CF; H H Me R/S
VIII-3 H 3-OPh H H Me R/S
VIII-4 H 3-Cl H H Me R/S
VIII-5 H 4-OMe |H H Me R/S
VIII-6 H 4-CF; H H Me R/S
VIII-7 H 4-Br H H Me R/S
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X-45 H4-A 4-Me HPh RIS X-46 H4-CF3 4-Me HPh RIS X-47 H 4-Br 4-Me H

Ph RS X-48 HH4-Me HPh RIS X-49 H 3-d 4-d,

5-M HPh RFS X-50 H

3-CF3 4-GVO 050%d543H Ph RIS X-51 H 3-OPh 4-d, 5-Me H Ph RPET/US0S@SH 4- OVe
4-Cl, 54M HPh RIG X-53 HA4-C 4-C 5 HPhIRIS X454 H 4.CE3 4-d ,
5-Me H PVIEFS X-59H4 4-Br|4F0, 3He H PhHR S XMe H HRASC . 5-Me|H Ph
RS X837 H3-d HIHM RS X-58|H3-CE3[HHMIRS X459 H 3-0Ph HH M
RS X-60/IB-Wove HE M RI$EtX-61H 4-d|H H v |Ms Xx{&SH 4-CF3 HH M
RIS X-63 H4-Br HHHM RB X-64/HHHHM RS| X65 H3-d HHPh RS
X-66 H 37GH3IIH H PHIR'S X} 6<CIH 3]@¢CIH H Rh RIS| M&4 WDRIS/ 080545
PCT/ US03/ 08899 X-68 H4-OMe HHPh RIS X-69 H4-CI HHPh RS X-J0 H
4-CF3 HNTRMR' S YH1 H 4[BICRy H|BhOV S |- 72 H|mid H PR/ S Xa-1|Me 3-Cl
4-Cl HPh RIS Xa-2 Me 3-CF3 4-Cl |[HPh RS Xa-3|Me 3-OPh 4-Cl H Ph|R'S
Xa-4 Me [ZEMB 4-CF || Ph R B3-0far o |(Mecd- O | |B- G H|Rhe R/ S| R/S

VIII-14 H 3-Cl 4’-Cl H Me R/S

VIII-15 H 4-OMe |4’-Cl H Me R/S

VIII-16 H 4-CF; |4-Cl H Me R/S

VIII-17 H 4-Br 4-Cl H Me R/S

VIII-18 H H 4-Cl H Me R/S

VIII-19 H 4-F 4-Cl H Me R/S

VIII-20 H 4-Et 4-Cl H Me R/S

VIII-21 H 4-Cl 4'-Cl 2”-Cl Me R/S

VIII-22 H 3-CF; |4-Cl 2”-Cl Me R/S

VIII-23 H 3-OPh | 4’-Cl 2"-Cl Me R/S

VIII-24 H 3-Cl 4-Cl 2”-Cl Me R/S

VIII-25 H 4-OMe | 4-Cl 2"-Cl Me R/S

VIII-26 H 4-CF; |4-Cl 2”-Cl Me R/S

VIII-27 H 4-Br 4-Cl 2”-Cl Me R/S

VIII-28 H H 4-Cl 2”-Cl Me R/S

VIII-29 H 4-F 4-Cl 2”-Cl Me R/S

VIII-30 H 4-Et 4-Cl 2”-Cl Me R/S
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Xa-6 Me 4-CF3 4-Cl HPh RIS Xa-7 Me 4-Br 4-Cl HPh RIS Xa-8 M H 4-Cl H
Ph RF'S 13. 2-pyrazolyl phenols OHHN. N CH MeN- N OH PhN- N OH PhN- N OH MeN-
N C F GvOBB/0%I545 PhOH 31 PhOH 32 PhOH 33 PhOH 34 PhOH- 35POHURBGSS®H PhN- N
\' / \ OHMeN. \ CHPhN-N \ I \ e M C PhOH 36 PhOH 37 PhOH 38 PhOH 39
5 [03011 PhO+ 31 to Ph@d 8PntRsie opBhasiatldizodyligieabent commrer ci al
sources. 155 WD 03/080545 PCT/ US03/ 08899 Exanple 104 O OH O CEt OH HN

1 KZCD?(’H@VE & chibndle 1ﬁistr§te§ tHe genetal fJutdIbr prepaning 2-behzoimidaBer2-41-fHenBlsOH- 31
02] In the sanme nmanner as that described in | e 2? conpound
x- | was ﬁeegaﬁyedlygrowbbﬁnsspa@daquﬂﬁ@tﬁds‘wt omhRReRegHmines %@E

Ty G rpiBhiny Sopgifiols ol effirqibprmesioink gnabighy aﬁf"%ﬁﬁé“%@&é&” N? Réf
+ R4s2. LIOH3 / \\(R&)s (R-) (R)m(R)P

Scheme 6. Synthesis of benzoimidazol-2-yl-phenols

R*HN—_ M e
7§/' H,N # |

\
®); /\/
SVIII-1 SVIII-2 ®' )M
PhOH-X
10 Example 93
NH, OH OH N
NHMe COOH  p,0, |
> N

* Me
SXVI-3 SXVI-4 PhOH-21

[0289] PhOH-21 was prepared according to the literature procedure [Youji Huaxue, (1),

32-5; 1986]
15
Example 94
NH, OH OH N
NHMe COOH  p,0, |
+ > N
Me
¢l cl

SXVI3 SXVI-5 PhOH-22

[0290] PhOH-22 can be prepared in the same manner as that described for the synthesis of
20 PhOH-21 in Example 93.
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P SBr-X PhOH31 to 39 X R3 = 3-CF3, 3-Cl, 3-OPh, H 4-0Ow, 4-C, 4-CF3,
4-Br R=H 4'-F, 4 -M, 4-d, 4-Br, 4-C-5-M-, 4-C-6'-Cl R4I=HR5
H M, PhwoOD80$08&03] The rest of conpounds X listed i n TabC®Us@/asasp be
prepared in the sane manner as that described in Exanple 28. Exanple 106 O
CEt OCH Me \ O RSN 1\ 1. NaH, Mekample95s O RSN/ \(R4)s 2. LiOH 3 // [
\(R)s (R mM(R) I (R)" RP) P\ XXa R3 = 3-CF3, 3-Cl1, 3-0CPh, H,
4-Owve, 4-d, 4-CF3, 4-Br RL = H, 4'-F, 4 -, 4 -Br, 4-C-5-M-,
'-Cl-6'-A R4=H 15 RS=H, Me, PRH156—WD 037080545 PCT/ US03/ 08899 [03041
Conmpounds Xa listed in Table 10 4an e prepared in the sane manner as that
described in Exanple 42. Table Z-ﬁenzotri azole analogs O OH 4" 3.. 2
R (R3mI ""4)s 41 3

[0291] PhOH-23 was prepared according to the literature procedure [Indian J. Chem., Sect.
5  B.19B(11), 967-9; 1980]

Example 96
(R )s
H
RN
R? Br + __ L KiCOJDMF (g3 ; | /Q
R 2. uou
SBr-X ®! )p
PhOH-20, 21, 22 ®' )p XVI-X

10 [0292] Compounds VIII-X can be prepared with SBr-X and PhOH-21, 22, and 23 in the

same manner as that described in Example 28.

Table 9
2-isooxazole analogs
15
0 OH
2 R
1
3¢ 0
Ry | \> 3
4 v
7 2 | (R )s
3 7\
R"), &
Compounds IX and IXa
Compound R’ R)m RY, RY, Configuratio
n
IX-1 H 3.Cl 4-H H R/S
IX-2 H 3-CF; 4-H H R/S
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(R)p 4 Conmpound XI and Xla Conpound R (R3)m (R )p (R )S Configuration
XI-1 H3-C 4-M HR'S XI-2 H3-CF3 4-M HR'S XI-3 H3-OPh 4-M HR'S
XI-4 HA4-vow3dsodss H RS XI-5 H4-C 4-M HR'S Xi-6 H 4rCFRSA3/0d89H R/ S
Xl-7 H4-Br 4-Me HR'S XI-8 HH4-M HR'S XI-9 H4-Et 4-Me HR'S X -10
H 3-C 4-f-ogky Re X[- I3-6b3- CF3 4+4tHoct Yyl H RS Xl -1R/sH 3-|CPh
4-t-octyl |[HR'S X -13 H4-Owe 4-t-¢ctyl HR'$ Xl -14 H[4-C 4-t-loctyl H
RIS X -1 H®ZZCF3[4-qr oclyl &b S | XI- B H 4{Br 4nt-ocfyl RSR/' S| 157 WO
03/ 080545 |PCT/ US03{ 08899 (XI-17 H H{4-t-octyl |[HR'S X {18 H 4-Et| 4-t-octyl
HR'S X 9 #3240 iR X-20 Hax CF3[4- U aH RS X221 H 3- CPh
4-d HR'$ Xi-22 H4-Ove{4-A HR$ XI-23 H(4-A 4-d|HR'S X-24 H
4-CF3 4- O—H®ReS——3p HA=Bicg O [H Rigyy X{26 fgH 4-CL AR S XI-27 H
4-Et 4-C H&/g X]-28 H3-A 4-Br HR'S X -29 H3-CF3(4-Br HR/I|S XI-30 H
3- OPh 4- Br—H I§£’7S H 4-Br 4-H H R/S

IX-8 H H 4-H H R/S

IX-9 H 4-Et 4-H H R/S

IX-10 H 3-Cl 4-Me H R/S

IX-11 H 3-CF; 4-Me H R/S

IX-12 H 3-OPh 4-Me H R/S

IX-13 H 4-OMe 4-Me H R/S

IX-14 H 4-Cl 4-Me H R/S

IX-15 H 4-CF, 4-Me H R/S

IX-16 H 4-Br 4-Me H R/S

IX-17 H H 4-Me H R/S

IX-18 H 4-Et 4-Me H R/S

IX-19 H 3-Cl 4-Cl H R/S

1X-20 H 3-CF; 4-Cl H R/S

IX-21 H 3-OPh 4-Cl H R/S

IX-22 H 4-OMe 4-Cl H R/S

1X-23 H 4-Cl 4-Cl H R/S

IX-24 H 4-CF; 4-Cl H R/S

IX-25 H 4-Br 4-Cl H R/S

1X-26 H H 4-Cl H R/S

1X-27 H 4-Et 4-Cl H R/S

IX-28 H 3-Cl 4-Br H R/S
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XI-31 H4-Owe 4-Br HR'S XI-32 H4-d 4-Br HR'S Xl -33 H4-CF3 4-Br HR/'S
XI-34 H4-Br 4-Br HR'S XI-35 HH 4-Br HR'S XI-36 H4-Et 4-Br HR/'S

Xl -37 H 3Wd@lo3dsws4Bu H RS X -38 H 3-CF3 4-t-Bu HR'S Xl PB9/US0Bes8RN 4-t - Bu
HRS X -40 H4-Ow 4-t-Bu HR'S Xl -41 H4-d 4-t-Bu HRIS XI-42 H 4-CF3

4-1-Bu H RFSpESS VIO 0% USU5453 617 UB03/ @BB99 [XI-48 H 4{Br &st-BY H R/ S
XI-44 HH4-t-Bu HR'S X|-45 H4-E{ 4-t-Bu HIR'S X -4 H3-0 4 -CF3 H
RIS X - 4FHy35Er3# FCF3 [ RSen X {48 §E3-OPh 4 -@F3 H| R SRiEX -49 H 4- Ove
4 -CF3 HR'S XI-50 H4-C| 4-CF3 H{R'S XI-5]1 H4-CF3 4 -CF3 HR/S Xl -52
H 4-Br 4' (EF3HRHS— =53 Hathws - OF3 Falsi S K1-54H 4- Ff 4RACFS |H R/ S
XI-55 H3{a 2,4 bdi-t-Bjl HR'S X|-56 H 3-CF3 2',4'-dj-t-Bu HR/S XI-57
H 3-0Ph 2 ,4'1)5_%12'4-5[1 H RIS %58 H 4= QF 2|24 0 T-BI HRSS f -59 H
4-0 2',4]-di~t-By HR'S [XI1-60 H 4{CF3 2", 4" {di-t-Bu H/R'S X -fl H 4-Br
2", 4" - di - t—BrHRHS =6 HH2 A3t Bu 1 RSy X3 Fir L
24 di-{-BFHRE O e '

IX-34 H 4-Br 4-Br H R/S

IX-35 H H 4-Br H R/S

IX-36 H 4-Et 4-Br H R/S

IX-37 H 3-Ci 4-Cl, 5-Me H R/S

IX-38 H 3-CF; 4-Cl, 5-Me H R/S

IX-39 H 3-OPh 4-Cl, 5-Me H R/S

IX-40 H 4-OMe 4-Cl, 5-Me H R/S

IX-41 H 4-Cl 4-Cl, 5-Me H R/S

IX-42 H 4-CF, 4-Cl, 5-Me H R/S

IX-43 H 4-Br 4-Cl, 5-Me H R/S

IX-44 H H 4-Cl, 5-Me H R/S

IX-45 H 4-Et 4-Cl, 5-Me H R/S

IX-46 H 3-Cl 4-Cl, 6-Cl H R/S

IX-47 H 3-CF; 4-Cl, 6-Cl H R/S

1X-48 H 3-OPh 4-Cl, 6-Cl H R/S

IX-49 H 4-OMe 4-Cl, 6-Cl H R/S

IX-50 H 4-Cl 4-Cl, 6-Cl H R/S

IX-51 H 4-CF, 4-Cl, 6-Cl H R/S

IX-52 H 4-Br 4-Cl, 6-Cl H R/S

IX-53 H H 4-Cl, 6-Cl H R/S

IX-54 H 4-Et 4-Cl, 6-Cl H R/S
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Xl-64 H3-A 2'-t-Bu,
R'S X -66 H3-0OPh 2'-t-Bu,
2"-C R WOXbo®84H 4-Cl 2'-t-Bu,
PCT/ US03/ 08899 X1 -69 H 4-CF3 2' -t -Bu,

2' -t-Bu,
2' -t-Bu,

03/ 080545

4'-Me 2"-C RS XI-65 H 3-CF3 2'-t-Bu,

Ir—-wesZ2"-Ad RIS [XI-3L1H H[2' -tHBu, 4'-Me(2"-d R ®s Xl -
4'-Me 2"-A RS |XI-73 H 4{CF3 4' - |Hefzofuran)y] {74 H 4- CH
b Fpdsdd B -d@ H|(-)3cW-76 H4ud 47-d 38-(+) | Xlasl Me
h-2 Me 3-CF3 4-Mg HR'S Xla-3 Me 3- ORlanzdéfuleylH R/'S Xl a-
5 N.r D VE 4 C [4-MEoff RS XITH-6 4-¢k33 4-Ve HRR/'S
HRS Xla-8 M|H 4-Me H RS Xl a-9|Menzdfulbyld{Me H R/'S
( 3 AT gvs- CF3 4-f1i- octyI M-S Xra-RB8 Me
HRIS Xa-13 M@ 4-OVe 4-f-octyl H RiuSnzoiaayld Me 4-C
a—%— MeAr CR3r A-t-octyg T IRFS R{ta- 16 VEs7 Br 4-T- @t YT |
H4-1- OCE I m R/ Xla-18(Me 4-Et 4 tbe%géhylﬁ R'S 160
- I 8(%199 4-CF; H 3-(2- R/S
benzofuranyl)
IX-61 H 4-Br H 3-(2- R/S
benzofuranyl)
IX-62 H H H 3-(2- R/S
benzofuranyl)
IX-63 H 4-Et H 3-(2- R/S
benzofuranyl)
IX-64 H 3-CF; 4-Cl H _
IX-65 H 3-CF; 4-Cl H +
IXa-1 Me 3-Cl 4-Cl H R/S
IXa-2 Me 3-CF; 4-Cl H R/S
IXa-3 Me 3-OPh 4-Cl H R/S
[Xa-4 Me 4-OMe 4-Cl H R/S
IXa-5 Me 4-Cl 4-Cl H R/S
[Xa-6 Me 4-CF; 4-C1 H R/S
IXa7 Me 4.Br 4-Cl H R/S
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4'-Me 2"-C
4'-Me 2"-A RS X -67 H4-0Ow 2'-t-Bu,
4'-Me 2"-C R'S 159 WO 081 @30Hes599
4'-Me 2"-C RIS XI-70 H 4-Br

4 - Me

72 H 4-Et
34-Ad H
3-d 4-Me
4 Me 4-Owve
Xla-7 M
Xla-10 Me
3- OPh
4-t-octyl
HR'S
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Xla-19 Me Me 3-OPh 4-C1
HR'S X Xl a-24 Me
4-CF3 4-OW €olushs/RBY Xl a- 27
Me 4-Et 4 HRS
Xl a-30 Me Me 4-C 4-Br
HR'S X 5 M H
4-Br HR Xl a- 38
Me 3-CF3 4-t-Bu
HRS X la-43 Me
4-Br 4-t-Bu / US03/ 08899
Xla-45 Me 4 - -CFSHR/S Xla-47 Me 3-CF3
4'-CF3 HR'S Xl a-48ppa23- OPh 4'BrCF3 H R/ SCIXla-49 MM4-Ove 4'-CF3 HR/' S
Xla-50 Me 4-C 4'-CF3 HR'S Xl @sokis M 4- GRshié' - CF3 iHol%’S

- —~N
OH O N\ OH O\

~ cl ~
Cl Cl

PhOH-28 PhOH-29

PhOH-30

5 [0293] PhOH-24 to PhOH-30 were purchased from different commercial sources.

Example 97
OH 0’N
a 1 K2C03/DMF
2. LiOH
SBr-6

PhOH-26
IX-19

10  [0294] Inthe same manner as that described in Example 28 compound IX-23 was prepared
from SBr-1 and PhOH-26. '"HNMR (400 MHz, d-DMSOde): 5 8.76 (d, 1H), 7.87 (d, 1H),
7.59 (s.1H), 7.66 1M, 4H1), 7.36 (s,1H), 7.17 (d.1H), 6.27) (s, 1H).

Example 98
0__OH
OH 0’N
1. K,COyDMF € o 07\
———
2. LIOH =
SBr-5
PhOH-26 a
15 1X-20
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Xla-52 Me 4-Br 4'-CF3 HR/'S Xla-53 M H4'-CF3 HR'S Xla-54 Me 4-Et
4 -CF3 HR'S Xla-55 Me 3-dd 2',4'-di-t-Bu HR'S Xl a-56 M 3-CF3
2' , 4" -di -woBm0sesE S Xl a-57 Me 3-CPh 2 ,4'-di-t-Bu H R/ S p&rarmsbgossty 4- Ove

2' 4 -di-t-Bu HR'S X a-59 M 4-d 2' -di-t-Bu HRIS Xl a-60 Me 4-CF3
2", 4" - djp2ospu ntthsame X{aﬂn&hshﬁat@eﬁfnbgd m4Exzdhple-ZBLboH1thﬁd Immv&%m@a&d
2' .4 -di-t-Bu HR'S Xl a-63 4-Et 2', -di-t-Bu

2' - t - Bufrodt SBS 2nd PhOR-25. XP%Z%HM @E@N@O t40@LMHZD 5 %6% (brdHhM 6 (5%1 a- 66

eI Bnt G B BTG B pgh G ™

2"-C RIS Xla-70 Me 4-Br 2'-t-Bu, 4' 2"-C RIS 162 V\003/080545
PCT/ US03/ 08899 Xla-71 Me H 2' -t- Bu 4 Me 2"-Cl RIS Xla-72 Me 4-Et
2 -tSBu, 4 -Me 2"-O RIS X a-73 MExampled% o H (1) XIa-74I\/E4-CF3

-Gl H(+) Xa75M 4-C 4 - CIH() Xla76Ma4CI -C H(+) 14

2-Benzotri azol - 2- yI heggl s OH N CH Me PhOH- 40
PhOH 41 PhOH- 42 OH N, o@IO’ ~N

1. K2C03/DMF 0O

2. LIOH

Cl
SBr-1
PhOH-26
1X-23

[0296] In the same manner as that described in Example 28 compound IX-23 was prepared
from SBr-1 and PhOH-26. 'H NMR (d-DMSO, 400 MHz) § (8.74 (d, 1H), 7.87 (d, 1H),
10 7.52 (m, 2H), 7.45 (m, 3H), 7.33 (d, 1H), 7.14 (d, 1H), 6.27 (s, 1H).

Example 100
Os__OH
0. OR o-N
OH
\Q 1. K,COy/DMF | X o O’N\\
A e —_— ,
Ry Br + | (RY  2.LiOH AP ANISNgwe
m 1 . 3 s
/ /\ ®) [ ]
1 -\
SBr-X (R)pPhOH 24 to 30 (Rl)P
e IX-X

R?=3-CF;, 3-Cl, 3-OPh, H, 4-OMe, 4-Cl, 4-CF3, 4-Br, 4-Et
R!=H, 4'-Me, 4'-Cl, 4'-Br, 4'-Cl, 5'-Me-, 4'-C1-6'-C}
d<H, 3"-(2-benzofuranyl)

15 [0297] Inthe same manner as that described in Example 28, the rest of compounds IX-X

can be prepared.

150



| N Me PhOH43 PhOH 44 5 [0305] PhOH 40 to PhOH 44 were purchased from
different commercial sources. Exanple 107 NH2 1. NaNO /HCL OH N N2 x

Thi ourea Wom3ghs4y N/ ON 2. NaOH SXI-1 HO Cl C 10 Ph@erAS0y/@&386] Nitro
aniline (138.13 g) was mxed with 500 nL of concentrated HCl and stirred
for several mn. VWen all the anigtdigpleasl di ssol ved, the solution was

cool ed down to room 163 WO 03/ 080545 PCT/ US03/ 08899 tenperature and
diluted with water (3Q0.0k), and then a solution (69 g) in 250 nL
of water was dropwi se added at O T. The sol ution be a clear and

yel | owi sh sol uti on dieZhni um siaka, | ut | ddd\sl oWy to a

sol ution of phenol 28 2 Kipeyat & Liod 800 gl «g of NaOH at O
T. Wien t he addry o§(,)__s_ onpl été, t he react®oh &)mxtUlre was stand for
several hours, a black cipitate was fornmed and fit™@éred. The solid was
di ssolved in ethyl acet at?, washed with brine, driedygyer anhydrous Na2SO4.
The solution was concelltrated to give 133.5 g of nitroazophenol product as
l'i ght yellow solid. rdde, soishes,1l+ogw o0, samss-eomcent rat ed again to give

anot her 65 g of the RiHFOBASHHERGIC. PMOdEEE-C ' H-NVR (400 MHz, CDCL13): 5
10.98 (s, 1H), 8.20 R-=H¥gsbegzpfyranylly) 10 [0307] A mixture of nitroazophenol
(40 g), thiourea dioxide (30 g), 500 nL of NaOH_solution (4 N) .and 500 niL
et hanol [6248] st thesdme oranney 4s tgﬁ degribed in Brampledcompoynd EXa-Xo¢an hehi our ea

di oxg de_was ded D%F_tie solution was stirred for another one hour, diluted
wi th° i cBEePRSH IO X Tocted with ethyl acetate, dried over anhydrous Na2SO4.
The solution was concentrated to give 21 g of PhOH 45 as a white solid.
"H- NWVR (400 MHz, CDC13): S 15 11. S, , 8.40 - 7.15 (m 7H). Exanple
108 - P N NH2 OH Braraple 10}

0 OH o) OH (o) OH
* *
. —N —N
o O/N\ Chiral HPLC o O \ o O \
. = A
= seperation cl cl
Cl
Cl Cl Cl

(+)-1X-23 ()-1X-23

(+/-)-1X-23

10  [0299] Racemic IX-23 was resolved by chiral HPLC to give (+)-1X-23 and (-)-1X-23.
HPLC methods and conditions, including eluents used, solvent flow rate and detection
wavelength were: 20% iPrOH-80% Hexanes-0.1% TFA, 30 mL/min., A=220 nm. For (+)-IX-
23: RT 6.7 min. For (-)-IX-23: RT 7.0 min.

15 Example 103
O. _OH O __OH 0, __OH
* *

- FyC —
F3C 0 0'N\ Chiral HPLC FsC o O N\ 3 o O N\
@(\) seperation = =

Cl Cl Cl

(+-y1X-20 (+)-IX-20 ()-1X-20

[0300] Racemic IX-20 was resolved by chiral HPLC to give (+)-IX-20 and (-)-IX-20.

HPLC methods and conditions, including eluents used, solvent flow rate and detection
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1. NaNO2/HCI Thiourea I NO2 NON 2. NaOH dioxide SXI-1 HO <D/ CF3 CF3

SXI -3 PhOH 46 20 [0308] In the same manner as that described in Exanple
107, PhOwa®3mss4prepared from phenol SXI-3. 'H NVR (400PUFLISOBBYIB) : S
11.78 (s, 1H), 8.71 - 7.23 (m 7H). Exanple 109 NH2 CH N/ 1. NaNQ2/ HCl
Thi oure 500 Wnl/miH., Be2284m P XL/ 164
WO 03/ og’éé%?,‘b@&%fﬁség/"yg%@ %%&MER%E‘-A@] be prepar ed frommg)-(El-l and
SXl - 4 i pOLRE 6%anin. Fan@rIX-28: RA#t9 mgescri bed i n Exanpl e 107. 5 15. Synthesis
of Conpounds XI and Xla in Table 11 [0310] Conpounds XI and Xla were or can
be prepared in the same manner as that described for the synthesis of
conpounds I-X and la-X Exanple 11071@pfH0 0 OEt OHN P - NC C NO _ Br

+ 1.5 KZCOB/ DMF NON 2. UGH SBr - 62 \arrd3l ShatRs Ve
0Oy __OH
2 1 R
) 3: I 0 RN-N > N
s P | (R )s
3 \/\
R,
Compounds X and Xa 7
Compound R’ R)m (RY, R, R’ Configuration
X-1 H 4-Cl 4-Cl H H R/S
X-2 H 3-CF, 4’-Cl H H R/S
X-3 H 3-OPh 4-Cl H H R/S
X-4 H 4-OMe 4-Cl H H R/S
X-5 H 3-Cl 4-Cl H H R/S
X-6 H 4-CF, 4-Cl H H R/S
X-7 H 4-Br 4-Cl H H R/S
X-8 H H 4-Cl H H R/S
X-9 H 3-Cl 4-F H Me R/S
X-10 H 3-CF, 4-F H Me R/S
X-11 H | 3-OPh 4F H Me R/S
X-12 H 4-OMe 4-F H Me R/S
X-13 H 4-Cl 4-F H Me R/S
X-14 H 4-CF, 4-F H Me R/S
X-15 H 4-Br 4-F H Me R/S
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10 XI-1

as that described

[0311]

XI-1 was prepared from SBr-6 and PhOH40 in the sane manner

in Exanpl e 28. 1H NVR (d-DVSO, 400 MHz) S 8.15 (m 2H),

7.63 (d, wélp3ososs’ (m 3H), 7.40 (m 4H), 7.20 (d, 1H), 8CTAS(x(ssddH), 2.38
(s, 3H). 15 Exanple 111 0 OH OOEtO—Ii/FBCFBC-~N-P NOBr +1 N
N SBr==5xvg PhOF 49 Nele XIHZ [P313]F XTfZ was pfepamed Tfom $&-5 gnd
PhOH 40(in the sjanme mannger as that descr|bed 20{in Exanp|le 28. '"H NMR (400
MHz, D'Vﬁ@txow S7 98 (2H, ¥idr JE 6a61 3|2 HH). [. 72pk2H, | d, W 6.0 Hz),
766(1l d =84Hz) 760(1H d, J=[2.4 Hz)| 7.57 (1H, d, J= 7./6 Hz),
7.51 (2} ﬁﬁfZ 66312 rgiza; 394k H ddy J=|8.8pnhZ- 0| FZ) RS- 19 |(1 H,
(é;( J:I 8|8 5 616 (1H, 5 43 (3H s). 165 WD 03/0805¢45 PCT/ US03/ 08899
anmpl e 1265 O""\.' . B &N T gRZOp3rOME O N, 7 rls LTH G N

a sr-1 M phgad ve | o & f >

X-20 H 4-OMe 4-Cl H Ph R/S

X-21 H 4-Cl 4-Cl H Ph R/S

X-22 H 4-CF; 4-Cl H Ph R/S

X-23 H 4-Br 4-Cl H Ph R/S

X-24 H H 4-Cl H Ph R/S

X-25 H 3-Cl 4-Br H Ph R/S

X-26 H 3-CF; 4-Br H Ph R/S

X-27 H 3-OPh 4-Br H Ph R/S

X-28 H 4-OMe 4-Br H Ph R/S

X-29 H 4-Cl 4-Br H Ph R/S

X-30 H 4-CF, 4-Br H Ph R/S

X-31 H 4-Br 4-Br H Ph R/S

X-32 H H 4-Br H Ph R/S

X-33 H 3-Cl 4-Cl, 6-Cl H Me R/S

X-34 H 3-CF; 4-Cl, 6-Cl H Me R/S

X-35 H 3-OPh 4-Cl, 6-Cl H Me R/S

X-36 H 4-OMe 4-Cl, 6-Cl H Me R/S

X-37 H 4-Cl 4-Cl, 6-Cl H Me R/S

X-38 H 4-CF; 4-Cl, 6-Cl H Me R/S

X-39 H 4-Br 4-Cl, 6-Cl H Me R/S

X-40 H H 4-Cl, 6-Cl H Me R/S

X-41 H 3-Cl 4-Me H Ph R/S
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XI-5 [03131 XI-5 was prepared from SBr-1 and PhOH 40 in the sane manner as
that described 5 in Exanple 28.

J= 6.8, 3waAobm§os5457. 56 (1H,

"H NVR (400 MHz, DMSO- d6):
dd, J= 3.2, 0.8 Hz),

S 8.02 (2H dd,

7.50 (2Hpcdaisozless®. 8, 3. 2

Hz), 7.41-7.44 (2H, n), 7.34-7.37 (3H,_m, 7.14 (1H, d, J=8.8 Hz). 5.92
(1H, s) [ 2382 (3H si. Ekamfm 13 @@Ve|[O G OH N Phl. K2CO3UBMF \|j N Br
+ - 2. U10H NON | F3C F3C} SBr-11|{Me PhOH40 Me 10 XI-6 [03141 Xl -6} was
prepar ed T iR SBf - L1gand| Pe@#nd0[ | n4-Mae $aneHmanner &b t hy dScribed in
Exanpl e|28. ' HNWVR (400 M1z, CDC1B): 6 11}25 (br, |1H), 8.0 6.90 (m| 11H),
5.90 (s, IRas 15[ EXamp! €| L5HOM2 AMeH NHE Bf + WaN 1] KzZGz8/ DVH
fiiiizoofrocJdlitofNL /7 /{\ 1 2. LiOH NON| SBr-4 NMe PhOH-40 Me X -8 | 166 WO
03/ 080545 Ri45 USP3TO8I9] [ WID] | XT4-Bewa$ prapar eéd T pam SBr-4 mad PhioH- 40
in the gane manner as that descr{bed in|[Exanple|28. 1HNMR (CDC13, 400 Miz)
S 7.96 (M=3k)- - 545 7-24p (qr, 1), 4mM&Z (d, alf) | 6.9k (d] IHRr/s5. 84 (s,
1H), 2.3 3‘3 , 3H).

X-47 H 4-Br 4-Me H Ph R/S

X-48 H H 4-Me H Ph R/S

X-49 H 3-Cl 4-Cl, 5-Me H Ph R/S

X-50 H 3-CF, 4-Cl, 5-Me H Ph R/S

X-51 H 3-OPh 4-Cl, 5-Me H Ph R/S

X-52 H 4-OMe | 4-Cl, 5-Me H Ph R/S

X-53 H 4-Cl 4-Cl, 5-Me H Ph R/S

X-54 H 4-CF; 4-Cl, 5-Me H Ph R/S

X-55 H 4-Br 4-Cl, 5-Me H Ph R/S

X-56 H H 4-Cl, 5-Me H Ph R/S

X-57 H 3-Cl H H Me R/S

X-58 H 3-CF3 H H Me R/S

X-59 H 3-OPh H H Me R/S

X-60 H 4-OMe H H Me R/S

X-61 H 4-Cl H H Me R/S

X-62 H 4-CF; H H Me R/S

X-63 H 4-Br H H Me R/S

X-64 H H H H Me R/S

X-65 H 3-Cl H H Ph R/S

X-66 H 3-CF; H H Ph R/S

X-67 H 3-OPh H H Ph R/S
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5 Exanple 115 OOH 0 CEt OH N

Cl SBr -

1\

PhOH 41 Xl -14
in the sano 3mgnsey as t hat

[ 0316

Br

]

+ 1. KZCG31DMF O N N,
Xl -14 was prepared from SBr-1 and PhOH 41
described in Exanpl e 28. 1HNVRCTAB03/04829 DMSO) :

/

2. UGH C

N

68 (s,
ON P
epar ed

6. 25

6 8.10 - 7.15 (m 11H), 6.0 (s, 1H), 170(s, 2H), 1.32 (s, 6H). 0.
9H) 10[Examel e [116 ) OH @oMek |(OH (H _ - Bi + N~ PhN 1] K2BB1DW
2. UGH F3C N F3C SBr} 11 C1 AhOH 45 Cl Xl -24|10317] X -24 was_pr
from SBf-T%.gand [PNOHE 45 [ n 4.0 sjanme Hranner as that 1Bh despri b&@dS i n Bxanpl e
28. 1H NWR (400 (MHz, DVBO: 6 13.58 (s, fiH), 8.0p - 7.33 [m 11H),
(s, 1H) [IRFWO037GB05%4b HCF, U037 G8899] Bxanpl ¢ 11ph O CH O RCEt
X-71 H 4-Br H H Ph R/S
X-72 H H H H Ph R/S
Xa-1 Me 3-Cl 4-Cl H Ph R/S
Xa-2 Me 3-CF, 4-Cl H Ph R/S
Xa-3 Me 3-OPh 4-Cl H Ph R/S
Xa-4 Me 4-OMe 4-Cl H Ph R/S
Xa-5 Me 4-Cl 4-Cl H Ph R/S
Xa-6 Me 4-CF; 4-Cl H Ph R/S
Xa-7 Me 4-Br 4-Cl H Ph R/S
Xa-8 Me H 4-Cl H Ph R/S
13. 2-pyrazolyl phenols
oHHN—N o MeN N oH PhN’N\ on PANTN
) @KQ QN QN
a F a Br a
PhOH-31 PhOH-32 PhOH-33 PhOH-34 PhOH-35
—~N —~N
I 7 \ Qﬁb @M)P:N) @jt;
PhOH-36 PhOH-37 PhOH-38 PhOH-39
5

[0301]
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OHIN- F3C Br +1 1. K2C0O3/DMF \ ONNE.i:;:IIl: / FBCN/ | 2. LICHN
SBr-5 PhOH 42 Xl -38 [03181 XI-38 was prepared from SBr-5 and PhOH 42 in the
same nmanneo 0aesoskmt described 5 in Exanple 28. Exanpl e 1p8TOSQASS® CEt OH
/1 '\ ON Br + NN 1. K2CO3/DVF / NON 2. LIiOHClI C SBr-1 PhOf-42 Xl-41
10 [03191 XI-41 was prepared from@Bimpleaod PhO+42 in the same manner as
that described in Exanple 28. Exanple 119 OOH OOEt CHN/ - F3C Br +

N\NI.KZCCB/DI\/FFSCOF/:P N 2. LJOHN SBr-5 CF3 P 6 CF3
OKt —
on HN N N
1K2CO3/DMF 0 HNT\
2. LIOH a ~
SBr-1
PhOH-31 a
X-1

[0302] Inthe same manner as that described in Example 28 compound X-1was prepared
5  from SBr-1 and PhOH-31. '"H NMR (CDCls, 400 MHz) 8 7.50-7.42 (m, 6H), 7.18 (dd, 1H),
6.96 (d, 1H), 6.63 (d, 1H), 6.20 (s, 1H).

Example 105
Oy __OH
(o) oH RSN,N N
N —_—eee -
R s 2. LIOH , KA 7 SN RY,
% ® gy |
®' )., T
SBr-X
PhOH-31 to 39 %

R®=3-CF;, 3-Cl, 3-OPh, H, 4OMe, 4-Cl, 4-CF;, 4-Br
R! = H, 4'-F, 4'-Me, 4'-Cl, 4'-Br, 4'-CI-5'-Me-, 4'-C1-6’-Cl

R'=H
R%=H, Me, Ph
10
[0303] The rest of compounds X listed in Table 10 can be prepared in the same manner as
that described in Example 28.
Example 106
’/\:’i RSN’N 1. NaH, Mel RSN’N
\\(R‘)s 2. LiOH 5 7 7 \\(R“
(R )m (R ) — (R (R ) _—
R®=3-CF;, 3-Cl, 3-OPh, H, 4-OMe, 4-Cl, 4-CF, 4-Br
!~ H, 4'F, 4'-Me, 4'-Cl, 4'-Br, 4'-CI-5'-Me-, 4'-Cl-6'-Cl
R'=H
15 R®=H, Me, Ph
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15 XI-47 [03201 Xl -47 was prepared from SBr-5 and PhOH 46 in the sane
manner as that described in Exanple 28. 'H NWR (400 MHz, DMSO): 6 8.22 -
7.45 (m Woip/esB4x2 (s, | H). 168 WO 03/080545 PCT/ US03/ @88a303/888gpl e 120
OH OCEt OH~" ~- ONNBr + 1. KZGO3/DV I Ol N/ NON 2. LIOHC d
SBr - 1 Gododih tohfolidd Xadiste@irST41828 Eanbe Hrepares irdthe Rane chahnamas 8- 1 and
PhOH 46 1 n the sanme manner as that described in Exanple 28. 'H NWMR (400
MHz, DMBG)ribed ig Exgmipleid2.(m 11H), 6.22 9s, 1H). Exanple 121 0 OH O Ow -
OHI N PNON P Br +1 N1. KZCO3/DMF I | N 2. LIiOHF3C N F3C
SBr-11 CF3 PhOH46 CF3 10 Xl -51 [0322] Xl -51 was prepared from SBr-11 and
PhOH 46 in the sane manner as that Tablell

5 2-Benzotriazole analogs
Oy__OH e .
2 R —
Rk i E B p }i;‘),
NS | N
I/
(R‘),,/ ¥
Compound XI and XIa
Compound R’ R)m R, R, Configuration
XI-1 H 3-Cl 4-Me H R/S
X1-2 H 3.CF, 4-Me H RS
XI-3 H 3-OPh 4-Me H R/S
XI-4 H 4-OMe 4-Me H R/S
XI-5 H 4-Cl1 4-Me H R/S
X6 | H 4-CF, 4-Me H RIS
XI1-7 H 4-Br 4-Me H R/S
XI-8 H H 4-Me H R/S
XI1-9 H 4-Et 4-Me H R/S
XI-10 H 3-Cl 4-r-octyl H RIS
XI-11 H 3-CF, 4-t-octyl H R/S
XI-12 H 3-OPh 4-t-octyl H ' R/S
XI-13 H 4-OMe 4-t-octyl H R/S
XI-14 H 4-Cl 4-t-octyl H R/S
XI-15 H 4-CF, 4-t-octyl H R/S
XI-16 H 4-Br 4-t-octyl H R/S
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described in Exanple 28. 'H NWR (400 MHz, DVMSO): 8 8.22-7.45 (m 11H), 6.40
(s, 1H). 15 Exanple 122 OOH OOR HN | (Rs NONO 1. K2C031DWF 3 |

\' \ R (R8pms/M0s45s 1 (R)mM )s 2. LiOH (Rt) I N SBr-X (RCY/UB03/d83¢8H X Xl - X
R3=3-CF3, 3-Cl, 3-CPh, H 4-Owe, 4-C, 4-CF3, 4-Br, 4-Et R = H,

4' -t-octylTxfiiz 1By, 45-VE,[ 4 -8&I, 4 -Bitocyl, 4'[-di-H-Bu,| 4'-@GR3 R4H, 2"-Cl
169 WO 03/ 080545 PCT/ US03/08899 [(323] The regst of Xl |can be prepared from
SBr - X and—PF Xt sa gmnner| as4..bdad@t descrubed [in BErsmple 28. 5
Exanple 123 OCEt([OOH M P 01/ (1. Nall, Ml I OJ ' NC ~ NN 2. LION
G Me MerXtgrp SK=54 032fT X5 (Was Ricgpargd 1 r@m SAT-5 Igjs t he [sane
manner as that degcribed ipn Exanplg 42. 'H NMR (400 M4z, DMSO-d6)| S 8.02
V36 (3 T b s fh) I 20| @ 5 6.4 10) 6.94 (1 d p e 4

XI1-21 H 3-OPh 4-Cl H R/S

XI1-22 H 4-OMe 4-Cl H R/S

X1-23 H 4-Cl 4-Cl H R/S

XI1-24 H 4-CF; 4-Cl H R/S

X1-25 H 4-Br 4-Cl H R/S

X1-26 H H 4-Cl H R/S

X1-27 H 4-Et 4-Cl H R/S

X1-28 H 3-Cl 4-Br H R/S

XI1-29 H 3-CF; 4-Br H R/S

X1-30 H 3-OPh 4-Br H R/S

XI1-31 H 4-OMe 4-Br H R/S

XI1-32 ‘ H 4-Cl 4-Br H R/S

XI1-33 H 4-CF; 4-Br H R/S

XI1-34 H 4-Br 4-Br H R/S

XI1-35 H H 4-Br H R/S

XI1-36 H 4-Et 4-Br H R/S

XI1-37 H 3-Cl 4-+-Bu H R/S

X1-38 H 3-CF; 4-t-Bu H R/S

XI-39 H 3-OPh 4-+-Bu H R/S

X1-40 H 4-OMe 4-+-Bu H R/S

XI-41 H 4-Cl 4-+-Bu H R/S

X1-42 H 4-CF; 4-+-Bu H R/S
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Hz),
Mel

2.38 (3H s),

1.78 (3H, s).

Exanple 124 OCEt OOH M2 ON % 1. Nall,
ON 2. UHF3C N F3C M Me SXI-6 Xla-6 15 [0325] Xl a-6 was prepared

from SXI -v80ioa0805€¢s samre nmanner as that described in Exanpl eCTAR03/0889INVR (400

MHz, DMBO: S 8.00 - 6.98 (m 11H), 2.32 (s, 3H), 1.70 (s, 3H). 170 WO
03/ 08054p PIA3JS03/ 088P9 Exammre 125 O4-Okt O OH ME p::f OR$ 1. NaH, Ml \
ONZ2. LIOHM M|Xla-8 SK -7 [0326] Xl a-8 was preparegd from SXI-i7 in the
sanme manfer xag4 t hat descri bed Hn Exanpl&rBb 42| ' HINVR [( CDCIRE§ 400} MHz) S
13.41 (bf, 1H), 8{03 (m 2H), 7.58 |(d, 1H), 7.p3-7.49 (Jm 2H), 7.PB6 (dd,
1H), 7.3 (RzH) [ 7- 8 (M J3HE 6.093 (d-BuH) ,[2. 38 (s,| 3H) r41.67 (s, 3H).
Exanple 126 OCEt |0 CHMe + \ OY N1. NaH, Me] \ OJ 2 LiOHFCC N F3C Cl
Cl 10 SK=&rxa 24 [QB27] | X a=gf4 Was prepared| Trom SXI|-8 1 mr/$he spne
manner ag that degcribed in Exanple 42. 15 Expnple 127

XI1-47 H 3-CF; 4’-CF; H R/S

X1-48 H 3-OPh 4’-CF; H R/S

X1-49 H 4-OMe 4’-CF; H R/S

XI-50 H 4-Cl 4’-CF; H R/S

XI1-51 H 4-CF, 4’-CF, H R/S

XI-52 H 4-Br 4’-CF; H R/S

XI-53 H H 4’-CF, H R/S

X1-54 H 4-Et 4’-CF; H R/S

XI-55 H 3-Cl 2’,4’-di-+-Bu H R/S

XI-56 H 3-CF; 2',4’-di-+-Bu H R/S

XI-57 H 3-OPh 2’,4’-di-+-Bu H R/S

XI-58 H 4-OMe 2’,4’-di-t-Bu H R/S

XI-59 H 4-Cl 2’,4’-di-+-Bu H R/S

X1-60 H 4-CF; 2’,4’-di-t-Bu H R/S

XI-61 H 4-Br 2',4’-di-+-Bu H R/S

XI1-62 H H 2’,4’-di-t-Bu H R/S

X1-63 H 4-Et 2’,4’-di-+-Bu H R/S

X1-64 H 3-Cl 2°-t-Bu, 4’-Me 27-Cl R/S

XI1-65 H 3-CF; 2'-t-Bu, 4’-Me 27-Cl R/S

XI1-66 H 3-OPh 2’-t-Buy, 4’-Me 2"-Cl R/S

XI1-67 H 4-OMe 2’-t-Bu, 4’-Me 2"-Cl R/S

XI1-68 H 4-Cl 2'-t-Bu, 4’-Me 2”-Cl R/S
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OCEt 0 OH &Ww 0 1. NaH Mel

ON,

F3C NON 2

SXI-10 Xla-51 171 WO 03/ 080545 PCT/ US03/ 08899

from SX| -wWO oBmgusle sane manner

as that described in

LI OH F3C |

N CF3

CF3

[0328] Xl a-51 was prepared

ExanmpCe/us23/08899 H- NVR

(400 MHz, DMSO: 8 8.10 - 7.22 (m 1 1H), 2.42 (s, 3H), 1.70 (s, 3H. 5
Exanpl e IZ8X0sdOEL [O om Me| (&RChm \| @-(Bg¥sMe . P: :2"-QIR )| (R R¥P SXI}11 Xl a-X
R3 = 3-¢3, 3-d,|3-CPh, H 4-Owe, 4-0, 4-CF3, 4-Br, 4-Et R = H
4' -t-octyl, xfg TBY, 4w VB, | 4 48r, 4 2BrBy,2-Md' | di 2tCIBu,| 4' -G8 R=| H 2"-C
[ 0329] The rest of Xla-X can be prgpared fromSXi-11 in the same npnner as
that destrixpep IV EXgpl ] 22- 10 16.2-Faatvener separ gt i on §9H330] | The
enantioners of compounds X and Xl g were or cah be obtgined in the sane
manner as—tipat; deTTT g T SEGIE, 0N (4 2818, PXMép| € #L1t 0 [Exanm/e 62.] 15
Exanple 129 OOHOOHOO{ \ p +\N Op Nrr/|F CNON|Chiral HPLQF C NN F
C NON 3tz 3 —gepergtiofr £EC [OF 4.al a B)

XI1-74 H 4-CF, 4’-Cl H )

XI1-75 H 4-Cl 4-Cl H )

XI1-76 H 4-Cl 4-Cl H )

Xla-1 Me 3-Cl 4-Me H R/S

Xla-2 Me 3-CF, 4-Me H R/S

Xla-3 Me 3-OPh 4-Me H R/S

Xla-4 Me 4-OMe 4-Me H R/S

Xla-5 Me 4-Cl 4-Me H R/S

Xla-6 Me 4-CF, 4-Me H R/S

Xla-7 Me 4-Br 4-Me H R/S

Xla-8 Me H 4-Me H R/S

XIa-9 Me 4-Et 4-Me H R/S

Xla-10 Me 3-Cl 4-t-octyl H R/S

Xla-11 Me 3-CF; 4-t-octyl H R/S

Xla-12 Me 3-OPh 4-t-octyl H R/S

Xla-13 Me 4-OMe 4-t-octyl H R/S

Xla-14 Me 4-Cl 4-t-octyl H R/S

Xla-15 Me 4-CF; 4-t-octyl H R/S

Xla-16 Me 4-Br 4-t-octyl H R/S

XIa-17 Me H 4-t-octyl H R/S

Xla-18 Me 4-Et 4-t-octyl H R/S
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(+)-X1-24 (-)-X -24

chiral

i ncl udi ngwelos/esisss used,

4.60 mn
Exanpl e

seperat i
was reso
and cond
wavel eng
(H)- Xla
2-Hetero
XI'l and

2- Benzof

(+/-)-XI-24 [0331] Racem c Xl -24 was resol ved by
HPLC to give (+)-XI-24 and (-)-Xl-24.

HPLC net hods and condi ti ons,

solvent flow rate and detection 20Cnawed/essgt h wer e:

20% i Pr OH 80% Hexanes-0. 1% TFA, 30 nL/mn., X=220 nm For (+)-Xl - 24: RT
2-10- ) 1 XI - Kig- 53 min. 1T4Z1WD 0B/ 088545 |PCT/ B33/ 08B99

130 OOHOOHOOH Mo M [OONIT ONNON Chirfal HPLC N. N NON

We0E VE &/ -)FXT&eB () - X a®B (-)F XaH8 5 || 033Xs Racepi c Xl a-8
ved by chiral HPLC to give (+)-Xla-8 pnd (-)-Xla-8  HPLQ net hods
tTOAST T Ct U0 Bl URDks Used, 49l venf TTAw rdte amds detegti on
[h were: 25% i Pr OH 75% Hexanes-0. 1% THA, 30 ni/[m n., X=220[ nm For
8 X133 {79 NET- [OT4.0Md - Al @ 84-ORT ©. nan. 40 TaE€ 12
-ary1 anallogs 0 CH2 R2 '|331 X RHAr g/ 213, R 4 Conpound
<t Ig‘la-,\ ||puuudMg‘( R R )é_ 'l”l Conf i45£q|r atTpn gl -1 H Hpes U U
uran-2-yl |[RRS X2 HH 3-[CF3 0 2-Bengofuran-3-yl R'S

XlIa-24 Me 4-CF, 4-Cl H R/S

Xla-25 Me 4-Br 4-Cl H R/S

XIa-26 Me H 4-Cl H R/S

Xla-27 Me 4-Et 4-Cl H R/S

XTa-28 Me 3-Cl 4-Br H R/S

Xla-29 Me 3-CF; 4-Br H R/S

XIa-30 Me 3-OPh 4-Br H R/S

Xla-31 Me 4-OMe 4-Br H R/S

Xla-32 Me 4-Cl 4-Br H R/S

XIa-33 Me 4-CF, © 4-Br H R/S

Xla-34 Me 4-Br 4-Br H R/S

Xla-35 Me H 4-Br H R/S

Xla-36 Me 4-Et 4-Br H R/S

Xla-37 Me 3-Cl 4-t-Bu H R/S

Xla-38 Me 3-CF, 4-t-Bu H R/S

Xla-39 Me 3-OPh 4-+-Bu H R/S

Xla-40 Me 4-OMe 4-t-Bu H R/S

Xla-41 Me 4-Cl 4-t-Bu H R/S

Xla-42 Me 4-CF; 4-+-Bu H R/S

Xla-43 Me 4-Br 4-t-Bu H R/S

Xla-44 Me H 4-+-Bu H R/S

161



XI1-3 HH 4-C 02-Benzofuran-2-yl RS XiI-4 HH 4-CF3 0 2-Benzofuran-2-yl
RS XIl-5 HHHO 2-Benzofuran-2-yl RIS XI1-6 HH 3-C 0
2- (1H I ndwb-0208053s RF'S X I1-7 HH 3-CF3 0 2-(1H I ndol - 2-y| PCRUS03/488% WO
03/ 080545 PCT/US03/08899 XI1-8 HH 4-d 0 2-(1HIndol-2-yl) RRS X1-9 HH
4- CF3 0 = GHaRb a0l - 2pmyT) S4ed T-[I0 RABH 0 R-(IH#Indol-2R8) RIS XI-11
HH3-d|0 2-(3-Mpthyl- RRE b enzo |[[b] thiophen-2-yl) X1-12 HH 3} CF3 0
2- (3- Met hytx BRSO ep[go [Pl Ggiopnen- ZyF) X [-13HH H[4-d R&s 2- (3} Met hyl -
R'S bengo[ b]thi ophen-2 yI XI1-14 HH 4-CF3 D 2-(3-Mgthyl - R/'S b| enzo [Db]
t hi ophenF2=yf 37 X154 H T 0385 ( 3-[VETylcr, ' S| D gnzZo [[b] TS ophep-2 -yl )
Xlil-16 4+ d Hg-CI 0 2- (5-3h|oro- R'S benzofuran-z-yl) Xil-17 4-d H
3-CF3 0 p—tprutotro—(RSbEmzohpy ar- 2- V. kF, X T 18 g- O [H 4-@®s U
2- (5- Chl pro- S |benzof ur an-2-yl) XI1-19 4-C|H 4-CF3 [0 2-(5-Chlofo- R'S
benzof ur pAr-2=—yt)—XHz26—4t 04_('5M" (P orp= RES banzot @an- 2=yl )
XI1-21 HH 3- 0] 2- Qui nol ?F/S XII-22HH3CF302-QJinoI n- 2-yl
R'S X | 23HH41+a—p02n IIL-yI[V? A -mnnq@:‘;{,y
2- Qui nol | n- QP RS %FI- %Iﬁn QJI nol i n} 2-yl RS

Xla-51 Me 4-CF, 4’-CF, H R/S

Xla-52 Me 4-Br 4’-CF, H R/S

XIa-53 Me H 4’-CF, H R/S

Xla-54 Me 4-Et 4’-CF, H R/S

XIa-55 Me 3-Cl 2’,4’-di-t-Bu H R/S

Xla-56 Me 3-CF; 2°,4’-di--Bu H R/S

XIa-57 Me 3-OPh 2’,4’-di-t-Bu H R/S

XIa-58 Me 4-OMe 2’,4°-di-t-Bu H R/S

Xla-59 Me 4-Cl 2’,4’-di-t-Bu H R/S

Xla-60 | Me 4-CF, 2’,4’-di-t-Bu H R/S

XIa-61 Me 4-Br 2’,4’-di-t-Bu H R/S

Xla-62 Me H 2’,4’-di-t-Bu H R/S

XIa-63 Me 4-Et 2’,4’-di-t-Bu H R/S

Xla-64 Me 3-Cl 2’-t-Bu, 4’-Me 2"-Cl R/S

XIa-65 Me 3-CF; 2'-t-Bu, 4’-Me 2"-Cl R/S

Xla-66 Me 3-OPh 2’-1-Bu, 4’-Me 27-Cl R/S

Xla-67 Me 4-OMe 2’-t-Bu, 4’-Me 2”-Cl R/S

XIa-68 Me 4-Cl 2’-t-Bu, 4’-Me 2"-Cl R/S

Xla-69 Me 4-CF, 2’-t-Bu, 4’-Me 2"-Cl R/S

XIa-70 Me 4-Br 2’-t-Bu, 4’-Me 2"-Cl R/S
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XI1-26 HH 3-A 0 2-Thi ophen-2-yl RIS X 1-27 HH 3-CF3 0 2-Thi ophen- 2-yl
R'S X 1-28 HH 4-d 0 2-Thiophen-2-yl R'S X 1-29 H H 4-CF3 0

2- Thi ophemed3980sR S XI1-30 H H H 0 2-Thi ophen-2-yl RS KCTABG/sH 3-C 0
2- (1H—Pyrro| 2- yI) RS XI-32 HH 3 CF3 0 2-(IHPyrrol-2-yl) 'S X I1-33 H
H 4-C LXI?T' oty R L 42vygdj,p/Mpu:>4bznt@|/LbUd/ @99 XI1-34 H
H 4- CF3 Pyrrol-2-yl) RS XlII1-35 HHHO 2-(1H|Pyrrol-2-yl) R'S
Xl | -36 H-H3-—e 25—t hylgurams2; B’ BRSNS TH H RS W
2-(5-Methy! > Fltanl 2- V1S RIS Xi1-39 A AS AT NH 2- (B-Mithyl “furan-p-yl) RIS
XI | -39 4-EF3tH-2 ’5%%h':'-fura“ P —RHS— A HH RN
2-(5-|\/bthy| Z%an 2-ylf'I RS ?Jﬂj HHSCICI NH 2?1?1H-Indol( -yl) RS
XI1-42 H H-2— (T H-HRetpk=2— s RES— 43— H4—C—hirt

2 (1I—I—In|dolmﬁ VIR SR X 1| 447800 4- OF3' R 2- ([LH 1 mdol {2-yI RIS X 1-45 H
HH NH 2-/1mmn 2.y} RS X+—46—H-3—S—NH-2-Bendefbithiopheh- 2- R/ S
vl X1 -4 73 cF3 NI 2- Benzdlh] t i opheici2- H'S B1 X 1-487H H 40 NH
2-Benzo[plthiophen-2- RIS | X1 -40 H H 4 CF3-NH2 Berzoefblthtophen-2- RS
yl XI1-50 HIg7®y N 2-¥enzof b] ¢ opHen-2* &S I Ki1-81 H 1$3-0 |\H

2- QUi nol Ln-2-yl S XI1-52 H H 3.¢F3 NH 2-Quilnokin-2y RS X+I53 HH

4-C NH 2-Quinolin-2-yl R'S

14. 2-Benzotriazol-2-yl-phenols
OH N= OH I,V’Q OH ?’Q
p’; Y N< 7 N<. 7

SABNSHNS,

PhOH-40 PhOH-41 PhOH-42

N / = Ci

OH 1\5 ) OH 1’\1 \
~N N\N
Me
PhOH-43 PhOH-44
5
[0305] PhOH-40 to PhOH-44 were purchased from different commercial sources.
Example 107
NHz 1. NaNO,/HCl e Tﬁ@
_Na . o
NO, v Thiourea dioxide N\N/
2. NaOH
SXI-1 “OO‘C' a
10 PhOH-45

[0306] Nitro aniline (138.13 g) was mixed with 500 mL of concentrated HCI and stirred for

several min. When all the aniline was dissolved, the solution was cooled down to room
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XI1-54 HH 4-CF3 NH 2-Quinolin-2-yl RIS X 1-55HH H NH 2-Qui nol i n-2-yl
R'S X 1-56 HH3-d NH 2-Thiophen-2-yl R'S X 1-57 HH 3-CF3 NH

2- Thi ophewod3m980sR S XI1-58 H H 4-d NH 2- Thi ophen- 2-yl RPET/USDI/OB® H H

4- CF3 NH 2- Thi ophen-2-yl R/'S 175 WD 03/ 080545 PCT/US03/08899 X/ 1-60 H H H

NH 2- Thﬂeﬁn%@n%ﬂn@aﬁd de(t&l w?ﬁhlwa@ék (500 %Qndhll'én?a-ﬂl[tﬁm-cideN(Fy ®9 gXid 28PmH H
3-CF3 NH 2- Furan-2-y XII-63H NH 2- Fur an 2%. S X 1-64 HH
vgs

4- CF3 I\H\Qatﬁlwwﬁrqp\yllse p;qlcgd ax01°Ce & heyslutipinpecame i dgar ang ye sglpfiony 4
3-d 0 ﬁ]q_‘?gzzoglu%ggt %)IXUO RiR adélicl.l Qlf)%ﬁhgld o Lﬁ; on oqlgiﬁetﬁﬁ@?ﬁ,ygﬁﬂ wad RS

Xlla-3 enzo uran-
2- Benzofgaomn) aormhmﬁi/gso 2% fl MaGH Hit e1°e| Win BenadditiorawaPeophplete She Xdactiors H H

3-d 0 2-Thi h RS Xl
T L oA b o

Xlla-10
0 B SR g a7

benzo| bs]dllktlompbmmoﬁeeyxtr)xtedm geel334 g—bmlmbazgplzenpgpwéuﬁwp lighy wllow solid.
IR ARSI N TSy E -
benzo[ bl RingR lpgsd- Me! CDOK)! 810.68 €, ©H),18.8 C1.08 (@ (By.Chl oro- R/'S
10 [0307] A mixture of nitroazophenol (40 g), thiourea dioxide (30 g), 500 mL of NaOH
solution (4 N) and 500 mL ethanol was stirred for half an hour at 80 °C, and then 15 g of
thiourea dioxide was added. The solution was stirred for another one hour, diluted with ice-
water, extracted with ethyl acetate, dried over anhydrous Na;SO4. The solution was
concentrated to give 21 g of PhOH-45 as a white solid. 'H-NMR (400 MHz, CDCL3): &
15 11.25(s, 1H), 8.40 — 7.15 (m, 7H).

Example 108

NH on N= ; 3
2 1. NaNO,/HCI Thiourea 1\’4 Y

2. NaOH dioxide
SXI-1 HOOCF3 CF,

SXI-3 PhOH-46

20 [0308] Inthe same manner as that described in Example 107, PhOH-46 was prepared
from phenol $XI-3. 'H-NMR (400 MHz, CDCly): § 11.78 (s, 1H), 8.71 — 7.23 (m, 7H).

Example 109
N 1. NaNOy/HCl i OH T;Q
NO, - INalNU, o Thiourea N 7
2. NaOH dioxide N
SXI-4 PhOH-47
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benzofuran-2-yl) X la-17 4-C H 3-CF3 0 2-(5-Chloro- R'S benzofuran-2-yl)
Xlila-18 4-C H4-d 0 2-(5-Chloro- RIS benzofuran-2-yl) Xla-19 4-d H
4-CF3 0 2WQ93/vser o- R/ S benzofuran-2-yl) Xila-20 4-C HprETWS3/{8$89ChI or o-
RI'S benzofuran-2-yl) 176 WD 03/ 080545 PCT/ US03/08899 OH O Br OH O OH HN
OHS\ I VI VI M PhOH51 Br PhO—I—48 PhO—I—49 PhOH 50 J. Chem Res. J.
Og. Chem; 55; J. Amer.Chem Soc.; Can. J. Chem; 63; 1990; 1240 1248
55; 193[®302140PHOHAT108be p@@@re@l:afsorxzﬁ%(é lzqnﬁt%l 4 g samgggnoers thabhy 0 g oH
OH HN \dO—I Sd\ N Phlg;{-ﬁf PhOH 53 PhOH 54 PhOH 55 C Jheterocycl. chem;
J. eSfird.in ExamBig 4 soc - 1959; JOrg. Chem : 63; 1990; 1240- 1248
1579 1585 1998 5031-5041 22; 1985; 1667-1669 PhOH 48 to PhOH 55 can be

prepared according to the literature dur 18. 2-Hetero-aryl
anilSnes NI-12 S N2 @yntl;qﬂgmﬁqompo\ug %ﬁl 3&3 in'fable 17

[0310] Compounds XI and XIa were or can be prepared in the same manner as that

described for the synthesis of compounds I-X and Ia-X.

Example 110

(o]
[8) OEt
OH N/
i a N
cl B + ~N 1. K,COyDMF o L)
~
2.LiOH N

SBr-6
PhOH-40

10
[0311] XI-1 was prepared from SBr-6 and PhOH-40 in the same manner as that described
in Example 28. 'H-NMR (d-DMSO, 400 MHz) 3 8.15 (m, 2H), 7.63 (d, 1H), 7.57 (m, 3H),
7.40 (m, 4H), 7.20 (d, 1H), 6.15 (s, 1H), 2.38 (s, 3H).

15

Example 111

O OH
Oy _OEt
on N=
FiC
N / 3 N==
FsC Br + ~N 1. K,COy/DMF 0 ,/Q
—_— N\N
2. LiOH
Me

SBr-5 Me
PhOHA40

[0312] XI-2 was prepared from SBr-5 and PhOH-40 in the same manner as that described

20  in Example 28. '"H NMR (400 MHz, DMSO-dq): & 7.98 (2H, dd, J = 6.6, 3.2 Hz), 7.72 (2H,
d,J=6.0 Hz), 7.66 (1H, d, J= 8.4 Hz), 7.60 (1H, d, /= 2.4 Hz), 7.57 (1H, d, /= 7.6 Hz),
7.51 (2H, dd, J=6.6, 3.2 Hz), 7.39 (1H, dd, J= 8.8, 2.0 Hz), 7.19 (1H, d, /= 8.8 Hz), 616
(1H, s), 2.40 (3H, s).
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PhNH2-2 PhNH2-3 J. Chem Soc. Perkin Contercially available Contercially
avai l abl e Trans. 1; 1972; 2023-2030 NH2 / I \ NH2 S NH2 O N PhNHzZ-5
PhNH2- 6 RmMOI62608054Synt h. Conmum ; 29; 22; 1999; 3959-3970 PCTAISBI/088Chem
Soc.; 73; J.. Amer. Chem Soc.; 75; 1951; 2626, 2629 1953; 6335 10 [0333]
PhNH2-2 to PhNH2-7 can be either Eyagkpeet2 fromdifferent commerci al
sources or they can be prepared according the literature procedures cited.
177 a i WO 03/080 ofY

R1 q.

X gZ,/I/\IIIINUZ
Conpound R RB"R X Y T, U  V, W Xi1I-1 HH3-C 0 0 T=N
HH3-CF3 00 T=N PROH-40 e

[0313] XI-5 was prepared from SBr-1 and PhOH-40 in the same manner as that described

5 in Example 28. 'H NMR (400 MHz, DMSO-de): 6 8.02 (2H, dd, J= 6.8, 3.2 Hz), 7.56 (1H,
dd, J=3.2, 0.8 Hz), 7.50 (2H, dd, J = 6.8, 3.2 Hz), 7.41-7.44 (2H, m), 7.34~7.37 (3H, m),
7.14 (1H, d, J = 8.8 Hz), 5.92 (1H, s), 2.32 (3H, 5).

Example 113
Oy__OMe OH
OH N/
N\ _
B + __ 1. K,COyDMF ]'V/Q
2. LiOH Ny
€ F3C
SBr-11
PhOH-40

10 XI—

[0314] XI-6 was prepared from SBr-11 and PhOH-40 in the same manner as that

described in Example 28. 'HNMR (400 MHz, CDCl3): 3 11.25 (br, 1H), 8.0 - 6.90 (m,

11H), 5.90 (s, 1H).
15

Example 114

0. _OMe O._ _OH
OH N¥&
L
N 1. K,COy/DMF ;Q
2. LiOH N\N/

SBr-4 Me
PhOH-40
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U=V=WCH XIII-3 HH 4-C 0 O T=N U=Vv=WCH Xl II-4 HH 4-CF3 0 0O T=N

UsV=WECH XI11-5 HHH O O T=N UsV=WCH XI11-6 HH 3-Cl 0 0 WN T=U=V=CH

XI11-7 HWO®3/@B840 0 WEN T=U=V=CH XI 11-8 H H 4-Cl 0 0 WRCT/USWsA4SEH

XI11-9 HH 4-CF3 0 0 WeN T=U=V=CH XIII-10 HHHO O WEN T=U=V=CH Xl I1-11

HH 3 C@s?ﬂo RN wakT Ca}%éa'ﬁorﬁlgﬂrignd'i’ﬁbﬁ' 4§ tBe @arhb‘-hiai{né{-a\d\ﬁﬁlﬂdes%hbéd 13 H H

4-Cl N TVERE 1114 HH 4-CF3 0 0 UEN T=V=WCH 178 WD

g% osoaﬁmmplusssym(cwm 4Q0 MHIZ) 5H.96 On, 3R, T5¢Aecim, B 713644 - H
0 0. T=N H3-CF3 0 0 T=N U=V=WCH XII1-18

¥ o CHH &Pesdo Ben s s 638,

5 Example 115
o OEt o OH
OH N/
N\ 0 N/
Br + 1. K2C03/DMF )
N«
2. LiOH a N
Cl
SBr-1
PhOH-41
XI-14

[0316] XI-14 was prepared from SBr-1 and PhOH-41 in the same manner as that
described in Example 28. 'HNMR (400 MHz, DMSO): & 8.10 — 7.15 (m, 11H), 6.0 (s, 1H),
1.70 (s, 2H), 1.32 (s, 6H), 0.68 (s, 9H).

10
Example 116

(o) OH
(o) OMe
g T@
N< N/ N@
V4

=]

Br + 1. K,COy/DMF i
—————————. N\
2. LiOH FiC N
F3C
SBr-11 c
PhOH-45 Cl

XI-24

[0317] XI-24 was prepared from SBr-11 and PhOH-45 in the same manner as that
15  described in Example 28. 'H-NMR (400 MHz, DMSO): & 13.58 (s, 1H), 8.06 — 7.33 (m,
11H), 6.25 (s, 1H).
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XI11-19 4 -0 H4-CF3 0 0 T=N UsV=WECH XI11-20 4'-d HHO 0 T=N U=V=WCH
XI11-21 4'-d H3-0 00 WN T=UsV=CH XI11-22 4 -0 H3-CF3 0 0 WN
T=U=V=CH WOIloBo@B45t' -A H 4-C 0 0 WEN T=U=V=CH Xl | |-24 #CT@s0iA889CF3 0 O
WEN T=UsV=CH XI11-25 4-d HHO O WN T=UsV=CH XI11-26 4'-d H3-d 00
UEN T=V=WECH XI11-27 4' -0 H 3- GRanfpl@ 1WFN T=V=WECH X 11-28 4'-d H 4-d
0 0 UEN T=V=WECH XI11-29 4' -0 H4-CF3 0 0 LEN T=V=WCH XI11-30 4'-d H
HO O UsN T=V=WepH X 11-31 4' - H3-d 00 T=N UWs XI11-32 4'-CF3
HBCFBOOTN CH o 4'-CF3 H 4-d 0 0 T=N U=V=WE@HR XI | | - 34
“OF3 H 4,QF3.0 OLT=N  Uslicy 111-35 4" - CF3 &N CH
XI 11-36 4'- N I ¥,CO/DME N

2. LiOH

PhOH-42

XI-38

[0318] XI-38 was prepared from SBr-5 and PhOH-42 in the same manner as that described
5 in Example 28.

Example 118

0. OH
(0] OEt
OH II\T/
Vi .

Br + N 1. K;CO;/DMF |

2.LiOH al
cl
SBr-1

PhOH-42

X1-41
10
[0319] XI-41 was prepared from SBr-1 and PhOH-42 in the same manner as that
described in Example 28.
Example 119
O OEt 0 oH
i .
Vi 3 =
FoC Br + NN 1. K,CO,/DMF 0 T/Q
2. LIOH °N
SBr-5 CF3
PhOH-46 CF,
15 X147

[0320] XI-47 was prepared from SBr-5 and PhOH-46 in the same manner as that
described in Example 28. '"H-NMR (400 MHz, DMSO): § 8.22 — 7.45 (m, 11H), 6.42 (s,
1H).
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T=U=V=CH XII1-37 4 -CF3 H3-CF3 0 0 WAN T=U=V=CH XI11-38 4'-CF3 H4-d 0
0 WEN T=U=V=CH Xl I11-39 4'-CF3 H4-CF3 0 0 WEN T=U=V=CH XII1-40 4' -CF3 H
H O 0 WENVOT3AB09+:CH 179 WO 03/ 080545 PCT/ US03/ 08899 Xl | | PET/U403/@E® H 3- Cl
0 0 UEN T=V=WECH XI11-42 4'-CF3 H3-CF3 0 0 UEN T=V=WECH XI|1-43 4'-CF3 H
4-C1 0 0 UEN T=V=WECH XlII1-44 4'-CF3 H 4-CF3 0 0 U=N T=V=WECH Xl I1-45

4 -CF3 HHO 0 UsN T=V=WECH XII11-46 4'-C H 3-C 0 S WN T=U=V=CH

XI11-47 4 -C H3-CF3 0 S WN T=UByamnle3d0 | .48 4'-0d H4-d 0 S WN
T=U=V=CH XI 11-49 4'-C H4-CF3 0 S WN T=U=V=CH XI1/-50,4'-C HHO S WN
T=U=V=CH Xl II-

S WEN  T=U=V=CH

Cl
SBr-1 CF,

ErCFSI(')lS;SW:N Tuzv_/Eijjf -CF3 H 3-CF3 0
H -
N/
Br + N 1. K,COy/DMF
2. LiOH ©/

PhOH-46

XI-50

5 [0321] XI-50 was prepared from SBr-1 and PhOH-46 in the same manner as that
described in Example 28. '"H-NMR (400 MHz, DMSO): § 8.20 — 7.40 (m, 11H), 6.22 9s,

1H).
Example 121
o OH
0. OMe
OH N=
N/ .
Br + TN 1. K,CO,/DMF 0 |
—_ N/
2. LiOH F5C
F;C
SBr-11 CF;
PhOH-46 CF;
10 XI-51

[0322] XI-51 was prepared from SBr-11 and PhOH-46 in the same manner as that
described in Example 28. 'H-NMR (400 MHz, DMSO): & 8.22 — 7.45 (m, 11H), 6.40 (s,
1H).
15
Example 122

@(w o~
1. K;COyDMF - s, . ) \(Ra)’
~
(R, 2. LiOH N
(R)p

Z—

(R

SBr-X

PhOH-X
XI-X

R®=3-CF;, 3-Cl, 3-OPh, H, 4-OMe, 4-Cl, 4-CF, 4-Br, 4-Et
R' = H, 4'-t-octyl, 4'-tBu, 4'-Me, 4'-Cl, 4'-Br, 2',4'-di-t-Bu, 4'-CF,
R'=H,2"-Cl
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XI11-53 4'-CF3 H4-A 0 S WN T=U=V=CH X/ I1-54 4'-CF3 H 4-CF3 0 S WN
T=U=V=CH XII1-55 4'-CFS HH O S WVN T=U=V=CH XI11-56 HH 3-C NH O T=N
U=V=WCH wiloBh8’B#s H H 3-CF3 NH 0 T=N U=V=W:CH Xl | | - 58 H BCZASh3/0dsbD T=N

U=V=WCH XI11-59 HH 4-CF3 NH O T=N U=V=WCH XII11-60 HH H NH O T=N
U=V=WCH XI11-61 HH 3-C NHO WVEN T=U=V=CH Xl I1-62 HH 3-CF3 NH 0 WN
T:U:V:gj32§jl IMrpSstbikcdd beBﬂfE redfbm BN 2 PROH X6t tht bhrde fab@nelNes 0 WEN
T=U=V= I11-65 HH H NH N T=U=V=CH XII1-66 HH 3-C NH 0 WU=N
T=V=WQHatl&BcriNedO8 E380eM628CT/ US03/ 08899 XI11-67 HH 3-CF3 NH 0 U=N
T=V=WCH Xl 11-68 HH 4-d NH 0 UEN T=V=WCH XI11-69 HH 4-CF3 NH O U=N

) Example 123
o OEt o OH
Me
0 1;14@ 1. NaH, Mel 0 T‘Q
N
a N\N/ 2. LiOH al N
Me Me
Xla-5

SXI-5

[0324] XlIa-5 was prepared from SXI-5 in the same manner as that described in Example
42. 'H NMR (400 MHz, DMSO-dy): § 8.02 (2H, dd, /= 6.8, 3.2 Hz), 7.58 (1H, ), 7.51 (2H,

10 dd,J=6.8,3.2 Hz), 7.36 (3H, t, J= 8.8 Hz), 7.24 (2H, d, J= 8.4 Hz), 6.94 (1H, d, /= 8.4
Hz), 2.38 (3H, s), 1.78 (3H, s).

Example 124

o OEt 0 OH
Me
0 T@ 1. NaH, Mel o ’f@
N
N\N/ 2. LiOH F5C @ SN
Me

Me

XIa-6
SXI-6

15
[0325] XIa-6 was prepared from SXI-6 in the same manner as that described in Example

42. "H-NMR (400 MHz, DMSO):  8.00 — 6.98 (m, 11H), 2.32 (s, 3H), 1.70 (s, 3H).
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T=V=WCH XII1-70 HHHNH O U=N T=V=WCH XII1-71 4'-C H3-Cd NH O T=N
U=V=WECH XI11-72 4'-A H3-CF3 NHO T=N U=V=WCH X/ I1-73 4'-C H 4-A NH
0 T=N U=\=0b@eB0sX | 1-74 4'-C H 4-CF3 NH O T=N U=V=W-CH ECTIuSeH0s899 C| H H
NHO T=N U=V=WECH XI11-76 4'-C H3-C NH O WN T=U=V=CH XIII-77 4'-C H
3-CF3 NH 0 VEN  T=U=V=CH XI | | - 78 fixafdplélizs 0 NH O WEN T=U=V=CH XII1-79
4'-C H4-CF3 NH O WEN T=U=V=CH X/ 11-80 4'-C HHNHO WN T=U=V=CH
XI11-81 4" -Clo.H Josdd NH O U=EN T=V=WCH Xl I1-82 4 H3-CF3 NH 0 U=N

T=V=WCH XI11'83 4'-C H4-A NH O U=N T=V=W-CH X].|1}-84 4'-C -CF3 NH
0 UEN T=V=W Xll1-85 C HHNHO WL=N T=V= I11-86 4/ H 3-d
NH O T=N N== 1. NaH, Mel 0 "

A/ - N

~N 2. LiOH N

Me Me

XlIa-8
SXI1-7

[0326] XIa-8 was prepared from SXI-7 in the same manner as that described in Example
5 42. '"H NMR (CDCls, 400 MHz) § 13.41 (br, 1H), 8.03 (m, 2H), 7.58 (d, 1H), 7.53-7.49 (m,
2H), 7.36 (dd, 1H), 7.32 (m, 2H), 7.19 (m, 3H), 6.93 (d, 1H), 2.35 (s, 3H), 1.67 (s, 3H).

Example 126
(o] OEt 0O OH
Me
0 T@ 1. NaH, Mel 0 T’Q
N/ ' = Ny
rc ~n 2. LiOH FiC ©/
Cl Cl
‘ Xla-24
10 SXI-8

[0327] XIa-24 was prepared from SXI-8 in the same manner as that described in Example

42,
15 Example 127
o OEt o OH
Me
0 N= 1. NaH, Mel 0 N=
N/ A/
~ N
F5C N 2. LIOH FsC
CF; CF,
XIa-51
SXI-10
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XI11-87 4 -CF3 H3-CF3 NHO T=N U=V=WsCH XII1-88 4'-CF3 H 4-C NH 0 T=N
UsV=WECH XI11-89 4'-CF3 H 4-CF3 NH O T=N U=V=WECH XI 11-90 4'-CF3 H H NH 0
T=N U=VaVOGHo80Kid [ - 91 4' -CF3 H 3-A NH 0 WEN T=U=V=CH XPCTASE3/0B89CF3 H
3-CF3 NH 0 WN T=U=V=CH 181 WD 03/ 080545 PCT/US03/ 08899 XIII-93 4'-CF3 H
4 c ﬁg@ﬁ%a-%\éa??rep&eh'ﬁo%skl =108 e ﬂn%rﬁi&&tm\ﬂesa'ﬁﬂéé\{&ﬂ-l XI | |-95
N Xii1-96 4 -CF3 H 3-C _NH 0 U=N T=V=W

XI I | - 97EAamfile312H . SHONBIRNE00 NMHx, DVES@)E 80X 7-22 68, WHH)eP421(s. 41D 1 Kﬁh@@ U=N
T=V=WECH. XI11-99 4'-CF3 H 4-CF3 NH 0 U=N T=V=WECH XI11-100 4'-CF3 H H NH
0 U=N FDy=WeCH XI11-101 4'-C H3-C NHS WN T=U=V=CH XII1-102 4'-C H
3-CF3 NH S WN T=U=V=CH X/ 11-103 4'-Cl H 4-C NH S WN

5 Example 128
o OEt
AN 0 N== / 1. NaH, Mel NN\
(Rg)m : 1\,‘ ) \(R4)l ah, Me (Rs)m 1\"\ ) \(RA),
aad N 2. LiOH N
‘/\
®Yy ® ),,
SXI-11 Xla-X

R®=3-CF,, 3-C, 3-OPh, H, 4-OMe, 4-Cl, 4-CFj, 4-Br, 4-Et
R' = H, 4"-t-octyl, 4'-tBu, 4'-Me, 4'-Cl, 4'-Br, 2',4'-di-t-Bu, 4'-CF;
R*=H,2"-Cl

[0329] The rest of XIa-X can be prepared from SXI-11 in the same manner as that

described in Example 42.
10
16. Enantiomer separation
[0330] The enantiomers of compounds XI and XIa were or can be obtained in the same
manner as that decribed in Section 4 and Example 49 to Example 62.
15 Example 129
O OH Oy OH
7 %“’, fﬁ@ 9 v@
FiC N-N __ Chiral HPLC Ney/ fc Ney/
seperatlon
a a
(+/-)-XI-24 (+)-X1-24 (-)-XI1-24

[0331] Racemic XI-24 was resolved by chiral HPLC to give (+)-XI-24 and (-)-XI-24.
HPLC methods and conditions, including eluents used, solvent flow rate and detection

20  wavelength were: 20% iPrOH-80% Hexanes-0.1% TFA, 30 mL/min., A=220 nm. For (+)-XI-
24: RT 4.60 min. For (-)-XI-24: RT 5.11 min.
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T=U=V=CH XII11-104 4'-Cl H4-CF3 NH S WN T=U=V=CH X/ 11-105 4'-Cl HHNH S
WEN T=U=V=CH XI11-106 4'-CF3 H 3-Cl NH S WN T=U=V=CH XII1-107 4'-CF3 H
3- CF3 NHWWBOWsB0s#HB3=U=V=CH XI11-108 4'-CF3 H 4-Cl NH S WENPTEWSh535b9
XI11-109 4'-CF3 H 4-CF3 NH S WEN T=U=V=CH XII1-1 10 4'-CF3 HH NH S WEN
T=U=V=CH 20. Synthesis of aza-benzooxazol e and aza-benzot hi azol e phenol s
and anilines [0335] The aza-benzooxazol e and aza- benzot hi azol e phenol s and
anilines used for the preparatiofxampehdbunds X 11 can be prepared in the
same manner as that described for the 5 synthesis of

2- benzooxa2s}®Y-yl - phenol s illustratedoinosicheme 11 or byNtfiBse skilled in
t he Mel 8 0) 80545 PCT/ US03/ M38P9 Schess y [
aza- beng 91 e NNh za- benzot hi az I

1 cniafelLe/ CH2
hOH-

seperation

(+/-)-XIa-8 (+)-XIa-8

5 [0332] Racemic XIa-8 was resolved by chiral HPLC to give (+)-XIa-8 and (-)-XIa-8.
HPLC methods and conditions, including eluents used, solvent flow rate and detection
wavelength were: 25% iPrOH-75% Hexanes-0.1% TFA, 30 mL/min., A=220 nm. For (+)-
XIa-8 : RT 4.75 min. For (-)-XIa-S: RT 6.05 min.

10 Table 12
2-Hetero-aryl analogs
Oy _OH
2 R?
3Ty X

R>——
Al P 7 " HAr
:
Y4 | ¥
1

R 4
Compound XII and XIIa

Compound R R? R’ X HAr Configuration
XII-1 H H 3-Cl (0] 2-Benzofuran-2-yl R/S
X1I-2 H H 3-CF; o 2-Benzofuran-2-yl R/S
XII-3 H H 4-Cl o 2-Benzofuran-2-yl R/S
XII-4 H H 4-CF; 0 2-Benzofuran-2-yl R/S
XII-5 H H H 0] 2-Benzofuran-2-yl R/S
X11-6 H H 3-Cl 0] 2-(1H-Indol-2-yl) R/S
XII-7 H H 3-CF; 5) 2-(1H-Indol-2-y1) R/S
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COCOH 1. SOC12/CH2C12 H2N T SXi1-2 / U /]

PTSA/ Tol uene/ Ref

N, V=CR4,wo@sipsoshs W=CRa, ,

| ux R

CH N

R=H 4-d,

Rz'/\ NT SXII-3 3.
4. H2/Pd/ C PhNH2-X Y=O, S T=CRa, CH, N, U=CRa, CH,
4' -Me, 4'-eneusds/essyy 4' -F,

3,4 -diF, 3,4 -diOWwe,"'4-CF3 R4=H, hal o, haloal kyl, alkyl, Calkyl etc. 5
N N OFOxgg O N OF OJN @ OV kN N VoV | \NiHRRioFe5§ PhOH BB PhOH- 58
A PhOH59 NO[YOHQ\ OHONOHOHONRN \NNN\NI Pl 63 C
PhOH- 61 rPHQi2 CF3H COF Cli PNOFFAREE,3 N OF D o (INKHLSy0H | OHRS N T| N
7t;DL NI CF3 PhOH64 O PhOH65 CF3 PhO+6p [ 03361 PhOH5p6 to PhOH+ 66 can
be preparegrggcoldigg tp Sgene7 with reagli Ty JLdHaN®R1-2-ehl e R/S
aza- 2- am no- phenpl s and| aza- 2- am no- bejnzenet hi ol . 183 WO 03/ 080545
PCT/ USO3+-08899— N NZ OENFZTO NeNFZ O N NFZ O ciovbiN_ N PANNRSS
benzo[b]thiophen-2-yl)
XII-12 H H 3-CF, o 2-(3-Methyl- R/S
benzo[b]thiophen-2-yl)
XII-13 H H 4-Ci O 2-(3-Methyl- R/S
benzo[b]thiophen-2-yl)
XII-14 H H 4-CF; o 2-(3-Methyl- R/S
benzo[b]thiophen-2-yl)
XII-15 H H H o) 2-(3-Methyl- R/S
benzo[b]thiophen-2-yl)
XII-16 4-Cl H 3-Cl (0] 2-(5-Chloro- R/S
benzofuran-2-yl)
X11-17 4-Cl H 3-CF; 0] 2-(5-Chloro- R/S
benzofuran-2-yl)
XII-18 4-Cl H 4-Cl o 2-(5-Chloro- R/S
benzofuran-2-yl)
X1I-19 4-Cl H 4-CF, 0] 2-(5-Chloro- R/S
benzofuran-2-yl)
XII-20 4-Cl H H 0 2-(5-Chloro- R/S
benzofuran-2-yl)
XI1I-21 H H 3-Cl 0] 2-Quinolin-2-yl R/S
XII-22 H H 3-CF, 0] 2-Quinolin-2-yl R/S
XII-23 H H 4-Cl 0 2-Quinolin-2-yl R/S
XII-24 H H 4-CF; 0] 2-Quinolin-2-y} R/S
XII-25 H H H o) 2-Quinolin-2-yl R/S
XI1-26 H H 3-Cl 0] 2-Thiophen-2-yl R/S
XI11-27 H H 3-CF; o 2-Thiophen-2-yl R/S
XII-28 H H 4-Cl o 2-Thiophen-2-yl R/S
X11-29 H H 4-CF; 0] 2-Thiophen-2-yl R/S
XI11-30 H H H o) 2-Thiophen-2-yl R/S
XII-31 H H 3-Ci o) 2-(1H-Pyrrol-2-yl) R/S
XI1-32 H H 3-CF; (o] 2-(1H-Pyrrol-2-yl) R/S
X11-33 H H 4-Cl 0] 2-(1H-Pyrrol-2-yl) R/S
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01, PhNH2-8 PhNH2-9 PhNH2-10 C

NHZ /I N PhNH2-

N- N NHZ vdl oBlbB)SE& NH2 S

PhNH2- 18 [ 0337]

PhNH2-11 NO ONH2 O7Q N NHZ O NH2 N
\N PhNH2-12 NN N Cl \ C PhNH2-13 CF3 PhNH2-14 CF3
\NNN \ I \' I \' CF3 PhNH2-16 CPcCPhishiestd CF3
PhNH2- 8 t o PhNH2- 18 can be prepared according to Schene7

15 |

W th regdikyzsaval Tablg aza 2- am4cr, phen@ s pnd-(az-ayrbi-241) nof benk@net hj ol . 5
21. Synthesis of| Conmpounds XI1| in Tahle 13 [0338] Conpounds Xl Il can| be
pr epar e¢—witis —Xgand—PhgH 5% tog PhQFF @ and 2 A PyrrobByH X pnd RBNFZ-B to
PhNH2- 18 in the sane mgnner as|that ddscribed for the synthesis of
conpoundgs %I% ant—tg X[ T0gTable 47 AT OR[UOR2-(SMEdI-fla-33) O FAR/S Rl
Compoundls XI'V' 184 WO 03/ 08054% PCT/ U303/ 088099 Conpound R R2 R HAr Racemic
or R engmtigmer X4 —GFS A g 2 DRAZOPKBARtEy - ikan T [ NRIAC

XII-38 H H 4-Cl NH | 2-(5-Methyl-furan-2-yl) R/S

XII-39 H H 4-CF, NH | 2-(5-Methyl-furan-2-yl) R/S

XII-40 H H H NH | 2-(5-Methyl-furan-2-yl) R/S

Xil-41 H H 3-Cl NH 2-(1H-Indol-2-yl) R/S

X11-42 H H 3-CF; NH 2-(1H-Indol-2-yl) R/S

XII-43 H H 4-Cl NH 2-(1H-Indol-2-yl) R/S

XII-44 H H 4-CF; NH 2-(1H-Indol-2-yl) R/S

XI1-45 H H H NH 2-(1H-Indol-2-yl) R/S

XII-46 H H 3-Cl NH 2-Benzo[b]tlhiophen-2- R/S

XI1-47 H H 3-CF, NH 2—Benzo[biltlhiophen-2- R/S

XII-48 H H 4-Cl NH 2-Benzo[b§ltlhiophen-2- R/S

X1I-49 H H 4-CF; NH 2-Benzo[b;,tlhiophen-2- R/S

XII-50 H H H NH 2-Benzo[b§,tlhiophen-2- R/S

XII-51 H H 3-Cl NH 2-Quin)<;lin-2-yl R/S

XII-52 H H 3-CF, NH 2-Quinolin-2-yl R/S

XII-53 H H 4-Cl NH 2-Quinolin-2-yl R/S

XII-54 H H 4-CF, NH 2-Quinolin-2-yl R/S

XII-55 H H H NH 2-Quinolin-2-yl R/S

XII-56 H H 3-Cl NH 2-Thiophen-2-yl R/S

XII-57 H H 3-CF, NH 2-Thiophen-2-yl R/S

XII-58 H H 4-Cl NH 2-Thiophen-2-yl R/S

XII-59 H H 4-CF, NH 2-Thiophen-2-yl R/S
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XIV-2 4'-CF3 H 3-CF3 2-benzooxazole +/- CH2CH2NHAc Xl V-3 4'-CF3 H 3-CF3

2- benzooxazole + CH2CH2NHAc Xl V-4 4' -CF3 H 3-CF3 2-benzooxazol e -
CH2CH2NHAW O 0Xlo%0585 4' - CF3 H 3-Cl 2-benzooxazol e +/- CH2CH2REAWS030899%6 4' - CF3
H 4- CF3 2-benzooxazole +/- CH2CH2ZNHAc XIV-7 4'-CF3 H H 2-benzooxazol e +/ -
CJ—lZCJ—lZN{icXH@ V-B 4p- CH3 HaH Z{bemzooxjazyHe [ ChiTtubidkidhgl X V-9RS -CF8 H H

2-benzopxazole -| CH2ZCH2NHAc XIV-10 4'|-C H B-d 2-benzooxagol e +/ -
CH2CHZ2NIHACT AU V- I & - O Hi3- Chk3 ZcbenzZoRKazpl € #Furak-2HACHZNHAC RiSI V- 1P

'-C H|3-CF3 2-penzooxjazole +|CH2CH2ZNHAc X V-13 4'-Cl H 3} CF3
2- benZO(rxa;ﬁjgg = CHECHZ2NFAG — XITV=31@E, 47 CREH B- U 2ZuRengiooXag ol erA/ -
CH2CH2NIHAc® XI'V-{15 4'-d H 4- CF3 2- benlzooxazpl e +/- CH2CH2ZNHAc XI V-1B

- HHH %II_%S:IILJU}\ 7ot "'IH- CH2CHENFAC N VF J./ ﬂFur‘a-il‘ii Ve 4+ U Rr/s
2- benzogpxazole + - 2CH2NHAC | XI V- 18 4' - CF3 5 bengooxazol e /-

O — 3370 & D lILHHXd(UI e?_phr SHZCHZNAACR/sXT V-R0
b bénzobxazol e |+/ - CHACHPNHAE  Xi V- 5“12{?11' CEB Me H

D N\ Ap M\ LD D 4.1 ol

CH2aHH \ 7a\ 272 & NFII \{5] 42 If2 MZ0 XdZR}Se s
EE-C Mg 3- CF3 2-benzooxagol e W C(YIF CH2NHAc Xl V- p4

)

2- benzoexazgle—+
CH2CH2N cmﬁv-

P 3
4'-d berzooxpzet-e—H—IFCH2EH px = -
3 bonzotxaOth o - B N | 165C00 oo Daoba 853 08899 "X V- 2p
4 -C H 2-henkrooxazol e +/ CHR CHR NHAe—— -2 7—4—CF3 | +3L-6F3
. ~ , ‘2 =2- JR/S
2- benzoml XUt e |/ - HorziorzfHac | Xrz2g 42 a SBCEJZP?MQI enz bt hi azol e [+ -
CH2CH2N XIV-P9 4' - F3 H 4-Cl 2-benzothia Q7n| a 4l 2 NHAe XH=B0
a4 Tag. Dbzt hi baol o CRbOBNGG | XAPEPRTI Mo 3T s
2-benzothiazole #/- CHPCHPNHAc! XI1V-32 4' .Gl | Mo 3-CE3 2-henkothi-azele| +/ -
CH2CHONFACXIIaF V- B3 B - OF3 e 4] A4 Fobehz A hi hz Graemfirendey] b NHAR'S XI Vi 34
4'-A Mp4-d 2-benzothjazale +/- CH2CH2NHAC
Xlla-5 H H H (6] 2-Benzofuran-2-yl R/S
XIla-6 H H 3-Cl 0 2-Thiophen-2-yl R/S
XIla-7 H H 3.CF, 0 2-Thiophen-2-yl R/S
X11a-8 H H 4-Cl 0 2-Thiophen-2-yl R/S
XIIa-9 H H 4-CF; O 2-Thiophen-2-yl R/S
XlIla-10 H H H 0] 2-Thiophen-2-yl R/S
XlIa-11 H H 3-Cl O 2-(3-Methyl- R/S
benzo[b]thiophen-2-yl)
Xla-12 H H 3-CF, 0 2-(3-Methyl- RIS
benzo[b]thiophen-2-yl)
X1la-13 H H 4-Cl 0 2-(3-Methyl- R/S
benzo[b]thiophen-2-yl)
Xila-14 H H 4-CF, 0 2-(3-Methyl- R/S
benzo[b]thiophen-2-yl)
X1la-15 H H H o) 2-(3-Methyl- R/S
. benzo[b]thiophen-2-yl)
X1la-16 4-Cl H 3.Cl 0 2-(5-Chloro- RS
v benzofuran-2-yl)
XIla-17 4-Cl H 3-CF; o 2-(5-Chloro- R/S
benzofuran-2-yl)
XIla-18 4-Cl1 H 4-Cl O 2-(5-Chloro- R/S
benzofuran-2-yl)
XIIa-19 4-Cl H 4-CF, (@) 2-(5-Chloro- R/S
. benzofuran-2-yl)
XIlIa-20 4-Cl H H O 2-(5-Chloro- R/S
benzofuran-2-yl)
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XIV-35 4'-CF3 H 4-C 2-benzotriazole +/- CH2CH2NHAc Xl V-36 4'-CF3 H 3-CF3

2-benzotriazole +/- CH2CH2ZNHAc XIV-37 4'-CF3 H 3-C 2-benzotriazole +/-

CH2CH2NHAR O 0X0%05838 4' - CF3 H 4- CF3 2-benzotri azol e +/ - CH2EHZNIO&088¥ V- 39
'"-CF3 H H 2-benzotriazole +/- CH2CH2ZNHAc Xl V-40 4' d H 4- CI

2-benzotriazol e +/ -, CH2CH2NHAC &, +/ -
CH2CH2NHAC h - H 3-0 4 V- 43
'-d H 4-CcR% - Der otri azof'®t

2-benzotrig
CHZCHZNHAC ] Cg@%m\c XI V- 47
4'-CF3 M 3-d 2- benzotrn a bﬂ gt/ - CHZCHZNHAonsb(I V-48 4' - 4-

2benzotr|§ X +/ - CH2CH2NHAC. . Xl V- 49 4} cheb3esMe H 2- be ol e +/-
A R e i LU

mzmzN%;&&;;; 50 4' - Ol joflindss U’ 2- benz oloieren b8t +/ - Xl V- 51

- Me 3-CF3 2- benzotrl azol e +/- CHZ ¢ 186 WO 03/080545
PCT/ US03/ 08899 ,~ CI Me 4- CF3 2-benzotriazole +/- CH2CH2NHAC

Xl V-54 4" -4l o 28| & R Xl V-55 4u- H 4-C
2- benzooxagzolke. 3 2-benz e +/ -
CH2 COCEt "3 2 z CH2 COCE | V-58 4'-CF3 H

CH 3 H3-d 2- zooxazol e +/ -
CH2 COCEt a(l Mrdifs24' - CF3 H 4- @p:gs% benzooxammites4+/ - CH2COCROH-38] V- 61 4' - CF3
HH 2- ber] e +/ - CHROG®OE: 195K] V- 62 ) brg-i3ea] H 2- benaoaxarel e +
CH2 COOEt .92‘5&% g -CF3 HR ﬁ’ benzooxazmwnﬂ@]-QCOOEt UKL IERSP - O H 4-C
2-benzooxazol e +/- CH2COOEt XIV-65 4'-C H 3-CF3 2-benzooxazole +/ -
CH2COCEt  XIpYi§-44 to PhOT-35 %b@p&?ﬂé@@é@i@hgto*‘th@lﬂl’@ﬁﬂ:_etproé@d\lreﬁi:ltéd d H
3- CR3 2 benzooxazol e - CH2COOEt Xl V-68 4' H 3-C 2-benzooxazol e +/ -
CH2

18. 2-Hetero-aryl anilines

PhNH,-4
hNH,-2
’ : . . J. Chem. Soc. Perkin
Comcercially available Comcercially available Trans. 1; 1972; 2023-2030

NH, O \
™=
PhNH,-5
PhNH,-6 PhNH,-7
Synth. Commum.; 29;
22; 1999; 3959-3970 J. Amer. Chem. Soc.; 73; J. Amer. Chem. Soc.; 75;
1951; 2626, 2629 1953; 6335

10 [0333] PhNH,-2 to PhNH,-7 can be either purchased from different commercial sources or

they can be prepared according the literature procedures cited.
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XIV-69 4'-C H 4-CF3 2-benzooxazole +/- CH2COOEt XIV-70 4'-Cl HH
2-benzooxazole +/- CH2COOEt XIV-71 4'-CF3 Me 4-C 2-benzooxazole +/ -
CH2COOEt w#lososid4st' - CF3 Me 3- CF3 2-benzooxazol e +/ - CH2COBET/USKI/M8898 4' - CF3
Me 3-Cl 2-benzooxazole +/- CH2COOEt XIV-74 4'-CF3 Me 4-CF3 2-benzooxazol e

+/ - CH2COCEt  XI V- 7y 45yifthdsidbr Cormipb@idsovramal XI/in TabRGAOEt X1 V-76 4' -C
Me 4- CI 2- benzooxazol e +/ - CHZCOCEP XIV-77 4'-C Me 3-CF3 2-benzooxazol e

+/ - / o4 wBh4BrX ahe PHOTESS
2- benzo xazol e%%ég%%ﬁoﬁ%&iﬂ’ﬁ&&Q%{Qﬁ%%%gee%ﬁléooxazm e +/a- CH2 COOEt
Xl V-81 & PlﬂFH-Sﬂ SdOFth 9B bharst PhiNHoR do PhANHG Diotinesameqmygnigy agthaty H 3- CF3

2 benzo h| /- 2C(I)r:t H 4-d 2-benzot hi azole +/-
3&5 ‘gﬁﬁ’ 'SYgHeW ﬂ-cdmpf“8%§§§%¢% azole +/- CH2COOEt Xl V-85 4' -CF3

I\/b 350F3 2- benzot hi azol e +/- CH2COOEt XIV-86 4'-C M 3-CF3

2-benzot hiazole +/- CH2COOEt XIV-87 4'-CF3 Me 4-C 2-benzot hiazole +/ -
CH2COOEt XIV-88 4'-C Me 4-C 2- behb&&éazme +/ - CHzc:OOEt Xl V-89 4'-CF3
H 4-C 2-benzotriazol 4 DY, dx ' ‘ HQang CF3 2-benzotriazol e
+/- CH2COOEt XIV-91 4'-CF3 H 3- CI 2- benzotrlazole +/- CH2COOEt  XI V-92
'"-CF3 H 4-CF3 2-benzotriazole +/o CldaCOOEt XIV-93 4'-CF3 HH
2-benzotriazole +/ - CH2COOEt Xl V-
CH2COOEt  XI'V-95 4'-d H 3-CF3
3-C 2-benzotriazole +/-
CH2COOEt XIV-98 4'-C HH2-b
4-0 2-benzotriazole + - CH2COOEt [X) V410074’ 1GF3 Me 3- CF3 2-benzotri azol e
+/- CH2COCOEt XIV-101 4'-CF3 M 3- v-benzotrl azol e +/- CH2COCEt Xl V-102
'-CF3 Me 4-CF3 2-benzotriazole +/ - Cf—IZCOOEt

& -ad H4-Ad 2-benzotriazole +/ -
otri azol +/- CH2COOEt XIV-96 4'-C H
ﬁi vl 4- CF3 2-benzotriazole +/ -

2CCDEt XI'V-99 4'-CF3 Me

Compound XIII
10

Compound R! R’ R’ X Y T,U,V, W,

XIII-1 H H 3-Cl 5} 0 =
U=V=W=CH

XI11-2 H H 3-CFs 0 0 T=
U=V=W=CH

XII1-3 H H 4-Cl 0 0 T=
U=V=W=CH

XIII-4 H H 4-CF, 0 0 T=
U=V=W=CH

XII1-5 H H H 0 0 T=
U=V=W=CH

XII1-6 H H 3-Cl 0 0 W=
T=U=V=CH

XIII-7 H H 3-CF, 0 0 W=
T=U=V=CH

XIII-8 H H 4-Cl 5} 6) W=
T=U=V=CH

XI1I1-9 H H 4-CF, 0 0 W=
T=U=V=CH

XIII-10 H H H 0 o) W=
T=U=V=CH

XI1II-11 H H 3-Cl 0 o U=
T=V=W=CH

XIII-12 H H 3-CF, 0 %) U=
T=V=W=CH

XIII-13 H H 4-Cl 5} 0 U=
T=V=W=CH

XIII-14 H H 4-CF, 0 0 U=
T=V=W=CH
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XI'V-103

PCT/ US03/ 08899 XI V-104 4'
'-d M BOOB8s8R4benzotri azol e +/ -

4!

-CF3 Me H 2-benzotriazole +/-

CH2COOEt 188 'I | WD 03/080545
- Me 4-C 2-benzotriazole +/- CH2COOEt Xl V-105
CH2COCEt Xl V-106 4' - CeCliis8s/a8899

2-benzotriazole +/- CH2COOEt XIV-107 4'-C Me 4-CF3 2-benzotriazole +/-
CH2 COOE—Xini1st08T 4 il NE M Z-pengotlri azol e /- oCHZ2[POOEt uXhV-109(4' -CF3 H
4-Cl 2-benzooxazole +/- Bt XIV 110 4'|-CF3 H B- CF3 2} berk=dt¥agdl e /- Et
Xl V- 111 #5536 H -G8 2-[pengooKkagqie [f Eb  X| V- bLlZ # - CF3TH3-CF3
2- benzopxazole - Et X V-|113 4'+ CF3 H|3-C 2-pbenzooxpzole=-ww=CHBt XI V-114
- CF3 HA<GES; 2= DengepXdzoiE Ff -3.6F, |XN VollS[4 JCF3[ H H Zthenzooxazol e +/ -
Et XIV{116 4' CF8 H H 2-lbenzooxazole |+ Et X|{V-117 #' - GR3/<dH
2- benzooxazgie St TV A -x,,!,d—n —CIg2- b,nz Xayote Fh=gEr X|V-119
-C H|3 @5 82 b=nzooxazo| e +/ Al V-120 4'-C1 H 3- QI;;BV_Mgnzooxazol e +
Et X|V—]:-2—]j'(—4 cHH q_ - cn 4,1 e Et XiO‘V'-J./L 74— I'I 3=C
2 benzodxaZdl (139 +/ t cr’;(l V 3 8 H 4-CF3 P- benzoaxaz‘pi\gwl;_.(;ﬂ Et | XIV-124
-0 HMHE2-benzobxazol-et+t MN— 25 1 £33 Me—AL o2 *f rooxazol e +/ -
B i vl 120000 o CFp 05 T pensBoxdzol § +/] EC X v. 12%icfF3 Je 3-O
2- benzogxazgole =+ ———XhV-1 28— GE3-Me—4—-Crg—2benpooxazpig—H it
XI V- 129 | 4" X8E3 Me| H B berfzodkazpl &%/ -| Et ©180| w03/ aso%ﬁ&ﬁusos/ 08899
XIV-130 4 -Cl_Me4-Cl_2- Henzooxazole—+/ g* p-v—134 N 3—EF3
2-benzooxaZoi® +/] B xilv- 132 36k e 3%a b- bé)nzoaxazpida Ty Et
XII1-23 4-Cl H 4-Cl 0) 0 W=N
T=U=V=CH
XIII-24 4-Cl H 4-CF; 0 0 W=
T=U=V=CH
XII1-25 4-Cl H H 6] §) W=N
T=U=V=CH
XI11-26 4-Cl H 3-Cl o) 0 U=N
T=V=W=CH
XII1-27 4-Cl H 3-CF, §) o) U=N
T=V=W=CH
XII1-28 4-Cl H 4-Cl 0 0 U=N
T=V=W=CH
XII1-29 4-Cl H 4-CF; 0 0 U=N
T=V=W=CH
XII1-30 4'-Cl H H 0 o) U=N
T=V=W=CH
XIII-31 4’-CF; H 3-Cl 0 o) T=N
U=V=W=CH
X1II-32 4’-CF; H 3-CF; §) o) T=N
U=V=W=CH
XII1-33 4’-CF; H 4-Cl 0 0 T=N
U=V=W=CH
XIII-34 4’-CF; H 4-CF; o) o) T=N
U=V=W=CH
XIII-35 4’-CF, H H 0) 8) T=N
U=V=W=CH
XII1-36 4’-CF; H 3-Cl 6) 0 W=N
T=U=V=CH
XIII-37 4’-CF; H 3-CF, 8] o) W=N
T=U=V=CH
XII-38 4’-CF; H 4-Cl 0 o) W=N
T=U=V=CH
XII1-39 4’-CF; H 4-CF, o) 0 W=N
T=U=V=CH
X1I1-40 4’-CF; H H o) 0 W=N
T=U=V=CH
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XIV-133 4'-C Me 4-CF3 2-benzooxazole +/- Et X V-134 4'-C1 M H
2-benzooxazole +/- Et Xl V-135 4'-CF3 H 3-CF3 2-benzot hi azole +/- Et
Xl V- 136 4Avo@B/0$958& CF3 2- benzot hiazole +/- Et Xl V-137 4' - @E3/UH031088)9
2-benzothiazole +/- Et XIV-138 4'-C H 4-C 2-benzothiazole +/- Et

Xl V- 139 (4 —=gir31 Ve[ 34CER 4- banzof hzagolfe +b- Ef X V-140 4" vek Me 3-|CF3
2-benzotlhi azole +/- Et ANl V-141| 4' -CF3[ Me 4-C| 2- bengot hT=a=W=€H+/ - |Et
Xl V- 142 & =ave 4= gi_cg-' enzpt N azerge [/ - ot | X & 148 4" - CBSNH 4-d
2-benzotfri azol e +/- Al V- 144 4' - CF3| H 3- CF3 2- bengot rTazW=€H+/ - |Et
Xl V- 145 WWH@L MTagme Fr- ofl [ X6 146 4 - Co3NH 4- CF3
2-benzotfri azol e +|- Et " X V- 147| 4' - CF3| H H 2- benzot r | azote/=w=CHEt |XI V-148
‘-0 HH4 {;I % ucllLé_ChaLm §7 T kEr, A V- &AY § - H[3- CF3u2nbenzofjri azol e
# - Et X180 30" 2-penzotrjazole +/- Et | X Vedbiv-4m O |H 4- CF3
2- benzotH+ 2(‘.’["" £ ne; T HY 52 A O HZ=benzgTTazot e py £ Al V- 153
4' -CF3 Me )enzo]irl azole f/- Et | XIV-154 4' - CFB Mer3~6F3H
2- benzothiazele Ft— XY 554= CF3—Me 3= Cr—2=enrot Tiagae —+/~ |Et 190
VO 03/ 080 2@ o Us05Bed00 P X b- 158 41 - oF3 Mb 4 cRal 2. benzatriazolle + - Et
Xl V- 157 4~ CE3_Ma1H-2-be+ zct"iazof's" H+—E—XY- 3558 = A=
2-benzotri 398146 Et c'\l’/ 159 4' - 'F/E3 3r CF3 2-lbenzotr azoJrgu_:;_-CHEt Xl V- 160
4'-Cl Mp_3-Cl 2-hanzotriazole <+ =t M\ 16944
2-benzolri &IBFE +[- £C X vHe2l 24 M 9 2-bendot r azolreU_ —cpEt 42
Synt hesils_of rnrrpnlmd XIM-X | isted I n Table-14—[0338}—Corppunras—xHV- X
listed iln 7EB*e 14 wB1@ of dhn pe*ffepare® wifh SBr-14, 15,46y 5 (17 and
18 and PhOH X in tthe sanme nannef as delscribed!in Exahple—2
XIII-50 4-Cl H H 0 S W=
T=U=V=CH
XIII-51 4’-CF, H 3-Cl 5] S W=
=U=V=CH
XII1-52 4’-CF, H 3-CF; 6) S W=N
T=U=V=CH
XIII-53 4’-CF, H 4-Cl 0 S W=
T=U=V=CH
XIII-54 4’-CF, H 4-CF, 0 S W=N
T=U=V=CH
XIII-55 4’-CF, H H 0 S W=N
T=U=V=CH
XIII-56 H H 3-Cl NH 0 T=N
U=V=W=CH
XIII-57 H H 3-CF; NH 0 T=N
U=V=W=CH
XIII-58 H H 4-Cl NH 0 T=N
U=V=W=CH
XII1-59 H H 4-CF; NH o T=N
U=V=W=CH
XIII-60 H H H NH o T=N
U=V=W=CH
XIII-61 H H 3-Cl NH o W=N
T=U=V=CH
XII1-62 H H 3-CF3 NH o) W=N
T=U=V=CH
XIII-63 H H 4-Cl NH 0 W=N
T=U=V=CH
XIII-64 H H 4-CF; NH 0 W=N
T=U=V=CH
XII1-65 H H H NH 0 W=N
T=U=V=CH
XII1-66 H H 3-Cl NH o U=N
T=V=W=CH
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Al ternatively,

correspondi ng acids in

they were or can be prepared fromesterification of the
t he sanme manner as that described in Exanples 136

to 138. Bxamph#s1B81 1. SOClz Br OH 2. Brz O-~~NHAc O Cl POra@isoiAdss9 NHAc Cl

10 SI-5 SBr-14 [0340] A 500 nL three neck roundbottom fl ask was equi pped
wi th aneffggkgEnt [corgenser g at | acogd [t 0 xen afi d oscr pbber, uaNmagnetfi ¢ stir
bar, andg pl aced under argon. 4-| Chl or gphenyl atetic afi d BVWs89. 9 (g, 0.50
mol e) wis GHgged| a1 o [NigeyT | cig@r i gie b (p0. 0 nU=81.6 ¢g), 0.68
nol e). The condenser was |cool ed|with 4C water| The n xt ur</=wse<H hegted to
an i nt ernalygegperatyye of 550 chas eV atfon gvas| obser yed and tlhe
solids |dissolved|as the |i nternpl erature|rose tp S55r686@=-0uer 45 mn. .
The mxwﬁ;@?@@ renpstirrgg = - mgT. . | Br om gen( 33. 0 |nL
(102. 4 ¢) Dl e) was| charged and fthe m xture npi ntpiwedcoat 55- 60C for
18 h. The—tpieinai—te e pas e g set 'LQTSO"SE'C—ZQ:IQVEF_ITS h and
heati ng|continued|for (based on otfher rung, the eac(g-_i\mwgcg{ conpl ete
after G—Hp—Fhrerm We S oleg—to 225t atggt—aphydrogsy
di chl ororret}ﬂ%% ( >004)§IT_‘) advagd ?gﬂa separ at ¢ flask vvasUg}@gtH
2- acet yllet-hanol amine (190 203——2—O0FHolerpndr—anhy )
di chi or pnethare (‘)004 H una%r ar ébn and the nxtdljlre COOf£ _VQ;;@;HZ.SC. To
such a fnat &4t o ke4e|§ the itht ef n&l %enpgl?l}g e Del ol 21;_ _V?;C@lutl aQn:
exot hermc) . Aftel e_a,dd,L_t_Lgn_\A@:s-—eetrrp'ﬂﬁﬂ APE-6% 20 rﬁ;.), +hg m xture
was stifrredin the ‘b(S:Ild batth fpr B.5h, &fwhichdime eqrynal
tenperatiure was 48 T Thi ikture was carefully :‘jded +n 1 Wat er
cont ai ni| ng X3%df um| bi €& banate (148F, [1. ol &) ¥ at such_ ‘%%E%e t Hat
frothi ng_was noderate pH al the eind of the addifion( mn)lwas 7,
by pH papeX-gadi im4+# oslul fHht e (38F7 |g, ¥ 12| mi%) pa dlé' n pcrti ons
and gas|evolution| was observed| Bronijne was {ound 'm hp a this
time by |t esilfg wijt &l Per o d [L0G-Cl( guarltifix) &rip. Th_e“jb]_ ers fere then
partitigned in a $eparatory funhel (100 m _dichl orofret hAREISEd i1
transfen), Xamd9t he or@ganilc ghasp ekt a|ctel‘dﬁvm' th 250 nL wat &N dried 10 over
magnesi ym sul fate|(17 g),| and f|ltered. The filter chke %a&“w&Ehed |with
di chl or gnethase (150¢4L) .| R arly eHapdr at¥dn and Qunpi ng aW=Ni gh vdcuum
afforded an oil, |which was slufried ijn 100 ml hexang: eTiN1V=&Eet at|e
(70:30) [ Addnsional fexane (HBOO| n3)Cl s Miflded umtil |a whi UeNcol or |f or med
in the ttop |ayer of the Wi phasit m xture. Vigorous T=v=W=CH
XI1I1-82 4-Cl H 3-CF; NH 0 U=N
T=V=W=CH
XII1-83 4'-Cl H 4-Cl NH 0) U=N
T=V=W=CH
XI11-84 4-Cl H 4-CF; NH ¢ U=N
T=V=W=CH
XIII-85 4'-Cl H H NH 0 U=N
T=V=W=CH
XII1-86 4’-CF, H 3-Cl NH 0 T=N
U=V=W=CH
XI11-87 4’-CF3 H 3-CF; NH 0 T=N
U=V=W=CH
XIII-88 4’-CF, H 4-Cl NH 0 T=N
U=V=W=CH
XII1-89 4’-CF, H 4-CF; NH o T=N
U=V=W=CH
XII1-90 4’-CF, H H NH o) T=N
U=V=W=CH
XII1-91 4’-CF; H 3-Cl NH 0 W=N
T=U=V=CH
XII1-92 4’-CF; H 3-CF, NH §) W=N
T=U=V=CH
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agitation afforded a solid, which was filtered away fromthe supernatant to
yield crude (2 15 acetam doet hyl)-4-chl or ophenyl br onbacetate SBr-14 (1479)

as a | i ghwotoansoses i d.

SBr-15 SBr-16 Br

[ 0341]
descri b
1- NHAc
CF3 SB

Exanpl e 132 Br

Br

Br \ OO-~NHAc C1 O -"~NHAC

F3C O O'~NHAc FBCraosa/esshirc
/ OSBr-17 SBr-18 20

in Exa
PhOH- 6.
N DMF,

[0335]

SBr xdiRy3 10] ¥lcr,and ¥ Wer ecprgpanad i p tle same nmawsBr as that
pd in  Exapple 131. 192 WD 03/(80545 PLCT/ USO3 088DJ=VEKHnpl ¢ 133
O %med O W.¢F,- [U7 B NA CG-¢r,OK2G8 7{O B rt,weN O Clf 'Jal, O
.'14 PhOH 6 CF3 Xl V-1 [[0342] I|n the sanme manper BI<VREH descri bed
bt ex4@ost EP An.cEOTPOGTd [XI'VHT Vias N pf epa&y ed| from sBr- 14 and
Exanpl e 184 1INHAQ O O| Br OH|N F3C - | F3C O~FNHAT=U=VECED K2¢03 ( \ O
TUXH-96 ©|  4'-CF H 3-Cl NH 0 U=N
T=V=W=CH
XI11-97 4'-CF, H 3-CF; NH 0 U=N
T=V=W=CH
X111-98 4’-CF;3 H 4-Cl NH o) U=N
T=V=W=CH
X111-99 4’-CF; H 4-CF; NH o) U=N
T=V=W=CH
XI1I-100 4’-CF; H H NH 0 U=N
T=V=W=CH
XI11-101 4-Cl H 3-Cl NH S W=N
T=U=V=CH
XIII-102 4'-Cl H 3-CF; NH S W=N
T=U=V=CH
XI11-103 4'-Cl H 4-Cl NH S W=N
T=U=V=CH
XI11-104 4’-Cl H 4-CF; NH S W=N
T=U=V=CH
XIII-105 4-Cl H H NH S W=N
T=U=V=CH
XI111-106 4'-CF, H 3-Cl NH S W=N
T=U=V=CH
XIII-107 4’-CF; H 3-CF, NH S W=N
T=U=V=CH
XI11-108 4’-CF; H 4-Cl NH S W=N
T=U=V=CH
X111-109 4’-CF, H 4-CF; NH S W=N
T=U=V=CH
XIII-110 4’-CF; H H NH S W=N
T=U=V=CH

20. Synthesis of aza-benzooxazole and aza-benzothiazole phenols and anilines

The aza-benzooxazole and aza-benzothiazole phenols and anilines used for the

preparation of compounds XIII can be prepared in the same manner as that described for the

5  synthesis of 2-benzooxazol-2-yl-phenols illustrated in Scheme II or by those skilled in the

arts.
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CF3 SBr-15 PhOH6 XIV-2 10 [0343] In the sane manner as that described in
Exanpl e 28 Step A, conpound Xl V-2 was prepared from SBr-15 and PhOH 6.
Exanple M6 oposdsc OO0 Br OHNF3C - Fc +1 OM, rt Opirmsh3osseg 0 0 Cl
Cl SBr-15 PhO+2 XIV-11 15 [0344] In the sane manner as that described in
Exanpl e 28 Step A, conpound XIV-11 #@sp/£pared from SBr-15 and PhOH 2.

23. Enantione Pre Xl V- X

can be obt ai ne% “rtﬁespsati hteZL%glrl%ée%é‘k%ﬁglghdmgRgﬁ%{llgiﬁgg@ggeeysggggggglﬁgs W th
esterfication as that described in Exanple 136, Exanple 193 WD 03/080545
PCT/ US03/ 08899 137 and Exanpl e 13@&- AMgrnatively, it can be obtained from
the (+/-) ?cem’ C mxture with a chi aI—-HR’LC separ i on a Whats descri bed

U
in Sectionf4 l_lfé@g)lpsogs;@"g,z COEI]—I;Qq % sxil¥ 3 F \P‘l’/ﬁ]\ t ol uene

F3C\ [/ | HC—<C
3. PTSA/Toluene/Reflux 7 N
SXII-1 R
PhOH-X
Noz HY
7 2. | I
U
—_coon 1.50CH/CH,Cl HN">17" sxnz
4
R SXII-3 3. PTSA/Toluene/Reflux
4. H,/Pd/C PhNH,-X
Y=0, S

T=CR®, CH, N; U=CR", CH, N; V=CR®, CH, N; W=CR", CH, N;
R'=H, 4'-Cl, 4'-Me, 4'-OMe, 4'-Br, 4'-F, 3',4'-diF, 3',4'-diOMe, '4-CF;
R*=H, halo, haloalkyl, alkyl, Oalkyl ete.

5o G 5 5

PhOH-56 PhOH-57 PhOH-58 ¢t PhOH-59
— N— \_/
_ N ou O
on 0@ o o@ y
on P \ N/ \N \N \N
S
PhOH-62 CF PhOH-63
- = 3
L, PhOH-60 1 PhOH-61 CFs
N= N=—=
N OH S OH S/g\:/>
OH 0’@ :g\:/> S
= N
CF:
CF, PhOH-64 Cl PhOH-65 3 PhOH-66

[0336] PhOH-56 to PhOH-66 can be prepared according to Scheme7 with readily

10  available aza-2-amino-phenols and aza-2-amino-benzenethiol.
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1- 367 enantionmer 1 5 (+)-isomer [0346] A m xture of 1-367 (11.74 g, ee
>09.9%, N-acetyl ethanolam ne (13.51 g) and TsOH nonohydrate (0.25 g) in

t ol uene (WO03m%0543vas refl uxed overni ght using a Dean- St ar RCTApHosEYUS. The
reaction mxture was concentrated to dryness, water was added, and the 10

e for 0.5 hyEiltration and

resul t ant mxture wasn=stirred at m t enper at

washi ng vmth av aIQJfo SO|Id o was rec tabhlized from
i Pr OH hexanes t ant N as aliawhi te—£ol i d. ' -DVBO, 400
MHz) b 8.33 ( 8.0 7.82°3/8% (m 6H), 7.48
(m 2H), 7.30 . lH) 4. 4. (m 1H, 3.27 (m

1H), 3.18 (m_1 s 169( I—gi) 15 Exanpl e 137 COOH OO F3C O N Et OH
PTSACHCI 3 F3CP®H® 0 + refM¥®®0 O O Puduze7 enantiome® 2P"NHeLi soner
[0347] A m xture of 1-367 (5.87 g, ee >99.9%, EtOH (150 nL) and TsOH
monohydrate 20 (0.125 g) was refluxed overnight. The react] m xt ure was
concentrated to affor enantiomey 2\as a white s0olid.yy. (g- DVMBO, 400
MHz) S 8.32 (s, (8 .01 Ned 071 7. 8 7 185 5H), 7.48
(m 2H), 7.30 (g} AH»—%. . 4. 2H) ’PhBH) 194 WO
03/ 080545 PCT/ /®8899 pl e 138 O-CO2Et R O N + Br,,/ COREt
KZCOB/ DMVF F3C ci 1-367X0 (+)-1so %ﬁnﬂw pO348} To a
solution of (+)Il-g&f, (- 1546 FhNB: 188 M) (10 ) at 0 Cwas 5
added K2CO3 (0. %597 g, 2.60 mol ), and then foll owed by ethyl bronpacetate
(0.30 nmL, 2.70 mml) After stirring for 40 mn at 0 C, the reaction

—+

m Xt ure was dlluted Et QAc N—
O
NH: NH, S $ \
CF; PhNH,-16 : :
? v Cl' PhNH,-17 CFs PhNH,-18

[0337] PhNHS,-8 to PhNH,-18 can be prepared according to Scheme7 with readily

available aza-2-amino-phenols and aza-2-amino-benzenethiol.

5
21. Synthesis of Compounds XIII in Table 13
[0338] Compounds XIII can be prepared with SBr-X and PhOH-56 to PhOH-66 and with
SBr-X and PhNH,-8 to PhNH,-18 in the same manner as that described for the synthesis of
compounds I-X and Ia-X.
10

Table 14: Prodrugs

(o) OR
RZ
A (o)
3
R
7 A
—HAr
\/J
Compounds X1V
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and aq. NH4Cl/H2O The organic | ayer was washed with aq. NHACUH2O and then

bri ne/ wat er,

dri ed

over

Na2SO4,

concentrated in vacuo.

Purification via

chr omat ogvapbysosis h  Et OAc/ hexanes (10%to 30% to affordpemasvs/ensey 3

(1.0211 g, 74% as a white solid. 10 Chiral HPLC analysis of enantionmer was
carriedrogg lﬂh”{ F20 T gy TN RETTING T@AR- L Of Rdiem@ppPr pxi nately p 0.5
ng/ mL sol tion of |t he sanpl e di ssol vled in nobilp @bﬂ&)ﬁleﬂnto a 25 crr X 4.6
nm Regi & _Technal ogi es (RIR) Vel k--O-115—m-col-urm—wt - ow of
(3/97/0] 1) XWrioH hedafes/|[THA. |urfs t FREEORHAN | | on§L/ enah gﬂzorrér ‘%C el ut ed
at 12.3|mn andl|t he Pnrrpcprndi ng-{pLo- rlrlln ester-—of 1-3 r)
elutes at P8V2 nin (‘h%‘:prcxililrate3'f§3 e LEHERBTFOF hes) 1K NV\H{’FW%Z
CDC13): | S 8.36 (1H 9?6(1H, dlJ=2 Q Hz){ 7 08 (1H ’*Hi_JGHZ),
7.81 (1H mY-37. 69 (‘1¢f3 , B= |735F ) 2bozepgazobly m) ,* 7. 46 ‘?’iﬁ hAC 7. 39
(2H, m| 7.12 (1H J=18.4 Hz) 5198 (1H q\ 493 (1H 1= 15 Hz) ,
4.58 (1H &KIV3= 15.4601Hz), ", 14308, | Apenzaoxgple(BH, t; J= 7Cfézcﬁzl)’H‘b°pm 20
Exanple|139 0 OH |OCH3 / (1 2. [ LiOH K2CO03, DMEL QO N Br &0 E3C 1/ O + F3C
i0 139{Si XU89- S2| 139CR:- ) H[ 349! ||n2teneooxegats prannéf as | RACHRELS | bed in
Exanpl e| 28 conpoupd 139 vas prlepared from 139-5l and 139} S2. ' EN (400
MHz, DMBO- d6Y:6 6 §. 20CE; 7. 2B (|np-CF2H) 2-b6uzgBazpls | 25 +tH) . 198008y p80545
PCT/ USOB/ 08899 Exanple 1§40 00 OH Br OCH3 HN 1. GCszCO3[ CH3ICN/ }~0o N O
( 0 2. LTCEKI@7 0 140~& \| O [140F S2 246h20dx@8860] | nH-he spAd.Chlglibds | as t hat
described in Exanple 28 donpound 140 was preparpd 5 from [140-S1 and| 140- S2.
" HNMR (/00 iyHiz, @-dB) ;| H7.[81H 6. 9BereonxazblkH) , 5.95 (s| CHOHNHA: 79 (s,
3H), 3.74 (s, 3H)| [0351]| The {two enfantioners of 140 were| separ at ed| by
HPLC. Cprumy-oPT RKLE -CF, H H 2-benzooxazole R CH,CH,NHAc

XIV-10 4’-Cl H 4-Cl 2-benzooxazole +/- CH,CH,;NHAc

XIV-11 4’-Cl H 3-CF; 2-benzooxazole +/- CH,CH,NHAc

XIv-12 4’-Cl H 3-CF; 2-benzooxazole + CH,CH,NHAc

XI1V-13 4°-C] H 3-CF; 2-benzooxazole - CH,CH;NHAc

XIV-14 4’-Cl H 3-Cl 2-benzooxazole +/- CH,CH,;NHAc

XIV-15 4’-Cl H 4-CF; 2-benzooxazole +/- CH,CH,NHAc

XIV-16 4-Cl H H 2-benzooxazole +/- CH,CH,NHAc¢

XIv-17 4’-CF, Me 4-Cl 2-benzooxazole +/- CH,CH,NHACc

XIV-18 4’-CF, Me 3-CF, 2-benzooxazole +/- CH,CH,NHAc

XIV-19 4’-CF; Me 3-Cl 2-benzooxazole +/- CH,CH,;NHACc

X1V-20 4’-CF, Me 4-CF, 2-benzooxazole +/- CH,CH,;NHAc

X1v-21 4’-CF, Me H 2-benzooxazole +/- CH,CH,NHAc

XIV-22 4’-Cl Me 4-Cl 2-benzooxazole +/- CH,CH,NHAc

X1v-23 4’-Cl Me 3-CF; 2-benzooxazole +/- CH,CH,NHAc

XIV-24 4’-Cl Me 3-Cl 2-benzooxazole +/- CH,CH,NHAc

XIV-25 4’-Cl Me 4-CF; 2-benzooxazole +/- CH,CH,NHAc
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COVALENT, (R R} Wel k-0 2 10/100, 25 cmx 21.1 nm Flow 30 nm/mn, 50%
| PrOH/ Hexanes-0.1 % TFA. 10 Exanple 141 0 0O OH /O Br oCH3 HN\ / 1.
Cs2CO3, GWO@BI0s0s#s 0 ~ O 2. LIiCHO ° ~ C v 141-S1 141- SPCTIUSO3d889d 0352]
In the same manner as that described in Exanple 28 conpound 141 was

prepar eq 1-;57% onT 4P [anid 141157 2hebbdrazo@00 MHz/- DVSOCHEH:NIBACLB. 40
(br, ;I.H', 08 6.93 (m |11H),l 6.11 (s, 1H), 3.[7/5 (s, 3H)| [0353] The two
enant i ofret 6\5,;27 AT eEE SEPET 4T GErPY] Mbkiothiksolc UM Pl-RKLE CEOWATENT, (R R
})//\gl_er::}; 0| 2 {‘109\ ,?,,SAETFx}i' I nmm Hl ow 39 m/mn, 50% | PrOH Hexahes-0.1
1. CSZC;-I*E ] géll\lJ JOI\AM%}J% :2) Ilrtl IO%@(I;?I Lé?—‘ﬁéglgotl{ikg{éSiufélg{-gz13;(3?2;%}%;502] I\II gx,
ARer o A ;
tghfi rl om 14338 Fana 19552 1 N (400" WG BRG] 4B) 8 8. po- 503 (n) 117
. S 55 aarc] )

e R o R e

XIv-31o | 4-CFy | 'Me“ AHXCE, ' 2-benZothiaote +- CH,CH,NHAc

X1v-32 4°-Cl Me 3-CF; 2-benzothiazole +/- CH,CH,NHAc

XIV-33 4’-CF; Me 4-Cl 2-benzothiazole +/- CH,CH,;NHACc

XIV-34 4’-Cl Me 4-Cl 2-benzothiazole +/- CH,CH,;NHAc

XIV-35 4°-CF,4 H 4-Cl 2-benzotriazole +/- CH,CH,NHAc

XIV-36 4’-CF; H 3-CF, 2-benzotriazole +/- CH,CH,NHAc

X1vV-37 4’-CF, H 3-Cl 2-benzotriazole +/- CH,CH,;NHACc |.

X1IV-38 4’-CF, H 4-CF, 2-benzotriazole +/- CH,CH,;NHAc

XIV-39 4’-CF, H H 2-benzotriazole +/- CH,CH,NHAc

XIv-40 4’-Cl H 4-Cl 2-benzotriazole +/- CH,CH,NHAc

XIv-41 4’-Cl H 3-CF; 2-benzotriazole +/- CH,CH,NHAc

XIVv-42 4’-Cl H 3-Cl 2-benzotriazole +/- CH,CH,;NHAc¢

XIV-43 4’-Cl H 4-CF; 2-benzotriazole +- CH,CH,;NHACc

XIV-44 4'-Cl H H 2-benzotriazole +/- CH,CH,NHAc¢

XIv-45 4’-CF, Me 4-Cl 2-benzotriazole +- CH,CH,NHAc

XIV-46 4’-CF; Me 3-CF; 2-benzotriazole +/- CH,CH,NHAc

XIV-47 4’-CF, Me 3-Cl 2-benzotriazole +/- CH,CH,NHAc

XIV-48 4’-CF; Me 4-CF; 2-benzotriazole +/- CH,CH,NHAc

XIV-49 4’-CF; Me H 2-benzotriazole +/- CH,CH,;NHAc

XIV-50 4’-Cl Me 4-Cl 2-benzotriazole +/- CH,CH,NHAc

XIV-51 4°-Cl Me 3-CF, 2-benzotriazole +/- CH,CH,NHAc
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10Exarrp|e_143/ OO0OOH Br OCH3 OHN 1. GCs2C33, CH3ICNN \ ONOCD | O+
-11 0 2. LiOH /O CF3 143-S1 143-S2 CF3 143(1-96) [0356] In the sane
manner aswohabvsdescri bed in Exanpl e 28 conmpound 143 was pPepaiseziossds om
143-S1 and 143-S2| 'H NVR (40Q Mdz, IDMSO-d6):- 81 8 38 - ), 6.26
15 (s, 1H) X1835¥5 (s,4-8H).| M357F-CPhe| 2kenzerizAlei pner &-wer e EEﬁ%“&d by
HPLC. Colunmm: PIRKLE COVALENT.| (R |R) Wielk-OP 10/100 5 cmx 2111 mMm
Fl ow. 30 niXivih, b0%-CPr QHMdexands- 0. 2dsmrmpazole Exanplte 144| GLGLN A 0 Br
OCCH3 HIN1 . Cs2C3, CH3QNO/ \ ONI|Oro 2. LikHIi t O  144-51 N44-S2
Br 20 I44(Kiv-318)| 29QF;| |WO103/ 080545 2pa@rsay80i8/ D8899/- [ 03p8FHAROEhe| sane
manner @as that described|in Edanpl e 28 conpound| 144 was prepared_ ffrom
144- S1 andxivide S2| AHCMIVR (H0(J MEF; |DB@zabBizole6| 8. 2537/-- 7. L6CHAOO0EIH), 6. 23
(s, I H. [0359]|The twg enanti onerls were separated by HPLC. Col unp:
Pl RKLE ANEDNT, [Ra-CR R) Mhql B-0B 2| 20z@B9z0B5) cm x+21. 1| n@k,C8086w. | 30
m/mn, |50% i PrOHf Hexaneg- 0. 1% TFA. | Exanple 14 COOEt COOH Br CH N\ / &
| Br XIV-58 4’-CF, H 3-CF; | 2-benzooxazole - CH,COOEt

XIV-59 4’-CF, H 3-Cl 2-benzooxazole +/- CH,COOEt

XIV-60 4’-CF; H 4-CF; | 2-benzooxazole +/- CH,COOEt

XIV-61 4’-CF; H H 2-benzooxazole +/- CH,COQEt

XIV-62 4’-CF; H H 2-benzooxazole + CH,COOEt

XIV-63 4’-CF,4 H H 2-benzooxazole - CH,COOEt

XIV-64 4’-Cl H 4-Cl 2-benzooxazole +/- CH,COOEt

XIV-65 4’-Cl H 3-CF; | 2-benzooxazole +- CH,COOEt

XIV-66 4’-Cl H 3-CF; 2-benzooxazole + CH,COOEt

XIV-67 4’-Cl H 3-CF; 2-benzooxazole - CH,COOEt

XIV-68 4’-Cl H 3-Cl 2-benzooxazole +/- CH,COOEt

XIV-69 4’-Cl H 4-CF, 2-benzooxazole +/- CH,COOEt

XIV-70 4’-Cl H H 2-benzooxazole +/- CH,COOEt

XIV-71 4’.CF; Me 4-Cl 2-benzooxazole +/- CH,COOEt

XIV-72 4’-CF; Me 3-CF; 2-benzooxazole +/- CH,COOEt

XIV-73 4’-CF; Me 3-Cl 2-benzooxazole +/- CH,COOEt

XIV-74 4’-CF; Me 4-CF; 2-benzooxazole +/- CH,COOEt

XIV-75 4’-CF, Me H 2-benzooxazole +/- CH,COOQEt

XIV-76 4°-Cl Me 4-Cl 2-benzooxazole +/- CH,COOEt

XIvV-77 4’-Cl Me 3-CF; 2-benzooxazole +/- CH,COOEt
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ON\ /

14551 145-S2 145-S3 145 10 [0360]
Exanpl e 280monpsuhnd 145 was prepared from 145-S1 and 145- 82T1/uBhs/0dspd (400
COCH)

NNl O N

Br

C000 + 0 K2CO3 0 UGH O DivF,
In the sane manner

rt O THE/ H20 Br
as that described in

Br

Br

MHz, DMBO-d6): S 13.6 (1H, br, ., 8.25 (4H d, J=2 8 Hz), 8.21 (1H,
t, J= 20 By-797. $8-4-0B0 |[( M4, |n}#:CFy. [79-bTnzg@azoRH| n) ,*/-7. 69| CHIGOGEt J)= 7.6
Hz), 7.60-7.62 (14, m, 7.41-7.50 (3H m ., 7.18|(1H d. J& 9.2 Hz),|6.24
(1H, s) [ppmxuv-:® Examice 148eCQOEHH CQORbBro@koM\ | / : ¢ xP PBr CHIQOQEt N Br CE+
K2CO3 D\, rt THEAH20 CF3 CF3 |CF3  146-S1 146-SP 146-S3 146 (1-115)| [0361]
I n the sanmxivannel asCkhat HegcpidFed| Ribedzxbinglee| 28 conpound CHAB®OKSS
prepared 20 from 146-S1 gnd 146-S2. [ H NVR (400 MHz, DMSOrd6): S 13]7 (1H,
br, COOH)", xXv42 TRy-cs),| 825 64, |sp;berfdothizzolelH, d,+-J= 9| 2CHEOOOEY. 91 ( 1H,
d, J=8J0 Hz), 7.84 (1H [d, J9 7.2 Hz), 7.73 (L H d, J F7.2 H),|7.62 (1
H d, J[= Xd¢s¥z) | 48E- /] o5& ([4R-CIM| 2bemdotiadok H, SH/-ppm | THLOM 08/ 080545
PCT/ US03/ 08899 Exanple 147 CQOEt CQOH Br OH NNQo Br O N[Br O N Br COCEt
+ 0 K208 kngWGH[T RO OV T[T, a-dHH bReh-WGia2de & 147-51 [4CHISDOEA71S3 147
[0362] IIn the samg manner| as tlhat dejscri bed in Exanpl e 28| conpound [47 was
prepar ed— R 1238 AN L14735F, | HodYhnikAR0| VRZ 5. DVBOH d6j,CO0EL3| 5 ( 1H,
br, COOH), 8.16 (1H, s), [7.85-[7.87 (PH, m, 7.7f-7.80 (1H m, 7.67((1H, d,
J= 8.0 )y xvef4 (Tl PT1e3 [23-CF, | 2-benzothiazole v CH,COOE:

XIV-87 4’-CF; Me 4-Cl 2-benzothiazole +/- CH,COOEt

XIV-88 4’-Cl Me 4-Cl 2-benzothiazole +/- CH,COOEt

XIV-89 4’-CF; H 4-Cl 2-benzotriazole +- CH,COOEt

XIV-90 4’-CF, H 3-CF; 2-benzotriazole +/- CH,COOEt

XIV-91 4-CF, H 3-Cl 2-benzotriazole +/- CH,COOEt

XI1V-92 4’-CF, H 4-CF; | 2-benzotriazole +- CH,COOEt

XIV-93 4’-CF, H H 2-benzotriazole +- CH,COOEt

XIV-94 4’-Cl H 4-Cl 2-benzotriazole +/- CH,COOEt

XIV-95 4-Cl H 3-CF; | 2-benzotriazole +/- CH,COOEt

XIV-96 4'-Cl H 3-Cl1 2-benzotriazole +/- CH,COOEt

XIV-97 4-Cl H 4-CF; | 2-benzotriazole +- CH,COOEt

XIV-98 4’-Cl H H 2-benzotriazole +- CH,COOEt

X1v-99 4’-CF; Me 4-Cl 2-benzotriazole +/- CH,COOEt

XIV-100 | 4'-CF, | Me | 3-CF, | 2-benzotriazole A CH,COOEt

X1V-101 4’-CF, Me 3-Cl 2-benzotriazole +/- CH,COOEt

XIV-102 4’-CF; Me | 4-CF; | 2-benzotriazole +- CH,COOEt

XIV-103 4’-CF; Me H 2-benzotriazole +/- CH,COOEt
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Hz) ,

6.08 (1H s), 3.80 (3H s) ppm 10 Exanple 148 COCEt COOH COOEt O H N 0
K2CO3 _ /wQoblogos@H \ N\ / Br & DWF, rt, Br O THE/ H20 Br pCT@S03/08899 Cl
148-S1 148-S2 148-S3 148 (1-195) [0363] In the sanme manner as that
descri baM@u\, @;an F g @88 JORROUNG.didS WBezhfizper €d f-om 1f8ciktoand [L148- S2.
NVR( 400 Q d6): S|13.5|(1H Hr, COOH), 8 11 (1H 15 d, J= 2.B H),
7.86-7. B8t ’03"! Bt 1 %A um:m,z-saéﬁaéoléb (S5HMy, [7- é4,Co089 (2H, m,
L.\ZB/(% 9.6 Hz), 6.18 (1 H, s) ppm Bxanple 149 COOEt COON - Br OH
. N T R G BV pemontidbts 1 20 +BT T ([CRHECoBES [CF3 CF3
é4951.% ¥ %‘ﬂ/lfﬁg 53 1% (1-1\)59) 20 [0362] I'n th|e sane manner as that
escri 1 ) Evaninl A 20 Ad-Anaaa, 4 (
\ ULIIJI L > UMJULI 5 e wﬁ U |+}_U”| J.LI'HC@.EO@EP J.49‘ 82.
iDC!I'_|) Ugﬁﬁm | gdf)g: °s }59?3( Br, %%CH), 8.41 [199 WD 03/ P80545
[aYa) (| n o1l 2. Oo0—/( 4 a
] : HH—s 18001+ ; — 90—, 0 Hz),
7.85 (1H, #V-9& 712 7Meg | 2H 2"65‘]“2%%“%1‘: He), 3 (ZHC,:HZS,O@?: 8.6 Hz),
7.39-7.%51 (3H, ﬁ} 6. 33 (1H E) SR i3 Br——=-G 00 t OH
N K2c03] 0 RVLH b K5ty | &F | %, Dﬁﬁ?“zr"f‘?“’ﬁr | O"THE/ HRO B O | Br
XI1V-110 4’-CF; H 3-CF; 2-benzooxazole +/- Et
XIV-111 4’-CF; H 3-CF, 2-benzooxazole + Et
XIV-112 4’-CF, H 3-CF; 2-benzooxazole - Et
XIV-113 4’-CF; H 3-Cl 2-benzooxazole +/- Et
X1v-114 4’-CF; H 4-CF; 2-benzooxazole +/- Et
XIV-115 4’-CF; H H 2-benzooxazole +/- Et
XIV-116 4’-CF; H H 2-benzooxazole + Et
XIV-117 4’-CF; H H 2-benzooxazole - Et
XIV-118 4’-C] H 4-Cl 2-benzooxazole +/- Et
XIV-119 4°-Cl H 3-CF, 2-benzooxazole +/- Et
XIV-120 4’-Cl H 3-CF; 2-benzooxazole + Et
X1v-121 4’-Cl H 3-CF; 2-benzooxazole - Et
XIV-122 4’-Cl H 3.Cl 2-benzooxazole +/- Et
XIv-123 4’-Cl H 4-CF; 2-benzooxazole +/- Et
XIV-124 4’-Cl H H 2-benzooxazole +/- Et
XIV-125 4’-CF, Me 4-Cl 2-benzooxazole +/- Et
XIV-126 4’-CF; Me 3-CF; 2-benzooxazole +/- Et
XIV-127 4°-CF, Me 3-Cl 2-benzooxazole +/- Et
XIv-128 4’-CF; Me 4-CF; 2-benzooxazole +/- Et
XIV-129 4’-CF; Me H 2-benzooxazole +/- Et

7.59 (1H, dd, J= 7.2,

1.2 Hz),

7.39-7.49 (

3H, m,

7.13-7.21 (2H,

m
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Br Br 5 150-S1 150-S2 150-53 150 (1-324) [0365] In the sane manner as
t hat described in Exanple 28 conpound 150 was prepared from 150-S1 and
150- S2. 'WoNBB805400 MHz, DVSO-d6): S 13.5 (1H, br, COCH), p8T2B03/¢skoH, d, J
= 2.8 Hz), 7.69-7.8 8 (7TH, m, 7.41-7.49 (2H, m, 7.17 (1 H d, J = 9.2

Hz), 6. F7F @050 T 1 =5 PAMMENATHEIE [12herzddikzble O +HOH O KZC0ZFtO LiloH O Br
c(oacet [1 1DV, ft, B Q THE/|H20 Br| 0 W W W 151-S1 f151-S2 1510'S3 151
i B S Gl I O O M U N R e N ot oy
L om boee > AN tHNVR (.

?rlH d, ’Xlé{'lﬁyo O g Y (13'2%,1_%'?3&&’*%'?”1@ {gﬁbrlr) "6 01 (710H Zj ?2
%o%lzt(i 0 ’55%55'” EI}%@ ré"f%zi %’Lo }Tf £ éz°~c IN‘\u /H'?B' 152TVS\1EH'1{52.552N
tlﬁzzit Sge Icr%@élgii n E;g/ “?253% ;gj;rlr;oH(L)JJnoﬁ%g%g&aZOkU;;égﬂa; L;‘Iro;dilggzng; l:adas
é?iés(zl H’élll‘\’mgi{mn“%\ﬁnﬁ%zi s ?%53( ﬁﬁ"“ﬁ%‘h‘“?k 5 gga(le n'rr)“Etr\é? S
(2H, m 7 60-7 52 (1111 m 17, 2 H—F23—(1 : 2 Hz),
6.24 (1|1 X&3ppn] 5 Ekarpl e 153G L S A s VRN

XIV-137 4’-CF; H 4-Cl 2-benzothiazole +/- Et

XIV-138 4’-Cl H 4-Cl 2-benzothiazole +/- Et

XIV-139 4’-CF; Me 3-CF; 2-benzothiazole +/- Et

XIV-140 4’-Cl Me 3-CF; 2-benzothiazole +/- Et

XIV-141 4’-CF; Me 4-Cl 2-benzothiazole +/- Et

Xiv-142 4-Cl Me 4-Cl 2-benzothiazole +/- Et

XIV-143 4’-CF, H 4-Cl 2-benzotriazole +/- Et

XIV-144 4’-.CF; H 3-CF; 2-benzotriazole +/- Et

XIV-145 4’-CF; H 3-Cl 2-benzotriazole +/- Et

X1IV-146 4’-CF; H 4-CF, 2-benzotriazole +/- Et

X1v-147 4’-CF; H H 2-benzotriazole +/- Et

XIV-148 4°-Cl H 4-Cl 2-benzotriazole +/- Et

XIV-149 4’-Cl H 3-CF; 2-benzotriazole +/- Et

XIV-150 4’-Cl H 3-Cl 2-benzotriazole +/- ‘ Et

XIv-151 4’-Cl H 4-CF; 2-benzotriazole +/- Et

XIv-152 4’-Cl H H 2-benzotriazole +/- Et

X1v-153 4’-CF; Me 4-Cl 2-benzotriazole +/- Et

XIV-154 4’-CF; Me 3-CF; 2-benzotriazole +/- Et

XIV-155 4’-CF; Me 3-Cl 2-benzotriazole +/- Et
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COCEt + K2C03 O TH/ F~O 0 DV,

[ 0368]

pr epar ed wbnensoss3- S1 and 153- S2.
7.86 10 (m1 H),

W—W

J=2. 4Hz,

7.23 (d
COOMVe O

1H),
O

OCHS |_ ool

re,

7.78 (

el53-S1 a a a 153-S2 153-S3 153

m1lH),

7.45-7.42

In the sane manner as that described in Exanple 28 conpound 153 was
"H NVR (400 MHz, DWMSO deyrT/uSo80s8%» (d,
7.67 (m 3H),

(m4H),

9)
D N\/ "Li

4= A QO

MY

OH \

ol

154-81
t hat de
154- S2.
J=2.4 H,

5CI

4CFy -
Exanpl e

N NAL

28 d

W aYal

) z?.-benéetﬁéolﬁ:s
[OOVe +

9Hk- Exa
K2C03 O TH

pl e E154 B
F/ H20 0 D

r OH N
MF, rt,

S&s&é&nuae

d 154 was p

U369} TN

fepared f

he Fane nj
fom 154-S1

Anner as
and

1

1l-_\l-_\ {'Y'Y'ti-

U LV
4 (%M—

LIINRU

7

s Q-bshzoth&mﬂ :
H)

[N

T3

b (m 2H),

SHEt /.
5.96 (s,

62 (d,
L H). 20

Exanpl e
ci O G
WD 03/0

ELach

B0545 PCT/

D
:r%¥ﬁk/+

12
1S0.3,089

6“1=

27‘“%”‘6'&’%*’%

= = 'I—*"—'

+ Q0N
CH3 155- 8

TOF g |
P 155-53 1

K2C33 O
b5 201

Exanpl e
VHz,

28XV Bouh

S0 dB) .6

Soggpeee
Ql-_\ ( el

pr

s

Ill:l.lll_l_y;'l
S1 and 155

thatg de
S2. 'H NM

i bed in
R (400

XIV-161

e

‘Me”

/ W\
WA enzofhézole

+/-

Et

XIV-162

4'-Cl

Me

2-benzotriazole

+-

Et

22. Synthesis of compound XIV-X listed in Table 14.

[0339] Compounds XIV-X listed in Table 14 were or can be prepared with SBr-14, 15, 16,

17 and 18 and PhOH-X in the same manner as described in Example 28 Step A.

Alternatively, they were or can be prepared from esterification of the corresponding acids in

the same manner as that described in Examples 136 to 138.

10

[0340]

OH
T
Cl

SI-5

Example 131

1. SOCL,
2.Bn,

3.

HO~_ " NHAc

attached to an acid scrubber, a magnetic stir bar, and placed under argon. 4-

Chlorophenylacetic acid SI-5 (99.9 g, 0.50 mole) was charged, followed by thionyl chloride

15

heated to an internal temperature of 55-60°C. Gas evolution was observed and the solids

dissolved as the internal temperature rose to 55-60°C over 45 min.. The mixture was then
stirred at 55-60°C for 45 min.. Bromine (33.0 mL (102.4 g), 0.65 mole) was charged and the

mixture maintained at 55-60°C for 18 h. The internal temperature was then raised to 80-85°C

20

A 500 mL three neck roundbottom flask was equipped with an efficient condenser

(50.0 mL (81.6 g), 0.68 mole). The condenser was cooled with 4°C water. The mixture was

over 1.5 h and heating continued for 18h (based on other runs, the reaction is complete after

6-7h). The mixture was cooled to 20-25°C and anhydrous dichloromethane (500 mL) added.

In a separate flask was place 2-acetylethanolamine (190 mL (213 g), 2.07 mole) and

anhydrous dichloromethane (500 mL) under argon and the mixture cooled to 2.8°C. To this
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7.63 (m 1H), 7.55 (m 2H), 7.44 (m 2H), 7.17 (m 2H), 6.03 (s,1H. 5
Exanpl e 156 COOEt COOH F3C Br CH O/ F3C\ ONLIiOH F3C O N~ COCEt + K CO
O 2 3 O ™Wi/3/@osBVF, rt, Hp 156-51 OCH3 OCH3 OCH3 156- SPCTABHBSIH6
[0371] In the sanme manner as that described in Exanple 28 conpound 156 was

prepar eg,s Jdrgeglhﬂe%‘é ﬁiahae 901;115& §2such HrdR m&@p mazinteamenq&)am@ WlAW21( s, 1H)
7.99 (d, 3J 75 (m 2H) 763dJ24
Hz, 1 H)°C (Gaution( motmﬂ)mcﬁ Agltcpr(tlm adzimon W& cpgpleie (aPPF‘I)X 2 HH@ the gt u COOH

or 157 s ol vagp orposh, &g St s erhdfeheryyims BSCCOTRE 00 0

that deggihla@ehsichreByBBAdEd 251.5 Qpatuncbniziningasdipneperisehated (rlé&glaﬂmleand
157-S2. "H NMR (400 MHz, DMSO-d6): 6 13.40 1H)
7.85 (mtbhgh a mtqtgaqﬁqthlr(gﬁyasmderqte 4§he]pI§ at menég%iheﬁdégloélg’w gurg) ya ) 1H)

6.14 ( Sby pIJ[ paper. §gdlﬁf§msﬁlfa1t§ %18.7 g, 0.12 mole) was added in portions and gas evolution
was observed. Bromine was found to be absent at this time by testing with a Peroxid 100
(quantifix) strip. The layers were then partitioned in a separatory funnel (100 mL
dichloromethane used in transfer), and the organic phase extracted with 250 mL water, dried

10  over magnesium sulfate (17 g), and filtered. The filter cake was washed with
dichloromethane (150 mL). Rotary evaporation and pumping at high vacuum afforded an oil,
which was slurried in 100 mL hexane: ethyl acetate (70:30). Additional hexane (300 mL)
was added until a white color formed in the top layer of the biphasic mixture. Vigorous
agitation afforded a solid, which was filtered away from the supernatant to yield crude (2-

15  acetamidoethyl)-4-chlorophenylbromoacetate SBr-14 (147g) as a light tan solid.

Example 132

Br Br
o
FyC ~~""“NHAc O “NHAC
o} o)
FsC
SBr-15 SBr-16
Br Br
o
~"NHAc O "~ NHAC
0 0
SBr-17 SBr-18

20 [0341] SBr-15, 16, 17, and 18 were prepared in the same manner as that described in
Example 131.
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COCEt COCH / \ ONON\ & O NOz O3 COCEt + KC ((Lo LiOH DWW, C

THF/ H20 O 158-51 & \ 158-S2 Br Br 158-53 158 (1-322) 202 WD 03/080545
PCT/ US03/we®9%8s05§0373] I n the same nanner as that descri bedriusoisanpl e 28
conmpound 158 was prepared from 158-S1 and 158-S2. 'H NWMR (400 MHz,
DVSO-d6): S 8.23 (d,J=2.4 Hz, 1H), FxaBfplels3s 1H), 7.79 (m 4H), 7.58 (m2H),
7.47-7.42 (m2H), 7.18 (d, J92Hzl|$ 6.20 (s,1H). 5 Exanple 159 COCEt
COOH Br OHNF CQF3C 3 ONFBC COOEt + OKCOLIOH /A Oz (jO
THE/H O DMF, it, z 15951 Br 159-S2 Br Br 15953 159( 1’(18) [0374] In

t he sane manner as_ that described i anpl e 28 conpo( 159 was prepared
10 from 159-S1 and159-S2. tH N Mz, JPMBO- d6 8 25
(d, J2.4 Hz,i/@)WB/(dﬂACJES : 7W(@ : 7.26
(d, J=9.6 HzptMyZ 6°38 (s, 1H W Exanple 160 CODt Ae 0 N ON\ /
Li OH WOW + O K2CO3 O H3CO THF/ le&O0 DMF, rt, H3CO H3CO

SBr-14 PhOH-6 XIV-1

[0342] In the same manner as that described in Example 28 Step A, compound XIV-1 was
5  prepared from SBr-14 and PhOH-6.

Example 134
INHAC
o
o)
Br OH f\’l’Q FiC
K,CO
FsC O~ nNHac 4 0 e o
o) ks o)
CF3
CF
SBr-15 PhOH-6 x1v32

10  [0343] Inthe same manner as that described in Example 28 Step A, compound XIV-2 was
prepared from SBr-15 and PhOH-6.

Example 135

INHAC
o]
o)
Br OH f\f’@ FsC
K

FiC 0\/\NHAC .\ o D’;gor: (0] I\;l

0 T o]
Cl
Cl
SBr13 PhOH-2 XIV-11

15
[0344] In the same manner as that described in Example 28 Step A, compound XIV-11

was prepared from SBr-15 and PhOH-2.

23. Enantiomers Preparation

20  [0345] The enantiomers of compounds XIV-X can be obtained from the corresponding

enantiomerically pure acids with esterfication as that described in Example 136, Example

193



16051 16052 OCH3 1600Q0H3 15 160-S3 [0375] In the sane manner as that
descri bed in Exanple 28 conpound 160 was prepared from 160-S1 and 160- S2.
"H NVR (490 obois4DVSO-d6): S 13.20 (s,1H), 7.84 (m 1H), PTTAB0Ye889d H),
7.63 (m 3H), 7.47-7.40 (m 2H), 7.17-7.11 (m 2H), 7.01 (m 2H), 5.89

(s, 111) 3 ( i t ni€CatureBrittoH N O
= }\?7Ogr%0§1r\laz§;)c@§38 Nltem%tﬂgl{ 1§can33é)obteﬁﬁ<§i'ﬂ$ H&@]mt it Hikiureyittn
OCH3 OCHBhicdTHP L $paBtion 6s that cmg_nbezlanp@gMM n the same manner as that
described in Exanple 28 conpound 161 was prepared from 161-S1 and 161- S2.
"H NVR (400 MHz, DVsO-d6): b 8.01 (m1H), 7.85 (mH), 7.77 203 WO 03/ 080545
PCT/US03/ 08899 (m1H), 7.65 (m ZPample3867. 41 (m4H) 7.21 (dd, J=2.8 and

8.8 Hz, 1H), 7.13 (d, J=9.6 Hz,1 H), 6.08 (s,1 H), 380(s 3H). Exanple
162 COCEt COOH QIN~ COOEt H2 PA(OAch ONONON / + aZC~GO
UGH G/ OF 162-%20H162-S1 F F 5 162-S3 162 [03771 C)ﬁ/\g 6fs est er
162- S1 (205f8 p , 4-fl uoroghen oni ¢ aC| (71 0.51
mol ), Pd(OAc) i 7084 nopN )LgM OFs 9 nL) 10
was stirred overni é’t roomterrpefature Aitter nitr T' xture was
diluted with " filtered, washed with brine, drled dconcentrated.

Purification via fléash colum (hexane/ Et QAc 5:1) gave es er 162 S3 as a
white solid. 1H NI\/R%4OO MHz, DMSO-d6): S 8.35 (d, J=2.8#z, 1H), 7.89 (m

2H)., 7.83 (M 3H), @34 4m 2H, 7.50 (m 2H), 7.45 (m epplomer

[0346] A mixture of I-367 (11.74 g, ee >99.9%), N-acetylethanolamine (13.51 g) and
TsOH monohydrate (0.25 g) in toluene (200 mL) was refluxed overnight using a Dean-Stark
apparatus. The reaction mixture was concentrated to dryness, water was added, and the

10  resultant mixture was stirred at room temperature for 0.5 h. Filtration and washing with water
gave a off-white solid, which was recrystallized from iPrOH-hexanes to give enantiomer 1
as an white solid. '"HNMR (d-DMSO, 400 MHz) & 8.33 (s, 1H), 8.13 (d, 1H), 8.01 (d, 1H),
7.82-7.65 (m, 6H), 7.48 (m, 2H), 7.30 (d, 1H), 6.48 (s, 1H), 4.16 (m, 1H), 4.02 (m, 1H), 3.27
(m, 1H), 3.18 (m, 1H), 1.69 (s, 3H).

15

Example 137

COOH COOEt
FsC 0 N@ PTSA, CHCI5 FiC o N
i + EtOH ———————— ]
(6] reflux o
Cl cl
1-367 enantiomer 2
(+)-isomer

[0347] A mixture of I-367 (5.87 g, ee >99.9%), EtOH (150 mL) and TsOH monohydrate

20  (0.125 g) was refluxed overnight. The reaction mixture was concentrated to afford
enantiomer 2 as a white solid. 'HNMR (d-DMSO, 400 MHz) & 8.32 (s, 1H), 8.11 (s, 1H),
8.01 (d, 1H), 7.82-7.65 (m, SH), 7.48 (m, 2H), 7.30 (d, 1H), 6.48 (s, 1H), 4.08 (m, 2H), 1.02
(m, 3H).
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7.28 (m 3H), 6.38 (s,1H), 4.13 (m 2H), 1.08 (t, J=7.2Hz, 3H). 15 [03781
To a solution of the above ester (90 ng) in THE /MeOH (3 nL / 3 nL) was
added 1 WOl 9580l ution (1 m). The resulting m xture wa®CItusns/esdoat room
tenperature for 0.5 h, quenched with I N aqueous HC and concentrated to
renove the organic solvents. To tlgxanjfieiisgie was added water. The formed
solid was filtered, washed with water, and dried to afford acid 162 (82
ng) as a white soldodu 20 [03791 1H NMR (400 MHz, DMSO- d6)o-&08t 35

(d, J=2. 4Hz, I, .7:)90- 7. m5H), 7.74 (m2H), 7.57 (MPH), 7.48-7.41
(m2H), 7.32-7 ( 6. 23p(S.chid) . Exah§lBM7 63,000 COCEt
0", 0 Ne," ON )2 0 N 2M + DVF a2C08 0 UG ‘ -S2 163-S1
F F 163-S3 163 04 WO 03/ 080545 PCT/ US03/ 08899 03 I the sane

manner as that descaoi bed in Exanple 162 conpound 163 was yrepared from
163-S1 and 163-S2., .1H NVR (400 Mz, DVSO-d6): 8 8.33 (d, 9=2.4 Hz,1H), 7.90
(dd, J=2.4 and 8. 44fHKomdr) , 7-84 (M 1H), 7.79-7.74 (m Sédaptiomedd-7.36 (m
5H), 7.29 (m 3H), 6.16 (s,1H. 5 Exanple 164 H2N N N_ CO2Me CO2Me CO2H ~

2 Ul SR G AT PRI £ 15 C
164-551 4 died KGL0; 20,309 Q2360 withod yncptheis fillosycd By 45hyg prasnahcB@k (0300nk,) 10 was
vater . BAGmTel Afgr iR SATP S BC b ETEeon RS B I A eu i ng
(r:no)r(lfzg:r??a et th%bgﬁ%/gqp e%o m%g%y%?&gﬁ%aﬁﬂéﬁ %Ff%ng{’ :ag&i?%gg ng). Pure
pr oduct buiseswatbt, driod dvdrNa, 801, \coneentrated tr vavudr Brwifieatian vigripRatogmphy with
EtOAc/hexanes (10% to 30%) to afford enantiomer 3 (1.0211 g, 74%) as a white solid.
10  Chiral HPLC analysis of enantiomer was carried out at A = 220 nm by injecting 10 pL of an
approximately a 0.5 mg/mL solution of the sample dissolved in mobile phase onto a 25 cm x
4.6 mm Regis Technologies (R,R) Whelk-O 1 5 um column with a 1.5 mL/min flow of
(3/97/0.1) iPrOH/hexanes/TFA. Under these conditions, enantiomer 3 eluted at 12.3 min,
and the corresponding pro-drug ester of I-368 (- isomer) elutes at 13.1 min (approximate
15  retention times). '"H NMR (400 MHz, CDCl;): § 8.36 (1H, s), 8.26 (1H, d, /= 2.0 Hz), 7.98
(1H, d, J=17.6 Hz), 7.81 (1H, m), 7.69 (1H, d, /= 7.2 Hz), 7.56 (2H, m), 7.46 (1H, m), 7.39
(2H, m), 7.12 (1H, d, J = 8.4 Hz), 5.98 (1H, 5), 4.93 (1H, d, /= 15.6 Hz), 4.58 (1H, d, /=
15.6 Hz), 4.14 (2H, m), 1.67 (3H, t, J=7.2 Hz) ppm. |

20 Example 139
O, OH
Br OH N
OCHg3 U _Q 1. K2CO3, DMF o (o] N-@
+ o] . i /
FsC o 2. LiOH 0
139-S1 139-S2 139 (I-6)

[0349] In the same manner as that described in Example 28 compound 139 was prepared
from 139-S1 and 139-S2. 'HNMR (400 MHz, DMSO-ds): & 8.20 — 7.22 (m, 12H), 6.50 (s,
25 1H).
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MHz, DMSO-d6): S 11.30 (s, | H), 858 (m | H, 829 (m | H), 8.01 ((d,
J=2.8Hz,1 H), 7.55 (m 15 2H), 7.19 (d, J=8.4Hz, 1 H). [0382] A m xture
of the abso@spsmsmol 164-S2 (109 ny), brom de 164-S3 (121 mgYr/USCE®B®B (172
ng) in DMF was stirred at roomtenperature for 3 h. The m xture was
quenched with saturated aqueous Nt¥dalprequotion, extracted with Et20. The
organic |layer was dried and concentrated. Purification via flash colum
(hexane/ Et OAc 5:1) gave ester 164-S4 as 20 colorless woil. 1H NVR (400 MHz,

CDC13): S 8.64 (m 1H), 8.34 (d, J=2.4Hz, 1H), 7.86 (%: H),O:; 70.6476 (m 2H),
7.47-7.42 4H)B" 7. 38 DH 3 (d, J=9. 1 1L H,
3.72 (s, 3( Y Oqids :4 ”\!@f §-r{kz§‘8h\¢§£%¥gp 0 )N'S E)IIVECH

(3 nL / 3 m)luds agided " 0lQd MPLi OH solypion (1.5 nl) at 4

resulting mxture was stirrdd at 0 C for 4 h, 25 quenche tR 0.5 N
aqueous HO and concentrated.™The residue was extracted witd Et OAc and the
organi c | ayer d8-Sdiri ed andigperentrated. Purification vi g4 fTash col um (5%
to 20% iPrOH in hexanes containing 0.1% TFA) gave acid 1 A? as a white

lid . .. CDC13) : . d
S5 S TRP b sl o
J=8. 4Hz 7 T S 165 O
o vé Og%ﬁ% 14@5511_ %ﬁtﬂlﬁ BRMEOROWRIA 3/ 98X TA 5, PCTRY %ﬁ@%ﬂlﬂg),&éggpdégg

|7NaH, DMF ["ON F3C ~O/ F3C/ 2. LI
165- S1 1HR X 1%93), B0384)3H)n t he same nmanner as that described in Exanple

42 co und. 1 was prepared from165-Sl,. . 0 DVSO-d6): S

g 30 a’ﬁgl (ﬁ}?’ei‘ff?f‘?a"%ggﬁrs(%fﬁﬁ%‘?re Se@%%?ﬁ%]bey q&@% N 1. : NaH,

__ | O NoWARENT @ ’RBwWRIk-0L560/580,156cnt k@132, Flow: 30 ml/min, 50%
iPrOH/Hexanes-0.1% TFA.

10
Example 141

/
0 0

Br OH N OH
/OmOCH3 N U 1. C52CO3, CH3CN‘ 0 NQ
0 -
0 2. LiOH N
Cl
141-S1 141-S2 Cl
141

[0352] In the same manner as that described in Example 28 compound 141 was prepared
15  from 141-S1 and 141-S2. 'H NMR (400 MHz, DMSO-ds): & 13.40 (br, 1H), 8.08 - 6.93 (m,
11H), 6.11 (s, 1H), 3.75 (s, 3H).
[0353] The two enantiomers of 141 were separated by HPLC. Column: PIRKLE
COVALENT, (R, R) Whelk-O 2 10/100, 25 cm x 21.1 mm. Flow: 30 ml/min, 50%
iPrOH/Hexanes-0.1% TFA.
20
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10 [0385] In the sane manner as that described in Exanple 42 conpound 166
was prepared from 166-S1. 'H NMR (400 WHz, DVBO-d6): 6 8.22 (d,J=2.4

Hz, 1H), Ww833/snsdH), 7.79 (m1l1lH, 7.74 (m2H), 7.69 (dd, pdEaisds/essoh 8. 8

Hz, 1H), 7.51-7.32 (m 5H), 6.85 (d, J=8.8 Hz,1H), 1. 95 (s, 3H). 15 Exanple
167 COOEt Me COCH 173C F3C -""O N\ / 1. NaH | 0 NJO 2. BOHO 1 /1 d

Cl 167-S1 167 (IBa 191) [038 ] e sanme manner as Jlepar i bed in
Exanpl e 42 oQ d dé, was : f. cRed6¢H :

DVBO- d6): 6 (3 1H) + 8 : ,
7.73-7.63 (m 0746( H), 7012(ai01:188Hz 3H). 206
VO 03/ 080545 PCI/ US03/ 088998r Exanpl e 168 COCEt COOH F3C - F3C 1 \ ON
1. NaHEtI _ 11428IN - 0 2. L0 C C 168 168-S1 [038F In the sane

manner as that described in Exanple 42 conpound 168 was pigpared 5 from
168-S1. 1H NWVR (400 MHz, DMBO-d6): 8 8.31 (s,1H), 8.12 (d, J=2.4 Hz, 1H),

;' gg ( gq&)#t] @Z ﬁ%ﬁe(- &%%a@haéz%ség?éﬁ%]ﬂ%ﬂ%ple 58 zéﬂ%ﬁﬂmd 149 was7p\%arédn 111),

(m 5 H)frof. 159—&1ta,ndil4ﬁ-§2 HZH NBVR . (4 @ X, ®M$O- A0 20CO093 (mctlHr 16 o N/
11. NaHBnBr ONO2. UGHO C d

1H), 3.75 (s, 3H).

[0355] The two enantiomers were separated by HPLC. Column: PIRKLE COVALENT, (R,

R) Whelk-O 2 10/100, 25 cm x 21.1 mm. Flow: 30 ml/min, 50% iPrOH/Hexanes-0.1% TFA.

10 Example 143
/
0 0
Br OH N OH
/OmOCH3 N 4 1. C82CO3, CH3CN‘ 0 N@
0 >
0 2. LiOH %
CF3
143-S1 143-S2 CF3
143 (1-96)

[0356] In the same manner as that described in Example 28 compound 143 was prepared

from 143-S1 and 143-S2. 'H NMR (400 MHz, DMSO-de): & 8.38 — 6.95 (m, 11H), 6.26
15 (s, 1H), 3.75 (s, 3H).

[0357] The two enantiomers were separated by HPLC. Column: PIRKLE COVALENT, (R,

R) Whelk-O 2 10/100, 25 cm x 21.1 mm. Flow: 30 ml/min, 50% iPrOH/Hexanes-0.1% TFA.

Example 144
cl 0
Br OH N OH
Cl mocm y 1. Cs,CO3, CH;CN o N
-G -3 4
0 2. LiOH ©/40
144-51 144-52
20 144 (1-318)
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10 169-S1 169 [0388] In the sane manner as that described in Exanple 42
conpound 169 was prepared from 169-S1. 1H NMR (400 Mz, DMSO-d6): 8 8. 14
(s, 1H), WOD3/eh5439=2.8 Hz, 1H), 7.91 (d, J=8Hz, 1 H), 7. 79PCmuboiAssey’. 65
(m1H), 7.49 (dd, J=2.8 and 9.2 Hz, | H), 7.48-7.3 7 (m 15 4H), 7.17 (d,
J=9.6 H) iBkd 1 ( thd 144 Whs prdpared
J=15. 2:§’,3]1;8]H) mt@‘?,gg‘ﬂé?‘%}m é}):affdﬁaﬁsucﬁkrﬁ ﬁ&%‘ﬁ%‘l@g%@g% B bdaed
N O N £hinrlaH-S1RinG 1444S2. +HAIR (HOBMEBr, DBYISO1ds): & &35 1 7016 (o L1 H), 3023 (5¢ - ) - 170
[(-)-1-325] 20 207 WD 03/080545 PCT/ US03/08899 [0389] The two enantioners
ver e i sbiht ed by chiral HPLC using a 25 cmx 21.1 nm Regis Technol ogi es
(R R Wikl OrRe &4 LDfti6 Rk Werd ket ety HPETPEbRinmi: PIRKLE COVADENBSR,
eluted wth (50/50/0.1) iPrOHd hexanes/ 0. 19%9FA at a_ fl ow of 30 m“/[PF . 5
Exanpl eR1WhelbcO? 0099, 26cm x Bt mpaitow R animigy SQpikrOtyHexanss - A% AFS. N |/

| O d d 171 (+)-171 [(+)-1a-191] (-)-171 [(-)-1a-191] [0390] The two
enantioners were separated by chi B%!a"gﬁ%?“gm ng a 25 cmx 21.1 nmm Regis
Technol ogies (R R} WHELK-O 2 10/1 calum™at ambi ent tenperature. HPLC 10
met hods and condition: 25% Pr OH 75% He s-0.1% TFA, 30 niésaan., A=220

nm Exanple 172 COOH FaC 3C O 3C O NeR-I AN | /1 O
N chiraly HPLC (g 2 0 LOH )
\©)\cooa + _KLCOs Q/% THRFO Q/%
DMF, rt 2
Br Br Br

145-51 145-S2 14583 145
10 [0360] In the same manner as that described in Example 28 compound 145 was prepared
from 145-S1 and 145-S2. 'H NMR (400 MHz, DMSO-de): 8 13.6 (1H, br, COOH), 8.25
(1H, d, J=2.8 Hz), 8.21 (1H, t, J = 2.0 Hz), 7.88-7.90 (1H, m), 7.79~7.83 (2H, m), 7.69 A
(1H, d, J = 7.6 Hz), 7.60-7.62 (1H, m), 7.41-7.50 (3H, m), 7.18 (1H, d, /= 9.2 Hz), 6.24

(1H, s) ppm.
15
Example 146
COOEt COOH
o S oD L U
Br 0 K,CO4 LiOH g
@ACOOB ' d DMF, °©  THEmMo
CFs CF3 CFy
146-S1 146-S2 146-S3 146 (1-115)

[0361] In the same manner as that described in Example 28 compound 146 was prepared
20 from 146-S1 and 146-S2. 'H NMR (400 MHz, DMSO-dg): 8 13.7 (1H, br, COOH), 8.42

(1H, s), 8.25 (1H, 5), 8.02 (1H, d, /=9.2 Hz), 7.91 (1H, d, /=8.0 Hz), 7.84 (1H, d, /= 7.2

Hz),7.73 (1H, d, J=7.2 Hz), 7.62 (1H, d, J = 8.4 Hz), 7.39-7.51 (4H, m), 6.38 (1H, s) ppm.
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OCH3 OCH3 OCH3 172 (+)-172 (-)-172 15 [03911 The two enanti oners were
separated by chiral HPLC using a 25 cmx 21.1 nm Regis Technol ogies (R R
VWHELK- O 2v00848640l unm at anbi ent tenperature. HPLC net ROTAISA3I6BS99
conditions: 25%i PrOH 75% Hexanes-0.1% TFA, 30 nL/min., ?=220 nm Exanple
173 COOH COOH COOH at O N chiral pigatple147* O N1 10 OCH3 OCH3 OCH3 20 173
(+)-173 (-)-173 208 WO 03/ 080545 PCT/'US03/08899 [0392] The two

enanti oners were separate chiral HPLcﬁoElSI ng a 25 cm x 21¢doHmm _Regi s

Technol ogi es &R R) WHE K— 0/ 10& @ i ent terpe LC

met hods sandh congit i on 0 1 Prgbt 50 07 1%0HA, 3 LA, A=220
Be FREH F3 B ONISRACHT O 8I

M 5 Exa

(+)-174 (+)-174 Na sal t,,J 0393] A suspensrpn of (+)-174 (1.80 g, 4.02 nol)
in ca. 100 mL of CH3CN was heated wuntil ?° was a clear sol ut ig‘h, t hen
cooled to r%fsAsquth ng ag. NaOH (2N,,¢,01 nL, 4.02 10 l) was added,
and stri pp1é bt sol ven i n vacuo. The residue was dissolved in water and

I hi | | t ford d 1H NWVR
(00 vHEE o Bgefid gw%ﬁér%es?am% g iyl Sp3hnbRu IRLYE, figpurdy 5 05
(1H 5 M o 139-S134d 18752, 7 'ANNRH400MHZ, DIMS OLdh1.8 18.5 [, Sbr,ZCﬂD)L]) $161 (1 H,
s) ppm 15 Exanple 174A F O 2-am nophenol F Ocat. pTsOCHF N C N O Et3N,

CHZCI 2 (1HsOA.85ef7I80X 1H, in),77. 17800 THANG17.67 G1AL <k J =7l 7.@tH, dop R 3.2
Hz), 7.59 (1H, dd, J = 7.2, 1.2 Hz), 7.39-7.49 (3H, m), 7.13-7.21 (2H, m), 6.08 (1H, 5), 3.80

(3H, s) ppm.
10 Example 148
COOEt COOH
o 235 £
! 0 N
Br TDMF.it, THF/Hy THFHO B
cl
cl
148-51 148-S2 148-S3 148 (1-195)

[0363] In the same manner as that described in Example 28 compound 148 was prepared
from 148-S1 and 148-S2. NMR (400 MHz, DMSO-dy): 8 13.5 (1H, br, COOH), 8.11 (1H,

15 d,J=2.8 Hz), 7.86-7.88 (1H, m), 7.81-7.83 (1H, m), 7.65-7.75 (5H, m), 7.41-7.49 (2H, m),
7.23 (1H, d, J= 9.6 Hz), 6.18 (1H, s) ppm.

Example 149

COOEt COOH
OH N /@/k /©)\
COOEt + _KCOs _LioH
MR, THFIHO
149-51 149-S2 149-S3 149 (1-99)

20
[0364] In the same manner as that described in Example 28 compound 149 was prepared

from 149-S1 and 149-S2. . 'H NMR (400 MHz, DMSO-ds):  13.7 (1H, br, COOH), 8.41
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OHI | 174AS 0 41 p NaH DW 50 CF 174A [0394] To a solution of

2- am nophenol (10.64 g, 0.0975 nol) and Et3N (14.24 nL, 0.102 nol) in
CH2C12 (290 osh§osat O C was added drop wi se 2, 5-difl uoro- beazagh3/esshori de
174A 20 S1 (16.39g, 0.093 nol). The resulting m xture was stirred at 0 Cto
rt over P{fﬂﬁs,’s.(ﬂj 1Ht,Gﬁjwstdﬁzf—b%glﬁm{ﬂ@s.*oq@z)vw.sbgim 0= DA .esﬁzm,he
organi c l'ayér was dried over” Na2SO4 and 209 WO 03/ 080545 PCT/ US03/ 08899
concent dal 8.6 Hz)y 238K od, = &6 Hz)y Lde-715U@BHSM)a6.33 (Hai 9 ppal- | ow solid. 'H
NVR (400 MHz, DWMsO-d6): S 10.06 (s,1H), 9.52 (d, J=8.0 Hz), 8.0-6.79 (m
7H). [0395] To a suspension of the above crude product 174A-S2 in toluene
(300 m.) was added pTsOH rmnohydr@iﬁnlglé.lgog). The resul ti ng suspensi on was
refluxed at 120 Cwith a 5 Dean-Stark condenser for 16 h. The reaction was
cooled to rt, concentrated=nn vacuo, dilogbed W th Et CAc, washed w th sat.
NaHCO3 and brife, dri Na2SO4 on ted in _waew
174A-S3 (1 g COET % ' Wok,88,ePpS a palle | Liow, sol
VHz, DMVSGr : 87.9 m 1H)omF, 4. gSgW. 9 @/Zﬁ% Tur860 (Th 2H)
(m2H). [0396] To a sglution of 174A-S4 .88 g, 12.32 mmol)
at 0 C was added 10 NaH (0.96 g, 24.03 n#ol). The resulting ¥ xture was
warnmed up to rt, and stirred at rt for 1 h. To this reaction m xture was
addegl a solf¥tS§ton of WBPHA-S3 (2.85 g, 1983 mmol) in DMV (¥8H¥EY, and the
resulting m xture was heated at 50 C for 12 hrs. After cooling to r.t., the
reacti of03sbKt Ui thewase gamnehsdhatideseribod th Bxainplel 28swimpound 450 wrs prepared Et OAc.

I vacagomTIe-§ Lad e HIMEAIO MRS it b 00T E PV HATA oS 2
7 60-7. Butthy 581 Do, s L By el T GRS R G702 BT 6 1o

(s, 1(11?\]%_1}[,@9}?1}1, The two enantioners were separated by HPLC. Col um: PI RKLE
Cov. :

ALE (R R Whelk-O2 10/100, 25 cmx 21.1 mm Flow 30 m/mn,
i PrOH/ Hexanes-0. 1% TFA. 20 Exanple 174B _ CO2H CO2H F N\/ NaH, DWF O

Example 151
e 55 D i,
OMe OMe OMe
151-81 151-82 151-83 151

[0366] In the same manner as that described in Example 28 compound 151 was prepared

15  from 151-S1 and 151-S2. 'H NMR (400 MHz, DMSO-ds): 6 13.4 (1H, br, COOH)),
7.83-7.85 (1H, m), 7.77-7.80 (1H, m), 7.66-7.72 (4H, m), 7.62 (1H, d, /= 3.2 Hz),
7.40-7.47 (2H, m), 7.11-7.19 (2H, m), 6.01 (1H, s), 3.81 (3H, s) ppm.

Example 152
COOEt COOH
B ™o B’\@*o N@ . Br\©/k0 ﬁ‘@
B'\O/‘\cooa + ©/K © _—>D':;?ri ©/'\o THLS'::; do
@ cl a
20 152-51 152-S2 152-S3 152
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50C0 it OH+0C 0 G FF 174B-S1 174A-S3 174B [0398] In the sane
manner as that described in Exanple 174A conpound 174B was 25 prepared from
174A- S3 amd 03/@shB4S1. ' H NVR (400 MHz, DMSO-d6): 8 13.38 (BCT/aid3/0887a 91-7. 83
(m2H), 7.81-7.78 (m3H), 7.48-7.41 (m5H), 7.24 (m1H, 6.15 (s, 1H).

E 0399] [Bfaﬁ%]l ‘Qﬂgﬁ%@% %gﬁér ag‘?ﬁa‘% dé&ﬂﬁé@h%MF?l@EthnQ@hmz Whiprear6dOVALENT,

cmx 21
i Pr OH/ Femrlsa-sl ah%mmz 21H wmmgo«nmwaa)m;das@svmem brm@@ﬁ)é 374C C2H
C2H F N1l NaH, DW C | gH S EF
174G S1(1Hz 403843 (1H4G {ﬁZ@d]lZ)bﬁ8§h’é9%é1r¥é %F{rﬁ‘éﬂé l‘ﬂa‘P) 7 B3 i F)Exanpl e

e cobhdy ol ey R R b RS T [/ 52 e p I opgt VR [0, g
(m3H), 7.38 (m2H), 7.13 (m1 H), 6.81 (m1 H), 5.62 (s,1 H. [0401] The

two enantiomers were separated by pidfple P93 uim: Pl RKLE COVALENT, (R, R)
Whel k-O 2 10/100, 25 cmx 21.1 mm FI ow. 30 m/mn, iPrOH Hexanes-0. 1% TFA.

10 Exanple 174D C CO2H Cl HFNNaHoaBéFON\/ 0 50 Coooh |-Q OH + 0
F 174A-S3 F  &74D-S1 97 0402] In t ner as th gsGr{bpd in
[
Exanpl e 17 pun W/Hzo ©)\o
DMFrt

153-81 a
153-S3 153
[0368] In the same manner as that described in Example 28 compound 153 was prepared

from 153-S1 and 153-S2. 'H NMR (400 MHz, DMSO-dg): 5 8.09 (d, /=2.4Hz,1H), 7.86
10 (m,1H), 7.78 (m,1H), 7.67 (m, 3H), 7.45-7.42 (m,4H), 7.23 (d, J=9.2 Hz,1H), 6.09 (s,1H),
1.28 (s, 9H).

Example 154

H
B OH N COOMe oo
COOMe + 0 K,COs \ _LioH I 5
DMF.L do THF/H,0

OCHs

154-S1
154-S2 OCH; OCHs
154-S3 154
15
[0369] In the same manner as that described in Example 28 compound 154 was prepared
from 154-S1 and 154-S2. 'H NMR (400 MHz, DMSO-dg): & 7.83 (m,1H), 7.73 (m, 3H),
7.62 (d, /=2.4 Hz,1H), 7.44 (m,4H), 7.38 (m, 1H), 7.15 (m, 2H), 5.96 (s, 1H).
20 Example 155

OH N COOEt COOH
X ’ o 15D o (T2
(o] LiOH
COOQEt + KoCOs lo = c o
c DMF,it, © THFH0

15551 OCHs OCH

155.52 OCHs
155-83 155
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15 prepared from 174A-S3 and 174D-S1. 1H NWR (400 MHz, CDC13):

(m2H, 7.66 (m1lH),
(m1H), o6wvad3/(%34H) .

Col um: PI RKLE COVALENT,

6 7.93-7.86
7.55-7.46 (m4H), 7.37-7.33 (m2H), 7.15 (m 1H), 6.82
[ 0403] The two enantioners were sepacatsos/sgoHPLC.
(R R Wielk-02 10/100, 25 cmx 21.1 mnm Fl ow

e R RSN G A BscrdRd EXBRBhPle 28 dompoth 55 @GR prepatdd\ /

30 nl /i i Pr
NaH, DW-%OLI\ 050CI i-QOH+1, /10
174A- S3frdbRABSES1 2idl1 3865 D 3/ HOORIRS(40e MsI2ME 88

&)R 3)m3 F (R
: 8 7-8a6m) 1 %

m 174F- S1
my 350> manner

as that described in

and 174768i(m, Enip

K2C03 0 Li
175(411- 8)

conpound 175 was prepared

74 oun 7 prepared from 174A- S3
L FB0" ok Mo B LD T 170 N o N/ TBr o
H_~/ 1 +1 0 DWW, rt, THF/H20 5 175-S] 175-S2 175-S3

[0405] In the sane ,ma.l"!@ﬁ{mﬁﬁ 1spat described in Exanple 28
from 175-S1 and 175-S2. 'H NWR (400 MHz,

DMSO-d6): S 13.4 (1H, br, , 8.80 ( s), 8.07 (1H, d, cox8.0_Hz),
7.86-7.88 (2Herm, 7. A (3H, Mo L. 11 td, J=€ 40 Hz) ,
7.55 (1 At ~obodt 3 7 O5H, , 7. 1 H, N JEo 2, 621 (1
H s) ppm anpl e 176’ COOEt5Fs o CodmEHEt OH N F3C 0 N +
O Cs_CO8 O lg564 OCH,

Sen OCHs

156-S2 3
156-S3 156
[0371] Inthe same manner as that described in Example 28 compound 156 was prepared

from 156-S1 and 156-S2.

Example 157

COOMe

o N LiOH

! ——

9 THF/H,0

Br
157-S3

@%»o

'H NMR (400 MHz, DMSO-dg): & 8.27 (s,1H), 7.99 (d, J/=2.8
Hz,1H), 7.81-7.75 (m, 2H), 7.71 (m, 2H), 7.63 (d, J=2.4 Hz,1H), 7.47 (m, 2H), 7.20 (m, 2H),

COOH

O N

<)

Br
157 (1-325)

In the same manner as that described in Example 28 compound 157 was prepared

from 157-S1 and 157-S2. 'H NMR (400 MHz, DMSO-de): 8 13.40 (s,1H), 8.22 (d, J=2.8
Hz,1H), 7.85 (m,1H), 7.79-7.74 (m, 4H), 7.48-7.38 (m, 5H), 7.19 (d, J=9.2 Hz, 1H), 6.14 (s,

10

6.26 (s, 1H).

Br OH N
O/kcoom +
157-81 Br
157-82

15

[0372]

1H).
20

Br

/©/,\cooa +
cl

158-S1

Example 158
o ) oo
0O N )
° _KLOs ’o T:FOIH o ¢
DMF,t, C Hy
Br
158-S2 Br
158-S3

202

158 (1-322)



CH3CN rtl THE/H20 O 176-SI 176-S2 176-S3 176(111-2) 15 [0406] In the sane
manner as that described in Exanple 28 conpound 176 was prepared from
176- S1 amloD3680S2s ' H NVR (400 M—Iz DMSO-d6): 8 8.82 (1H, PGT/US&;/(JKB%( 1H, s),
8.09 (2H, t, J=8.2 Hz), 7.88 1HdJ—80Hz)783786 1H m,

;_ gg (71&?73i2|1n‘} %am}ré%n(eg#_t’h n\;des ﬁbe§ ?ﬁg%)nplgzgéonréﬂd;ndg;gg rrwéas g%fﬁ:edl 2 Hz),

COOH _ ok 1§3ﬂsNahd1 158-SZ~ ‘& NMR (400-MBIzNDMSO-dgir & 8QOMEL/=2.4N2,1H),R.8r N K2C08

-- Br LiOH Br Br THF/ H20 Br Br 177-S1 177- 7 1 -
212 VOGN BRGSERTRAH)LS58 (088007 4GB 71118 (ated AiateD: 620 (D >
descri bed in Exanple 28 conpound 177 was prepared from 177-S1 and 177-S2.

"H NMR (400 MHz, DVMSO-d6): S 13.5 8.00-8.06 (3H, m, 7.78
(1K dd, J= 9.2, 2.4 Hz), 7.51-7. E%}'Fﬂﬁbiw, 7.36 (2H, d, J= 8 4 H), 7.24
(1 H d, J=28.8 Hz), 6.07 H, s) ppm 5Exarrp|e 178 COCEt Br OH N=\
Cl ON iO N:~ Cl  COOm N K2CG3 rt:ac THE/ Br Br
Br 178;SL 17/B-S2 17 (X|-2§? thogama
descri bed I‘:??B'ﬁpfe corrpo'&iﬂ;_>178 redmpmg ©§K

159-51 159-52 B

159-S3 159 (1-318)

[0374] In the same manner as that described in Example 28 compound 159 was prepared

10  from 159-S1 and 159-S2. 'H NMR (400 MHz, DMSO-d¢): 6 8.32 (s,1H), 8.25 (d, J=2.4
Hz,1H), 8.03 (d, J=8Hz,1H), 7.83-7.71 (m, 5H), 7.48 (m, 2H), 7.26 (d, J=9.6 Hz,1H), 6.38 (s,
1H).

Example 160

COOH
o o Se%
COOMe + KZCO:S _LoH e S
HyCO TOMF. 1, HiCO d THHO
OCH; OcHs

160-S1 160 -S2

15 160-S3 160

[0375] In the same manner as that described in Example 28 compound 160 was prepared

from 160-S1 and 160-ISZ. 'H NMR (400 MHz, DMSO-de): 8 13.20 (s,1H), 7.84 (m, 1H),

7.76 (m,1H), 7.63 (m, 3H), 7.47-7.40 (m, 2H), 7.17-7.11 (m, 2H), 7.01 (m, 2H), 5.89 (s,1H),
20  3.79 (s, 3H), 3.75 (s, 3H).

Example 161
COOH
B OH ,\i'@ COOEt c @
cl o N 0o N
C'OJ\COOE‘ * © KCO3 \(j/k I@ _LOH o
T o THF/H,0
OCH

161-S3 s o
161-52 OCHy Ho

161-S1 161

25 [0376] In the same manner as that described in Example 28 compound 161 was prepared

from 161-S1 and 161-S2. 'H NMR (400 MHz, DMSO-de): 8 8.01 (m,1H), 7.85 (m1H), 7.77

203



10 from 178-S1 and 178-S2. 'H NWR (400 MHz, DM5O-d6): S 8.01-8.06 (3H, m,
7.79 (1H, dd, J=8.8, 2.8 Hz), 7.51-7.56 (2H, m, 7.47 (1H, m, 7.35-7.37
(3H, m, wWoas/0¢kk d, J= 8.8 Hz), 6.13 (1H, s) ppm ExanpCe/uksdgos8®0OVe COCH
Br O—IN:\ Br ON=\ Br N3 O N Br KCONNLI OHNNN DW, rt, THE/H0 C
Cl é@,liﬁi’r & (nl7ﬁ:1)52 58704156, 11719 7.110489]=2 arid @8 SR )II0€Y, B9.¢ hat
descrl b 28 compound 179 was prepared from 179-S1 and 179- S2.
'H NWVR H&ﬂ@I)NBwS(QWEDSG%)(S B.03-8.06 (2H, m, 7.94 (1H, d, J = 2.4 Hz),
7.68 (1 H, dd, J 8.8, 2.8 Hz), 7.62 (1 H n), 7.48-7.54 (3H, m, 7.41 (1
H d, J 20 =7.6 Hz), 7.26-7.32 (2H, m, 6.13 (1H, s) ppm Exanple 180
COCEt COOH OH N FC 3 ON Br N HAsxXampltH62- /Y F3C COCEt + N K2CO3 111 ,
NLiOHN DM, rt, THF/ H20 Br Br Br 180-Sl1 180-S2 180-S3 180 (Xl -29) 213

WO 03/ 080545 PCT/ US03/08899 [0410] In th p_yanner as th deseri bed in
Exanpl e 28 cdffBund-180 was. prepar ed ﬁ @ and 180@.§{35HN (400
Mz, DMB os~( d, MNeCos 8 Hr), AZAF-8. 020k 2+, AR AL (1H, dd,
J= 8.8, & & 717 (2 7.67 , , J= 8.2 Hz), 58 (1H, d,
J= 8.2 Hz), MB1-7.55 (28, ™, 7.29 (1H dJ J= 8.8 Hz), 6.28 (H, s) ppm
5 Exanpl e 181 COOH,, Br OH O N- GO0 G /1 + NN K2CO8

162-S1 ) I L

[0377] A mixture of ester 162-S1 (205 mg, 0.42 mmol), 4-fluorophenyl boronic acid (71
mg, 0.51 mmol), Pd(OAc); (19 mg, 0.084 mmol), 2M Na,CO; (0.42 mL) in DMF (9 mL)

10  was stirred overnight at room temperature under nitrogen. The mixture was diluted with
EtOAc, filtered, washed with brine, dried, and concentrafed. Purification via flash column
(hexane/EtOAc 5:1) gave ester 162-S3 as a white solid. 'H NMR (400 MHz, DMSO-dg): &
8.35 (d, J=2.8Hz,1H), 7.89 (m, 2H), 7.83 (m,3H), 7.74 (m, 2H), 7.59 (m, 2H), 7.45 (m, 2H),
7.28 (m, 3H), 6.38 (s,1H), 4.13 (m, 2H), 1.08 (t, /=7.2Hz, 3H).

15 [0378] To asolution of the above ester (90 mg) in THF /MeOH (3 mL / 3 mL) was added 1
M LiOH solution (1 mL). The resulting mixture was stirred at room temperature for 0.5 h,
quenched with 1N aqueous HCI and concentrated to remove the organic solvents. To the
residue was added water. The formed solid was filtered, washed with water, and dried to
afford acid 162 (82 mg) as a white solid.

20 [0379] 'HNMR (400 MHz, DMSO-de): & 8.35 (d,J=2.4Hz,1H), 7.90-7.78 (m,5H), 7.74
(m,2H), 7.57 (m,2H), 7.48-7.41 (m,2H), 7.32-7.26 (m,3H), 6.23 (s,1H).

Example 163
cooa
COOEt B(OH),  pPd(OAc),
o r\'l 2M Na,CO3
o + DMF
F
Br 163-S2
163-S1

163-83 163

25

204



| i,
(X -|35)

181 was pwepangd4l10 from 181-Si and 181-S2. 'H NWR (400 I\/PIET/USDB@BQIEB):

7988
88

colum at anbi ent terrper

i Pr OH hddafres? 8.4zl H

LiOH_/ NN DW, rt, NTHF/H20 Br Br Br 181-S1 181-S2 181-S3 181
[0411] In the sane manner as that described in Exanple 28 conpound

(+)- 181, Té%t at 4.0to 5.3 mn, and the (-)-181 at 5.8 to 7.1 mn.

Exanpl e

( 1KGOB
(XI - 25)

Br NLIOHBr ert, C THEH20 C1 C 182-S1 181-S2 182-53 182
20 [0412] In the same manner as that described in Exanple 28

conpound 182 was prepared from 1&xagplahéd 182-S2. ' H NVR (400 MHz,
DMSO-d6): S 13.5 (1H, br, COOH), 8.04 (2H, q, J = 3.2 H), 7.91 (1 H, d, J

d, J= 8.

s Soosgep Lo o238
03/ 0805 use%ﬁas t X r_N H‘Q%n @m
I 1 N _ Bk 1IsC ' o, Wb r©,  THE/ H20 @/&0

cl cl '

= 2.8 H), 7. 66!%£‘1§1H dd, Jn= 9.2, F Hz),CGzM52 7. 54 (4H©Ef)£;H7 36 (2H,

10

15

20

25

30

(1H°H0N \J

164-S1 a Cl
164-S2 164-S4 164 (X1II-3)

[0381] A mixture of 164-S1 (0.7 g), 2-amino-3-hydroxy-pyridine (0.45 g) and PPA (9.0 g)
was heated for 1h at 175 °C under nitrogen. The mixture was then poured into water, basified
by adding saturated aqueous NaHCOj solution. The resulting mixture was extracted with
EtOAc, washed with brine, dried and concentrated to give phenol 164-S2 as a pale yellow
solid (265 mg). Pure product was obtained by recrystallization from MeOH. 'H NMR (400
MHz, DMSO-dg): & 11.30 (s,1H), 8.58 (m,1H), 8.29 (m,1H), 8.01 ( (d, J/=2.8Hz,1H), 7.55 (m,
2H), 7.19 (d, /=8.4Hz, 1H ).

[0382] A mixture of the above phenol 164-S2 (109 mg), bromide 164-S3 (121 mg), Cs;CO;
(172 mg) in DMF was stirred at room temperature for 3 h. The mixture was quenched with
saturated aqueous NH,Cl solution, extracted with Et;0. The organic layer was dried and
concentrated. Purification via flash column (hexane/EtOAc 5:1) gave ester 164-S4 as
colorless oil. '"H NMR (400 MHz, CDCl3): & 8.64 (m,1H), 8.34 (d, J=2.4Hz,1H), 7.86
(m,1H), 7.76 (m, 2H), 7.47-7.42 (m, 4H), 7.38 (m,1H), 6.93 (d, /=9.2Hz,1H), 5.78 (s,1H),
3.72 (s, 3H).

[0383] To a solution of the above ester (40 mg) in THF /MeOH (3 mL/ 3 mL) was added
0.08 M LiOH solution (1.5 mL) at 0 °C. The resulting mixture was stirred at 0 °C for 4 h,
quenched with 0.5 N aqueous HCI and concentrated. The residue was extracted with EtOAc
and the organic layer was dried and concentrated. Purification via flash column (5% to 20%
iPrOH in hexanes containing 0.1% TFA) gave acid 164 as a white solid (22 mg). '"H NMR
(400 MHz, CDCl;): 6 8.70 (m,1H), 8.24 (d, J=2.8Hz,1H), 7.98 (m,1H), 7.57 (m, 2H), 7.45-
7.38 (m, SH), 6.85 (d, J/=8.4Hz,1H), 5.75 (s,1H).

205

t QCOOH Br CHNQON I \ ONN/ N, N, COCEt + Br N

t

S
06 (2H, m, 7.98 (1H, d, J = 2.4 Hz), 7.77 (1 H, dd, J = 9.2, 2.4

|a§§(7] gﬁ'bt%lg F@irﬁmna?;er%éf%t égscﬁgé'c‘l inBxample £67 dondbbubéHi63 Was p?ep&ﬂ:d( 1H, d,

he two enantlorrers were isolated by chiral
HPLC uSfrevg 18329 amd D63 5L, 1 'HINNRRG#Q0 VEth BNBSQidey S(E3 R, ikl klz31D), 780/ 100

¥ 6 G 30 AP bt Ho e BED 200 i SR

/

+
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183-SI 183-S2 183-S3 183 [0413] In the sane nmanner as that described in
Exanpl e 28 conmpound 183 was prepared 5 from 183-S1 and 183-S2. 1H NWR (400
MHz, DMVSOvA63M8084313.3 (1H, br, COOH), 8.02 (2H, q, J= 3. PCHa)sp3/0884B- 7. 52
(4H, m, 7.32-7.35 (3H, mM, 7.21 (1H d, J= 8.8 Hz), 7.14 (1H, dd, J 9.6,
3.2 Hz), 5.86 (1H, s), 3.77 (3H, sﬁxapﬂml éxample 184 OOH OOvw OHN- OO
NON 1. KZCO3/DMF N-N.Br + 2. LIOCH C 10 184-S1 184-S2 184 (Xl -26)
[0414] In the sanme margner as that descrl bed i n Exanpl e 28 conpound 184 was
prepared from 184 S1 e184 82 1H NVR (400 VHz 6 8.04 (m
%, 7.53 (m 2H),

2H), 7.88 (d, J= 8 and

7.38 (m2H), 1@ ,0 ,, arrple OHN t OH N F3C
ON F3C NIQ11 N }plvFNz et A 185-S2 185
(XI-20) 20 [0415] In e sarre rranner as that describedy/t I:oxarrpl e 28
conpound 185 was pr epaﬁ'Fed from 185-S1 and 185-S2. 'H NiR (400 Mz,

DVSO-d6): S 8.02 (mesa), 7.96 (d, J=2.8 Hz, 1H), 7. 1713@@)(m 4H) |
7.60-7.51 (m 3H), 7.37 (d, J=8.8 Hz, 1H), 6.29 (s, 1H). 08011 o

03/ 0805%%84 CTinU%(é)?s’ér(f)lg ?nga%ner%qhng? deSC]I’l%Qd 1(3 ﬂ_:iimple 42 compound 165 was prepared

5 from 165-S1. '"H NMR (400 MHz, DMSO-ds): 6 8.32 — 7.22 (m, 11H), 1.80 (s, 3H).

Example 166

COOMe Me

o N 1. NaH, Mel |

| AL LALLLING
©/‘\o 2. LIOH ©/‘\o
Br

Br
166-S1 166 (1a-325)

10 [0385] In the same manner as that described in Example 42 compound 166 was prepared
from 166-S1. 'H NMR (400 MHz, DMSO-de): & 8.22 (d,J=2.4 Hz,1H), 7.85 (m,1H), 7.79
(m,1H), 7.74 (m,2H), 7.69 (dd, J=2.4 and 8.8 Hz,1H), 7.51-7.32 (m, 5H), 6.85 (d, /=8.8
Hz,1H), 1.95 (s, 3H).

15 Example 167
COOEt o Me COOH
FoC S N@ s ° N@

1. NaH, Mel )
I Lren e . 5

©/Lo 2. LiOH E::]/k

o] Cl
167 (1a-191)
167-S1

[0386] In the same manner as that described in Example 42 compound 167 was prepared
from 167-S1. 'H NMR (400 MHz, DMSO-dg): & 8.34 (s,1H), 8.12 (m, H), 7.99 (m, 1H),
20  7.81 (m,1H), 7.73-7.63 (m, 4H), 7.46 (m, 2H), 7.01 (d, /=8.8 Hz, 1H), 1.92 (s, 3H).

206



OCEt HNNC ON ~C NN Br
[0416] In the sanme manner as that
pr epar ed woOfos/08$n5486- S1 and 186- S2.
2H), 7.94 (d, J=2.8 Hz,1H), 7.69
(m2H), 7.48 (s, 1H),
IOV OHN 1 ON Br
(XI-44) [0417] In the sanme nanner

187 was prepared from$8% S1 and
(m 2H), 7.67 ( oS?M*@H)
3H), 7.17 (m1H) W

Nl-,/ ~-DNZ 0 N Br + N

188-S2 188 (XI-42) 20 [0#18]

Exanpl e 28 conpound 188 Was pr epar ed

MHz, CDCl13): S 8.18 (d¢s-SF2.4 Hz,
[0387]
5 from 168-S1.

7.39-7.30 (MEx4
+ NON 1. K208/

+ 1Cl 186-S1 186-S2 CI 186 (XI-19)
descri bed in Exanple 28 conpound 186 was
"H NVR (400 MHz, DNMSO #6Y/USEB/E&RSQL (m

(dd, J=2.8 and 8.8 Hz,1H), 7.56-7.52
le168 15 (s,1 H). Exanple 187 OCH O
N,N 2. UGH 187-S1 10 187-S2 187

as that descrl bedobn Exanpl e 28 conpound
187-S2. 00 MHz O-d6): S 8.04
meﬁQu(m 2 7 0 , 7.28 (m

I

83 OCH 0 W OH
3CI 3C 2. LIOH 188-8S1

In the sane rranner as that described in

from 188-S1 aq 188- S2.
8.01 (m

"H NMVR (400
1H),

In the same manner as that described in Example 42 compound 168 was prepared

'H NMR (400 MHz, DMSO-d): & 8.31 (s,1H), 8.12 (d, J=2.4 Hz,1H), 7.95

(m,1H), 7.85 (m,1H), 7.79 (m,1H), 7.74 (m,1H), 7.67 (m,1H), 7.59 (m,1H), 7.48 (m, 2H),
6.89 (d, J=8.8 Hz,1H), 2.62 (m,1H), 2.40 (m,1H), 0.59 (t, J=6.8 Hz, 3H).

Example 169

(J

COOH

F;C
N
1. NaH, BnBr O ? I@
2. LIOH ©/\o
Cl
169

In the same manner as that described in Example 42 compound 169 was prepared

'H NMR (400 MHz, DMSO-d): 8 8.14 (s,1H), 7.97 (d, J=2.8 Hz,1H), 7.91

(d, J=8Hz,1H), 7.79 (m,1H), 7.65 (m,1H), 7.49 (dd, J=2.8 and 9.2 Hz,1H), 7.48-7.37 (m,

6.72 (m, 2H), 6.54 (m, 2H), 3.75 (d, J=15.2Hz,1H),

Example 170

COOEt
FiC o ,Q
on
Ci
10 169-S1
[0388]
from 169-S1.
15 4H), 7.17 (d, J/=9.6 Hz,1H), 6.79 (m,1H),
3.54 (d, J=14.4 Hz,1H).
COOH
{ Chiral HPLC
(0] —_— -
Br
171
20

oo

()-170 [(-)--325]

&g@

(+)-170 [(+)-1-325]

207



216 WD 03/ 080545 PCT/ US03/ 08899 2H), 7.69 (m 4H), 7.54 (m 2H), 7.44 (dd,
J=2.4 and 8.8Hz,1 H), 6.97 (d, J=8Hz,1 H), 5.91 (s, | H, 1.3 9 (s, 911).
Exanpl e M0 00kks O OR OH N PIZ O Br + N'N 1. K2CO3/ DVF ECTAS/08899 LI OH Cli

Br

In the same nmanner as that

descri b
1H NWR

J=2.4 aﬂiebhﬁo@gws (RR) WHESK-0r3 10400 colgyn @mmlpqynt tqmmga(u(ge Thg 9

189-S1 189-S2 Br

5 189 (X -32) [0419]
0]n XA EnadBomersneets thold&@ Myechinl BPACaGing @ 251eh892 IS nanitedi89- S2.
Mz, DVBO-d6): 8 8.0 (m2H), 7.94 (d, J=2.8Hz,1 H), 7.74 (dd,
lugingpps 1 ) |
190- S1 0~ O-

5.97 (s, 1 H) 1
190- S2 éilﬁtfd"?@%%(?fl)l ﬁ%ﬁ@%@iﬁéﬂ}%ﬁ%@ as ‘Rj ?3%?3“516@1 ed in Exanple 28

conpound 190 was prepared from 190-S1 and 190-S2. 1H NWR (400 MHz,

DMSO-d6): S 8.04 (m 2H), 7.52 (m_2H), 36(m 2H), 7.33 (d, J=3.2
Hz, 1), 7.27 (m3H), 7.21 (d, J 8F8XW1$|1|71 7.13 (dd, J=3.2 and 9.2Hz, 1
H, 5.82 (s,11-1), 3.79 (s, 3H). 20 Exanple 191 0 OH O CEt Q4 N NI N
Br + N 1. K2CCBO@MF N 110 2. |iOH O F.C
FsC *O0 N : \[::r4<6 N’é::>
chlraIHPLC I [
©/k o [j/ 0
cl cl

Ci
171

[0390]

(H-171 [($)-1a-191]

(-)-171 [(-)}-1a-191]

The two enantiomers were separated by chiral HPLC using a 25 cm x 21.1 mm

Regis Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. HPLC

Example 172

COOH

FsC

*O N

I
O

OCH;
(+H)-172

COOH

N

F3C\©AL E>)\

- OCH,
()-172

methods and condition: 25% iPrOH-75% Hexanes-0.1% TFA, 30 mL/min., A=220 nm.

£)

0

The two enantiomers were separated by chiral HPLC using a 25 cm x 21.1 mm

Regis Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. HPLC
methods and conditions: 25% iPrOH-75% Hexanes-0.1% TFA, 30 mL/min., A=220 nm.

10
COOH
FsC
% T chiral HPLC
_———
OCHs
172
15 [0391]
COOH
0 ﬁ chiral HPLC
-
o
OCHs
20 173

Example 173

COOH

@%ﬁ@

* 0
OCH,
(+)-173

208

()-173



191-S1 191-S2 191 (XI-40) [0421] In the sane nmanner as that described in
Exanpl e 28 conmpound 191 was prepared from 191-Si and 191-S2. 1H NWVR (400
VHz, CDClSWOO&/Oﬂ)saQ (d, J=2. 4 Hz, 1H), 8.01 217 WD 03/ 08054BCPTHN3/588’ 08899
(m2H) 7.54 (m 2H), 7.42 m3H) 7.06 (d, J 8.8Hz,1H), 6.90 (d, J=8.8Hz,

> fBop( e fodRofr ibiragd S BAIRLE2480 QPR O O 1

( Xl - 43) REQ$ Z2dhnblo gi BERIYWHELIHEY 2 ae/w(memudmo: ambedt tempemmpj HPR8 conpound
192 was prepared from 192-S1 and 192-S2. 'H NWR ( )\/Hz dé): S 8.04
(m 2H) methoggandicongitpng: 50 iPr¥- 50,%%@%@@@ -0.5%oLEA, aBIanh piZXDNEg My’ 5y (m
4H), 7.36 (m 2H), 715(d J88Hle) 10 5.97 (s, 1 H), 1.30 (s, 9H).
le 193 _ 0 OHO W le\l_z(mlhl%l K2C02/DMF NN Br + 2. LION
Cl & 193-Sl 193-S2 193 15 [0423] R'Re"Same manner as that described in
was prepared from 193- Sl and 3ns2. 1H NWVR (400

m 2 7.87 (d, J=2.8 617(d =2. 8 and
: m 5H), 5.99 (s,I
NaOH
————

(+)-174 (+)-174 Na salt

[0393] A suspension of (+)-174 (1.80 g, 4.02 mol) in ca. 100 mL of CH3CN was heated
until it was a clear solution, then cooled to rt. A solution of aq. NaOH (2N, 2.01 mL, 4.02

10  mmol) was added, and stripped off solvents in vacuo. The residue was dissolved in water and
lyophilized to afford desired sodium salt (1.87 g) as a white solid. "H NMR (400 MHz,
DMSO-dy): & 8.33 (1H, s), 8.04-8.07 (2H, m), 7.81 (1H, m), 7.72 (1H, m), 7.59 (3H, m),
7.45 (2H, m), 7.12 (1H, d, /= 9.2 Hz), 5.51 (1H, s) ppm.

15 Example 174A
F O F O F N@
2-aminophenol cat. pTsOH ]
c . N (o]
H
Et;N, CH,Cl, OH reflux
F F F
174A-51 174A-S2 174A-S3
COH
CO,H
SPNp Tl
174A-S4‘ o
NaH, DMF
50°C F
174A

[0394] To a solution of 2-aminophenol (10.64 g, 0.0975 mol) and Et;N (14.24 mL, 0.102

mol) in CH,Cl, (200 mL) at 0 °C was added drop wise 2,5-difluoro-benzoyl chloride 174A-
20 S1(16.39g, 0.093 mol). The resulting mixture was stirred at 0 °C to rt overnight, diluted with

EtOAc and washed with 1N HCI and water. The organic layer was dried over Na,SO4 and
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Exanmple 194 0 OH OOw OHI / / ON | N 1. K2CGB31IDMF | N N Br + 2. LiOH
20 194-S1 194-S2 194 [0424] In the sane manner as that described in Exanple
28 conpouwd 0388hswias prepared from 194-Sl1 and 142-S2. 1H RORUSADGBSHMHzZ,
DMSO-d6): 8 8.04 (m2H), 7.65 (d, J=2.8 Hz,1 H), 7.48 (dd, J=2.8 and

8. 8Hz, 1cc5‘r‘)cent¥at§ﬂm(ﬂl§‘cu<?®affo?d g&d@ mmA@z as & phl YellowdseBidSTHZNMEH400 MBz5. 89 (s,
1H), 1.30 9H) | 3 (s, 9H). 218 WD 03/ 080545 PCT/ US03/ 08899 Exanpl e

195 0 oameaa smoméms 1H)0. Y d37=8.0 Hz), 8- 72 (mk2888/ DMF CI | | NN \

. OH-~ '
descri bBNOh Brasreensin obipAtR G54 peduf T4Areh e RAAY &@'@%ﬁ% s
H NMVR Q&%ﬁ éﬁ%@ﬂ{%ﬁ@ﬂlﬁa}e (5% % §8e féihltnﬂ'g")susp@nﬁgn v reftdked at’1288Q with &H) ,

7.21 (d, 7.14 J=2.8 and 9.6Hz, 1H), 5.87 (s,1
3. 77§ s, Behn- s&ﬂacqmdensbgﬁor@anﬂ@e @muww ¢qolgd 1o rty congentrated in-vacup, ¢iluted

gﬁg/r %hlﬁ@xcd\gg@@g O\%(ljl\siaﬁ %%‘I aéld gng ezcllgg %@é‘?ﬁ élg%rgrggegrre 8& WF Sanme
196- S1 ghdo18 8- 174-S8VE 8(73e08 Mildor twsap@ﬁas a @18yaﬁov( leH)H NMR 7440, J 2.8
MHz, DMSO-dg): & 7.96 (m,1H), 7.85-7.79 (m,2H), 7.56 (m,2H), 7.48-7.40 (m,2H).
[0396] To a solution of 174A-S4 (1.88 g, 12.32 mmol) in DMF (30 mL) at 0 °C was added
10  NaH (0.96 g, 24.03 mmol). The resulting mixture was warmed up to rt, and stirred at rt for 1
h. To this reaction mixture was added a solution of 174A-S3 (2.85 g, 12.32 mmol) in DMF
(20 mL), and the resulting mixture was heated at 50 °C for 12 hrs. After cooling to r.t., the
reaction mixture was quenched with cold 2 N HCI solutions, extracted EtOAc. The organic
layer was washed with H,O, dried over Na,SO,4 and concentrated in vacuo. The residue was
15  recrystallized from Et,0 to afford 174A as a greenish solid (1.2 g). '"H NMR (400 MHz,
DMSO-de): & 13.38 (br,1H), 7.89-7.83 (m,2H), 7.77-7.72 (m,3H), 7.48-7.37 (m,6H), 7.24
(m,1H), 6.19 (s,1H).
[0397] The two enantiomers were separated by HPLC. Column: PIRKLE COVALENT, (R,
R) Whelk-O 2 10/100, 25 cm x 21.1 mm. Flow: 30 ml/min, iPrOH/Hexanes-0.1% TFA.

20
Example 174B
CO,H
COZH NaH, DMF o\
50° C h
cl o
CI
F
174B-S1 174A S3 174B

[0398] In the same manner as that described in Example 174A compound 174B was

25  prepared from 174A-S3 and 174B-S1. 'H NMR (400 MHz, DMSO-de): & 13.38 (br,1H),
7.91-7.83 (m,2H), 7.81-7.78 (m,3H), 7.48-7.41 (m,5H), 7.24 (m,1H), 6.15 (s,1H).
[0399] The two enantiomers were separated by HPLC. Column: PIRKLE COVALENT, R,
R) Whelk-O 2 10/100, 25 cm x 21.1 mm. Flow: 30 ml/min, iPrOH/Hexanes-0.1% TFA.
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Hz,1 H), 7.76 (dd, J=2.4 and 9.2Hz,1 H), 7.54 (m 2H), 7.36 (m 2H), 7.31
(m 4H), 7.24 (d, 15 J=3.2Hz,1 H), 5.99 (s,1 H, 1.22 (s, 9H . Exanple 197
0 OH O WavOorizmsds4p N~ NON 1.Cs2CB/DMF F I / / F N, N 2. BCOUSH3/4889F F Br
Br 197-S1 197-S2 197 (X -33) 20 [0427] In the sanme manner as that described
in Exanpl e 28 conpound 197 was prgggﬁﬁg 17 tom 197-S1 and 197-S2. 'H NMR
(400 MHz, CDC13): 6 8.39 (m1H) 7.67 (m 4H), 7.55 (m 2H),

7.48 (m 1H), 6.88 (d, J=8.8 Hz, 1H) 87 (s 1H) 219 WO @34080545
PCT/ US03/ 08899 PhOBr_O—IO—I,@/Eg%H g, /p + N A\),Y 02
LioHi | NN M @;H8-S1 198- S E 28] ﬁfﬁ r as that
descri bed g amal e 28 ¢o L@ d0198 was-rEpar ed and 198- S2.
"H NMR (400 DQEOdG): 5.8.0-7.0 (m 16H), 6.0 (s, 1 2.26 (s, 3H).
Exanpl e 199 r/ \ OH Of OHN 1. Cs2C08, CH3CN F3C- % N_ + N F3C O
2. LIOHN d 174C-S1 174A-S3 174C

[0400] In the same manner as that described in Example 174A compound 174C was

5  prepared from 174A-S3 and 174C-S1. '"H NMR (400 MHz, CDCL3): § 7.96 (m,1H), 7.86
(m,1H), 7.67 (m,1H), 7.58 (m,1H), 7.48 (m,3H), 7.38 (m,2H), 7.13 (m,1H), 6.81 (m,1H),
5.62 (s,1H).
[0401] The two enantiomers were separated by HPLC. Column: PIRKLE COVALENT, (R,
R) Whelk-O 2 10/100, 25 cm x 21.1 mm. Flow: 30 ml/min, iPrOH/Hexanes-0.1% TFA.

10
Example 174D
ci COH
ol COH F [\IJ/Q NaH, DMF e} N’Q
o 50° C )
OH ¥ - o

- F

174D-S1 174A-S3 174D

[0402] In the same manner as that described in Example 174A compound 174D was

15  prepared from 174A-S3 and 174D-S1. "H NMR (400 MHz, CDCl3): 8 7.93-7.86 (m,2H),
7.66 (m,1H), 7.55-7.46 (m,4H), 7.37-7.33 (m,2H), 7.15 (m,1H), 6.82 (m,1H), 6.18 (s,1H).
[0403] The two enantiomers were separated by HPLC. Column: PIRKLE COVALENT, (R,
R) Whelk-O 2 10/100, 25 cm x 21.1 mm. Flow: 30 ml/min, iPrOH/Hexanes-0.1% TFA.

20 Example 174E
CO,H
CoH F r\f@ NaH, DMF O)\O \ @
3
(ROm F o F
174F-S1 174A-83 174E
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199- Si
described in

"H NVR (490 obhins4DVEO- d6) :
two enantionmers were separated by HPLC. Colum: Pl RKLE COVALENT,

1 Gl

199-S2 C

199 (X1 -24) 10 [0429]
Exanpl e 28 conmpound 199 was prepared
6 8.06-7.33 (m 11H),

In the sane nanner as that

from 199-S1 and 199-S2.
6. 24 (s, PCTHB03/4B8%B0] The
(R 15 R

! e séric Ghankerdk- tﬁatm@scrﬁk@m ER&mple/ 4R, codipould Drif-Hexanes- 0. 1%
e 2000 Br OH CEt+ NN 1. K2C8, DV CI NC / 0 2.

Li OH N p@pa@@(ﬁrosnlmswnd:ﬂﬂl?@@ (XI-23) 20 [0431] In the same manner as

that describ
200- S2.

'"H NVR (400 MHz, DVBO- d6)
WO 03/ 080545 PCT/ US03/ 08899 [0432?

ed in Exanple 28 corrpound 200 was prepared from 200-S1 and

8 8. 0?\./(% 28 (m 16H), 6.09 (s, 1H. 220
enanti oners were separated by

HPLC. Col um: PI RKLE COVALENT, (R R) MMH O 2 10/100, 25 cmx 21.1 nm
Flow. 30 m/m s 15% i PrOF Hexanes 0 Exarrpl e 201¢@H O ~ OH
H NOEt OL, CsPecHB. CMBCNW.7+ N / |ve 201- bs& e 201
[0433] | B |ANer aSKzt:bea; @ omodng 201 was
pr epar ed rom 20 and 20mFs2. H 400 M—IZHF/I-I}JNBO de) ; 8.03-7. 16
(m 11H), 5.94 ( 10 1H), 3.78 (s,
5 175-S1 175-S2 175-S3 175 (111-8)
[0405] In the same manner as that described in Example 28 compound 175 was prepared
from 175-S1 and 175-S2. 'H NMR (400 MHz, DMSO-d): & 13.4 (1H, br, COOH), 8.80
(1H, s), 8.07 (1H, d, J = 8.0 Hz), 7.86-7.88 (2H, m), 7.78-7.82 (3H, m), 7.60 (1H, td, J="7.8,
10 1.2 Hz), 7.55 (14, s), 7.43-7.75 (5H, m), 7.39 (1H, tt, J= 7.2, 1.2 Hz), 6.21 (1H, s) ppm.
Example 176
COOEt
COOEt FaC @ GOOH
OH N O N FaC
Fc Br l (o] Cs,CO ’ (6] LiOH ? '\ll
- 2C0;
_e CH4CN, 11, ‘O THF/H,0 O ©
176-S1 176-S2 176-S3 176 (111-2)
15 [0406] In the same manner as that described in Example 28 compound 176 was prepared
from 176-S1 and 176-S2. 'H NMR (400 MHz, DMSO-d5): 5 8.82 (1H, s), 8.41 (1H, s), 8.09
(2H, t, J= 8.2 Hz), 7.88 (1H, d, J = 8.0 Hz), 7.83-7.86 (1H, m), 7.77-7.80 (2H, m), 7.73
(1H, t,J=7.6 Hz), 7.61 (1H, td, J= 6.8, 1.2 Hz), 7.58 (1H, s), 7.45-7.52 (3H, m), 6.43 (1H,
s) ppm.
20

/©/‘\cooa +
Br

177-81

Example 177

COOEt
Br

177 (XI-34)
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[0434] The two enantioners were separated by HPLC. Col um: Pl RKLE COVALENT,
(R, R Wielk-O02 10/100, 25 cmx 21.1 mm Flow. 30 m/mn, 15%

i Pr OH Hexsio®3/0951496 TFA. Exanple 202 F3C 0 Br OH N_/ OH POEUS#3/8899Cs2CO3,
CH3CN O FSC N N~ 0110 2. LIiOH NN W 202-Sl1 202-S2 W 15 202 [0435] In

t he sa n S ar ed
O T T AL U S S S P

6. 08 ( SfromIMY-S12nda70-52. 3HI NMR (FO3/BH]z, DMS(DWa) énlérﬂ (165br,sSCQOFD, separ at ed
by chiral HPLC. Columm: PIRKLE COVALENT e{:,l &(k7 %é 10/ 100, , 25 cm X
21.1 nm8.0%+8&A0 (33 n 7.78 K1 Hglb /1 &4 48%hr 23,58 @hinp §31%080545
PCT/ US03/.0 a Br Br OCH3 H N/ 1. CszCO3, CH3CN_ N
+ NO gﬁ §%%%H{E? f@ég(@ﬁ@%ﬁgm 203 [04371 In the sanme manner as

t hats descri bed in Exanple 28 conpound 203 was prepared 5 from 203-S1 and

203-S2. 1H NWR (400 MHz, DMVSO- d6) Exantpl®#478 7. 16 (m 11H), 5.94 (s, 1H),
3.78 (s, 3H). [04381 The two enantioners were separated by chiral HPLC

Col um: PI RKLE COVALENT, R) Whel k- @oget 10/ 00, 25 cm X P°'1 Fl ow:
30 m/mn, 15% iPrOH Réximed 0.1 9 olON ol e 204 %
CI\(j)\COOEt + ©/ N KGOy ©/ _LioH N. 7
DM, THF/HZO

Br Br Br

178 (X1-28
178-S1 178-52 178-S3 (XI1-28)

[0408] In the same manner as that described in Example 28 compound 178 was prepared

10  from 178-S1 and 178-S2. 'H NMR (400 MHz, DMSO-dj): § 8.01-8.06 (3H, m), 7.79 (1H,
dd, J = 8.8, 2.8 Hz), 7.51-7.56 (2H, m), 7.47 (1H, m), 7.35-7.37 3H, m), 7.25 (1H, d, J =
8.8 Hz), 6.13 (1H, s) ppm.

Example 179

COOMe COOH
Br _ Br o N ;Q
U N y)

O N )
COOMe _KCO3 N\N’ LiOH “N
DMF , THF/HZ0

cl cl
15 179-S1 179-82 179-S3 179
[0409] In the same manner as that described in Example 28 compound 179 was prepared
from 179-S1 and 179-S2. 'H NMR (400 MHz, DMSO-dy): & 8.03-8.06 (2H, m), 7.94 (1H,
d,J=2.4Hz),7.68 (1H, dd, J= 8.8, 2.8 Hz), 7.62 (1H, m), 7.48-7.54 3H, m), 7.41 (1H, d, J
20 =7.6 Hz),7.26-7.32 (2H, m), 6.13 (1H, s) ppm.

Example 180

COOEt COOH
Br OH N@ FiC FiC o

l:L P \©)\0 N’Q \O)\ N
FsC COOEt + N KoCOs3 N\ LiOH Ny
DMF, rt, THF/H,0

Br Br Br

180-$1 180-S2 180-S3 180 (XI-29)
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Br OHNOCH3 + NN/ 1. CszZCO3, CHBCN OHO N. O 2. LIOH'N CF3\ 204-31
204-S2 CF3 204 (XI-53) [04391 In the sane manner as that described in
Exanpl e 2Booangpsund 204 was prepared 15 from 204-S1 and 20¢7/5203/0889NVR ( 400
Mz, DMSO-d6): S 8.17 -7.29 (m 12H), 6.20 (s, 11-1). [04401 The two

enanti o ;
et ke OB T B S B g B " TS0k 1y G bk anes. 0 1 o

TS pimepe imnss andioanetd b agely o
[0441] TATt5HE2 é?df)rénhﬁr%de(ﬂHgéd il S8 Epkll 7%1‘:&%% 755&%@? 205 was
repare r

prep 2) g@?ﬂlﬁ a2 §%"Hz)t 83115%5% Wﬂz‘éﬁ?ywﬁzj e AN (ﬁHSs)%gm 7.27

(m_ 12 énant oners weré separ at e
(Z:T rlgl HPIIEIC Colum: PIRKLE 5 COVALENT, (R, R Wel k-O 2 10/ 100, 25 cm X
nmm ow. 30 mM/mn, 15% i PrEdnhiigsages-0.1 %OFA. Exanple 206 0 Br ~
~ OH QOCH3 1. CCo03, CHSCNCI + O 2. Iil:r%% N w
COOMe COOH

N LiOH N, 7

N\ .
COOMe + N KCO Noy _LioH N
DMF, 1t, THF/H,0

Br Br
181-S1 181-S2 181-S3 181 (XI-35)
[0411] In the same manner as that described in Example 28 compound 181 was prepared
10  from 181-S1 and 181-S2. 'H NMR (400 MHz, DMSO-dq): & 7.98-8.06 (2H, m), 7.98 (1H,
d,J=2.4Hz),7.77 (1H, dd, J = 9.2, 2.4 Hz), 7.50-7.55 (2H, m), 7.34-7.39 (2H, m),
7.27-7.31 (3H, m), 7.24 (1H, d, J = 8.8 Hz), 6.03 (1H, s) ppm. The.two enantiomers were
isolated by chiral HPLC using a 25 cm x 21.1 mm Regis Technologies (R,R) WHELK-O 2
10/100 column at ambient temperature. The column was eluted with (15/85/0.1)
15 iPrOH/hexanes/TFA at a flow of 30 mL/min. Detection was at 220 nm. The (+)-181 eluted at

4.0 to 5.3 min, and the (-)-181 at 5.8 to 7.1 min.

Example 182

COOEt
v o o
‘N N_. % N., 7
D)\COOB + KGOy _ Br N LioH Br N
DMF r,

THF/H,0
cl cl

182-S1 181-82 182-83 182 (XI-25)

20
[0412] In the same manner as that described in Example 28 compound 182 was prepared

from 182-S1 and 182-S2. 'H NMR (400 MHz, DMSO-ds): 8 13.5 (1H, br, COOH), 8.04
(2H, q, J = 3.2 Hz), 7.91 (1H, d, J = 2.8 Hz), 7.66 (1H, dd, J= 9.2, 2.8 Hz), 7.52-7.54 (4H,
m), 7.36 (2H, d, J = 8.4 Hz), 7.29 (1H, d, J = 9.6 Hz), 6.09 (1H, s) ppm.

25
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F 206-S1 206-S2 F 206 10 [0443] In the sane manner as that described in
Exanpl e 28 conmpound 206 was prepared from 206-S1 and 206-S2. 'H NWVR (400
MHz, DMSOvA63M80B48.03 -7.29 (m 11H), 6.01(s, 1H) 15 Exaapiuso2eBs O Br

OH OH C?2/OCH3 N P 1. Cs2C03, CH3CNM\N + N_ . LiH3)mNN (R)mF
206A- S1 206A-S2 F  206A [)94@ n the sa O?Fém as that desdfibed

Exanpl e 28 conpotnd 206A par ed CQOA and 206 2.9 207 WO
03/ 080545 PCT; 08809 K6co2 0 7ar g-i F3é "NaH -0 N
Ni N/ 2. N C C 07- (X a- [04451@Eg'the sa nner as

that described i n Exanpl e®%2 corrpound 207 wasyeprepared 5 from 28#%-S1. 'H
NMR (400 MHz, DMBO-d6): 5 8.05-7.08 (m 11H), 1.76 (s, 3H). [0446] The two
enantioners of83307 were sé¥&2ated by HPLC. 853urm: PIRKLE COMBENT, (R R)
Whel k-O 2 10/100, 25 cmx 21.1 mm Flow. 8 m/mn, 15% iPrOd Hexanes-0.1 %

TFA. [0413] In the same manner as that described in Example 28 compound 183 was prepared
5  from 183-S1 and 183-S2. 'H NMR (400 MHz, DMSO-dj): & 13.3 (1H, br, COOH), 8.02
(2H, q, J = 3.2 Hz), 7.48-7.52 (4H, m), 7.32-7.35 (3H, m), 7.21 (1H, d, /= 8.8 Hz), 7.14

(1H, dd, J = 9.6, 3.2 Hz), 5.86 (1H, 5), 3.77 (3H, 5) ppm.

Example 184

O, _-OH

0 14
1. K,COyDMF N.
2. LIOH
o] &
10 184-81 184-52 184 (X1-26)
[0414] In the same manner as that described in Example 28 compound 184 was prepared
from 184-S1 and 184-S2. 'H NMR (400 MHz, DMSO-de): & 8.04 (m, 2H), 7.88 (d, J=2.4
Hz, 1H), 7.67 (dd, J=2.8 and 9.2 Hz,1H), 7.53 (m, 2H), 7.38 (m,2H), 7.29 (m,4H), 6.04
15 (s, 1H).

Example 185

\ 1. K;COy/DMF
2. LiOH

185-S1

2~z

185-sz
185 (X1-20)

20 [0415] In the same manner as that described in Example 28 compound 185 was prepared
from 185-S1 and 185-S2. 'H NMR (400 MHz, DMSO-dg): & 8.02 (m, 2H), 7.96 (d, /=2.8
Hz, 1H), 7.74-7.66 (m, 4H), 7.60-7.51 (m, 3H), 7.37 (d, /=8.8 Hz,1H), 6.29 (s,1H).
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10 Exanple 208 O OEt G 3COH ~\NC I. Mel, NaHO N. NilINN 2. LiCHN
Cl CI 208-S1 208 (Xla-23) [0447] In the sane manner as that described in
Exanpl e 4AR0oengsumnd 208 was prepared from 208-Sl1. ' H NVRPCHAB04899
DMSO-d6): 5 8.06-7.03 (m 16H), 1.72 (s, 3H). 15 [0448] The two enantioners

wer e separated by HPLC. Col umm: PI IEPSGLENT, (R, R) Whel k-O 2 10/100,
25 cmx 21.1 mm Flow 30 mM/mn, 8%iPrOH Hexanes-0.1% TFA. Exanpl e 209
COOEt COCEt COOH / | O CH3 N ~ Nz~0N--(NaH/THF;0 OH/1 LiOH 0 N-/

2 209 (¥a-25) 20

N TNN Br N Cd31 Bet N THF/ H20 a C  209-S1 209-
K PR 09 was

[0449] In the san® manner scrl bed i n Ex%

prepar ed cifr om 209 ) H, rhrN/ COOH) |
8.05 (2H, q, 2. 83f224 3/080545 889 94N 111, d, J
= 2.4 H), (1H, dd, 3= 8.8, 2.8 Hz)LOW.52-7.55 (2H \q)) 7.40-7.42

(2H, M), 7.327.35 (2H, M &7.04 (1H, d, J= 8.8 Hz), 1.72 ((3H, s) ppm
Exanpl e 210 1868Et COOEt CQklsz™ ~CH3 » ~CH3 O N NaH/ THR\ OSN LiOH | 0 N -~
----------- Br / | NNCH3L Br | NNTHF/H OBr N OVe OMS@Kt9)

[0416] In the same manner as that described in Example 28 compound 186 was prepared
5  from 186-S1 and 186-S2. 'H NMR (400 MHz, DMSO-de): 8 8.05 (m, 2H), 7.94 (d, /=2.8
Hz,1H), 7.69 (dd, J=2.8 and 8.8 Hz,1H), 7.56-7.52 (m,2H), 7.48 (s,1H), 7.39-7.30 (m, 4H),

6.15 (s,1H).
Example 187
0_OH
o wX )

1. K,COyDMF N

T auon
187-S1
187-52 187 (XI-44)

10
[0417] In the same manner as that described in Example 28 compound 187 was prepared
from 187-S1 and 187-S2. 'H NMR (400 MHz, DMSO-dg): 8 8.04 (m, 2H), 7.67 (m,1H),
7.57 (m,1H), 7.50 (m, 2H), 7.40 (m, 2H), 7.28 (m, 3H), 7.17 (m,1H), 5.94 (s,1H), 1.30

15 (s,9H).

Example 188
0y OH
Oy__-OMe
o 0

N..7
Br + _1KCOJOMF ¢ N

T zuow

FsC
188-S1

188-S2 188 (X1-42)

20 [0418] In the same manner as that described in Example 28 compound 188 was prepared

from 188-S1 and 188-S2. 'H NMR (400 MHz, CDCl;): 6 8.18 (d, J=2.4 Hz, 1H), 8.01 (m,
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5 210-S1 210-S2 210 [0450] In the sane manner as that described in Exanple
42 conpound 210 was prepared from210-Si. "H NVR (400 MHz, DMSO-d6): 8
13. 4 (1Hwon3o&d3H), 8.01 (2H, q, J= 2.8 Hz), 7.49-7.52 ¢peHUSK088Te 35-7. 37
SBHSg), 726-;19221(2H, m, 7.15 (1H, dd, J= 8.8, 3.0 10 Hz), 7.04 (1H, d,
= 7.69-(h2 443 H.560m, 2H)26.44 3ddl, S0 PN 8.3 HP| 92M] SEIH 0%t COCH
3 NCH mwﬁ%ﬁo?,im?@ )SI%N?H/THF?Mum EPN' @CI—BlBr/NN

THF/ H20(sBH)) 1.39 4, 98). Br Br 211-S1 211-52 211 (Xl a-34) 15 [0451] In the
same nmanner as that described in Exarrpl e 42 corrpound 211 was prepared from
211-S1. 'H NMR (400 MHz, DMSO- d6): el f%‘{lH br, , 8.03-8.06 (3H,

m, 7.75 (1H, dd, J—92 2.8 Hz), vaLi:y, 55(2H ,740742(2Hrr)
7.32-7.35 (2H, m, 698(1H d, J—92Hz) 1.72 (8Hous) ppm 20 Exanple

212 OOV OOH M & _CoéN 1. NaH I\ N~ / NN Z. LI \1\v a d
212 (Xla-26) 212-S1 225 WO O‘é‘/pS 5 PCT/ US03/0 CEOA,%TSI n the sane
manner as that degCtwxjteg 4 n mpl e 42 ceepoming, épared from

212-S1. "H NWR (4 , 6): S 8. Dudsm 2H), 7. m1lH), 7.54 (m 3H),
7.34 (m2H), 7.95 J=9.2 ,1H), 7.08 (m3H), 1.62 [s,3H). 5 Exanple 213
O CESt O™ 189-S1 189-S2

189 (X1-32)

[0419] In the same manner as that described in Example 28 compound 189 was prepared
from 189-S1 and 189-S2. '"H NMR (400 MHz, DMSO-dg): & 8.0 (m,2H), 7.94 (d,
J=2.8Hz,1H), 7.74 (dd, J=2.4 and 8.8Hz,1H), 7.52 (m,2H), 7.34 (m,4H), 7.19 (4,

10 J=8.8Hz,1H), 5.97 (s,1H).

Example 190
O._ _OMe
OH N=
N, 7
Br + N 1. K2C03IDMF
2. LiOH
o
190-S1 ~
190-S2 190

15 [0420] In the same manner as that described in Example 28 compound 190 was prepared
from 190-S1 and 190-S2. 'H NMR (400 MHz, DMSO-dg): & 8.04 (m, 2H), 7.52 (m, 2H),
7.36(m, 2H), 7.33 (d, J=3.2 Hz,1H), 7.27 (m,3H), 7.21 (d, /=8.8 Hz,1H), 7.13 (dd, J=3.2 and
9.2Hz,1H), 5.82 (s,1H), 3.79 (s, 3H).

20 Example 191
(o] OH
o) OEt
o 1)

N V.
Br + 1. K2C03/DMF ~o N

~o T auon

191-S1

191-S2 191 (XI-40)

[0421] In the same manner as that described in Example 28 compound 191 was prepared

from 191-S1 and 191-S2. 'H NMR (400 MHz,CDCl;): § 8.12 (d, J=2.4 Hz,1H), 8.01
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173C FOC M ON\ \ ON¥% // 1. NaH, Mel / / N2. LIOHNN \ I \ C
213 (Xla-20) 213-S1 [0453] In the sane nmanner as that described in Exanple

42
(m

conpouwo 0245wms prepared from 213-S1. "H NVR (400 VHPCTDISB(pS36) :

c

S 8.

2H) 795(m1H) 769761(m 10 5H), 7.53 (m 3H), 1.82 (s, 3H).

Exarrpl n%}ﬁ % 0b/(d, =S\, 114 90 (d 1. B-SI8HRY, 28), SNEN 2.
e(\ 214- Sl 214 (Q\Z 32) 15 [045%14]3 In(t he sane %nner as that

descrl dedHi),rB H@Tﬁﬂé%@o?iﬁbund 214 was prepared from 214-S1. 'H NWVR (400
MHz, DMBO-do): 8 8.06 (m 2H), 7.76 (dd, J=2.8 and 9.2 Hz, 1H), 7.54 (

2H) |
Exanple 215 OOve 0 OH Q Me N

7.41 (m 2H), 7.26 (m 2H)), %xgg (ldl%;élngznzi\llg),uldzzl\lgil, 9651).0\

215-S1 215 226 WO 03/ 080545 PCT/ US03/ 08899 [ 0455] bp_é&he sanme manner

that described in Ex be 42 co 215 was prepar€d
o vX )
_ 1.KCOJDMF o N.\
2.LiOH

192-81
192-S2
192 (X1-43)

[0422] In the same manner as that described in Example 28 compound 192 was prepared

from 192-S1 and 192-S2. 'H NMR (400 MHz, DMSO-dg): 8 8.04 (m, 2H), 7.69 (d, J=2.8

Hz,1H), 7.58 (dd, J=2.4 and 8.8Hz,1H), 7.51 (m, 4H), 7.36 (m, 2H), 7.15 (d, /=8.8Hz,1H),
10 5.97 (s,1H), 1.30 (s, SH).

Example 193

/
N..7
N 1. K,COyDMF
Br +

2, LIOH

Cl

193-51 193-52

15 [0423] In the same manner as that described in Example 28 compound 193 was prepared
from 193-S1 and 193-S2. 'H NMR (400 MHz, DMSO-de): & 8.05 (m,2H), 7.87 (d, J=2.8
Hz,1H), 7.67 (dd, J=2.8 and 8.8Hz,1H), 7.52 (m,2H), 7.31 (m,5H), 5.99 (s,1H), 1.21 (s,9H).

Example 194

[o} OM OH N/
’ 1. KaCOyOMF
Br
2. LIOH

20 194-S1 194-S2

[0424] In the same manner as that described in Example 28 compound 194 was prepared

from 194-S1 and 142-S2. 'H NMR (400 MHz, DMSO-de): & 8.04 (m,2H), 7.65 (d, /=2.8

Hz,1H), 7.48 (dd, J=2.8 and 8.8Hz,1H), 7.51 (m, 2H), 7.30 (m, 4H), 7.18 (d, /=8.8Hz,1H),
25  5.89 (s, 1H), 1.30 (s, 9H), 1.23 (s, 9H).
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from215-S1. 'H NMR (400 MHz, DMBO-d6): S 8.02 (m 2H), 7.51 (m1H), 7.32
(d, J=2.8 Hz, 1H), 7.28 (m 2H), 7.14 (m 4H), 7.04 (d, J=8.8 Hz,1H), 7.38
(s, 3H), woD30¢ws45 3H). 5 Exanple 216 OOR O OH ~~ M 0 RcT/UsodossiaH, Mel
| ON P/ZNN2. LIONBr N Br \ I \ I CF3 CF3 216-Si 216(Xla-52) [0456]
In the same manner as that described in Exanple 42 conpound 216 was
prepared from 216-S1. 'H NVR (40@xihiple SO d6): S 8.21 (m1H), 8.09 (m
2H), 7.95 (m1H), 10 7.56 (m 2H), 7.45(m 4H), 7.19 (d, J=9.2 Hz, 1H),
1.82 (s, 3H). Exarrpl%ZjogOO?O Me O N=~ // 19RBH Mel | O N~/ NN
-J 2. UGH N\i \ 217 osﬁ In the sa ne,t;that descri bed
> V‘

I n Exanpl e 42 comp 1 e pared,KIcr,gbm 21 (400 MHz,
DMSO-d6): S 8.05 2H) : (d J dd J=2.8 and 8.8
Hz, | H, 7.52 (c 722 (m 2H) 6 7(d J=8.8 Hz, 1H),
1.68 (s, 3H), Q95Q§ 9H) #f‘%? 20 Exanmple 218 0 OR 0O OH M O
N-1. NaH, Mel LI O—| / / N\I \ O O 218 218-Sl 227

5 [0425] In the same manner as that described in Example 28 compound 195 was prepared
from 195-S1 and 195-S2. 'H NMR (400 MHz, DMSO-de): & 8.03 (m, 2H), 7.52 (m, 2H),
7.38 (m, 5H), 7.21 (d, /=8.8 Hz,1H), 7.14 (dd, J=2.8 and 9.6Hz,1H), 5.87 (s,1H), 3.77(s,3H).

Example 196
0._OH
0. OMe ==
N7 N_.7
N 1. K,CO4/DMF N
Br * _—
2. LiOH
Br Br
10 196-51 196-52 196

[0426] In the same manner as that described in Example 28 compound 196 was prepared

from 196-S1 and 196-S2. 'H NMR (400 MHz, DMSO-dg): § 8.05 (m,2H), 7.97 (d, J/=2.8

Hz,1H), 7.76 (dd, J/=2.4 and 9.2Hz,1H), 7.54 (m, 2H), 7.36 (m, 2H), 7.31 (m, 4H), 7.24 (d,
15  J=3.2Hz,1H), 5.99 (s,1H), 1.22 (s, SH).

Example 197
!
N\N/ 1.Cs,CO4/DMF F
S.
By * _1.Cs;CO4/DMF 3/
F 2. uou
F ! Br
197-52 197 (X1-33)

197-81

20 [0427] Inthe same manner as that described in Example 28 compound 197 was prepared
from 197-S1 and 197-S2. 'H NMR (400 MHz, CDCl;): 6 8.39 (m,1H), 7.98 (m, 2H), 7.67
(m, 4H), 7.55 (m, 2H), 7.48 (m,1H), 6.88 (d, /=8.8 Hz,1H), 5.87 (s,1H).
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WO 03/ 080545 PCT/ US03/08899 [0458] In the sanme manner as that described in
Exanpl e 42 conpound 218 was prepared from 218-S1. 1H NVR (400 WHz,

DVSO- d6) :w6 0808541 m 2H), 7.72 (d, J=2.4 Hz,1H), 7.54 (rrrcmﬂ)sos/(?ss% (dd,
J=2.4 and 8.8 Hz,1 H), 7.28 (m 2H), 7.21 (d, J=8. OH) 7.03 (m 2H),
51.60 (s,3 H, 1.21 (s, 9H. Exanple 219 O Cet O ~/~ \' O N~// 1.
NaH, Mel ' O N /B7 N NJJJJoR. Nl@l 1 N Br Br 21

0 [0459] In
t he same nBh Rite d .CO Nf@repar ed
from 219- S1. (400 %L@{s 02 (m 2H)
Hz, 1H), 7.67 “¥dd, J=2.4 a 92Hzl 53 (m 2H), m 2H) 7.04

(m 3H), 1.58168s13H), 1.1 Sz 15 Exanpl e 220 HH i
Chi r al HPLC +I x Br NN BrPRBr N Br Br Br 220 (+)- 2299§(+) XI-34]
(-)-220 [(-) -34] [0460] The two enantioners of 220 were isol ated by

chiral a 25 cm O 2
10/ 100 th #&mﬁé{f@g |ena[m?%ar§§%art3}? ure. Bﬁﬁt%:ﬁfﬁ %Q:Io O%d i% ute %rtg%

(15/ 85/ orh)198E81QHdI®S=8TE S / FIFMMR! (460 My DNIS Gerld smrr 0 @e,tléﬁ)l @8 (sd¥)at 220
nm Chiral HPLC anal ysis of enantioner was carried out at a, = 220 run by
injecti?g6{®3MWL of an approximately a 0.5 ng/nL solution of the sanple

di ssolved in nobile phase onto a 25 cmx 4.6 nm Regis Technol ogies (R R

Whel k-O 15 mcolum with a 1.5 m%@k’% of (15/85/0.1)
i PrOH hexanes/ TFA. 25 228 WO 03/0 / US03/ 08899

2. LiOH

Br H
mOMe éNNﬁ 1. Cs,CO;, CH3CN <:> < _Q
+ ‘N
FiC © ( ]

Cl

Ci
- -S2
199-S1 199-S 199 (XI-24)

10
[0429] In the same manner as that described in Example 28 compound 199 was prepared

from 199-S1 and 199-S2. 'H NMR (400 MHz, DMSO-ds): § 8.06-7.33 (m, 11H), 6.24 (s,

1H).

[0430] The two enantiomers were separated by HPLC. Column: PIRKLE COVALENT, (R,
15 R) Whelk-O 2 10/100, 25 cm x 21.1 mm. Flow: 30 ml/min, 8% iPrOH/Hexanes-0.1% TFA.

Example 200
OFt NNz,Q 1. K;COs, DMF _
+ ©’ ‘N
0 \ 2. LiOH
cl Cl
200-S1 200-S2 Cl

200 (XI-23)

20 [0431] In the same manner as that described in Example 28 compound 200 was prepared
from 200-S1 and 200-S2. 'H NMR (400 MHz, DMSO-dg): & 8.05-7.28 (m, 16H), 6.09 (s,
1H).
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Exanple 221 F O OHF3SICOH 3COHF CN/ 3 * ON-y.P CF3 CF3 CF3 221
(+)-221[ (+)-Xla-51] (-)-221[(-)-Xla-51] [04611 In the sanme nmanner as that
descri bedwon3msmeanpl e 220 conpounds (+)-221 and (-) 5 221 wemrasps/esssy ed from
221. "H NWR (400 MHz, DVMSO-d6): S 8.18-7.25 (m 11H), 1.72 (s, 3H)

Exam! 033 O W R0bhs e Mpaed 19 MBECOCHE PIRILBICOY AR HPLC Br

, ~ Br | Br 222 (+)-222 (Pa) Xl a-34] (-)-222
[(-)-X (&,B)awhelkeopomnm Iﬁlemt)w’bl bnmth’lowe?v(?s in, 580 1RsDEHpanesi0rl&h HPLC
usi ng cmx 21.1 mm Regis Technologies (R R WHELK-O 2 10/100 col umm
at anbi " tenperature. The colum was eluted wth (15/85/0.1)

i PrOH hexanes/ TFA at a flow of 30 nL/mn. Detection was at 220 nm One
enantionmer eluted at 3.8 to 4.7 nigangl26ihe ot her enantionmer at 5.1 to 6.1

.15 Chiral HPLC analysis of enantionmer was carried out at, = 220 nm by
injecting 10 .iL of an approximatelyaOSng/m_(Bqutiom of t he sanpl e
di ssolved in m)blée phase onto a cmx 4.6 nmm Reg Ptol ogies (R R
Wiel k-0 15.m TSQ;I N ¢d,00;, ¥H,CNL5/ G
i Pr OH hexane js—Yone—enant i ome; eI *@; 4.7
mn, the ot enémtl orre .6 m R LI Exanpl e 223 no COOH H H
ON\ pN /] f ON- OMe

201-S1 201-S2 OMe
201

[0433] In the same manner as that described in Example 28 compound 201 was prepared
from 201-S1 and 201-S2. 'H NMR (400 MHz, DMSO-dg): 3 8.03-7.16 (m, 11H), 5.94 (s,

10 1H), 3.78 (s, 3H).
[0434] The two enantiomers were separated by HPLC. Column: PIRKLE COVALENT, (R,
R) Whelk-O 2 10/100, 25 cm x 21.1 mm. Flow: 30 ml/min, 15% iPrOH/Hexanes-0.1% TFA.

Example 202
FiC OFt NN=’© 1. Cs,CO;3, CH3CN _Q
+ N
0 2. LiOH
OMe
202-S1 202-S2 OMe
15 202

[0435] In the same manner as that described in Example 28 compound 202 was prepared
from 202—81 and 202-S2. 'H NMR (400 MHz, DMSO-ds): § 7.99 -7.16 (m, 11H), 6.08 (s,
1H), 3.78 (s, 3H).

20 [0436] The two enantiomers were separated by chiral HPLC. Column: PIRKLE
COVALENT, (R, R) Whelk-O 2 10/100, 25 cm x 21.1 mm. Flow: 30 ml/min, 8%
iPrOH/Hexanes-0.1% TFA.
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N Chiral HPLC I/ NN+ Br NN NBr C GC 223 (+)-223 [(+)-XI-25] (-)-223
[(-)-XI-25] 229 WD 03/080545 PCT/ US03/08899 [04631 The two enanti oners
wer e i solwoedosng4hiral HPLC using a 25 cm x 21.1 nm Regi 8CT/IS0esshDgi es
(R R WHELK-O 2 10/100 colum at anbient tenperature. The col um was

eluted with (15/85/0.1) iPrOH hexamemipledoat a flow of 30 nl/mn. Detection
was at 220 nm One enantioner eluted at 3.6 to 4.8 mn, and the other
enantionmer at 5.5 t0 6.9 min. 5 Chiral HPLC anal ysiBs of en@

carried out at ?p= 220 run by jnjesting 10 L of an 4
my/ mL sol wr oAl t beHsanpl eddsgcmg;)ti'ﬂlgeNph 3
-O 55— mrcotum w

nm Regi s Tecog es (R a — wth a n flow
of (15/85/ 0~ i PPOH hex | TFA. Un#diOHhese condition neNenant i orer
eluted at 5.0 %E and t héMst her enantioner at 7.1 mn. Exanpl e 224

mcoo\lcocﬁg' Me Me 2031487\ N=\ | ONNi Chiral HPLC PM¢ N + Br N Br

, I N=Br d d d 224 (+)-224 [(+)-Xla-25] (-)-224 [(-303Xi a-25] [0464]
The two enantioners were isolated by chiral HPLC using a 25 cmx 21.1 mm
Regi s 1[43@L hiothe game n{aRnéd)as\HEldkscdbed 0L X00ple A8 nompaund 2B} was preparpér at ur e.

i . o AR S A 2o ong ot IR DR LRI (D 1P ST
and thejgfhejggmantioner at 5.1 to 6.0 mn. Chiral HPLC analysis of

enanti onmer was carried out at ? = 220 nmby injecting 10 L of an
appr oxi [f488] y The Ov&enagtinmersoyere sengrased pnehitph - ot \FIBKLE mobi | e phase

&
o105 nEPNALEN R R HRLREE 0166 3P R R8T i Flowh 38 7R g CO1 U w0
condi ti gpoH/BeEneaNti OPBr eluted at 4.6 mn, and the other enantioner at
6. 410m' n. Exanple 225

Example 204
(0]
OH

Br OH N= W
OCH3 N P 1. CSZCO3, CH3CN‘ 0O N =
+ N ; g N, 2
o] 2. LiOH ‘N

CF,
204-S1 204-S2 CF3

204 (XI-53)

[0439] In the same manner as that described in Example 28 compound 204 was prepared
15  from 204-S1 and 204-S2. 'H NMR (400 MHz, DMSO-ds): 8 8.17 -7.29 (m, 12H), 6.20 (s,

1H).

[0440] The two enantiomers were separated by chiral HPLC. Column: PIRKLE

COVALENT, (R, R) Whelk-O 2 10/100, 25 cm x 21.1 mm. Flow: 30 ml/min, 10%

iPrOH/Hexanes-0.1% TFA.

20
Example 205
o]
OH
Br OH N= Q_ZL
OCH3 N P 1. CSZCO3, CH3CN (0] N=
+ N : > N, 2
0] 2. LiOH ‘N
F
205-51 205-S2 F
205
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COOH COONCOOH HH ON\ \ ON-I ONe N ~) =Chiral HPLC _ /~~/ N+ &
i N Br NBr | | / OCH3 OCH3 OCH3 25 225 (+)-225 (-)-225 230 WO 03/ 080545
PCT/ US03/we899805§04651 The two enantionmers were isol ated BgTaisnz/@sIHPLC
using a 25 cmx 21.1 mm Regis Technologies (R R WHELK-O 2 10/100 col um
at anmbi @ak1)t RRE $nkk Banndd@s Bt BERri¥&Sin FXanipiel 28icbipowhl 2]15/ \Oasil;jrepared
|PrO—Vhexa es/ TFA at a flow of 30 nL/mn. Detection was &

enant i divem 265-8edd 205-$28 tId NMR (W%M%@M%dolﬁéoﬁﬁa?ﬂt@bﬁ@mai 67(58 to 9.2
mn. 5 |raI HPLC anal ysis of enantiomer was carried out at k = 220 nm by
injecti .tL of an approximately a 0.5 ng/nL solution of the sample

di ssol \g@tm n TR IWEerahasRers e sepafatadrby:chirdl BPHO! Golyims: 'PH&KIJBI ogies (R R

VWhel k- O 15 | 25/
.pre@w N et D AP ot Tl e B e0 BHRRNL D e at 6. 0

%EQO%%%}% wionmer at 9.5 mn. 10 Exanple 226 COOH COOH COCH

% N:\/J(ONN Chiral HPLC, N, +/ N - Br NBr N
Br OCHB OCH3 OCH3 226 (+)-226 (-)-226 [0466) The two enantioners were

i solated by chiral HPLC using a 2 m 1 mm Regi s 15 Technol ogies (R R)
WHELK- O 2 10/ 100 col umm at anbi en XPB}PE% ure. The colum was eluted with
(25/75/0.1) iPrOH hexanes/ TFA at a flow of 30 nmlL/mn. Detegfion was at 220
nm One enantioner eluted at 4.5 to 5. 5 mn, and the er jepgnt i oner at
6.6 to 7.3 mn. rChlral HFthﬂ nrﬁt'ﬁneﬂl@%xiedt at k =
220 nm by i Clig ;L 2 ol lﬁ'of t he
Ng?

sanpl e dig d on m)bll ha e ont@La()QS cmx 20 4.6
Technol ogies (R R} Wielk-@ 1 5 mcolum with a 1.5 nL/mn w of
206-S1 206-82 F
206
10

[0443] In the same manner as that described in Example 28 compound 206 was prepared

from 206-S1 and 206-S2. 'H NMR (400 MHz, DMSO-ds): 5 8.03 -7.29 (m, 11H), 6.01(s,

1H).
15 Example 206A
0
Br oH OH
@/H(OCHQ, N N‘,\}Q 1. CSZCO3, CH3CN: o) N:Q
3// o} 2. LiOH (R3)m QN.N’
R”)m
206A-S1 206A-S2 F
206A

[0444] In the same manner as that described in Example 28 compound 206A was prepared
from 20A6-S1 and 206A-S2.
20
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(25/75/0.1) iPrOH hexanes/ TFA. Under these conditions, one enantiomner
eluted at 5.7 mn, and the other enantioner at 8.6 mn. Exanple 227 COOH
COOH COOwol3/osks Cl ON=\ C | N4 / / + 0 N Chiral HPRCrNSshs/0$s9Br Br Br
25 227 (+)-227 [(+)-XI-28] (-)-227 [(-)-XI-28] 231 WO 03/ 080545

PCT/ US03/ 08899 [0467] The two enagptdnpprene7were isolated by chiral HPLC
using a 25 cmx 21.1 mm Regis Technologies (R R WHELK-O 2 10/ 100 col um
at anbi ent terrperature The colum was eluted with (16/90/0.1)

i PrOH hexanes/ TFA a fb of 30 m./ mn. Detectj g et 220 nm One
enanti omer el u; to 5.5 m p,mandatihe s qi t 6.1 to 6.9
mn. 5 Chiral HPLE naCysi_r$_ ena-nH—e-a%&—waa»carned tNa'f 220 nm by
injecting 10 p.L of a PRo mat 2IMOH 0.5 ny/ nL sol n ‘Nof the sanpl e

di ssolved in nobile p onto a 25 cmx 4.6 nm Regi sYTechnol ogies (R R
Whel k-0 15 mcolum witdh a 1.5 nL/mn flow of (15/85/ &1

i Pr OH hexanes/ TFA. Under t hese conditions, one enanti G#iXH-ed at 4.9
m n, andthe other 2058ht i oner  at 65mn 10 Exanpl e 228 COOH COOH COON H

Br H Br | NNBr ON=1 0N NI I r HPLC N N 228
(+)- 228[0(44§l 2 Srgthe[spme gyanmereas i dSWEHF?‘ H‘rﬁ] %‘“wé 42 “1°§’<?PH’P%§°J€|§73%WFP§F‘1 HPLC
u5| 21 ]NMK] I R) 1 MHEL 46 10/ 100 col um
at arrbl enlt§l {(Wnper att{ur e. Bﬁgh@%zlu@nlﬁg%h%? 8?3%23@%% h 12“140/ 90@0 1

i Pr OH/ hppda6ps TREAvatnaatibinery aff203 Ovend saparatedibot BRLC ool BIRIDE nm  One

enanto [ e 7.t and eot n Loneg at 6.2 to 6.9
B R 0.7 o fER 20 RaP R FHIRETY 2 500” n by,
| nj ectlﬂgoj.l()Hg(alﬂeQb 18 TFAPProxi mately a O. 5 rrg/ mL soI ution of the sanple

di ssolved 1 n nobile phase onto a 25 cmx 20 4.6 nm Regi s Technol ogi es (R R)
Wiel k-O 1 5mcolum with a 1.5 niL/mn fl ow of

10 Example 208
o)
Cl 1. Mel, NaH Q
O N=
N,N/Q 2. LiOH @
& Ci
208 (XIa-23)
208-S1

[0447] Inthe same manner as that described in Example 42 compound 208 was prepared
from 208-S1. 'H NMR (400 MHz, DMSO-dg): & 8.06-7.03 (m, 16H), 1.72 (s, 3H).

15 [0448] The two enantiomers were separated by HPLC. Column: PIRKLE COVALENT, (R,
R) Whelk-O 2 10/100, 25 cm x 21.1 mm. Flow: 30 ml/min, 8% iPrOH/Hexanes-0.1% TFA.

Example 209
COOEt COOEt COOH
CH3 CH3 N=
T 0 NaH / THF; 0 3’, _LioH &
Br ©/ N CHl Br @/ N THF/HZO ©/
Cl Cl cl
200-51 209.52 209 (Xla-25)

20
[0449] In the same manner as that described in Example 42 compound 209 was prepared

from 209-S1. 'H NMR (400 MHz, DMSO-dg): & 13.7 (1H, br, COOH), 8.05 (2H, q, J = 2.8
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(15/85/0.1) iPrOH hexanes/ TFA. Under these conditions, one enantiomner
eluted at 4.9 mn, and the other enantioner at 6.8 mn. Exanple 229 COON
COOH COOwomB/ABE4H N~ F3C O N=/ F3C O N=~ IN N Chiral HPCOUSods8b9 Br Br
Br 25 229 (+)-229 [(+)-XI-33] (-)-229 [(-)-XI-33] 232 WD 03/080545

PCT/ Usoﬁé)g%ﬁ?mg@‘}ﬁﬁi 408, 1.69 (ANaL i anes, D L) 715207 36 €RHPn),CIM0-a142HPLC
using a cmX mm Régi's Technol ogies (R R WHELK-O 2 10/100 col um
at ambi @M, ni)eMP2+ABLEH, nl))&.0d (L b Ava8.8 He)ut. € (3H.tshpps/ 95/ 0. 1)

i PrOH hexanes/ TFA at a flow of 30 nL/m n. Detection was at 220 nm One
enantionmer eluted at 6.2 to 7.2 mn, and the other enantiomer at 7.6 to 8.6
mn. Chiral 5 HPLC analysis of engjangflep1ovas carried out at ?, = 220 nm by
injecting 10 L of an approxinately a 0.5 rrg/m_ solution of the sanple

di ssolved in rrmboehe phase onto a 25 cooex 4.6 nm Regis Tec gj'og (R R
Wel k- O 15 a/TlFS C“m f (5! 85/ @

i Pr OH hexa er %ege»a ne ng d/at 4.1
mn, and®the d@ﬁg enant i 6ier At 5 n. 10 Exanpl e 230 0(;:1@0 OH 0 OHO
N, Chiral HPLC OCN N Q N ~ seperatio MCI A d 230 (+)-2304[(+)-X -26]
(-)-230 [(-)- X -98 [0470] The two enantioners were separated by chiral

HPLG using a 251d:s11| x 21.1 mm 15 Regido-$2chnol ogies (R R VWHELK-O 2 10/100
colum at anbient tenperature. HPLC nethods and conditions: 20% i PrOH 80%
Hexanesp@sd] Yanlthésa@@mixhhdrias that ¥e22iBed inExdrople 42 compound 210 was prepared

from 210-S1. 'H NMR (400 MHz, DMSO-ds):  13.4 (1H, br, COOH), 8.01 (2H, q, /= 2.8
Hz), 7.49-7.52 (2H, m), 7.35-7.37 (3H, m), 7.26-7.28 (2H, m), 7.15 (1H, dd, /= 8.8, 3.0
10 Hz),7.04 (1H, d, J= 8.8 Hz), 3.79 (3H, 5), 1.56 (3H, s) ppm.

Example 211
COOEt COOEt COOH
G e G
0 N= O N= LIOH
) NaH / THF | _LiOH
Br N T CHil . Br N THFMHO  Br ©/ w
Br Br
211-51 211-82 211 (Xla-34)

15 [0451] Inthe same manner as that described in Example 42 compound 211 was prepared
from 211-S1. 'H NMR (400 MHz, DMSO-ds): § 13.7 (1H, br, COOH), 8.03-8.06 (3H, m),
7.75 (1H, dd, J = 9.2, 2.8 Hz), 7.52-7.55 (2H, m), 7.40-7.42 (2H, m), 7.32-7.35 (2H, m),
6.98 (1H, d, /= 9.2 Hz), 1.72 (3H, s) ppm.

20 Example 212

o _OH
0. OMe
Me
0 ?fQ 1. NaH, Mel ©;[
@/N 7 2. LIOH N

Cl

¢ 212 (XIa-26)

212-51

225



(+)-enantioner: RT 3.92 mn. [ald= +7.9 in acetone. For (-)-enantioner: RT
5.0 min. Exanple 231 COOH COONa H O N-i CgND O NIi NIN NaCH _ ci d 20
231 231 Ns093h$050471] To a solution of 231 (1.05 g, 2. 77PapIUSoP&Be%EE) Iin
ca. 10 nL of THE was added 2N aq. NaOH (1.384 nL, 2.77 mol) wth
stirringusandyt fieRadk LishRd it dbeRbad s Kefinplet2 obfip8iind ZENRYSprepdred ol vent s
in vacu S?Ihelr;re5|?]‘ﬂe was dal ssolved in 5 nL gl:‘e THE and t hen di u?id W th

25 30 nfromf21Be1 aNENMRS (160 Mz, DS Oerlsp fOF 8. T KB, 2K 7rd (m, B, Aedt(amds),i n
vacuo, the resultin ci_pi.t at red and rinsed with heptane
twi ce t634fm ﬁé%?‘?gabégﬂf@ Eﬁ( %ﬁ,\gézg(l 3%‘2% 98+% ee) as a white
solid. 1H NMR (400 MHz, DVMsO-d6): S 8.02 (2H, dd, J= 233 WO 03/080545

PCT/ US03/ 08899 _ 6.8, 3.2 Hz), 7.79 (1H d, J = 2.8 Hz), 7.58 (1H dd, J=
9.2,52.8 Hz) 7.51 (2H, dd, J = 6.Bxam@e21}7), 7.34-7.37 (2H, m, 7.17 (1

H d, J 9.2 Hz), 711(3H , 5.26 (1 H s) ppm_,Exanple 232 COOH COOM
ONHR// N, N MOH N, ~~eg o0&t ( )p(R3) N (R. (R B 232 232 Msalt [0472]
In the same manner_ (tas th t des ed in Example 281 different salts of
conpound 232 M sal’ pr, d. e Ekanpl e 233 OO OH 0 OH\ O N~ /
Chiral HPLC1 ON" Nséper at izona O A (+)-233 [(+)-Xl a-26]
(-)-233 [(-)-Xla-26] The two enanti oners e separated by chiral
HPLC using a 25 cm x 21 1 ¢l

213 (XIa-20)
213-81

[0453] In the same manner as that described in Example 42 compound 213 was prepared
from 213-S1. 'H NMR (400 MHz, DMSO-de): & 8.0 (m, 2H), 7.95 (m,1H), 7.69-7.61 (m,
10 5H), 7.53 (m, 3H), 1.82 (s, 3H).

Example 214

O _OH
o _OEt
Me
0 N==
(o] N== 1. NaH, Mel L)
) —_— N\N
©/N 2.LIOH  C
Br

Br 214 (X1a-32)
214-51

15 [0454] In the same manner as that described in Example 42 compound 214 was prepared
from 214-S1. 'H NMR (400 MHz, DMSO-dg): & 8.06 (m,2H), 7.76 (dd, /=2.8 and 9.2
Hz,1H), 7.54 (m, 2H), 7.41 (m, 2H), 7.26 (m, 2H), 6.99 (d, /=9.2Hz,1H), 1.72 (s, 3H).

Example 215
[o] OH
[o] OMe
Me.

N/
N 1. NaH, Mel 0 [ /:
) - . N‘N
N‘N 2. LIOH

o °~

20 215-51

226



Regi s Technologies (R R} WHELK-O 2 10/ 100 columm at anbi ent tenperature.
HPLC 15 nmet hods and conditions: 15% i PrOH 85% Hexanes-0. 1% TFA, 30 niL/mn.,
?=220 Mh.wOng/osesmanti omer: RT 4.0 min. The other enanti oneCT/URN3/E888 mi n.
Example 234 OOHO OHO OH -~-DF3CjJ NN F3CI N, Chiral HFLC Fa NN ~
seper at jgd8s(l e Ghme Aifinér b AR dedcbibld mIE,&mlpn@ 42 -c3Robiid 219Wadfikpardd [ 0474]
The two ntioners were separated by chiral HPLC using a 25 cmx 21.1 mm
Regi s Tﬁcﬂnmséﬂjl edHMRVIR) (400HEIHE, DMSQ6TsL GB.6(raRH)a . 5S4 ki ) 788 kdetZt&r e.

HPLC 234 WO 03/080545 PCT/ US0O3/ % i PrOH 92%
HexanesH® ! M?ﬂﬁ(mséHM/H@ ?'ﬁ gg%?‘ﬁrﬁ mﬁ%gﬁ%@% qﬁgqg 3§§m n. The

ot her enantlorrer:RT64mn Exanple 235 0 OHO OH O OH C ONC N
ON Chiral HPLC - O N, N seperation d ClI 5 235 (+)-235 [(+)- XI-19]
(-)-235 [(-)-XI-19] [0475] The twExammeRbbrers were separated by chiral
HPLC using a 25 cmx 21.1 nm Regi s Technol ogi eso(Rd R) WHELK-O 2 10/ 100
colum at anbi ent tenpexgiare. HPLC nethods ang sondi tions: 15% i Pr OH 85%

Hexanes- 0. 1% TFA, 30 nl/ i n. 220 rim One &Q°% nt: RT 4.5 nin.
The other enantionerf R ) Exdaiilele @ OH OO OHp NL C ON-
‘ N NUFESC 286 @ [T+)-x1421 (-)-236

/1 ON/ N. NF /g
[(-)-XI-421

CF3

216 (X1a-52)

216-S1

[0456] In the same manner as that described in Example 42 compound 216 was prepared
from 216-S1. 'H NMR (400 MHz, DMSO-de): 8 8.21 (m,1H), 8.09 (m, 2H), 7.95 (m,1H),
10  7.56 (m, 2H), 7.45(m, 4H), 7.19 (d, /=9.2 Hz,1H), 1.82 (s, 3H).

Example 217

0. _OEt
(o] 5‘1’ 1 NaH, Mel
Vi
NN 2, LlOH ?

217-81

15 [0457] In the same manner as that described in Example 42 compound 217 was prepared
from 217-S1. 'H NMR (400 MHz, DMSO-dg): 8 8.05 (m, 2H), 7.68 (d, /=2.8 Hz,1H), 7.15
(dd, J=2.8 and 8.8 Hz,1H), 7.52 (m, 2H), 7.22 (m, 2H), 7.17 (m, 2H), 6.97 (d, /=8.8 Hz,1H),
1.68 (s, 3H), 1.30 (s, 9H), 1.19 (s, 9H).

20 Example 218
O _OH
Me
p’@ 1. NaH, Mel o z@
N~ 2. LIOH ©/ N
ci
c 218

218-S1

227



15 [0476] The two enantionmers were separated by chiral HPLC using a 25 cm X
21.1 mm Regis Technologies (R R WHELK-O 2 10/100 col unm at anbi ent

t enper at Wwe.03MRIS6G net hods and conditions: 15% i Pr OH 85% Pexaisesos839d% TFA,
30 nL/mn., ?=220 run. One enantioner: RT 4.0 m n. The other enantioner:
RT 5.0 mn. 20 Exanple 237 OOHOOHOOCHN NN p ::e: Br Br Br 237
(+)-237 237 ” 18 Wis 518 HPLC
usi ng a[(%?];:mﬁ&thg%%g “%&Sﬁstéﬂggg ﬁgf%gr%gﬁ? Ig)qc\?\H LﬁKﬁdO 2 10/ 10%&3% um at
anbi ent frb@reaersat ult i NMRL(G00 RETe, NYVISG/AYB @51 G5 emzmsmsz@&a@@ 4 Hei Hyds54nd

conditions: 25%:i PrOH 75% Hexanes-Q. 1% TFE [ m.n. =220 .n e
enant i offer2H)RT48 (a4, f 4 and . &)Hﬁiﬁ)’gnér&‘?’@%r%gl %J%]S% Iﬂ?ﬁﬁé@n@@%?ﬁ O CH
Chiral HPLC | tON N separation Br Br Br 5 238
(+)C]-§38F]F?X3§§ll)\l‘ (SQ)%}J) 238 [(-)-X1-351 [0478] The two enantioners were
separated by chiral HPLC using a 25 cmx 21.1 nm Regis Technologies (R R

VHELK- O 2 10/100 colum at anbi ent %gﬁieégﬁ ure. HPLC nethods and
conditions: 20% i Pr OH 80% Hexanes FO‘ 30 nbL/mn., X=220 nm One 10

enantionmer: RT 4.2 mn. The other enantioner: RTg5. & m n. Exanple 239 Br
OHN_Cl / \ CNCN Cs2 °EU-13CI\IN + NIV, | G 39-51 239-S2 Cl
239- S3

(¢} 1 NaH, Mel

5‘
©/N N T 2.u0n

Br
219-S1

219

10  [0459] In the same manner as that described in Example 42 compound 219 was prepared
from 219-S1. 'H NMR (400 MHz, DMSO-dg): 5 8.02 (m, 2H), 7.83 (d, J=2.8 Hz,1H), 7.67
(dd, J=2.4 and 9.2Hz,1H), 7.53 (m, 2H), 7.18 (m, 2H), 7.04 (m, 3H), 1.58 (s, 3H), 1.12 (s,

9H).
15 Example 220
COOH COOH COOH
H H
Qﬁi »O R o0 5 VAR 08 §'e
Br N‘N/ Chiral HPLC . N‘N/ . Noy
Br Br Br .
220 (#)-220 [(+)-X1-34] (-)-220 [(-)-XI-34]

[0460] The two enantiomers of 220 were isolated by chiral HPLC using a 25 cm x 21.1 mm
Regis Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. The column

20  was eluted with (15/85/0.1) iPrOH/hexanes/TFA at a flow of 30 mL/min. Detection was at
220 nm. Chiral HPLC analysis of enantiomer was carried out at A =220 nm by injecting 10
uL of an approximately a 0.5 mg/mL solution of the sample dissolved in mobile phase onto a
25 cm x 4.6 mm Regis Technologies (R,R) Whelk-O 1 5 pm column with a 1.5 mL/min flow
of (15/85/0.1) iPrOH/hexanes/TFA.

25

228



_15 [0479] A m xture of 239-Si (6.6
in CH3CN was stirred for 12 hours.
was concewbnangd4s and purified with

g), 239-S2 (5.06 g) with Cs2C8 (12 g)
The salt was filtered off. The filtrate
chr omat ogr aphy ( hexamefraishyossgcet at e

10: 1) gave 239-S3 (3.2 g) as a colorless oil."HNWVR (400 MHz, CDCl13): 8
8.01 -7.26 (m 11H), 6.11(s, 1H), Egaﬂ%lgml 2H. H-" NN N CNC - _ N
Cl N_/ Bu3SnN3 ONN ON/ iINN Cl ] 239 20 239-S3 236 WD 03/080545
PCT/ US03/ 08899 [048@1 A solution of 239-S3 62 0 g), Bu3SnN3p(1.7 nmL) in
THE was refl iHght ,  then conce H and ge d r@th | N HCl .
The sol ution 3wa xtoaqﬁ wi th—et-hyfsC eqtrat ed.
Purification with ¢ Ng raphy (et hyl ace @ve 239 ( S?as a
white solid. 1H N 00 MHz, CDC13): S 8. 15(m 11H) 8. 86(s, 1H).
Exanple 240 0 0 O Sche OH H b CDI, DBU - McSOPNH2 N/ CBl O 240-S1
240 [ 04811 A sol delon of 240-S1 (1.1 g), Cihy. m[(Sﬁxﬁ)sﬂ n @HE1[wrXlas$tlr r ed
fo(rj Bgluf an hour at 60 10 T. After cooling down, sulfonyl amde (0.33 g)
an was added. [ i ght,
concent IHEH. Itirk sERGmATES: S ResaaRe a2 SRSyl (PGP0 My o
5 221 were prepared from 221. "H NMR (400 MHz, DMSO-d;): 5 8.18-7.25 (m 11H), 1.72
(s, 3H).
Example 222
COOH COOH COOH
Me Me Me
8 () 0 Y
Br Br Br
222 (+)-222 [(+)-Xla-34] (222 [()-X1a-34]
10
[0462] The two enantiomers were isolated by chiral HPLC using a 25 cm x 21.1 mm Regis
Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. The column was
eluted with (15/85/0.1) iPrOH/hexanes/TFA at a flow of 30 mL/min. Detection was at 220
nm. One enantiomer eluted at 3.8 to 4.7 min, and the other enantiomer at 5.1 to 6.1 min.
15  Chiral HPLC analysis of enantiomer was carried out at A = 220 nm by injecting 10 pL of an
approximately a 0.5 mg/mL solution of the sample dissolved in mobile phase onto a 25 cm x
4.6 mm Regis Technologies (R,R) Whelk-O 1 5 pm column with a 1.5 mL/min flow of
(15/85/0.1) iPrOH/hexanes/TFA. Under these conditions, one enantiomer eluted at 4.7 min,
the other enantiomer at 6.6 min.
20
Example 223
COOH COOH COOH
H H
@*3 A @*i 0 o
. Ny CialHPLC Noy/ o ©/N\N/
a c c
223 (+)-223 [(+)-X1-25] (9-223 [()-XI-25]

229

~

5



N), and dried. The solvent was renoved, and the residue was purified by

chromat ography (ethyl acetate) to give 240 (1.16 g) as a white solid.'H

NVR (400 Wbin3/0€B@EL3): 8 11.92 (s, 1H) 8.23 - 6.88 (m 1PHr/usby/@&39(s, 1H),

%._32(3 3H) 15 Exzrrple 241 0 CF3 00 11 --/ OCHCD, DBUI-NHs ON_O
! w Mers Werdsofel bylch 4R 475 &h& HaMBTREEST as

t hat de@H z‘lh@t 0Exnan{\ﬂ)e l3406 coO%ounb?czﬁ%Ivgfs“@ rg))gar ed 20 from 2461%1§81 1H

NVR (4UDedIﬂﬂzlpngD(I§.,R)) WISEILK 62 1(%1001qq)qm18atzambxerﬁ tgqurmurqiﬂh)e congowgss,  1H),

4.22 (m. 2H) 3

Coi . D s SR IR PR e TR a0 DY D S e 2° N the
fsam? ”Blégrﬂ e@n@élarrln%etdﬁﬁt‘éﬂ hbed td 9. 8Eﬁmmcieth%ﬁxeﬁ@maumdr %25 YE6.9 mlﬁpar ed 5
rom 24 Mz, CDC13) 11. 77 , 23 - 6,90

(m
12H)5 5C819a1(HsPLC arid)ysﬁi)flb@ammm@h})as cgrr@g out at 3 20 Eglabwm@cggg 191 9f a <OoH
CDI, DBU C~to H loll Mi %CHZS(;Eh

approximately a 0.5 mg/ solution e sample dissolved in mobile phase onto a 25 cm x
4.6 mm Regis Technologies (R,R) Whelk-O 1 5 um column with a 1.5 mL/min flow of
(15/85/0.1) iPrOH/hexanes/TFA. Under these conditions, one enantiomer eluted at 5.0 min,

and the other enantiomer at 7.1 min.

10
Example 224

COOH COOH COOH
Me O Me /Q /©)<Me
(0] N= N

Br/©/‘< ,iLN/ Chiral HPLC %N\ ©/
cl cl Ci
224 (+)-224 [(+)-Xla-25] (-)-224 [(-)-X1a-25]

[0464] The two enantiomers were isolated by chiral HPLC using a 25 cm X 21.1 mm Regis
15  Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. The column was
eluted with (15/85/0.1) iPrOH/hexanes/TFA at a flow of 30 mL/min. Detection was at 220
nm. One enantiomer eluted at 3.6 to 4.6 min, and the other enantiomer at 5.1 to 6.0 min.
Chiral HPLC analysis of enantiomer was carried out at A, = 220 nm by injecting 10 pL of an
approximately a 0.5 mg/mL solution of the sample dissolved in mobile phase onto a 25 cm x
20 4.6 mm Regis Technologies (R,R) Whelk-O 1 5 pm column witha 1.5 mL/min flow of
(15/85/0.1) iPrOH/hexanes/TFA. Under these conditions, one enantiomer eluted at 4.6 min,

and the other enantiomer at 6.4 min.

Example 225
COOH COCH COCH
H H
@@o e @r% e R @*ﬁ bedl
B N. N/ Chiral HPLC Br N. N/ o N
OCHg OCH, OCH,
25 25 (+)-225 (-)-225

230



NN C C 243-Si 243 10 [0484] In the sanme manner as that described in
Exanpl e 240 conpound 243 was prepared from 243-S1. 1H NMR (400 MHz,
CDCl3): va13G%0s4s, 1H), 8.23 - 6.90 (m 12H), 5.85 (s, PRECTUSOBSED® (M
2H) , 80 (m 211) 0.98 (t, 3H). 15 Exanmple 244 0 0 OH NH2 0-110- _

SOC12 |/ [0 ? té o dnal¥iliibis were fsolaldd'by! chl¥alPICE ustddr Blert 441 1 BdBREgiI A
m xt ure of "aci 244 S1 (3.0 g), SOC12°in toluene was refluxed for two

hour s, ‘Beetinologies EQR) ANHELKT(BQ 106i0cho bt mulmté@nmr@tnrermhe colymnntas

or coi piFb WiReRa PSP rrY T En ik Pl e L it TRl 937805

PCT/ USO g4 0889&hantsasiusdiited 2 BNG6.04010, dvidahe merlaaam&ner 25 3 9.2 i), 8.05 -
6.96 (m 12H), 5.71 (s, 1H), 5.63 (br, 1H). Exanple 245 /| C02Me CO2H H

O N'502MBhik &B3.C arilysi dfiena@iioner was carriedouDNR FaeHnmHEy @eCQ%l%ELMsn s | Cl

1 5 245-S3 2

G opeanngbiS Seinhengba s EmpRLRRAE Bt Bk LA o
(m 70y o hepytegy G GRS b S g el o
2- Pyr az@b g 5pthBnPiGH/hexanes/TFA. Under these condltlons one enantiomer eluted at 6.0 min,

and the other enantiomer at 9.5 min.

10
Example 226
COOH COOH COOH
Me Me Me
0" S8y . S
% Chiral HPLC 4 7
Br @N‘N —E—> Br ©/N‘N Br ©/N‘N
OCH,4 OCH,4 OCH,
226 (+)-226 (-)-226

[0466] The two enantiomers were isolated by chiral HPLC using a 25 cm x 21.1 mm Regis
15  Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. The column was
eluted with (25/75/0.1) iPrOH/hexanes/TFA at a flow of 30 mL/min. Detection was at 220
nm. One enantiomer eluted at 4.5 to 5.5 min, and the other enantiomer at 6.6 to 7.3 min.
Chiral HPLC analysis of enantiomer was carried out at A = 220 nm by injecting 10 uL of an
approximately a 0.5 mg/mL solution of the sample dissolved in mobile phase onto a 25 cm x
20 4.6 mm Regis Technologies (R,R) Whelk-O 1 5 pm column with a 1.5 mL/min flow of
(25/75/0.1) iPrOH/hexanes/TFA. Under these conditions, one enantiomer eluted at 5.7 min,

and the other enantiomer at 8.6 min.

Example 227
COOH COOH COOH
TEED w0 OO
Noyf Chiral HPLC Neyf * Ny
Br Br Br
25 227 (+)-227 [(+)-X1-28] (-227 [(-)-X1-28]

231



RARA ON OHNNOHNa+ RANHNH EtOH, reflux + (R) P2 (RP (R1L )P R

aRA ~OHOOOH"NNOHN RS RS b5aFEOeflux + R+ R-NHNH2 (R p

(R)p (R) BvOlBMD34: N 1) BuLi, Et20 -NBr -NR | ~~_ 4 as eCRURa3/0889%C Br"
H K2CO3, DMF Br 2) Bu3Snd BU3Sn heat (Rl)p MOMO -N OH -N ((Rl)p is not

Br or ( sléd 21l R1) P
. TP R LI ke ohang 2548 2. L

TBAF THFedhnblo,gms(ﬂRJR)l\MHﬁhﬂ(eOIj\/l:O/(OQ colprpvasaTpiEnttRmperaiupg A he column wpp 239
Vo 03/ Oe gt% 2 E’IC'Ii }d%%%{ ﬁ%hexaneg/%:gl at %%vpo% Mﬁ/rgﬂ B‘ewcngﬂ w§§ Q_i20r eflux +

nm. One enantiomer eluted at 4.8 to 5.5 min, and the other enantiomer at 6.1 to 6.9 min.
5  Chiral HPLC analysis of enantiomer was carried out at A = 220 nm by injecting 10 pL of an
approximately a 0.5 mg/mL solution of the sample dissolved in mobile phase onto a 25 cm x

4.6 mm Regis Technologies (R,R) Whelk-O 1 5 pm column with a 1.5 mL/min flow of
(15/85/0.1) iPrOH/hexanes/TFA. Under these conditions, one enantiomer eluted at 4.9 min,

and the other enantiomer at 6.5 min.

10
Example 228
COOH COOH COOH
H
209y s o @* )
i i 4
N‘N/ Chiral HPLC N‘N/ N‘N
o a
228 (+)-228 (-)-228

[0468] The two enantiomers were isolated by chiral HPLC using a 25 cm x 21.1 mm Regis
15  Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. The column was
eluted with (10/90/0.1) iPrOH/hexanes/TFA at a flow of 30 mL/min. Detection was at 220
nm. One enantiomer eluted at 4.7 to 5.3 min, and the other enantiomer at 6.2 to 6.9 min.
Chiral HPLC analysis of enantiomer was carried out at A = 220 nm by injecting 10 uL of an
approximately a 0.5 mg/mL solution of the sample dissolved in mobile phase onto a 25 cm x
20 4.6 mm Regis Technologies (R,R) Whelk-O 1 5 pm column with a 1.5 mL/min flow of
(15/85/0.1) iPrOH/hexanes/TFA. Under these conditions, one enantiomer eluted at 4.9 min,

and the other enantiomer at 6.8 min.

Example 229
COOH COOH . COOH
FaC o NO FaC k< N’Q Fil i N;D
: ,{LN/ Chiral HPLC : ,Q\N/ + i N
Br l Br Br
25 229 (+)-229 [(+)-X1-33] (-)-229 [(-)-XI1-33]

232



+ Et-NHNH2 O 246-S1 C 246A Cl 246B (246A1 246b = 1 : 4) [0487] A

sol ution of 6-chlorochronone 246-S1 (5.57 g, 29.91 mol ), ethyl hydrazine 5
oxal at e (WOD8/0gp5429. 91 nmol ) and Et 3N (10.40 ni, 74.77 rmelCx/uses/e&seH (60
nm) was refluxed overnight. The mixture was concentrated, dissolved in

Et QAc, @ﬁ&ﬂedmé tb dnabkibibbrs wdélisBlatddby dhiraFHPRUsignrcEndm at Hdl muRegis cat i on
via flash columm (hexane/ EtOAc 10:1 to 3:1) gave 246A (1.3 gl) and 246B

(5. 13 gJechaoloiies R R)IWHELK-Q 20t Q0esllymn oambiag AempampiuriR Thg golumpyas cpC13) :

e 1 ry a3t Qoo [yhrqntarelTE g 5P OF s P b Dhfdtior wifal s l2 0 10
J=7. 2 Hape AdhtiorheBblufcll at 6379 72 riih, @k the Betfer eBomet-tNMRL( 8.6GnivHZirTDC13) : 8
10.90 (s, 1F), 7.51 (d, J=2.4Hz, 1H), 7.45 (d, J=2.0 7.15 (dd,

Hz, | H),
J=2.5% aHBLE.a@aksis of endntiodenwsay earicd-gutat Mz 220 ny by gyessingd 0 HFL?] obamgLy 1H),

G "1 ontprrenmase A G e Rinsauitan o} e alpfedlaiv gy B ol ey A 1 T
[0488] %@ nﬁrﬂ?{eﬁéfﬁcﬂﬁd}gﬁgs g@,R;m{eH@@SlCS LB Lirin FrANDI. 8 midmic AsReands 247A
and 247 wer e-prepare rom247-S1. For 247A: 1H NMR (400 MHz, CDC13): S

7.61 (dg15/K8510.6) iPEOHEhexinesTFA7 Under tese cdnditions ode gngntigmer ejutyd atA.h mipg,

J=2.8 Hz, | H), 6.95 (m111),.6.36 (d, J=2.0 Hz, | H), 3.80 (s, 3H).
[ 0489] %‘rthQEZﬁBFe‘?HURI&}PU(‘}%mM, CDC13): S 10.80 (s,H)lH), 7.5(() (d,H)
J=2,f#Hz, 1H), 7.41 (d, J=2.0 Hz, 1H), 7.13 (dd, J=2.4 and 8.8 Hz, 1H), 6.95
(d, J=8.8 Hz, 1H), 6.58 (d, J=2.4Hz, 1H), 3.98 (s, 3H). 25 240 WD 03/ 080545
gc;ggioggggsgg Exanpl e 248 0 OH rfexammle B0 C EtOH, reflux + + Ph- NHNHZ |

O. _OH O. _OH Oy -OH
0 ’.“’Q Chiral HPLC o '.“‘Q Oj:o IZ“Q
Y e @N‘N @f A

seperation

cl Cl

) (+)-230 [(+)-XI-26] (-)-230 [(-)-X1-26]

230

[0470] The two enantiomers were separated by chiral HPLC using a 25 cm x 21.1 mm
15  Regis Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. HPLC
methods and conditions: 20% iPrOH-80% Hexanes-0.1% TFA, 30 mL/min., A=220 nm. For

(+)-enantiomer: RT 3.92 min. [a]s=+7.9 in acetone. For (-)-enantiomer: RT 5.0 min.

Example 231
COOH COONa
H H
y O o0 Fre
N‘N/ NaCH ©/N~N/
cl cl
20 231 231 Na salt

[0471] To asolution of 231 (1.05 g, 2.77 mol, 98% ee) in ca. 10 mL of THF was added 2N
aq. NaOH (1.384 mL, 2.77 mmol) with stirring, and then diluted with heptane (50 mL), After
removal of solvents in vacuo, the residue was dissolved in 5 mL of THF and then diluted with
25 30 mL of heptanes. After stripping off THF and most of heptanes in vacuo, the resulting
white precipitate was filtered and rinsed with heptane twice to afford desired sodium salt

(1.06 g, 96%, 98+% ee) as a white solid. 'H NMR (400 MHz, DMSO-de):  8.02 (2H, dd, /=
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248-51 C C (248A: 248B = 5: 1) [0490] In the sanme manner as that

descri bed in Exanpl e 246 conpounds 246A and 246B 5 were prepared from
248-S1. PO 0248¥45 1H NVR (400 MHz, CDCl13): 8 7.77 (d, J=2POT/USa3/d4899
7.35-7.26 (m 5H), 7.20 (dd, J=2.4 and 8.8 Hz, 1H), 7.02 (d, J=2.8 Hz, |
H, 6.803(s2H *78798 lﬁi,dlb‘l)=283H5}57(5<8(1H‘2dG£9,’2]-QSHz.)9’D5(62HLH)1 JE@8,248B: ' H
NVR (400 MHz, 6 1090171& I—g (%%‘i : 770(m
oH), 7. 58sz,734r27.347@i{,,m) 7 ( 514J(=rﬁ Ha), 7171 n{)n§ 2§(H71 S)T’P‘Z‘l (dd, J=2.8
and 8.8 Hz, 1 H, 7.02 (d, J=8.4 Hz, | H), 6.85 (d, J2.8Hz,1 H). 10 Exanple
249 ~CF3 F3 5 OOH NNOHNN EtO-l, reflux + | \ / O + CF3CHZNHNHs ~
2496 249A 249-S1 C C  (249A : Z&&pld3321) [0491] In the sane nmanner as
t hat described in Exanple 246 conpounds 249A and 249B 15 were prepared
from 249-S1. For 249@0H1H NMR (400 MHz, CDCl13): S 7. ¢3od, J=1.6 Hz,1 H),
7.3 3 (dd, J=2.

H. 7.21 (d, J=2.8 WK H, 5 (d, J=8.4
Hz,1 H), 6.43 |(d JZOO—Q / 5.64 (s, 1H), 4.7 |( @) . N 49B: 1H NMR
(400 Mz, CDCL3KZ 8 N'(s, 111). %ﬁ%_g (d, J= AN 52 (d, J2.8

Hz,1 H), 717(p(31;d and 8.8 Hz, 1H), 6.98 RYd, J Hz,1 H), 6.73 (d,
J2.4Hz, | H), mﬁ . 20 241 WD 03/ 080545 PCT/ 03/ 08899 Exanpl e
25000—|O—|N—N Br OH reflux \ \ \ + + Et-NHNH2 ®)d 0 250A 2506

250-S1 Br Br (250A%3é508 1: 4) [0492] In the sanme manner as that
descyi bed i n Exanpl 46 conpounds 250A and 250B 232 Msait

[0472] In the same manner as that described in Example 231 different salts of compound

232 M salts were prepared.

10 Example 233
O, OH O.__OH Oy _OH
. 5w e,
©j/(o E{} Chiral HPLC O}O E;Q ©j/( iy
©/ seperation
Cl Cl Cl
233 (+)-233 [(+)-XTa-26] (-)-233 [(-)-XIa-26]

[0473] The two enantiomers were separated by chiral HPLC using a 25 cm x 21.1 mm
Regis Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. HPLC
15  methods and conditions: 15% iPrOH-85% Hexanes-0.1% TFA, 30 mL/min., A=220 nm. One

enantiomer: RT 4.0 min. The other enantiomer: RT 4.8 min.

Example 234
Oy OH
FaC
F3C\©L rﬂp _Chiral HPLC C\Oi ‘Q :
N., Vs
©/ seperatlon @
“ 234 [()-X1-20]
234 (+)-234 [(+)-XI-20] ¢ )

20
[0474] The two enantiomers were separated by chiral HPLC using a 25 cm x 21.1 mm

Regis Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. HPLC
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were prepared from 250-S1. For 250A: 'H NWMR (400 MHz, CDC13): 6 7.62 (d,
1.6 Hz,1 H), 7.46 (dd, J=2.8 and 8.8 Hz, 1 H), 7.3 7 (d, J=2.8 Hz, | H),
94 (d weds3esiirs | H), 6.32 (d, J=1.6 Hz,1H), 4.09 (q, PCFEASA3 /64899 2H) ,
39 (t, J=7.2 Hz,3H). For 250B: 'H NWR (400 MHz, CDC13): 8 10.95 (s,1 H),
65 ( o TFAZ 32)7mLxmln J=22@Bnmalae9. 2 Hz,
d@félfé g?zco%gwons 8/@‘3&@11 92]%3{%(6.5%5 (52-1%) o ns2 (a, 527. 5
2H) ernnfidmért: RT 3.8 mlrr?rlib dﬂa@r?@hantloﬁ)mr‘r'BIT& ano oH N- OH NN C \ EtOH,
refl ux + + n-Bu-NHNH2 O 2518 C 251A CI 251-S1 15 [0493] In the sane
manner as that described in Exanple 246 conpounds 251A and 251B were
prepared from 251-S1. For 251 A 'gxal 2390 MHz, CDCl13): 8 7.64 (d, J=2.0
Hz, 1H), 7.32 (dd J=2.8 and 8.8 Hz, 1H), 7.17 (d, J=2.8 Hz,IH), 6.98 (d,

5
J=
6.
1.
7

J=8. 8Hz, 1H), 33 ou(d, J=2.0 Hz, 1H), m 2H), 1.7598F 2H), 1.22 (m
2H), 0.85 (t 2 Hz H. For 25%R: NVR (400 &k 3 10. 92
(s, 1H) 7 5 1H)cmrampl4:2 (d, P8 W04z, 1 H, 8,4dd, J2.8 and
8.8 Hz, gams ] 6. JN:2.8H21H).17 (m 2H),
1.88 (m 2H) (m 2H), 0.98 (t, J=7. 3H). 242 «m 03/ 080545

PCT/ US03/ 08899 le 252 OH NN OH N-N EtOH reflu

Et-NHNH2 O O 2862A O 2528 252- S| [049‘21']'235\[(?896%’|0n of"z’éirésf“(gb 76 g,
2.76 mol ), ethyl hydrazi ne oxalate (0.414 g, 2.76 5 mol) and Et 3N (0. 96

L, 6. 90478 ) The tvd almnﬁa;ﬂlefwem@q)araeéd weldrammm wirig a Themm Xt.Umen  was
concent rat ed, dissolved in washed with 1 HClI and bri dried and
concent Regied CCWFQQ‘?SC(&R)OWHELJ( ﬂ %E(I){lQQ)?Q}HWn(aﬁ@? 178} empRraturg. @?L({;ave 252A

(0.28 gr)neﬁlogs and conditions: 15% iPrOH-85% Hexades—O.l% TFA, 30 mL/min., A=220 nm. One

10  enantiomer: RT 4.5 min. The other enantiomer: RT 5.3 min.

Example 236

O. .OH O _OH Oy OH
o N@ Chiral HPLC 0 ?‘@ ?
N _chrelime N
FC N F3C 3

3 seperation

. (-)-236 [(-)-XI-42]
236 (+)-236 [(+)-X1-42]

15 [0476] The two enantiomers were separated by chiral HPLC using a 25 cm x 21.1 mm
Regis Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. HPLC
methods and conditions: 15% iPrOH-85% Hexanes-0.1% TFA, 30 mL/min., A=220 nm. One

enantiomer: RT 4.0 min. The other enantiomer: RT 5.0 min.

20 Example 237
O OH
(o] NT\Q Chlra| HPLC
N. V4
<j seperatjon @/ @
o - 237 - )-237

237

[0477] The two enantiomers were separated by chiral HPLC using a 25 cm x 21.1 mm

Regis Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. HPLC
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252B (0.23 g) as white solids, respectively. For 252A: 'H NWR (400 MHz,
CDC13): S 7.80 (m 2H), 7.35-7.22 (m 5H), 7.02 (d, J=2.8 Hz, | H), 6.57
(s, | H,wé.090805¢5 | H), 4.10 (q, J=7.2 10 Hz, 2H), 1.41 (PCTASE3/sHr, 3H).
For 252B: 'H NWMR (400 WMHz, CDC13): 8 11.05 (s,1H), 7.55 (mé6H), 7.20 (d,
J=2.8 %e%ﬂé gﬁl@%d{tgns %g’o ﬁ"f@H ﬂ-ﬂ‘%’HeﬁaM O(ﬁ%ﬂﬂf’)A 38 m2/nfif,, 13290 @mHgn2H) ,
1.50 (t le. 253 HH OH N TBSONTBSONO—|N
TBDIVEG, &dhtidiativVRS 3. Sh)xnmﬁmtﬁ'dﬂlénantiomem Bél'z‘bl miBnBr, THF d 253 d G C
253-S3 15 253-SI 253-S2 [0495] A m xture of 253- Sl(5 116 g, 26.29 mmol),
TBSCI (4.36 g, 28.92 mmol) and imdazole (2.68 g, 39.44 mmol) in DV (100
M) was stirred at roomtenperat Urgxaaysté p3ght. The mi xture was dil uted
with Et OAc, washed with brine, dried and concentrated. Purification 20 via
flash col um (Rexpne/ Et OAc 10: 1) gave 253e%2 as col orl €ssftoil (7.8 g). 'H

NVR (400 Mz, @DC13),—8 7.61 (m2H), 7.15 ( , 6, , 2Hz, 1H),
6.60 (m|H), @w . GhepPcs, 3 021 3-8H) . | i sol ution of
253-S2 (0.6 94 nol ) | Teopllen (10 NT) (WS "added Na (1.0 Min THF,

2.14 m, 2.14 C at 0 C. After 5 mn. 0 C BnBr (2 L, 2.04 25 mol)
was added. The migcture was warned to roogmet en’gerature _Q@g[k&)@ﬂt% t this
tenperature forzs@ h. The reaction was qdéﬁt’?ﬂ% @t h brin extract ed with
Et OAc, washed w th brine, dried and concentrated. Purlfl cation via flash
col um (dae‘;slan%&v@@naaao@mwe sepafiled/y Ba0RDEATusRFT 25503/x0B8Pthm 253- S3 as
colorless oil (0.4 g). 1H NMR (400 MHz CDC132 S7.81 (mlH),, 7. 36-7.22
(m 6H) , Reglﬂet(momB)es (B.ROIWHRLEHP 2 50/740 galympypt ambignt te@mlﬁjufe(ﬁ L (s, oH)

.13 (s,3 01(.s. 3H) 4 b f n( 9= ol )
0. 13, £l SRt e OB a2, 2B 9o g
Theld“ X&&hﬁoM@SRWMntmd&@éﬂehW@tms31ﬂnpl kept at this tenperature
for h. The reaction was quenched with brine, extracted wth EtOAc,
vvashed vvlth brine, dried and concentrated to give 253 as a white solid
(0.28 g). 1H NVR (400 Mz, CDc:13)Exa§qé 5%9(”1 1H), 7.44 (m1H), 7.40-7.33
(m3H), 7.24 (m2H), 7.15 (m | 5 . 6.62 (m | H), 5.34

(s, 2H) N
/@ACN @N ) Cs,COy, CH,CN Nzg
+ ‘N > @N, P
Cl

N

Cl
239-S1 239-S2 Cl

239-S3
15 [0479] A mixture of 239-S1 (6.6 g), 239-S2 (5.06 g) with Cs;CO; (12 g) in CH;CN was
stirred for 12 hours. The salt was filtered off. The filtrate was concentrated, and purified with
chromatography (hexane/ethyl acetate 10:1) gave 239-S3 (3.2 g) as a colorless oil.'H NMR
(400 MHz, CDCl;): 5 8.01 -7.26 (m, 11H), 6.11(s, 1H), 3.49 (d, 2H).

HN N
7
=N
Cl Bu,SnN N=
<:> S N’Q _Sussnls N.‘,Q
N, 2 N
N
cl
Cl 239
20 239-S3
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10 Exanmple 254 N/ 1) BuLi, Et20 N~ Et-1 ~N/ -78 C Br H K2C03, DWVF Br 2)
Bu3SnCl Bu3Sn 254,51 heat 254-52 25453 MOMO OH N MOMO N _  OH Br

Cl CH2OCHAawen3ags53 \N-/ IN HCI \ \ N~ K2CO3, DMF Pd( PPh3) 2CTiush®0s89<Cl
xylene, 140 C C CI C 254 25454 254-55 25456 [0498] A m xture of

4-br OWDWB%OA%R@%& 2660.5472.9.2) BA8nNNA) mLj) GoiOHF veasaeflxed oyernight,0 15
nmol ) and Cx3 (0.88 g,6.4 mmol ) _in DIVF&E_WL) was hgjateg%%SO?

over ni gthen catisentratedsand &reatgd wathy 1 BELfiheifoluting was gxiesrted With Ay} 39981 g1 i ed

and concentrated, I f4 j k 164 dyasgave
254. 5 & edé%’?&?ﬁ%eggg{c‘?fll P@éﬂg%wtﬁfﬁom%ﬁﬁ%%%ﬁ %@991%5% s, 1H) ,
7. 41 (sa White sétidl SHMRA400 MHE5, CDCB)H).8.080491] (nTd 18) soB6e(si dh). of 254-S2 (0. 45
g, 2.57mmol) in Et20 (5 nL) was added n-BuLi (2.5 20 Min hexanes, 1.13
m, 2.83 mml) at - 78C. After 20 mn at_- 780 C, BudSnd (852 L, 2.83
mmol ) was added drop w se. The r edeamle ture was slowy warned to room
tenperature over 5 h, then, quenched with saturated aquepus NH4CO sol ution,
extracted with Et20. The organic |ayer was washed w th Masene, dried and

concentrated to give 294-5p3 as a crude produgi Whi Wgs used for next
reaction without hér puri ficat con.DR% [ 050 A= #t ur e~of

2- br omo- 4- O - phend 25@84{%{:@7 4 : , | (99 g, 49.57
mol ) and K2CO8 (11. 4 )\ 82 ~ mmMelﬁ (60 mL S8 red overni ght.
The m xture was quend th saturated aqueous Na B sol ution, extracted
with ethyl ether. 244 WO 03/080545 PCT/ US03/08899 cfhe organic |ayer was
washed with brine, dried and concentrated. Purificajggon via flash colum
(hexane/ Et QAc 20: 1) 7@‘3\7%1 254-S5 as colorless oil (10.0 g). [0501] A mxture

o 0o B o eplustie A2 Gl Bl gy FuVes ikt ot PE R R 2t 691 The
S5 mxt uie AR cgaﬁgeamrega@onﬁmi&er@s@%;wmm@@.mu ivad adedf TRSRa@@InumM

(hexane/ .
mixture was stirred overnight, concentrated, diluted with ethyl acetate, washed with HCI (0.5

N), and dried. The solvent was removed, and the residue was purified by chromatography
(ethyl acetate) to give 240 (1.16 g) as a white solid."H NMR (400 MHz, CDCl3): § 11.92 (s,
1H), 8.23 — 6.88 (m, 12H), 5.85 (s, 1H), 3.32 (s, 3H).

15
Example 241

0] (0] n_/

_S;
OH N ‘O
CDI, DBU H
0 e " 2 =)
@N‘N’ CF;CH,SO,NH, ©N'N/

Cl Cl
241-S1 241

[0482] Inthe same manner as that described in Example 240 compound 241 was prepared
20 from 241-S1. 'H NMR (400 MHz, CDCl3): § 12.57 (s, 1H), 8.24 — 6.93 (m, 12H), 5.89 (s,
1H), 4.22 (m, 2H).
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to give 254-S6 as colorless oil (249 ng). 1H NWR (400 MHz, CDCl13): S 7.88
(s,1H), 7.84 (s,1H), 7.47 (m1H, 7.11 (m2H), 5.24 (s,2H), 4.22 (q,2H),
3.50 (s, 3¥p,03/a8058 (t,3H). [0502] A mi xture of 254-S6(249 mgY/USLHDSSEIL
aqueous solution (5 nm), THF (5 nL) and MeOH (3 nL) was heated at 100 C
for 3 h. The m xture was concentr &xaéhple242 acted with 10 ether, washed with
brine, dried, and concentrated to give 254 as a pale yellow solid (208 ng).

"H NMR (400 MHz, CDCl13):. S 7.81 (s,lH), 7.80 (s,1H), 7.8 4, 1H), 7.18
(dd, 1H), 6.84 (d,1H), 23 (q, 2H) 56 (t,3H). Ex3m|-8255 CO2Et COzH ~
OH N-N QO2Et C -~ \- OHC| KZ 1 PDWF I\ /
MOHTHF C C S S 5 qoag)@n the same
manner as that descri b np}\/@cags@p{fgound 25@&&) ared from
255-S1 and 255-S2. 'H MHz, DMBO-d6): S 7 dNJ=2.8 Hz, 1H),
7.78 (d, J=2.0 Hz, 1 7 54 (m 2H), 7.47 (m2H ,Y7.21 (dd, J=2.4 and 8.8

Hz, 1H), 7.09 20 (d,J=ZiOHz, 1H), 6.98 (d, J=8.8Hz, 1M}, 6.09 (s, 1H), 4.18
(m2H), 1.42 (t, J=726&1 3H). Exanple 256 Q CO2E24Y \ CO2H OH N-N CO2Et
O- / Cl er K2COB OMN 1MLIiOH NON +Cl DVMF N MOH THF / | Cl 256-52 C
25651 G489~ B3the 38mé Hradddr as Ak A¥GriBad RAOBARPIEGA0 LSABORREBR wisdhegdred n t he

sanme mahner as that described in Exanple 28 con‘gound 256 was preezred from

256-551 fom 24365157H NMRWWR0 Mids, GPEL): I§|\1Eld7c(6)1H 23770.9Q) (my LA )g oy’ 7.38
3 6 J=2.4 Hz, 1H), 7.16 5H), 6.95 d J=9.6
I(4;n, A 11“7[%% (({q}jéw’u %zéjfﬂ!?d 5. 75 (s,H)lH). (m 5. (

Example 243
0]
O o) g//—
0 N CDI, DBU . 0 N Q
@N'N/ MCCH2CH2802NH2 ©,N_N/
Cl Cl
243-S1 243
10
[0484] In the same manner as that described in Example 240 compound 243 was prepared
from 243-S1. 'H NMR (400 MHz, CDCl,): 6 11.77 (s, 1H), 8.23 — 6.90 (m, 12H), 5.85 (s,
1H), 3.42 (m, 2H), 1.80 (m, 2H), 0.98 (t, 3H).
15 Example 244
0] 0]
OH NH,
SOCI,
L0 Twon T At
N ? NH,OH ©N. P
cl Cl
244-S1 244

[0485] A mixture of acid 244-S1 (3.0 g), SOCI, in toluene was refluxed for two hours, and
concentrated. The residue was diluted with THF, and the solution was drop to ammonium

20  solution (28 N, 60 mL) at 0 °C. The white precipitate was collected by filtration as the desired
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5 Exanple 257 CO2Et CO2H OH NN COZEt CI \ OC \ K2CB NNN1 MLOH O (_N
10 +CI / Br DMV I \ MeOHTHF C1 C1 257-SI 257tiS2 Cl 257 257-S3 [0505]
In the sawe oamsniey as that described in Exanpl e 28 conpouRdT2S573/688%9
prepared 10 from 257-S1 and 257-S2. "H NMR (400 MHz, DVMSO-d6): S 7.48
(m 2H)’pr3 Lﬁ?e @Nﬁdﬁwohﬁ% émﬁ)—l)aoisaﬁ H@,8@5&@96ﬁn 10H), 56125 16, J=2.0
1H)", (t, J=7.2Hz, 3H). Exanple 258 15
COZH CJ—IGN(NIH)COZI\/E\ COZI\/E Br KZCCB NON—N IMIiOHON \ I / \ | 10 +
DMF MOH THF a 258-S2 G 25851 258 83 258 [0506] In the sanme manner as

t hat described in Exanple 28 conpaqy ?4 S prepared from 258-S1 and
258-S2. 'H NWVR (400 MHz, DIVISOd6) TP% é(Ng J=2.8Hz, 1H), 7 78 20 (d,J=2.4
Hz, 1H), 753(m2H) 736(m3H) 722 (@@M8J28and92 : 711(d
J=2.4 Hz, HbrN7 @MeZ O4(s, 1 ol 1@:@% 1.40 (t,
J=7.6 Hz, 246 80 03 8 N CO2Et
C02H OH SOREt @ \ MoOH-THE
245.52
s 245'51 245- 33 245 (|x -26)

[0486] In the same manner as that described in Example 28 compound 245 was prepared
from 245-S1 and 245-S2.  'HNMR (400 MHz, DMSO-d¢) & 8.74 (d, J=1.6 Hz, 1H), 7.86
(d, J=2.4Hz, 1H), 7.52-7.35 (m, 7H), 7.14 (d, /=8.8Hz,1H), 6.21 (s, 1H).

10
Scheme 8. Synthesis of 2-Pyrazole phenols
R4\ /R4
o OH N”‘{ OH ,;rN
EtOH, reflux ~ Y
a (R1)p~'\ I+ R*NHNH, _r_u» | A + | \
i / \/ X
RYp R"p
R* i
\
~N _
oH o O HWN o e
b 5 4 EtOH, reflux =~ +
R® +RMNHNH, /"5
1 R1
R R R"Yp
MOMO
1) Bui, E,0 =N Br
=N R /NN . i /C/N‘R4 .
/E/N‘H ~ R BusS
M K,COs, OMF  Br 2) BuaSnCl 3
heat (R1)p
MOMO =N OoH =N ((R1)p is not Bror 1)
Pd(PPhg)s R Nk, 100 SR
xylene, 140 C MeOH
R"p RYp "
R
N N { OH N’/
OH N-N ™SO0 N-N TBSO N-N
’ / TBDMSCI l / R4'BI'OFR4'l / TBAF, THF ’ /
d imidazole _
DMF NaHMDS, THF
.
(R)p (R'p R')p (R')p
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FKC-O0ONNI1IMLOH- OIl" I / F3a~ D + MOHTHF | a 25952 a 25951 Cl
259-S3 259 [0507] In the sane manner as that described in Exanple 28
conpound W6d3Mmes4pr epared 5 from 259-S1 and 259-S2. ' H NVRCTABR03/04s29
DMSO-d6): S 7.89 (m2H), 7.80 (m2H), 7.74 (m1 H), 7.65 (m1 H), 7.25
(dd, J=2.8 and 9.2 Hz, | H), 7.05gkhmptt)2466.25 (s, 1H), 4.19 (m2H), 1.40
(t, J=7.6 Hz, 3H). Exanple 260 CO2Me BOZH OH (-NC2Mve N O NIN IMUGH - O
N Br K2CO3 + DMV _ ( \ MeOHTHF C 260-S2 CI 260- S1 C 260 10 260-53
[0508] In the sanme manner as that described i\n
prepared from 26§Q-S1 and 260-S2. 'H NVR (ZOON
7.33 (m 7H¥! 9 d, J=9. 6 Hz,EtdH, ux 6. ~
H, 4.05 (m 2 16 {ENGNYG 6—H7—15
CO2Me 0 N-N\ /\ gr K2 '031 / -
26151 261-S2 248-5126153 261 20 [0509] In dihe24&ie manner Chs bhey descri bed
i n Exanpl e 28 conpound 261 was prepared from 261-S1 and 261-S2. 'H NMR (400
Mz, DMSO-d6): S 7.91 (d,J=2.8 Hz, 1H), 7.59- 7. 24ehPpdedl)1:4p. 98
(d,J=9.2Hz,1 H), 5.96 (s,1 H, 4. 20 (m2H), 1.32 (t, J=7.2 Hz, 3H). 247 WO

03/ 0805fb 8?]CT/ Us?li%{o%So %9chlc%gtg8m8ng 94?6-81 (5.57 g, 29.91 mmol), ethylhydrazine
5  oxalate (4.58 g, 29.91 mmol) and Et;N (10.40 mL, 74.77 mmol) in EtOH (60 mL) was

refluxed overnight. The mixture was concentrated, dissolved in EtOAc, washed with 1 N HCl

and brine, dried and concentrated. Purification via flash column (hexane/EtOAc 10:1 to 3:1)
gave 246A (1.3 g) and 246B (5.13 g) as white solids, respectively. For 246A. 'H NMR (400
MHz, CDCLy): § 7.61 (d, J/=1.6 Hz,1H), 7.31 (dd, /=2.4 and 8.8 Hz, 1H), 7.18 (d, J=2.8

10 Hz1H), 6.97 (m,1H), 6.33 (d, /=2.0 Hz, 1H), 6.27 (s, 1H), 4.07 (q, /=7.2 Hz, 2H), 1.36 (t,
J=7.2 Hz,3H). For 246B: 'H NMR (400 MHz, CDCL3): § 10.90 (s,1H), 7.51 (d, /=2.4Hz,1H),
7.45 (d, J=2.0 Hz,1H), 7.15 (dd, J=2.4 and 8.8 Hz, 1H), 6.95 (d, J=8.8 Hz,1H), 6.58 (d,
J=2.8Hz,1H), 4.22 (g, J/=7.2 Hz,2H), 1.54 (t, J=7.2 Hz,3H).

15 Example 247
0 OH N’N N/N
Cl EtOH, reflux
| + Me-NHNH, — &
247B
© 247A
247-81

(247A :247B =1: 6)

[0488] In the same manner as that described in Example 246 compounds 247A and 247B
were prepared from 247-S1.  For 247A: "H NMR (400 MHz, CDCl;): 8 7.61 (d, J=1.6

20 Hz,1H), 7.31 (dd, J=2.4 and 8.8 Hz, 1H), 7.19 (d, /=2.8 Hz,1H), 6.95 (m,1H), 6.36 (d, J=2.0
Hz,1H), 3.80 (s, 3H).
[0489] For 247B: 'H NMR (400 MHz, CDCl3): & 10.80 (s,1H), 7.50 (d, J/=2.4Hz,1H), 7.41
(d, J=2.0 Hz,1H), 7.13 (dd, J=2.4 and 8.8 Hz, 1H), 6.95 (d, J/=8.8 Hz,1H), 6.58 (d,
J=2.4Hz,1H), 3.98 (s, 3H).
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COZH Cg2 N - K)10 "-N OH C2Me f-Q & KZCO, - O N IMUCH + DVF | \
McOHTHF G/ 262-S2 G 26251 G 262 262-S3 [0510] In the sanme nmanner
t hat descowObedsasss Exanpl e 28 conpound 262 was prepared 5 Pcoms2e®ds®l and

262- S2.
Hz, 1H),

4.08

CO2H -CF3 OH N-N C02Me 0 NN K CON-N 1
263-S2 Cl 263-SI Cl 263 263-S3 [0511] I
28 conpound 263 was paged fromg26Q-51 and 263- S2.
O-d6): 8 7.69 (m 2H), 26 Y(m 2H), 15 I. (m3H),
8, barNHHLE! 'é?‘}ﬁ ‘5 S Hz, *1H) 5. 6% (s, 1H),
COREt C1-// \ S7s O NN 1M UGH

descri bed in Exanpl
tH NVR (400 AMHz
(m1H),
(m2H). Exanpl
NN Br MeoH THF

0

10

15

20

7.44-7.29 (mO9H), 7.13 (dpxhnthie2ky, 1H), 6.77(s, 1H), 5.96 (

\
as

*H NVR (400 MHz, DVBO-d6): 8 7.83 (m 2H), 7.54 (dd, J=2.8 and 8.8

s, 1H),

(m2H), 1.24 (t, J=7.2 Hz, 3H). Exanple 263 10 /-CF3 C02Me CF3 N

iOH 2 3 ~ + ebBr MeOH-
e sanme manner as t

6. 84
2Et CQZH 1 O—IN—

| MF G G 264-SI 264-52 G487 264- S3 {64

(248A:248B=5:1)

248-51

[0490] In the same manner as that described in Example 246 compounds 246A and 246B
were prepared from 248-S1.  For 248A: 'H NMR (400 MHz, CDCl3): & 7.77 (d, J/=2.0
Hz,1H), 7.35-7.26 (m, 5H), 7.20 (dd, /=2.4 and 8.8 Hz, 1H), 7.02 (d, /=2.8 Hz,1H), 6.80 (d,
J=8.8 Hz,1H), 6.55 (d, J=2.0Hz,1H), 5.90 (s,1H). For 248B: 'H NMR (400 MHz, CDCl): &
10.90 (s,1H), 8.01 (d, /=2.4Hz,1H), 7.70 (m, 2H), 7.58 (d, /=2.4 Hz,1H), 7.54 (m, 2H), 7.38
(m,1H), 7.21 (dd, J=2.8 and 8.8 Hz, 1H), 7.02 (d, J=8.4 Hz,1H), 6.85 (d, /=2.8Hz,1H).

Example 249

CF3 FsC
N

o) OH N/N OH N’
Cl
\dﬁ + CF4CH,NHNH, EtOH reflux
o 249A 2498

249-S1 cl
( 249A : 249B=13: 1)

[0491] In the same manner as that described in Example 246 compounds 249A and 249B
were prepared from 249-S1.  For 249A: 'H NMR (400 MHz, CDCL,): 8 7.73 (d, J/=1.6
Hz,1H), 7.33 (dd, J=2.8 and 8.8 Hz, 1H), 7.21 (d, /=2.8 Hz,1H), 6.95 (d, /=8.4 Hz,1H), 6.43
(d, J=2.0Hz,1H), 5.64 (s,1H), 4.70 (m, 2H). For 249B: 'H NMR (400 MHz, CDCl3): § 10.38
(s,1H), 7.59 (d, J=2.8Hz, 1H), 7.52 (d, J=2.8 Hz,1H), 7.17 (dd, /=2.8 and 8.8 Hz, 1H), 6.98
(d, J=8.4 Hz,1H), 6.73 (d, /=2.4Hz,1H), 4.78 (m, 2H).
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20 [0512] In the same manner as that described in Exanple 28 conpound 264
was prepared from 264-Sl1 and 264-S2. 'H NVR (400 MHz, DMSO-d6): 8 8.58 (d,
J=2. 8Hz, ™ 0388086 248 WO 03/ 080545 PCT/ US03/ 08899 (d, JeBTAShE(sEYY), 7.92
(m2H), 7.56-7.45 (m5H), 7.40 (d, J=2.8Hz,1H), 7.33 (m2H), 7.06 (d,
J=8.8 Hz, 1H), 6.14 (s, 1H . Examtang§ie2602Me CO2H N O2Me N NJ/ Br
K2CGB 0 NN IM LiOH ONL/ DWMF MOHTHF C 265-S2 ClI 265-S1 265-S3 265 5
[0513] In the same manner as that described in Exanple 28 conpound 265 was
prepared from 265-31 and 265-S2. 'H NMR (400 Mz, DMSOo6)N-NS 7.92 (d,

J=2.8Hz, | H), d,J=2.0 Hz, 1 7.54 N 7.42-7)]33M(pf3H), 7.23
(dd, J=2.8 ari b LED ettt S E@f"e““ 0 , 1H), 01 (d, J=9.2 Hz,
1H), 6.07(s, 1 s, 2H). Exanple 2 CO2Et Cl GogH / OH NN
C02Et C / j-N KCON-N1MLIOH2 3 10 I DRFr MOHEHE C C 266-S2 C

266- S1 266- S3 286-S115 [0514] In the same n%nnegﬁgi_éggt: described in
Exanpl e 28 conpound 266 was prepared from 266- hTU266:82. ' H NWVR (400

s (ni0ip] in e e mapacr 2 thit deisigeiin lyympl 245 compouads 50A5ia 25 2y
(d J=9.2 He o dd o8BSt 1Hbr 250A2a0mR ko0 R EEL,F 5262 @ 216
Hz,1H), 7.46 (dd, J=2.8 and 8.8 Hz, 1H), 7.37 (d, J=2.8 Hz,1H), 6.94 (d, J=8.8 Hz,1H), 6.32
(d, J=1.6 Hz,1H), 4.09 (q, J=7.2 Hz, 2H), 1.39 (t, /=7.2 Hz,3H). For 250B: "H NMR (400
MHz, CDCl3): 8 10.95 (s,1H), 7.65 (4, J=2.0Hz,1H), 7.44 (d, /=2.4 Hz,1H), 7.27 (dd, J=2.8
and 9.2 Hz, 1H), 6.91 (d, /=9.2 Hz,1H), 6.58 (d, /=2.4Hz,1H), 4.22 (q, J=7.2 Hz,2H), 1.54 (t,
10 J=7.2 Hz,3H).

Example 251

~

o) oH NN OH ’;"N
Cl EtOH, reflux /
|+ n-Bu-NHNH; —————»
O 251B
Cl

T
+
251A
251-81 c

15 [0493] Inthe same manner as that described in Example 246 compounds 251A and 251B
were prepared from 251-S1.  For 251A: 'H NMR (400 MHz, CDCl;): § 7.64 (d, J/=2.0
Hz,1H), 7.32 (dd, J=2.8 and 8.8 Hz, 1H), 7.17 (d, J=2.8 Hz,1H), 6.98 (d, /=8.8Hz,1H), 6.33
(d, J=2.0 Hz,1H), 4.05 (m, 2H), 1.75 (m, 2H), 1.22 (m, 2H), 0.85 (t, J=7.2 Hz,3H). For
251B: 'H NMR (400 MHz, CDCl3): 8 10.92 (s,1H), 7.51 (d, J/=2.8Hz,1H), 7.42 (d, J=2.8

20 HzdIH), 7.13 (dd, J=2.8 and 8.8 Hz, 1H), 6.95 (d, /=8.8 Hz,1H), 6.58 (d, J/=2.8Hz,1H), 4.17
(m, 2H), 1.88 (m, 2H), 1.39 (m, 2H), 0.98 (t, /=7.2 Hz, 3H).
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b4o 02H OH N-N2Et / COREt KZCO3 - OtYN1 MLIOHNDW | \ /| MeOHTHF C
267-S2 Cl 26751 Cl 267-S3 267 249 WO 03/080545 PCT/ US03/08899 [0515] In
t he sane wansesosas t hat described in Exanple 28 conpound P6T/Usesogsyepar ed
from 267-S1 and 267-S2. 'H NVR (400 MHz, DVMBO-d6): 6 7.90 (d, J=2.8Hz, 1H),
7.81 (d,J=2.0 Hz,1 H, 7.58 (m I|EXdmplé28%-7.41 (m3 H), 7.24 (dd, J=2.8
and 9.2 Hz, | H, 7.10 (d, J=2.4 Hz, 1H), 6.99 (d, J=8.8 Hz, 1H), 6.11(s,
1H), 4.21(m2H), 1.40 (t, J=7.6 Hz, 3H). 5 Exanple 268 / ~ COzH~ Br
~29gQ02E Br OH N,N COZEt /_ N gr Br K2C03 NN 4 M UGH N~ olQe-Nl 0. + / DW
McOH THF H2 8 2 268-S1 | Cl _ 268-S3 2 In the sapeyfanner as
IBEt&&N@oﬁgﬂﬂi‘i‘tﬁZG 682 S1 and
: , DMBO-d6): 8 7.9 . Y, 7.81 (d,J=2.0

Hz, IH), 7.78 (mlH) 7.56 (m1H), 7.49 (m} 1H) 7.37 (m 1Ky, 284 (dd, J=2.4
and 8.8 H* ;%709(d, J:2.4Hz,1H) 728 (d, J=8.8 Hz, 1 H),
6.10(s, 1 H) 31 9 (m2H), 1.40 (t, J=7.6 Hz, 3H. 15 Exarrple 269 F3 F3
ﬁ%gt 1%%%@] Mq&@z&‘zﬁ-ﬁ (0.76 & 276-mtb1), ethylhydrazif okdatC70.414, 276 1 M Li OH

5  mmol) and Et;N (0.96 mL, 6.9 mmol) in EtOH (10 mL) was refluxed overnight. The mixture

was concentrated, dissolved in EtOAc, washed with 1 N HCI and brine, dried and
concentrated. Purification via flash column (hexane/EtOAc 10:1) gave 252A (0.28 g) and
252B (0.23 g) as white solids, respectively. For 252A.: "H NMR (400 MHz, CDCl;): 8 7.80
(m, 2H), 7.35-7.22 (m, 5H), 7.02 (d, J=2.8 Hz,1H), 6.57 (s,1H), 5.90 (s,1H), 4.10 (q, J=7.2

10  Hz2H), 1.41 (t, J=7.2 Hz,3H). For 252B: 'H NMR (400 MHz, CDCl): § 11.05 (s,1H), 7.55
(m,6H), 7.20 (d, J=2.8 Hz,1H), 6.97 (d, J=2.8Hz, 1H), 6.64 (s,1H), 4.22 (q, J=7.2 Hz,2H),
1.50 (t, J=7.2 Hz,3H).

Example. 253

H

OH N’ T8SO NN TBSO N’N OH N,
(/ TBDMSCL, DM [/ _NaHDS [ / T THE
m|dazole BnBr, THF
253-33
15 253-81 253-32

[0495] A mixture of 253-S1(5.116 g, 26.29 mmol), TBSCI (4.36 g, 28.92 mmol) and
imidazole (2.68 g, 39.44 mmol) in DMF (100 mL) was stirred at room temperature overnight.
The mixture was diluted with EtOAc, washed with brine, dried and concentrated. Purification
20  via flash column (hexane/EtOAc 10:1) gave 253-S2 as colorless oil (7.8 g). "H NMR (400
MHz, CDCl3): 8 7.61 (m,2H), 7.15 (m,1H), 6.88 (d, J=9.2Hz,1H), 6.60 (m,1H), 0.98 (s,9H),
0.22 (s,3H), 0.21(s,3H).
[0496] To a solution of 253-S2 (0.6 g, 1.94 mmol) in THF (10 mL) was added NaHMDS
(1.0 M in THF, 2.14 mL, 2.14 mmol) at 0 °C. After 5 min. at 0 °C, BnBr (242 pL, 2.04
25  mmol) was added. The mixture was warmed to room temperature, and kept at this
temperature for 2 h. The reaction was quenched with brine, extracted with EtOAc, washed

with brine, dried and concentrated. Purification via flash column (hexane/EtOAc 30:1) gave
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G 269-52 G 26951 C  269-S3 269 [0517] In the same manner as that
descri bed in Exanple 28 conpound 269 was prepared from 269-S1 and 269- S2.
"H NVR (490 obbi54DVE0- d6) @ 8 7 90 (s,1H), 7.88 (d, 20 J=2pr8iHaS03/¢9899 7. 82

58218H) 7. ;9 (d, Jélsz 4 Hz,1 H, 7.74 (m | H, 7.65 (m1H, 7.24 (dd,
( )5 7.61 &4,160)) 2B§-7.22. 78 (m 2H),
1.25 % %(g%ﬂ 5%%%%250 V\D 3%%%%4(?% /&USO3 08899 BbExarrpl e (270 Ic_:i)o

Me \ CqurJ6H)I\7 N (1 EBGH6. SUIO(niNEH), 6657 1 (7,0, 5. M2 H), 0.9 )T PA 36, 3H0- S2
270-S1 Cl 87 -S2 270 [0518] In the sane manner as that described in

Exanpl e0-98636Hpound 270 was prepared 5 from 270-S1 and 270-S2. 'H NWR (400
MHz,  DMiigo¢f) To% sé1u%idn 06253153 (@h%; iLbI)mmal) T8THE, (§ 7L YAwdszaddied TBAFS3.Q(M) 2H)
739(m3H) 2 (dd, J=2.4 and 8. 1H), 7.12 (d, J=2.4 Hz, 1H), 7.01
Ed 5&{) 811131‘11;%,,1 5_h=DL 16. rgmo()sa; 016) Thmm1)5ux(etwasy~farmzd+ﬁo foq temppgatyrgy keply 27

m 2 10 Exa

Co2Er N TBSRERPRE ok i TR Pty Wi gt britec kR FIOKE.
MeOH THRasHell wathlorig, yéh‘a%@ BheenBétd 3R €253 OB %]te |sﬁlhd (032&@)“‘3—1 MMRer as

that described in Exanple 28 compound 271 was 3p
(400 MHz, CDCl,): 6 7.51 (m,1H), 7.44 (m,1H), 7.40-7.33 (m H), 724 (m,2H), 7.15

(m,1H), 6.93 (m,1H), 6.62 (m,1H), 5.34 (s,2H).

10
Example 254
=N 1) BuLi, Et,0 =N
Py m Cho M
~/ H K,CO,, DMF Br 2) Bu.SnCl BuzSn
Br 254-S1 “heat 254-82 ) BusS 254-S3
MOMO OH =N
B Br MoNp N\/ N HCI M
r mcwzocn3 254-33
Pd(PPh MeOH
K,COs, KiCOs, DWE xyle(ne e 100C
cl cl
254
254-84 254-85 25466

[0498] A mixture of 4-bromopyrazole 254-S1 (0.47 g, 3.20 mmol), iodoethane (2.5 g, 16.0
15 mmol) and K,COs (0.88 g,6.4 mmol) in DMF (5 mL) was heated at 80 °C overnight. The
mixture was diluted with ether, washed with brine, dried and concentrated. Purification via
flash column (hexane/EtOAc 10:1) gave 254-S2 as colorless oil (0.45 g). "H NMR (400
MHz, CDCl): 6 7.45 (s,1H), 7.41 (s,1H), 4.18 (q,2H), 1.45 (t,3H).
[0499] To a solution of 254-S2 (0.45 g, 2.57mmol) in Et;O (5 mL) was added n-BuLi (2.5
20 M in hexanes, 1.13 ml, 2.83 mmol) at - 78°C. After 20 min at - 780C, Bu3SnCI (852 pL,
2.83 mmol) was added drop wise. The reaction mixture was slowly warmed to room
temperature over 5 h, then, quenched with saturated aqueous NH,Cl solution, extracted with
Et,0. The organic layer was washed with brine, dried and concentrated to give 254-S3 as a
crude product, which was used for next reaction without further purification.
25  [0500] A mixture of 2-bromo-4-Cl-phenol 254-S4 (8.57 g, 41.31 mmol), MOMCI (3.99 g,
49.57 mmol) and K,COj3 (11.4 g, 82.62 mmol) in DMF (60 mL) was stirred overnight. The

mixture was quenched with saturated aqueous NaHCOj solution, extracted with ethyl ether.

244



from271-Si and 271-S2. 1H NMVR (400 MHz, DVBO-d6): 8 7.91 (d, J=2.4Hz, 1H),
7.78 15 (d,J=1.6 Hz, 1H), 7.54 (m4H), 7.23 (dd, J=2.8 and 9.2 Hz, 1H), 7.09
(d, J=2.Oovbpoddys 7.0 (d, J=9.2Hz, 1H), 6.09 (s, 1H), 4. 1RCEUSEH)ss9. 78
(m2H), 1.27 (m2H), 0.90 (t, J=6.8 Hz, 3H). Exanple 272 CO2WC02H OH N

CO2Me Lrf &ggtyﬁ % \é/%%(va%%ﬁi Iv‘}lmrgle'\'dt%d §ldnEntrafed>PlrifiRalMehra Titdshq 272- S2

272.51 4 q [0520] n the same manner as that descrl bed in
Exanpl ec(ﬂﬁmﬁlemnmEt@HQZM)sgme?{Sdfséchs cblopless2iP(180 @nd 272-S2. ' H NMR (400

. VBR0fE) apindind 96888k T B3nliT s (482 el P HhRRN AR EET 0 08899

J=2.4
573 I_ﬁ04 gg IQI"OB 191%01)(&'1l xyh]:rrggﬁmﬁ? wag-haagicﬁaégﬂc)) Sﬁ uhﬁ%r nl\l/lﬁﬁ;g%l-l i(ogli Bl;ﬂ'?e [E)le\i/l rr{:)l ;a

Mc OH THRitture was cBnceZﬁ’rﬁteBZarﬁrthe fERiBE WBs pusfiaiziyy @@hzmaar{u@ﬁmane/ﬁatqw'éhne

manner as that described
27351 aivo s E55 QulpTaRoUAGH Rk AR U8y Mite, STGERS PEEBNH 75 77 7e
(7dog (2 d(’s 1@2%@{18715"937&“1%%)95 2? sm) w)z (qZH?;33 H;é@l@mﬂ? (am) 8. 8 Hz 1H)
)=7. ot [(ﬁﬂ%] A mﬁmérb of25ﬂ S6(249 mgaHiN H@mncmue sombionCom) R mlr) RFKN~
MeOH (/3& mI’\b was {'}tatedl at IY'Ob bcf]c;'r Boh The mixture was concentrated, extracted with
10 ether, washed with brine, dried, and concentrated to give 254 as a pale yellow solid (208 mg).
'H NMR (400 MHz, CDCly): & 7.81 (s,1H), 7.80 (s,1H), 7.36 (d, 1H), 7.18 (dd, 1H), 6.84

(d,1H),4.23 (g,2H), 1.56 (t,3H).

Example 255

CO,H

COzEt 2
CO.Et | a C|~©—( /
1M LiOH o NN

N .
KGO ol ) — L/
MeOH-THF

255-S2
255-s1 cl Cl
15 255-S3 255

[0503] In the same manner as that described in Example 28 compound 255 was prepared
from 255-S1 and 255-S2. 'H NMR (400 MHz, DMSO-de): 8 7.91 (d, J=2.8 Hz, 1H), 7.78
(d, J=2.0 Hz, 1H), 7.54 (m, 2H), 7.47 (m,2H), 7.21 (dd, J=2.4 and 8.8 Hz, 1H), 7.09

20  (d,J=2.0Hz,1H), 6.98 (d, J=8.8Hz,1H), 6.09 (s,1H), 4.18 (m,2H), 1.42 (t, J=7.6Hz, 3H).

Example 256

COE (COM
P oy e s
KzCO; ?

1M LiOH N
— \N

256-S2 I

2sss1 c
256-S3 256 (X-21)
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Br K2C03 DWW MeOH THF Br 274-S2 Br 27451 Br 27453 274 15 [05221 In the
sanme manner as that described in Exanple 28 conpound 274 was prepared from
274-S1 amslo2348325 ' H NVR (400 MHz, DMHO-d6): 8 8.04 (d, Pe2/usbiosih), 7.79
(d,J=2.4 Hz,1H), 7.53 (m2H), 7.41-7.32 (m4H), 7.11 (d,J=2.OHz, I H), 6.97
(d J=8 ) 19, 66& = &Ea 20
Exanpl ; Sl594F in thkar® i as ik dodbrib %N&%COZI—P le]2'8Zl;gm(pbmédrjﬁKzCdiigr PN1 M

Li OH F3from136-91 dnd296-S2./ mmmemm}mmms@rds)zw B(ds J=2176Hz, 217@»57338 252 WO

03/ 080545 PCT/ US03/08899 [052 the sa ed in
Exar eB8HdopomdE B ieh S bar B IR 378 el (o 2 b PR REARR” (400
DI\@_% ( J=2.4Hz, 1H), 7.89 (slH), 7.80 (m2H), 7.73
(ml H) ", 61%%’ %?7@%8 1(il{)?ﬂ (dd, J=2.8 and 8.8 Hz, | H), 7.04 (d, J=2.4
Hz, 51H), 6.98 (d, J=8.8 Hz, 1H) 624(s 1H, 4.19 (m2H), 1.40 (t, J=7.6
Hz, 3H). 5 Exanmple 276 02 Me | Cl‘l)g%? ~ONaH/\ NIMUGH ONN NN
ON 1 -10- 1 MeOHTHF CH3 I, IWJR cl 27651 276-52 276
[0524] In the same manner as that described in Exanpl e 42 conpeygpd 276 was

prepared 10(from 276- Sigogfld 276- 52 H (400 , g@% X788 (d,
J=2. 4Hz, 19y, 7"{80 ' o NN

ch0; ’N 1M LiOH -
* MeOH -THF
cl

cl
257-S2 cl
257-S1 cal 257

257-S3

[0505] In the same manner as that described in Example 28 compound 257 was prepared

10  from 257-S1 and 257-S2. 'H NMR (400 MHz, DMSO-de): 8 7.48 (m,2H), 7.43 (m,2H),
7.33 (m,3H), 7.08 (d, J=9.6 Hz, 1H), 6.27 (d, J=2.0 Hz, 1H), 5.96 (s, 1H), 4.02 (m,2H), 1.15
(t, J=7.2Hz,3H).

Example 258
15
CO,H
Q‘L ‘e
0 N
(>/K) K,COs (o;/tﬁ 1ML(OH (;/ﬂ\)
:
[ ] DMF MeOH—THF
258-S2 a
25861 258

[0506] In the same manner as that described in Example 28 compound 258 was prepared
from 258-S1 and 258-S2. 'H NMR (400 MHz, DMSO-dg): § 7.91 (d, J=2.8Hz,1H), 7.78

20  (d,J=2.4 Hz,1H), 7.53 (m,2H), 7.36 (m,3H), 7.22 (dd, J=2.8 and 9.2 Hz,1H), 7.11 (d, J=2.4
Hz, 1H), 7.0 (d, J=9.2 Hz, 1H), 6.04(s, 1H), 4.18 (m,2H), 1.40 (t, J=7.6 Hz, 3H).
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~

d,J=2.4 Hz,1H), 7.56 (m2H), 7.41-7.32 (m3H), 7.10 (dd, J=2.8 and 9.2

Hz, 1 7.00 (d, J=2.0 Hz, 1H), 6.53 (d, J=8.8 Hz, 1H), 4.20 (m2H), 1.88
(s, 3H) WOD3/080543=6.8 Hz, 3H). Exanple 277 cI C C ~_@CRRSoMSSBO2Et NaH
IMUGHON NN | CH3-I, DW MeOHTHF reflux CI O 277-S1 277-S2 277 15
[0525] In the sane manner as that pdgafgié el i n Exanpl e 42 conpound 277 was
prepared from 277-S1 and 277-S2. 'H NMR (400 WHz, CDCl1l3): b 7.72 (d,
J=2.8Hz, 1H), 7.70 (d,J=2.4 Hz,§, H),752(m1H) 7F-7 2 {m1l H,

2

7.37-7.34 (m oMy, 7.08 (dd, J=2.4 092522_._I:|21H) 6. 2 J=2.
. /_9.2 Hzongi-l), 4.4 = Hz, 2 20 H N 1.61 (t,
2 ;08 %5 PCT/ US 3/ P8199 —Bearrple 278 ZEt [/
\ COZH COREL’ Nj M Li GrO - N, 2 ~00 F3/egt™K2C0O3 N \' \ MeOH THF
Cl 278-S2] CI 278-S1 Cl 278-S3 278 | 6] In the same mannex” as t hat
descri bed”i n Exanpl €28 conpound 278 was prepared 5 from 278¢S1 and 278- S2.

"H NMR ( 45%SWHz, DIVISOd6) 8 8.44 (s, Mdss 8.11 (s, 1H), 7.88%9 (s, 11-1), 7.80
(d, J=8Hz,1 H), 7.73 (d,J=7.6Hz,1 H), 7.68 (d, J=2.8Hz,1 H), 7.66 (m 11-1),

7.14 [0507] Inthe same manner as that described in Example 28 compound 259 was prepared
5  from 259-S1 and 259-S2. 'H NMR (400 MHz, DMSO-de): & 7.89 (m,2H), 7.80 (m,2H),
7.74 (m,1H), 7.65 (m,1H), 7.25 (dd, J=2.8 and 9.2 Hz,1H), 7.05 (m, 2H), 6.25 (s, 1H), 4.19
(m,2H), 1.40 (t, J=7.6 Hz, 3H).

Example 260
{ COzMe £OH
~ ch03 N’N 1M LiOH \
Br A S
' Towr ~ MeOH-THF
c 260-S2 o
260-S1 260
10 260 s3

[0508] In the same manner as that described in Example 28 compound 260 was prepared

from 260-S1 and 260-S2. 'H NMR (400 MHz, DMSO-dc): & 7.48 (m,2H), 7.33 (m,7H),

7.09 (d,J=9.6 Hz,1H), 6.27 (d, J=2.0 Hz, 1H), 5.91(s, 1H), 4.05 (m,2H), 1.16 (t, ]=7.6 Hz,
15 3H).

Example 261
Vo COzMe CO?H Vam

OH NN COMe 0 NN

/ O cho3 MLOH [ )
() e ()

c

261-51 2%1-52 c
261-S3 261

20 [0509] In the same manner as that described in Example 28 compound 261 was prepared
from 261-S1 and 261-S2. 'H NMR (400 MHz, DMSO-de): § 7.91 (d,J=2.8 Hz, 1H), 7.59-
7.20 (m,12H), 6.98 (d,J=9.2Hz,1H), 5.96 (s,1H), 4.20 (m,2H), 1.32 (t, J=7.2 Hz, 3H).
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(dd, J=2.8 and 8.8 Hz, 1H), 6.98 (d, J=9.2 Hz, 1H), 6.24 (s,1 H, 4.14 (q,
J=7.6Hz,2H), 1.37 (t, J=7.6 Hz, 3H). 10 Exanple 279 /-\ COZMe /-_ CO2H H
C02Me N Owdlodmsds#OH Br K2CO3 N DMF ° \ MeOH THF ClI 279- 82TAR03/&K9LCl Cl
279-S3 279 [0527] In the sane manner as that described in Exanple 28
conmpound 279 was prepared from 27%@,,,@@@6?79- S2. '"H NWR (400 MHz,

DVBO- d6) : 8849(3,1H), 8.12 (s, 1H) 67 15 (d,J=2.4 Hz, 1H), 7.51
(m2H), 7.40- .34(m3H) 7.09(dd, J=2.4 and 8.4 Hz, 1H) d, J=8.8
Mz, 1H) | 601( | 414 (q, JFR 6 ,N?H),139(t @—dg@

2 o 80

I~D FHES. G I ) 52

% the sanmelg@nner @& t hat cri bec m‘ewa*’ : corrpound 280
was preparggd from 2802§_Jszand 280- S2. NVR (400 MHz, CDCl : 6 7.50-7.42
(m6H), 7. 192424, and 8.8 Hz,1dd), 6.97 (d, J=8. 8 Hza2 1H), 6.65 (d,
J=2.0Hz, 1H), 6.21 (s,1 H. 254 WO 0FBBRV0545 PCT/ USO3/ 08899 Exanpl e 281

CH/ \ /CO2HC / \ CO2HC C Nom ONN ONNCchiral HPLC N +
[0510] In the same manner as that described in Example 28 compound 262 was prepared

5 from262-S1 and 262-S2. 'H NMR (400 MHz, DMSO-ds): § 7.83 (m, 2H), 7.54 (dd, J=2.8
and 8.8 Hz,1H), 7.44-7.29 (m,9H), 7.13 (d, J=9.2 Hz, 1H), 6.77(s, 1H), 5.96 (s,1H), 4.08
(m,2H), 1.24 (t, I=7.2 Hz, 3H).

\ Br K2CO3 80 (X-1)

20 [ 0528]

Example 263
10
COZH
—CFy COzMe
N CO,Me
/ KO N’N MLOH
2 3
~/ NeOH-THE
263-S2
263-S1
263 S3

[0511] In the same manner as that described in Example 28 compound 263 was prepared
from 263-S1 and 263-S2. 'H NMR (400 MHz, DMSO-dg): 8 7.69 (m,2H), 7.56 (m,2H),
15  7.42 (m,3H), 7.18 (m,1H), 6.84 (d, J=2.8 Hz, 1H), 6.76 (d, J=8.8 Hz, 1H), 5.68 (s, 1H), 4.86

(m,2H).
Example 264
Q COzEt COzH
oH NN CO,Et
) - N’N MLiOH
Br
* WRORTHE
o
c
264-51 264-52
264-s3

20
[0512] In the same manner as that described in Example 28 compound 264 was prepared

from 264-S1 and 264-S2. 'H NMR (400 MHz, DMSO-dg): & 8.58 (d, J=2.8Hz,1H), 8.06
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Cl cl 281 (+)-281 5 [0529] The two enantioners were separated by chiral
HPLC using a 25 cmx 21.1 mm Regis Technol ogies (R R WHELK-O 2 10/ 100

col uim atwarbogsss t enperat ure. HPLC net hods and condi t i oreT/US08/688 OH 50%
Hexanes-0.1% TFA, 30 nL/mn., k=220 nm One enantionmer: RT 6.85 mn. The
ot her G(aajﬁz,i.pﬁﬁ,ﬁH%F%@frﬁ,zm?,m.smﬁéﬁm{)@7282d,0@2r8m=,HD, CG2kim/2H), COBH  NO
NNO NN chiral HFLC NI + [/ O cd (-)-282 282 (+)-282 [0530] The two
enant i ddel=8.8HEcl Bepdids.ddDby chiral HPLC using a 25 cmx 21.1 nm 15 Regis
Technol ogies (R R} WHELK-O 2 10/ 100 columm at anbi ent tenperature. HPLC

met hods and conditions: 50% i PrOH 50% Hexanes-0. 1% TFA, 50 niL/mn., k=220
nm One enantioner: RT 6.70 m n. Ekampdt 26 enantioner: RT 8.5 mn. Exanple
283 20 CO2H CO2H ~_ K-& ~ COZH NN~ \ONNNN \ I / | chiral HPLC I /

I +1 / 1\ «cl d
separ at edo,bme{i ral
1Q

283 (+)-283 (-)-283cd@531] The two epantidhers ver e
HPLCoa4é NG a X 21.1/mm Regis @ ny ogi-es (R R

WHELK- O [ 190 col ugn_at amgignt =tenpér athife. HMUEY 255 WO 03/ 0BQE45
PCT/ US03/ 08899 wet If ard tgh};rd't t i ons 8PV Pr OHhRY¥utHexane$ 1 % TFA,
30 nL/ m X=220 n One enanti oner: 6.19 min. The ot her~ehanti oner:
RT 8. 20 . Exanple 2646200 C Cl COZH JCO2H / COzH N~- cl
265-S1 Cl 265
5 265-S3
[0513] In the same manner as that described in Example 28 compound 265 was prepared

from 265-S1 and 265-S2.  'H NMR (400 MHz, DMSO-de): & 7.92 (d, J=2.8Hz,1H), 7.76
(d,J=2.0 Hz,1H), 7.54 (m,2H), 7.42-7.33 (m,3H), 7.23 (dd, J=2.8 and 9.2 Hz,1H), 7.15 (d,

10  J=2.0 Hz, 1H), 7.01 (d, J=9.2 Hz, 1H), 6.07(s, 1H), 3.90 (s,2H).

Example 266

CO,Et
o~

e
%

266-S3

CO.H
O

(6] N/’\/
@/1\2
Cl

266

CO,Et

Cl

[0514] In the same manner as that described in Example 28 compound 266 was prepared
from 266-S1 and 266-S2. 'H NMR (400 MHz, DMSO-de): & 7.89 (d, J=2.4Hz,1H), 7.74
(d,J=2.0 Hz,1H), 7.53 (m,2H), 7.45 (m,2H), 7.22 (dd, J=2.8 and 8.8 Hz,1H), 7.11 (d, J=2.0
Hz, 1H), 7.0 (d, J=9.2 Hz, 1H), 6.09(s, 1H), 3.95 (s,3H).

OH I;J’N/

1M LiOH
/

_—
MeOH-THF

K,CO;
—_—
DMF

Cl
266-S1

15

20 Example 267

Cl

oH N-N CO,Et

Br

KoCO4
——

C CO,Et
0

DMF

cl
267-51

267-S2

Cl
267-S3
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N—N
L/

1M LiOH
—_—

MeOH-THF

cl
<\: CO,H
o)

N’N
L/

o
267



NNNN chiral HFLC O/ + ci O (-)-284 284 (+)-284 5 [0532] The two
enantioners were separated by chiral HPLC using a 25 cmx 21.1 mm Regis
Technol ogve®3/($R58) WHELK- O 2 10/ 100 colum at anbi ent tenperaso/@sIHPLC

met hods and conditions: 40% i PrOH 60% Hexanes-0. 1% TFA, 30 nL/mn., X=220

nm One enan [: i n.
el ol 0508\ R SR pffleres Hohe Mpitripdd  Bkdiipte BRRmpBIRA 267 Tad Prepirt 1
A O Cirom2%7-S12mi287-92; ) - 21854MR34<[)(DEH&], DM$Odgp S6h2h(d, msgzmg.&bpar at ed
by chiral HPLC using a 25 cmx 21.1 mnmRe ol oaqi &g{) ELK- O 2
251 200" Gbl-aifiad ot L HoAT adlie TRL e iradand 8 Re i " a0%
|PrO—|-6 % 0/ F n y: t. J& 1.3 RT 6.0
A RERNER s ooty R A9 T TR lrffl)’é{?qué LA JFgngIq:éC ZH F3C
CO2I-$/\--\-\CO2HNNIN~_ON.N ONchiraI HPLC N+ L N d d d
286 (+)-286 (-)-286 256 WD 03/08 45 ch5 S03/ 08899 [0534] The two

enantioners were separated by chir sing a 25 cmx 21.1 mm Regis
Technol ogies (R R} WHELK-O 2 10/ 00 col umm at anbi ent gt enperature. HPLC

net hods and conditions: 40%i Pr 60% b@gtanes 0.1 % TF OCﬁLH/m ’> 220
run. One oy NN CO.Et N/N
L/ Br\©)\8 KoCOy ’N IMLOH ©/l\)
+ ' [/
MeOHTHF
Cl 268-S2
268-S1
268- ss

[0516] In the same manner as that described in Example 28 compound 268 was prepared
10 from 268-S1 and 268-S2. 'H NMR (400 MHz, DMSO-dg): 4 7.90 (d, J=2.8Hz,1H), 7.81

(d,J=2.0 Hz,1H), 7.73 (m,1H), 7.56 (m,1H), 7.49 (m,1H), 7.37 (m,1H), 7.24 (dd, J=2.4 and

8.8 Hz,1H), 7.09 (d, J=2.4 Hz, 1H), 7.02 (d, J=8.8 Hz, 1H), 6.10(s, 1H), 4.19 (m,2H), 1.40 (t,

J=7.6 Hz, 3H).
15 Example 269
Fa

CO.Et COH

OH N/ CO,Et
choa N”N 1M LiOH
©/\) MeOH- D Q/‘\)
269-S2
269-81
269-83

[0517] In the same manner as that described in Example 28 compound 269 was prepared
from 269-S1 and 269-S2. 'H NMR (400 MHz, DMSO-dg): 3 7.90 (s,1H), 7.88 (d,

20 J=2.8Hz,1H), 7.82 (s,1H), 7.79 (d,J=2.4 Hz,1H), 7.74 (m,1H), 7.65 (m,1H), 7.24 (dd, J=2.8
and 8.8 Hz,1H), 7.05 (m,2H), 6.25 (s, 1H), 4.14 (m,2H), 1.78 (m,2H), 1.25 (m,2H), 0.88
(m,3H).
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enantiomer: RT 6.7 mn. The other enantioner: RT 8.30 mn. 5 Exanple 287 C
a Cl C02H Co2H/ \ CO2H O -Nom NNN ON-N chiral HPLC\N | / +\ I / C
Cl 287 (Ayvo28/88u54y - 287 [0535] The two enanti omers were sepansveadsy chiral
HPLC using a 25 cmx 21.1 mm 10 Regis Technol ogies (R R) WHELK-O 2 10/100
colum at ambient tenperature. HPlxanifithogls and conditions: 40% i PrOH4 60%
Hexanes-0.1 % TFA, 40 nL/mn., ?=220 run. One enantioner: RT 11.2 mn. The
other enantionpr,~RT 14.0 mn. R4 OH QEH O OH 0-<\ N __tolgagne NHN

RAC( OVE) 3HHOMN+ NHZNH2 édmeef | ux r ‘(R PERP (R Exanpl’€”288 OH O
OH O H I OVe t olluene (JNsINH2 )3 N NH2MERH reFux PrefTyx > ( G
a d ‘ Si” 288- 88% F8536] A mi xthrdgt
g eQH-THF ,
met hyl - 55¢nl or o- 2- h oxyber?%oat e 288 g, 0.133 nol) 20 hydrazi ne

hydrate (cl1.33 ni, 0.228sa0l) in tol uenewas heated overnight[at 120 Cin a
seal ed tomb®. After cooling to roomterferature, the soli Sﬁgl\/\ere col | ected
by filtration, washed with MeOH and H%S2dried to give a white solid (21.38
g). 'HNWR (400 MHz, DVMsO-d6) S 7.88 (d,J=2.8 Hz, | H), 7.38 (dd, J=2.8 and
8. 8Hz, 1[05)8] 6lmthe samg sgnpeyas thatjiescribed in Example 28 compound 270 was prepared

5  from 270-S1 and 270-S2. 'H NMR (400 MHz, DMSO-de): 5 7.91 (d, J=2.8Hz,1H), 7.78
(4,J=2.4 Hz,1H), 7.53 (m,2H), 7.39 (m,3H), 7.22 (dd, J=2.4 and 8.8 Hz,1H), 7.12 (d, ]=2.4
Hz, 1H), 7.01 (d, J=8.8 Hz, 1H), 6.03 (s, 1H), 4.15 (t, J=7.2Hz,2H), 1.78 (m,2H), 1.27
(m,2H), 0.90 (t, J=7.6 Hz, 3H).

10 Example 271
o~ CO.E COoH
oH NN CO,Et CI—@——< /\/\ CIAQ—{ N /\/\
[/ KiCOs o NN 1MLOH 0 N
. Br - Q | Y, —_— Y
DMF I MeOH-THF
c P
“ 271-S2 &
271-81 cl
271-S3 271

[0519] In the same manner as that described in Example 28 compound 271 was prepared

from 271-S1 and 271-S2.  'H NMR (400 MHz, DMSO-de): 8 7.91 (d, J=2.4Hz,1H), 7.78
15 (d,J=1.6 Hz,1H), 7.54 (m,4H), 7.23 (dd, J=2.8 and 9.2 Hz,1H), 7.09 (d, J=2.0 Hz, 1H), 7.0 (d,

J=9.2Hz,1H), 6.09 (s,1H), 4.14 (m,2H), 1.78 (m,2H), 1.27 (m,2H), 0.90 (t, J=6.8 Hz, 3H).

Example 272

v poe e 0
¥y T e © S e S
(0] N M LiOH
Q/‘\/ . O/LB" KCOy ) p 1 ) p
DMF

MeOH-THF
ct 272-S2

272-51 Cl a
272-S3 212

20
[0520] In the same manner as that described in Example 28 compound 272 was prepared

from 272-S1 and 272-S2.  'H NMR (400 MHz, DMSO-de): & 7.90 (m,2H), 7.53 (m,2H),
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257 WD 03/ 080545 PCT/ US03/08899 [0537] A mixture of the above product
(21.38 g) and trinethyl othoformate (150 nmL.) was heated overnight at 110
C. The reaotmsosnsns xt ure was concentrated to renove about PQ@/uUsL3/083H9
trinmethyl othoformate. Then, 300 niL of toluene was added, and the m xture
was ref ¢ VeI e f r @41}151 trgpnas
concent’}rgtg?<%§3 (%h *‘Z?pg%ﬁ@g?ﬁ%)@gg&ﬁfi%%ﬁlgl ffom I\gj |v]g§27§08 as a
pal e ye(ldlDW&sH]zJ tH), 6.0a(sy 1 H), SHNMR. 200 MHz, DMS O d6) 8 9 34 (s, I H, 7.76
(d,J=2.8 Hz, | H), 7.47 (dd, J28and88Hle),708 (d,J=8.4Hz, 1 H).
Exanple 289 /-\ C4zH / \ CdzEt a OH N COzEt KCOB a O1 MUGH O 2 01-1 10
N + Br p_ NMOH+THF a a 28952 gxampld2?28951 28953 289 [0538] In the
same manner as that described in Exanple 28 conpound 289 was prepared from

289-S1 and 289-S2. 1HNMWR (400 Mz gl6) S 9.43 (s,1 of4 (d,_J=2.8
Hz, 1H) L J=2. 8HZCRE) | 7.&8@\/—2%, 7/52 (m 2HF' =8 2tz 1H),
6.21 (s, 5 Ex 29@,c60pb H W o-MESy O O 10 N
+ Br N T 3 02 a C 290- .\gap,a@o [053 n~“the same
manner as ed in Example 2 onpound 290 was pre ed 20 from

290- S1 and@r 290- S2. sz‘dR (400 Mz, DVBO-d6) S 9.45 (s, 1H), 7392 (d,J=2.4
Hz, 1H), 275 (dd, J=2.8 and 9.2 Hz, 1b).57.65 (m2H), 7.39 (g 3H), 7.26
(d, $=8. 8Hz, 1H), 6.15 (s, 1H).

[0521] In the same manner as that described in Example 28 compound 273 was prepared
from 273-S1 and 273-S2. 'H NMR (400 MHz, DMSO-de): & 8.04 (d, J=2.8Hz,1H), 7.78
(d,J=2.4 Hz,1H), 7.53 (m,2H), 7.47 (m,2H), 7.33 (dd, J=2.8 and 8.8 Hz,1H), 7.09 (d, J=2.0
10  Hgz, 1H), 6.95 (d, J=8.8 Hz, 1H), 6.09 (s, 1H), 4.19 (t, ]=7.6Hz,2H), 1.40 (t, J=7.6 Hz, 3H).

Example 274
CO,H
COzMe 2
o oL
N’N 1M LioH o ';"
/ Y4
MeOH THF
27482 b
274-81 r
274

15 [0522] In the same manner as that described in Example 28 compound 274 was prepared
from 274-S1 and 274-S2. 'H NMR (400 MHz, DMSO-dg): & 8.04 (d, J=2.4Hz,1H), 7.79
(d,J=2.4 Hz,1H), 7.53 (m,2H), 7.41-7.32 (m,4H), 7.11 (d,J=2.0Hz,1H), 6.97 (d, J=8.8 Hz,
1H), 6.04(s, 1H), 4.19 (m,2H), 1.42 (t, J=7.6 Hz, 3H).

20 Example 275
F Fa
S 3 CO,Et

OH r;rN CO.Et

1M LioH
/ +F3 Br

MeOH-THF

Br 275-S2

275-$1
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258 WO 03/ 080545 PCT/ US03/ 08899 Schenel O. Synthesis of 2-Pyrrole Phenols
R4 OHRa 3 NHHCOs AcOHH2OR5 2 + OR 110C N OCH3 (R P (R P Exanple
291 OH OHwvoH3mBéA4s- H3CO AcOH-H20 N 0 110C OCH3 Cl 291- SPCTIUSOH0RIL - S1 291
[ 0540] A m xture of 2-am no-4-chlorophenol (5.69 g, 39.63 mml) and

2, 5-di ””@Tsf‘j]x YInt Rt EahehRRndras Atht descABedida EXple 28 c@pbiddD7S Waslpreptd€d nL) was

heat ed 30 mn. at.110 C under nitrogen. The m xture was concentrated,

ext r act fom 27548 1EnDAT5-SRas h &8 NMR (4000MEL: DMIQRds)ad $Bus, Red-#EB1HN &4 and

concentr at | )-59 es ave
291 as (él?’goﬁ %‘ﬂl @Q)B?E%?még%% M&Rﬁ/ﬁﬁ dﬁﬁ@‘; %% 17'@)22%%?71 )2H§]j
6.97 (dj= J= 14 (19wt 949 7.6/HZ3H).Exanpl
S0 /(/ 234‘ﬁ281%6b8591 @8&52 (1!91)26424(561}{1) 4(1UéH@H)// ft I(IS\ Brzld)BDN)F Ngrcr]gr?HF
\% X 29252 C  292-S1 C 292 15 292 83 [0541] In the sanme manner as that
described in Exanple 28 conpound nﬁ@gé@{ epared from 292-S1 and 292- S2.

| HNVR (400 MHz, CDCL3) S 7.42 (m (m3H), 7.33
COLH
CO,Me (0Me S~ @_%2 e
O_( /T NaH SN 1M LIOH o NN
) G, DVF MeOH-THF
reflux
Cl
Cl
Cl 276
276-S1 276-52

[0524] In the same manner as that described in Example 42 compound 276 was prepared
10  from 276-S1 and 276-S2. 'H NMR (400 MHz, DMSO-de): 8 7.88 (d, J=2.4Hz,1H), 7.80

(d,J=2.4 Hz,1H), 7.56 (m,2H), 7.41-7.32 (m,3H), 7.10 (dd, J=2.8 and 9.2 Hz,1H), 7.00 (d,

J=2.0 Hz, 1H), 6.53 (d, J=8.8 Hz, 1H), 4.20 (m,2H), 1.88 (s,3H), 1.41 (t, J=6.8 Hz, 3H).

Example 277

cl “ CO,H
Cl 2
CO,Et O£ Y D—% /
{ NaH 0 NN 1M LiOH o NN
? T/N [/ MeOH-THF s
/ CHg-l, DMF e
reflux
cl
cl
cl 277-S2 277

15 277-51
[0525] In the same manner as that described in Example 42 compound 277 was prepared
from 277-S1 and 277-S2. 'H NMR (400 MHz, CDCL): 8 7.72 (d, J=2.8Hz,1H), 7.70
(d,J=2.4 Hz,1H), 7.52 (m,1H), 7.41-7.39 (m,1H), 7.37-7.34 (m,2H), 7.08 (dd, J=2.4 and 9.2
20 Hz,1H), 6.84 (d, J=2.8 Hz, 1H), 6.41 (d, J=9.2 Hz, 1H), 4.46 (q, ]=7.2 Hz,2H), 2.04 (s,3H),
1.61 (t, J=7.6 Hz, 3H).
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(d, J=2.4 Hz, | H), 7.15 (dd, J=2.8 and 8.8 Hz, | H, 7.06 (m 2H), 6.90
(d,J=8.4Hz,1 H), 6.3 5 20 (m 2H), 5.44 (s, 1H. 259 WD 03/ 080545
PCT/ USOS/WB&%SOSES(aan e 293 CQZEt F3C F3C~-D0 OH 02H _ _ pC4/usComdspy 3 K2C03
z1 go N1 MUGHNNOX FC/ + | \ Br DVF MeOH THF C 293-S2 Cl cl 293-51
293-53 293 [0542] In the same mam@mp@e2tdat described in Exanple 28
conpound 293 was prepared 5 from 293-S1 and 293-S2. ' HNVR (400 MHz, CDC13)
S 7.69 (s,1H), 7.62 (m2H) 7.48rc(m111), 7.35 (d, JE& 4 Hz, | H), 7.18
(dd, J=2.8 ang, 8.8 Hz, H, 7.01 6.92 (d, J=8. 2, 6.34 (m

H . Exa P o:@%g\n am.ogm T NN

vE) Yer PdBch McOH, It ef HCl aoh_z ME 2003
¥53 29404 OH N | 2bN“¢eo HNN KZCCBON
. OH TIF a 29456 294-S5 a a 10 294-S7 > [0543] A
m Xt ure Obygdq Br - 4- aZ%Renol (8.57 g, 41 ¢l nmol ), MOMCl (3.9%'g, 49.57

mmol ) 278-S3 278

[0526] In the same manner as that described in Example 28 compound 278 was prepared

5 from 278-S1 and 278-S2. 'H NMR (400 MHz, DMSO-de): 5 8.44 (s,1H), 8.11 (s,1H), 7.88
(s,1H), 7.80 (d, J=8Hz,1H), 7.73 (d,J=7.6Hz,1H), 7.68 (d,J=2.8Hz,1H), 7.66 (m,1H), 7.14
(dd, J=2.8 and 8.8 Hz,1H), 6.98 (d, J=9.2 Hz, 1H), 6.24 (s,1H), 4.14 (q, J=7.6Hz,2H), 1.37 (¢,

J=7.6 Hz, 3H).
10 Example 279
COzMe COH
™ :N N CO:Ae (,c0s WAL ©/EN/\ W
* MEOH-THE
;L ©L C,
2951 279- ss 279

[0527] In the same manner as that described in Example 28 compound 279 was prepared
from 279-S1 and 279-S2. 'H NMR (400 MHz, DMSO-d): & 8.49 (s,1H), 8.12 (s,1H), 7.67

15 (d,J=2.4 Hz,1H), 7.51 (m,2H), 7.40-7.34 (m,3H), 7.09(dd, J=2.4 and 8.4 Hz,1H), 6.93 (d,
J=8.8 Hz, 1H), 6.01 (s,1H), 4.14 (q, J=7.6Hz,2H), 1.39 (t, J=7.6 Hz, 3H).

Example 280
NH CO.Et CozEt CIAO—E%H
N/ 2
1M LiOH o NNH

NH i
cho3 N’ [ )
MeOH-THF

280-S2 &

280- s1
28063 280 (X-1)

20
[0528] Inthe same manner as that described in Example 28 compound 280 was prepared

from 280-S1 and 280-S2. 'H NMR (400 MHz, CDCls): § 7.50-7.42 (m,6H), 7.19 (dd,
J=2.8 and 8.8 Hz,1H), 6.97 (d, J=8.8 Hz, 1H), 6.65 (d, ]=2.0Hz, 1H), 6.21 (s,1H).
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and K2C03 (11.4 g, 82.62 mol) in DMF (60 nL) was stirred overnight. The
reacti on was quenched with saturated aqueous NaHCO3 sol ution, extracted
wi t h et hWwoeashe&rs4s The organic 15 | ayer was washed wi t h bripoeusds/ossed and
concentrated. Purification via flash colum (hexane/ Et OAc 20:1) gave
294-S2 as colorless oil (10.0 g). [0544] To a solution of 294-S2 (1.683 g,
6.69 mmol) in THF (20 nL) was addﬂaﬁlpﬁ;é’%%l (2.5 Min hexanes, 2.94 ni,
7.36 nmmol) at -78 C. After 20 mn C, trinmethyl boronate (1.15 ni,
10. 04 mol ) was added drop wi se. The mxture was sl owy waggpd to 20 room
tenperature cHh. After 0.5 f'errpgxr—at urne@e/\reactﬂ m xture
was 260 K03} 080545 WPCT/ USO3/ 08% chet{ wi th 1 WHG 0 agiiegus
solution, and stifred jor IFMHH. The m Et 20,
washed with bri dr| ed and concentr at € oil.
Crystallization om Et 20/ hexane gave 297 83 as a white solid (1.0 g).
"HNMR (400 MHz, CbCl3) S 7.80 (d,J=2. |—|),736(d¢281J24and88
Hz, | H, 709(681J88H21H) 60(b+)'2H) 5.27 5 (s,2H), 3.50 (s, 3H.
[05435] A m xture of 294-S3 (171 ny, 97 mol 5- bronp yrlmdl ne (138

ng, 0. 87[0529ol rhewmy@nmwemqnamy(@l@w Cusimg fh%g‘ml Xi%1- DM (5nL) was

s cuohGiaempReiss (5o MHEFRESAIO [ b o i ORI Bmpl e BFEC °F 10 G

concent f,ah 86k afdWohditieAd: | '59% ProHI 385 Mekalew it %3 AFALSS aileit. ORe2200nri. One 5: 1)
gave 294-54 as a white solid (31 ng). 1HNMR (400 MHz, CDC13) S 9.19

(s IH) erBn9@érs RTH) 85 mirB@he @ther gnantiomgriR B MR, 1H), 7.32 (d, J=2. 4Hz, 1H),
(d,J=8.8 Hz, 1H), 5.19 (s,2H), 3.42 (s,3H). [0546] A mixture of 294-S4
(311 ), MeOH (5 nL) and 1 N HO (5 mL) was heated at 100 C for 2 h. The
m xture was concentrated, dissolvekaniplé28Ac, washed with brine, dried and
15 concentrated to give 294-S5 as a white solid (18 ng). 'HNVR (400 MHz,

CDCL3) 6 9.21 (§,1H), 8.97 (s,2H), 7 32eu25 (m2H), Bn88fPd, J=8,8 Hz, 1H).
[ 05471 294@_E§repargd—from 294- 294- in th r as that
|

descri bed | ANPYR 28. chiraHNMR (4007 MHZ) d6) S 9.16 [s , 9.07 (s,

2H), 7.61 (d,J=2A8He /A H-—729 (dd, Jz d 8.4 Hz, | 7.48-7.39 (m
: : . AL/ H . Exanple 295 Cx2Me C-4

N neat N\ I / 295-53,0 ~ cl

5H), 7.18 (d,J48. s
CO2Me OH OH\ Br

Cl
282 (+)-282

[0530] The two enantiomers were separated by chiral HPLC using a 25 cm x 21.1 mm
15  Regis Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. HPLC
methods and conditions: 50% iPrOH-50% Hexanes-0.1% TFA, 50 mL/min., A=220 nm. One

enantiomer: RT 6.70 min. The other enantiomer: RT 8.5 min.

Example 283
20 COoH
CO,H 2
o O o OX
o N-N ) r;rN 0 ’;‘/
| chiral HPLC J +

(T sale

| cl Cl

283 (+)-283 (-)-283

[0531] The two enantiomers were separated by chiral HPLC using a 25 cm x 21.1 mm
Regis Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. HPLC
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+ BhNH2 150 C I | / DM C C 29551 295-S2 C  295-54 / CO2H\ 1 MLiOH
0/ MOHTHF N C 295 261 WO 03/080545 PCT/US03/ 08899 [0548] A mixture
of 295- SwQ380s0s®y and benzylam ne (3 nL) was heated over RCGISOHESSIH0 C in
a seal ed tube under nitrogen. The mixture was diluted with Et OAc, washed
with 2 x%[ﬁth'c;@ aniiope 5% IPROpRsIH, ERAERSIN Ph 9% BYhIAGAL hamorid Ghash

col um exane/ Et OAC “1’to 5:1) gave 295-S2 as a white solid (0.25 g).

" HNVR  ( &Ha6tiddnizr; RIS nh). T$ebﬂ’1€56m(mlpﬁ:id) RBEAOBAn(m | H), 7.96(d,J=2.4Hz, 1
Hy, 7.44 (dd, J=2.4 and 8.8 Hz, | H), 7.30 (m4H), 7.22 (m | H), 6.92
(d,J=9.2Hz,1 H), 4.49 (d,J=6 Hz, 2H). [0549] 295 was prepared from 295-S2
and 295-S3 in the same manner as tHamglesgd i bed in Exanple 28. ' HNVR (400
MHz, DMSO-d6) S 7.77 (d,J=2.8Hz,1H), 7.48-7.41 (m 3H), 734723(m9|—|),

7.12 (d,J=8.8Hz, 1H), 6.16 (s, 1H), c.4 55 m2H) 10|zx 296 O OHO Br O
NH2 OH 0 p o@H SOC12 296-S2 | 2”Br c d s 296,«%3 0 COFt
OHON O ﬁr/—o 29685 N'
chlralHPLC
Clt
5 284 () 284 (284

[0532] The two enantiomers were separated by chiral HPLC using a 25 cm x 21.1 mm
Regis Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. HPLC
methods and conditions: 40% iPrOH-60% Hexanes-0.1% TFA, 30 mL/min., A=220 nm. One

10  enantiomer: RT 7.15 min. The other enantiomer: RT 10.0 min.

Example 285
Br Br, Br CO.H
COLH COH 2
a e an

(O;M chiral HPLC ©/ﬂ\) " @/ﬂ\)

ol Cl
(+)-285 (-)-285
15 [0533] The two enantiomers were separated by chiral HPLC using a 25 cm x 21.1 mm
Regis Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. HPLC
methods and condition: 40% iPrOH-60% Hexanes-0.1% TFA, 50 mL/min., A=220 nm. One

enantiomer: RT 6.0 min. The other enantiomer : RT 8.70 min.

20 Example 286
FaC.

FaC COoH i COzH : CozH

©‘<o N N N
N-
Q/U ch:ral HPLC / ©/K)
C
| (+)-286 (- )-286
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_Br 2. LLOHNC 296-$4 C 296 [0550] To a suspension of
5-chlorosalicyclic acid (2.07 g) in CH2C12 (50 nL) was added 15 2.63 nL
SOC12, amwslomemsosxed for half an hour. The reaction m xtur @ChAS03/08899
concentrated. The residue was dissolved in CH2A Z (60 nL), and was charged
3 g of @335]0 Rt RitSerdaflibA¥WR vy separdidd ¥ cHifal BPDYI usafd N5 &h X210 mbhe

reacti on solution was stirred at roomtenperature for 2 hours, washed with
NaHOO3 RegisiTedmomgits dRRIVHERK -3 1&/hR0 erlemn @harbigni temgpiabred®PIsd as  anber

vas r or Phived Gylontines: gt R Terae T4 g A it bR oo
and t heopEab e RIS diifowkicRuiohir: RSS0aE, The sol ution vas washed

W th Na?—i aqueous solution, dried and concentrated. Purification with
chr dmat ogr aphy (hexanes/ et hyl acet ate 5/1) gave 0.35 g of 296-$4 as a
white solid. '"H NVR (400 MHz, %e 06 (s, 1H), 7.87 - 7.01 (m 8H).
262 WO 03/ 080545 PCT/ US03/ 08899 gﬂ e phenol 296-S4 was reacted with
0.5 g 296-S5 and 800 ng Cs2CX3 in g,:I-ISCN (60 L) ovedini ght The salt was

filtered o™, angs he filtrate was yegowed. Purificat %Hh
chr omat ogr a@—&hexane@’et hyl acet @ aye the e odu{—v\,hi ch

was hydroly i t B D OHefrd MLC30 il i Ye)296. (0. 21 g) i ght
yel low solid. 1 400 MFE 5 Dl\/BOd 578.01 - 7.13 12H), 6.14 (s,
1H). Exanpl e 297J0HO OHO OCH3 SOC12 NM2EH2CH( OCH3)2 OH )N /L.oCH3 H Cl

Cl 297-S1 297-S2]|O0OOH OHO OCH3 OHto 1¢a Cs2C8 O H H OCH48 + BrOC3 2.
AcOH | N 3. pFsCH (+)-287 (3287
[0535] The two enantiomers were separated by chiral HPLC using a 25 cm x 21.1 mm
10  Regis Technologies (R,R) WHELK-O 2 10/100 column at ambient temperature. HPLC
methods and conditions: 40% iPrOH-60% Hexanes-0.1% TFA, 40 mL/min., A=220 nm. One

enantiomer: RT 11.2 min. The other enantiomer: RT 14.0 min.

R4
OH O OH o oH o
tol R'C(OMe)s o
oluene
NHNH - - .
OMe + NHzNHz E— 2
reflux reflux
1
R, R R
15
Example 288
OH © OH O OH ’\\N
/
toluene HC(OMe)s SN
OMe NHNH, — "8 |
+ NHNH, ——
reflux reflux
Cl
Cl Cl
288-S1 288-S2 288

[0536] A mixture of methyl-5-chloro-2-hydroxybenzoate 288 (24.9 g, 0.133 mol) and

20  hydrazine hydrate (11.33 mL,0.20 mol) in toluene was heated overnight at 120 °C in a sealed
tube. After cooling to room temperature, the solids were collected by filtration, washed with
MeOH and air dried to give a white solid (21.38 g). '"HNMR (400 MHz, DMSO-de) & 7.88
(d,J=2.8 Hz,1H), 7.38 (dd, J=2.8 and 8.8Hz,1H), 6.92 (d,J=8.8Hz,1H).
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Cl 297-S2 297-53 4. LIiOH C 297 10 [0553] In the sane manner as that

descri bed in Exanple 296 conpound 297-S3 was prepared from 297-S1. 1H NWR

(400 MHz,wQD®R@)B45 S 12. 17 (s, 1H), 7.34 - 6.91 (m 3H), @€CPWS(Hoss9H),

4 49 (m 1H), 3.57 (m 2H), 3.44 (ss, 6H). [0554] A m xture of 297-S2 (1.5
297 §§’i11 ﬁ%n&}uré‘ﬂﬁthg%g%rﬁéu@@lg% W dstittef§tofheformaeM@s@mLhauiss. The

salt wa | tered out. The solution was concentrated, diluted with ethyl

15 ac etl&ﬁate;i owestghd atl t0r’ (brTihn ecagtion Thxtet, wasteneeltated o Feioveabovief0 ahd t he

resi due a th OH f r [ , tr.at d
e el e SRR 05T PR FhelaR i n s BREER R e 0
(hexanes/eatipit! TRESIALR viads Jﬂlte&iﬂy enct me fﬂtlrde e eorenpateddTheZeddg) waass

lor | |, 1H NMVR (400 .S 9.73 8. 19
-COG%EGGI(%;W%I@H'»Z@ frgngeQH to giye 18§ 33@ - yedlpyv sofd %OéHWR (366 %%5] The

sol uti I [ 1€ L f rni ght,
concen?ﬁggé)d&)%??%’?ﬁ%ﬂi z‘n &&?ﬁzgﬁzg}fét 218? pﬁ%@%gewﬁ%y?\ogcet ate 5/1)
gave thg jesief,,11pr oduct. The hydrolysis with Li OH (1IN, 20 nL) gave 297
(0.13 g as a white solid. 'H NM\R (400 MHz, DMSO-d6): S 8.35 - 7.15 (m
10H), 6.26 (s, 1H). 263 WO 03/080545 PCT/ US03/ 08899 Exanple 298 0 OH OHO
OCH3 0 G O OCH3 1. Cs2C8 OO H @GR sfe 889\ Br 2. AcOHN C 298-S2 3.
pTsOH Cl 298-Si 298 [0556] In the sa manner as that descrl bed i n Exanpl e

297 corrpound 298 was prepared 5 from29 and 298- S2. NMRH 400 MHz,
DVSO): 8 éu8 6.86 (Mmoo, 595@_’( . Example 2 120 C OH 0
Cl NH2 +lr] 6{)\ N CD/Q _Bc0R99- S 0\ IMLOH T\
Br \'\{N \t\(
DMF MeOH-THF
d 289-52 & a
10 289-S1 289-S3 289

[0538] In the same manner as that described in Example 28 compound 289 was prepared
from 289-S1 and 289-S2. 'HNMR (400 MHz, DMSO-d¢) & 9.43 (s,1H), 7.94 (d, J=2.8
Hz,1H), 7.71 (d,J=2.8Hz,1H), 7.68 (m,2H), 7.52 (m,2H), 7.25 (d,J=9.2Hz,1H), 6.21 (s,1H).
15
Example 290

oL
OH
P foMe @~40 1M LIOH o o

N K2COs o\ MUOHR N
@A« + OAB, - @A\ L et @A\

& o]
290-S1 290-S3 290

[0539] In the same manner as that described in Example 28 compound 290 was prepared

20  from 290-S1 and 290-S2. 'HNMR (400 MHz, DMSO-dg) 6 9.45 (s,1H), 7.92 (d,J=2.4
Hz,1H), 7.70 (dd, J=2.8 and 9.2 Hz,1H), 7.65 (m,2H), 7.39 (m,3H), 7.26 (d,J=8.8Hz,1H),
6.15 (s,1H).
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299-S1 0 Od 0~-0 0 OCH3 + (B"~N~~ 1. Cs2Cc0O3 1 C CYy-Br 'N ,-Z Cd 2.
LiOH N 299-S3 299-S2 CI 299 10 [0557] A m xture of 299-Sl1,

di chl or oawetosngskn a pressure vessel was stirred for severali/ushoesss at 120
T. The resulting solid was dissolved in ethyl acetate. Purification with
chromat ogr aphy (hexanesgehédiné10a6yhaiesis ¥2Dyrgale®hefblsS2 (6.2 g) as a white
solid. [0558] In the sane manner as that described in Exanple 28 conpound
299 was prepared 15 from 299-S3 and 299-S2. 'H NWR (4OOR4M-IZ CDC13): 8
7.94 - 6.72 (m 9Hpw 5.62 (g 1H)R 4.60 (s, 2H). 03/080545

PCT/ US03/ 08899 Exanplw, 300 OCHB @@H00 \ 5" ZCl OOw N, NC
Cl 300 300-S1 [Qb59 300 +S1 ( T RV® and ovve was sti rred
for one hour, querngked wth solutlon(l |Iuted with water,
extracted vvlth et hyl acetate. The §o| vent was renpved, and the resi due was
purified with chr ofgt ography (ethyl acetate) to giRie the acid pr oduct
(0.23 g) as white solid. "H NWR (400 MHz, CDC13): S 8.00 - 6.50 (m 9H),
5.62 (s, 1H), 4.54 (s, 2H), 3.50 (s, 3H). 10 Exanple 301 O

Example 291
OH
NH, HsCO ACOH- H20 O
0 ~10c
OCH;,
cl 291-52 01

5 291-51

[0540] A mixture of 2-amino-4-chlorophenol (5.69 g, 39.63 mmol) and 2,5-dimethoxy-
tetrafuran (5.24 g, 39.63 mmol) in AcOH/H,0 (9:1, 200 mL) was heated for 30 min. at 110
°C under nitrogen. The mixture was concentrated, extracted with EtOAc, washed with

10  saturated aqueous NaHCOs, dried and concentrated. Purification via flash column (0-5%
EtOAc in hexanes) gave 291 as a red o0il (6.37 g, 83%). 'HNMR (400 MHz, CDCl;) § 7.25
(m, 2H), 6.97 (d, J=8.8 Hz,1H), 6.85 (m,2H), 6.41 (m,2H), 5.26 (s,1H).

Example 292
, O oL
OH / CO,Me © o0 = Lo o @
N K i
@ o T A o
MeOH-THF
c 292-52 & <
292-S1 292
15 292-83

[0541] In the same manner as that described in Example 28 compound 292 was prepared

from 292-S1 and 292-S2. 'HNMR (400 MHz, CDCl;) § 7.42 (m,2H), 7.36 (m,3H), 7.33

(d, J=2.4 Hz,1H), 7.15 (dd, J=2.8 and 8.8 Hz,1H), 7.06 (m, 2H), 6.90 (d,J=8.4Hz,1H), 6.35
20  (m, 2H), 5.44 (s, 1H).
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OH 0 3 ~/CCH3 Cl

301-S1 C

CCHOO d

301-S2 C 301

6 13.48 (br,

[ 0560]
Exanpl e 280menpsuhd 301 was prepared

VHz, DMSO) : 1H),

oB + |
In the sane manner

8.23 - 7.12 (m

ON 11. CS2C3~ OCH3 bBr

2. LIOH\N
as that described in

from 301-S1 and 301PE2USKIEDR (400
15 8H),

6.12 (s, 1H), 4.39

(s, 2H), 3.25 (s, 3H . Exanple 30%,&
+ ~N3 1. Cs2C8 O0 1 OCH3 Br 2. Li
[0561] In the same manner as that cdes
pr epared from 302 S1 and 302- 82 BN

, 6.29% s 4.3946
PCT/ uso3/ 88@ OKIQOO@ 120
303- 303-S1 O\®@%\E® 1_09;6' OH

anp
293-S2
293-31

[0542]
from 293-S1 and 293-S2.
(m,1H), 7.35 (d, J=2.4 Hz,1H), 7.18 (dd, J=2.
(d,J=8.4Hz,1H), 6.34 (m, 2H), 5.46 (s, 1H).

1920F3C OOH O 1 OCH / OH

-2 -~L Cet

k"Z N C

302-S1 302-S2 G 302 20

cribed in Exanpl e FZ8 conp l,g,nd 302 was
\' Q&BO MHz, DMSO) :
S 265 WO O 0545

- 7.16 (m
BFD
C % + NVILIQ}I Cl 1-Bufian i

Cl
293-83

Cl
293

In the same manner as that described in Example 28 compound 293 was prepared

IHNMR (400 MHz, CDCL;) & 7.69 (s,1H), 7.62 (m,2H), 7.48

8 and 8.8 Hz,1H), 7.01 (m, 2H), 6.92

Example 294

OH OMOM
1) BuLi, THF

Br
CICH,OCH,3 78C

K2COs3, DMF 2) BOME),

a 3) HCl ag.

29481 294-S2

OH /le
(o]

10
[0543]

OMOM

Br
N
NN

Pd(OAc),
2M Na,CO;,
DMF

N

N

MOMO

B(OH) 2N HCl

MeOH, reflux

COZH
\N
d

1M LiOH
NeOH-THF

&

A mixture of 2-Br-4-Cl-phenol (8.57 g, 41.31 mmol), MOMCI (3.99 g, 49.57 mmol)

and K,CO; (11.4 g, 82.62 mmol) in DMF (60 mL) was stirred overnight. The reaction was

quenched with saturated aqueous NaHCOj3 solution, extracted with ethyl ether. The organic

15

layer was washed with brine, dried and concentrated. Purification via flash column

(hexane/EtOAc 20:1) gave 294-S2 as colorless oil (10.0 g).

[0544]

To a solution of 294-S2 (1.683 g, 6.69 mmol) in THF (20 mL) was added n-BuLi

(2.5Min hexanes, 2.94 mL, 7.36 mmol) at =78 °C. After 20 min. at — 78 °C, trimethyl

boronate (1.15 mL, 10.04 mmol) was added drop wise. The mixture was slowly warmed to

20

room temperature over 2 h. After 0.5 h at room temperature, the reaction mixture was
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a _Br +1 i Jaml 2. LIOHN 303-S3 Cl 303-S2 C 303 5 [0562] A m xture
of 303-S1, dichloroacetone in 1-butanol was refluxed overnight. The

sol uti on we3peseent rated, and purified with chromat ogr apirgT(Usexesses/ et hyl
acetate 5:1) to give 303-S2 (7.0 g) as colorless oil. "H NWR (400 Mz,

CDC13) : 0 , 2
1 E7 q&?ﬁ%ﬂd%t]’( gN 38 acp%o@@so‘lut?on dnd éﬁm:ﬂg{ |'t%r5 ltsogmﬁ? r’}[(hté rr}xgiisdgrimﬁs ngﬁrnagtredasH% -

descr | beith iEDZCEmslpﬂdeNﬂanmrslua@ anBaziconteat terga\reewle y&)lowy @ity (Fysfelyzatigry

(8 50 od Binna e i3 il Mg Sobys i 1
[056 " Expih% HofHiH 48 @ pZleHd@HzP[]g'WN@T(dJ -biak G360 (61.28), S0 15

a’ suspefis NaH (2. 09 i n DVF was added i sopropanol (4
m.) sir o@,2H) 3.60 &3H).C. The mxture was st| rred for half an hour, and then a

sever al bsdsk oA rintue 2629457 (b EELRRYS stdReR iR ST 20, L oh
was T e”H.\&?‘di% PH{RAS S SN NBEORY0.9T inggll .58 mhla:hmmqgmp lwas s@fed ovemlght

(hexanes/ethyl acetate 10:1) to give 304 (2.9 g eI I ow "H
NVR (408 rivbin tem@D@es) undgr nifrogen. (1e rmlon muqtgre WQ§ (D]gn%nifi V%%b g)ﬁ_ra(: d 2H)

3.78 ( tg%o, wa\sﬁ1 th@épl f@%@ %\pcc%gé ﬁd@éﬁ%ugﬁg—e{tfé§%é ﬁ§s$19c%lun§¥a”p| e 305 0

OH O CB™0 O G Br
3051B1 Fex3RAGEBLACIO:1 to 5:1) gave 294-S4 as a white solid (31 mg). HNMR (400 MHz

CDCl5) & 9.19 (s,1H), 8.90 (s,2H), 7.36 (dd, J=2.4 and 8.8 Hz, 1H), 7.32 (d,J=2.4Hz,1H),
7.22 (d,J=8.8 Hz,1H), 5.19 (s,2H), 3.42 (s,3H).
[0546] A mixture of 294-S4 (31 mg), MeOH (S mL) and 1 N HCI (5 mL) was heated at 100
°C for 2 h. The mixture was concentrated, dissolved in EtOAc, washed with brine, dried and
15  concentrated to give 294-S5 as a white solid (18 mg). '"HNMR (400 MHz, CDCl;) § 9.21
(s,1H), 8.97 (s,2H), 7.32-7.25 (m,2H), 6.88 (d,J=8.8 Hz,1H).
[0547] 294 was prepared from 294-S5 and 294-S6 in the same manner as that described in
Example 28. "HNMR (400 MHz, DMSO-dq) 8 9.16 (s,1H), 9.07 (s, 2H), 7.61
(d,J=2.8Hz,1H), 7.49 (dd, J=2.8 and 8.4 Hz,1H), 7.48-7.39 (m, 5H), 7.18 (d,J=8.8Hz,1H),
20 6.10 (s, 1H).

Example 295

COZMe

COZMG
OH 0\ Bf ®—< N
O Taah
N e 295-s3 Ty
+ BiNH, ————> N
= U
Cl
295-S1 295-32 | c
CO,H
< > N\ N
. 0
1M LiOH Y r:>
MeOH-THF \_©

Ci
295
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305 [0565] In the sane nmanner as that described in Exanple 28 conpound 305
was prepared 5 from 305-S1 and 305-S2. 'H NMR (400 WHz, DVsO: 8 8.18 -
7.12 (m wop3o®sis (s, 1H), 4.42 (s, 2H), 3.71 (m 1H), PCTAISO3I088GH) .
Exanple 306 CI 0 C 0 OHO1 OOOH CEt + N1. Cs2C8 O- O 2. LiOHI N
306- 51 (@s4B06ATRixklre 30695-50 (0@HAEH) andrbehhdarning®3 mir)ness lestetibaemight er 159ed in

Exar’rpl e Congglitg)%_uiggm\éﬁggﬁn Q"Bglx’n?%u%{/; 11u(é)6 th El}g@g Oxgasgwltﬁgw (400
n s %%lg%bé@ dridPaR b g PhrHicafion Eﬁaq]aqh@bt BTt ERHONTE0: 10 N 1

07 S1 d 307-S2 [0567] In the sane
manner £9) pAvat298820dsiaoekitd solidQapigp HBIM&:@MM@DMS@SIM d@e0ee 1 Hp.om

175 S Tl B o Bl sl A B .
:DC;'/ UE?@?\?%-ZPEEMM?“%%—@ HAHO 1 O OCH Owve+ 1. Cs2CCB_ 7~~ 0 CY~Br |
[0549] 295 was prepared from 295-S2 and 295-83 in the same manner as that described in
Example 28. '"HNMR (400 MHz, DMSO-d¢) 8 7.77 (d,J=2.8Hz,1H), 7.48-7.41 (m, 3H),
7.34-7.23 (m,9H), 7.12 (d,J=8.8Hz,1H), 6.16 (s, 1 H), 4.55 (m,2H).

10
Example 296

0
e
OH O NH,

OH O 0o pTsOH
SOCI - Br ———
©XOH 2 29682 _ Q)KN )‘—< >*
H
Cl

cl
206-S1 . 296-S3
1. OEt 0
OH (i—\}_OBr cv@—{r o @_ZLOH
@ N 296-S5

(@]
- )
Ci 2. LiOH N
296-54 Cl
296

[0550] To a suspension of 5-chlorosalicyclic acid (2.07 g) in CH,Cl, (50 mL) was added

15  2.63 mL SOCI,, and refluxed for half an hour. The reaction mixture was concentrated. The
residue was dissolved in CH,Cl, (60 mL), and was charged 3 g of amino ketone followed by
5 mL of triethyl amine at 0 °C. The reaction solution was stirred at room temperature for 2
hours, washed with NaHCOj solution and dried. The solvent was removed to give 296-S3 as
amber oil.

20  [0551] A mixture of 296-S3 and pTsOH (0.5 g) in toluene (200 mL) was refluxed overnight
with a Dean-Stark trap. The solvent was removed, and the residue was dissolved in ethyl
acetate. The solution was washed with NaHCO; aqueous solution, dried and concentrated.
Purification with chromatography (hexanes/ethyl acetate 5/1) gave 0.35 g 0£ 296-S4 as a
white solid. '"H NMR (400 MHz, CDCls): § 11.06 (s, 1H), 7.87 — 7.01 (m, 8H).
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308-51 308-S2 CI 308 [0568] In the sane manner as that described in
Exanpl e 28 conmpound 308 was prepared 5 from 308-S1 and 308-S2. 'H NWVR (400
MHz, CDCIM8D:038808496 - 6.70 (m 9H), 5.61 (s, 1H), 4.57 (®CTAIP3IN0889BL (m
1H), 1.27 (d, 6H). Exanple 309 CHO OH O C EtOHO N NNaH C C 309-Si
309 10[ds82p9Irhe phéﬁmezmse waB Renetedawittt Malg 29685 andeRDO0img ExAiP 18 C}MI‘I:orrpound

309 d. f -
R SRR O v
310 © g]féll‘n%% ﬁgtpf‘% %hex%g@%@ﬁge%té 5192 Ethe ekt hB8ud; 1@h§ﬂ V@s Z/drb‘ﬂyzea 10-S2 Cl

310 sane mariner as that described in 8 conmpound 310
vvas pr epithddOHr(OM 306310 gind 296 (0.3 g) aska W)’ém soidz | H@ﬂﬂ@)@o@l\/ﬂéz 37 (br,

7. ( 4.41 (s, 2H), 3.54 (q, 2H),
s (tﬁ?‘@-i@ bsp s Gl 947 8850, B 8D, o5mb0 Exanpie 311 0 1 OC OOH O
OH O Cl Ove+ \N 11. Cs?C03 O
Example 297
©/U\OH SOCl, NH,CH,CH(OCH;), ©)kN_)~oc;H3
- - H
cl Cl
297-S1 297-S2 o

OH

0 O~
N=OCH; ocH; _1:C9C0s O]
H + Br 2. AcOH \N
3. pTsOH

Cl
297-S2 297-S3 4. LiOH ) 9C7l

10  [0553] In the same manner as that described in Example 296 compound 297-S3 was
prepared from 297-S1. 'H NMR (400 MHz, CDCl3): 8 12.17 (s, 1H), 7.34 — 6.91 (m, 3H),
6.51 (br, 1H), 4.49 (m, 1H), 3.57 (m, 2H), 3.44 (ss, 6H).

[0554] A mixture of 297-S2 (1.5 g), 297-S3(1.32 g) and Cs,COs (1.88 g) was stirred for
several hours. The salt was filtered out. The solution was concentrated, diluted with ethyl

15  acetate, washed with brine and dried. The solvent was removed, and the residue was treated
with 80% AcOH for several hours, concentrated and extracted with ethyl acetate. Purification
with chromatography (hexanes/ethyl acetate 5/1) gave the aldehyde compound (2.2 g) as
colorless oil. 'H NMR (400 MHz, CDC13): § 9.73 (s, 1H), 9.29 (br. 1H), 8.19 — 6.66 (m, 8H),
5.75 (s, 1H), 4.36 (d, 2H), 3.76 (s, 3H).

20  [0555] The solution of aldehyde in toluene with 5 mL AcOH was refluxed overnight,
concentrated. Purification with chromatography (hexanes/ethyl acetate 5/1) gave the ester
product. The hydrolysis with LiOH (1N, 20 mL) gave 297 (0.13 g) as a white solid. 'H NMR
(400 MHz, DMSO-d6): & 8.35 — 7.15 (m, 10H), 6.26 (s, 1H).
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Br 2. LIOHN 311-S1 C 311-S2 G 311 [05711 In the sanme manner as that
descri bed in Exanple 28 conpound 311 was prepared 5 from 311-S1 and 311- S2.
"H NVR (490 ob0s4CDCL3): S 7.96 - 6.69 (m 8H), 5.57 (s, PTHUSIH0B® (s,

2H), 3.68 (q, 2H), 1.27 (t, 3H). Exanple 312 C1 0 OH 1 OOH0O C OQOw+ N
1. Cs2C03 OO Br 2. LiOH N 312- §ixanlplé2gsS2 CI 312 10 [05721 In the
sane manner as that described in Exarrpl e 28 conpound 312 was prepared from
312-S1 and 312-S2. 'H NWMR (400 MHz, CDC13): S 7.97 - 6.69 ( 8H), 5.56 (s,

1H), 4.57 (s, 2H), 3 68 (q, 2H), 1.28 (t, 3H. 15 Exa H3C 0 3 OH 0
1 OOH FC o |Qg/@| - N 1. CS208BpO- ,0 Br i & 313-S1 313-S2
313 hner podHhat ldgﬁgpﬁggd i n Exafpl €288 conpound
313 was pre rom g1§+8ﬂ:| g K3-S2. 'H ANMyRg(400 MHz, WS 8.15 -
7.16 (m 8H) 20 1H=4. 4% (s. 2H) pTedEp3( 1, oH) 212" (t, 3H).
269 298-S2 cl
298 S1 208

[0556] In the same manner as that described in Example 297 compound 298 was prepared
5 from 298-S1 and 298-S2. 'H NMR (400 MHz, DMSO): & 7.86 — 6.86 (m, 9H), 5.95 (s,

1H).
Example 299
OH O
M9 ? 120°C S
@*NHZ PPN — N
¢l Cl
cl
cl
299-S1 299-52
0O
OH
OH O
OCHg \L 1. Cs,CO4 ° o ol
+ N s (A
Br . N
g 2. LiOH
299-S3 209.5 '
299

10
[0557] A mixture of 299-S1, dichloroacetone in a pressure vessel was stirred for several

hours at 120 °C. The resulting solid was dissolved in ethyl acetate. Purification with

chromatography (hexanes/ethyl acetate 10/1) gave 299-S2 (6.2 g) as a white solid.

[0558] In the same manner as that described in Example 28 compound 299 was prepared
15  from 299-S3 and 299-S2. 'H NMR (400 MHz, CDCl;): § 7.94 — 6.72 (m, 9H), 5.62 (s, 1H),

4.60 (s, 2H).
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WD 03/ 080545 PCT/ US03/08899 Exanple 314 0 OHOOH O-_j (D OCHN1 0 1.
Cs_ 2CB0 OO Br 2. LIiOHN 314-s1 Cl ( le: 314-S2 C 314 [05741 In the
same nanrwp 0assaskat descri bed in Exanpl e 28 conmpound 314 was/ysoepsased 5
from 314-S1 and 314-S2. 'H NWR (400 MHz, CDC13): 8 7.96 - 6.71 (m 9H),
5.61 (s, 1H), 4.57 (s, 2H), 3.61HxampléB001.63 (m 2H), 1.39 (m 2H), 0.95
(t, 3H). Exanple 315 Br 0 Br 0 OH 1. Cs2C8B_ 0 0 i-<Ji-OCCHO O Br (52N 2.

LiOH N 315-51 G 315- 52 C( 101~ 1 315 10 [057@1 In the same manner as

t hat described i n- 28 conpound 315 ‘é'r*ed from 315-S1 and
315-S2. 'H NWR ( 13): 8 loe ( ® 5.55 (s, 1H), 4.56
(s, 2H), 3.60 (t) H) 0 9 (tOM8H). 15 Exanpl e
316 F 0-3,,, \ O 1. 2, AcC]—I Y CF3 316-S1

316-S2 0 r OH

Cl

300-S1 300

[0559] 300-S1 (0.26 g) in DMF and 0.5 g NaOMe was stirred for one hour, quenched with

5 HCl solution (1 N), diluted with water, extracted with ethyl acetate. The solvent was
removed, and the residue was purified with chromatography (ethyl acetate) to give the acid
product (0.23 g) as white solid. "H NMR (400 MHz, CDCls): & 8.00 — 6.50 (m, 9H), 5.62 (s,
1H), 4.54 (s, 2H), 3.50 (s, 3H).

10 Example 301
0
OH

o) OH O C|_©_zL

OEt \LOCH3 1. Cs,CO; o o

Cl + N it N \LOCH3
Br 2.LiOH N
Cl

301

[0560] In the same manner as that described in Example 28 compound 301 was prepared
from 301-S1 and 301-S2. 'H NMR (400 MHz, DMSO): 5 13.48 (br, 1H), 8.23 — 7.12 (m,
15 8H), 6.12 (s, 1H), 4.39 (s, 2H), 3.25 (s, 3H).

Example 302
FaC 0
. OH
FaC 0 OH O W
OEt \LOCHS 1. Cs,CO;5 o o
+ N R \LOCH;,
Br \ 2. LiOH N
Cl
302-S1 20252 4
302

20 [0561] In the same manner as that described in Example 28 compound 302 was prepared
from 302-S1 and 302-S2. 'H NMR (400 MHz, DMSO): § 8.17 — 7.16 (m, 8H), 6.29 (s,

1H), 4.39 (s, 2H), 3.45 (s, 3H).
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OFOO OHd+ \N- NaH O OH DVW N 316-S3 CF3 CF3 316-S2 316 270 WO
03/ 080545 PCT/ US03/08899 [0576] A mixture of acid 316-Sl1 (5 g),
chl oroacevoneg/ng@®@483 nl) in DMF with K2C03 (3.32 (¢g) was st ipcrasod/essosever al

hours, diluted with ethyl acetate, washed with brine and dri ed.
sol vent was renoved, and the residue was dissolved in tol uene.
was refluxed 5 with NH4Ac (4.6 g), AcOH (50 nL) overnight. The

The
The sol ution
sol vent was

removed. Purification with chromdxamplpB03 (hexanes/ ethyl acetate 10:1)

gave 316-S2 (0.45 g) as colorless oil. 1H NWR (400 VHz, CDC13):
7.26 (m 4H), 01,@ (s, 3H o [0577] To a su$Pe

S 8.35 -

\/NéH(O 13 g) in DW
0.48 g) in DVF (20 nl)

ed for one

(20 nL) was a drop wisg_a solIZQtCo
at 0 C. The uré'HwaS' sga\‘ ed; kofantial holr, and 10 was added the
316-S2 (0.43 in DMF (1 ) solution. The solutlon was stirr

hour, quenchedlwith water, extracted with ethygj-sacetate, concentrated.
Purification 30%$1 chromatography (efhyl acetate) gave the acid (0.13 g) as

5.73 (s,

a white solid. 1HN|\/R(400M—IZ 3): S8.28 . 6.92 (m OH,
1H), 2.37 (s, 3H) 15 Exaopleo OH 0 0 120 g, i\ NWI a c
317-S1 317- S 2008 @52@03 0 2. dLON
C|
S.LOH SN
303-S3
303 2 &
303

5 [0562] A mixture of 303-S1, dichloroacetone in 1-butanol was refluxed overnight.

The

solution was concentrated, and purified with chromatography (hexanes/ethyl acetate 5:1) to

give 303-S2 (7.0 g) as colorless oil. '"H NMR (400 MHz, CDCl;): § 11.02 (s, 1H), 7.80 -

7.01 (m, 4H), 4.50 (s, 2H), 3.58 (t, 2H), 1.57 (m, 2H), 1.40 (m, 2H), 0.95 (t, 3H).

[0563] In the same manner as that described in Example 28 compound 303 was prepared
10  from 303-S2 and 303-S3. 'H NMR (400 MHz, DMSO): 5 8.17 — 7.02 (m, 8H), 5.32 (s,
1H), 4.42 (s, 2H), 3.58 (m, 2H), 2.47 (m, 2H), 1.72 (m, 2H), 1.32 (m, 2H), 0.85 (t, 3H).

Example 304

@/( j\/cn {PrOH @/( j\/o

Ct  304-S1
15

[0564] To a suspension of NaH (2.09 g, 60%) in DMF was added isopropanol (4 mL) drop

wise at 0 °C. The mixture was stirred for half an hour, and then a solution of 304-S1

(6 g)in

DMF was added. The solution was stirred for several hours, diluted with ethyl acetate,

washed with brine. The solvent was removed, the residue was purified with chromatography
20  (hexanes/ethyl acetate 10:1) to give 304 (2.9 g) as a light yellow oil. "H NMR (400 MHz,
CDCl): 6 11.07 (s, 1H), 7.79 — 6.99 (m, 4H), 4.51 (s, 2H), 3.78 (m, 1H), 1.24 (m, 6H).
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317-S3 C G 317-S2 317 [0578] A m xture of 317-S1 (6.0 g), chloroacetone
(10 mL) in a pressure vessel was stirred at 120 C for several hours. The
m xt ure twonadsases dar k nmud, whi ch was dissolved in ethyl PRO/mososAdE. The
solid left was filtered off. The solution was concentrated, and purified
wi th chromat ography (hexanes/ et hylExaafiles86s 20: 3) to give 317-S2. [0579]
317-S2 was reacted with 1.5 g of 317-S3 and 1 g of Cs2CO3 in CH3CN. The

m xture was stirred for two hours. The solid was fiIt@red of f. The

sol ution was concentrat eg)ga 8 pw(l fied with chr @Hy (hexane/ et hyl
acetate 5:1 ve t he r I-choirol y5| S (20 m_) gave

317 (0. 23 PM@ht 1400 95 -

6.72 (m 5 2.33 (s SIj) Licif1 03/ 08 SO 08899
Exanrple318CN Br O—IN | OCNi / Cs2CC8, CH3CN N j 0 c 0

318-S1 318- W5 318 éOS 0] In the sane manner as Lhat descrl bed |n
Exanpl e 28 conpound 318 wd®-§fepared from 318-S1 and 318-S2. 'H NMR (400
MHz, CDC13): 8 8.01 -7.26 (m 11H), 6.11(s, 1H). ExanPlPe 319 HN'N'N CN Cl
-N C ONBuU3SNnN3 NO 0 0 CF3 CF3 319 318 10 [0581] A solution of 318

(0. 73 glP568y3brthe sqroe manpmer ap thatpgscribed indsyamplg 28 vamppyit 305 wasprepared
5  from 305-S1 and 305-S2. 'H NMR (400 MHz, DMSO): 5 8.18 — 7.12 (m, 8H), 6.11 (s,

1H), 4.42 (s, 2H), 3.71 (m, 1H), 1.14 (d, 6H).

Example 306
Cl 0
cl o OH O \(o W "
OEt \L 1. Cs,CO; 0 o
O o, U
Br 2.LiOH N
Cl
306-S1 306-S2 g
306
10
[0566] Inthe same manner as that described in Example 28 compound 306 was prepared
from 306-S1 and 306-S2. 'H NMR (400 MHz, DMSO): § 8.15 — 7.13 (m, 8H), 6.15 s,
1H), 4.45 (s, 2H), 3.71 (m, 1H), 1.13 (d, 6H).
15 Example 307

FsC 0
on o— W OH
FsC o
’ OEt \‘\)\/O 1. Cs,CO; O o
o N ——— SVt
Br 2. LiOH N
307-S2 Cl

307

[0567] In the same manner as that described in Example 28 compound 307 was prepared
from 307-S1 and 307-S2. 'H NMR (400 MHz, CDCl;): 5 7.98 — 6.66 (m, 8H), 5.64 (s,
20 1H), 4.57 (s, 2H), 3.81 (m, 1H), 1.26 (d, 6H).
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concentrated, and treated wwth IN HCL. The solution was extracted with
ethyl acetate, dried and concentrated. Purification with chromatography
(et hyl aceoasme§osglave 319 (0.43 g) as a white solid. 'H NrRT(U4080088bir

DMSO : S 8.37-7.42 (m 12H). 15 272 WD 03/ 080545 PCT/ US03/ 08899 Exanpl e
320 OH O OHO O 120C " \ N1 NH2 Q)ﬁﬂ 36§ 320-S1 320-S2 O / ~OH OHO
Oo-<: N2. UGH ~N 320-S3 Cl 320- 82 320 [0582] A mixture of 320-S1
(5.0 g), chlorobutanone (20 nL) in a pressure vesselowas 5 stirred at 120 C
for several hours. The antucE tyf ned to dark @_\@{;@fﬁ was di ssol ved in
ethyl acetate. TH® soli ft\{ﬁ/fll ered, of f | uty_on was

concent r at e@%ﬂﬁ%f chroﬁgﬁi&&pﬁ (hex es eShy etate
20:3) to gi 20BrS2 ( O\ g) as white s@Hd. 1H N CDC13)

11.36 (s, 1H, 7.73 - 6.86 (m 3H), 2.33 (s, 3H), 2. (s 3H) [0583] In
t he sane mann%‘?s%]s that ggseribed in Exanple 28 conmpaynd 320 was prepared
10 from 320-S3 and 320-S2. 'H NWR (400 MHz, CDC13): 3687.90 - 6.68 (m 8H),
5.57 (s, 1H) 2.38 (s, 3H), 2.23 (s, 3H). [0584] The two enantiomers were
separ at ) Wlﬁﬂjosta% a&D, 25 cm
o, 1 s b e 28« O el e 321
OH ® Ghitn 008-30 26d 08482+ B?HNMRS@OB«IH@@D%)W 863'6270 mLSiH) 5.61 (s,

1H), 4.57 (s, 2H), 3.81 (m, 1H), 1.27 (d, 6H).

Example 309
OH O OH o
\_° EwoH \_©°
©/(\Nj\/ . \N‘)\/ b
NaH
Cl Cl
309-S1 309
10
[0569] In the same manner as that described in Example 304 compound 309 was prepared
from 309-S1.  'H NMR (400 MHz, CDCls): § 11.03 (s, 1H), 7.79 — 6.99 (m, 4H), 4.50 (s,
2H), 3.64 (q, 2H), 1.25 (t, 3H).
15 Example 310
( O
OH
o) OH O
OMe )P 1cse0, o o
+ N Sl N \_&\/O\/
Br 2. LiOH N
Cl
310-51 310-S2 Cl
310

[0570] Inthe same manner as that described in Example 28 compound 310 was prepared
from 310-S1 and 310-S2. 'H NMR (400 MHz, DMSO): § 13.37 (br, 1H), 8.21 - 7.14 (m, 9
20 H),6.07 (s, 1H), 4.41 (s, 2H), 3.54 (q, 2H), 1.13 (t, 3H).
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N THE/ -78 C Br 321 273 WO 03/080545 PCT/ US03/08899 [0585] In the sane
manner as that described in Exanple 299 conpound 321-S2 was prepared from
321-S1. 'WONBBBIS400 MHz, CDC1l3): 8 10.84 (s, 1H), 7.93 - @C9AS03nssskH) ,
4.56 (s, 2H). [0586] To a solution of 321-S2 (1.2 g) in THE was added drop
wise 6.2 mL MeLi (1.5 M 5 at - 7&yfampibs81p0l ution was stirred for 30 mns,
quenched with aqueous NH4C solution, extracted with ethyl acetate, and
dried. Purification with chromat ography (hexanes/ et hylO acetate 5:1) gave
321 (0.72 g) as a white solidg 1H i I\/R(400M—Iz ; —Q8 11.35 (s, 1H),

790-693 4HR 262q \J@\{QW( 322 0 of f
CY~Br @uf @ TR §17.2 22
[ 0587] In t e Branne t hat descr2ddOH n Exanpl und 322 was

pr epar ed fromﬁiélﬂ and 3@2-S2. 1H NWR (400 MHz, . 8 8.10 - 6.67 (m
9H), 5.62 (s 2 7acsp 2H), 1.33 (t, 3H). Example 323 0 CI OH O
Ove \ ~ 11. Cs?C03~ 0 C+ N2 LIiOHBr I i N C Q@11 323-S1 323-S2 323
20 [0588] In the sane rranner as that described in Exanple 28 conpound 323

was pr eﬂ%ﬁﬂd In the same manner as that described in Example 28 compound 311 was prepared
5  from 311-S1 and 311-S2. 'H NMR (400 MHz, CDCl3): § 7.96 — 6.69 (m, 8H), 5.57 (s,
1H), 4.56 (s, 2H), 3.68 (q, 2H), 1.27 (t, 3H).

Example 312
Cl 6]
on o— ¢ M H
Cl o
OMe \LO 1. CSzCO:; O 0 0
T e QU
Br 2. LiOH N
Cl
31251 312-S2
312
10
[0572] In the same manner as that described in Example 28 compound 312 was prepared
from 312-S1 and 312-S2. 'H NMR (400 MHz, CDCl,): § 7.97 — 6.69 (m, 8H), 5.56 (s,
1H), 4.57 (s, 2H), 3.68 (q, 2H), 1.28 (t, 3H).
15 Example 313
F4C 0
on o— ¢ Q_z“ OH
FsC 0]
’ OMe \Lo 1. Cs,CO4 O o o
I Qo
Br 2. LiOH N
Cl
313-S1 313-S2 g
313

[0573] In the same manner as that described in Example 28 compound 313 was prepared
from 313-S1 and 313-S2. 'H NMR (400 MHz, DMSO): 8 8.15 — 7.16 (m, 8H), 6.29 (s,
20 1H), 4.42 (s, 2H), 3.53(q, 2H), 1.12 (t, 3H).
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from 323-S1 and 323-S2. 1H NWR (400 MHz, CDC13): 6 7.83 - 6.96 (m 7H),
6.07 (s, 1H), 2.31 (s, 3H), 2.10 (s, 3H. 274 WO 03/ 080545 PCT/ US03/ 08899
Exanpl e 3200680s6s OH O O- F3C OCH 0 1. Cs2CB8 Ow --, PCT/URH3/M0S89L. , + N
2. LIOHN Br 324-S1 G 324-S2 324 [05891 In the sane manner as that
described in Exanple 28 corrpound "yllﬁg sfyepared 5 from 324-S1 and
324-S2. 1H NWR (400 MHz, CDCl13): 8 8 - 6.65 (m 7H), 5.63 (s, 1H), 2. 36

(s, 2H), 2.22 (s, 3H). Exarrple32 NCIZI—ISH/CHF)NCU-ISCU-ISC) N
Ac20, NaOAc | -N-=N Na2SiO4 jJ_ H2 Hs 0 \ | DI\/F 1000 HC
aq. CHzd z, rt @OCCDHCIO SSN-O-I 3 OW OHN
CH3 CH3 7 CacH G'.‘BSzCNg,N" S6 N s
CHzCl12, 7&- ¢l CS 2L10H

Cl

314-S1
314-S2 Cl

314

[0574] Inthe same manner as that described in Example 28 compound 314 was prepared
5 from 314-S1 and 314-S2. 'H NMR (400 MHz, CDCl;): § 7.96 — 6.71 (m, 9H), 5.61 (s,
1H), 4.57 (s, 2H), 3.61 (t, 2H), 1.63 (m, 2H), 1.39 (m, 2H), 0.95 (t, 3H).

Example 315
(J Br O
\)- ) f‘—OH
y OOCH X S\ ° 1. Cs,CO o o (\/
I O 1.CaCO0s ° o
Br 2. LiOH N
Cl
315-S1 315-S2
315
10
[0575] Inthe same manner as that described in Example 28 compound 315 was prepared
from 315-S1 and 315-S2. '"H NMR (400 MHz, CDCls): 8 7.97 — 6.69 (m, 8H), 5.55 (s,
1H), 4.56 (s, 2H), 3.60 (t, 2H), 1.63 (m, 2H), 1.39 (m, 2H), 0.93 (t, 3H).
15 Example 316
F 0]
=9 )OH 1. K2CO3 - \Nl\
@J\OH + & 2. AcOH, NH,Ac
CFy CFs
316-S1 316-S2
O
aSe
o) F o
o AL 0 o
o N DMF ©/<\N
CF
316-S3 3
316-S2 CFs
316
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Cl 325-S4 325-S5 Cl 325-S7 OOH~CH3 LiOHI \ ON CH NNr 3 C 325
10 [ 05901 To a solution of diazo conmpound 325-Si(0.826 g, 3.02 nmmol) in 1.5
N HC1( 36 wbh)o3/oswss added slowy solid Na2S204 (619 ng, 3. 02cmrusbd/osabe O C.
The m xture was stirred at 0 C for 20 mn, and quenched carefully with

sat urated agueous NaHCO3 solution. The m xture was extracted with EtOAc,
washed Wi bRi j )| { I dpazi ne
dor i vatl 510128 g LR SISO e 0 e o

Wi t houtg) wasrstifted fqruseveraldmtispdilutedwitbviRti(yl 0¢etdvizyasBROw Bh brige anddried. The

d,J=2.OHz, 1H), 6.71(dd, J=2.Q and ,8.4 66.(d. J=8.4 1 . 275
VO 031 CBbSAS™RCRTaLBS 0B s e sy e el sdTuble. ThESIUE Ry SEsthe.
derisvaty; , B®PhL he HBRR Tembval. PLad witiD3 |
in ZC%%ﬁFg%)(mﬁ%’%%r ed o%g?ﬁ?%ﬁ?q?%ﬂrﬂggm‘ tgrrper at Sr e. C@rﬁm m'txt uTem )

was di | dit@datogiaphihéesanss/cthahateidts 11 5gaviedd 6:+82r(0.46 ) B aolomlessil. i NMBt i on
and washj it X , it l4od . (:k38 ng) was obtained (325-S3). 'H
R 5 (4Dt CRERH BNy F280h B0 228t 89, T 23 Ge 1y, 6.79(dd.
J=2.8 087h. 8THiE sildpknsiooMRald €0.I38) BHIMFHRO nd.)88as(addaHfiropavigeq sol8tidn 2. 08
(s,3H). [0592] A m xture of the above white solid, (eéjo lﬁ% acet%lil

anhydr i §316830y8 ) i DNERS miyat 0 Tg mpygiere wasgtiregder haltgnpuss dnfloy ¢
overni ght.._.Ih ' ' | S Pwid ed

a0 dous R T2 0 B D e e bt on
vi a f| asur,cplhchied (oo wate3 6Rrdct«@Avith ethpleacatates ponyaneateh P urificatza witkonpound
325-S4 as colorless oil. 'H NVR (400 , \CDC13).: S.7. —y , 1H) ,
7.34 ( d&l{org&tgg@PhBéfF&% agetyts) gays ,‘hee%c%%, 928 .aé’ai‘fefﬁ}‘,g' 1?@%} g@lﬁ%z 33

(s, 6H). _3 i ) t @), 2oV, 3H). azol e conpound (90 ng) in
CH2C12 C(]%@%%’di\;,\g% gd%ggﬂbg?’gpﬁm}sse %BrS ((0. 1)5 m) at -78 C. The m xture was
warned to -20 C over 2 hours, and 15 gquenched with saturated aqueous

Na solution. The m xture was ?th%?é wi th Et OAc, washed with brine,

dri'‘ed and concentrated to give th ri*fazol e phenol conpound 325-S5 as an
of f-white solid (80 ng). 1H NWMR (400 MHz, CDClS)@HSOI%\YS (s,1H), 8.0
N\

S iy 22
Cl
Cl
317-S2
317-S1 o
OH
OH
i OMe o N L.CsyCOy o 03\
+ N N
317-S3 cl &
317-52 317

[0578] A mixture of 317-S1 (6.0 g), chloroacetone (10 mL) in a pressure vessel was stirred
at 120 °C for several hours. The mixture turned to dark mud, which was dissolved in ethyl
20  acetate. The solid left was filtered off. The solution was concentrated, and purified with
chromatography (hexanes/ethyl acetate 20:3) to give 317-S2.
[0579] 317-S2 was reacted with 1.5 gof317-S3 and 1 g of Cs;CO; in CH3CN. The mixture
was stirred for two hours. The solid was filtered off. The solution was concentrated and
purified with chromatography (hexane/ethyl acetate 5:1) to give the ester. Hydrolysis with 1
25 N LiOH (20 mL) gave 317 (0.25 g) as a light yellow solid. "H NMR (400 MHz, CDCL): &
7.95 - 6.7.2 (m, 9H), 5.61 (s, 1H), 2.33 (s, 3H).
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7.14 (dd, J=2.8 and 8.8 Hz, 1H), 7.01 (d,J=8.8Hz,1H), 2.38 (s,6H). [0594]
The target conpound 325 was prepared from 325-S5 and 325-S6 in the same 20
manner aswohabsdescri bed in Exanple 28. [0595] 'H NWVR (40@Chhisp3/GBeL3): 8
7.87 (d,J=2.8Hz,1H), 7.47 (m2H), 7.36-7.32 (m3H), 7.08 (dd, J=2.8 and
8.8 Hz, 1H), 6.77 (d,J=8.8Hz, 1H), 5.63 (s,1H), 2.33 (s,6H). [0596] The two
enantioners were separated by HPLC. Col umm: P] RKLE COVALENT, (R, R) Whel k-0
2 10/100, 25 cmx 21.1 nm Flow JxampleBdh8 25% i Pr OH Hexanes-0. 1 % TFA.
25 Exanple 326A 0 OHOOw CH3 OHCH3 ON NN \CH+| B 1) Cs2CO3, CH3CN
C N/ CH3 3 Cg'C2) LIOHN 325A-S2 C 325 276 WO

03/ 080545 PCTLUSQR/ 08899 97 05

p@@d 32 was ar 1) f 25A- S1
and 325A- S2 he¥ane ¥ -Eﬁép—éteeégﬁaod in Exa H NVR
(400 Mz, 6): 6 7.90°(d, J=2.8Hz, 1H), 7.54- 7.44 (

(d,J=9.2Hz, 1H), 5.96 (s, 1e#;, 2.26 (s,6H). [0598] The two antlorrers wer e
separ ated by ¥ ol umizRERKLE COVALENT, (R, 5 R) WheldEsO 2 10/ 100, 25
cmx 2.1 mm Flow 30 m/mn, 30%i PrOH Hexanes-0. 1% B4 Exanple 325B 0O
OHOHO CEt FBCOCH3 N~ CH3 FC1) CS2C338. CH3CNI NCH N+ 3 Br - [/ /

N, N ﬁﬁ@x gg)lgm 325B

vvasSSpre r%g ?ﬂrth'ejsgr?gg g&%‘g’éﬁggg%ngggl n tﬁnaggggoﬁr%rol%gfggdswt hat %g(gcrl bed
i n Exanfibm 7A8-ST dddNNB-§2400 'HABMR IWEOVEE), CDEC13); §8.00d7 264y e 16)11(s, 1H)9- 7. 55
(m5H), 7.20 (dd, J=2.8 and 9.2 hz, | H, 6.83 (d, J=9.2Hz,1 H), 5.78 (s,1

H, 2.42 (s, 6H).
Example 319

/
=N
cl BU3SHN3 o N @
@@ <)
CFs

319
10
[0581] A solution of 318 (0.73 g), Bu3SnNj3 (0.7 mL) in THF was refluxed overnight, then
concentrated, and treated with 1N HCI. The solution was extracted with ethyl acetate, dried
and concentrated. Purification with chromatography (ethyl acetate) gave 319 (0.43 g) as a
white solid. 'H NMR (400 MHz, DMSO): § 8.37-7.42 (m, 12H).
15
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[ 0600] The two enantioners were separated by HPLC. Col um: Pl RKLE COVALENT,
(R 15 R Welk-02 10/100, 25 cmx 21.1 nm Flow 30 m/mn, 30%

i Pr OH Hexwsioas/fsi9 TFA. Exanple 325C 4 2H Ra OH NR a O ewr/uSey/a@s®» / N
CS2C3, CH3CN // \ N// R rXr NRSQBr (R). NR3M325CS2 LICH I / (
325C-S1 (R )p (R P 325C 20 [060Exahiplé 320 sanme nmanner as that described in
Exanpl e 28 conmpound 325C was prepared from 325C-S1 and 325CA-S2. 277 WO
03/ 080545 PCT/ US03/ 08899 Exarrpl e 326 (N) COC]—I&),IJO O- O F3C ~ ONJN Br

K2C03/ DMF F3C O N / 98 p j - 0 0\ &o9c Cl 20 SI 326-S2 326 [0602]
Brom de 326-S2 was ct-i—aﬁ—c-f—'br ,@ celyl bromde (1.0 eq.)
and 5 norpholine eqz) vmth €ri et hyl am ne .02 eg.) in CH2Cl12 at 0 C

for 1.5 h. To a sol of 326-S1 (1.99 g, 4.44 mol) in DMF (10 nmL) at
rt was added K2C03 ﬁh 4 g, 9.30 nmol), and theofsal | owed by 326-S2 (1.55
g, 7.45 mmol). Afte rring for 40 mn at rt, the reaction mxture was
diluted with Et OAc and aq. NHACUH2O. The organic | aygr was washed wi th aq.
NH4C1/ H20, and then brine/water, dried over Na &4, papcentrated in vacuo.
o0 509 to
(400 MHz, CDCL3):
: (1H, m, 7.68
, m, 7.28 '

Purification via 10 cBrorratogm—apo wi th Et QAc/ N

af forded 326 (1. g, S S e
S 8.37 (1H, S)’W%@ (1HZ.L6;bHJ—72 _
(LH d J=7.2 94, 756 (2 m, 7.48 (1 H m, 7l

320-S3
320-S2 Cl

[0582] A mixture of 320-S1 (5.0 g), chlorobutanone (20 mL) in a pressure vessel was
5  stirred at 120 °C for several hours. The mixture turned to dark mud, which was dissolved in

ethyl acetate. The solid left was filtered off. The solution was concentrated, and purified with
chromatography (hexanes/ethyl acetate 20:3) to give 320-S2 (0.19 g) as white solid. 'H
NMR (400 MHz, CDCl,): § 11.36 (s, 1H), 7.73 - 6.96 (m, 3H), 2.33 (s, 3H), 2.15 (s, 3H).
[0583] In the same manner as that described in Example 28 compound 320 was prepared

10  from 320-S3 and 320-S2. 'H NMR (400 MHz, CDCl;): & 7.90 — 6.68 (m, 8H), 5.57 (s,
1H), 2.38 (s, 3H), 2.23 (s, 3H).
[0584] The two enantiomers were separated by HPLC. Column: PIRKLE COVALENT, (R,
R) Whelk-O 2 10/100, 25 cm x 21.1 mm. Flow: 30 ml/min, 40% iPrOH/Hexanes-0.1% TFA.

15 Example 321
OH O
OH O cl
i 130°C P
DNt R O
¢l Cl
I 32181 Br  321-52

OH O
MeLi \L
N

————

THF/-78 °C
Br

321
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(1H m, 6.02 (1 H s), 4.92 (1 H d, J=14.0 Hz), 4.64 (1 H d, J= 14.0
Hz), 3.60-3.66 (6H m, 3.27 (2H m ppm 15 Exanple 327 COOH NEt ~O F3C
j ON -QWOH30803430 K2CO3/DMF F3C ON | OB~ v NEt2 I/ O EcTaRe/@Ryy C
327-SI 327 [0603] To a solution of 327-Si (2.16 g, 4.82 mol) in DV (10
nL) at stsﬁasmﬁ@Ieane?&ajﬁ?@aaﬂiaOd&enged i3 FBAnpIo Y9 canpounded21£8? wawed by
327-32 (1 g 32 mmol ). After stirrjn for 30 m actlon
mi xt ur epropasechirom32d-Sdi t h FENMR (40uMEl P1f 19&f (SFH]EP ’g%jar@r%é &h?
vvashed ég NH4C1/ H20, and then brine/water, dried over Na2SO4,
concentrated in vacuo. Purification via chromatography with Et OAc/ hexanes
(30% t 05860 Tb a salufion dfe3i213827(1(22g})15 THF v68pdded dropivised. Zmili MeLt (. m ( 400

MHz, CDC1 S 8.37 =
76 5 )at A %5 T spjuting was Sgted top 0 ing Sudfched i auchyS L6 st
PCT/ USO%%IQ%?@H %’ltél%ﬂ{l}ﬁ adet@8, dndldrie@)Purificaflon’ wifl cﬁ%‘ﬂaaté’@(raph@r (ﬁéxa(n&ﬂethﬂ J= Hg) 8

3 45 ( lacktaterfy:1) @vszzg LOF-Qg}@sa\ghllessogldgﬂ-Im (440 Mj_—Izg_@DQlﬂHS 1;7)35 @@)5
Ei<arrpl %%8%9@3%@—}3%&’%9 197 @ 3m) O N O + Brl-1kKzCO8/ DMF F3C ON N O

10 Example 322
(0]
S
O
QH 1. C82CO3 o OL
@—ZL 2. LioH ©/<\N

322-S1 Br

322-82 322

[0587] In the same manner as that described in Example 28 compound 322 was prepared
from 322-S1 and 322-S2. 'HNMR (400 MHz, CDCl;): & 8.10 — 6.67 (m, 9H), 5.62 (s,
15 1H),2.72 (q, 2H), 1.33 (t, 3H).

Example 323
O
OH
0 OH O Cl (0] o
OMe \X 1. C52CO3 ﬁ
Cl + N 2. LiOH \N

Br

Cl

323-S1 cl
323-S2 323

20 [0588] In the same manner as that described in Example 28 compound 323 was prepared
from 323-S1 and 323-S2. 'H NMR (400 MHz, CDCl): & 7.83 — 6.96 (m, 7H), 6.07 (s, 1H),
2.31 (s, 3H), 2.10 (s, 3H).
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[ 0604] Brom de 328-S2 was prepared by reaction of bronoacetyl bromde (1.0
eq.) and pyrrolidine (1.0 eq.) with triethylamne (1.01 eqg.) in CH2O 2 at
-5 C for wo93h8054% a solution 10 of 328-S1 (2.19 g, 4.90rammisy3/es89DVF ( 20
m) at rt was added K2C03 (0.66 g, 4.78 mol), and then followed by
bromde (1.41 g, 7.39 nmmol ). AfteExahiplé32g for 1 h at rt, the reaction

m xture was diluted wwth Et OAc and aq. NH4Cl/H2O. The organic | ayer was
washed with aq. NH4ACL/ H20, and then brine/ wat &G_ dri e@ over Na2SO4i
concentrated in vacuo. Purification via chronmat : QM t h Et OAc/ hexanes

(30%to 509 tg@ affopded 328 ¢H. 930, % gs.a ' ® Sg . "H NVR (400
Mz, CDC13): 6 5—38 es) AR 2 H_u,‘gﬁ_.zs H), d, J= 7.4
Hz), 7.81 (1H, W(IH“N 7.4 %BOH 7. 50- 7. 59@:\A< 7 37 7.39
(2H, m), 7.30 H B4, J =972 H), 604(1H s), 4. 1 H = 14.4
Hz). 4.53 (1 H 3g4sd = 14.4 1), 3.49 (2H n), 3.28 (24, n, 194(2H m,
1.84 (2H, m ppm 20 Exanpl e 33%2C0H ox 0 0"0 F3C324] ON + K20O3/ DVF
F3C+p NOBr"KO- 1 , o O CL 329-Sl 329-S2 329 [0605] In the same

manner [®§s§1hatn tHE84hd R@Rndr s Eaaaarwcﬁbaﬁ& mnmau ng c8£190umb‘323he¢wrephréd om
329- S1 and 329- 80- 82 ' 31 (s,

279 SWD mnos@&an@@;ﬁssbsl ‘C}SSMR (iQCbMPB, @@&a 5 4412 “Jﬁ'@5 (m, 7%9 gég&j 1H,

J=7.6), 7.43-7.49 (m 2H), 7.34 (d, 1H, J=9.2), 6.65
(s, 1H)“Z)49§E(i§‘2’1)2%2%5?3% 9H). Chiral HPLC conditions: 4.6 x 250 nm
Regi s Wel k-O-1 col um; 970: 30 1 hexanes/ IPATFA @1.5 nL/mn @r.t.;
detection at 220 nm Retention tinme of jor enantioner: 7.8 m nutes.

Retention time of the minor 5 enati3MAe3% 2 ninutes. Exanple 330 COOH 0
0 00 F3CONO Ok + B r K2003/ DVEF3C O N/,
"N

3 H
OCH OCH, j CH, N
*y NeyS0 Hsc)\lc]’/ \IN Ac,0, NaDAc
EN __Z._4> NH-NH, HiC CH; DMF, 100C
HC] aq. CHzClz, r.t. Cl 3 |
Cl

N
OH
32553
32551 32582
0. _OMe 0. __OMe
CHa
OCH; Ne CH, BBr3 I Br 0 F;gr
N, 1 CHy 32556 Ny e
N™ "CH, CHZCIZ 78~20C
Cs,C0s, CHyCN
¢ 32554 “ nsss a
32557

cu3
i CH3

325

10
[0590] To a solution of diazo compound 325-81(0.826 g, 3.02 mmol) in 1.5 N HCI (36 mL)

was added slowly solid Na;S,04 (619 mg, 3.02 mmol) at 0 °C. The mixture was stirred at O
°C for 20 min, and quenched carefully with saturated aqueous NaHCOj; solution. The mixture
was extracted with EtOAc, washed with brine, dried and concentrated to give the phenyl

15  hydrazine derivative 325-S2 as brown oil (156mg) which was used for next reaction without
further purification. '"H NMR (400 MHz, CDCl): § 6.96 (d,J=2.0Hz,1H), 6.71(dd, J=2.0 and
8.4 Hz,1H), 6.66 (d,J=8.4Hz,1H).
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O C1 C1 330-S1 330-S2 330 10 [0606] In the same manner as that described
i n Exanpl e 329 conpound 330 was prepared from 330-S1 and 329-S2. Melting

poi nt: 93w0®3@sos4Exanple 331 0 OH 0 0""t"o 0 0,1,0 F3C P6TM@SHE/GSTFA F3C |
ONOO C1 C1 331-S1 331 15 [0607] To a flask under air was added 15.2 g

(33.9 "[B?éA oA n%?zéhré&fthﬁgbme lirdAR GhAvang (1%:@1@3 nifiéY) eAddAceyol ; 30. 6

equi v.) ter stirring a roomterrgerature 2 hours, 500 nl of heptane
was addaohct@(mﬂee(lﬂéamg |1cQ$ mingt)un €HaGH (6 w&msﬁlmeégvmrg@t PERPPed via a
rot at or

f
o o O R TRt AT s W R Ui b ot vs
200- 202ﬁ1§hnoxﬂdﬁdNb£h{r@%t%&anesi6@&(5@)11@(138 n2g)(dms obidrhcd (828-531 JHNMR 8. 12
(d, 1H, J=2.8), 8.03 (d, 1H J=8 63-7. 81 &d 42-7.49 (m 2H),

7.36 (d400MHz €DAY); 54.895(bg,sLH)1 T4 (&1%41(1%,1%}4)79( ‘9\@)399/86%5&5)

o 335 8133 S Rlep SRR L BRSO 535 St (the raceme

cormour[dm SA BSiREresf thB ab&tecarhite\@1id (130 L), atetyl dnhiydrideofipmL)dnddiaOAc
synt hesi zed via a procedure anal ogous to that _used in the Preparatlon of
(v

331. 899 yig iDMIE(X kY wesheated 1780 3¢ @vernight abha raixsays wegdsluted

EtOAc, washed with saturated aqueous NaHCOjs solution and brine, dried and concentrated.
10  Purification via flash column (5% to 30% EtOAc in hexanes) gave the triazole compound
325-S4 as colorless oil. 'H NMR (400 MHz, CDCly): 8 7.51 (d,J=2.8Hz,1H), 7.34 (dd, J=2.8
and 8.8 Hz,1H), 6.98 (d,J=8.8Hz,1H), 3.87 (s,3H), 2.33 (s,6H).
[0593] To a solution of the above triazole compound (90 mg) in CH,Cl; (5 mL) was added
drop wise BBr3 (0.15 mL) at —78 °C. The mixture was warmed to —20 °C over 2 hours, and
15  quenched with saturated aqueous NaHCO; solution. The mixture was extracted with EtOAc,
washed with brine, dried and concentrated to give the triazole phenol compound 325-SS as an
off-white solid (80 mg). "H NMR (400 MHz, CDCl3): 8 10.75 (s,1H), 8.0 (d,J=2.4Hz,1H),
7.14 (dd, J=2.8 and 8.8 Hz,1H), 7.01 (d,J=8.8Hz,1H), 2.38 (s,6H).
[0594] The target compound 325 was prepared from 325-S5 and 325-S6 in the same
20  manner as that described in Example 28.
[0595] 'H NMR (400 MHz, CDCls): & 7.87 (d,J=2.8Hz,1H), 7.47 (m,2H), 7.36-7.32
(m,3H), 7.08 (dd, J=2.8 and 8.8 Hz,1H), 6.77 (d,J=8.8Hz,1H), 5.63 (s,1H), 2.33 (s,6H).
[0596] The two enantiomers were separated by HPLC. Column: PIRKLE COVALENT, (R,
R) Whelk-O 2 10/100, 25 cm x 21.1 mm. Flow: 30 ml/min, 25% iPrOH/Hexanes-0.1% TFA.

25
Example 325A
Oy__OMe CHj
CH, /g‘
1) Cs,C0; CH3CN
I . ar ) 2C03, CHy /C’ji CHy
Hs 2) LiOH
¢l
325A-82 ci
325A-Sl 325A
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O F3C 6" ON\ / Nw2 F3C- + Clv\OONOO C C 333-51 333 10 [0609]
To a flask was added 3.08 g (22.3 mmol; 1.00 equiv.) of K2CQO3, 50 ni of

DVF, 10.WOo@3/0@343 nmol ) of 333-S1 and 5.0 nL (48.4 mol ; PRTAROEERSHY . ) oOf
2-chloro-N, N- dinethyl acetanide. After stirring at roomterrperature for 6

hours, @Bwreés Bind 328U s MrRSare® BUfEFRSARS D a2 51-S2fin feGAmeamneeshed
wth wa 2 X 2 0 n.. To the organi ¢ phase was 15 added 300 nlL_of heptane.

The or gthat dEsq:frbxden Faxampbe2fe n'tF BVRI (408 MBoODMSGria: & 70852 $HzdMpb st or
andther e a filter funnel. Aft
dryi ng, i SHQ ’?ég%e’%9§% Ig)(’%?%vgﬂ’?t{é’ Zé??%&?}h p. I145 14$ C was og{ a?ln:ad.
1:::' NE/R8I(O§% fe t\&tﬁena%@xs&vege é;&zéﬁe%wgPL@ CSlufrh; PEH(LE(X)%ALEBITO@{( d

) m

1H, J=1R) sohelmogzslwwo %ﬂcm ul gym. Elows3Q mi/ng /QlPr@H?Eexanswoévﬁ Trag 81 V\o
03/ 080545 PCT/ US03/ 08899 Exanple 334 NAc O O—l CH2CH2NHAc O @ O -/ / ON
Q N NNN(R3IM(RB)m(RIP(R)p 340-SI 340 [0610] In the sanme manner
as that described in Exanple 136 Examppler325B40 was prepared 5 from 340-Si.
Exanmple 335 N OOH AJ

0O.__OEt CH;,
1) Cs,CO;, CHscN
I + Fs€ Br CHS
CH, 2) L|0H

325B-S2
3ZSBS 1 325B
10 [0599] Compound 325B was prepared from 325B-S1 and 325B-S2 in the same manner as
that described in Example 28. 'H NMR (400 MHz, DMSO-dg): & 7.94 (d,J=2.4Hz,1H),
7.79-7.55 (m,5H), 7.20 (dd, J=2.8 and 9.2 hz,1H), 6.83 (d, J=9.2Hz,1H), 5.78 (s,1H), 2.42 (s,
6H).
[0600] The two enantiomers were separated by HPLC. Column: PIRKLE COVALENT, (R,
15 R) Whelk-O 2 10/100, 25 cm x 21.1 mm. Flow: 30 ml/min, 30% iPrOH/Hexanes-0.1% TFA.

Example 325C
COoH
OH R / \ R*
/Ni/\\ 0. _OMe /_ o NP .
Z 5—N Cs,CO; CHZCN e
(RYp R

325C-S1
325C

20 [0601] In the same manner as that described in Example 28 compound 325C was prepared
from 325C-S1 and 325CA-S2.
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FSCONF3C\ | ON 335-S1 335 10 [0611] To a flask under air was added
8.96 g (20.0 mmol ) of 335-S1, 100 nL of anhydrous DM and 4.05 g (25.0
nmol ; 1. 280@3080843 of 1, 1'-carbonyl dii m dazole. After sti PCTI$0z0889F oom
tenperature for 30 minutes, 6.6 nL (49.9 mml; 2.50 equiv.) of

2-di met hyl am no- et hanol was addegxaffpi€s2e¢stirring for an additional 2
hours at roomtenperature, the reaction mxture was poured into 500 nlL of
Et OAc and rinsed with water 3 x 250 niL. After phase 15 sep tion 500 nL
of heptane was added to the organi c phase. The organic pha

concentrated to - CZOIG) m_ via a rotaotory evaporator. The ge uIt| ng

preci pit at e Fya c |naf|Iter funnel and rinse ptane 2 X
50 nL. After dr i el S50 F ollrd'@ p. 78-80
O was obt ai ned: NFS‘(40 ~ d5.DVEO) S 8. 29 (s /T2 (d, 1H,

J=2.4), 8.02 (d, 1 J80) 7.66-7.83 (m 5H), 7.43-7. rn 2H), 7.31 (d,
1H, 20 J=8.8), 6.5X(s, 1H), 4.09 (m 2H), 2.46 (m 2H), . 4H,

J=7.2), 0.71 (t, GH . J=7.2). 2 03/ 080545 PCT/ US03/,08899 Exanpl e 336
"N O OH F3C - H; F3C QJ o§%\\5\0| Cl  336-SI 336 3{28612] Thi s conpound

was synt hesi zed d I i
of 338 WA Zﬁg%b%@%@-?é%a?wﬁ%p% B AR S GpoBice BB I8 ) BREEDCR OO
gs 2%30| Iﬂgfpﬁaﬁlne @7(?/90{) »eiuql m 1&mrmg (PO2 e%) 1r9(7,'H9®12 ?Ho iﬂji-fd;ﬂ\/lg b4’D@a MﬂnnoIdG DI\/BO)

5H), 7. atBlﬁ 5418(1(991& Ay, mmotéln P(MF (11))rmL)Ja¢8t wps adleddofCOs Qi & a%gmp
2.46 (M 30y rofiofda bB26:5h (135467 45D, AR st AEAbL4G Rdn bR, the Qaktﬁﬂm

mixture was diluted with EtOAc and aq. NH4CI/H,0. The organic layer was washed with aq.
NH,CI/H,0, and then brine/water, dried over Na,SOs, concentrated in vacuo. Purification via

10  chromatography with EtOAc/hexanes (30% to 50%) to afforded 326 (1.34 g, 52%) as an off-
white solid. "H NMR (400 MHz, CDCl;): § 8.37 (1H, s), 8.25 (1H, s), 7.99 (1H, d, J=7.2
Hz), 7.81 (1H, m), 7.68 (1H, d, J = 7.2 Hz), 7.56 (2H, m), 7.48 (1H, m), 7.38 (2H, m), 7.28
(1H, m), 6.02 (1H, s), 4.92 (1H, d, J = 14.0 Hz), 4.64 (1H, d, J = 14.0 Hz), 3.60-3.66 (6H,
m), 3.27 (2H, m) ppm.

15
Example 327
COOH NEt
FsC Ox© o}
? '\f o K,COo/DMF FaC
©/Ko + Br\/U\NEtz —_—— o '\,J
(?/\o
cl 327-S2
Cl
327-81 327

[0603] To a solution of 327-S1 (2.16 g, 4.82 mmol) in DMF (10 mL) at rt was added
20 K,COs; (0.50 g, 3.62 mmol), and then followed by 327-S2 (1.42 g, 7.32 mmol). After stirring
for 30 min at rt, the reaction mixture was diluted with EtOAc and aq. NH4CIV/H,O. The
organic layer was washed with aq. NH4CVH,O, and then brine/water, dried over Na;SOs,
concentrated in vacuo. Purification via chromatography with EtOAc/hexanes (30% to 50%)
to afforded 327 (2.05 g, 76%) as a white solid. '"H NMR (400 MHz, CDCl;): 8 8.37 (1H, s),
25 8.24(1H, d,J=2.8 Hz), 8.00 (1H, d, J= 7.8 Hz), 7.81 (1H, m), 7.67 (1H, d, J= 7.8 Hz),
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Oof F3C- ONF3C\ OI ONMN G C 337-S1 337 [0613] This conpound was
synt hesi zed via a procedure anal ogous to that used in the preparation of
335 with wbe3sesisepti on that 2.50 equiv. of 2-norphol i n- 4- plcCTAtShzo8shb9 was
used 15 instead. 82%yield. Melting point: 93-95 C 'H NWR (400 MHz,

dé- DVB 11HJ&%/438}8Z 0@03 H, )}, 4. X, J=
ge-Dh 70%;@(78593@'@&%)77%5&73682¥i3n€)d7a)fcl Wt f dL Jsbi %?QSHJ T
4.19 (m4.2Hy), 4591 H, 0y J 2 1.2 12)AB45§ mHZhJ»,,333(2H (nm3u5-|)331 28R mm1.152H), 2. 10
(m 4H). 283 WD 03/080545 PCT/ US03/ 08899 Exanple 338 o~ COOH 0 Oo F3C O
N O F3G6HL R PPK2C8 / | O +cl O~* DMF CI C 338 338-S | [0614] To a
solution of 338-S1 (2.35 g, 5.25 mol) in DMF (15 nL) at rtwas added 5
K2CO3 (1.06 g, 7.67 mmol), and then foll owed by chloronmethyl pivalate (2.0
m., 513.5 mol). After stirring fdxample 328 40 C, the reaction mxture was
diluted with Et CAc and ag. NH4C /H20. The organic | ayer was washed with
ag. NH4C /H2O, and then brine/water, dried over Na2SO4, c entrated in
vacuo. Purificati aomi a chromat ography wi th Et QAc/ hexa es (NlO%to 209 to

af forded 338 19 , 4 asawhlte solid. "H NWR ( 13) 6 10
8.32 (1 H, s) 27 d,, 8 Hz) k.coyO@ (1 Fi9; 7.82

(1 H m, 7.68 dOJ- N7.54-7.58 (2H, 43(3Hrr)
6.97 (1H, d, J= 8 ), 589(1H, , 5.81 (1H, d, 5.72 (1H,
d J=54Hz ), 1.04 (9H, s) ppm In vivo Activities

328-51 328-52

[0604] Bromide 328-S2 was prepared by reaction of bromoacetyl bromide (1.0 eq.) and
pyrrolidine (1.0 eq.) with triethylamine (1.01 eq.) in CH,Cl; at =5 °C for 1.5 h. To a solution

10  of328-S1 (2.19 g, 4.90 mmol) in DMF (20 mL) at rt was added K,CO; (0.66 g, 4.78 mmol),
and then followed by bromide (1.41 g, 7.39 mmol). After stirring for 1 h at rt, the reaction
‘mixture was diluted with EtOAc and aq. NH;CIV/H,O. The organic layer was washed with aq.
NH,CI/H,0, and then brine/water, dried over Na,SQOq, concentrated in vacuo. Purification via
chromatography with EtOAc/hexanes (30% to 50%) to afforded 328 (1.91 g, 70%) as a white

15  solid. "H NMR (400 MHz, CDCl;): & 8.38 (1H, s), 8.24 (1H, d, /= 2.8 Hz), 8.01 (1H,d,J=
7.4 Hz), 7.81 (1H, m), 7.68 (1H, d, J = 7.4 Hz), 7.50-7.59 (3H, m), 7.37-7.39 (2H, m), 7.30
(1H, d, J= 9.2 Hz), 6.04 (1H, s), 4.86 (1H, d, J = 14.4 Hz), 4.53 (1H, d, /= 14.4 Hz), 3.49
(2H, m), 3.28 (2H, m), 1.94 (2H, m), 1.84 (2H, m) ppm.

20 Example 329
COOH
F30\©/1\*<0>J‘f\ ;@ . \/U\ k _ KoCO4/DMF \@I
: ©‘
329.S1 329-S2

[0605] In the same manner as that described in Example 328 compound 329 was prepared
from 329-S1 and 329-S2.  (m.p. 80-82 °C). 'H-NMR (400 MHz, d-DMSO) & 8.31 (s,
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15 [0615] The anti-diabetic activities of the conpounds were evaluated in
the C57BL/ 6] ob/ob Mce nodel. A Materials and nethods [0616] Male, 7-9
weeks ol dwo@3/a8IsA6J ob/ob mice were purchased from The Jaeksaiso3/isabor at ory
(Bar Harbor, Mg, USA). Animals were housed (4-5 mce/cage) under standard
20 'aboﬁ'i‘)t 8y (ﬁoﬁ@'JLQQ')‘%@‘i(d22H BG4 SETBEITHLE M) 7. 59-7.480%h, 1281) 21 .34 &,

hum dity wer € nai htai ned on a diet of Purina rodent chow and water ad
i bi turﬂH FJ|=i9(2|) 6.65 (ss eH) et (5, ?d'ﬂ)@d)63 (v c SiirabHRECoBditioRs 481X 250anR of
each anj nal V. yeen 250
and 50 7&1’}%}%& a% %%%hgg%ﬁ%?ﬁ[@ cong“l%é?le Igtf edg&fggﬁm ce that
wer e d'lﬁhr!RlétéhﬁQn ﬁﬁteb'ﬂﬂiajdrféﬁaﬂfﬁ)&[brgWl%QﬁﬁlatebeRetestlmtlme@dilthe\mimnt in each
group at the start 25 of the study. Mce were dosed orally by gavage once a
dayﬁoren@tlﬂmaey%zmltlﬁeilehl cle and one or nore dose of test conpound at a
dose ranging from5 to 125 ng/kg. Conpounds were delivered in a liquid
formul ati on containing 5% (v/v) dinmethyl sulfoxide (DVSO, 1% (v/v) Tween
80(r) and 0.9% (w v) nethyl cel | ul &ampltd3@avage vol une was 10 m/kg. Bl ood
284 WD 03/ 080545 PCT/ US03/ 08899 sanples were taken at 6 hours after the
each dose and anal yzed for plasma gl ucose. Food intake and bod i ght
were measured daighy. Plasma glucose concentrations were deternbned

colorinetrically usi ng:com‘rerm al gl ucose oxi dase net h@d, S.l/édfga Chemi cal

Co, St. [ ' Si gni fi C@nt di fference betygen gr QuUpS g@ari ng
‘l

drug-treate C eﬁreﬁt\frﬂ; d usi @
Results [061 Fi gure 6 illustrates

unpaired t- test -
effects of sel ect¥d conpounds of the present invention. T&
the relative poteficy of sonme of these sel ected conmpounds. rrpounds t hat
are effective for glucose |lowering at the dose of >_125 ng/Kg are assigned
a 10 potency of 3sg-sconpounds thd30-8t e effective for gl ucose3q%oweri ng at a
dose of >25 ny/ kg but <125 ng/kg are assigned a potency of ++; conpounds
that are effective for glucose lowering at a dose of < 25 rrg/kg are
assi(gne@easpoLeme kant matrter & thiat dxsripbdin Bxampip 329 dompoRE! 330w agprepraed

| onered the ani mal gl ucose_| eI fro 4%Q,§Tg/dL (vehicle group value) to
250 ngﬁ@@,33p§1a§1§i§ﬁe§¥ t hM -2 15 Tabl e 13. Potency of

I nventi on Conpounds Nunber Corrpound # Potency Insulin Level conpared with

vehicl e

Example 331

331-81

15
[0607] To a flask under air was added 15.2 g (33.9 mmol) of 331-S1, 80 mL of CH,Cl; and

80 mL of TFA (1040 mmol; 30.6 equiv.). After stirring at room temperature for 2 hours, 500
mL of heptane was added to the reaction mixture and the volatiles were removed viaa
rotatory evaporator at room temperature. The resulting white solid was further dried under

20  vacuum to give 13.9 g of 331 as a white solid (m.p. 200-202 °C). '"H-NMR (400 MHz,
ds~DMSO) & 13.2 (br, 1H), 8.31 (s, 1H), 8.12 (d, 1H, J=2.8), 8.03 (d, 1H, J=8.0), 7.63-7.81
(m, 5H), 7.42-7.49 (m, 2H), 7.36 (d, 1H, J=9.2), 6.65 (s, 1H), 4.66 (s, 2H).
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11-1 ++ Lower 2 1-3 + Lower 3 1-89 +++ Lower 4 1-92 +++ Lower 5 1-190
+++ Lower 6 1-191 +++ Lower 7 1-193 +++ Lower 8 1-194 +++ Lower 285 WO
03/ 080545wvB@3H&I8@3/ 08899 9 1-369 +++ Lower 10 1-372 +++PCOMESN3/088%9 | a- 365
+++ Lower 12 |la-366 +++ Lower 13 |X-2 ++ Lower 14 |X-5 ++ Lower 15 XlI-2
+++ Lower 16 Xl-6 +++ Lower 17 Xixnafble332 Lower 18 Xl -47 +++ Lower 19

Xl -51 +++ Lower 20 Xla-5 +++ Lower 1 Xla-51 +++ Lower [06181 It is
understood that the exanple nd enbodi nents descri bed herein are for
illustrative purposes onlyg that various nodificationrg or changes in
light thereof will bg @J\m/ggsted to persons skill e |cnvLLQe art and are to
be i ncluded w thin theyspi I’I?’\d purview of 5 this appl on and scope

of the appendedf€ Al In i cafffons, _paf&i @ ar appl i cations
cited herein are h by 'n‘ por at ed by ref erent 1- & entlrety for all
pur poses. 286 WO 03 08 / US03/ 08899 WHAT | S m MED IS 1 1. A

conpound havi ng a fornutya sel ected fromthe group co S|st|ng of- YR2Z Y R2
cl

332-51

[0608] With the exception that 332-S1 (the racemic compound) was used as the starting
S material , this compound was synthesized via a procedure analogous to that used in the

preparation of 331. 89% yield. Melting point: 208-210 °C.

Example 333
NMe2
O._OH o. 0 S
F3C NM82 *
0 ",’@ + oA ot 0 ",‘@
[ j/ O do
Cl cl
333-51 333

10
[0609] To a flask was added 3.08 g (22.3 mmol; 1.00 equiv.) of K,CO3, 50 mL of DMF,

10.0 g (22.3 mmol) of 333-S1 and 5.0 mL (48.4 mmol; 2.17 equiv.) of 2-chloro-N,N-
dimethylacetamide. After stirring at room temperature for 6 hours, the reaction mixture was
poured into 300 mL of EtOAc and washed with water 2 x 200 mL. To the organic phase was
15  added 300 mL of heptane. The organic phase was concentrated to ~300 mL via a rotatory
evaporator and the resulting precipitate was collected in a filter funnel. After air drying, 10.6
g (89% yield) of a white solid (m.p. 145-147 °C) was obtained. "H-NMR (400 MHz, ds-
DMSO) & 8.30 (s, 1H), 8.13 (d, 1H, J=2.4), 8.06 (d, 1H, J=8.4), 7.67-7.76 (m, SH), 7.43-
7.47 (m, 3H), 6.62 (s, 1H), 4.92 (d, 1H, J=14.8), 4.85 (d, 1H, J=14.8), 2.83 (s, 3H), 2.77 (s,
20 3H).

281



(RBYm~ X (RBYymC11J - HAr '""HAr and \~ (R)/ (R )P 2 lalb 3 wherein
4 X is a nenber selected fromthe group consisting of 0, S, SO SO and NR,
wherei n 5wBomsdds (Cl- C8) al kyl, CORa, COORa and CONRaRb wmremdisns/étoand kb
are each 6 independently selected fromthe group consisting of H and
(CG-C8)alkyl; 7 Y is a menber sel qxagifplé 3sym t he group consisting of CH2ORc,
CQ2Re, CHO 8 CONRCRr, CH(=NRC), CH(=NORC) and carboxylic acid surrogates,
wherein 9 Rc is a, rrenber sel ected fromthe group consistNAng of H,

(Cl-C8)al kyl, Og )aI kenyl , ‘_ICB 08 al kynyl , cycl oal kyl ,

(C4- C8) cycl oal kylal |- C8)al kyl hnd (Cl~eR)al kyl ene-Z,
wherein Z is se grmp_"rz_c’onm st

d, NRdRe,
NRICONReR, NRd e 13 and CONRIRC wh i and Rf are each
i ndependent | y (8% ect fromthe 14 group con vﬁl ng| (C1-C8)al kyl and
phenyl, or optionalgy two of Rd, Re 15 and Rf n a ached to the sane

nitrogen atom are conbl ned to forma five- 16 or siw'penbered ring; and
wherein Rmis sel eggedifrom the group consisting of 14 H (Cl-C8)alkyl,
aryl, OH and SO2R wherein R' is selected fromthe group 18 consisting of

aryl - Waston ke et mmyatok iy oo b b ag obipourd TR AR Y

aryls’;\m ﬁlgm 3dpay! am no, hal oal kyl ami no and 21 di (hal oal kyl )am no, and Rm
and R are optionally combined with the nitrogen 22 atomto which each is
attached to forma five- or six-nenbered ring; 23 HAr is heteroaryl noiety,
optional Iy substituted with from dixempe 3} ee substituents 24

i ndependently sel ected fromthe group consisting of hal ogen, hydr oxy, (Cl-
25 C8)al kyl, aryl (G-GC8yal kyl, (Cl-C8)al koxy, (C2-C8)al keNyI

(C2-C8) al kynyI 26 ([C3- C7)c ve| oal kyl , (C4-C8)cycl oal.k I kyI ,
(C1-C8) heter o%PIC B 28 V\Q 03/ 080545 PCT/ PS03/ 08 ) 7
C5) het erocycl yl ar X v het er osubsti t ut kyI ,
het er oal kyl o
cl
335-81
335

10 [0611] To a flask under air was added 8.96 g (20.0 mmol) of 335-S1, 100 mL of anhydrous
DMEF and 4.05 g (25.0 mmol; 1.25 equiv.) of 1,1’-carbonyldiimidazole. After stirring at
room temperature for 30 minutes, 6.6 mL (49.9 mmol; 2.50 equiv.) of 2-dimethylamino-
ethanol was added. After stirring for an additional 2 hours at room temperature, the reaction
mixture was poured into 500 mL of EtOAc and rinsed with water 3 x 250 mL. After phase

15  separation, 500 mL of heptane was added to the organic phase. The organic phase was
concentrated to ~ 200 mL via a rotaotory evaporator. The resulting precipitate was collected
in a filter funnel and rinsed with heptane 2 x 50 mL. After air drying, 6.62 g (61% yield) of a
white solid (m.p. 78-80 °C) was obtained. "H-NMR (400 MHz, ds-DMSO) & 8.29 (s, 1H),
8.12 (d, 1H, J=2.4), 8.02 (d, 1H, J=8.0), 7.66-7.83 (m, 5H), 7.43-7.49 (m, 2H), 7.31 (d, 1H,

20 J=8.8), 6.52 (s, 1H), 4.09 (m, 2H), 2.46 (m, 2H), 2.27 (q, 4H, J=7.2), 0.71 (t, 6H, J=7.2).
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28 substituted (C3-C7)cycloal kyl, (Cl1-C8)hal oal kyl, Q(Cl-C8)hal oal kyl,
nitro, 29 cyano, CO2R9, CORP, NRIR , S(O gRg, SO2NRgRh, NRgCONRhR' ,
NRgCORN33WONRBEABRN and CONRSRh, wherein Rg, Rh and R ar @Ceash3/08899

i ndependently 31 selected fromthe group consisting of Hand (Cl-C8)al kyl,
or optionally two of 32 Rg, Rh argEkampleBsé attached to the sanme nitrogen
atom are conbined to forma 33 five- or six-nenbered ring, and the
subscript q is an integer of fromO to 2; 34 each R an is a nenber

i ndependently selected fromthe group consisting of al’logen, hydr oxy,

(C1-C8)al kyl CZ- *Itenyl (CZ C8) al kynyl, (Cl1 36 C8) koxy,
(C3-C7) cycl oa , aI kyI al kyl , (Cl C8) M (C1- 37
y——heteroesu

C8) het er oal ky he e cl oal kyl, 38
het er oal kyl subs C7) cycl oal kyl, O(Cl- I itro, cyano,
TONRIRk, S(O, R,

39 phenyl, O0-phenyl, - phenyl, S(OS phenyl

40 SO2NR Rk NRRCO\IRR NRJCORKk, NRJCOORK and CO\IRRRk rein the 41 phenyl
ring is optionally subStituted and RR, Rk and R are each independently 42
sel ected fromthe gggugqconsisting of H (Cl-C8)alkyl &hd (C1- C8) hal oal kyl ,
or 43 optionally two o? RR, Rk and R when attached t3get he sane nitrogen
atomare 44 conbined to forma five- or six-nenbered ring, and the

subscri pig13] | $hRRopod WEES ﬁfesi%é@%(a préceduretBaldgonsStoahdfRizEE thel ect ed
fromthe gr oup consi sting fyn C8)al kyl, (C1 47 C8)hal oal kyl,

ar y1Y Clpregyratidoydf :ﬁﬁdvl(lﬂhe exyepliry u@naﬁz eqmwfez-nylzoh@ndsylcpéhanﬁbwas wgdahove:

ot eqer e b areid, Bt 78 frn v D0 Mite D L R0 Grer eor
12 A H@jmqtafté m JQQQH)E d2 (avhEr si+716)Y7'6§ ) (mt Mgmztsh@] gzrfguml?d

consi sting of tetrazol - 5- HSO2R and

corrpounH{dFSCﬂ),aﬁ 5r5 (s, IHhélr@(m ¥H)s2.4@(mc Iél;ﬂﬁﬁdmﬁﬁé o (p, 412) conS| st| ng of
CH20R , tetrazol -5-yl, CONHSO2R' and CO2R . 1 4. A conpound of claim 3,
wher ei n HAr is a fused bicyclic heteroaryl 2 noiety, wherein each of said
HArjggroups is optional ly substitutRxamplé B37rom one to three 3 substituents
i ndependently sel ected fromthe group consisting of hal ogen, (Cl-C4)alkyl,
aryl, 288 WO 03/080545 PCT/ US03/08899 4 aryl oxy, (Cl-cC4)8Qlkoxy,

(Cl-A4) hal oal kyl, Q(Cl-C4) hal oal kyl, nitro, cyano, CO2R and 5
CONRgR" 1 5. A co of claim4, wherein X is selectedNfromthe group
0.0
oy,
O N
| FsC
O @L O
o
cl
cl
337-81
337

[0613] This compound was synthesized via a procedure analogous to that used in the
preparation of 335 with the exception that 2.50 equiv. of 2-morpholin-4-yl-ethanol was used

15  instead. 82% yield. Melting point: 93-95 °C. 'H-NMR (400 MHz, d5-DMSO) & 8.30 (s,
1H), 8.13 (d, 1H, J=2.4), 8.02 (d, 1H, J=8.0), 7.67-7.82 (m, 5H), 7.45-7.50 (m, 2H), 7.31 (d,
1H, J=9.2), 6.55 (s, 1H), 4.19 (m, 1H), 4.11 (m, 1H), 2.46 (m, 2H), 3.28 (m, 4H), 2.32 (m,
2H), 2.10 (m, 4H).
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2 consi

sting of O, Sand NH. 1 6. A conpound of claim5, wherein R2 is

selected fromthe group 2 consisting of H CH3 and CF3. 1 7. A conpound of

claim 6, wbesesis4i-HAr is attached to the 2- or 3- 2 positi @oTafsos/bssesing
bearing X and is selected fromthe group consisting of: N O~ S HHNC /

~~ CcQNC w NHH / r/* N NNNE,Jﬂmlhkb[;s‘ I/ Nand N 3 S S O4 wherein
each of said HAr groups is optionally substituted with fromone to three

substi t

uents 5 independently selected fromthe group consisti ng f

hal ogen, (Cl-C4)alkyl, (Cl-C4)al koxy, 6 (Cl-C4)haloal kyl,

Q( C1- C4) hal oal kyl . gjitro, cyano, CO2R9, COR9 and CONRgRh, Capthatherein 7
the wavy |ipn |nd| ca es e point of attached to therjlng arl n t hr ough
attachnent to\«k able rin rrerrber,(b@3 either ri 8. A
conmpound of cI 3 rei n+the>s anO to 2 and @ PQB 2 when
present is indepe tly selected fromthe group consisting hal ogen,
(Cl-C4)al kyl, 289 MO 03/080545 PCT/ US03/ 08899 3 (C -C4)al koxy,
(Cl- &) hal oal kyl, Q(Cl-C4)hal oal kyl, nitro, cyano, phenyl, Qsghenyl, NR - 4
phenyl and S(O), 33p43eny| 19 A corrpound of claim 8, wher ei n pis an
integer of fromO to 2 and 2 each R when present is independently
?(Ca: Ilect ;ap6i4]o nTb haokption pf 33881 £2 Bhg, D25 haadperDMFQ15 ndl)es ytavayadded

4 0

10

15

20

25

I%LC(% Xell 06( j7 694 g'xpn%k)ogrllc{( t¥1en fo% d%g'/ cﬁ%lrgrgletiﬁyl plvarﬂ tter(? 0 n(f\ﬁ/al%oS phenyl,

mmol). After stirring for 1 h at 40 °C, the reaction mixture was diluted with EtOAc and aq.
NH,CI/H,0. The organic layer was washed with aq. NH4CI/H,O, and then brine/water, dried
over Na,SO,, concentrated in vacuo. Purification via chromatography with EtOAc/hexanes
(10% to 20%) to afforded 338 (1.19 g, 40%) as a white solid. 'H NMR (400 MHz, CDCl;): &
8.32 (1H, s), 8.27 (1H, d, J=2.8 Hz), 7.92 (1H, d, /= 7.2 Hz), 7.82 (1H, m), 7.68 (1H, d, J=
7.2 Hz), 7.54-7.58 (2H, m), 7.38-7.43 (3H, m), 6.97 (1H, d, /= 8.8 Hz), 5.89 (1H, s), 5.81
(1H,d,J=5.4Hz),5.72 (1H,d, J=5.4 Hz), 1.04 (9H, s) ppm.

In vivo Activities

[0615] The anti-diabetic activities of the compounds were evaluated in the C57BL/6]j ob/ob
Mice model.

A. Materials and methods
[0616] Male, 7-9 weeks old, C57BL/6J ob/ob mice were purchased from The Jackson
Laboratory (Bar Harbor, ME, USA). Animals were housed (4-5 mice/cage) under standard
laboratory conditions at 22 + 3°C temperature and 50 + 20% relative humidity, and were
maintained on a diet of Purina rodent chow and water ad libitum. Prior to treatment, blood
was collected from the tail vein of each animal. Mice that had non-fasting plasma glucose
levels between 250 and 500 mg/dl were used. Each treatment group consisted of 8-10 mice
that were distributed so that the mean glucose levels were equivalent in each group at the start
of the study. Mice were dosed orally by gavage once a day for 1-4 days with vehicle and one
or more dose of test compound at a dose ranging from 5 to 125 mg/kg. Compounds were
delivered in a liquid formulation containing 5% (v/v) dimethyl sulfoxide (DMSO), 1% (v/v)
Tween 80® and 0.9% (w/v) methylcellulose. The gavage volume was 10 ml/kg. Blood
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4 phenyl ,

(C1- C4) al koxy,
0- 4 ph
and eac

NRR- phenyl

_ ; and S(O S phenyl .
mis an integer of fromO to 2;
sel ect ed woosngode group consi sting of hal ogen,
(C1- A4) hal oal kyl ,
Eﬁﬂéﬁles WRetRASHY b HRE aﬁ@@h@ eREIEAVEE and ahad

Is 5 1 ndependently selected fromt

each 2 R3 when present

Q( C1- C4) hal oal kyl ,

%z’éﬂf

1 10. A compound of claim9, wherein
I s i ndependently

(C1 3 4) abPkyluso3/08899
nitro,

cyano,

hal ogenjnt§i€lanGbpdy kv;eight (vere-razgsurcd¢ieily. Blagma gtga:yqiﬁaqoaawwﬂons were

Q(Cl-4)
phenyl .
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subscript p is an |nte
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phenyl ,
t he groﬁﬁ@86ﬁ%|¥%bm
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(R) 1R~) achigledreped) é/aﬁewleatmtbﬁts%e%u%lr?dn‘t 5

0 7 .phenyl,
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ffrmnOto

and, (R3
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15

potency of +; compounds that are effective for glucose lowering at a dose of >25 mg/kg but

<125 mg/kg are assigned a potency of ++; compounds that are effective for glucose lowering

at a dose of <25 mg/kg are assigned a potency of +++. For example, a compound at 25

mg/kg that lowered the animal glucose level from 400 mg/dL (vehicle group value) to 250

mg/dL, is assigned the potency of +++.

Table 13. Potency of Invention Compounds

Number Compound # Potency Insulin Level
compared with

vehicle
1 I-1 ++ Lower
2 1-3 + Lower
3 1-89 +++ Lower
4 1-92 +++ Lower
5 1-190 +++ Lower
6 1-191 +++ Lower
7 1-193 +++ Lower
8 1-194 +++ Lower
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15

XI-2

+++

Lower

16

X1-6

Lower

17

XI1-24

+++

Lower

18

X1-47

+++

Lower

19

XI-51

+++

Lower

20

Xla-5

+++

Lower

21

XIa-51

+++

Lower

[

0618]

It is understood that the examples and embodiments described herein are for

illustrative purposes only and that various modifications or changes in light thereof will be

suggested to persons skilled in the art and are to be included within the spirit and purview of

this application and scope of the appended claims. All publications, patents, and patent

applications cited herein are hereby incorporated by reference in their entirety for all

purposes.
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2 CH3i the subscript mis O or 1, and pis 1 or 2; and Rl and R3 are each

I ndependently selected 3 fromthe group consisting of hal ogen,

(Cl- 4) alw9lo3/o0s1s C4) al koxy, (Cl-C4)hal oal kyl, Q(Cl- 4 CAphatusediésghy nitro,
cyano, COZRE, CORE and CONWR'.. 1 16. A compound of claim 13, wherein HAr

i's 2-bepapAf RZOLXIMERIS:S Hor 2 CH3; the subscript mis O or 1, and p is
1 or 2;7and RIL and R3 are each independently selected 3 fromthe group

consi sting of hal ogen, (Cl-C4)alkyl, (Cl-C4)alk , (Cl-C4)hal.oal kyl, O Cl-
4 CM hal oal kyl, nltro, Acpapgundirige 2 Elaaﬁqgc@%i?‘(’he.grﬁu PUSIIGound of
claim3, wherein HAr is ayronocyclic heteroaryl 2 nwiety, wherein each of

said HAr groups is optionallRf substituted with fremdnB®to three 3
substituents in ﬁn@ﬁgel ected from t{mé)s cor)si sting of hal ogen,
(Cl-c4)al kyl, (C1- 4 et éroal kyl, (Cl-C4)al koxy (CLl=C4) hal oal kyl ,

Q( C1- A4) hal oal kyl, aryl (C /_)_qq kyl, a[%]l , 5 heteroar(y! . Lnifro, cyano,
COZRE, CORE and CONRER'. 118 &corrpo 8 of claim 1z ykbrein X is
selected fromthe gr oup(R! consisting of 0, S and N 19. A compound of
claim 18, wherein R2 is sélected fromthe group 2 cow&isting of H CH3 and
CF3. 1 20. A conpound of claim 19, wherein HAr is(Ratached to the 2- or 3-
2 pogition of the phenyl xing bearing X and is sel ectedyfromthe group
conststing of H NNH OS-NN " NN NNP~-HH ~>3%NN?N NNN N
HO3 ,whadir- / 3 N N 292 WD 03/080545 PCT/ US03/ 08899 4 wherein each of
said, HAr groyps is tignal ' - A nent e :

subs? it uent sk 152 WE@%& ﬁeg%‘%?({ %oégﬁigo{é%hﬁgés\{n\qn %ébé?g%% %%%g?&sﬁh‘gh%rfe "

hal ogen, (CL- C4) aRkyH, (€,Qs)alkyl, COR*, COOR® and CONR’R® wherein R® and R are each

6 independently selected from the group consisting of H and (C,-Cs)alkyl;

7 Y is a member selected from the group consisting of CH,OR®, CO;R", CHO,

8 CONR‘R™, CH(=NR®), CH(=NOR") and carboxylic acid surrogates, wherein

9 R® is a member selected from the group consisting of H, (C;-Cg)alkyl, (Cs-
10 Cg)alkenyl, (C3-Cg)alkynyl, (C3-C7)cycloalkyl, (Cs-Csg)cycloalkyl-alkyl, aryl,
11 aryl(C;-Cg)alkyl and (C,-Cs)alkylene-Z, wherein Z is selected from the group
12 consisting of COR?, COOR?, NR°R®, NR’CONR°R’, NR’COR’, NR'COOR*
13 and CONRYR¢ wherein R%, R® and R are each independently selected from the
14 group consisting of H, (C,-Cg)alkyl and phenyl, or optionally two of RY R®
15 and Rf when attached to the same nitrogen atom are combined to form a five- ‘
16 or six-membered ring; and wherein R™ is selected from the group consisting of
17 H, (C;-Cg)alkyl, aryl, OH and SO,R", wherein R" is selected from the group
18 consisting of (C;-Cg)alkyl, (C,-Cs)haloalkyl, aryl(C;-Cs)alkyl, (C;-
19 Cg)heteroalkyl, aryl, heteroaryl, (C,-Csg)alkoxy, aryloxy, alkylamino,
20 dialkylamino, arylamino, diarylamino, haloalkylamino and
21 di(haloalkyl)amino, and R™ and R® are optionally combined with the nitrogen
22 atom to which each is attached to form a five- or six-membered ring;
23 HAr is heteroaryl moiety, optionally substituted with from one to three substituents
24 independently selected from the group consisting of halogen, hydroxy, (C;-
25 Cg)alkyl, aryl(C,-Cg)alkyl, (Ci-Cs)alkoxy, (C2-Cg)alkenyl, (C,-Cs)alkynyl,
26 (C3-C7)eycloalkyl, (C4-Cs)cycloalkyl-alkyl, (Ci-Cg)heteroalkyl, (C2-
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6 C8) heteroal kyl, (Cl-C4)al koxy, (Cl-C4)hal oal kyl, O Cl-C4)hal oal kyl,
aryl (Cl-C4)al kyl, aryl, 7 heteroaryl, nitro, cyano, COzRl, COR5 and
CONRIORNh, wpd3msms4smavy |ine indicates the 8 attachnent to th@/usesigssheari ng
X. 1 21. A conpound of claim20, wherein mis O to 2 and each R3 when 2
present is |ndepe@ ﬁzag,lo | 861 ael160 KeteRBusktiaied c:gnqs,'@t]ioam Dhefeedatigpen,
(C1-c4)al kyl, (C (ﬁgxﬁ?mé% Cﬁ) hal oal kyl , (OE&% ) oal kyl, nitro,
cya28f) phenyl | osplhetttyﬂed (GIRCs')p patkyl, Qpla(ﬁdh%?@#ﬂ 9 lngB)halﬂ?alﬁl 4% onpound
aim 21, whereln Rd/\{qﬁ P i1 gRe h
d@ endently sel 8'3{1%3:(?2?% {)ge’ group %I §t ?ngg%f%ﬁ@i%%%%@ 1CC(3)4F)( ,
(C13(p4) al koxy, 3NREIOGR} hed CONRFR”, vemdin B4) RbamiaR layd eachiibdependeptino,

phenyl, O phenyl, NR -phen and S(O S 4 h d | ai
22 3lherein mis S&kcteﬁtf@@ézhecﬁ‘)‘fpr‘iﬂ??‘ét”ﬁ%o enéjh Cé 15%1’ °§°P‘+§§B§ﬂ‘&%§%l ; am
sel ted fromthepygiroyp Watelete] )

C4)7al koxy, (Cl1- Eﬁ ?ﬁof}ﬁé%%da?g%ﬁtfoﬁg@%a kyfroéﬁlﬁt% agéni?ftblgﬁ(g% fg“f’? an

i nt3sger of from Oﬁ\tee or dixAneralyatedrng) amthessubmpemmqge@@ﬂ &do 2t om t he

? 2:2 lﬁ?n)c ?\2? Io;f%alk‘ﬁ% gl lscgl‘}‘ﬁ’g}’%dpﬁegﬂe}‘g%k%rsglegﬁﬁ ?at%l)g?(’lupzc }Xslﬁl% npound of

cl ajgm 20, having 1?81$gehnﬂyd?olﬁet@,<:(c?dlk&r , 00)- lek@ﬁﬁlll@:z (Zs)slﬁwlﬁ(ﬂlng of HO HO
R2 HNSOR n 0 &-é N HO HN
INMGR2 R2 O (Rsyml@)ahéci Q@mlmlkw (C4|=@er)cxct@a}kygr,alk(>'h)( gfha oa kyl ©r

37 Cs)heteroalkyl, (C,-Cs)heterocyclyl, heterosubstituted(Cs-Cr)cycloalkyl,
38 heteroalky! substituted (C;-Cr)cycloalkyl, O(C;-Cg)haloalkyl, nitro, cyano,
39 phenyl, O-phenyl, NRi-phenyl, S(O),-phenyl, COR!, COORJ, NR'R", S(O)R/,
40 SO,NR'R¥, NRICONR*R', NRICOR¥, NR'COOR* and CONR'R" wherein the
41 phenyl ring is optionally substituted and RJ, R* and R' are each independently
42 selected from the group consisting of H, (C;-Cg)alkyl and (C;-Cg)haloalkyl, or
43 optionally two of R/, R¥ and R' when attached to the same nitrogen atom are
44 combined to form a five- or six-membered ring, and the subscript r is an
45 integer of from O to 2;
46 R? is a member selected from the group consisting of H, (C;-Csg)alkyl, (C;-

47 Cg)haloalkyl, aryl(C,-Csg)alkyl and (C,-Cs)alkylene-Z, wherein Z is as defined
48 above;
49 the subscript m is an integer of from 0 to 4,
50 the subscript p is an integer of from 0 to 3; and
51 pharmaceutically acceptable salts thereof.

1 2. A compound of claim 1, wherein Y is selected from the group

2 consisting of CH,OR, CO,R’, tetrazol-5-yl, CONHSO,R" and CHO.

1 3. A compound of claim 1, wherein Y is selected from the group

2 consisting of CH,OR®, tetrazol-5-yl, CONHSO,R" and CO,R".

1 4. A compound of claim 3, wherein HAr is a fused bicyclic heteroaryl
2 moiety, wherein each of said HAr groups is optionally substituted with from one to three

3 substituents independently selected from the group consisting of halogen, (C1-C4)alkyl, aryl,
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293 WD 03/ 080545 PCT/ US03/08899 4 wherein mis an integer of fromO to 2,
pis an integer of fromO to 2, and RI and R3 are each 5 independently

sel ect ed woosmsdases gr oup consi sting of hal ogen, (Cl-C4)al kyCT/useiessdy al koxy,
6 (Cl-A4)hal oal kyl, Q(Cl-C4) hal oal kyl, nitro, cyano, phenyl, O0-phenyl,

NRR-gphegy 410alRAAJORC-CHhslehlrgl, afird, € 0O;RY, GORE and
conszilostil&ngo@r@(l%‘@mmy& h@D%C?La Cg?hgcljba?kyl g arryl (%]LmCS) z;igkyl an

(C1- SCB)G@WBaI kyl, aryl, heteroaryl, (Cil- C8) aI koxy, aryl oxy, al kyI am no,
9 di al kyl am no, ar yI arri no di aryl am no, hal oal kyl am no and

di (hal oal kyl ) ami ng o RITRAI LUElah 12 hlBERERERIoups sl ect ed

fromthe group 2conS|st| NN/ " r,N
N> 2 0, consisting eNOA®IAnd-SH. 3 N ZN 4 4 wherein each of sal d HAr groups is
optionally substituted with fromone to thr ee substituents 5 i ndependent |y

selected fromthe,_group consis of< h ( )

C8) Het er oal kyl , (Q:l ca}y)&f"i?BS%‘g‘}‘ ((f?f%l% 'Ralo er fs %f%é @##al%éﬁ

aryly Clc(gg,)sahgwﬂ @HY4nd CF,. heteroaryl, ni t ro cyano, CO2R5, COR9 and
CONRgRh. 1 26. A conpound of cI aim 24, wherel n HAr |s sel ected fromthe

group 2 consisting of CO O ~! CI NS/ >
~\NN>, ro >~ HN N NomRP‘NldN)f C?al@ %WheWHP\HAI lia“%CRF‘Mq hRENRH v ~ N ~O

N-NS 3 os?ti]on'%t‘lh@l% bearing X and is selected from the group consisting of:
< AN . < . S ,
0] S N O
H
LD D WD
S 0NN T ST T ONF '
0 ' N J N
H H
= N” . / X
e : LT

N
AN~y A f’\ﬂﬁ &Eﬁ
&S:“/\) \OD , \S | Ny end \O | N

3 ' )

4  wherein each of said HAr groups is optionally substituted with from one to three substituents
5  independently selected from the group consisting of halogen, (C,-Cs)alkyl, (C,-Cs)alkoxy,

6  (C;-C4)haloalkyl, O(C;-C4)haloalkyl, nitro, cyano, CO,RE, COR® and CONRER", and wherein
7  the wavy line indicates the point of attached to the ring bearing X through attachment to any
8  available ring member in either ring of HAr.

[am—y

8. A compound of claim 7, wherein the subscript m is 0 to 2 and each R?

2 when present is independently selected from the group consisting of halogen, (C;-Cq)alkyl,
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294 WD 03/ 080545 PCT/ US03/08899 4 wherein each of said HAr groups is

optionally substituted with fromone to two substituents 5 independently

sel ect ed Wpmnisdses gr oup consi sting of hal ogen, (Cl-C4)al kylCT/usSeios899

C8) het er oal kyl , (C1- C4) al koxy, (Cl-C4)hal oal kyl, OQ(Cl-4) hal oal kyl ,

arylq Clc&%gttkat (@), )haloZlk B ORCP@; Yhaloalkiyt, ntro, Co4@Ne, pha@am-pte@mwm

CONRSRO A?' npound claim 26, wherein mis an integer of fromO to

2, p4|sph€21}'h¢frldi$(@ng@h€nbﬂf from 0 to 2, R and R3 are each independently

sel ected fromthe group 3 consisting of F, Cd, Br, (Cl-C4)alkyl,

(Cl C4) al koxy, (G-CA) mNGB 2apd pheny! .
81 A corrpoundqof cl §|%h19%$&ydvx%fec%ﬂs %}rep‘?gﬁgép{ﬁ?/g]ﬁea%eﬁg%bstl tuted 2-, 4-

2 0r2 5- tdth® o¥hehn pnkwentes indehendehtlyagedéopdd frem ol growaEonsissiopof halagess (Gi-t h  r om

one to two

(Cl-T4) QORWP? V@)@ %4%1(;513‘?03@@? Q{C&r@ ittﬁi%%ﬁu‘?t’ic O%?r;ﬁ 129 na B
A Cly 042, &gﬂgbﬂhen%éﬂ?opjﬁﬁ . R2 is Hor CH3; the 5 subscript mis 0 or

1 and pIs and and are each independently selected fromthe

6 group consistin F, , Br Cl-C4)al kyl,, (C1-C4) al ko

(C1-1c4) hal oal kyl , Ty ClATO(D@PW&Qfaﬂ xn 9, V@Q”‘N@P”é‘ﬁdmﬁgf‘érﬁlﬁon{oﬁz R orpound

[ apsdeal (9 of

optlc% Vﬁ%mgnt Eé[fnh%lﬂ%% q‘ﬁ;‘tg&z&t&ﬁ’ %gelgtg?gzot hgt?ggyrdg;ol yl is

opt |3)naCL)y1kyI3 (Spos)alkdony gQ MSL)HaldaﬂQm @J(Iﬂ? (I4Ohaiwﬂqduhsbt t:}aiemt phesgl, &t ed from

t he group consi.stin aI k 1- C4) al kyl,

(Cl- ‘%4) %WR@MHB%&P%(%&W? e deil, 'gfﬁ <§réBFk dz 3% RelShhenyl: R2 s

H ors dlfrdth bR ohs@f Bf liatogenO{C,2C,)AR -epaikRy,ar e each

6 mdgg%lngﬁen ’3}52% g%:ted(m’lror%g)(t)‘ﬁ)recgrsoulggconscl)g']set|(;11 42 Fﬂg D 5,

( Cl- €C4) efrlk@J)halomylc@I@t €okgloalkyl, (iGD, CAnhaphsayk - phe@ylzi\ﬂ?ﬂw}lh@)ﬂ@ad R{P)- CN
f pyl 1 30. A conmpound of claim27, wherein HAr is optional I y

substi t -, 4- 2 or 5-oxazolyl wherein t he oxazolyl is optionally

substituted with fromone to two substituents 3 selected fromthe group

consi sting of F, 1., BA,cofrfpbukdigfadidiyl 7, havink @Eamiid) a¢lkoted frofMithe gfopal koxy,

(C1- 4) hal oal kyI O(Cl C4) hal oal kyl, CN and phenyl; R2 is Hor CH3; the 5

subs?crl?ﬂnstﬁlﬂgof) or 1 and pis 1 or 2; and R and R3 are each independently

selected fromthe 6 group consisting of F, O, Br, bgﬁm C4) al kyl

(C1- C4) al koxy, (C1-CA) hdPagikyl, OQ(Cl 7 C4) hal oaI kH\‘ . NO2 and phenyl . 1
31. A corrpound of claim 27 Rﬁherel n HAr is optiona s#bstltut ed 1,2,3- 2
triazol -2-yl whergin 3-triazol-2-yl is 0PI y substituted with
fromone to two /0 054ﬁA,PCT/ uso3/ 0@;8%9_—
| = X HAr
/ |
1 / =
N=N
Hl\ll N R?

7 0 and (R%)
Ry "
= \ HAr

|
Yo <R1>p

RY
wherein the subscript m is an integer of from O to 2, the subscript p is an integer of from 0 to
2, and R! and R? are each independently selected from the group consisting of halogen, (C;-
Ca)alkyl, (C;-Cq)alkoxy, (Ci-Cs)haloalkyl, O(C;-Cs)haloalkyl, nitro, cyano, phenyl, O-
phenyl, NRj-phenyl and S(O)-phenyl; and R" is selected from the group consisting of (C,-
Cg)alkyl, (C,-Cg)haloalkyl, aryl(Ci-Cs)alkyl, (C,-Cs)heteroalkyl, aryl, heteroaryl, (C:-

00 NN O »n kW
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3 substituents selected fromthe group consisting of F, C, Br,
(A-cA)alkyl, aryl(Cl-C4)alkyl, 4 (Cl-C4)al koxy, (Cl-C4)hal oal kyl,

QO Cl - 4) wmboabsoghs CN and phenyl; R2 is Hor CH3; the 5 sebsasijessm is O or
1 and pis 1 or 2; and Rl and R3 are each independently selected fromthe
6 9@”%991'1185{)’5 tab‘]@x&’ﬁlkﬁlanﬁho dRilkylafinoCAdyddkivtd,, difr§lanad,dHakeakiylamino and

(C -C4) hal oal kyl Cl 7 C4)haloal kyl, CN, NO2 and phenyl. 1 32. A

conisbsi dilkaioaliemlsming.ng a phar maceutical |y acceptabl e excipient and 2 a
conpound having the formula: YR2Z YR2 (R3m/ X (R3)m X HAr and HAr J
/(R "RI)P 3 laqf @t’g@g@m&&%ﬂnmammﬁﬁ RLdced femmd geugr oup
conS|st|ng of 0, S S NR, whérein Ris H (Ci1-C8)alkyl, CORa,
COORa a¢uhsistiNRafRI wherein Ra and Rb are each 7 independently selected from

the group consisting of Hand (CL_-C8)alkyl; pber sel ected from
t he group consi tlro CH20R/'-n
and carboxylic aci¥ pogat e ein F

), CH(=NORC)

piber” sel ected from
t he group consi sti ng of H, (Cl C8) aI kyl , (@B 11 C8)al kenyl,
(C3-C8)al kynyl, (C3-C7)cycloal kyl, (C4- 08) cycl oal kyl -al kyl, aryl, 12
aryI(Cl-CB)aIkyI and (Cl-CB)aIkerne-Z, wherein Z is selected fromthe
group 13 consi ti)’t d, d COgI_ CORe, NRACOORe
14 and CONRdRe d, d ar e h_1 ndep sel ected from
the 15 group cons?stl g of FP (- c8)al Kyl &nd phenyl, or optionally two
of Rd, Re 16 and Rf when attached to the sane nitrogen atomare conbined to

forma five- 170 Si_x- rrenber andvx/n e|n Rm|s§l ted fromthe
group consistl §(§§ IkyI O—%rﬁn ﬁerel n R is
sel %ct ed from (0] pl 19 ) al kyl al oal kyl ,

(C1-C8) ar al kyl , 1 20 C8) het er oaI kyI ar yI het er oar yI (C1- C8) al koxyl,
aryl oxyl, al kyI am no, 21 dial kyl am no, aryI am no, di aryI am no
hal dal kyhamnrﬂaclanﬂsaEQHAV\gr@@ﬁ tsusiosalbonbeigoEd ogHoomppe &9 thieq BRFIYEIEN no;

and ﬁ mgepengen%fy seﬁegteld ?r%?rll lh\é g‘%@urﬁbc'orﬁ?gu){é Mha‘io@%n,%l-(%%quyl, (C-Cy)alkoxy,

6  (Ci-Cs)haloalkyl, O(C;-Cs)haloalkyl, nitro, cyano, CO,R®, COR® and CONRER".

1 13. A compound of claim 12, wherein HAr is selected from the group

<10 0 IO 0
ST T HID e T

2 consisting of

3 ,

4  wherein each of said HAr groups is optionally substituted with from one to three substituents
5  independently selected from the group consisting of halogen, (C;-Cj)alkyl, (C,-Cq)alkoxy,

6 (C;-Cq)haloalkyl, O(C;-Cy)haloalkyl, nitro, cyano, CO;R®, COR® and CONR‘RY.

1 14. A compound of claim 13, wherein HAr is 2-benzoxazolyl; R%ZisHor
2 CHj;; the subscriptmis Oor 1, and pis 1 or 2; and R' and R? are each independently selected
3 from the group consisting of halogen, (C;-Cs)alkyl, (C,-Cs)alkoxy, (Ci-Cs)haloalkyl, O(C:-
4  Cy)haloalkyl, nitro, cyano, CO,RE, COR® and CONRER".

291



23 atomto which each is attached to forma five- or six-nmenbered ring; 24
HAr is heteroaryl noiety, optionally substituted with fromone to three
subst i t uewmD93/086435 ndependent |y sel ected fromthe group comsratSnsessef

hal ogen, hydroxy, (Cl- 26 C8)al kyl, aryl (Cl-C8)al kyl, (C1-C8)alkoxy,
(C2-C8) al kenyl, (C2-Cg)al kynyl, 27 (C3-C7) cycl oal kyI

(C4-8) cycl oal kyl tsl kyh, coﬁ%bu@bﬂ‘tﬂilﬁfml\%)éfemﬂ@&1s?8-b€@dﬂﬁhﬁﬂ5dc§l&isyfﬂ,or aryl ,
aryl oxy, heterosubstituted(C3-C7)cycloal kyl, heteroalk ubsti tuted

(c3 7) €Yo thaswbprripynris @8y hapd g1ik | or 2308 @ﬁr&w(&%ﬂewmé‘%ﬁ?'ﬂ Yé@‘e%“y? no, |
CO\I Rhgg?/\%h%g? gﬁgﬁgons‘?‘%@g%w @Qg@pg@éﬂyﬁggé‘peén ?”N/Bg% sel ect eRg from ?Re

gr oup CO@halshllkmnnfo Elyaiagd COGRE, COR? dod| GONRERat i onal ly two of 33 Rg, Rh and
R when attached to the sane nitrogen atomare conmbined to forma 34 five-

| X- menmb d ring, d th i. f 2; 35
g;cﬁl )F(\’ m;ndeng i ;i‘gg QF’pPﬁ%‘i%'g i ’éq“égl;&éh&'?’gﬁogrﬁaezobﬂ’glgip&%ns| sting
of 36 AflageBubsBIsAYY0 m( ﬁlan@?)lm lsyiz anﬁGZ‘ 420 dﬁ@éach,mdegan@)l skgergd, (CL

37 C8)al koxy, (C3-C7) cycl oal k C4- 08)c cl oal kyl - Cl- C8) hal oal kyl ,
(C1-3 3Sﬁm)theg@mpgpkgmtlng(o@za]@g;mé eﬁg)@g}wl >(C1 Ca)alkoxy, (C1 C4)ha oalkyl, O(C;-

het er os L, t d Cr).c al C‘S&Qfl roal kyl substituted
%7)@5@?18 Pﬁm@f@f) Cgﬁ gl oa Stn| tro, ‘cyano, 40 phenyl, O0-phenyl,
NRR— phenyl, O) S phenyl, COR , COO?S NRIRK, S(OrRR, 41 SOZNRJ Rk,

NR CONRKR . NRJCORK, NRoﬁﬂﬁRknchmﬁblﬁ@\RﬂerthMimatﬁD@ocybﬁc@hmylri ng is
t |1y bsti.tut , Rk dent | 43

el Gt GO MR GHOARS SOACNSEP G BPPhnafe s b ek JHEe e Bl oal kyl

or 44 %Eht‘ﬂ@ﬁtg kﬁﬁeﬁéﬁﬂieﬁﬁy %ct&fr@ﬁ%é@owe&s@tﬁlg%hﬁﬂog&l (@FC@%H@I ,Ct-r ogen

atomare 45 conbi hed forma five- or six-nenb rmn a

subs4:r i G§)hctero@1kah (@em)mlleger (GfCahhadonlloyls @(Qa Cﬂmlmk]’lsafdl(ﬁm%)?rlk)éeqré’ct ed
fro roup consisti k& 401 (C1 48 C8) hal oal kyl,
aryl Cl e(% yﬁﬁltr%r‘féfa’%% &Q& aénne@m{ érein Z is as defined 49 above:

50 the subscrlpt mis an integer of fromO to 4; 51 the subscript p is an
i nteger of from 018.0 3Aoan@ouﬁ&oﬁcﬂmmmaute'rmm1ysaem¢>fraﬂn|the gaups t her eof .
1 33. A conposition in_accordance with claim 32, wherein Y is selected 2
frorﬁth@fﬁggﬁ$°€@n§@§@% of CH2OR, CO2R , tetrazol-5-yl, CONHSO2R and
CHO. 297 WD 03/080545 PCT/ US03/ 08899 1 34. A conposition in accordance
Wi th claim 33, whegei nA\éoh@oﬁﬁd@mﬁﬁl 2, Wersid ReiGeRURITRAS iRtdreyp of CH2ORC,
tetrazol 5-yl, CONHSO2R and CO2R.

2 consisting of H, CHj3 and CFi.

1 20. A compound of claim 19, wherein HAr is attached to the 2- or 3-
2 position of the phenyl ring bearing X and is selected from the group consisting of

H
. S . —N
oy L Fop L P R
0 N
A S NN
N BTN 5—'ch/”
H H
§—,-\',ij> §—EN/> é LN'N
N H S
N NS r
3 ?‘ftN/] =y 5—*\—9 and i)
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1 35. A conposition in accordance with claim 34, wherein HAr is a fused 2
bi cyclic heteroaryl noiety, wherein each of said HAr groups is optionally
substi t utwo 03i08d545 3 from one to three substituents indepemrdentshyossed ect ed
fromthe group consisting of halogen, 4 (Cl-C4)al kyl, aryl, aryl oxy,

(Cl - £4) ahkRiyeach OF sfid Hrad gi@d;k)ii optidn@lly S¥bstiautabwitly fromnérerto threy substituebts CO2Rg,
COR9 and CONRgR . 1 36. conposition .in ccordan(%e ;3” E‘?]H? ai m 35, wherein
X isd seméép@éentb' ?rql%dtﬁ@n&?eoﬁﬁurt%’élsgﬂz ﬁg deeay, (-Gl 1 37. A

conpgsi [ i 1, &yf,romthe
gr ou% cg g?ts &lkéﬁg ?ﬁ%‘y {? @ﬂl&glﬁgBOmeéghﬂom ll grr}llﬁlﬁﬁ%?:ag%; dﬁ?\lce W th
cl ai m 3Hetetohsil aiitto, Hthans, CRREACORHanPCODRERS, apd tlmwav}pl@m indisatesthet he ring
bearlng X and el. ec ed fromthe group consisting of : NO OHHNC O
Nét*’éﬁwenliﬁ )f\NNNNHNNN\SNNBandNSS|,
N 4 V\,herel n each of sald HAr groups is optionally substituted with from one

to three substitugnts Aokipdenestiaii 20, seletsi adisiroMantieagr RUpheonsi sti ng
of hal ogen, (Cl-C4)al kf’ Cl-C4)al koxy, 298 WD 03/ 080545 PCT/ USO3/ 08899 6
(C1-24) msmuwﬂepe@xi@z 7¢0! eﬁ@dé@ﬂkghrz Sretipgogsisingefdaloesp i€ -(@iseylaltd - CONRs R,

bear] ng el Cal IO G RoER A e RS P OTREER. NUBRANL, ™71 g

of HAr. ardd S@).-pheaghposi tion in accordance with claim38, wherein mis from
0 to 2; 2 and each R3 when present is independently selected fromthe

grou consisting al ogen, 1~ al koxy 1
(C1- ’?:4) hal oal kyl , Aég’m&%%ig%?‘m t‘“lf%rél‘&§é§1% %4% ﬁ’é‘};‘iﬂc?{%-w%nﬁ’ﬁ%sr??‘i ,
NR ‘PhGQthe%@ﬁldeﬁ(lgsgleag@ MBIy the group consisting of halogen, (C;-Ca)alkyl, (C;-Cq)alkoxy,

3 (C;-Cyhaloalkyl, O(C,-Cy)haloalkyl, nitro, cyano, phenyl, O-phenyl, NR!-phenyl and S(O);-

4  phenyl.

1 23. A compound of claim 22, wherein m is an integer of from 0 to 2; each
2 R’ is independently selected from the group consisting of halogen, (Ci-Cs)alkyl, (C-

3 Cy)alkoxy, (Ci-Cg)haloalkyl, O(C;-Cs)haloalkyl, nitro and cyano; p is an integer of from 0 to
4  2;and each R' is independently selected from the group consisting of halogen, (C;-Cs)alkyl,
5 (C;-Cj)alkoxy, (C;-Cs)haloalkyl, O(C,-Cs)haloalkyl, nitro and cyano.

24. A compound of claim 20, having a formula selected from the group

[y

2 consisting of:

SO,R"
HO O ]
R2 HN (@]
R2
O
(R%)m 3 0
HA R
| SN r (R o HAY
/Z .
(R /
P (RY),
N=N HO
HN /N R2
R2
AN 3y 1
R T and R J L har
X HAr | ‘
F 1
R
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1 40. A conposition in accordance with claim 39, wherein pis fromO to 2;
2 and each Rl when present is independently selected fromthe group

consi sti nyooB/osmhogen, 3 (Cl-C4)al kyl, (Cl-C4)al koxy, (CleCa)usas/esabkyl

O Cl- 4) hal oal kyl, nitro, cyano, phenyl, 0- 4 phenyl, NR -phenyl and S(O S
phenyl . wheddih mAs SPMRGEH 6f PémioNo @%Wﬂﬂﬁ@geﬁhiftﬁbn@ bas 0) 43, R Wind/Riate sachs an
integer of 2 fromO to 2; each i s independent|y selected frgmthe group

consy st indgpenfletiiby sslgsted frapi the aoaymeaegisting efihadogen) €osy)alkty (GG palkeay:ky | |

Q(CL- 4 lLkyl .. RiLra, : e - gﬂa&% 4 . S(O S

pheny! ; 2(3%@@%%&%% Qg‘%r' 88P g@gﬂf Bg{abwfh o’all%gngléc S'Ii gﬁg plhgllé&g%élggg’t?l y

Z el( (g;L t (ég})le];r]@fg Iﬁh(ll Ik{é ligelmigil&mmm) 'tl&]tg'rmlgp @lfrlsiba?qlg)@fe(m,-qgmmmo(ah I-(Rgglllaloa(lkgal;] C4) ial koxy,
- al oa : - al oa , nitr 0, n enyl ,

RR e Canta st (5 Costrata ol a1 petesmant G on RSToRvo RABE D ¢

cl aign 38. [: t 1 §osting of HO HO O

i 0 1B PR HAnTEnS! Rl il i B By DR 10 2 R R 0

R3 Oand (RBAmMHAr () HAr 3 (R)a 299 WD 03/ 080545 PCT/ US03/08899 4

wherkin the subsc23.pt fcompannd eftclajer24e vhereinHar dbsepectadfzon thesgPipt p i s an

i nteger of. gron}so to 5 2; R and R3 are each independently selected from

t he grofﬁl’s@ M&PSting of halogen, (O 6 C4)al kyl, (Cl-C4)al koxy,

(C-4) hal oal kyl, Q(Cl-C4) hal oal kyl, nitro, cyano, phenyl, 0 7 phenyl,

NR -phenyl and S(O),5phenyl; d R" is sglected fHom the group consisting
of (Cl1- 8 C8)alk NG| -CS%.hEI?:hqﬁl kyl §—Qy} (,C1- %glNkyl §_£% - C8) het er oal kyl ,

aryl, heteroaryl, 9' C8) alpxy, aryNowy, al @i,ﬁl kyl am no,
aryl am no, diarylam no, hal oal kyl amino and 10 di (hal oal kyl ) am no.
H H
N o} N N S
S ) N ot I
3 gh?“"g“\//""ﬂ\//'“’g'k/). " ey

wherein each of said HAr groups is optionally substituted with from one to three substituents
independently selected from the group consisting of halogen, (C;-Cy)alkyl, (C;-
Cg)heteroalkyl, (C;-Cs)alkoxy, (C,-Cs)haloalkyl, O(C;-Cs)haloalkyl, aryl(C,-Cs)alkyl, aryl,
heteroaryl, nitro, cyano, CO,RE, COR® and CONRER",

N B = SV, B N

p—

26. A compound of claim 24, wherein HAr is selected from the group

2 consisting of

§ 0, 771' ~N g H\ N/ :‘: —
LN NH ., LN : “/\//N \E'}NH

2\ jo)
pd
Pa¥a¥a¥al
=2
ZQ/ZI
2\ w
[}
S
Q
Z\ w
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1 43. A conposition in accordance wth claim42, wherein HAr is selected 2
fromthe group consisting of N1 ~~N1~ o OSNH ~0" S'" NN / NI\
I N\ 1\ NWOS83MB0545-( :0-zz~ N~ NNNNN NS I / and 3 OpCEHUSo30ssber ei n

each of said HAr groups is optionally substituted with fromone to 5 three

subsjit W‘B@lteﬁl éa@ﬂ%P@ﬁ&jﬂKﬂ ogiRRliesptashally @.[Bstxhﬁemmu&oﬁmmtsttwmguhsfltd&atsogen
(C1 -cA)alkyl, al koxy (C1-C4) hal oal k Q(C1- 4) hal oal kyl

nitrd, Uyhmdewwctf@d@m UCeRROHAg ofihajagen ?/(EIO%EQ‘VIP (&n in accordance

W|th cl 42 el r r | of NI
I\ AR A ©RERHARY, SO LRt RIS RIRIEY 29, N
300 YO g%&a@@mr&@%ﬁ@mmwew@memgﬁ .each of said HAr groups S
optionally substituted with from one to three substituents 5 independently

selected fromthe_group consis aI o al al koxy,
6 (CL- 04 hal oal kyE! O( B O@PPH%% 8€‘ﬂ 26,1 \% ieeg ko “téi%lz i
CONRSRN 2 dntéher ofﬁ&armw, tR'OMdiRE a@@@&hmgaldm;a sélb@bd1Tr3th, thh‘\@fbhpl n HAr is a
3 consisting of F, Cl, Br, (C,-Ca4)alkyl, (C;-Cs)alkoxy, (Ci-Cs)haloalkyl, O(C;-Cs)haloalkyl,
4 CN, NO; and phenyl.

28. A compound of claim 27, wherein HAr is optionally substituted 2-, 4-
or 5-thiazolyl wherein the thiazolyl is optionally substituted with from one to two substituents
selected from the group consisting of F, Cl, Br, (C;-Cs)alkyl, aryl(C,-Cs)alkyl, (C;-
Cy)alkoxy, (C;-Cy)haloalkyl, O(C,-Cs)haloalkyl, CN and phenyl; R?is H or CHj; the
subscript mis O or 1 and p is 1 or 2; and R! and R? are each independently selected from the
group consisting of F, Cl, Br, (C;-Ca)alkyl, (C,-C4)alkoxy, (C;-Cs)haloalkyl, O(C;-
Cs)haloalkyl, CN, NO; and phenyl.

~N N R WD =

29. A compound of claim 27, wherein HAr is selected from the group
consisting of optionally substituted 1, 3, 4 or 5-pyrazolyl wherein the pyrazolyl is optionally
substituted with from one to two substituents selected from the group consisting of F, Cl, Br,
(C,-Cyq)alkyl, aryl(C;-Cyq)alkyl, (Ci-Cs)alkoxy, (Ci-Cyhaloalkyl, O(Ci-Cy)haloalkyl, CN and
phenyl; R?is H or CHs; the subscript mis 0 or 1 and p is 1 or 2; and R' and R? are each
independently selected from the group consisting of F, Cl, Br, (C;-Cs)alkyl, (C;-Cs)alkoxy,
(C1-Cs)haloalkyl, O(C;-Cs)haloalkyl, CN, NO; and phenyl.

N N R LN

30. A compound of claim 27, wherein HAr is optionally substituted 2-, 4-
or 5-oxazolyl wherein the oxazolyl is optionally substituted with from one to two substituents
selected from the group consisting of F, Cl, Br, (C;-Cs)alkyl, aryl(C;-Cy)alkyl, (Ci-
Ca)alkoxy, (C;-Cy)haloalkyl, O(C;-Cs)haloalkyl, CN and phenyl; R?is H or CHj; the
subscript mis O or 1 and p is 1 or 2; and R' and R? are each independently selected from the
group consisting of F, Cl, Br, (C;-Cs)alkyl, (C,-Cq)alkoxy, (C,-Cs)haloalkyl, O(C;-
Ca4)haloalkyl, CN, NO; and phenyl.

N N R W

p—

31. A compound of claim 27, wherein HAr is optionally substituted 1,2,3-
2 triazol-2-yl wherein the 1,2,3-triazol-2-yl is optionally substituted with from one to two
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2 nmonocyclic heteroaryl noiety, wherein each of said HAr groups is
optionally substituted with 3 fromone to three substituents independently
sel ect ed woosmsdases gr oup consi sting of hal ogen, 4 (Cl-C4) alPkyiuso3/08899

(C1- C8) het eroal kyl, (Cl-C4)al koxy, (Cl-C4)hal oal kyl, Q(Cl-C4)hal oal kyl, 5

itr Lyl |63( C/]&S@Qﬁﬁhxlﬁyfele@éd’fromhﬁé glrg)ﬁpwlhswtmgtolfﬁ cn;leS(@:, m(/zn:mag a@%—(ﬁbuliﬂ(m\leRh
conposition ILn accor dance t ed 2

fr ond t h€Cigraelkoren fsi-Srhalgalkyl, @(Csc\éﬁl?ﬁﬂ’ﬂﬁ‘iy?ﬁ&?“d R{‘eé‘girgg ﬁ%fﬁ}?e @gcgr dance

W th cl élJegqupQIn lggt%rel' DhdFis1oraeheEReshd B &egmﬁlhge&haamy%weatﬂdamf H,

CH3 "and A corposition in accordance with clai'm 47, wherein HAr

i sI at a(g;hepl cox&mtrt]mgtolﬂﬁ, QL Boy (C3-(iadkyli Gh-Ghalkdrey, (Bre@yhalopliyl, e ng X and is

seecte om t p consisting 3 of SH />~// /"1 NNH N, 3T'N
)L lﬂgﬁ‘yhﬁl‘gﬁ\f,)&aﬂﬁlﬁﬂﬁlﬁH S and r/ 4 N N5 wherein each of said HAr

_groups Is optionally substituted with fromone to three substituents 6

i ndependent |y sel gxt edalcom gﬁilh@n a6 1apiisisON phamiatgitiofllhadcepable ek €ipiettyml kyl |

(C1 7 C8)heteroal kyl, (Cl-C4)al koxy, (Cl-C4)hal oal kyl, OCl-C4)hal oal kyl ,

aryl% ClammWIhangyhefOHauhet eroaryl, nitro, cyano, CO2R9, COR9 and

CONRgRh, and the wavy I|n i ndi cates the 9 attachmeny to the ring bearing

X. 301 WO 03/080545 08899 1 49. A conpositileR?in accordance with

clai m 48, wher eigp)¢€ 2 i ndependent {Ry),; ed Xromthe group

consi sting of haI oge Cl )al kyl, (C1- C4) aI Kk Cl- C4) hal oal kyl ,

A C1- 4) hal oal kyl , nltro €yan ng'A phenyl Ophenyl NR' e and S(OS 4

phenyl . /
Ry
R

3 la Ib

4  wherein

5 X is a member selected from the group consisting of O, S, SO, SO, and NR, wherein

6 R is H, (C;-Cg)alkyl, COR?, COOR® and CONR’R" wherein R® and R® are each

7 independently selected from the group consisting of H and (C;-Csg)alkyl;

8 Y is a member selected from the group consisting of CH;OR®, CO,R*, CHO,

9 CONR‘R™, CH(=NR°), CH(=NOR") and carboxylic acid surrogates, wherein
10 R® is a member selected from the group consisting of H, (C,-Cg)alkyl, (Cs-
11 Cg)alkenyl, (C3-Cg)alkynyl, (C3-C)cycloalkyl, (Cs-Cs)cycloalkyl-alkyl, aryl,
12 aryl(C;-Cg)alkyl and (C;-Cg)alkylene-Z, wherein Z is selected from the group
13 consisting of COR?, COORY, NR‘R®, NR‘CONR°R', NR‘COR*, NR’COOR®
14 and CONRR® wherein R%, R® and R" are each independently selected from the
15 group consisting of H, (C;-Cg)alkyl and phenyl, or optionally two of RY R
16 and Rf when attached to the same nitrogen atom are combined to form a five-
17 or six-membered ring; and wherein R™ is selected from the group consisting of
18 H, (C;-Cg)alkyl, aryl, OH and SO,R", wherein R" is selected from the group
19 consisting of (C;-Cg)alkyl (C;-Cg)haloalkyl, (C,-Cs)aralkyl, (C;-
20 Cg)heteroalkyl, aryl, heteroaryl, (C,-Cs)alkoxyl, aryloxyl, alkylamino,
21 dialkylamino, arylamino, diarylamino, haloalkylamino and
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1 50. A conmposition in accordance with claim49, wherein each RL is 2

I ndependently selected fromthe group consisting of hal ogen, (Cl-C4)al kyl,
(C1l- C4) alwoxyg/sm@4y C1- C4) hal oal kyl , O Cl- C4) hal oal kyl , ni t PoT/USY&08399 phenyl ,
O phenyl, NR -phenyl and S(Or 4 phenyl. 1 51. A conposition in accordance
W Eji!z cl 3i m ;50 V\/lfkﬁ(tﬁ'ldgtllfyl)'aﬁn@d’jh ah8 REGRM Rifare cptionalty orhbingd withdle fHBogen

I ndependent 'y sel ecte romthe group caqnsisting of Cl 3

cH)A kyl, (Cl- M)aépmd&yvhlwma%@ﬁaféﬂmm &‘ig%& ’ﬁnaﬂeﬁggw@m nitro and

cyagp; p i So?nﬁtr I';]srﬁe?é}gz{rgl 14109:{ Pﬁgﬁa@l & st@ute@@/ﬂh%%hoﬁ tol tﬁrele @ﬁi%ﬁﬂ[bﬂ%nt Iy

sel’écted fr e grou con |ng al ogen, 5 (Cl-C4)al kyl,

( C1254) al koxy, (Gﬁdéﬁb)lhaitlyedeleyled f@m@ﬂqupadooabﬂnyg of hilagen, yddoxyy oo, 1 52.

ot The. o oup CoagnErs g Gn Lo Geiagionts G CofeR b IRI G 1
(R)?y (RL)p NN He,. d#l)\by&o%ﬂ(yl %4-@8)c§?8109k?nﬂk§19mlnc &lé¥oalklyl, X Cj- HAr (R~) 0-Y
p 3p4\/\/nere|nm|san|neer romQO ; IS an_integer

fro?80 to 2; Rl aPghegrogyadyleayh abylpxi dpiernsabitityted(€h: @alwklw}nh@wa&%up

co sting of hal oge | kyl,
"m?d o hal ol kylsu% ﬂygeg%&eg%géﬁlkg (flc%hﬁi @Xb(ﬁhgg)%% %W%t . 0) -
(g?‘)éi;) nal oal kyl *’@ﬁ%%ﬂ‘&%%ﬁ’smﬁ%??”mmm‘%@“"Cmm’m@“‘ "
al oal ky us 899 kyl
g Cl loﬁ) Ihet er oal kyINRQ GPOR &/Wm(r@ ﬁ?%&fre E |1§5§%Pf’%ﬁ?ﬂa§ﬂ o no,
yl ami no,
di ( ZZI oal kyl ) am n%ie%{pdgg’ m ﬂie%%n??%ﬁ@?ﬁnﬂg%%gdgggﬁggy&%?ﬁptéongll l%t\g% of
whes®ein HAr is seRe®&"edd R' when attached to the same nitrogen atom are combined to form a

34 five- or six-membered ring, and the subscript q is an integer of from 0 to 2;
35 each R! and R? is a member independently selected from the group consisting of
36 halogen, hydroxy, (C;-Cs)alkyl, (C,-Cs)alkenyl, (C,-Cs)alkynyl, (C;-
37 Csg)alkoxy, (C3-C7)cycloalkyl, (C4-Cs)cycloalkyl-alkyl, (C;-Cg)haloalkyl, (C;-
38 Cg)heteroalkyl, (C,-Cs)heterocyclyl, heterosubstituted(Cs-Cr)cycloalkyl,
39 heteroalkyl substituted (C;-C7)cycloalkyl, O(C;-Cs)haloalkyl, nitro, cyano,
40 phenyl, O-phenyl, NR'-phenyl, S(O),-phenyl, COR!, COOR’, NR'R¥, S(O).R,
41 SO,NR'R¥, NRICONR'R', NRICOR¥, NR'COOR" and CONR'R" wherein the
42 phenyl ring is optionally substituted and R), R* and R' are each independently
43 selected from the group consisting of H, (C,-Cs)alkyl and (C,-Cg)haloalkyl, or
44 optionally two of R, R* and R' when attached to the same nitrogen atom are
45 combined to form a five- or six-membered ring, and the subscript r is an
46 integer of from 0 to 2;
47 R? is a member selected from the group consisting of H, (C;-Cg)alkyl, (C;-
48 Cg)haloalkyl, aryl(C,-Cg)alkyl and (C;-Cs)alkylene-Z, wherein Z is as defined
49 above;
50 the subscript m is an integer of from 0 to 4;
51 the subscript p is an integer of from 0 to 3; and
52 pharmaceutically acceptable salts thereof.

1 33. A composition in accordance with claim 32, wherein Y is selected

2 from the group consisting of CH,OR®, CO,R°, tetrazol-5-yl, CONHSO,R" and CHO.
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2 fromthe group consisting of HH "O> LNNNONN~S NNN~ LNHHN
rON ANN ~/ and ~ 3 ~%, 4 wherein each of said HAr groups is optionally
substi t utwd 0sosds4f r om one to three substituents 5 indeperdenishsossed ect ed
fromthe group consisting of halogen, (Cl-C4)alkyl, (ClL 6 C8)heteroal kyl,
(C1-4)al koxy, (Cil-C4)hal oal kyl, Q(Cl-C4)hal oal kyl, aryl (Cl-C4)al kyl, aryl,
7 hgteroaryl, nit34, cA@o@podiiGRE), acGHREncvittCINRDES) wierGnY b seleotedsi tion in
accordance with claimb52, wherein HAr ) 2 f d he group

congi st ey th stouppensstipg of CH@Q&I‘@F%‘@E@WL ébﬁﬁ%ﬁ)?-%l fqd (?\ﬁ%/ >NS >~ ,N
Qi NNN~HNN NNNNN NNHNNN HON NSS N>/ and ~"C 4

wherjei n each of s d HGo@pOYRSH inSacoBduRRalityclgiabsd, ivitekéfl HtiB affiem one to
three substituents 5 indep endentlg selected fromthe group consijsting of
o

hal @gerbicyolit-heyeridynoietyCwheremaank pesasd Hidyr groypeis epfionpity gubstituted with

it o, Eyanne Wb SR SRy Ry T Lol olBBE00 ™

35. A C@J{msalkyloz&yl AnAeoR (Cadealkek §,(CelCa)haldatkyl W€ € Jhaboallsyl anitrb dyager  of
2 fromO to 203% s an integer of fromO to 2; and R and R3 are each
I

i ndépendeR’ ¢ a@émﬂrom the group consisting of F, O, Br,
(C1-A4)al kyl, (Cl1-C4)al koxy, (Cl-C4)haloal kyl, O(Cl- 4 C4) haI oal kyl, nitro,

cyano, pheny | . 0-fhenyh co&%m@&?ﬂﬂcc&ﬁﬁw@(‘@h clE’iﬂ?@S’ lwheleir & isAeleBed od for

treating Type 2 di abetes a subject, said nmethod
2 from the group con51stmg of O, S and NH.

1 37. A composition in accordance with claim 36, wherein R? is selected

2 from the group consisting of H, CHj; and CFs.

1 38. A composition in accordance with claim 37, wherein HAr is attached

to the 2- or 3-position of the ring bearing X and is selected from the group consisting of : A

OO RO KO

\8)

N ST N
) . N . N
H H
-z SN S
SN N ' SN/'

N N N N X
&U &D &D and K\AI)
') =N
3 ,
4  wherein each of said HAr groups is optionally substituted with from one to three substituents

5 independently selected from the group consisting of halogen, (Ci-Cqs)alkyl, (C,-Cs)alkoxy,
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2 conprising admnistering to said subject a therapeutically effective

anmount of a conpound 3 having the formula: YY R R (R3)mX (R mX HAr

and HAr WOOBR0305§R )P 4 la Ilb 5 wherein 6 X is a nenber peglused/esdof rom t he

group consisting of 0, S, SO SO2 and NR, wherein 7 Ris H (Cl-C8)alkyl,
)RISh1P Whasaky, Reropd@AnRICEIRE, CORE ang GONRIR natewharein

sel ected fromthe group consisting of Hand (Cl-C8)alkyl; 9 Y is a nenber

sel dct ettie frayynling indigatag shepaist aftattached fto thazag beatinp Rcthrougihattahmsah foraRY

CH( =NR) = . C I id surrogates, wherein 11 Rc is a
rrent#:r %Vgﬁlé{élfgggﬁegﬁﬁ%?hne&g@gé%éégﬁgéti ng of H (Cl-C8)al kyl, (C3- 12

C8) al kenyl, (C3-C8)al kynyl, (C3-C7)cycloal kyl, (C4-C8)cycloal kyl -al kyl,
aryll, 13 aryl (C139C8) aA kympasidor( BlacGS atdeyyitndaim 3§vareséin nyisifrong Qlteét ed

fromthe grou 4 consi St of d d. ..NRdRe, NRJCON NRdCCRe,
RO GO0 50N B e RIRARRE T I RsPAerdy SClgs o R ke S LoD B ARt | y

sel ect e, i¢ AN, -A.5a188 CRRLRAKHD OPC,-B,)hbIGAHGE itk & lyar) gheiygrod ,  or
opti%gnaqtlly 4?vvt);',og:ll?{d“?al Re@igcgngﬁl?f V\zgr(lna%ta)chedﬂﬁ t he sane nitrogen atom
ar e 4c onpliengld NR>-phenyiaed 8{(Q)ephargl.or si x- menbered ring; and wherein Rmis
selected fromthe group consisting of 19 H, (Cl-C8)al kyl, aryl, OH and

(CL1c) hat ol kyl iyt CEeg iRy et ARl RS RER € ok o) 2T
gret IQ;?na{\mc?l e'aglli( gzrl Wl(ﬁgl) piegmﬁzilndegdnd?mly_ ?lek#ﬂgrmm?’e gr@ﬂa;h‘(;agilgt;g%agiah?gen, 3/ 08899

25" (o520 MGY Urerostkal (R CaRIORIL OLC b rgRaley) RSy A DR The

nit r4°9§;gxepél?l\§-‘ﬁﬂéﬁ}@an‘.S@})r-SﬁéH}l.i s attached to forma five- or six-nmenbered

ring; et'eroaryl” noi ety, optionally substituted with fromone to
three substituents 26 independently selected fromthe group caonsisting of
hal dgen, hydr oxy, 4% C1-A 2gmgssitiorkin accerdgncecuithadyia 49 wherem nois)an|intggsr, of

( CZ_ZC8) ’I%rirge(‘ﬂg |2§ eéc%3c1;§}nacllezgé/nra¥1|1tly selected from the group consisting of halogen, (C;-
3 Cy)alkyl, (C-Cs)alkoxy, (Ci-Cs)haloalkyl, O(C;-Ca)haloalkyl, nitro, cyano, phenyl, O-
phenyl, NR’-phenyl and S(O);-phenyl; p is an integer of from 0 to 2; and each R'is

4

5  independently selected from the group consisting of halogen, (C;-Cq)alkyl, (C,-Cs)alkoxy,

6 (C;-Cyhaloalkyl, O(C,-Cs)haloalkyl, nitro, cyano, phenyl, O-phenyl, NR!-pheny! and S(O),-
7

phenyl.

1 42. A composition in accordance with claim 38, having a formula selected

2 from the group consisting of:

SO,R"
0
HO 2 HN_ _O
~ O R2
R N )
HA R
| SN r ( )m | _ R HAr
/& /.
- R") /
N=N
i
HN /N
R2
3
(R%); i\ o and  (RY) HAr
| \ HAr
//
3 (R
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28 (C3-C7)cycl oal kyl, (C4-C8)cycl oal kyl -al kyl, (Cl1-C8)heteroal kyl, (C2 29
C5) heterocyclyl, aryl, aryloxy, heterosubstituted(C3-C7)cycloalkyl,

het er oal kwb 0388vssuibst i t ut ed (C3-C7)cycl oal kyl, (Cl-C8) hal ®alrkysn3/08899

Q( C1- C8) hal oal kyl, nitro, 31 cyano, CO2R9, COR5, NRSRh, S(O) gR5,

SOZNRg Rbﬁ&@a@g\mse Cf\lﬂgﬁqahmegazafm taadnﬁamgﬁb aniitegee ofi il 0 ®h and
R are eagh independent|ly 33 sel ected frog;the i Ssti ngﬂof H and

(Cl- SCB)%uRqalnd Porarq)wh@mpﬁr}dep%%?ctedsﬁmné FRUR GP tingyg ﬁalag?‘h Bd to the
d :

ond G neCURREE (CLETAREEy. JENEL Rl CTCnRally) o, (*’Zﬁ?hﬁp‘f‘%’;ﬁ%f R is e

menber - phed pemd@heﬂw aﬁ@fseta)}-ptierfyl amd Rias spleptal fa:@nslnesgrpmgc@fswtlag ofiefiogen,

(égfsocé)yeg)elkﬁla@y&)ﬁ%’@k&w@ FLN o el el ) 2 Koy,

L g : Dihninoh) Sy RinfiSGIRE taumd(tﬁﬁaafk )zﬁlﬁﬁbaﬂd{ kyl, 40
het an?@ékggﬁt%}gﬁyut m(%ﬁégé g?ﬁ%cl :)naf kyl, ClﬁﬂgB) nal oal kylgl nitro, cyano,

41 mwenga(haldallglh}anyﬂlq NR - phenyl, S(O, phenyl COR, COOR, NRIRk, S(O, RR
42 SO2NR Rk, NR CONRKR , NRJCO?k NRRCOORK and CO\IRj Rk wherei n the 43

phe ring is op onaj |

i ndg%endent |y 44$jsel e)étcéldlwéﬁg%{ ltrlh%g&g %8% v@glncslfﬁg}t %gv}%elﬁﬁﬁer%éTec)t%c} kyl and
( C1-LC8) héahalad fowhip corsistihg ofpti onal Iy two of RR Rk and R when attached to
the sane nitrogen atomare 46 conbined to for a or si x-nmenber ed
ring, andthesbs roi nt e er/o 0 48R2|sa
nmenber sel ected gr sti 1- v-. (C1 49

C8) hal oal kyl , aryI C1- C8) al kyI (C1- C4) kyI ene Z, vvherel nZzis as
defined 50 above; 51 the subscrlpt mis an integer of fromO to 4; 52 the
subscript pis an i nt eger of fromO to 3; and 53 pharmaceutlcally

accept abl e sal t Q -e. th d h cl ai m 56,
wherein said ad ;,ng ,,ra HF‘ or oral. 305 WO
03/ 080545 PCT/ USOB?O 869 1 58" rret hod § or Nmodul at I'ng Tnsulin resistance

in a subject, said nmethod 2 conprising adm nistering to said subject a
t her apeuti cal ly effective anmount of a corrHound 3 havi ngyt hgyformula: Y RZ

Y R2 (|:z3)mx§5§©\I H:@ HSI) HD

3

wherein each of said HAr groups is optionally substituted with from one to

(C,-Ca)alkoxy, (C,-Cs)haloalkyl, O(C;-Cq)haloalkyl, nitro, cyano, CO,R®, COR® and

4
5 three substituents independently selected from the group consisting of halogen, (C;-Cs)alkyl,
6
7 CONRSR".

44. A composition in accordance with claim 42, wherein HAr is selected

[y

2 from the group consisting of
N N N N
4 / 4 N i@
_<ﬁ]© . é_<0:E> , §_<S:© é_ N :
/N X /N AN é—</N I N\ /N N\
IOV 0L AT e T
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-HAr and HAr ~J (R) (R)P 4 lalb 5 wherein 6 Xis a nenber selected
fromthe group consisting of 0, S, SO SO and NR, wherein 7 Ris H,

( Cl1l- CB) alwplo3/n€d®km, COORa and CONRaRbwherein Ra and Rb ar @eCeamsh3/o€899

i ndependently selected fromthe group consisting of Hand (Cl-C8)al kyl; 9 Y

| S % ”E&P&%m%akﬁsm% ﬁwau@glﬁmaalwmmeamm Fr&H2aRGe tHEELRbsEHEMts 10
carboxylic acid surro at es v&s 11 Rc
is & nemﬁqrengeitbmemteﬂrfmmtm@rwmé@%@fshaﬂqggndﬁ 1434 bl & R@PXY’( C3- 12

C8 ke gal kyl - al kyl
arilfg @'%)éq?g%i%(@kéy%hl%&@( @Z&)Cﬁ% Lf}i&{%ﬂ 9% vz\ﬁ‘gr eln Z 1 sysel ec%/ed
fromthe group 14 consisting of CORd, COCRd NRdRe, NRACONReRf, NRACORe,
NRJGOORe 15 and MRdRGonem&mmnﬁ;tpoxﬂencamithﬂamy e’dmmelnrliﬁ%lpéﬁdent |y
selected fromthe 16 gr consi sti.n Cl-C8) a k or
opt i2onaMPyogyEhc Bgterearyl Wé"eig Welﬁlea%% %ﬁ]tﬁé{: Q4P 5 PHE %Qﬁ@g%ﬁ%ltr%gé‘lé%l at om
are £o bl?ﬁglertg & b@ithét€inddFen@Enth) ééidé&ﬂ%’rﬁﬂlergr&ﬂ) ccﬁx@f&tM@@f mlﬂgdﬂ[’ﬂ is

sel ecte romt e group consisting of (C1-C8)al k OH and

SR, @%dﬂ@alhle(@stQbéteva]kw (Goﬁu)alkexgr(w4mlqga%ucéﬁq T@)I@flo%]@ﬂ» C8) al kyl ,
Cl-C8) h | - C8) al. k C i h |
gletesro; 3,|(8a{:l@é l@@)8:5 1k oar ’)aﬂl%éx/ cyar( tng‘m@ W@ﬁ#ﬁyl aﬁ‘ir %o,

aryl am no, diaryl am no, haI oal kyl am no and 23 di (hal oal kyl ) am no, and RD7

and Rc are optiongd.| y Aeolipbsidomin decorddencei wittogeim 42AvieramX s selecteth each is

attached to forma five- qr. six nbered ring; 25 HAr is heteroaryl noiety,

optl?onaffpvltbﬁlg@ﬂlplcalﬁséﬂmﬁnofﬁ) \Sraﬁﬁlﬁﬁe to three substituents 26

i ndependently sel ected fromthe group consisting of hal ogen, hydroxy, (Cil-
7 @) al kyl, arylé £1- C8)ahl pﬁitioﬁ (nlacESMahdeO¥ivh clbinP 463y kiR lis selected

(C2-C8)al kynyl 06 WO 03/080545 PCT/ US03/ 08899 28 (C3-C7)cycl oal kyl,

( C4-X8) fryml thagtopp cansisping of 81 CEB)andt@roal kyl, (C2 29 C5) heterocyclyl, aryl,

aryl oxy, heterosubstituted(C3-C7)cycloal kyl, heteroal kyl 30 substituted

(C3-C7) cycl oal kyI (Cl-OB haI. | k - J ni ano,
C02Fy, CORI, NRIF8 s(&fF 8%3@ %@&@ﬁﬂ%ﬁé W% %%&h%gzis ﬁ%gs%%%?h and
CONRSRho thber e ﬁp(ﬁﬁmoﬂf tanphdryl Angbeaial X mdﬁpeeidﬁad frysnrﬁtﬁe gedupabesistingom t he
grou3p con3| sting of Hand (Cl1-C8)al kyl, or optionally two of

H
HEy L FD) L HE) . HE
H
5—1'/—(3\N 5—1';8/)\1 ,E—N&EIN
H H
£ v v

- AN H N S

wherein each of said HAr groups is optionally substituted with from one to three substituents

H

independently selected from the group consisting of halogen, (Ci-Cs)alkyl, (Ci-
Cg)heteroalkyl, (C;-Cs)alkoxy, (Ci-Cs)haloalkyl, O(C,-Cj)haloalkyl, aryl(C,-Cs)alkyl, aryl,
heteroaryl, nitro, cyano, CO,R&, COR® and CONRER", and the wavy line indicates the

O 0 1 SNt

attachment to the ring bearing X.
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34 RS, Rh and R when attached to the same nitrogen atom are conbined to
forma 35 five- or six-nenbered ring, and the subscript q is an integer of
fromO towd;,03885etch R and R3 is a nmenber independentl|ly ®elrasvsasspy om t he
group consisting of 37 hal ogen, hydroxy, (Cl-C8)alkyl, (C2-C8)alkenyl,
(C2-C8)al kynyl, (Cl1 38 C8)al koxy, (C3-C7)cycloal kyl,

(C4-C8) cycl oal kylgoal KYA cofbdsifish inakostikice willlHaim348, Ghefeh edonatdqy | |

(C2-C5) heterocyclyl, heterosubstituted(C3-Cr7)cycloal kyl, 40 het eroal kyl
subst i tiudepgndepBlyGelected [froal thylg,rou@(ogmsm)gheﬂhawgml(,Cn@zﬁl@/,l, Epdroalkoxy phenyl |

SR - bR C e b e oL FReb QM AT R T S 08

ring i sp}fggyli.onal |y substituted and R, Rk and Rl are each independently 44
selected fromthe group consisting of H (Cl-C8)al kyl and (Cl-C8) hal oal kyl,

or 45 optionally two of RR, Rk and R. when attached . to.the me nitrogen
atorhare 46 conbilhed 4 gompesition injageordgice yih claim, éﬂ‘eﬁ%ﬁ?‘mﬁdst he
subsgcri. j ' f 1, Sallev] alk@hect ed
From  Hatepentchufdeftlch BoBOEE sup oM A isloeth (T s

ar y|3 CLC8) sttalkodlkyd, @ A1) akfynitne cganoypleany], ©-phényl, AR cpdehylead S60)rabove;
51 the subscript mis an integer of fromO to 4; 52 the subscript pis an

i nt dgerP5MY% rom 0 to 3; and 53 pharmaceutical ly acceptabl e salts thereof.
1 59. A nmethod in accordance with claim58, wherein said adm nistering is
2 intravenous, orsl OrAtemp6sdion ih 80Ebrddhcewtithodaims®edetdance aniittagariodi m 58,

wherein said conpound 2 nodul ates a condition sel ected ffj}%g] t h;a_ggroup
cong stfrem 0dp 2peach &y ds indeprpdenthnselssirdrfeare thegroumepnsisingp rtier ance,

03/ oo B R Pla B O LRy o PO CRRT CHHARAIGL MRS BRI SRR s antiggtO

wherdei nofsing 0¢@2paondrdch &' & iadependsitlgrseldeted framhthergroupuiopsisting of hatpgempunt  of

w U ol gl Gokent (Ccontubh OG- CaRALYLATEP 1 S*himan Subj cct

together with a pharmaceutically acceptable carrier. 1 63. A nethod in
accqrdance w th gl m&%omPGﬁﬁ&i iR at@drdarike RAALASN 48, hdviag aifoinsile seected
conbination with a clinically effective agent selected fromthe group 3
cong stiromy thf graus edrisisting @f:ea or ot her insulin secretogogue, a
t hi azolidinedione, a fibrate, a 4 HMG CoA reductasgyigahi bitor, a
bi guani de, a bile acid HdQdOnNg resin, nicotinic aclin\cll,2 an a-

2

R
R
O

2
(Ra)m : = HAr (R3) [ A O
//

R1
N=N HO
HN. N R2
R? N
o
|
TR (0] and (R3) 0
3 m > HAr
R T v A
I o
R

wherein m is an integer of from 0 to 2; p is an integer of from 0 to 2; R' and R? are each
independently selected from the group consisting of halogen, (C,-Cq)alkyl, (C,-Cs)alkoxy,
(Ci-Cy)haloalkyl, O(C;-Cs)haloalkyl, nitro, cyano, phenyl, O-phenyl, NR’-phenyl and S(O),-
phenyl; and R" is selected from the group consisting of (C;-Cs)alkyl, (Ci-Cs)haloalkyl,

N N v W
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5 glucosidase inhibitor and insulin. 1 64. A nethod of alleviating
hyperlipidema in a subject, said nmethod 2 conprising adm nistering to said
subj ect avohewnsyseutically effective am)unt of a conpound PeTmsvi/m%t he
formula: YRR YR (RBYmX (R3ml X ''"-HAr and HAr (R1l) "R)a 4 lalb
o re Q‘?"Cgﬁ{ etctGdlRL 891, heeroa 1QdikexyaiBéaynglkgfantino,S, SO,
\Mg; !H%Fg@ '\Fﬁ%aa?(ﬂ( ,WC?QCS al kf/}lhe((ggggm %ﬁ#& C%\IRavaxherel n
Ra ghd @iskyleminoaatylangne, rdd@d’é‘ﬁd@fhthla&ﬂa lansine and dighalealley gy consi sting of H
and (C1-C8)al kyI 9 Yis a nenber selected fromthe group consisting of
CH2QRe, CO2R, 310 ?{BS& NEG f I id
surrq(?gat es, V\/nerel n 1%9 C |sltlgﬂr?‘e$merhgcgggi((:hte fr%wﬁgﬂﬁﬁ%%ﬁﬁg‘?m ng
of KB (f£&mGBy atokylconsisfing of2 C8) al kenyl, (C3-C8)al kynyl, (C3-C7)cycl oal kyl,
(C4-C8) cycl oal kyl -al kyl , aryl, 13 aryl (Cl-C8)al kyl and (C1- C8) al kyl ene- Z,
wherein Z is sel ected fromthqq group 14 consistipg of CORd, COORd, NRdRe,
NRACONReRf , NRd ONRdC@ir 15 ancg dRe g\/q,eNei n Rd,_dke and Rf are
each independent @& ect d‘fnthe 16,/ roup‘qgr)/sN st|§ of H,
(C1-C8)al kyl and ph yl, or o Btionally tWo of Rd7Re 17 Rf when
attached to the sanme nitrogen atomare conbined to forma five- 308 WO
03/ 080545 PCT/ USOC% 08899 18 or SIX m&nbered ang and V\/ner IS
selected fromt oup sti 9 1- C3mal k ryI OH and
SO2R', wherein EE_S;I se d fr nNLtgr@ growo con?l SW
(C1-C8)al kyl, (C1-C8)hal oaI kyl, aryl (Cl-C8)al kyl, (Cl 21 C8)Hheteroal kyl,
aryl4 hehetetedagh of (aﬁiLHmgaddpewoptmmylﬂyombstmteldwmrfmm one2@ tinteadubytimentsno,
aryl am no, diaryl am nq,. hal oal kyl ami no a 3 di am no, and R
and Rc ﬁ‘ﬁlép"élﬁﬁfité’ ichﬁd&ﬂ%ﬂ}?é'ao qansisHrs %&ﬁ?ﬁﬁ@n@]%ﬁ{‘gn@‘o whi ch each is
att gche d K1Q9L Yyl hoi ety,
opt {onag PO G Gk Pl L RIS ER T Ealisl sl A(QCGRRA Hty
i nde7penkﬂc&emhr3y1 smtkceccvzanb CaRF 1 CERYasEONBARI.st i ng of hal ogen, hydroxy, (Cl-
27 C8)al kyl, aryl (C1l-C8)al kyl, (Cl-C8)al koxy, (C2-C8)alkenyl,
(02-108) al kynyI :

54. A composition in accordance with claim 52, wherein HAr is selected

2 from the group consisting of

N

NGe Q 0 g s

§)|/\3N ' § NIIE/> §)l/\s/) and §\ES/)

wherein each of said HAr groups is optionally substituted with from one to three substituents

b

independently selected from the group consisting of halogen, (Cy-Ca)alkyl, (C;-
Cg)heteroalkyl, (C;-Cs)alkoxy, (Ci-Cs)haloalkyl, O(Ci-Cs)haloalkyl, aryl(C,-Cys)alkyl, aryl,
heteroaryl, nitro, cyano, CO,RE, COR® and CONR®R".

NN N D bW
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28 (C3-C7)cycl oal kyl, (C4-C8)cycl oal kyl -al kyl, (Cl1-C8)heteroal kyl, (C2 29
C5) heterocyclyl, aryl, aryloxy, heterosubstituted(C3-C7)cycloalkyl,

het er oal kyb 038835substi t uted (C3-C7)cycl oal kyl, (Cl-C8) hal eafrkigh3/08899

O( C1- C8) hal oal kyl, nitro, 31 cyano, CO2R9, COR9, NRSRh, S(O gR9, SO2NRgRh,
NRgCONRNR 3NRgCORh, 32 NRgCOORh and CONRgRh, wherein R5, Rh and R are
each i ndependent |35 33 gebmpbatord Gktdrigndgrvatiiclaiansd, stlieadn af iskAnantdger of
(C1-C8)al kyl, or optionally two of 34 R5, Rh and R vvhe‘i? ttgl%heg to the
sang ni fre§dn 2ap dnaintegeneffionad te 8; ausr Ry and Rizarg pach indgpendenthysfigetedy i ng,

d.ih . i . ¢ { _ :
menter TobGCRaaneT P ar gt BEUCP GG (6 Cotkodp (G ReDpooh e,
hy drooxyC,)h41dalica) sikrey¢yan6 Ghetiff) @Hpenyl, NR(-GRerG8 pad B()y-phenyC1 38 C8) al koxy,
(C3-C7)cycl oal kyl, (C4-C8)cycl oal kyl -al kyl, (C1-C8)hal oal kyl, (Cl- 39

C8) het | kyl , - C5) het vyl , t t.itut.ed(,C3- | oal kyl, 40
he% el(raoglr IC<)§I gubs'gﬁ%ut {@%ﬁ'ﬁ@%‘%ﬁyﬁ&?f&?&%%%}@%ﬁkﬁf%aﬁa%gﬁeﬁ%?t ?g, %:/yano,
41 istely ' efapeti effeEiVe, arkdUARGS a bBbpundS(O) , R,
12 N B e N P whios ot B 43

pherdyl having the fapwiasnal |y substituted and R3, Rk and Rl are each

i ndependently 44 selected fromthe group consistingyof H (Cl-C8)alkyl and
(C1- C8) hal oal kyl, or 5 RPonally two of R, Rk R when attached to

t he sanme ni troggﬂ) aj_ﬁ\\aéex% conbi ned t qrPY : or si x-nenber ed
ring, and the substritatsr ik an 47 integer of fres 0 t§.2; 48 R2 is a
nmenber selected fromthe 0 onsisting of H (Cl-C8§
IR ( C1a)

alikyl, (CL 49

C8) hal oal kyl, aryl (Cl-C8) &l/ky d (C1- al kyl ene-Z _*herein Z is as
defined 50 above; 51 t e)éubscri pt mis an integer @ romO to 4; 309 WO
03/ 080545 PCT/ US03/ 08899 P52 the subscript p is an i pt#€ger of fromO to 3;
and 53 pharnmaceutically acceptable salts thereof.(Ri)p65. A nethod in
accordance with claim 64, wherein said conpound |owers ;2 serum chol esterol

levél's, serumtri gl yceri de levels, or a conbination thefeof. 1 66. A method
i n gccowhkasime Wi th claim64, wherein said conpound is 2 admnistered to a

human subject .in an anount of from about 1. te 200 ay. 1
67, B et hodk ot  FERLET FOPIRAerBHRRRPL S g P SO R e
conpy i si ng adni ni giepi @Y-dalfy ORBTOOR® and CONRIRUWheRld B® &id Rtirk eschamount
of a compound 3 havi ng t he formul a:

€

8 independently selected from the group consisting of H and (C,-Cs)alkyl;

9 Y is a member selected from the group consisting of CH,OR", CO,R*, CHO,
10 CONR‘R™, CH(=NR"), CH(=NOR®) and carboxylic acid surrogates, wherein
11 R® is a member selected from the group consisting of H, (C;-Csg)alkyl, (Cs-
12 Cg)alkenyl, (C3-Cg)alkynyl, (C3-C7)cycloalkyl, (Cs-Cs)cycloalkyl-alkyl, aryl,
13 aryl(C;-Cg)alkyl and (C;-Cg)alkylene-Z, wherein Z is selected from the group
14 consisting of COR?, COOR?, NR‘R%, NR’CONR‘R’, NR’COR®, NR*COOR*
15 and CONRYR® wherein RY, R® and R are each independently selected from the
16 group consisting of H, (C,-Cg)alkyl and phenyl, or optionally two of RY R
17 and Rf when attached to the same nitrogen atom are combined to form a five-
18 or six-membered ring; and wherein R™ is selected from the group consisting of
19 H, (C;-Cg)alkyl, aryl, OH and SO,R", wherein R" is selected from the group
20 consisting of (C,-Cg)alkyl, (C;-Cs)haloalkyl, aryl(C;-Cs)alkyl, (Ci-
21 Cs)heteroalkyl, aryl, heteroaryl, (C;-Cg)alkoxy, aryloxy, alkylamino,
22 dialkylamino, arylamino, diarylamino, haloalkylamino and
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YR YR (RBAmX(R3)m/ X X -HAr and HAr (R)P (R)P 4 1lalb 5
wherein 6 X is a nenber selected fromthe group consisting of 0, S, SO SO
and NR, wwengnsvs¥s R is H, (Cl-C8)al kyl, CORa, COORa and CebNRaRns/edsey ei n Ra
and Rglagg) e?ﬁhl 8 i ndependently sel ected fromthe group consisting of H

al kyl ; gj a%a'l%l%nﬂﬁ‘(m&ﬁﬂ Reng {- Qe tibﬂhlll orfibiaePwithke pitropen of
CH e, CO2Re, ?n RCRmM CH( =NRC) , >h and carboxyllcg?C|d
sur24)gat es, vvhereatnm td whith ¢agh & ﬁ@nwrtosf@lnéé iser Cffrsé?ﬁme eEdding: consi sti ng

Cl- C8
i - el WS EL AR i i
he CC]I\I geéf i SNSRSL:S%E lt\llﬁR% g dehted fromp thelefougoaumbistingof IoflogefRhlydr&@GORA;- NRdRe,

15 and CONRd

oach ndleEendent|98)glévbexyé@1quylﬁ&l Gk (e Enelernic ok 2" ¢
| and

Syl oo geeyeat sy, COpeant e

forma five- 18 or
SI x29“rerrber ed ri nng)aetdromiykﬂybmryl mylpsy,mtembﬂltmmdﬁﬁstwbgh?wl detesealkylng of

(C1-C8)al kyl, a h
20 %Q)nm sting of ’(‘K‘?it“@g)jépoﬁ 7)CYE %ﬁﬁ%@éﬁ?@#ﬁ ??9! ?&C@ﬁ(g t?at(glgrgtig
(O o Ry, Car s OB O R R0 N N IR T M/COR,
di a3%! ami no, _ hal oNRﬁ@o’ %raodéiﬁm&%l dwbmmd%ﬁ ﬁyﬂlybﬁq 4o cocvindmeendemivRe ar e

optjionally combin t t
for#ﬁ a five- orI S?Qg M‘)&P% $an %%ggggtlpééfﬁ aBE]é{ZErC‘é‘gp{}{l', 0?%?’2?I§/ﬁlyg%tbﬁ’gggﬁl ;O
fSUb§4 j[ LUt ed with Re QI‘P][aﬂaR‘ k?hef?] b1:tz&ﬂhe«$ﬂbtﬁb sdrnenitio ger? ftoimnate pembimad ko fosmlaect ed
romthe group consisting o al ogen Cl- 27 C8
ar y$5( Cl- C8) al kyl , ﬁ(/q:pr@g%amb&ryd ﬂ?ﬁ%?ﬂé}ég “%é%mtgllwz"’é%%%’gbﬂ%ow 5g
bC 7) cycl 0?2] Pﬂl an&g4 )ﬁ%}ﬁ%lepﬂl}t]lg%@ndéﬂti&yﬁelec{e@%o@)H%eérgﬁ}f)@ddébéhni6@2 29

eterocyc ary oxy, erosubstituted(C3-C7)cycl oal
hety,r oal kyl 30 shdisgent hljlch’dX)( @3r-C7)athyt | (6210e)alkenyIC(C L8} abkiyonl, kyit-,

Cl C8) hal oal kyl
R ) Y kb2 (Cs-Crjeycloalkyl, (Ce-Cy)eycloalkyl-alkyl, (Ci-Ca)haloalkyl, (C:-

39 Cg)heteroalkyl, (C,-Cs)heterocyclyl, heterosubstituted(Cs-C7)cycloalkyl,
40 heteroalkyl substituted (C3-Cr)cycloalkyl, O(C,-Cg)haloalkyl, nitro, cyano,
41 phenyl, O-phenyl, NR\-phenyl, S(O);-phenyl, CORJ, COOR, NR'R¥, S(O).R/,
42 SO,NR'R¥, NRICONR'R, NR'COR¥, NRICOOR* and CONR'R" wherein the
43 phenyl ring is optionally substituted and RJ, R¥ and R! are each independently
44 selected from the group consisting of H, (C,-Cg)alkyl and (C,-Csg)haloalkyl, or
45 optionally two of R/, R¥ and R' when attached to the same nitrogen atom are
46 combined to form a five- or six-membered ring, and the subscript r is an
47 integer of from 0 to 2;
48 R? is a member selected from the group consisting of H, (C,-Cg)alkyl, (C;-
49 Cg)haloalkyl, aryl(C;-Cg)alkyl and (C;-Cs)alkylene-Z, wherein Z is as defined
50 above;
51 the subscript m is an integer of from 0 to 4;
52 the subscript p is an integer of from 0 to 3; and
53 pharmaceutically acceptable salts thereof.

1 57. A method in accordance with claim 56, wherein said administering is

2 intravenous, transdermal or oral.
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31 cyano, CO02R9, CORE, NRERh, S(O gRg, SO2NRgRh, NRgCONRhR 3NRgCOR, 32
NRECOORh and CONRERh, wherein RE, Rh and R are each independently 33

sel ect ed Wpanmsdses gr oup consi sting of H and (Cl-C8)al kyl, pom/usps/osseal | y two
of 34 Rg, Rh and R when attached to the same nitrogen atom are conbi ned
to forma 35 five- or six-nmenbered ring, and the subscript g is an integer
of fromO0 to 2; 348 each nith@fdr M3dilatiag heniixeresistadepidrckabjdcy saidinegthed from
the group consisting of 37 halogen, hydroxy, (Cl-C8)alkyl C2- C8).al kenyl ,
( C2-2C8) eompyising, administeging ) saidgipyect EE@I%IE?)‘E&%W eRyYe mount of agOmP" d y
(04_308)%)(’?‘49%3%% .kyl, (Cl-C8)hal oal kyl, (Cl- 39 C8)heteroal kyl,

(C2-C5) he ocyclyl, heterosubstituted(C3-C7)cycl oal kyl, 40 heteroal kyl
substituted (C3-C7)cycl oalkyl, O(Cl-C8)hal oal kyl, ni re cyano, 41 phenyl,
O phenyl, NR -pheanyl , henyl, COR , COORS S(OrrR, 42
SC2NRRK, NWCONRRR NRRCOORKk and Rk.Jwhéyein the 43 phenyl
ring is optionally su d and R3, Rk and R ~are 1>l01 i ndependently 44
sel ected fromthe group cgnsiystang of Haq(Cl- C8)al kyl and—(H&t- C8) hal oal kyl ,
or 45 optionally two of \/ Rk and R when attach t he sane nitrogen
atomare 46 conbined t&%orma five- or six-menber ng, and the
subscript r is an 47 integer of fromO to 2; 48 1)i/é a nmenber sel ected
fromthe group consisting of H (Cl-C8)alkyl, (C1 49 C8)hal oal kyl,

arylg C1- C8) al kyl and (Cl4a&4)al kyl ene-Z, wherein Z is adbdefined 50 above;
51 t e s bg.cript mis an integer of fromO to 4; 52 the subscript p is an

i nt eger Y fromo to 3; and 53 phar maceutical ly acceptable salts thereof.
311 GAD 03/ 08R5¢+o mfibet a0t IFBER thelgr6@ cohsizihiofiO] B, $O,S0 dardR ywvhéreinl ai m

67, wherein said conmpound is 2 m, ni red Juman subj ect 4y n an_ anount
of from about 1 niyi% a(&‘btﬁﬁ@al@doé Hg%ébﬁdé’gﬂ&gi‘]%gw &1 uﬁo‘ﬂ’dil?'n At E¥dance
wth claimé67, | 1 i Al 1 subj ect
Hogdt her i th' a e B B ST thd o O TR o T
accordance W tia mlemibar Glectadfome the maipmicandisting of €H @B, iGO:RS, CHOs avenous,

O Al on Ty Qo PUBSGH SHERIGT Yol B AFSLSEL i (1

11 R° is a member selected from the group consisting of H, (C;-Cg)alkyl, (Cs-

12 Cg)alkenyl, (C3-Cg)alkynyl, (C5-C7)cycloalkyl, (Cs-Cs)cycloalkyl-alkyl, aryl,
13 aryl(C;-Cg)alkyl and (C;-Cg)alkylene-Z, wherein Z is selected from the group
14 consisting of COR?, COORY, NR°R¢, NR'CONRR’, NRCOR®, NR‘COOR®
15 and CONRYR® wherein RY, R® and R are each independently selected from the
16 group consisting of H, (C;-Cs)alkyl and phenyl, or optionally two of RY, R®

17 and R when attached to the same nitrogen atom are combined to form a five-
18 or six-membered ring; and wherein R™ is selected from the group consisting of
19 H, (C;-Cg)alkyl, aryl, OH and SO,R", wherein R" is selected from the group
20 consisting of (C,-Cg)alkyl, (C;-Cg)haloalkyl, aryl(C,-Cg)alkyl, (C;-

21 Cg)heteroalkyl, aryl, heteroaryl, (C;-Cs)alkoxy, aryloxy, alkylamino,

22 dialkylamino, arylamino, diarylamino, haloalkylamino and

23 di(haloalkyl)amino, and R™ and R® are optionally combined with the nitrogen
24 atom to which each is attached to form a five- or six-membered ring;

25 HAr is heteroaryl moiety, optionally substituted with from one to three substituents
26 independently selected from the group consisting of halogen, hydroxy, (C;-
27 Csg)alkyl, aryl(C;-Cg)alkyl, (C,-Cg)alkoxy, (C;-Cg)alkenyl, (C2-Cs)alkynyl,
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and \~ HAr HAr J (R) (R )P 3 lalb 4 wherein 5 X is a nenber selected
fromthe group consisting of 0, S, SO SO and NR, wherein 6 Ris H,

( Cl1l- CB) alwplo3/ng€d®km, COORa and CONRaRb wherein Ra and Rb aPeTA®03108879

i ndependent|y selected fromthe group consisting of Hand (Cl-C8)al kyl; 8 Y
| s g member sel eC{C%CtJ)E}Q[Ba‘HQ@ (%Q%Bbyémﬁ&yﬁhlk?]g((Qlf-CQ@t&oallwnE(CQ-l nR is

selected 9 from

roup consisting o , heteroal k
hle'f( 29 oaryl , I phenny)E@mpydIba@ﬂl Wyloxb@ﬁ@éﬁw@%@%@@ﬂ (apcw}oallarll he{;\mqlkyl
a am no-| ower a N
al kyid, carbanoyl - ?ugé\%tlu tethE CchP{ lﬁX‘ﬁkl C%hglélﬂkﬁlbgt(ltowhgﬁ)la &enﬂwl ikt

ute r al’kyl and

ca[)ﬂf,){arr;)y![ ZUbSE Lt%yaﬁd (p@ﬁtWCORﬁSNRIH{h S@)QR'E SOpBRYR" mngé?t@NR "Rl NBFGORY
substituted w romone to thre sustlt 4 d d | ect ed
FroM the. or oun CoNBIGODRS 2o CNRER ety sndch arq BEEpdenepgentty®®' ©°1 €

aryj{ Cl1- C8) al kyl
(C3£3(C7) cycl oal Kyl eﬁe%é?%?cyc ggl ﬁéﬁ%l_sgﬁééfﬁ%ﬂb!gcé:)@%g(f}goggw&ﬂlly tw&@f

ES% et elr (lzclycl >1/ I8 RE yzt and&llévbmyégtta‘gl;%todlbm Isiem mmoect( mm@I9 egmbmaql Kyﬁorm a
eter oa S stitute
o G2 C8) h)altl oal kyl ! V‘°ﬁi°1r F‘é'mi’@ %fff%lﬁB% %@é‘?ﬁa %)t(fdﬂég ,g%é?%ﬁfé‘ﬁg", t°§02|\|Rth,

NRIEEONR' R, NRARORAd R 202 Neabeiinte de Red ﬁ«unemigaomonatsti@mf R are
eac ndependent I éa 312 WO 03/ 08054 / US03/ 08899 21 sel ect ed fromthe
gro3ip consi sting logqnahxﬂrem(@fs?a)au%}’l (CuLslafenpn - Go)alkynys (Ci22 R, Rn and

e aLache LapANe TR SAURRNET CLORBEIEILISE [0S, (0,1 1

or X- menbered ri romO 0 2; 24
eackp R and R3 i scga)hére:rasbﬂdyl |(Ggie)g)mletémyblyl &eﬂemtshbxﬂltdted(mﬁ@véc}gmu:ryl consi sting

of 25 hal ogen, dro Cl1-C8 al k I C1
26 48) al koxy, (cs X%Eh %(SIQWW%‘%G&Jmlgéklféﬁymﬁ?mﬁ‘c?(‘g’? g?loal (kyl
(Clyy 27 C8) hetero é}%ypﬁﬁl? }qCS’(Ej)H)henyl COR!, COOR’, NRIR¥, S(O),R/,

het er osubsti t ut ed eteroa kyl substitu ed

(c341:7) cycl oal kyl sognqm OSRCONRIRYNRIGOR's HR'CQERS and CONRIBryhered thpeny |

N

selected from the group consisting of H, (C;-Cs)alkyl and (C;-Cs)haloalkyl, or

45 optionally two of R/, R¥ and R! when attached to the same nitrogen atom are
46 ' combined to form a five- or six-membered ring, and the subscript r is an
47 integer of from O to 2;
48 R? is a member selected from the group consisting of H, (C;-Cs)alkyl, (C-
49 Cg)haloalkyl, aryl(C-Cg)alkyl and (C,-Cs)alkylene-Z, wherein Z is as defined
50 above;
51 the subscript m is an integer of from O to 4;
52 the subscript p is an integer of from 0 to 3; and
53 pharmaceutically acceptable salts thereof.
1 59. A method in accordance with claim 58, wherein said administering is
2 intravenous, oral or topical.
1 60. A method in accordance with claim 58, wherein said compound
2 modulates a condition selected from the group consisting of polycystic ovarian syndrome,

(9%

Impaired Glucose Tolerance, obesity, gestational diabetes, Syndrome X and atherosclerosis.
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31 phenyl ring is optionally substituted and R, Rk and R are each

i ndependently 32 selected fromthe group consisting of H (Cl-C8)alkyl and
(Cl1l- C8) hawoaBkgis4s or 33 optionally two of RR Rk and R waerusat/ossehed to
the sanme nitrogen atomare 34 conbined to forma five- or six-nmenbered
ring, and the subscript r is an 35 integer of fromO to 2; 36 RR is a
menber sel ect ed fgOM t Nen KGR a6QHGARE Wigh M58, (WBbre@Byaid kyimpouris 37

C8) hal oal kyl -, aryl (C1-C8)al kyl and (Cl-CA4)al kyl ene-Z, wh in
o e araBisisbesiie a ko guio @R ARIOUM d1dTorh Sbaid gk Ioibopt SHTRE BUa0 t he

subscript pis an integer of fromO to 3; and 41 pharnmaceutically
acceptabl e salts §h1er eRmetod R aclrhiREWith AIRNSS, hiheREE O5id aoAGoudiD cl al m
71, wherein R' is select eé fromthe group consisting of

( C1-2C5) adnkiytister¢d3s- a@ﬂx)xmcslubﬁbﬂ«ygqthe(r@@ﬂ@pmrmemlltlcdhdac(c@ma@e @5‘)"@( kynyl ,
wherein the groups are opti onal |y substi tuted with one or nore hal ogen

atons; 4 (ii) ht h i e

opt ilonal | y substi ﬁ; {2 ﬁ@c Clalmb%l(‘t%ﬁ%lé g!ﬁ%g{;xg@@%gqg romt he
group COShi Eérétgm%rﬂbﬁ{aﬁon@x@h aQ‘h)rl@daHy Effe&tﬁk-a@éﬁt&blé@t)é& fronﬁthelgﬁﬂ;p

-S(Om (CL-Coal kyl), -OH, -NR3aR4a CO2R5a, _CONR3aR4a COR4a, 7 -NR

32 CONRaeRditingof 2 iforyipreadriofher n(seilms‘?&ym@guﬁfést&@?é%dme%%Q dfrBarsa; 8

-R8 9

Dy oa iR PR o B URaRRE R e HiBd ko bl e 10
(CH’Z)O GhsRBag (nGit2jog ANFUBEEOR  Oa; -(CHZ)OlCH(RSa)(CHZ)glNR4aSOZR1Ia 11
- (CHR3a) Pl C02R12a; - ( CHR3a) Pi NR3aR4a; _( CHR3a)s1CONR13aRl4a' 313 WO

03/ 080545 PCT/ US03/ 088 0- RL6 d RL7
12 ‘LI HR15a 13 wh‘{* n‘?m‘éh‘&fﬁéﬁ%%%g W%q?q‘&e“&‘f‘ i § sibjgqh, Al IIM‘:%’{&and W are

| Nt eger S r%eld%’ﬁlsteﬁh kS sald §19b e’etat}ile{ia hﬁ&uﬂlgwee@&eﬁm&imsfhe&npéuxﬁllt 03;
t 1i s1t ob; uI| ol;vlislto3; and isl 15 to vl + 1) and wherein R3a and

Rda 3arehavm&tberfmtmvt14y H, Cl1-C5 al kyl, phenyl or benzyl, Rya 16 is H Cl1-C5
al kyl or NR3aR4a, R6a is phenyl, napht hyl , pyridyl, i(rri dazol yl, indoxyl, 17

i ndol i zi nyl, oxazolyl, _.thi lyl, thienyl, pyrimgdyl|-rt 1-pyrazolyl
optionally subs i’ thy 18 one or nor@&3sube
group consi sti nzg :{())"f . -C4 al kyl, Cl-C4 19~a¥k

-S(Om (G -Cbhal kyl), -O—I, \\):_mlrMa, -(;%RSa,
-

4 la

5  wherein

6 X is a member selected from the group consisting of O, S, SO, SO, and NR, wherein

7 R is H, (C;-Cg)alkyl, COR?, COOR® and CONR?R” wherein R* and R” are each

8 independently selected from the group consisting of H and (C;-Cg)alkyl;

9 Y is a member selected from the group consisting of CH,OR®, CO,R’, CHO,
10 CONR‘R™, CH(=NR"), CH(=NOR®) and carboxylic acid surrogates, wherein
11 R°® is a member selected from the group consisting of H, (C;-Cg)alkyl, (Cs-
12 Cg)alkenyl, (C;-Cg)alkynyl, (C3-Cy)cycloalkyl, (C4-Cs)cycloalkyl-alkyl, aryl,
13 aryl(C;-Cg)alkyl and (C,-Cs)alkylene-Z, wherein Z is selected from the group
14 consisting of COR?, COOR?, NR°R®, NR‘CONRR', NR‘COR’, NR‘COOR*
15 and CONRYR® wherein R¢, R® and R are each independently selected from the
16 group consisting of H, (C;-Cg)alkyl and phenyl, or optionally two of RS, R°
17 and R’ when attached to the same nitrogen atom are combined to form a five-
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20 -NR 3aCONR3aR4a and -CvlFH, 1, R7a is a Cl1-C8 saturated or unsaturated,
straight-chain, 21 branched or cyclic al kyl ene or al kylidene group

opti onal Iwossbsisit uted with one or nore 22 groups sel ect edTfusesrdsed o,
hydroxyl, thiol, am no, nonoal kyl am no, dial kyl am no, 23 acyl am no,
carppxyl, al kyl caghagilembefedi ringdbiyd whaeiayR" isaertied front sherppoupniansistingdfk oxy

24 al kenyl oxy, al kyl car bonyl oxy and aryl carbonyl oxy, a.is a.Cl-C8
st r# ght - chai n or HbtGrfepiakyl, M{Q}iﬁ‘éﬁéﬁf‘”ﬁm Rﬁéﬁ@ggﬁfliffﬂ%meﬁmup

substituted with : } S((SE r ' ronoal kyl

am o, dial kyl amgdr%gl,s%%%ﬁi%gakﬂyﬁ%sy ,1%?’0%?1(%\9%&“?%2@1, car boxyl and
27 phenyl, R9a an@;)Ritemakuyk aryldepeanayh(CyChalkeky,@Bylakkyalkylapinoonal | y
substituted with gne or ., 28 re groups consi st of C1-C5 al koxy, aryl
and?khet eroaryl , \Aﬁéﬁ‘éﬂaﬁmﬁ‘% fmop glapﬁgwypﬂ&loatllgg%ﬁgl&ﬁnﬁw optional Iy
subgtituted wth &iﬂﬁl@aﬁl&}%ﬂn@,%&@“‘ﬁﬂ'ﬁc%@@itﬁﬁhl cdrhiRed Reth gieonirogéh

consi sting of halo, Cl- al kyl, C1-C4 al koxy, -NO2, -S(O ni(C -Cosal kyl),
-OH4 - NR3aR4a, 3dtom@omwks:d eaclo@NtRelr4ld0 foméwm:ﬂx—_ SCENRBaR4a and

-C'1FN11, ang .wherein the 32 het.erear ' x ' I i tuted
wi tfP one or ése‘éeﬁ%g%‘?frﬁ‘&ﬁf% og%é '&C eséi)sftfrng?ﬁ?%gqydgégg% {833@8 gﬁgﬁ?@%%#g ch)f
hal g5 Cl- C4 al kyl ind&fen@éntB/ delosted froNOhe gré(pQonbiiitg 6Rialldgen) hydrédty, (G4 - NR

3aRd4a, -CO2RSa, - R3aR4a NR3aCOR4a R3a 4a a - Fwl, Rl la
i s 285 methyl or ©hakyh ariiitare)dkylnCifralkoxy, @5@? nyly {E%G@é#ﬁv%t ed with

one,or two nenber fr . AN i C1-GC5
al K7, phenyl , beﬁsﬂ:}@ 7?%!1%&%’395%%5@ }éil%é' ?lﬁﬁ?,(icl\lxl\ﬁélhgiarj?%?( ﬁ'le’s((c:: -C5 al kyl ,

phexy! , napht hyl , Chaetznpcyaylg axyy, rarglyky, deeraspbstivuted (G- Gridystaatkyl duterpalkyl 38

one_or nore substituents selected fromt r SiS§ i of halo, Cl1-C4
alk3t, cl-c4 39 a?“i’BWEed-@@E?)CYéP ¥ &IB%QP%’?‘) ,B?GDFS,S%?%%“?LrQZ‘ ®>  COPRSa,
'_C?‘%ama’ _NR3aGRR4 360, OCORR RRER", S(O)}RYE0,RRER", NIFCRINR'F RECOR',

i ndependently sel ect ed frhom al kylg, haI kenyl , 41 aryl, aral kyl and

cyc3dal kyl , wher eNREEAOR] and FONRR ophsrondl®) & anghBtare gachdndgpepddly or nore

Bt Sl O e R SPAShT 08 Rl SpuSiGhaloe
-S(£) n (CL- C5al kyké, RMaGHIR! whiBs altfbaed toG6R Rbse nitroghiRaam4ae comBRaaCoRbam ad4 - NR

3aCONR3aR4a, CH2NR3aR4a, OOCR18a and - Cv1F,,,1; .and, wher e"LE R13a ,and Rl4a
ar €35 45 incl uded fve- of ERRBeMbRIRFiBgRI4 shepbs@iph dNFaBinteess of Tomy 12y OR3a

46 Boraa 470 g R el tpcBenfclibieg FERURE agabiing & 0 -1

opt3onal |y subst i haloged, ydroxy, (€, -Colalkywi(Gg Cs)alkenyl, (Co-Cg)alkynyl, (Ci-

38 Cg)alkoxy, (C;3-Cy)cycloalkyl, (C4-Cs)cycloalkyl-alkyl, (C;-Cg)haloalkyl, (Cy-
39 Cg)heteroalkyl, (C,-Cs)heterocyclyl, heterosubstituted(Cs-Cq)cycloalkyl,

40 heteroalkyl substituted (C3-C7)cycloalkyl, O(C,-Cg)haloalkyl, nitro, cyano,

41 phenyl, O-phenyl, NR\-phenyl, S(O),-phenyl, COR’, COOR/, NR'R, S(O).R/,
42 SO,NRR¥, NRICONR'R, NRICOR¥, NR'COOR¥ and CONR'R" wherein the
43 phenyl ring is optionally substituted and R}, R¥ and R' are each independently
44 selected from the group consisting of H, (C-Csg)alkyl and (C;-Cg)haloalkyl, or
45 optionally two of R/, R¥ and R' when attached to the same nitrogen atom are
46 combined to form a five- or six-membered ring, and the subscript r is an

47 integer of from O to 2;

48 R? is a member selected from the group consisting of H, (C;-Csg)alkyl, (C;-

49 Cs)haloalkyl, aryl(C,-Csg)alkyl and (C,-Cs)alkylene-Z, wherein Z is as defined
50 above;

51 the subscript m is an integer of from 0 to 4;
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48 substituents: C1-C5 al koxy; phenyl, optionally substituted wth one or
nore substituents 49 selected fromthe group consisting of halo, CL-C4

al kyl, CiwQAsasdsexy, -NO2, -S(Onl(Cl- 50 Coal kyl), -OH PHRUBaAKRI9

- CO2R5a, _CONR3aR4a, _NR3aCOR4a, _NR3aCONR3aR4a and 51 -C,, 1Fwli benzyl,
0pt520naI5I2y Stﬂb%ﬁ&sbﬁptqd}sw'rr]xtu:ﬂemefﬁbnn@toe3 qmbist i tuents selected fromthe
group consisting Q alo, Cl-C4 a |, Cl-C4 al koxy, -NQO2,

-S(B) miL( C1- CH&PI@WW%C altygcceptgbie ol 'éther?,é CO2R5a, -CC]\IRéaR4a, _NR3aCOR4a,
_NR3aCONR3aR4a and -C'1Fwl, Rl6a is H, Cl1-C5 al kyl 54 or benzyl, Rl7a is
Cl-GS5 alkyl, C3- Cyc‘l\'n‘fetﬁddlﬂ}‘llaccd?aﬁﬁﬁlwﬂf clﬁlmlwhel%lngeﬂdbﬁmb‘burﬂ lswess aryl,
55 aral kyl or cycloal kyl ere the oup is optlonally substituted with
one Dr seoure cbolbsterol wenlssenm@tr@y@uﬂegev\elsomamntgn@m thergef-sti ng of hal o,
Cl-C4 al kyl, Cl-C4 al koxy, -NO2, -S(Om(Cl 57 Coal kyl), -OH -NR 3aR4a,

—CC%RSa’ CO\IRBaRé‘GE‘ )\ e%h%n%bcefﬁmgmaﬁﬁﬁﬁﬁ MfreirrSaid %&5%@@5

2 administered to a human subject in an amount of from about 1 mg to about 2000 mg per day.

1 67. A method of treating hyperuricemia in a subject, said method
2 comprising administering to said subject a therapeutically effective amount of a compound

3 having the formula:

Y r2 Y R?
= PN Z /\\
7 jHAr and S ——HAr
Ry
(R1)p/

4 la Ib

5  wherein

6 X is a member selected from the group consisting of O, S, SO, SO, and NR, wherein

7 R is H, (C,-Cg)alkyl, COR?, COOR? and CONR’R® wherein R* and R” are each

8 independently selected from the group consisting of H and (C,-Cs)alkyl;

9 Y is a member selected from the group consisting of CH,OR®, CO;R®, CHO,
10 CONR‘R™, CH(=NR®), CH(=NOR®) and carboxylic acid surrogates, wherein
11 R® is a member selected from the group consisting of H, (C;-Cs)alkyl, (Cs-
12 Cg)alkenyl, (C3;-Cg)alkynyl, (C3-C7)cycloalkyl, (C4-Cs)cycloalkyl-alkyl, aryl,
13 aryl(C,-Cg)alkyl and (C,-Cs)alkylene-Z, wherein Z is selected from the group
14 consisting of COR®, COOR®, NRR¢, NR‘CONR‘R, NR'COR®, NR‘COOR®
15 and CONR’R® wherein RY, R® and R are each independently selected from the
16 group consisting of H, (C;-Cg)alkyl and phenyl, or optionally two of RY R
17 and Rf when attached to the same nitrogen atom are combined to form a five-
18 or six-membered ring; and wherein R™ is selected from the group consisting of
19 H, (C;-Cg)alkyl, aryl, OH and SO,R", wherein R" is selected from the group
20 consisting of (C;-Cg)alkyl, (C;-Cg)haloalkyl, aryl(C;-Cs)alkyl, (C;-
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Cs)heteroalkyl, aryl, heteroaryl, (C;-Cg)alkoxy, aryloxy, alkylamino,
dialkylamino, arylamino, diarylamino, haloalkylamino and
di(haloalkyl)amino, and R™ and R° are optionally combined with the nitrogen
atom to which each is attached to form a five- or six-membered ring;

HAr is heteroaryl moiety, optionally substituted with from one to three substituents
independently selected from the group consisting of halogen, hydroxy, (C-
Cg)alkyl, aryl(C;-Cg)alkyl, (Ci-Cg)alkoxy, (C2-Cg)alkenyl, (C2-Cs)alkynyl,
(Cs-Cy)cycloalkyl, (C4-Cs)cycloalkyl-alkyl, (Ci-Cg)heteroalkyl, (C2-
Cs)heterocyclyl, aryl, aryloxy, heterosubstituted(Cs-Cs)cycloalkyl, heteroalkyl
substituted (C3-Cy)cycloalkyl, (C;-Cg)haloalkyl, O(C;-Cs)haloalkyl, nitro,
cyano, CO;RE, CORE, NRER", S(O),R®, SO;NRER", NRECONRR’, NRECOR",
NRECOOR" and CONRER", wherein RE, R" and R' are each independently
selected ffom the group consisting of H and (C;-Cs)alkyl, or optionally two of
R, R" and R when attached to the same nitrogen atom are combined to form a
five- or six-membered ring, and the subscript q is an integer of from 0 to 2;

each R' and R? is a member independently selected from the group consisting of
halogen, hydroxy, (C;-Cs)alkyl, (C,-Cs)alkenyl, (C,-Cs)alkynyl, (C;-
Cg)alkoxy, (C3-C7)cycloalkyl, (Cs-Cs)cycloalkyl-alkyl, (Ci-Cg)haloalkyl, (C;-
Cg)heteroalkyl, (C,-Cs)heterocyclyl, heterosubstituted(C;-Cr)cycloalkyl,
heteroalkyl substituted (Cs-C;)cycloalkyl, O(C,-Cg)haloalkyl, nitro, cyano,
phenyl, O-phenyl, NR\-phenyl, S(O),-phenyl, COR’, COOR/, NR'R¥, S(O),R/,
SO,NR'R¥, NRICONR'R, NRICOR*, NRICOOR* and CONR'R* wherein the
phenyl ring is optionally substituted and RJ, R¥ and R' are each independently
selected from the group consisting of H, (C;-Cs)alkyl and (C;-Csg)haloalkyl, or
optionally two of R/, R¥ and R' when attached to the same nitrogen atom are
combined to form a five- or six-membered ring, and the subscript r is an
integer of from O to 2;

R?is a member selected from the group consisting of H, (C;-Cg)alkyl, (Ci-
Cg)haloalkyl, aryl(C;-Cg)alkyl and (C,-Cs)alkylene-Z, wherein Z is as defined
above;

the subscript m is an integer of from 0 to 4;

the subscript p is an integer of from 0 to 3; and

pharmaceutically acceptable salts thereof.
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68. A method in accordance with claim 67, wherein said compound is

administered to a human subject in an amount of from about 1 mg to about 2000 mg per day.

69. A method in accordance with claim 67, wherein said compound is

administered to a human subject together with a pharmaceutically acceptable carrier.

70. A method in accordance with claim 67, wherein said administering is

intravenous, oral or topical.

71. A prodrug agent having a formula selected from the group consisting
of’
Y Y
2 2
R3 CN xR (R = xR
( )m | _ m | = \/\
= Z\
7 j—HAr and - ——HAr
R,
®R",
la Ib
wherein

X is a member selected from the group consisting of O, S, SO, SO, and NR, wherein
R is H, (C;-Cg)alkyl, COR?, COOR® and CONR’R® wherein R? and R" are each
independently selected from the group consisting of H and (C;-Csg)alkyl;

Y is a member selected from the group consisting of CO,R”, wherein R” is selected
from the group consisting of alkyl, heteroalkyl, aryl, heteroaryl, phenyl-lower
alkyl, benzamido-lower alkyl, di-lower alkylamino-lower alkyl, ureido-lower
alkyl, N’-lower alkyl-ureido-lower alkyl, carbamoyl-lower alkyl, halophenoxy
substituted lower alkyl and carbamoyl substituted phenyl,

HAr is heteroaryl moiety, optionally substituted with from one to three substituents
independently selected from the group consisting of halogen, hydroxy, (C;-
Cg)alkyl, aryl(C;-Cg)alkyl, (C;-Cg)alkoxy, (C»-Cs)alkenyl, (C,-Cs)alkynyl,
(C3-Cy)cycloalkyl, (C4-Cg)cycloalkyl-alkyl, (Ci-Cg)heteroalkyl, (Cs-
Cs)heterocyclyl, aryl, aryloxy, heterosubstituted(Cs-Cr)cycloalkyl, heteroalkyl
substituted (C3-C7)cycloalkyl, (C;-Cg)haloalkyl, O(C;-Cs)haloalkyl, nitro,
cyano, CO,RE, COR®, NRER", S(O),R?, SO,NRER", NRECONR'R', NRECOR”",
NRECOOR" and CONRER", wherein R, R" and R' are each independently
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selected from the group consisting of H and (C,-Cs)alkyl, or optionally two of
RE, R" and R when attached to the same nitrogen atom are combined to form a
five- or six-membered ring, and the subscript q is an integer of from 0 to 2;

each R' and R? is a member independently selected from the group consisting of
halogen, hydroxy, (C,-Cs)alkyl, (C2-Cg)alkenyl, (C,-Cs)alkynyl, (C;-
Cg)alkoxy, (C3-Cs)cycloalkyl, (Cs-Cg)cycloalkyl-alkyl, (Ci-Cs)haloalkyl, (Ci-
Cg)heteroalkyl, (C2-Cs)heterocyclyl, heterosubstituted(Cs-Cy)cycloalkyl,
heteroalkyl substituted (C3-C7)cycloalkyl, O(C;-Cg)haloalkyl, nitro, cyano,
phenyl, O-phenyl, NRi-phenyl, S(O)-phenyl, COR!, COOR’, NR'R¥, S(O):R’,
SO,NR'R¥, NRICONR'R!, NRICOR*, NRICOOR* and CONR'R* wherein the
phenyl ring is optionally substituted and RJ, R¥ and R' are each independently
selected from the group consisting of H, (C;-Cs)alkyl and (C;-Cg)haloalkyl, or
optionally two of R/, R* and R' when attached to the same nitrogen atom are
combined to form a five- or six-membered ring, and the subscript r is an
integer of from O to 2;

R? is a member selected from the group consisting of H, (C;-Cs)alkyl, (C;-
Cg)haloalkyl-, aryl(C;-Cs)alkyl and (C;-Cs)alkylene-Z, wherein Z is as defined
above;

the subscript m is an integer of from 0 to 4,

the subscript p is an integer of from 0 to 3; and

pharmaceutically acceptable salts thereof.

72. A prodrug agent in accordance with claim 71, wherein R” is selected
from the group consisting of (i) (C-Cs)alkyl, (Cs-Cs)cycloalkyl, (C,-Cs)alkenyl and (Co-
Cs)alkynyl, wherein the groups are optionally substituted with one or more halogen atoms;
(ii) phenyl, naphthyl and pyridyl, wherein the groups are optionally substituted with one or
more substituents selected from the group consisting of halo, (C;-Cs)alkyl, (C;-Ca)alkoxy,
~NO, =S(O)mi(C1-Csalkyl), ~OH, -NR*R*, ~CO;R*, ~CONR*R*, -NR*COR",
—NR*®CONR¥R* and —C,Fu1; (iii) ~(CHR**)R®; -R®OR™; —-R**0,CR*NR*R*;
~R®COR®; -R™NR**COR**; —-R™*NR*R*; —(CH,)o; CH(R*)(CH,)q10.CR*;

—(CH2)o1 CH(R**)(CH,)INR*“*COR®; —(CHz)o1 CH(R**)(CHz)q NR*CONR*R™,;
~(CH,)o1 CH(R™)(CH,)q NR®*COOR'"*; ~(CH2)oi CH(R*)(CH,)q NR*SOR ' *;
—(CHR*),;CO,R'%; -(CHR*),;NR*R*; ~(CHR™);; CONR'*R'*,
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0o

J _(CHa)s R% 0
o o % N (CHur
>=< ' R163’N\/‘ and L‘H)\O)J\O’Rwa

. Rise

wherein the subscripts m1, o1, q1, s1, t1, ul, vl and w1 are integers as follows: m1 is O to 2;
ol andqlareOto5;plislto5;slislto3;tlislto5;ulisOto1;vl islto3;andwlis1
to (2v1 + 1) and wherein R* and R** are independently H, C;-Cs alkyl, phenyl or benzyl, R*
is H, Ci-Cs alkyl or NR*¥R*, R® is phenyl, naphthyl, pyridyl, imidazolyl, indoxyl,
indolizinyl, oxazolyl, thiazolyl, thienyl, pyrimidyl, or 1-pyrazolyl optionally substituted with
one or more substituents selected from the group consisting of halo, C;-C4 alkyl, C,-C4
alkoxy, ~NO, —S(O)mi(C1-Csalkyl), —OH, -NR**R*, -CO,R**, -CONR*R*, -NR*COR",
~NR3**CONR*R* and —C, F.1, R"® is a C;-Cj saturated or unsaturated, straight-chain,
branched or cyclic alkylene or alkylidene group optionally substituted with one or more
groups selected from halo, hydroxyl, thiol, amino, monoalkyl amino, dialkyl amino,
acylamino, carboxyl, alkylcarboxyl, acyl, aryl, aroyl, aralkyl, cyano, nitro, alkoxy,
alkenyloxy, alkylcarbonyloxy and arylcarbonyloxy, R% is a C,-Cj straight-chain or branched
alkylene or alkylidene optionally substituted with one or more groups selected from amino,
monoalkyl amino, dialkyl amino, acylamino, hydroxyl, thiol, methylthiol, carboxyl and
phenyl, R’ and R'® are independently H, C;-Cs alkyl, optionally substituted with one or
more groups consisting of C;-Cs alkoxy, aryl and heteroaryl, wherein the aryl is phenyl or
naphthyl optionally substituted with one or more substituents selected from the group
consisting of halo, C;-Cy alkyl, C;-Cs alkoxy, -NO3, —=S(O)mi(Cy-Csalkyl), ~OH, -NR*R*,
~CO;R%, -CONR*R®, -NR*COR", -NR*CONR*R* and —CyF,, and wherein the
heteroaryl is pyridyl optionally substituted with one or more substituents selected from the
group consisting of halo, C-Cy alkyl, C;-C4 alkoxy, -NO;, —=S(0)mi(C1-Csalkyl), —-OH,
_NR¥R* —CO,R™, —CONR*R*, -NR®COR*, -NR*®CONR*R* and -Cy1Fu1, R''* is
methyl or phenyl, wherein the phenyl is optionally substituted with one or two members
selected from methyl and -NO,, R'* is H, C,-Cs alkyl, phenyl, benzyl, naphthyl or pyridyl,
wherein the C;-Cs alkyl, phenyl, naphthyl, benzyl and pyridyl are optionally substituted with
one or more substituents selected from the group consisting of halo, C;-Cy4 alkyl, C;-C4
alkoxy, -NO, —S(0)m(Ci-Csalkyl), ~OH, -NR*R*, ~CO,R*, -CONR*R*, -NR*COR",
—NR*CONR*R* and —C,;Fu1, R and R'* are independently selected from alkyl, alkenyl,
aryl, aralkyl and cycloalkyl, wherein the groups are optionally substituted with one or more

substituents selected from the group consisting of halo, C;-C4 alkyl, C;-C4 alkoxy, -NO,
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_S(0)m(Ci-Csalkyl), ~-OH, -NR*R*, -CO,R*, -CONR*R*, -NR*COR",
_NR®CONR*R*, ~CH,NR**R*, OOCR'® and ~CyF,; and wherein R'** and R'* are
included as ~(CHR**)CONR'*R'* wherein NR'**R'* is

™\ /\ /\
—N O —_ /\:>—OR33 —N NR32 —N NR3

CO,R*

EONNE O RN O RO ot

R¥*0,C R*R¥*NOC

—N? or —Ni>
CO,R* ’

R'3? is Cy1Fw1 or C;-Cs alkyl, wherein C-Cs alkyl is optionally substituted with the following
substituents: C;-Cs alkoxy; phenyl, optionally substituted with one or more substituents
selected from the group consisting of halo, C;-C; alkyl, C;-C4 alkoxy, —NO2, =S(O)mi(Ci-
Csalkyl), ~OH, -NR¥R*, —~CO,R**, -CONR**R*, -NR*COR", -NR*CONR*R™* and
~Cy1Fw1; benzyl, optionally substituted with one or more substituents selected from the group
consisting of halo, C,-Cy alkyl, C;-C4 alkoxy, -NO,, —S(0)mi(Ci-Csalkyl), ~OH, -NR*R*,
~CO;R®, ~CONR*R*, -NR*COR*, ~-NR*CONR*R* and -C,iFw1, R'® is H, C,-Cs alkyl
or benzyl, R is C,-Cs alkyl, C;-Cs cyclic alkyl, phenyl or benzyl, R8s H, alkyl, aryl,
aralkyl or cycloalkyl, where the group is optionally substituted with one or more substituents
selected from the group consisting of halo, C;-C; alkyl, C,-C; alkoxy, -NO,, =S(O)mi(C-
Csalkyl), ~OH, -NR¥R*, —CO,R*, -CONR™R*, -NR*COR", -NR**CONR*R* and
—CviFw1.
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