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WO 2005/ 019211 PCT/ US2004/ 017101 BI ARYL HETERCCYCLI C

COVPOUNDSAND METHODS OF MAKI NG AND USI NG THE SAMVE
WEeBLMATER1APPLI CATI ONS Thi s application clai ns PO®US2004/017101

benefit of and priority to U S. Patent Application

Nos. 60/475,430, filed June 3, 2003; 60/475, 453,

601 520 HAREL HEIEROCRC nﬁiﬁﬁow andMééf%g@%@&?
filed December 1WM§AWPJ’%$§{ & of which
are incorporated by reference herein. FI ELD OF THE

| NVENTI ON The present invention relates generally to
the field of anti-infective, anti-proliferative,

nggﬁ@p:dgﬁ;?@&?ﬁlg S hventi SﬁidPif ateato a famly of
b: i’l‘rh%;q apﬁg g Caim! ﬁ} Cq%gg‘rgttol} S@pﬁg{l tgi,bgﬂfaéent%phcanon Nos.
60/429 lleamﬁkaaQ@oji%@Wﬂs 433, R TAREHDLDO3;ADRIY0RSS,  filed Tuly 29, 2003;

Si'nce ‘the discovery of penicillinin
60/529708%, fdad:l Dstmnlpﬂrdﬁym(ﬁ aurd 60483 118840 §i)edrdevgmbeind 9, 2003, the enclosures
ounds ha e bee di scovered or specifically
Of“’EEP %Eﬁoﬁﬁf mg%Fﬁﬁfé?IC agents. It was once
belleved t hat |nfect|ous di seases coul d be conpletely
FIELDOFOHEANVENTRONCat ed with the use 15 of such
t herapeutic agents. However, such beliefs have been
shaheprd¥ntibeention trel&t@@kerﬁﬁﬂa{ll@ﬂ 8 $hefield 6LhtBirféctive, anti-proliferative,
m croorgani sns resistant to currentl ef fective
antmmf@mpeimy, @négmkug:tle @E‘tﬂtﬁ uMoreppastiitlarly, they invendien relates to a family

vir ant 0 t
of b@]rxlﬁlleﬁeéqégrcg oun'd%. oy [)é l)glggﬁgloun kng)?qu @Ft least one ]ﬁeterocychc
moitHEtheree asufeleasaherbRaitis aetits.bact eri a. For exanpl e,
resistant strains of Gam positive bacteria such as

BACRJRGUND n-resi stant staphyl occi,
penicillin-resistant streptOCOCC|, and 20

VaRGHIMGL BisERRt O}ﬁ&%ﬁﬂh% %0@905 M&re?%}'rﬁjcﬁpi%{he MU0z Pmany new

can cause seri s ‘and even f at al results for patl ents
compntietsthade hednhlistovtred es spciivallp desigreddor Ba@s entikiotihagents. It was

NCENE TR CEIT NI - ——

of stidHteraP@MR ZeivS! %%VGI’A!H&Q beliéf8 el Wh sBdkedibyth®Tfact that strains of
Gram negati ve bacteria such as H influenzae and M

cells:@t ricrérapandsrhanesistiabie cuigathy ¢ifectize thssapeutic ggentscoptinue to evolve.

In f , \6%?/3[1 Ar\]/tgnléyumaéﬁi%%)q c% eﬁg&b&%ﬁ‘%‘ﬁr clHlﬁa&/lElé?Hg ‘—QB@%@Y encountered
proﬂlérilé Qf)ith tﬁe?@rﬁerkaﬂc% of&éﬂﬂstﬁﬂ Ibelctedth. F orédxdmmefdsﬁtann gralns of Gram-

" Ant bi al - R t
posglve bg(‘derla q@b@s mg:lgg]c ;;glzpigg’glgt stq%yécg%%;gl%g@fﬁemstam stgeptococm and

vanF qn{fcl&?g&%ﬂnq LitQtocci @@ev@f ?Qé &M cdfSusd R8s il &Rh fatal

Imted to the area o anti - ective agents, because

results forsadiants ikfastedivith sbeteresistantlbavtaziae dBagdetih that are resistant to macrolide
nti-proliferative

antiBRb o PR R o & Ly pam PR e e e dgipioped. Also

res@ﬁﬁt' stralts @€ Uréflﬁ-r@gﬁtl\%rﬁabteﬁﬁ Qhdlf BIFAtihIRen-@0RIA K. éda@lh@ischave been
both effective agai nst resistant bacteria and

identifieds Saate. st F-Br hewet, “Antimdgrobial Resistance: The Example of Staphylococcus
aureus,” J. Clin. Invest., 2003, 111(9), 1265-1273; and Gold, H.S. and Moellering, R.C., Jr.,

“Antimicrobial-Drug Resistance,” N. Engl. J. Med., 1996, 335, 1445-53.
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51n the antibiotic area, despite the probl em of
i ncreasing anti biotic resistance, no new ngjor
wohkesges10f anti bi oti cs have been devel oped f oPCT/US2004/017101
clinical use since the approﬁh1 inthe United States
in 2000 of the oxazolidinone ring-contai nlnfg
anflihppeablem ofrgsistansyy isof Bmited e the 4rea of anti-infective agents, because
I d|
resiielRAP 00 bR eh SRR iy U ARG, BT Bl
cherﬂdilﬁéxfapy h@hére fotke nisere cxdyty @Xl(eéd for e aatifpfeotivt Al anBaeoliferative
R C. Mellerjn Jr., 10, "Li nezol d:. The First
agenty thabate BoROTHECIKE PgAISE BRsistant acﬁﬂf?aﬂné r%ﬂ“St?IHtSEF‘WéPf cancer cells.
Medi ci ne, 2003, 138(2), 135-142. OO OHN~ NN Q
F Ao therpagibiotig amsdquéq 6}@@@017 &R off insregging gntibiotic resistance, no new
majc?rn ctlés'sgsa&ta?lﬁb%#lc %tbeéfaév\é @@ %rrl‘fg.\cg@s@s R3 ltllieI %_Ip?)roval in the
organi sns. nately, nezoI| reS|s

Unitefl Statgaini2H08 ofithe oxbratidihonb einpgon@ining :ﬁﬂ].bloti]:5N§[¢(éS) 3-[3-fluoro-4-
Tsiodra

(4-mgrpholiny, e]éqny?]lz%’g)io g)%%ohfg rng]mezgyslglﬁ%égéle wht 10%1 lecf?ov% as linezolid
rsci
and gs%?c?ﬁﬁ% R tddeddife o eﬁ{dg(%dyeémﬁ&ﬁﬁ@ S@Q%C@ﬂfeﬁéﬁ%ﬁ 8r.,

acteria Cnenot heérapy (| CAA
“Lirferaliti SoolirtAQxaudlinqn8eittamiombid 8 A28 als bﬁ%@rnaBMgdmw@, 2003,

inezoljd is both a clinically effective and
138’% H Zal | y significant anti-mcrobial agent,
i nvestigators have been working to develop other
effective linezolid derlvat|g§E:JZQ4 t hst andi ng

the foregoing, there is an on for new
anti-infective and anti - rénlve agents.

Furt hernore, because i-infective and
anti-proliferatlve@ga have utility as
anti-inflanmatory s and prqkinetic agents, there

is al so an ongoi ng need for new conpounds useful as

i.-i nf.l.ammat or d rokln a.C ent s., SUMVARY ..
TR Y bt S o (o B e oy PRy ng{Cram-positive
org Ao DR rtRRE] E}' liSoldLtdsiskdnk Qedihy/ 6 (ﬁ?ﬁﬂ&ﬁs @B dlreddy being reported.
anti-proliferative agents, for exa

See cmdmm@rad péarde 21&@13r$t5§a 20 ﬁonmlewtg{ alara:gé RPQL, 347t 1179; Zurenko
et aP aﬁilotceeaa %We%’@m %ﬁqbalf Ml%g.s‘% en%g %%ﬁren%@ O ﬁﬁ%ﬁe;za?A gents And

I'ral “agent’s
Che&%@r%QHEMWSaHSEMCGJ.GAQWSA- Bepppaittes 261’29;11999) Because

inc B s I et A ATt AT crobia agent

mvcgggﬁbrs%e Been Wbr %ggb a&wﬁw&iﬂécﬁv@ﬁ&%ha%ﬁvaﬁ%&

er or prodrug reo erein -
S ell@&%t%standmg the foregoing, there is an ongoing need for new anti-infective and anti-

proliferative agents. Furthermore, because many anti-infective and anti-proliferative agents
have utility as anti-inflammatory agents and prokinetic agents, there is also an ongoing need for

new compounds useful as anti-inflammatory and prokinetic agents.
SUMMARY OF THE INVENTION

The invention provides a family of compounds useful as anti-infective agents and/or
anti-proliferative agents, for example, chemotherapeutic agents, anti-microbial agents, anti-

bacterial agents, anti-fungal agents, anti-parasitic agents, anti-viral agents, anti-inflammatory



5 fromthe group consisting of: OOO N IN(r) OO
N CH2-R3 CH2-R3 CH2-R3 CH2-R3 and A and B
wondspayxent |y are sel ected fromthe group conBCsuiSH®4/017101
of phenyl, pyridyl, pyrazi nyt3- pyrimdinyl, and
pyridazinyl; ML is selected fromthe group consisting
agens$, aptl/r pakinetic Kgastroingestingl Xaqde]atowly) agextst XThe (goipbandgé-tiage the
fo M L'-X-L2-X, MX-X-, ML1-X-X-, MX-X-L2, 10 and
L X %120 Mis an optionally substituted saturated,
unsaturated, or aromati 6 car bocycle, or an
optional ly substituted gd, unsaturated, or
aromatic 3-14 rrerrbm'_e@_iet_eza%éel_gl.,ﬁ;mﬁsm ni ng one or

nor e het er oat ons selected fron1the gr oup’ conS|st|ng of

ora Et ; oa%%]ticagg aé{%g&bggasgl €S elérgg i)}ho h%re? g?lre{éf:l S?ncﬁé{ is selected

5  froni €RQLEHD RSN of chem cal noieties or integers
| ater defined in the detailed description. 15

Parti cul ar embodlnentsOof co ounds of the ioQvention

i ncl ude ¥h hav Na: (Rl)g?fJ JR1) m F
ML-Aj: L @JOF CH3, F H2@ OF O
ML N~ O H2C- H2C- R3, O ML/
/NAOMLN R3, or. N h2C—RsV\D

2005/ 019211 F@'\TEB 004/@1271'%?1 - GHyBY ey { hGH2—R®
vari ables A, L, M R1, R3, and m are sel ected from’t he

A af SRR Sepstfenlly A Rlec s ool RosioliEF fPhopil B pyrozinyt,
pyrigHdin LE aﬂdpyﬁt&zh&wm f.a,@eleaea tfféﬁﬁtheg&cn@c&nﬁéung of M-X, M-L!, M-L'-

S nt eSIZlng Ore | N
X, MR B X Moo R, B oK. SR, N edt, ML,

0 SESEISE BN B S M BT
cardé8claSoran o ﬁblhallfg‘/%ﬁbﬂﬁute@ @dturatﬁdgﬁ@madted @R htonRitie3- B4 membered

antl-fung ., anti-parasitic or anti-viral agent, or to
hetereygte coniaijring preprmpigdictraniemeseleied oAb 08P gonsisting of nitrogen,

oxygérﬁ Qe Sulfllr; hddfe (Jﬁlfi)albwsq;sf Lﬂl@i, R",DRZ, lRB,tX, 1‘9,' SRIPSE seld@l€d from the

respective groups of chemical moieties or integers later defined in the detailed description.

15 Particular embodiments of compounds of the invention include those having the
formula:
(R) i (R 2
| m | m
M—L—AAQ*N/U\O M—L——A—-@/NJ\O
F H,C—R®, F H,C—R3,
= ) ) N ﬂ W
F HgC—R3 H20—R3

=~ 4}%}

F H,.C—R3 or HZC—R{
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conmpounds or fornulations may be adm nistered, for
exanple, via oral, parenteral, or topical routes, to
wonresiode1an ef f ecti ve anount of the conpound tecrhs2004/017101
manmal . 10 The foregoi ng and ‘%t her aspects and
enbodi nents of the invention may be nore fully
wherginthesreriablenh s, Eelle RerR e andmt dte sélesttecofipm ghetesspdctivel groups of

R

ds that can be u rative,
o AP eRE e i o RoU I TR o sunBiRing B TotaeGing pqgapounds.
Follgﬁlﬂéss‘?ﬂth\éélﬁ haWrfedvd drddrbf b orfridre @% BH¥RIotpofids may be formulated
anti-cancer, anti-mcrobial, anti-bacterial,
wnlmwphamacrﬁglapallyaaweptp@ﬁ artiet for admidigration ttq a marranal efgleuﬂe @s an anti-

cancglé:?tﬂ}g i’&gobtlﬁ é?nrti@ 1§ 1C banﬁ iﬁxg%all,v\aﬁn%l f oa}éit %—tw al % él? or to treat a

prolefBiativé fiséaoTat iBfl¥mAGRNY disedselor @)gédmhlﬁestfnﬁl muSktyidisorder. The
treatin chronlc i nflammat ory airway dlseases and/ or

compaunsls 9K pratulationg axy de adpyinigigreanfos exarple, jd@ oral, parenteral, or topical

routtaé' ?(?fnio@ﬂle%ﬁsetffe e ﬁ?(?dn@ @g‘fhg‘eags ébﬁxgd digondenLs such as

oesop agea 0 gastroparesis

SyriaeasEoRind B Rkt B! bbb @Rt e Wi may b more ully

undet‘étd)bé by refeRgdced toatie BslRKihed@hiled deaiigiohhad chinis.one or
nore hydrogens on the designated atomis replaced

DETATNED BESERIPPION OFTHE INVENEIGRY gr oup, provi ded

that the designated atomis nornmal val ency is not
elgﬁgﬁéjsenﬁﬁ%rﬁﬁﬁ r&ﬁ@essauﬂaﬁﬁ Ty totbbiBPourRS Wk %aﬂ be fsed as anti-
sta 25 co oun When a substituent is keto (i.e.,
prolifejative hgant@mmxxuraogen&cbw agestsatlbercempounds nzaye. used without

B RS P22 SR, Sl G s

andxo? aﬁu—ﬁ&frﬁl efg‘éﬁt@e GulBSER Présest intind6s Provided @ faindsef CeémpPounds that
CN, or N=N). The present invention is intended to
can |bﬁ @quﬂd@nbnut limitation é%afﬁf'mé]@m@t@&f GEPLS. AGF §xgmPip for use in treating

chrcfﬁrl'c ik nmﬂ?{% r%%%ﬁ drl]ggasoets,bﬂllﬁfoal ?ﬁxlolﬁﬂl% 1£ Qg%ﬁs %roéﬁm Y T&gase in

treaBilg gamoﬁ‘fte%ﬁﬂlagaﬂlht@ﬂmmees ?&H amgid&@uiophggagl fdfllu& mhsease
i sot opes. of _hydrogen in e tritiumand deuterium
gastaopirgsiddinbetic #id Rost %alcwbperrt}alée bovel Sypdrome; and ggssitbation.
2005/ 019211 PCT/ US2004/ 017101 -5 The conpounds
L. dedRefiiinner ei n may have asymmetric centers.
Conpounds of the present invention containing an
as yThvét:mm %Esibbnytu@dﬁ’sasm@d kateiat mmmﬁlgat laBy be®Pmmers hygrogens on the

demigﬁ tpﬁg g{ js ﬂgl 1%{ ej?c 108%{ gl‘ellndlcat?dé V‘ﬁ énrowﬁgd\ﬁ]mhthe

desBfatoy afo@@@héthia@ﬂal@lﬁcyf 1§ﬁ6tfﬂx@eefd@ﬂ r@ld@ha’tlﬁ&é éil%@lﬁthﬁsm festiltiMa stable
optically active startlng materials. 5 geonetric
&

compogher ¥hsn agnbttitvegt iscete G6ubIR: @%aélydr@ﬁem Qieth Ao g eplaced
I [
K e O B R AP R e good hero, are
douﬂ)tedmds that mefnﬂrme:drbetx@éal tanchdfacentsingetores (eigs, @S@;\@FN afN=N).
t he conpounds of the present invention are described
andTieptestnt invohtidned irténded Mo idclude aDﬁsoit@EﬁBf stofrs oasurring in the

separated isoneric forns. All hiral, diastereoneric
preyegb ermRoOUdndlsgoprbineiude fhaseratoms hpgingdicorams aletmigdpgpsr but different

maé"érrﬁuﬂb@fs? 'ﬁ’}ﬁgay of general example and without limitation, isotopes of hydrogen

include tritium and deuterium, and isotopes of carbon include C-13 and C-14.
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10 unless the specific stereochem stry or isoneric
formis specifically indicated. Al processes used to
wonrepaieiconpounds of the present invention an#CT/US2004/017101
i nt ermedi ates nmade therein are considered to be part
of the present invention. Al tautoners of shown or
dedbe compowuidesaaided herein miskavesaphaetrisccentsrh Cqrapaunds of the
presérll']tqnxperlfigﬁ QBnt%%gn%%gkaE%ﬁ%n%}?ﬁQH? g%li;s}/lﬂlrtéf %"!"’t%u‘é%i lgebfrsolgged in optically

occurs nore cons

actiesriitidednic fornfso Mt i vetirgowndn thetadt eV ioprépe opficaligebtive forms, such
occurrence is independent of its definition at every .
as by fesefutio Ot tACERHCIOIMY R syndhesis teamppsically aglivsrSyping Flaterials.
Vi RUELR B OB U O ST o 0P gt in
compdumisidesdribed hectiriRind 8]l eahistabbecisomens ees candersplhted irethe present
. _independently fromthe definition of R1. SO, .. .
invegfih AP SSRGS FoPEmY D chaRoungsos 5 PEgengyention are
des®BEN LS Y Be 190WitePRY mixtuid WE BofRAIMB kS RSekic Fdtms. All
stabl e conpounds. 20 When a bond to a substituent is
chirglhdinsteteomeriosgcemibomd gsomaiistisangerioforms o stiusture prerigtended,
then such subst.ituent may be bonded t . at om h
anlesy o P St PP ol e, REBE AT AR, ] ffcsses
used f0préf@EtothPoutdds 61ths WedsestURedntiblefd int&nieiackndde thdr€in are
rest of the conmpound of a given fornula, then such
considgsed fo et ofel)e prese iensBtion. oA FAptem O Fhogyieer described compounds

are acly(péc;ﬂgfdé%tto begg%kﬁ%.tﬂg?s%ﬁt' t/erﬁfx‘.)HSt : t uents and/or

varrables are perm ssible, but only if such

conrpi. nat i ons. reswhit in.s lLe c S

o PREPBhAREPR (T et e R sy SRERAUAC B formuta
for £ ediEsinaditd defi¥iticaxitdesh ycutreratisiidepanidedt ofiits definiitioh agevery other

agent gre. 9., MCPBA and/or hydrogen peroxides) to o
ocoufenge.d Thesh &r examplsu Haszrewp isishowh tskmyubptifiitedwigh0-2 Rygoieties, then

al | shown_.an | ai Ltregen- .c e 0
the Gou BN RHER DTNt SHAYEDG FRR AL A AR b ocourmence
is sdl@ i @bsstad Bl G thd @M. 985S Rembifgnd éfsubstituents and/or
N- oxi de “derivative (which can be designated as N-O or
varipleGire permissiblehbutrombyeif sigh eonthémations resnlé ésstaklp gompounds.
nitrogens in the conpounds of the present invention
carWhéea boml/era edstitoeritHhshommxy corss Abahdk conpectonrgoioweredems in a ring,

e BRI SOAPRURS e AT R

witlRf flficafiflh BR RYm AT WiicHisEdNabaaaa iSbildedso Mel&hof elcompound of
shown and cl ai ned ni trogen-contai ni ng conpounds are

a gin¢rsformolas thee sech subbiéneniinayecbopged vialaan efpmaiacsuch substituent.
Corﬁﬁiﬁ%tgc%ng )r?$ ‘sﬁs%éu%%‘%’s%ﬁ R/Qré&rl])ge% |\a§§ %ﬁé&%&%%g% B&WH cbﬁlﬁinations

resuligls@ible Bnhouaddst i tuted or unsubstituted Cl1_6 al kyl,

al kenyl, allcynyl, 5 03.14 carbocycle, or

3- 1dsdipSias 8£thR ke RAGH Gdribn Bk bodhin\eBogeMk e4h Bacobexted to N-

or chemcal nmoiety is followed lt}zca subscr pt ed .
oxigdrsrhytreatment yath(am qxidizigg agendYe.g4 MCEB epd/pohydregensgrexides) to

t W t:hin
B R g O BB Th A 308G A Ul guen
confading copouiels uekecoakidyted gwhanpslowietl by Malecy 3nd gructire, t6 jinclude both

1-6, 1-5, 1-4, 1-3, 1-2, 2-6, .2-5, 2-4, 2-3,, 3-6, 3-5, )
the gompoundgas shown aphifs -gridedasyaayve (fdnéscqyst&d?eﬁ@%f@ﬁ as N=0 or N'-O
). Fsl’l?lrl'lgl?ﬁlé?{te,'_ igihogllﬂktrr] %%%gest, Bhe 15 éégg iP@E %oﬁbaﬁfd@%@ tl?e'}%esent invention can

be converted to N-hydroxy or N-alkoxy compounds. For example, N-hydroxy compounds can
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saturated aliphatic hydrocarbon groups having the
speci fi ed nunber of carbon atons. For exanple, Cl-6
wabboslo1931i nt ended to i nclude Cl, C2, C3, C4, eb1/uamm4/017101
C6 al kyl groups. Exanples oft-alkyl include, but are
not limted to, methyl, ethyl, n-propyl, i-propyl,
be prepiwgt ply oxiglation pf the perebtiapine by-apeeriditing sgené sughlas MGHEBA. All

n- h l.. 15.As used herein, "alkenyl" is_.intended to0
shofty S e i e Ea e g Bl Sso oRsipGhE VER diBwed by
valeifya@ahedcoay) td eveabbtihd@nhitging AE sifwi@iddts N-hydroxy (i.e., N-OH)
car bon- carbon_doubl e bonds occurring_at any_ st abl

and Noalkaxy{l-6n Y-ORe WERRITMR 1-31bstEiehor ansubstitgted) Cklér"r\}lfylaie kenyl, alkynyl,
' ' .and C6 al kenyl
= "45%15%2 aggg%{_%eﬂg%re%éen y‘fy"ﬁz g F%él‘ég ut are an o? R

i ted t et henyl .an . . hereln, .
R D gReB SRR 5 SRS Bhficrnge o 1
o), i) ihfi@rtios iy @egiitto BicomPsddaah atieberowitiin ghe @hgoms WV asdl
.. one or nore carbon-carbon triple bonds oacurring at .
intersyegliate rpRes. Fowierampleorfo-staey! clidngnt tgpclagaplkyieroes with 1, 2,3, 4,
|_kynylq_iiS;_kni_ensled, 0, ynglude €2 1G34 4. F
e e AT Sl
not, |imited. to athynyl - ; | Phai
ooy EL b6 Py MR AR, e 8L B
satufbifed] dliptiatic hydeosab@r groups Havingshelsieoified muabenst artsmedtdms. For
negati vel y charged species such _as chjorid

, 5
exaBPIgni e SNy BB TdTE, o HeN @l ot Fie 8 sallpdgoups. Examples

erei “.carbocyel e " canb cli hnat 1§ i
ot af il 45§ ot fteq Ry B Eiefubl dbrghhy BASE h.
t-bufyiL,NBp&iayli Bgeiithk abPadiekyled nunber of carbons, any of

whi CE may be saturated, unsaturated, or aromatic. For

exaJlsed Rery, L&A PRENEARIItS iddMRMIAEbchboRRAIns &f either straight or
nono-, bi-, or tricyclic ring having 3, 4, 5, 6, 7, 8,
bran@hed ynfigaration havigg ove onmowgm- psdoubly topdnpecarring at any stable
. carbocycl.es imncl yde. . but .
po RGN 5850 208 e b,y o s ma o
AYCHBRRN IS plesOrGlIRASKMEluAE; et BBt BRitkd to; ¥hbRf1@RE propenyl.
alkec%c% oﬁlggt eny p:esadaman?;/w, Wb 2005/ 019211 64188 ptopeny
PC{ReQ ﬂ%{egll Z%lﬁ}l 17 1s iGdeAHQOS liXdud LRI QABERMBRhins of either straight or
cyclooct adi edyl, Pf uorenyl, phenyl, "napht hyl, indanyl,
brarﬂ:ﬁairajlﬁ'ggurath)ndll_aviulgtoma hympmbmhgdrborgmip&dmds peryering & any stable
o S L AR AT S BB . 3. . s
alk){uil %rogﬁj' E}ya‘h#nﬁg%g(gf?zlgynygﬂ%ﬂldg it GGl R BRERA S0, efYyl anrcllepropynyl.

icyc ridged ring occurs wheh o

or r Oy At ONBey] b + dj r b

at GRS AP IP by KRBT iR E o) oo
“Coliterisn’hBtuged toh@preged tisnhgh, neahtivesty clewgadespesiesisuch as chloride,

nmpnocyclic ring int L@f@tri cyclic ring. Wen aring is
broideghgdroxidpeaceiaipyand $WidHt s recited for the ring may

al so be present on the bridge. Fused (e.g., naphthyl :

ancAs wsed harejil I SHAPHHCHY |oF “amBoslic Hng | Wdatcaded tamegn any stable

' d &b Navi t onfny of which
mod RGLHE Bty oS o BRGcIEHAL Ravih e sBecTie AR TY Eabgn®iny of whic
maybaetiyatet cunshiucated, iot aromaticr Foyedaimple & g 1adaiteioyéls is intended to mean

2 3 o SRR AREGRETG o 71 D KBLr Gat ank! | Ecgton goms.

ExdMplds &t &fbo&yﬁesoﬁlcl%déf, Yk arkot Bhited td chEbsopst Bobutyl, cyclobutenyl,
I ndependently selected fromthe group consisting of

0
cychipentyl epiclopsajiereh, cyaleliexyl, cycloheptenyl, cycloheptyl, cyclolgeptenyl, adamantyl,
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sulfur. A bicyclic or tricyclic heterocycle may have
one or nore heteroatons |ocated in one ring, or the
waebwroegtions may be | ocated in nore than one rPaguUSIive/017101
ni trogen and sul fur 15 heteroatons may optionally be
oxidized (i.e., NN*O and S(Op, where p = 1 or 2).
cyclywreyl, eyclegotenylepiclapepdipryl ey phienyl h@hthyh,gndanyi sidamantyl, and

tetréy@rggépggh}? o P4l g(e)&i g’ﬁg‘ %Ig 2%0 1rhch\%léﬁgt1$ ﬁ}? dp Fpﬂlgn oif 8arlbocycle including,
for dxuBhbRY £33 0IbipfcbsRtine] [1.300B1d¢elofiéhaliB [0 BictE16ddcahe, and

val ency of the nitrogen atom. The nitrogen atom nay
[2.2gdbigyrheactangt dubiideedaBgIseys Hher opg ormorengarkon atgwus link two non-
I | fi
adja 2 %Jg?e%)&?/sc :_}I:rgfegr?% gﬁﬁ' g&g‘%od tt%?% boﬁ% ogr?sl. tlgﬁql)oted that a bridge
alwgys Rdavertsgrmoigocgtliceriyg med aatrmgtlmmm)g Waebaningtiobridded] the
results i tapl e structure. eferogyclic rin
subSEeRES TREHP AT B gd s phRies Y, R gt Ei6F eopaghiny! and
tetrdﬂ&&foﬁgﬁﬁhﬁs 2 &diro 18 afeAM bREegOMPOUNd is stable. A
trogen 1h the heterocycle may optionally be
setfsg& fl@%ln tﬂc? ﬁﬁ“ﬁ&&ggfcﬁe&%r E&Ero {b”tlglﬁltél’ﬁ&@ié) ian any stable

atons I'n the heter [ e excee

mortohwhc biogale, betrydat omgwhich mszilturalxdfl,amsalnraml onaromatic and
anot her,. Brid

ed. rings are also included.in_the
o BRI AR HOB TS B Bl PRG IR LR TAERE. Freng BERRE Fipfs-4 o 15 or
1-6 H&@roﬁfonﬁo [rﬁleﬁérﬂ@ﬁtl}( tel&ted from the do @Eorﬁistm,lg bf'ﬁltr"o , oxygen, and
non- Jacent carbon or nitrogen atons. Preéefer
sulfiyr: | Al gisycliner tigpclictheteregyslerory havigione @r moge h@imaf@msamted in one

i RuF D0 B Wi AP B0 P B g

hetoiéH: s hﬂ?bpﬂmﬁﬁlly‘iﬁ&)x&h!@\)}%e SNRverahd SEOypwheyel = ¢ of E)’J gWhen a
into a tricyclic rin en a ring is bridged, the

nitregepHtqm E@ﬁ?g‘dﬁfb@i the ﬂng Hris either N @fé\“?a@ﬂpsn@ag B Whethsep not it is

attaa{édttgg gﬁﬁlg%gnd 1r§l%ﬁ r(1 e. a({‘l??rdcr Hegé}ﬁ 1161{e%d9d ®maintain the tri-
i ncl rn1 ar omat

valdney of the yitk@en @tomi) é]t}em’ilmgbh atons magtbe rsd‘mhmted oeasubstituted (i.e., N
sta

or Nk E*BE%FYERHSH&%&%PH n%?tgtﬁ%tgqpsnd%%}/l%bi &hg il@t%ir%}i/'glllql/%g may be
attadidd2b Q[g'? 1 oﬁgguggwe@e}(ﬂt% or cfbBh ago%i RIREHIRAN a stable structure.

I cycli het'erocyclic ring which consists of
Thedmteb@nychc ungs dm;dnbadehemm nrayrbe shestisited b Rarbor ogon a pitgpgen atom if

e foxiuRe amRony SatiaBt it R EEATE BB ceprags e auaterized.

It ispréfeR6@ that ARy e toRNBurHbE: 0B B.and D 4tB&is ¢adR heferdvycle@ikieeds 1, then
het erocyclic aromatic rings, only one of the two

thesejhgtpsoqtenaglaretngt b@ammrxecane@e@ Brl%eérmgﬁ w%fiqﬁlaélméyd in the
defi hﬁﬁ)‘ﬂ%h@te é/@lem%}’?l@@eg?m% o’gcﬁy Oﬂgérel%ll é&ﬁ%@%d C,0,N, orS)

can a 0 be ridge

11nkf tWro ﬂmﬁtﬁlﬁmmad&n o'fhnarcrgeh ratamesn Iaéf@rredrm;ldgne 1mﬂnki; butuetre dot limited
or unsubstituted

e.
to, Qffs Semeia e s qar Pﬁ@@fﬂ 1ot oy PF’(S’@S% algfs and a carbon-

mtr§'\$€ %*Buﬁ‘ et @sr I%E@fﬁﬁt Mdéépﬂwgﬁaéohyertsbﬁm@ﬁé@bﬁ@ﬁné int&a tricyclic ring.
p, where p = 2). is to be noted

Whmm atringas bmdgedmhe rsubﬂtm:@ntsatmited fot tbnﬁmg mayradsodregivesenton the bridge.
cle is than 1. 10 Exanples of
Sp"f? q.nglliﬁ% IS af%%f%]&lgﬁd%t are not linmited to,

acr n azaq benzi nj dazol yl nzof yr.an
Do oM At ARSI SpsengrLe” Bl ERRAs S yf Hierded to mean a
staﬂ?@!? Z6) %627 %héMYdred ﬁl%ﬁéé}}%h@épbﬁé&ahct&&%hﬁd BA&bYyolic ring or 7, 8, 9, 10, 11,
benzt'etrazol yl, benzi’soxazol yI, benzi sothi azol yl,
ben2|n1dazol|nyl car bazol yl, 4aH carbazol yl,
car bol i nyl, chronanyl, chronenyl, cinnolinyl,
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decahydr oqui nol i nyl, 2H,6H 1,5, 2-dit hi azi nyl,
di hydrof uro[ 2, 3- b] t et rahydr of uran, furanyl, 15

wouo@masil, inmdazolidinyl, imdazolinyl, im dagoiugkeo4/017101
1H i ndazol yl ) i ndol enyl, indddinyl, indolizinyl,
i ndol yl, 31-1-indolyl, |sat|noyl |sobenzofuranyl

or 12 -msothederigyclic |amna’mé@tﬂr9qychc rlsgmﬂmhl donsists of sasberiatoyis and one or

more %%S?F{é]’ﬁgd?é Ry F%g%&l ﬁ% (gl : ﬁ;? 2 r%kﬁ%?eﬁ S, dndeylendently selected

fronOiht abyg RinsSieting diﬁlhﬁrdigdn o;g»gaﬁil ad Gl In the case of bicyclic heterocyclic
1, 2, 3- oxadi azol 2,4= oxadi azoly

aromatis THESXAMY alzeowf/the %0 Qngﬁr@i%ﬁom«)maﬁ%@s&d 3-dihygroindole), though
bothqﬁ%ﬁ%n%ér% Fx% ).y heen%g? i ullgmiagl not | ﬂaaglélﬁnr@:ﬁﬂﬁé&jé{‘&’éfmed above
for Helmmcwsh mhy Imtro gpin emm(my by bubsphlté@raxlsmi;shtuted (i.e., N or NR wherein

R 1581 ol aﬁﬁlys/lllbsblg_@ger I ﬂ?}n r}édl) ufl?%r | d%{%}'élﬁ,y c%éétpw |¥nay optionally

be omaﬁz%gf( L, de/d) an@xt@)z Olvhé¥¥ b= P¥f @)z qt ¥lte b@ﬁbﬂea%!t il number of S
ooxazol e, pyri doi mi dazol e, pyri dot hi azol e,

and ﬁwtomls iy the apynatmyieterwplerts dotrpore thary Yol i di nyl
pyrrolinyl, 2H pyrrolyl, pyrrolyl, quinazoli nyI ,
quiBxahipieglof hétbkdqwlm)ilnc]ndmhu;t amgpurion irndled oy lagridifyl, azocinyl,

benlgt A b Ho PR T B0 L R roERjpRhgaY s hgpeosasols

benzto%lﬁ(ﬁﬁﬁfl Wenztﬁﬂ"iolﬁ %ex@tﬁéﬂoﬂ@ b"éﬁkt@bszolyl benzisoxazolyl, benzisothiazolyl,
3-t Ki adi azol VI 4-t'hi adi azol yi

benzlmidaaofmla@arlaazmMMaHica@bmtyﬂu cathodinpl, yhromaphlq alromesyly pinnolinyl,
ecdniEg g S - SRAANL RS huolal- SRARKIERn, furany,

fur 13rrﬁddz@ﬁ@1hy1| imillaZo]#hyl, ﬁmﬁla@élyl 1H1maaﬁﬂ§tlr indglehyll indolinyl,
4-tri azoﬁyHl é@}and xant henyl . As used herein, . the
8

mdoéﬁmé,endcﬁwaﬁ v ésatmgyldé@@ﬁgcafma@wl isorkiomany, ispdazolyl,

0} S
Sy A S QOO S Rt
morpbcblmifl nﬁpﬂﬂhgzﬁﬂmyl,l dgukydroissquiinaiyl okediazdy, i.8, %madmolyl 1,2,4-

b
oxadisnly | S DI S SRR b v
pyrﬂrﬁg% i E]Menahﬁ{ridﬁrﬁll BarfhbBAA ﬁheﬁlﬁﬁﬁﬂnﬁl@anoﬁﬁaz@ﬁﬂ Sphenoxathinyl,

or corrp | tl on, comensurate wt
phen@azmryh phthalreimyt, ipigerazitkyLrppérislinyspiperédpnih Aanperldonyl piperonyl,

maceuti cal accept abl e,.sal
A b e e S
pyrid8é:eibleC YRR abSle 'PMidbiLoky ﬁﬁ(ﬁhﬂgpﬁi‘dﬁ pgflirmﬁaﬁ@l pyrrolidinyl,
salts thereof. 5 Exanpl es of ﬁar maceut i cal
pyrr@bnﬁlp?-blm}@rc&m P9l ﬂ‘éié@zZOhBM]t qame lipy Hﬂmr{O@al% quinoxalinyl,

N T
1,2 Suh‘,lbdﬁSmyHrl m@y}hachamtylﬁh?. 4athdiabelyl, i1k0e5-thifbazolyl, 1,3,4-thiadiazolyl,

T T -
triaAHPD 2%&%1% 19f 4 46 0RANENS 16 2BRAUNG 4L1iRPRHA, and Rinthenyl.
exahpl & from’non-toxi ¢ inorganic or organic acids
Fo rA?E?emHgf‘em SHE Phr s QAR LB caﬁ§’ Q%(,Jegtatﬂ%* rOreRdb ttl*?t)se compounds,

i nclu ut are not Fimted t derived from
materigls gnmposiiods, @algam andlof @tsagesfelrms wdatthfargrwithin the scope of sound

e RS WP e L i b nd it

carbonic, citric, edetic, ethane disulfonic, ethane
sulfonic, funaric, glucoheptonic, gluconic, gl utam c,
glycolic, glycollyarsanilic, hexylresorcinic,
hydrabam c, hydrobrom c, hydrochloric, hydroiodic,
hydr oxymal ei ¢, hydroxynapht hoic, isethionic, |actic,
15 lactobionic, lauryl sulfonic, maleic, malic,
mandel i ¢, methane sul fonic, napsylic, nitric, oxalic,
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panoi ¢, pantothenic, phenylacetic, phosphoric,
pol ygal acturoni c, propionic, salicyclic, stearic,
weub@maeaic, succinic, sulfamc, sulfanilic, suPCumiseg4/017101
tannic, tartaric, and toluene®sul fonic. The
pharnaceutlcally acceptable salts of the present
w1thont/@wwsmve Tcalmtherrgytmm elérgisdespoosn, onother pmblenorrrompdication,
at _cont. L.c noi ety by conventiona

i di
comfriBur @M LE ReafutBRIB AU ARG "0 ot oo L Ot ve

pr é g{sgghﬁ% d@%\tﬁ#frl]% ﬁhaﬁ{ ]:ja[rcgﬁ?ﬁ §'c}1%r’ re& S df 191{52;{5 1VER, gf the disclosed

com@@ﬁ’id%ﬁﬂie@élﬁ tIRASHerR Copbighd i8 rrYMi?éd W mhlBn@hcid OF BaRIsklts thereof.
Solvent, or in a mxture of the two;, generally,

Examplesaf pb@t@ceﬁé@aﬁy p¢ckptabletsalts melmldy,l but atseohtimited tchariveral or
orgalrf'co (gF s g g l’o?ﬁg redit %aé) gﬁcg ak al%l alEahte greqrréaen(ilc sali'ﬂs ok §c18{c residues

S are toun

suclP&Waﬁmﬁ@Hb €ids, abd iterides The %hhrnﬂdeut(d&ﬁy Kcdeptablessaltiinclude the
npany, 1990). 25 Since prodrugs. are known to enhance
conmﬁ@a@u@nd@%m @%lbﬁ o thg guaterpay agrmosip salésefithe parent compound formed,

|
for é)?nﬂj)l tfﬁ)glll fg(gﬂ Jtdgacynlgslté'a@@\f)ﬁ 'o}%pie Sdé:%]dt% IF %@%{nﬁ%&% léﬁéﬂ‘&)ngen’clonal non-

toxicedltsvieclade, |b|ut e adt hngltécbtorrthow dajvetif®npimesganic and\mgmn@amds

IS |nte ded tqQ cover dru of _the presentl .
selofRa B COriOIRBLIC AR KIS B rne S QRS AR cy Rgodirbengege sulfonic,

benfd?m&ﬂrﬁdrf?@ %aﬁ@ﬂfcaélﬁid" gdetfch&hﬁt@'@sulfoﬁko SihHESsulRhR, fumaric,
i ntended to i nclude any coVal ently bonded carriers
glucoheptonie) gdasmiaghganizcglyoelio ghyspllyatsangicohexyliesqeinice hydrabamic,

i pven ch rod adm ni st ere
nyclg B e B i R L BBt BB Al P ot
lact@¥ieniR) 10RB/1 edfdyc, Wi, Yhall, fdAddlicomathan@subfopte, pAESEA itric, oxalic,
in the conpound in such a way that the podifications
pamgie pantethgalg, phenylaeetic, ghqulgm@pbfgglggtgromc propionic, salicyclic, stearic,

subg g{% leﬁgcgglt%/ Qﬂ‘é}n%‘ s%ll'fe?lghé %Hff%ﬂ? it Maﬁ[: l} hehdsulfonic.

par €n conﬁou rugs inc
c o ds of tio
%CS}I#}?@%“&Y gar%g & I;Paesa&f? g{leglﬁl@n 3?1239 Eﬁf{yesmed from
a pafrélﬂfcompwimﬁl’lthhﬁ‘@nmilw Mlcﬂfr at:ialﬁ: RORSEW cdnRregtitinabeheihfical methods.

adm nistered to a manmal i an subk % cleaves to fo

Gengrallye @lqhwa%wq be prepagedal wactingtng freeadd pr Bsg rfwnsgqfcs@?;

con{r?%ﬁﬁ {t(§! %wh%iﬁ‘é{HE Gofht JHIRAY rﬁté l‘g-@!: Hlda’fmd RiMvatf §r in an
n1te acetate, forma enzoat e

orgalac so,ladsnt va@sin aﬁmatm'@brbhe anat @manaléy, 1foumqtlecms ahedgp lkepsthémethyl

t he ounds of the present inv o]
acelalsB Rl ISARTAPTOL B ESta ¢ s otegte Fistn T SEREHTe gls gegfound in
RerfinSHONR PiaRnbibaticdl %’czeﬁé@csf 18th ‘éﬁ't(ﬁ\)fack@*ﬁﬁﬁ%lﬁg)C%{)XﬂW €990).

Isolation to a useful degree of purity froma réaction

m [ :

t hes e Eprofififts sl XbUhGh i ChiApOuFRIN AT BMics of pharmaccuticals
(e.g! tsohlbthtg;ﬁlbamﬁahlhtyt hantfaetating rete. pthe aompewsls @f gtegiresenhinvention

mmal ,, ar |
e G Pl Bt Shup dpdor el fgetfs ta tBler prodrugs of
he ?ﬁa@?ﬁly clalmeﬁ%BMp@ﬁﬂc@r methB8NoSdiNeiB B karh & al] €shhSiRA®AE containing
0

di sease-state but has not et been di agnosed
the saméa'\Rradruigs” ar¢ inytended ithincludg ann eovilendly hondedegagrierp that release an
actlafcg égr%éﬂe&}gg af the p?é/sght 180%%1%)11 rl1ng %?g é?\?leg é&%l 8<#hju§ \ﬂ &gnﬁ)ﬂ?ered toa

masiratien sutfeohs Puﬁlﬁfgshlﬁﬁf prlem:nt invantical dre paspared blyanddifyduy fndtional
non- human g atients. sed h e|n
grousy Rresepf {idhe feympeund IP srdy e ihzh mdfﬁcagpn%are &l7g8trh gither in

or a
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conbi nati on of conmpounds, of the present invention
effective when adm nistered alone or in conbination
wao@nigii - proliferative and/ or anti-infectivecagsmod/o17101

The conbination of conpound$0is preferably a
synergi stic conbi nati on. Synergy, as described, for

routing syapipaation op & Ghe o thedaat adrapounddProdrngs itelufe gepounds of the
1984 2:27-55 ceurs _when theqef.f f. e

presc isafics SAren sroe AR of RSt ElBas botieg sogpegrous that

whert fiRProdifg 8€thetoratentahi@tion o adofigistetaieRUAgBEmAlifNsubject, cleaves to
adm ni stered alone as a si?gle agent. In general,

a
formea fies rdsexd, fager aveino; of frassulthydrlgrpyp, despesistehat smples of prodrugs
. - i mal. i f ' .
im0 AR5, B9t o} DU YAREAS o amin
funceioiadl gpsupk ifd Sie@binpeuraisdf dre @medent inméeoni ve ef f ect, or
sonme ot her 25 beneficial effect of the conbination
conp@bREomipblind tidi“sEbMisdueture afpBBAN teindAate a compound that is
percent ages and ratios used herein, unless otherwse .
sufficieaily: sebut togpevivRisqlationio.a use: é%‘ RoOB PUHE %8%% FeapiqryRuxture, and

formiEloR iﬁt%%%?ﬁéeﬂcfbﬂ%ﬁ?a%egﬁ@g dnped as having, including,
Or conprising speci

i I'cC components, it is contenpl ated
t hgt composi ti.on | SO | St ' £, 1 .
cons SR Bretn (ERRad; PC e RRsE mERE Bl T i state ima
manBRhACHHEEOHady B djﬁfﬁdﬂ, bedineRidbayd)pgevedfing the ldisdagegstate from occurring
_conprisjing specifjc process steps,, the processes als
in 2 goraRalt ingeriaHar avhep syeh mgpmal diaiedispesed i3 fhe cfreaserdefs but has ot
vet RERERERLRA ShEARe it ) DR SR, HIBESUAPR development
and/BE0) LSRA 0K/ tBd dikedke-stale] i.o4 casthgregrossiqpeoiithe diseage state ai n
actions are imuaterial so long as the invention
r e 3ed h@eRy, slbhRmalVbre@dy & huniantind monhumas pefentor
actions may be conducted simultaneously. 2. Conpounds

of ANRed AMERL HRNel“aRRASABSINt” Fies tOMeahd@N of b eum@esnd, or a
conpounds having the formula: (Rl )n 5 ML-A

101, 1 R2
comBination CfHgormmunds, of therpieseatiayention of cté‘tec‘élmna%ﬂr@n@%ﬂr%@ alone or in
ster o d t f F ¥ ' | .
coniablp 8 BBENRRASRlcp B At ol TELSRIRASDE o

compytihd¥i gl 'pfaaYé_rablgl@Ciyﬂ?tgistiigmmbihatiorB Sysee| acdescrifedofor ttkample, by
group. consi sting of: i dyl , i ayl ,

Choghpiirheliy e e By ez g 2221 copisredieh b it oL e

com%ﬁ&ﬁs%n%ﬂ%@&@%ﬁi&éé@%a@% g F@a@r tRarNhNadBribe effEet OF the

compounds when administered alone as a single agent. In general, a synergistic effect is most

clearly demonstrated at sub-optimal concentrations of the compounds. Synergy can be in terms
of lower cytotoxicity, increased anti-proliferative and/or anti-infective effect, or some other

beneficial effect of the combination compared with the individual components.
All percentages and ratios used herein, unless otherwise indicated, are by weight.

Throughout the description, where compositions are described as having, including, or
comprising specific components, it is contemplated that compositions also consist essentially
of, or consist of, the recited components. Similarly, where processes are described as having,
including, or comprising specific process steps, the processes also consist essentially of, or

consist of, the recited processing steps. Further, it should be understood that the order of steps
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, and Mis selected fromthe group consisting of: a)
saturated, unsaturated, or aromatic C3_14 carbocycl e,

wanasioxat ur at ed, 15 unsaturated, or aromati cPBT/A%2004/017101

menber ed het erocycl e contai nilhg one or nore
het eroat ons sel ected fromthe group consisting of

or ondent fog geHoMURY eRItRin agtidns atefippmaterigh s king aa;hednvem}tlon remains

o=k B R A ) G

2.

E‘P"}énﬁé %&9 é‘m‘{“lmx?(l_lizx e%) MML>1<- Q L2|)

ML - X=X, MX—X-LZ n e X X1 2, erein
Ifa?neeaéEﬁCto EH}VF%%PYO"’%S F?"“f”%g é’@lf%’g\"gﬁl‘ from
the group consisting of: . a) , b) -NR4-, ¢c) NO -
d) NNOR)-, e) -S(Op-, {8 R4- g) - NR4SCR-, h)
-NR4A-N=, i) =N-NR4p, ) kO Ne. 3 1) -Ns, 25
N-, n) -NR4- NR4lyl l6) R4 5')|‘§%)C'4 R -0C(O) NR4-, Q)

-NRAC(O NR4- 1) - NRAG( NR4) NR4- 05/ 019211

or a prermasgitsalinaceepible sg esgey oRprofirug EQFRPW SRR 1 s

sel ected fromthe group. conS| sting of: a) CL_6 al kyl,
by& melact@dﬁ@myhe gigHp cesitipe®tal kynyl , 5 wherein any of

T s ok et

b). C2.6 al k | d C2_6
F’k‘ffﬁ%’?&e%ﬁﬁléﬁ%gg )08’%51 g%fc;engpt i gﬂal |C_2/ is
subst i prérgt] ptitiy, pﬁazmyl pPrigidRsy], 4 gridugayl; Rl, at

each occurrence, 1ndependently is selected from t he

gH%H@I—?-Qﬁ% §élécfﬂ&:1 ﬁf)m tRd %ﬂt—mp %ns@t ©F Br, d) I, e)

OR4, @) - “NR4R4, |) -C(O R4,
k) -C( O) OR4, B) - O O) Ra, ) NR4R4 n) -®OR4C( O R4,
0) -00(9):1\|R/4164 N4 C( O) q) NR4 NRARA, 1)
- C(S) R4, 8(5) ORY, (%\I 15 u) {C($) NRARY,
v) NR4AC(S) RAR4, NR4C( S)

CHp_—R3 c;H2 CH2—R3 —R3

M is selected from the group consisting of:
a) saturated, unsaturated, or aromatic Cs.j4 carbocycle, and b) saturated,
unsaturated, or aromatic 3-14 membered heterocycle containing one or more
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,

wherein a) or b) optionally is substituted with one or more R’ groups;

M-L is selected from the group consisting of:
2) M-X, b) M-L}, ¢) M-L'-X, d) M-X-172, &) M-L'-X-L?, f) M-X-L-X-12,
g) M-L'-X-L2X, h) M-X-X-, i) M-L1-X-X-, j) M-X-X-L?, and k) M-L'-X-X-L?,
wherein
X, at each occurrence, independently is selected from the group consisting of:
2) -O-, b) -NR*-, ¢) -N(O)-, d) -N(OR*)-, &) -S(O),~, f) -SO,NR",
g) -NR*SO,-, h) -NR*-N=, i) =N-NR*., j) -O-N=, k) =N-O-, 1) -N=,
m) =N-, n) -NR*NR*-, 0) -NR*C(0)0-, p) -OC(O)NR™-,
q) -NR*C(O)NR* r) -NR*C(NRHNR*-, and
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y) -NRAC(S)NRAR4, z) -NRAC(NR4) NRAR4, aa) -S(O) pR4,
bb) - SO2NR4R4, and cc) R4; R2, at each occurrence,

wonadspayxent |y is sel ected fromthe group consPeriusgno4/017101

of: a) F, b) d, c¢) Br, d) Fl2e) -CF3, f) -OR4, Q)
-CN, h) -N@®, i) -NR4R4, j) -C(OR4, 20 lc)
-C(OOR4,1)s)-0C(OR4, mM -C(ONRAR4, n) -NRAC(O R4, 0)
-OC(O NRAR4, p) NRAC(O OR4, g) NRAC(O NRAR4, 1)
-C(S)R4, s) -C(S)O4, ) -OC(S)R4, u) -C(S)NRAR4, V)
NRAC(S) R4, w) - OCL®) < X) NRAC(S)OR4, )

- NRAC( S) NRAR4, ) - NRAC(RR4) NRAR4, aa) -S(O) pR4, bb)
-SO2NR4R4, and cc) R4; 25°R3 is selected fromthe
group Bbisseletted froof the gjoup@Rasisting dR4R4, c) - O(O) R4, d)
(O OR4, e) -OC(O R4, f) -C(O NR4R4, g) -NRAC(O) R4,
h) - OC( O) NRé§RB, ¢ illy NRATH IIGHRS1, and A WMM R4, k)

N%,g% §)4 Ri) p§:( S)(gggf@ﬁ@ﬁ)— 51}0&,§4su¥) tuteé W1‘9n) one or more R’

NR4C( S) NR4R4, 113% CLNRA) NRAR4, 30 t) S(O)pR4 u)
_ SCPNR4R4, and v? WO 2005/ 019211 PCT/ US2004/ 017101

13 R4;2at A ently is selected
fromt%e%gssfgg%ag%%gﬁlsﬁ?ﬂgwgnglg&a&% " b) ClL 6 alkyl, c)

C2_6 al kenyh), ij() allcA, 6) @ kalkatlyl, aed Y33, ddkgatlur at ed,

unsat ur at ed, ropatic C rb cycle, f 14 ered 5
sat urat ed, unsat W?lgqegaanyd}f tl“?fl H}ﬁé%%’gﬁt&t?@ge@“ one or more R

conpri sing one o Oﬁg%e heteroatoms sel ect ed fromthe
group 5 consisting ni trogen, oxygen, and sulfur

Rk Bt bl ot ple Sghngeis
ar omat bXF,dgpo\RY é) I, k) CIE( ?Hm 19 -@hﬂn&ﬂé@z,shmﬁlﬁt el -C(O)RY,

e 4
ﬁgf‘ét D OB SOERIRE ﬁ@ﬁﬁﬁ%ﬁaﬁ ﬁﬂ;‘é@aﬁgi ﬁg@?é)NR“R
ol Mt BRORRIC@NIEENy) A0R RBINRIRS %@Qéﬁ&@ YOC(S)R?
oy mg:(i%gaa B e Rl o mTE: Sa e iy o)

insat ub o COINEI RIS A IR G E BTy 7 “Sagyi’, and

nore hepegat ons sel ected fromthe group consi stl ng
of nitrogen, oxygen, and sul fur, wherein any of b) -

)Rzoa&tehﬁ{‘@échﬁeﬁc% ﬁid@ﬁéﬂd%ﬁﬁ}ﬁﬁ sWeéth a0 t8E gf@b%oﬁﬁstlrigﬁ)f

groups; R5, each occurrence, 4 S_independen

celec ehiFfb)cﬁh Oxion 0 by B ER ) 6N, I8y NEs: hNRIR, By COR”
B4 cchoray 45T P TR TR O BN
C( O) R6)) _RR*‘€@YOICRE) -]X*cOWRRE 1) -C(S)R®, 5) -C(S)OR’, ) -OC(S)R”,
1) -C(S)NR'R?, v) -NR*C(S)R*, w) -OC(S)NR‘R*, x) -NR*C(S)OR*,
v) -NRC(S)NR'R*, z) -NR*CINR*)NR*R?, aa) -S(O),R", bb) -SO,NR'R*, and
cc) R,
R3 is selected from the group consisting of:
a) ~OR*, b) -NR'R*, ¢) -C(O)R?, d) -C(O)OR?, ) -OC(O)R?, f) -C(O)NRR’,
g) -NR*C(O)R?, h) -OC(O)NR*R?, i) -NR*C(0)OR", j) -NR*C(O)NR'R?,
k) -C(S)R?, I) -C(S)OR?, m) -OC(S)R%, n) -C(S)NR'R*, 0) -NR'C(S)R,
p) -OC(S)NR*R?, @) -NR*C(S)OR?, 1) -NR*C(S)NR'R?, 5) -NR*C(NRY)NR'R,
t) -S(0),R?, u) -SO;NR'R?, and v) R%;
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ry -C(ONR6R6, s) NR6C(O)R6, t) -OC(O) NR6R6, U) -NR
6C(0)ON 20 v) -NR6C(O)NR6R6, W -C(S)R6, X) - C(S)ORG,

W@ R0osO¥F) R6, Z) - C(S)NR6R6, aa) -NR6C(S)R6, BOY/US2004/017101

- OC(S)NRBR6, cc) - NRBC(S) OR613dd) NR6C(S) NR6R6,  ee)
NR6C( NR6) NR6R6, ff) -S(O pR6, gg) - S2ZNR6R6, and hh)
=4 aRea,chax:cmm:he,ondapenMg 1s sehabtquicinate thd groiys comsistiog o

fCr20r6n ;Wﬁéﬁk)%{ @ﬁW@f}?zwa Fl¥/ll’ d)ag HMA%;S %%rafed 1)msaturated,

unsat ugadriflatic €Rb&ycRl HMRL4 ﬁleﬁﬁél"é@%é‘tﬁka@ed fihsaBurdtdd, or aromatic
menber ed sat urated, unsaturated, or ar omat i C

het er ohﬁ}@beyql@mprssmﬁgom repre fgieeoapmneselRateshiom the group

zilyggac‘?o%gf 58% ?ﬁog& %Qy@%ﬁ@ﬁ@f‘%) ok (5‘)' [ Oéig?lo) © 6
al kenyh) -d(D) @fe@lke@l& &Yy s alkiyhyl; }5( quliwsamrated

saturated, unsaturated, or arqmatic carbocycle

_ Q[ O) - BosprHRdies ARt carher e kéocims%nlfhﬂwre%%amted
ar omat |, 6. HelEh Qe at&%b@bﬁgsoﬂ{éﬁsﬁﬁ%on& of more heteroatoms selected

het er oat ons se€l ect e from t'he sting
nitr ogﬁm;n the grpep, conmilr&mffnurqgen)oxygélo)a@d@llﬁﬁ Bl E@)O -Ci.6 alkyl,

n)c( O)C( e ng? l@?@?éﬂ (98@% 61,3 K 0-C2), saturated,

PCT/ USZRQ4:83d 18 hromaktt dafb%@wé %a%% -Of0)D-NTBinhénbered saturated,
carbocycl e, and p) -C(O O 3- 14 nenbered sat ur at ed,

unsat unesasEatedrOrArgNAtic I@tqﬁ'eqyded@mnémgmm (oF S1oAghejpreatgms selected

rmrehter ato | r si sting

of i Fomeie LB RR SE ISR SllRalaRRuiE S ) ™

p) opti onal khetetn @i&bﬁ’(lﬂ)t—tﬁ) egtimally ionbstitutedoneh Bie orfmore R’
groups; R7, at each occurrence, independently is

sel ected fr 8/AUPHie group consisting of: a) F, b) d, c)
Br, d) I, e =0 f) =NR8, h) =NORS, i) N—NR8R8
J){ -aCEach oqcyrrer(gaslsll)dep@pqgenpw selp@gd ﬁl)nthpgmp cgysisting of:

el of B GO ) kel Dy R o O AR
NR_BC( *,3‘2%22 ) -G, mPAEDRE) —NR6R@S§S)@@R6,>@)) eamma RS)); -OC(O)R’,
f]IC\IRBC(S JNR @Ffaé‘&\’\%@% RY) r?Cé@NR%TBE% ﬂﬁ%\@%
6 6p 6
al 2<enyl ] ) (@ﬂ%{ al’ kyn i ﬁl(k)? 14 s@t Wé?)eli' }) @%S}NRR
unsat Unat-28°CeS)R rldJ)aOﬂﬁS)I\HhéR&GIc)'dﬂE C(8)@ARY 1) 3NRIC(S)NRRE,

et or 0EPTER %ﬁkﬂﬂ%ﬁ&ffw(@@d&g?ﬁ%@ﬁ@?e%m&»

sel,ected fromthe %r oup consi stin ni trogen,
inde iy

)'Eygfgﬁac}h(pﬁfugrgqlqeu IR AT gﬂgctg rﬁﬂl) the gHopp consisting of:
S i i YAk O
- CF3r aronfafig capbsm;le m144mmqer¢mﬂgated G:(ns))mted or aromatic

C( 9 %et’eroc%(a c)omprlsmg one or more heteroatoms selected from the group
consisting of nitrogen, oxygen, and sulfur, g) -C(O)-Cy.¢ alkyl,
h) -C(0)-Cs.¢ alkenyl, i) —C(0O)-C,.¢ alkynyl, j) -C(0)-Cs.14 saturated,
unsaturated, or aromatic carbocycle, k) -C(0)-3-14 membered saturated,
unsaturated, or aromatic heterocycle comprising one or more heteroatoms selected
from the group consisting of nitrogen, oxygen, and sulfur, I) -C(O)O-Cy alkyl,
m) -C(0)0O-Cy.4 alkenyl, n) ~C(0)0O-Cy alkynyl, 0) -C(O)O-Cs.14 saturated,
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20 - C(O NR8R8, NR8C(O R8, - OC(O) NRS8RS, NRBC(O) ORS,
- NRBC( O NR8R8, -C(S)R8, -C(S)OR8, -0OC(S)RS,

woCIBJoRBRE, - NRBC(S)R8, -0OC(S)NRB8R8, - NRBC(SPORZS2004/017101

NRSC( S) NR8R8, - NRBC( NR8) NR8R8: -S (2NR8R8, and-S

(O pR8; R8, at each occurrence, independently is

sel ect wepaturased, toﬁ@rcgm@watb@nmlgtand @) (,0)@53-é§1 np¢mbgyed saturated,
Cl.6 a k

sat ur altl%sé u.”ratﬁ él%aq glfl%ﬂ%o ezjc%{pnémg é)lpg 8}6( niolre ﬁetc%y’)at%ms selected

3-14 nﬁam&hegroﬁgtcumgtﬁ@,ofmﬁmu radygeh, a8l sﬁlﬁﬁﬁatl C
het erocycl e corrprl S|qr;cg)bone or more het er oat ons

sel ected frWheieHeARyr Py gpidonsdly Agsubstitied wiguene or more R’

oxygen, andgll%ﬂé;ur g) -C(O-C1.6 al kyl, 11)
-C(O-C2.6 dyl, i) -C(O-C2.6 al kynyl i)

R PR SRR SRR SRS o
unsat ugpl,&g.C10¢) Br @t) £O,h@t=g[ Q)C‘PNRE IG&N‘UR%DH@\I NRéRérJ) -CF;,

nmor e heterogtons sel ect ed oup consi skin

of nit kbgdR,: lb¥kshhen) I\EP@H}SUNF\LR )1 Folte! )PQ}@P)QRai ‘Pr)pr(O)RS,

70, 2005 AT 508 ??1%@ MR BEGPOR

sat ur avmes fmaRERauedc(soR a@e@@)oa ,q@r@ﬁlﬁ&)ﬂ e7) -B(YNR’R®,

2 ot 7 PRE EISES -ObhuRrkng b SR B dr Lsnmere,

het er ogg Qﬁ{S@@hR&)WRS fff)OH(@)hRs \AELSQWR S 'GQ sﬁfkyl
mtrogen é and ‘sul erein _any of D) p
opt i ona) Cys akkeaylhigk €1 a,ﬂuéjdlywktkh C@mesabﬂatﬁd)r@satmeét pragomatic

_Sgngct ?d b o%@ll% %H me%%%iéissah%% 8 f ugﬁ?_c}zgf arRméE& }aeterocycle

- N( CH3}:3m ri&h b AEBr moreGe6Fbids sel€t€d Mbid, thd\EHG(H: GidBsting of
- SO2NH2, -SOZ HCH3, - SO2N(CH3)2, and-S(O pCH3i 10
| ni s0, nlt@gsnmwgerma@d)sulﬁur 2, 3, or 4; and p, at each

occurrence, 8& %gezlg %ﬁﬁ&}ﬁgl 1) %ﬁgor];a}d;y i Ful%ﬁtu@&fjwm 8%@61‘1110&

t he conpoun a correspon
to any of tlftﬁ)let&isrselletteldt &sm ths petipicondsthigefR®, H,'SCITBhIIe-CFg,

\1 _ ﬂf.&;’“‘\c 5'%18 p 8\1\ 'T'\-réz, R (8(6\91580&0)058 -OC(O)R®,
-C(O)NR’R?, -NR}C(O)R?, -OC(O)NR®R®, -NREC(O)OR®,
NREC(O)NR®R?, -C(S)R?, -C(S)OR?, -OC(S)R?, -C(S)NR®R?,
NR]C(S)R®, -OC(S)NRPR®, -NR3C(S)OR?, -NR*C(S)NR’R?,
NRECNR®)NR®R?, -SO,NR®R?, and-S(O),R?;

RS, at each occurrence, independently is selected from the group consisting of:
a) H, b) Cy.6 alkyl, ¢) Cy.6 alkenyl, d) Cy.6 alkynyl, e) Cs.14 saturated, unsaturated,
or aromatic carbocycle, f) 3-14 membered saturated, unsaturated, or aromatic
heterocycle comprising one or more heteroatoms selected from the group
consisting of nitrogen, oxygen, and sulfur, g) -C(0)-Cy.¢ alkyl,
h) -C(0)-C,.6 alkenyl, i) —C(0O)-C,.¢ alkynyl, j) -C(0O)-Cs.14 saturated,
unsaturated, or aromatic carbocycle, k) -C(0)-3-14 membered saturated,
unsaturated, or aromatic heterocycle comprising one or more heteroatoms selected

from the group consisting of nitrogen, oxygen, and sulfur, I) -C(0)O-C.¢ alkyl,



O NV / N~-OONNFCH3 O0OON9F ~~-NCH3 O N~ Ol

H3C-N - NH CH3 WD 2005/ 019211 PCT/ US2004/017101 -16 O
wolR@sN1921Yy / N OIlI NCH3 0 HHN N~ OO QI RCIAusEibso17101

O CND NNOO N-CH3 H3C hl 615HO 111l -) HCH3 0 O

ONKkoO Nk CH CNDHICO HO- ~/ NAOON CH3

NJ H3Gn) -C(O)0O-Cy.6 alkenyl, n) —C(0)O-C,.4 alkynyl, o) ~-C(0)O-C3.14 saturated,

unsaturated, or aromatic carbocycle, and p) -C(0)0O-3-14 membered saturated,
unsaturated, or aromatic heterocycle comprising one or more heteroatoms selected

from the group consisting of nitrogen, oxygen, and sulfur,

5 wherein any of b) — p) optionally is substituted with one or more
moieties selected from the group consisting of F, Cl, Br, I, -CF3, -OH, -
OCHs, -SH, -SCH3, -CN, -NO,, -NH,, -NHCHj3, -N(CH3),, -C(O)CHs,
-C(0)OCHs, -C(O)NH,, -NHC(O)CH3, -SO,NH;, -SO;NHCH;,
-SO,N(CHj),, and-S(O),CHs;

10 mis0,1,2,3,0r4;
nis 0, 1,2, 3, or 4; and
. p, at each occurrence, independently is 0, 1, or 2,

and wherein the compound does not have the formula corresponding to any of the

structures listed in Table 1.
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N~NN~CH3 CH3 0O M>-S/ \' \ NAOOCNMHI O N-N
NAOOMHCS--SN*NCH3 H3C CH3 Particul ar
wenhsdiiyant s of the i nvention include conpoundeChnas2ewg/o17101
the formula: (R1)m (R2)n 0 MIB-A B-N\)(- H2C R3 or a
pharmaceutically acceptable salt est er or prodrug

t her eof merelnA B L, M R 5|n ahd n
are defined above. O her n‘be@n{% corrpaunds
havi ng the fornmul aO 01 11 20 4/ 017101
-19 \R/m/(R2) n -(0 H2-R3 or ah' CHa
phar maceuti cal accept abI e salt, ester or prodrug
thereof, whet®n A B, L, M R, R2, R3, in, and|n
are defi ngd—asdescribed—above—Particutar—conpounds
i ncl ude those where A |s S ct er\mthe group
consisting of 5, $4® sosel ected|from
the group|consis @ phenyl and p @H inis|O,
1, or 2;andnis0, 1,or2. In sone enbodi Hents A-B|is:
(R2) n A [~wherein A, RZ; ano m arg defined as
descri bed|above. In part' —eanle ments, A-Bis$: F
A-g~+ A 10 F or FN,’WQ_% e A d”é_@eﬁ as descri bed
above. N-N
CHa
X
SR TaRatacy
l\{ \-Q_N)I\Cl_b
CHg
o}
[N\>—S \I\f N/U\O 0
N \\«—HJJ\CH;;
ave X
N|’N\>—s \_f P j\
HaG
H3C>(C:S H CHga

Particular embodiments of the invention include compounds having the formula:
R1 R2 0
M—L—A—B—N 0

H,C—R3
or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein A, B, L, M, RY, R% R3,

5 m, and n are defined above.

Other embodiments include compounds having the formula:
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15

In various enbodi nents, A-Bis: or N wherein Bis
defi ned as described in above. 15 In sone enbodi nents,
wWe200501MHC( O) R4. Parti cul ar conpounds accor di ngCTas2004/017101
t hese enbodi nents include t-H8se where R4 is -CH3. In
ot her enbodi nents, R3 is: NN --NJ Particular
enbodi nents of the |nver(Ri1 r(Ri?ncI e conpounds havi ng
t he fornmul a: (Rl) %___ OHZC—HCHSV\D
2005/ 019211 PCT/ US 04 O 710
pharmaceutically acceptable salt, ter or prodrug
thereof, wherein A, B, L, M Rl, RRCTR and n are
' b 0 h 2 53
or a%ﬁ%féﬂ%%gut?callg S?c%g{ea%gegsaﬂbﬁﬁe or %o@ﬁ[&tﬁ%gﬂ%@&ﬁﬁA 53 fw K R% R,
m, abld n(s9e Fefbidd-aRdeseribed abcp/iaar maceutical ly acceptable
salt, ester or prodrug thereof, wherein A, L, M Ri1,

,Paﬁ[lﬁ‘lldr RomPbenddehdlnRithase \dl@@ﬁl ibssleabdRem thé bidup con51st1ng of
ot her enbodi nents of the invention include conpounds

phemyd wpé gyrigd; Bay salecied fromithegroupsonsisting of phenylprd mejdsl; myis 0, 1, or
) a ceutically acceptable salt, ester or
2,a19<5 3'?‘83 ?ﬂ%reof wherein A, L, M Rl, and in are 10
ef| ned asbd scrtsbg above. Sone enbodi nents of the
i nBALTPEHD ﬂ unds having the fornula: OO
MLN'OML/ 9 NOF 3 F H3(r C—R or 2GR or a

pharmaceutically acceptable , ester or prodrug
t hereof, wherein L, M ang % defi ned as
descri bed above. Particul ar unds according to

t hese rrbodl ments include 15 those wherein R3 i s
whergipé, @ n @e Heknehassieswibed abeve. dppatisylehembpdimsatsy feB is:

compounds haV| ng the fornmula: R

wherein A is defined as described above.

In various embodiments, A-B is:

_E‘O\B or ‘% ﬁl“‘\ °

5

wherein B is defined as described in above.

In some embodiments, R? is -NHC(O)R®. Particular compounds according to these

embodiments include those where R* is <CHs. In other embodiments, R? is:

4+ Nzy

.

Particular embodiments of the invention include compounds having the formula:
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(RR)mMF O ML-ANO F H2CG-R3 or a pharmaceutically
acceptable salt, ester or prodrug thereof, wherein A

waQ 200801211 R3, and in are defined as descri bedcals®4/017101
WO 2005/ 019211 PCT/ US2004/ 0t72901 -21 Still other

enbodi nents of the invention include compounds having ,
or apharfaseytifally acqertable saltoesgr jor prodryg thergof, erherqm 42 8, wkjg@ R

andgragegéefﬁleglggﬁggﬁgégm%e%l y acceptable salt, ester or

hereo renALMRlandlnare

defi ned as scr abov enbod f

e A RERERS 28 S8t Son ARG ERa SR Ao e g
ML N' oMNOLNFHZC— RgorFHZC{RS ora

phar maceuti cal |y accept abl €| $BIA estﬁ{ or prodrug

t hereof, wherein L, M akd 3% fi@ed as

descri bed above. Particul ar coppound ccording to

t hese enbodi nents i ncI ude thd:se vvher 60— i s

O \%3 1 p3
or et ORI, SRR PR oo bRt ity TR R, and
are 841fddd as déd&rlﬁéd]ﬁdoveﬁbOdl ment s, M Lis ML -X-L2, and X
is -NR4-. In particular corrpounds according to these

et dB&Hetnbodirthénts Mthe imidrr incfle MirRdomds hidiBE eheF8rmula:
is Hor C1_6 alkyl. O her conpounds include those

where X is -N 1 15 CHs(R’!),Q certal conpounds

according to these odlkre Cl_ 6 al kyI and
L2 is C1_6 alkyl. I'n Sone erbodi IS

and L2 is -CH2-. Particular xan‘plng—Kg unds
according to these errbodl ments i ncl hoSE? wher e

IVE (:H%
ora pharnllasceutlcc'l_gf accepca'_?e sa% ester or pro'g-rugt ereof wherein A, L, M, R}, and m are

defined as described above.

Some embodiments of the invention include compounds having the formula:

Oy Dy

H?_C——R3 or Hzc——R3
or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein L, M, and R’ are

defined as described above. Particular compounds according to these embodiments include

those wherein R? is -NHC(O)CHs.

Other embodiments of the invention include compounds having the formula:

Rl 1
M—L—A N” o
F H,C—R3

or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein A, L, M, RYLR?, andm

are defined as described above.
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20 In still other enbodinments, ML is MS-L'-NR4- L2,

wherein L1 is C1 6 alkyl, and L2 is C1_6 alkyl. In
weaondsioaediar conpounds according to these enbodPaemIS$04/017101

ML is MS CHR2CH2- NH CH2-. -I2h-particul ar enbodi nents,

Mis selected fromthe group consisting of: a) phenyl,

b) Spg,quﬂ@y |emb@§11ngﬁp¢sa(zf thy inverflongpelnds megmmd@havmg the formula:

pyridazinyl, f) oxiranyl 35 0) a2|or| di nyl, h)

furanyl, i) thiophenyl. ®)mp ol y1 | ©) oxazol yl, 1)

i soxazol yl, WO 200§{L0192: S3P04 017101 -22 m

i m dazolyl, n) pyrazolyl,

thiazolyl, q) triazolyl, r) Ftetraz ndonI

t) purinyl, u) benzofuranyl, v) benz&xazm)l yP

or a%ﬁ%a%gl]ﬁ?cég# X&ce}aﬁa‘%oleosléltn&ltér%}(hyﬂd}@go%%%gf’ IV\HI%HIIQ L é)R , and m are

Ul nox qui hazoll cr’nnol 1 nyP
defingtcdsafes@ibyet abael. cycl obutyl, ee) 5 cycl opentyl, ff)
cycl ohexyl, gg) cycl oheptyl, hh) oxetanyl, ii)

t et r sdineleabodiaryits,of the hvértion afslatieaiyipanyds havigg the formula:
azetidinyl, 11) Eyrrol idinyl, mm) piperidi nyI nn) o

thi etanyl, o00) te{rahydrgthi ophenyl pp)
tetrghyd pi peragj nyl T N/U\o
qui nucl i di V- az bi%ycl o[ 2. 2 h an tt
nmor phol i nyl, uu) - hi ormr g ~—R3
t hi ooxonor phol i nyl o>@6m)r phoI inyl, and 1d*
or a; Zmp%@&t%h 919&: ;11 %eés%r% f%r%th@)eof, v?fHQfelﬂ ?Lt, M%Qﬁh RY are
su stltu oné or groups. In

deﬁpeﬂr 49 dewérabved abmzm dli’amcula coMposnds-dcsadarpadb ylhese embodiments include
2, 3] tkla 3H—[123]tr|azol 4-yl,
thosjfllf-’lleé‘?‘}lgibq Z@hﬁoyé}ﬁ per| din- | -yl, or pyrolidin- |

-s u bgtsﬁl)lgg g@g»f E\;ﬂrﬁ?}?ﬁ X P,ta?l %‘ggq aﬂgﬂ%/ &y parjigular embodiments,

PY%E My, Under certai n ci rcunstances, when Ais
M- pyl‘lNgln 4-yl substituted with ML at the 2 position,

Mml')[p Bﬁloe gltnbéﬁm}e?l &LL%S }q }ﬁngtr fel?,llch? 56( S -I?Ir%o- 4i Iﬁgalitlculaécompounds

acccﬁhﬁl@tb tike smbsdmtentssﬁ ipNAY) N+, er pNeORF)abihere R issH or Ci.6 alkyl.
substltut ed ﬁlhenyl Pr eferred substituents include
tﬁwmsﬁﬁ de fhosa ek Xy, fluorine. Under certain
ci rcunstances, when B is unsuldstituted phenyl, ML is
sel ected from the group 20 co ﬁIStI ng of MX, ML'-X
ML -X-L2, MX-L-XL2, MX-X-,"ML"-X-X-, MX-X-L2,
In c@ﬂﬂn cMhb&uﬁ&sécé&dm R Eless &hb@dlﬂleﬁﬂs g t¥icran %ﬁﬁ@ﬁ anWneis & ; alkyl. In
pyri din- 2-y| Stltlﬂted with Aat the 5 posi tion
SOHMelmhoshm@ﬁ%clt e&j—@Hmmnﬂﬂe igr@hp. Bantichler ¢xagnndes qﬁ.cy(mpounds according
X X- L2, and
to ﬂﬁsﬁmﬁé"}@}fﬁs lPﬂu %%lto?\e Wh%{sa}éit“{‘#ééﬂﬁ&ée% 16h provi des
a pharmaceutical conposiyien -Kmp,ising an 25
effective anount of one or rorle of the f or egoi ng
conmpounds and a pharnaceut i caICI"S% acceptable carrier.
Sui table fornul ati ng agents are described in detal [ in
sedhistiil ofheh embb dinentwM-Drie MbS-IHeNR*-df, wherefnd egﬁhnglkyl and L is

Cis aﬁm lf partlrc;ml r gorrslli?oukr)l S !’:1(9:%%’11%) {oatilese emnboalments CM CL 1s M-S-CH,CH,-
NH-CH;-.
In particular embodiments, M is selected from the group consisting of:
a) phenyl, b) pyridyl, ¢) pyrazinyl, d) pyrimidinyl, e) pyridazinyl, f) oxiranyl,
g) aziridinyl, h) furanyl, i) thiophenyl, j) pyrrolyl, k) oxazolyl, I) isoxazolyl,
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devi ce. For exanple, a nedical device, such as a
medi cal stent, can contain or be coated with one or
waonnws/009211 he conpounds of the invention. 30 | nPanwiSk®r/017101
aspect, the invention providég-a nethod for treating a
m crobial infection, a fungal infection, a vira
‘infecti on im!a:lqzalyhsni) piyezolys easethiaomm)ithiemyl, ggtriazolyl, r)

gast o tegeihal TRBELY Yyt P3G hnd nibrarcezail
met hod W\b@hﬁiﬁﬁiaﬁ@fyg )89 g0idd A1 ly) ?ﬁﬁbiﬂ%ﬁﬁ% épélﬁﬂ&éhlmyﬁ 3

adm ni stering an fective anobunt of one

conpounéd GHnazrinyabRsimmelnyle 6"‘(}66 glopropik ddbﬁycﬂqlféltyl ee)
i nventig clo{wé?ﬁylefl{fﬁg%lcﬁlexxll ?%? cryfil 0 f %ﬂ &lé %%J}Yg, dl) t?trahydrofuranyl

t opi cal nve es a ne

treat i ngj) setehhgdogpranylnkie) azamﬂmjrl H))pmmlﬁlum rtﬂmep1p$tlémyl nn)
of adm nj sterl n

one or Hyelan &Eﬁ@q&tﬂaﬂéﬁn}’lj %gme?f ! e}(’: ﬂtYi{ g qﬂ})plperazmyl
arel i or fi‘lt)%uﬁlu%}i aRy0 gggqtaﬁblequ@imeﬁm rt@b%o?mmé,?

di sorder “can be selected from gf oup “consi s

a skin unj tidrmapholgd oo thiadxopmepmdinyh wwobiodidxoaiorpholinyl, and
pneunDnl a ban bdl@ﬁpgal infection, a urinary tract
i nfecti 6‘?9 septicem a, endocarditis, an

whe?én'i by ¥eDLI1:0 alﬁbnaﬁEfHB bubstulst wish on@oﬁ&ﬁ&‘éleag‘ro@%C 8 particular
infection, neningitis, surgical E“I- IaX|

embpdinants dAls 4-isprazolidn 1 2a3]mﬂ@é1 1oté ]traaqowrﬁl 1H-tetrazol-5-yl,
| 10 tant Staphyl
Plpeglﬁ}rgﬁ?l- Pgﬁilﬂ%{ il vil in resi stan aphyl ococcus

1 on, a vancorrym n-resi stant Enterococci

i nfecti.on ezol dreS|st n m.in ctlo

ndn ot ek dmegs AR RRY WA B S e
pyrifi{ly @M dep Berlie c1tram5ﬂc@@ wheW Hesridkthorsubatited with M-L at the 2

i nternedi ates for rraklméhcorrpounds of the present

positipna¥itl srnot tinidazel{l olinghy on erehabinito make- exenpl ary
chem stries available for 15 synthesizing the
corppafasedémbdiiments gpis mhenyliar substitutedplgnyt elfoss pglerably, B is

Bl P 09 65 5 SEPMAGE AT I R B3 . Unr

certdin@irt@nkanéea gwBPABRY @ssubdtititsd pHér@l S\@ms@fﬂeﬁh& from the group
conmpounds of thee&rLlsent i nven nds_ of

congm@ﬂmggmap R BT SR, DS et WS Bt P53 M XL, and
b
Ve S5 O ) Rl G B PR Gy e
posfRot], MXL fis deldoteefrotn the grddrdnsivang 5 M-KNM-LOX, MeLASHLE,b
M2 LS M R LA MY P2 © X O
In another aspect, the invention provides a pharmaceutical composition comprising an

effective amount of one or more of the foregoing compounds and a pharmaceutically

acceptable carrier. Suitable formulating agents are described in detail in section 5 hereinbelow.

One or more of the foregoing compounds may also be incorporated into a medical
device. For example, a medical device, such as a medical stent, can contain or be coated with

one or more of the compounds of the invention.

In another aspect, the invention provides a method for treating a microbial infection, a
fungal infection, a viral infection, a parasitic disease, a proliferative disease, an inflammatory

disease, or a gastrointestinal motility disorder in a mammal. The method involves
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FNAFNjJjAO Il HIIlaH AcHN AcHN WO 2005/ 019211
PCT/ US2004/ 017101 -24- HOn AA“NR Ar Ha \ I \ M 0
W 2005/0F9MA O F NA O NA Ilib \'"H IVaH AcHN Ae&RNUSZ0AMI17101
RR X\ FNAO IVb\'"H AcHN28cherme A exenplifies the
synthesis of biaryl amne internediate 5 which is
admig#ening ameffstive ampwg‘. of ene ai morropmouTds @fphameaqgutg@é pempositions

nven Kno olidi.none 5 inte di at
of thp el o8 Yar SR AL b BEBA B GRS s ) T s

co led t subtltute . boronic acid . .
el pRNTERS b i G g § ARG Es fich Maif ppprising the
step Q)@ H&himﬂetﬁﬁgﬁ‘t@tth@ﬂﬁnﬁﬁa@bn eﬂ&ﬂf%'aﬁmuﬁh@f odlelor nforé BARPNA} of the

usi ngx)eal ternate coupling internedi ates easily obtained

invegtion tirabiide pmetonsle a syaunton lof b padicilar diserdgr.t Suchua disaifierean be
selegsjtlgcrln i rt?l{\é %gcy&) aéll Jéa(ffltazs%n i Bn o%é{mna a&}eﬁfhgﬁlqafgs? Niral

er na e cou

pnewhdiih,ntdbdombep dfedtioh eurliary tr&&eﬂifecﬂum{ tblacttelféﬁna ,Abstivemlia,
2 is.then converted to amne 5 by chem stry we| | known_ .
endqcgrditi 88 atrigeysnteerlanshipfdnigetion, gagstar gcegss Infeqtion, yeningitis,

surg‘%al%poﬁx M&MW n]fé:%#l()g E{I%Qn%e u[}gzblg a J(')'int infection, a methicillin-
resistant Staphylococcus aureus infection, a vancomycin-resistant Enterococci infection, a

linezolid-resistant organism infection, and tuberculosis.

3. Synthesis of the Compounds of the Invention

The invention provides methods and intermediates for making compounds of the
present invention. The following schemes depict some exemplary chemistries available for
synthesizing the compounds of the invention. It will be appreciated, however, that the desired
compounds may be synthesized using other alternative chemistries known in the art.

The following examples illustrate some of the compounds of the present invention.
Compounds of general structures Ia through IVb (wherein X is CH or N) can be synthesized by

the chemistries exemplified below in the following schemes.

Ar/\)Lu = l R Ar/\/”\
F NJ<

0 o]
la an an

AcHN AcHN

I I\X H a \"H

AcHN AcHN

Z



AcHN MsO MsCl, Et3N | NaN3, DWF, 70 C CHzCl 2, 25 C
FNO\'" j N3/ AcHN 2N/ \ PPh3, HROO | J( F N

wO 200401980 CF No or H2/Pd-C5 H 4 | AcHN AeElNUSED04/017101

- 2005/ 019211 PCT/ US2004/ 01710%24--25 Schene B

iIIustrat&s the synthesis of internediates 7 and 8 of
t he presentyinvention using Suzuki coupling chemstry
bet ween, boy-onizes aci ds and aryl triftanesy=Beronic
ester 6 idibtlcedated with an appropri ave a
to yield the BO -tme;ied biaryl 7. The
7 is renoved toFp Oam’ ne 8, an internegdi ateN
useful in the synthes '~19f certain conpounds 5 ofl\f},],e
present inventi®n. Scheme B 1 | \ OO,B-D 00\ JF
NA OO "H Et3N, PdAgppf)2CI2 F NA O AcHN di oxaff&N
reflux H 6 AcHN NHR HO Ng HO 11" / OIf | %O F
H O Q N Pd(dppf)2C 24

i

N

F o)

IVb I\XH
AcHN

Scheme A exemplifies the synthesis of biaryl amine intermediate 5, which is useful in
producing certain compounds of the present invention. Known iodoaryl oxazolidinone
intermediate 1 (see U.S. Patent Nos. 5,523,403 and 5,565,571) is coupled to a substituted aryl
boronic acid (the Suzuki reaction) to produce biaryl alcohol 2. Other coupling reactions (for
example, the Stille reaction) using alternate coupling intermediates easily obtained or
synthesized by those skilled in the art could also be employed to synthesize target biaryl
intermediates similar to 2. These alternate coupling reactions are within the scope of the
present invention. Alcohol 2 is then converted to amine 5 by chemistry well known to those

skilled in the art.

L
| HO
o o 0
A °
2 K,COg, PA(PPha)s F N4
H toluene/EtOH/H,0 (3/1/1) \\XS’H

4 AcHN reflux 2

Scheme A

Q

AcHN

MsO O
MsCl, EtsN O o NaNs, DMF, 70 °C
CH,Cly, 25 °C . A
o)
kgm
3
AcHN

N3 HoN O
O o PPhs, H,0 O o
F N/[< F N/[<

o} THF, 50 °C o)
\\g"H or Hy/Pd-C 5 "H
AcHN AcHN




di oxane/ H20, reflux ) 7, R = BOC AcHN 8, R = NH2-HC

Schene C depicts the synthesis of internediates 9-13,
wohbeshigne useful in producing certain PCT/US2004/017101
- met hoxy-substituted biaryl débfivatives of the present

I nvention. Suzuki coupling of 10 boronic ester 6

pr Sdhkmes Bhillastyates a]hajsmmeis of intdriveiatary dnd & @tthe pebsd¢nd invention

o ields 11 that c be. .
using SHga Catping Sy L3R e RO S tiRatey; Bpggic ester 6 is
treat@&SC Weiﬁdnealacp rﬁ%ocﬁi_(flcﬂiﬁgt% o ggﬂ tHoR %@Q&Z&&ﬂbm@% The CE;_(I)C group of
7is m(cd@éfcq pmvgie m@mmm@a&m@@fu} iaftheisyngheaisiaticertdn compounds

5 ofthe OVE(n Et3N /0 CH2C12 aNA O FNOF O 10
H‘*ﬁﬁn&‘f,,’ﬁ AcHN NaN3, DMF, 70 C AcHN H N Ove N3 /
Ove_ 2 0 PPh3, H2O\ | O FNIATHF 50 CF/ N~ 13H

Schepe B AcHN AcHN Scheme D depicts the synthesis of

pyridyl internedi ates, which are useful for the
synthesis a npounds ohe pr esi?ld nventi on,] vi a
similar che 0 ﬁﬁd\mm
Coupl i ng off'b roH ester to_a fhal opﬂi@%neoal dehyde
produces bi aryl % Y 864, Bdkepor M’d dehyde as t he

precursor to nntﬁ di afi&sne, Eﬁuxl ia chem s

descri bed above V\D 2005/ 019211 /U82004/ O 10
NHR

"’_Y

-27-

RHN
HO

Pd(dppf)2Cla, K,CO3
dioxane/H,0, reflux

O
A A

7,R=BOC  AcHN
8, R = NH,-HCI

Scheme C depicts the synthesis of intermediates 9-13, which are useful in producing
certain methoxy-substituted biaryl derivatives of the present invention. Suzuki coupling of
10  boronic ester 6 produces biaryl aldehyde 9, which can be reduced to alcohol 10. Mesylation of
10 yields 11 that can be converted to azide 12. Reduction of azide 12 yields amine 13.



Schenme D OHC OHC a~X Br N F / N NaBH4, MeOH 6 -
Pd(dppf) 2CG 2, K2CO3 O di oxane/ H20, reflux 14 'H AcHN
wolniskod®21N O MsCl, Et3AN N O CH2CI2 F NA 0 F ReF/U082004817101

L"H 16 H AcHN NaN3, DWMF, 702&€-AcHN H2N ( ) N3 N O N

PPh3, H2OJJO F N~O THF, 50 CF N~ 0 18 17 HH AcHN
Schefel Bi aryl al dehyde 19 (Scheme E) can be synthesized

froma Suzuki coupling of |odi de 1 and

4-f ornyl phenyl boroni c hﬁlCl fide E [ I | ustrates how

i nternmedi ate al dehys “of ty 9 9, and 14 can be

converted via roadugt i v@Tmam nati o str her

am nes, sgch a ' 0- 22, FAhi chNgf %M__ﬁas

i nter madl ates Pmppf)rzchaeKzQth hesi s_of c .ﬁl n conpounds

of the inventi diveregRhghite E OHC , | HN R ~X O

MeNH2, NaBH3(CN) X 0 F NATHF/DNFA% CF NKO O

19, X=CH, My=CH R=H H 9, X =u&H %Me ) 21,
X=CH R= X = ,j%f%‘?“ H AcHN 2 =N, R=H
ACHN o M O 0

F NJ< NJ{

o) o)
10 an 11 am

NaNs, DMF, 70 °c AcHN

OMe
O 0 PPhg, H,0 O 0
. N//(o THF, 50 °C . A

AcHN AcHN

Scheme D depicts the synthesis of pyridyl intermediates, which are useful for the
synthesis of compounds of the present invention, via similar chemistry to that shown in Scheme
C. Coupling of boronic ester 6 to a halopyridine aldehyde produces biaryl aldehyde 14.

Aldehyde 14 serves as the precursor to intermediates 15-18 via chemistry described above.
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15

10 Schene F depicts the general synthesis of conpounds
of type la and Ib fromam nes of type 5, 13, 18, and
wae@dd192conpounds of type la and | b are synt hesCras2004/@a17101
acylation of amnes 5, 13 add-18 and 20-22 with the
appropriate acids using, for exanple,
Schetag B- di met hyl am nopr opyl ) - 3- et hyl car bodi i mi de

hydrochl ori de (EDCI) as the coupling agent. Conpounds
4001- 4007 were specificaﬂ?? t hesi zed fromam ne 5

and the appr opyy brcar bob
2005/ 019211 PCT/ US2604/ 017101 ]
RA'" ~~6"H|I \ OH

DVF, 25 C F_NPodspixC mﬂl@m Hla H 13~= CH, R = OVb
18, X = N R TR reENEIE N O fBHN RJOO Ar \WAN R X O

Ar' Z~- "OHMe X O X—CH,RFHNCﬁ‘EbCI,DI\/F, 25 CF

N /I 200 = CH R=0w HIbdo ,I:N,R:H
AcHN AcHN Schere Qg hi ghl i ghitisetinhe synt hegi

conmpounds of gen sl/égruéﬁﬂhe Il fromamn type
5 and 18. The amne

tther 5 comonly enpheyed ti de
inthe art) to affFrd es

aci ds usi ngisEDCl (or
coupling reagents kn
I1. Acid chlorides can be purchasadvero %y
and allowed to react with am nes 5 and 18,

yases such as triethyl amg
produce am de L~ Al ternatively, carbo
can be pre-|oadeff ntgfa sol irghp@bynmeri c sug
as a tetrafl uorfopt engﬁgocont aimragee resin (FTFPr

Nﬁgﬂ bé acylated with car box%l{%
P!

t hesi zed
in the
p al so -

SI@)I
and reacted with am pto ytetdam de productsélLoiuH

general strtcture || uch 10 as comnpounds

4008- 4015). Schene € 0 H2N Ar"k Y Ar'k N | AN

Biaryl aldehyde 19 (Scheme E) can be synthesized from a Suzuki coupling of iodide 1
and 4-formylphenylboronic acid. Scheme E illustrates how intermediate aldehydes of type 19,

9, and 14 can be converted via reductive amination chemistry to other amines, such as amines

20-22, which are useful as intermediates for the synthesis of certain compounds of the

invention.

Scheme E
OHC.__~ l R N I R

Sy MeNH,, NaBH3(CN) Sy o
N/( THF/DMF, 25 °C NJ(O

19, X = CHRH (o 20, X = CHRH (o
9, X = CH, R = OMe 21, X = CH, R = OMe
14,X=N,R=H AcHN 22,X=N,R=H AcHN

Scheme F depicts the general synthesis of compounds of type Ia and Ib from amines of

type 5, 13, 18, and 20-22. Compounds of type Ia and Ib are synthesized via acylation of amines

5,13 and 18 and 20-22 with the appropriate acids using, for example,

1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI) as the coupling agent.

Compounds 4001-4007 were specifically synthesized from amine 5 and the appropriate

carboxylic acids.
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XOY=0dor Cl (etc.) XO F Nor Y=TFP resin F

N-% 5,X=CH "H Il ~H 18, X =N AcHN AcHN ff Schene H
woOoRkbosatisat es the synthesis of conpounds of genecaius2004/017101
structure Illa fromamnes -@-type 5, 13, and 18

usi ng reductive am nation chem stry. For exanpl e,
SchémaFyl ami ne 15 conpounds 4016-4028 are synthesized in
this manner. WD 2005/019211 PCT/ US2004/017101 - 29-

Schene H O H2N I R ArAH ArAN R H X§oO NaB(OAc)SH 25

C X OH, THE/ DVF or THE/ Ma X—CH R=H
OOHIIiax X-Chl,,/R/JJ\dAelS X'= Ny AcHN
AcHN Schene | | c the synthesis of general j
st ruct ure IIFb of Pre@seRr svention fronf am g

i ntermg e For axanple conpounds 4029- 4031 a
synt he % I{ s reductive 5 am natl on AHN
cheni stry. %c H2N O HO HO ArAHoArl-,- N O

NaB( OACFl 25 FC 0 F N(O THFLDME R ~R-'" " 8
AcHN I'P AcHN Scheme J shqwslit he synt S

conpounds o Xge al stré€toreva and | Vb.x
20, 21, and 22-cts converted to tertiary a
| Va, S0t @SREBNMPOU 4FP5HPUD3H Cand 10 4036, using. P
st andank T@griebmae any nati on cheni stry empl oyed H
ear | i ea2, 0¥ Retther Add¥ivatives. This reductive AcHN

am nation chem stry can be enpl oyed on biaryl al dehyde

i ntSshemd Cehigklightcthe apnthdsds ofgompetndsofigengrpledtpcture II from amines of

typg %né) f? tlge( ef’nglltr)lgééra é gcd ﬁgmﬁﬁ ci%ggﬁﬂ:ee{c? S uss’}nrgqﬁﬁaf &)r other

commonly employed peptide coupling reagents known in the art) to afford amides II. Acid

chlorides can be purchased or synthesized and allowed to react with amines 5 and 18, in the
presence of bases such as triethylamine, to also produce amides II. Alternatively, carboxylic
acids can be pre-loaded onto a solid polymeric support, such as a tetrafluorophenol containing
resin (TFP resin), and reacted with amines to yield amide products of general structure II (such
as compounds 4008-4015).

Scheme G
0 )CJ)\
HoN™ I Ar)LY Ar lfﬂ' = |
\ = X
o Y = OH or Ci (etc.) X o
N”« orY = TFP resin F N/<
o] o}
5,X=CH  H I H
18, X =N AcHN AcHN

Scheme H illustrates the synthesis of compounds of general structure Illa from amines
of type 5, 13, and 18 using reductive amination chemistry. For example, biaryl amine

compounds 4016-4028 are synthesized in this manner.
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Schene J MHNROR Ar NAr HM X

FH NAO THF/ DMF, 25 C F N~/s O 20,X=CH, R 21, X = CH,
we20050M21H | Va H 22, X = N, R = H AcHN AcHN eHDUR2(R4/017101

ArNHR Ar R X ~(0 NaB(QAc)3MH2X-0 F W AO THF/DWF, 25 C

FNJ~0 19, X=CH, R=HHIVb H 9, X=CH, R=Owe 15 14,
SchexpeIN, R = H AcHN AcHN WD 2005/ 019211

PCT/ US2004/ 017101 -30 It should be noted that, when X

is N, any of the synthetic rojtes described above may

be useeNto”P uce conmpounds”havi ngAa/\er Soner of

O NaB( OAc) 3H X 0

pyri di ne ( yridin- &ay(bAcgn 25 RYri di'h- % In
addition, t he ent on er nat i ve JZ)
approaches f6r Syn h 4 ng cOnpou 5 of fhe” N )%
i nvent’i’s n one approach, the nmet hod i nallaudes thle\SuH
step Bf* c

gyconpound of  fornula (1): p%m
MLA(f \Nlt acorrpound of forrrula(ll) (R2) n

b ageﬁ%d_?%epb 3 ﬂhg &mt%gs&gg e%n{al ctélé}g Ilﬁfy %% e go?es%nt iBvention from

amiROh @At EateBy | Ity ekélﬁpl%oédmﬂo&ndm 438128 synmhesizbd agag this reductive
occurrence, independently is selected fromthe group

aminaiegichemivgyof: a) -OH, and b) -O CL 4 al kyl ,
alternatively, two Y groups taken together are
Schew¢ BEcted fromthe group 15 consisting of: a)
-OC(R4) (R4) C(R4) (RO, and b)
- OC( R4) R4} CH2C(R4) (RA) O, 9 HO

A" H Ar/\” ‘
5 NaB(OAc)zH, 25 °C
/[( THF/DMF
o)
l,,H
8 AcHN Hib AcHN

Scheme J shows the synthesis of compounds of general structure IVa and IVb. Amines
20, 21, and 22 can be converted to tertiary amines IVa, such as compounds 4032-4034 and
4036, using standard reductive amination chemistry employed earlier for other derivatives.
This reductive amination chemistry can be employed on biaryl aldehyde intermediates such as

19, 9, and 14 to yield optionally substituted amines of general structure IVb, illustrated by

compound 4037.
Scheme J
R 0 A~ R
MeHN™ | /U\ A" N = |
\ Ar H Me ~
o) NaB(OAc)zH X o)
N ] F N
o)
20,X = CH, R H o THF/DMF, 25 °C ‘
'1H "H
21, X = CH, R= OMe IVa
22,X=N,R=H AcHN AcHN
OHC R o~ A~ R
@ ANHR AT |
S R' ~
X o NaB(OAc)zH X 0
N F N
F 0 THF/DMF, 25 °C o)
19,X=CH,R=H m Vb (o

9,X = CH, R=OMe
14,X=N,R=H AcH

b4
>
)
s
z
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alternatively, two Y groups taken together with the
boron to which they are bound conprise a BF3 al kal i
worb@loisalt; Z is selected fromthe group consPerTiusgno4/017101
of 20 a) I, b) Br, ¢c) d, aA®-d) R40S03-; and A, B,
R2, R3, R4, in, and n are defined as
deEcSthldé dve albtwléhatl WhemBtis arap@rtbgmthqtmowm fiesgribed above may

v o WDt R RSO B BTRONIA: e 5 21 o
pyridih¥51).(R2) n Q B-Het - CH2- R3 WD 2005/ 019211
PCT/ USZOO4/ 017101 -31 in a solvent in the presence of

ﬁl/l ﬁ@&ﬁhﬁ’diﬁ e 1ﬁ€éﬂti@ﬁlp%ﬂ1§@ta4’tleﬁﬁhve NR6RhBs P sPhthddding ompounds

Z, in, and n are defined as
of the ewtlb@dlmp@plqaﬁh,é ¢ method prnlesies the Sercefrpoabining a compound of
fo & ernore, Qcan be -BF2-KF or CHs -B O CH3 O CH3
In%ﬁb ‘5 In sonme enbodi nents, the base is selected from
t he group consisting of an al I nmetal hydroxide, an
al kali netal carbonate, an alkal'l netal fiuoride, a
trialkyl amne, and mi xtMrels— AFﬁ“F%of Exanpl es of
__suitabl e _bases include potassium carbonate, sodium
“MhéﬁWB@WEP@PfB%?%E%ﬂHLn fluoride, triethylanine,
di i sopropyl et hyl am ne, aqeqn1xtures thereof. In
particul ar enbodi nents @ ratio of equival ents of
base to equival ents oZ—cch¢@thEf7+ﬁ; compound (I11)
10 is about 3:1. In some enbodi ments, the palladi um
in a gelveritym theipseseneq ofzmbpse st ypsiadamn patplysla PhEREID)
catal yst, such as a tetrakis(trialkyl phosphi ne)
palQ & hqmr(a@ hayingithe éennaid sBYwivéepgiphosphi ne)
pal | adium (0) catalyst. An exanple of a suitable
pal | adi (fnatedchlogsirrénse,tindapakdenflyris sivtad fodrogixhgme) consisting of:

pal I adi um (0) i C odi nents, the ratio of

t he 15 equi val hﬁsg’&#{’}_#ﬁgk‘l g{l"‘?ri phenyl phosphi ne)

pal | adi léﬁélﬁl@i)ivetl? ttdaey yﬁk@mto‘gem& &0 Petsd frol) the kroup
EEbYS

compound (I11) 1's about In sonme enbodi nents, the

sol vent cousipinggds an aqueous sol vent. | n other

T SPGB -

alternatively, two Y groups taken together with the boron to which they are

bound comprise a BF; alkali metal salt;

Z is selected from the group consisting of:
a) I, b) Br, ¢) Cl, and d) R*0S0s-; and

A,B,Het,L, M, RL R% R? R* m, and n are defined as described above.
In another approach, the method includes the step of combining a compound of formula

Ny

with a compound of formula (IV):

(=)

Q——B—Het—CH,—R®
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organi c solvent is selected fromthe group consisting
of methanol, ethanol, propanol, 20 isopropanol,
woub@rad211i sobut anol , secondarg but anol , terti acy/us2004/017101
but anol , benzene, toluene t rahydr of ur an,
dlnethylfornan1de 1, 2- dleth%- et her, di nmet hoxyet hane, | w2
mamlvemmhp;plresgmeﬁabaﬁﬁaw pedladivan ¢atalysil whergiarA, B, Het, L, M, R', R?,
R, lgﬁeggh XHTERDY bre egiﬁgd aladiBiRpRELLY et her

i oxane, oxo ane, n1xtures thereof. In

i cul ar he sol ent ture of
RS A AL R e R
of about 1:3:1 by voI ume. 25 I@Hsorre enbodi ments, the
method is carried out at a © ature bet ween about
20 C and about 100 T. In—@tﬁg? ? frbodi ment's, the
process is carried out at t@e cﬁ‘('é tux tenperature of
t he sol vent. WD 2005/019211 PCT/US2004/017101 -32 4.
Characteri zation of Conpounds of the Invention,
Compenmienbrdimgnisdthe baseds selertethidpmthogorprorssting of an alkali metal
r
hyd BRI R LR EAOTRN B aRAR et TREHAE o (RN M, gnd mitures
ther&i Elxadplel 5 of hidtabletbabes mdedeapcrtassmmr\haxbbmte Bh@uummma@spotassium

have bj ol ogi c act i For t he | ecul
il Gietg i, QUtRRI e A oy B P
embbﬁifﬂe'ﬂ%' A8 B8 of'Qfuivaldhitd @baﬁ&otﬁﬁﬁﬁlﬁ%sﬁ}@nﬁﬁﬁﬁd (IP@ICk:ompound (11D
to determ ne whether they have a predicted
isabmot 3xti ty, binding activity and/or binding
specificity. Furthernore, high-throughput screening
mﬂn bemeismblodimesisethd paibadimalcgtalyst issu'l'r@n@ u@drdina‘séewk}adium (0)

s St B B AR . ) G EFB
pall &HARO FoatAFst A exBRPRES 2 sBthBle BAGIdRIh dhtaly8fik| - f ungal

antl-para5|t|c or anti-viral agents Al so, it may

be
tetra;kmétsllphd:raflplmsabsa)ypdﬂedwum‘(@) c@m@@ﬂmkﬂaﬂr enyhodiraets. fhe lﬁtla of the
equwﬁla{}ﬁs 8?%11@ <tsf«t6‘-}’g%%§'§%ﬁ%hm ol l%dlﬁnc&)f{o tﬁé g(illﬁ{retlglﬁg b¥§onound (I) or

n@yﬂd@ﬁ?g%@hpgzm echni ques known in the art. Ceneral
met hodol ogi es for ﬁirforn1ng hi gh- through
scheeping gmép@rrcr@% elselyentcompEReT A AUy ‘(F’PF nn athegh

e HGSHBON S04 B S50 i

organiesodvemt O seld@mﬂe’rtﬂm fifeareuyt comsistyg bhnhthanple@hatnmd;lmopmgl

but not limte t hosg d scrﬁbeg g %%aSur&ﬁce
ST RN S R A &SP piIIene;
tetréf@fﬁfdﬂlrah Ndifetisedlhsmide emm!t%%k&% cﬁﬁéthbﬁfétﬁaﬂél Sigiopbpyl ether,

vity. One approach includes surface F asnon
methytotambetyl QtE@R)nethmane@ml therygeepthexyeihyl ethete 1 rdoxane,

1,3 Hl ndt@eg EB‘QGR‘E( &ré(se 1?%8% giﬁ,:saep% %?)ag%%la e{)?stfl? &M%ﬁt is a mixture of

waté 8R! alddwheei in SRR Rt badalle; gjfeb’ouftﬂfﬁw tbg VbhEne
interacti on between two or nore nacronol ecul es in

r el bRl RN, HRemS86EsahirRa Rt ataa temperature between about 20 °C
quant um mechani cal surface pl asnon. é)ew ce,
and @BbWCPOECBIln sthes ombeiivenisolits Prasesfes P%iTlBii ey g reflux temperature of
he Pi.scatawy, N.J.) provides a focused beam of
t cg ff?hromﬂti c light to the interface between a gold
f| | m (provi ded as a di sposabl e
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25 bi osensor "chip") and a buffer conpartnent that can
be regul ated by the user. A 100 nmthick "hydrogel"
woanpagexdi of car boxyl ated dextran that provi deBC®US2004/017101
matrix for the covalent im®bilization of anal ytes of
interest is attached to the gold film When the
4. f o&ihaacterigation of {fanpeynds gf the Inyentipme el ectron cl oud
of the gold film plasnon resonance i s enhanced. The

r e Sempongds desigaed. selerted and/prontiveized by mpthedpilescabed gpove, once

o PR W A EREIERAy e e
detetrhiie S@RTHRN tHetconipeehd gl e bioldbical BRAE. For axdniplsthe mdlwdules may

deternmining the frequencies that are depleted, the .
be clgragterizeddwicapyensional assaysdpelndiag buhnedligiied taHiasp assays described

loB AL LARAEL it BRI Bk LSRRG gy e
specifidiynance. \When desi gned as above, the plasnon
resonance (and thus the depletion spectrum is
s eFgithérré, higRSSoughptit vereening st uskd & she€dvap efulysis using such
corresponds, r ou%hl y to the thickness of the

assayiy dhogEIsylt. if maghe reswile Herpidhy scapen the arokeerien gessaibpd herein for

.- il h d :F i r i D
s TR LA, LS AR g g LA i
agerith eAlsnf it gy the posdilele veeassay hew theocoinpoongoinendcs withra flwsome or
., measured.in real tj] based.qn the accunul ati.q f .
riborped SHRY A AF Y B3 ot Rigr s Sl SRR ieg protein
syntBEdi€6diSs REhidihEes KnSHHBA (He QSO AHE ] AftHIRIBRIS cfplgperfoming high-
depl etion spectrum This systempernits rapid: and

throsghpsit sireeningark desoridedfaserantpin in Deviimdligh [ Braughput Screening,

I ntaeract i Wit t e a R
(Ma{:cg Sﬁlgﬁt f%%%,)anéﬁﬁ 'rPeatSt%lg rl?f:b égg]gr% ’%6 |g'z gl?éhon. &%T‘h%traesga diiagtse one or
mor® @lffré akdagiedhiiues Mchdimpabutmrtintited 16) these dasonibed bélaty.

can readily be applied to protein-protein,

Pr Q1 ishrfhéIRmnSing Shudy-A bmﬂoﬂiﬁﬁaﬁ asdaly®ARy bB usdfdlEin screening

t oqd):r i ’vﬁé I C50bs_gqnud Kds of the assogg:i at Flon ?eact i on
newhreleedes fontheirdiieding agivity| @netfpproael inglugaesusfrse plasppe resonance

ecules of .interest.is. ' t i . .
(SP]?HIJ%‘? %aﬁlﬁb rug_ed {ﬁﬁzvg uafe th% gﬁléfn% Hl{'%lﬁ‘gs 6;1‘ rrr}é(%’lrecglrles r%fl I%tgffﬁtew“h respect
to alribobdife, $ibob@nal(subudithirs fasent tHeeeofonmpound of

interest). The sanple mXxture, containing both the

|| gaROmBiHeRSloERE hiddak & RNkketddBod bRASOIBVO 61 ASRIN@Iomblecules in

subunit or fragnent thereof, is excited with i
realtimne theeughythe seneratipe of Riqgpriumtethanical sib@es plagmeyy, Ppedevice,

robe,.fl uor I , ' d tag b I
RSB R PO IR ENG] N) Biph s Socused
beaREPUIRBronkicaigh? dttheht@fact betwesh higelll filngiptrovided as a disposable

dependent on several factors, but nos t ant

t, i | .
biosgnsas o&ipy) A9l afthites pTRaTBRETA IRt 671 ‘?W@g‘&ﬁ]&'&g@?ﬁ e tset. & 100 nm thick
"hy%%@lﬁ EF%E)O%@@' of Igagrbgﬂt(ylgt%ﬁ éle dtkdi'ﬂﬁ&’t%?\”iﬁes MLERixAHPBR rcovetllﬁrét

tro changes 1nt egree ‘of pol arization of

imnenhiilizagidn bof gietlyt2Oofefeesstis atatheddo thergohd§hm.i Whehédhe focused light

., apparen | ecul ar [ of fl.uor ophore. whi ch
et i e BT OB L oF st B Rt PP e et The
resul@ng fefiBcted ligRl iV kpRfrallPteplGedRimaveldhgthsitbfi@ptifhlly evolved the

Bi ndi ng assays based on FP have a nunber of inportant

rescadnesn tBigeepardting thegeflectedrolyshsamaiie gt intarits companegh gravelengths (by
" : asur el Pritn _
S

an dichli ilterface ehichanciraelyl roplys the bgteniir off theagederateld aneface plasmon
25 sol utions.
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(3) Protein Synthesis. It is contenplated that, in
addition to characterization by the foregoing
woizoislesdical assays, the conpound of interest rayuak®ao17101
be characterized as a nodulFddor (for exanple, an
i nhi bitor of protein synthesis) of the functional
TesoRArCe vwlgen@lmgh@i asrabpves éhﬁeplwncm tesaraned (and Bsithe depdetion spectrum)

is sep%ﬁ f [%srﬁ%%ghse aelglgne%g&ﬁ %’\H]f orcr%% 1%(){1% l;]og%hﬁr tg tﬂée thlckness of the

hydrbBél).CHRe @&ﬁpbl&nﬁoﬂ\ﬂﬁh&rmmg Piis R uﬁmslﬁumd tomg@mydrogel and the
organel l e, cell, a ceIIuIar or subcellul ar extract

interggtityg m@mplf s vifeshemeh Hhedpies compariment ohS SRR hesween the two

COITIB%%D ggﬁéﬁgﬁre@ ﬂ'gl‘e\c/lpll‘ag 9%468 é’ﬁ%ﬂé‘&? %{lgﬁgg Qf‘fnggg ‘i‘iq evanescent
|b|tory properties etermning, for exanp

fieldi dndl itsrbirbsgondingediests af the([ﬂz@ﬁﬁ)h résnmanoreras hmlaasmgd bp rtluet dnphetlon

ynthesis. I ncorporat.ion of 3H | eucine or

specirbTh i N Mt peraRTEL ke AL (ot G R g g grolecular

1ntelta&1drf§\(7@§fdu9ﬁfé%e@d 2118be1 eﬁﬂé}tceﬁﬁ)bﬁerﬁﬁ ivity. A change in
he amount or the rate of protein synthesis in the

&% X a 0%]9@ We%‘?&%ﬁ?}; B uﬁfgs&ﬁl‘dé gofﬁflzétfbhe{F?ﬁs a measurement

at the no ecu nodul ator” of
techmrqat dian caymhdlbsbesapphed &npmameprqhemmonem -egapd, otiRNA-ligand

e LB A RIENTAATELS o Ak SRR, Lot ettt

In tlFéerEfﬁﬁa 51?0 offthemeRERRY ijﬁltéi‘@s‘{ iR nfmaey St zDﬂuorophore This is
ant | - ferative or anti-infective propertles on

genarally ﬂnleamallelvmblemﬂ@ in ﬁlxamjbre (inhisrcess, the aoamgend ’g‘&ﬁ@%}n The

t
oS S50 S0 A N SORRBERRL o

sublﬁﬁt dr'ﬁa%hﬁ}it tHefboI Qs BSEtﬁiﬂed \A&lhtxl’d:ﬂicatlgb pbRtinedigtor Li@xt kd ahgorbed by the
conpound. G owth inhibition be i ndi c % d
protetfiuoropiogtuie Mesynified &SRO B dAlS: ﬁt@tdegwe ition o1 the emitte

11th%: fg E%%E%rgs P I1n%tﬁ)ﬂ%?'tﬁé &hitkd 1ight16 d@ﬁeﬁiﬂé’ﬂttoﬁ SQ\f/erﬁlt’fﬁctors but most

erest agai nst “bacterial pathogens may
1mpb1&ard$frmﬂﬁﬁdoaiit¢ df thy sbllueom bid o1t the@ppartue mqui&mmﬂight@f the
|nh|b|t owt h of d ed str s of Uma at hogens.. .
Fehora; W RF 58 GontpT SHgtEes by b ACEY PLpOIGL P PaT e igh
depéh?l% %Hg’ @rgcﬁaﬁgés'lﬁ i parehembRWlaPivelodt SfEthe ﬂ@bﬂé@ﬁ@r@l which in-turn

Specl SOone . contal ning resistance mschanl SnB

deperttiatontvehethdy el@rproh@rhafmdemonmdte igfree b sobuiion. er ip Aaend fefa receptor.

ani s t he de
B1n§ilng 3E§3X?Ea3§§f)fl EIVV? apm n(glhll %E)rt%gctaag a;/ges 1nc1ud1ng éhe
medsOrenie@t ST saine Iﬁ@%ﬂéﬂiﬁﬁe Houtogehss dquilibnam\/doﬁ\zﬂtioﬂs speed of
obvi ating resi stance nechanjsns. The assays nmay. be
anakysis ¢ gEIgnity) tonguieraatione and #bility te é@é@ramr?éo suspentions and colored
sol (f%gg/entl onal nethodol ogi es as published by The
i‘onal Corrm ttee for Ainical Laboratory Standards

DNCE%‘ %581%% i eg?esg 65(1% dztg fﬁ&ﬂﬁﬁr}%ﬁqg c}gxsﬂgcterlzatlon by the

fordaingdibchehéi a@?yvthe%hqudibf i)nteré’sm ﬁfa@\aﬁd be characterlzed asa

t andard-Fifth Edition. {l\/l?
mqulgg\( ot exsgig agguhibiygr of Qrot@grswﬁ%ﬁn% ctlona activity of the

r1b Ig ﬁ},{,gbtn% 29,016, conpounds of the invention may be
e prevention or treat ment of a 25 varlety

exaﬁrr‘%f%ﬂng é)%eg’ e mrﬁg(%:t? : o : u%l g)g Hl{l]&l %gég’tg Rpﬁ,e performed by

adnMhisedring mlﬁeammpnmd tcpam&sletdrgalﬂém EESES pr@ndongamﬂer cell, & cellular or

ont enpl at ed t, once . . .
subcellu?ar extract ora purhh e% ribosome preparation and observing its pharmacological and
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identified, the active nolecules of the invention may
be incorporated into any suitable carrier prior to
wozens/oTéa1dose of active nol ecul e, node of PCT/US2004/017101
adnmi ni stration and use of subtable carrier will
___depend upon the intended recipient and target o
inhibjtoyapropattiey by determiming f@@gampgs its inbibitdon caasiart Gasoy fagaghibiting
0r . 3 r alo 8
oo B b5l e SETP B BER S A BAmens con e
perf@asdad avestiipane prlotein phiiesBeetivite aA Icharede fiead@nt or the rate of
carrier. WD 2005/019211 PCT/US%@Q&/O%]lOl ;35 Th%1
proteip synibesisin the ekl @ thepresence gt apiokeculepiipferestindicatgs that the molecule
s 0 B b dL M P B o PR e ARichuff r0Rin synthesis
indidAterthedbemoteableys a axhdtetor abpwtaiasyritkests, in this regard,
are intended to include any and all solvents,
di Fpah&hobe, thedirpouadainhy §e assapdd fob anti-praliddrativedor anti-infective

anti-fungal K agent i sotgni c, and absorptiqn del ayi n )
PrOPSE{iSH 08 2 osﬁaha?eefﬁﬂe Hor pemelgrpy edanget epHEP e Blifrpetgpnism, the
acti\g arffrygg‘fepgﬁﬁds%f intdfa8t Mﬁb@&ssé&éﬁrby@%ﬁlgacﬂéjnﬁ&%l‘gtﬁ%igﬁg bf interest in

tically active substances is known inthe
medar ¢itheExeaphingros ddckingdhe eongpaody énowiniahibitipedhay lg indicative that the

mol €587t Br HAERIRRBEE: Fhbfat FEisE, gk ARBYAM, teeviy o e

compPbiilsTRRERENAgRRmE BaSteFiaNRAIMRES fnafl 8 Hethbadratsd ke gbitity of the
according to the invention and/or known in_the art)

comppusl todnhibis eravethof definedstiains of hamar prhegans Beisthismyeposg, a panel
f or myl At i ent . i .

of ol P B P SR L GOt D P RO fp B PR Gfic, some

repared b

" contaRling tesigiafcd MetHaaisalstthahaphbdenmbyratietdzabi®eadguct apanel of

general, saome, fornul ations are prepayed tf%p brin ng
orgaENSRSEPBEHY defrrpingden ef %tmcaﬁem\ﬁtyare{arlam St Pglléfrl_ gpeards to
potedcy had e)ftr&h%xﬂ%ﬂ:o%kﬂ éjvi%@/gf) loB{iafthe RRIsBncARECRAGMs. iThe assays

necessary, shaping the product intdo the desired '
mayf teer penfoamed in midotiethays meceding ¢@tonventiasi ticthedologieh @s published by

Lnvention shoul d fornmul atedto.b ibl.e ..wt
ThepNadionh GrmRe a dtn Lk ai<GY slibgis GREERD dulpds Mecws. mr-
A5-MUMERR & DAGENNA StrhRE b ShE@e{pﬁﬂﬂit;OT@dts foF Babtefig The Glow

for exanple, intravenous, intradermal, inhalation

Aerolyigallyd dvppedved StapiderdtFifth RditianDE$ T Dogigent d4109-S12/M7 (ISBN 1-
56zg§52§j tration. Solutions or suspensions used for
9 ral, intradermal, or subcutaneous application

can.include the follow ng conmponents: a sterile 20
S5 di ﬁ?&ﬁl“‘%‘iﬁ%a ‘SA\%lEPwﬁ‘aggni nj ection, saline solution,

Tolr )C(;l_ﬁ% c@h{;)%ﬂp o %ﬁ%&%éﬁ%@rﬁl l%{o@ﬁlgrll ﬁxgﬁ{x;%v%fe{g?n or treatment of a
varieRt drRGR ok 8theAAEMaP diSsteBrsaRcRANEYbr MBI babrialTReBidn, fungal

parabens; antioxidants such as ascorbic acid or sodium
infebiiens, Virslénfectimisaparasitiadisenses, sud pancers It is contemplated that, once

. thyl enediam netetr etic acid: buffers such. a . .

ideniet, PRSP PO ARSIy Enit ey B o BipRrRe My iy syigeble carrie

prioRdh isel "BRtdo8d of e hioYechleS thods oS atthinfiahboiidiese@f suitable carrier
dextrose. pH can be adjusted with 25 acids_or bases

willsleppndhapcnilie eendsd recipientand fargei Ay d Fasfogaulatieas, hpth for

LUt i or Y . .
w0 BSOS o
typiphldy imehee stctadongrounddiesssdcheidn vithra gheampdeaticdlly acceptable carrier.

Rem ngton's Pharmaceutical Sciences, 18th ed. (Muck
Publ i shi ng Conpany, 1990). Fornul ations for
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parenteral adm nistration can also include
gl ycochol ate for buccal adm nistration, 30
woeblsmiyaal i cylate for rectal administration, eCTARISE0H017101
acid for vagi nal adninistratfdn. The parenteral
pr egar ation can be enclosed in anmpoul es, disposa
The gasiers) showldibs|“accgpigblel imthe seprgd being gp@@@tﬂziﬁ With the ofher

ingregdé%ﬁ%bﬁhe RARRS agfo Qﬁﬁc?ﬁotfd%fe\%ﬁ)%gcgt}lg%%@%ﬁ PRk ARy

e prepared by mXxin
acceﬁ@ﬂe%ﬂ%ﬂﬁ@ﬂkﬂs’[ﬁgard- a6 1ﬁ1hﬁdddlrtu @nohiderang and aH solvertatdispgrsion
med s ReAnED SRUSTET B OO MRS B2 1s9iomC pgporption délaying agents,

and (ETRE! @niifaBbRAFH bl%‘l'ngce%'ﬁcﬁgﬂihuﬁlmﬁhaﬁ%@ @Se of such media and agents

ormul at'irons al'so can inclu or exanpl e
for phatryzdektjdatiy acmwmbbtanws arhlqmrpmlﬂyemhyEmeet g:lsgffaoas any conventional
I f t abl
med R e L RGP RO PRSP GPIUP e BRASRS s poppesiions s

contERPlatdaC |SudplefleHGR Mtive ’égm?blhﬁfs (FehRsd dridesignd&f addbing to the
viscosity. O her potentially useful parenteral

invegaen ansk oy Knowntin Eeeary ralsg§an he insgeposated Ingnhegpmppsitions. The
fat 0]
w1 AR SRS i S PELRRE may b rpard by any
of tHeGh&tHb&twelNisndwar 1nltl’11dﬂait af plemaadniciblsblogy i hngemral some
contain as excjpients, for exanp ‘L\% | act.ose, T,an, be .
formydations greggpﬁﬁrq:cblpgébn%pg gieﬁpﬁ)@)ouql ic;eg(sg?ﬁy{ltg)n with a iquid carrier or a
fine CHlVlﬁé%: ?(flﬁyéaﬁ‘i@ o? bbﬁuél?/d th€h,NBAeceSHaiC 6 pAict into the desired
eoxyc ate, or 10 oily solutl ons or a m ni stration
formudatidne f or m of nasal drops, or as a gel to be applied
intranasally. Retention enemas al so can be used for
regy plharﬂhabéuﬁeaﬂ)coniﬁomuh af therisveafiot l;imw s fentularaden bie gnmpatible

_suitable for or adm ni strati the form
iIghS e otle Gt rE SR S B GO L G A Gy agude oral or
pareﬁ?e?:!ﬂefo? exérﬁ’lg‘lle q}lﬁavetnf)f?é: AGExdehall DRARGSGS trans%l%ﬁﬂal (toplcal)

cont ai ni n predet eri ned amount of the d g(%
trangrowebaal, and @cmhadrmmsdmnm sSalirgons ca sAPEBHONSLUS fQIrpamnteral

SRSt Pri e B 4y g RO AR ol e
dllu&{ﬂéluai anwat-erpﬁ)r degionBaaliaé Selulién, FEd BilS X@Iy@ﬂlyﬂdhetgmﬁols glycerine,
form of bol us, electuary or paste. tabl et ma

propydets gbyco&, ongtherssynfhgtie solwentsi angbwrélaéj pERytOER 8% hqﬂ}zyl alcohol or
metﬁn\glﬂa& glqsﬁ,&nf 1%%ngapnr Se &l%ﬁ %§ g%'&)}(blé Q&& %9 go%%%ﬁ bllsﬁﬁgp rcgléfaﬁg% Ia%ents such
ffﬁr{?dmle@lamlﬁdﬂ@radéél@ alcfal aufféte eucfH &Wcﬂgteé (J;i’iﬂﬁatsam’rp]m)splmtes and agents

er or granules, optl naII ed by
for ﬂ%e Belivstaant of tQaicty gheh Asree m%?*ﬁ%% %@W%S@o rp?%?@g?é?raéﬂ Ystpd with
ac1d§g)&:’ ‘35 cs Nobg'g ﬂh}';cﬁg’élﬁér?c aci®dr Q%nﬂi@ﬁﬁdr@%déml ding, in a
e machine, a mxture of the powdered drug and
SUI t r t
Us%ﬁil%oleﬁ?lgﬁ 1oE o8t BB i FRubE e BBl by any of the
metﬁd)dlmﬂt kigwigin thel p]bﬂrmacanmalem desoribed)dor qxamples &1 Bemimgadrn's

t herapeutic adm str he a ve C u can_ be
Phrmge e B oS Do iFEng GomPorriga chogRg o for
pardhGRPIGEn iR Gn a'léé' ifc16@d %l'yé‘(fchgﬁfe 138 Bucdal AlnfRitENGS h

I nclude the conpound in t luid carrier and are
methpwsahwlaiﬁ &l ryctalmdlrrsmsmtm aneltringsiktfop vaging agministration. The

owed. Phar conpa n
oS LRI e ra R Re LRtz p AR dose vials
madd6f gFRERPHlabtid Buppbsitdriab FetréctalRidilisistratRplioasn bterp@fﬁaﬁl by mixing
and the |1 ke can contain any of the foll ow ng

i ngredi ents, or conpounds of a simlar nature: a
bi nder such as
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30 mcrocrystalline cellulose, gumtragacanth or
gel atin; an excipient such as starch or |actose; a
wdizeisriegr at i ng agent such as al ginic acid, Preraogskqo4/017101
or corn starch; a lubricant-8uch as nagnesi um
stearate or Sterotes; a glidant such as coll oi da
the dsigd with a nohawitateng faccmé sedhi asgoag?ebu’ftemﬂm @hyceridez] ar other

PCT/ US2004/ 01710 SUGI 0s r .sacchar.i
compgIoE PG A KR SRR ol b Bodg e,
FornSidhtidi¥ laBb@an &lclude! R gRarhplaVsylydligylefdaydiefithias dblyethylene glycol,
conposi tions suitabl e for |n ect abl e use i .ncl ude

oils @ﬁ@gpﬂablemxg@a@@ hydspgeatndgaphifieleaesaadiospuiatpriios irggt
BTG b POk i

usefidll paRttehlagarridroforitidse dvep endudecthylerst viayli avatatesaopbhyinice particles,
carriers | ncl ude p ysi ol ogi cal ,saline, hacterjostat. nlC1
oSmQj BHIPSCHBNARA TiRP SEASES. anfbﬁpgﬁoaﬁan mnﬁyﬂfaxs for inhalation

adeEESI%?BﬁE& Qﬂlttegﬁ L§ gxc?ﬁleﬁtﬁ‘ EFof g’)é@ple |la{ct0°'s.€0(!rlJ @n'pe aﬁﬁéblﬁls 8olutions

t he conditions of ~manufacture and stor age and
contsilnogl ﬂ)rke&arpp]esmly@cyeﬁg@nnék latnyé ethgmgmpdmlatggn d@qxcynholate or
.. of _mcroo ria and fun
oily Salpifs ORI R R A FOID SLTaes r oot Hatheal ohbplied
1ntra§19§étil§' !Re%tlolfl %en@&éaaﬁ%' @n beak&T for Richageliverpol yol (for

exanpl e, glycerol, propylene glycol, and liquid

p 0 %Xﬁﬁlhgﬁérﬁrb? IIQJ d}%ﬁ“égn} mv@ﬂ?onséﬁitﬁlﬁp If(?lr &hl@dﬁﬁﬁ%tr&t'ﬁﬁhﬁ@}f be in the

t
he proper fluidity can mai nt ai ned, for exanpl €
fornbgf tifseretesmmsfsudl mpsuigs, geﬂahn eapshlesisatliets, tabplets, figches; or lozenges,

cacTQORGRE R ereo e menEl vt Betd Py i of Bubnliay Yighfifon o
solufig® 65a sﬂs*oens‘ﬂéﬂ in aﬁ%qﬁé&ﬂcs giqaddl @ nbA-aljikeduy tiguids of &Noit-in-water

agents, for exanple, sugars, polyalcohols such_ as
emulsaori o1t wateBinsoif pnulsion. slgmd@tr:ﬁ WAY 3ksp fe afmisigred in the form of a bolus,

) 0 r t
s BT BLE RO SRESHE o Ayt 8680 fpsoman v
one 6PAPESAdCEROryEingRdiznts. Wuingiresded apkts misbe pttepamd by @Dmpressmg, ina
exanpl e, al um num nonqg tear te and eI at Sterj 1
suitghle wachipe.dhedmadn 8 e gfe ﬁlleﬁ &b EE’&‘P i ‘?'Pé“’na Y

mlxéfﬁ%g %%Hd\éle HEHERRU L cf‘luteﬁ‘te surfaedl Hét{\f%%r APERIng e&eﬁ‘tn Molded tablets

priate sol vént one or a conbi nation of
mayi begmdzh teynine] dénp, e smtable rﬁashateoa gyixtage ofghepewdgred drug and suitable
foll owed by filter st |zat|on General ly,
e i

carr{ﬁrgtp&tgq }hﬁ“bmﬁliiélﬂﬁ USPt i ncorporating the active
TR Ui R R S o
pu:é)cfsg 51]319 ﬁﬁ@éﬂﬁiﬁé@&i’ he defivd B&nﬁﬁﬁﬁ c@h bé iRbtpdRated with

ers preparation of steri i nj ectabl e
excrposlntst |®nahcom|1mSttm preparsd eysing at flusch carriet fodgse ssaemantbwash include the

con B BESEA S LY AP Rl

swallBEE@ PR b Bihity SorRytbUShiNdisE esdots ahd/bt ﬁljfwhm elatdriatycan be
thereof. Fornmul ations suitable for intra-articul ar

incladed asi pertraftharomanepitisn. (e tahlets.pills, eapsyles teachprpand the like can

corfPB35 08 SRS e Sl I TRE e o i o
micaspestalEnditediubse yamatrbgacenth ws gdmsm Gim. exbnppm$ supdil as starch or lactose; a

g A GSET AR RO P
magddbiufh @6drhte bt BlerdtBs aQHALMLER &5 é’@loﬁﬁ[@lﬂb&{ didkidea sweetening agent
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Formul ati ons suitable for topical adm nistration,
i ncludi ng eye treatnent, include liquid or
weenmis/dxqui d preparati ons such as |ininents, | 8CTmss04/017101
gels, applicants, oil-in-watéf-or water-in WO
2005/ 019211 PCT/ US2004/017101 -38 oil emul sions such
suchag seeresany, saesharinegitasilayoripg sgass suchraspepparmiismethyl salicylate, or
u i ons such as drops. Fornulations for topical
Oﬁm'%ﬁgﬁﬂgﬁfation to the skin surface can be prepared by

di spersing. the dr W _t. er ma oqi cal,l .

ac BB dichlsoprtsitpt ko or BRI Be e ssrils anpoous
solu@nsY@Bre watad dolubid) @ ldispeiSint! hndsterile powderfsFotp @Rtetpofancous

forming a filmor |ayer over the skin to localize 5 |
prepagepPm @gatprelﬁ injgefablg ﬁplétlﬂnwmrsmm&ior fgpvengus administration,

. F : ; G

s R Bl S ke SRR SER b B s,
Parsipipbsy, aNI) er inaphatt duffeded saltmeaHBSY. plt slosuld be stableimderghe conditions of

surface., For exanpl e, . hydroxypropyl cellul ose or ‘
manl %W%@@eﬁ’i?rtaﬁ‘? u@otre&r?%ﬁ‘éa@ﬁﬁ%ﬁtéﬁe GEYMging action of

micﬂggﬂi‘sﬂl@ QucH U IBLRAN aME kdhgi.t TERSURri&Rh bBY sSRkH érCHﬂsS)ersion medium
su as pectin-containing formul ati ons can be used. 10
contfaing, filrakamplenwatesatlmank olyphifer exainple, gfycpiohdeppylene glycol, and

ety iy g phicf, Sl SATY SRR Ths Rl IR0 san be
maitt&8ed, FeHGANTHN, MR 1T aGoitiddsuch Bs lebghihObymhe mantthdie of the

powder for pulnonary adm nistration froma_ powder i
requineéh phudiclegizeda Wheease pf digpdrsion g}@;bhy meﬁlg*e of surfactants. In many cases, it

howder - di i f.or. | ns t f .
o B TR P bl D ol o manc,
sorb@bf, esdiuiechldIRlcas kicvoathositibhePrdiyngel absveptidn &f thainyetable

having the desired 15 spray.characteristics (i.e.,. .
compasifigns.cap 28 IPEOust HRavibE m&ﬁldgﬁgslﬁrt%cqxamsﬁmmga%@wl&la delays
absd éérﬂégér%xamgg), aluflindy nldAEAEROK b BAlatife act | ve

I ent suspended powder in controlled

Conpot sl s 8onsBRLFRERAEY o) ncHipd K B O dofbound in the

requiretl @gunt isRnaypfopaimepbhssiwitdonont aadomeinaiondif Spgradients enumerated
whi ch contains a sujtable propellant, e.q., .a gas
aboyg, é,fh reaglrecg rf%]é‘ﬁ"’?ﬂ @ﬁl]&eg steéllllz%ttlcﬁae t{lﬁﬁqe%llyz dlg]eergggg %rﬁipaepared by
inco‘?]?d'fhﬁﬂ E%{:ﬁ@boﬂ Ané &flo BStehlk JhRANSWHEATBhtafts a basic dispersion
transdermal neans. For transnucosal or transder mal i
medagmiand dterraquiced, othernegredints frappthogpr énamerated alypyep i theepse of sterile
to perneated are .used in the .fornul.atjon. .
povi3Bdbr LR PLeTpener oF PriE B RBlro o artids ¥ peppflon include
vaciiit UHE8g aﬂ@free%é@ﬁ‘?lhg whicryi§1688 powea sflthcsbnive ingirédiént @lus any
detergents and bile salts. Transinucosal |
addisionalrilesiredhinigtsdienhfromen previonyy sshleditgrpd erjutiondersed of
nasal sprays or suppositories. For 25 transder nmal )
adrfioningtatiatd oritabletfer iatraiavticulay agwimsteation phaydiel ip the form of a sterile

formul ated into oin nts, .salves ] a
aqueBisarer oR e FHE Ly pe oty pdimd Sl S AHRIE  the form
of aRq¥RB A 6S cHistallireattpefsisn.t hifosthill foiiglbtats dr béodegradable polymer

conmpound against rapid elimnation from { he

ody )
systenie maylse begised & piesent theciueior Gethinge-peicular ﬁE‘i? Qpfthgmic
adn@[ﬁ@ A S and m croencapsul ated delivery systens.
'oéegradable, bi oconpati bl e pol yners can 30 be used,

su as, et hyl vd nyl .. ' . ..
L R

or sp@l-Yibaidtprépagiions shdttdsdihsmérns, 1piapagadd, applicahtsseitin-water or water-in-
formul ations will be
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apparent to those skilled in the art. Liposonal
suspensi ons can al so be used as WO 2005/019211
weeHsWs2004/ 017101 -39 pharmaceuti cal | y acceprablus2004/017101
carriers. These can be prepa?%d accordi ng to met hods
. known to those skilled in the art, for exanple, as
oil eppaslséqisisEeh ASETeANSs, OpYmeniNgr Pastespor lutionsppusgensions such as drops.
o i . _
Forr St 3 top RO RATAEL A €3 i WA oBh B plefard 37 Apersing the
drugofitide dagetol Dgisaltyeaaeapthble oamier sifchras atletiquh ysamabinyment or soap.
discrete units .5 suited_.as unit dosages f or

Partigplarly psetiharg sariersgapeple gf 3 Tlod At ey e qygr the skltnhcg localize

applREAGELE! ThBGdeMdaAL i%Vto?fcaﬁ&&rhi‘ﬂ%uﬁQ&P&Liﬁfén% hisdte3hskes, the agent
to produce the desired therapeutic effect In .

can xsdisprrsediinm liquid tissudadhesiyeor ediepdvistapedatomseto eohance edsorption to

. The specification for the dos uni t, forms..of the .
sy uTE orf SR B O TR B ek 1o BB B g utions can be
useditB@dvuiitapee AQbabartB tistukesatiig sohrioas,isuveas SuRiipQunEiniil
the particular therapeutic effect to be achieved, and
fornyubasions e Be W6As i nherent in 10 the art of conpounding
such an active conpound for the treatnent of )
i ndovinbalatien tre@mentseinhalaéon eftprevides (selftiirepeliiamoryprayyformulations)

dispglgirﬁifiiod. C, | rr]{;ge/gaitnlhé) ?1%@121%8% grb z(a)rlr %{Sﬂrnéz%{rj géénﬁ?ealgs%g?%Q& fOtffilations can be

in tHeTb @ B4 Fihe peatierddpulindhirgtadiniktAivnarone ¥ pewdad inhalation device or
reservoir (e. 8: , an intravenous bag). Were adhesion .

self-peopsllineovees tispersing iorawaiionsy Lp e Genpiosiiragpeliagsolution and

o IR R SRSy LLOLL D! B i

sprag @harabterigtis it € dbeispeapybld o produbieg wispeydppingdhe desiredparticle size)
desired tissue surface. Alternatively, the dru C .

or b oot Beiag Bl {pAFLRR S ASuBngr ORI RTET Rt size. For

adm IR Yy iR on TRl ouldralsofaA B delivred Bf the &rhVéT an aerosol
anounts, "e.g., anounts that provide appropriate
sprag dirome ptesauredbemtahertdrdispansey whishtcanigiss atsuishle prapellant, e.g., a gas
tinme suf({’.i cient to, i.nduce the desired effect. 20 Were
such ghcathan 4jexigdey 5 RTEMHE "t 0 be used as part of a
transpl ant procedure, it can be rovided tq th
|1 PGS SdiieIRIE Bl cRPney TR PEBR PRl prgans. For
tranSBIRR! orHanbd SRHEMinRirH@dh, b Mantshepapriate to Teebarrier to be
conpound can be provided to the donor host. )
perméattert araisadeinythe formiutatianid St¢hopenetramie senesaiiyasel kpovmin the art, and
. donar, the. o n or |iving.t '
ol R0 g crapplsn ot agpar e BT ARRG, fRledfs RhaBICE, Fmsmucosa
adndifis@atlonCeas &8 acddheplirtiéd theouptRousehf@asml beragdor suppositories. For

adm ni stered directly to the desired tissue, . as by .
transdyjrmel adsminisgation the acfive corgpoynds Ba)hcagd A} fymiylafpd into ointments,
S ' ' r..4parent er al
sal B HeTb O 0S4 R0 BR By affarP 2l BT BVEL

foryul at.i ons _desgar i ' . . ¥
e T
agaRkERpIdvlinifmni @k sth it bodgnyuch araeomidledyrelaysei fombblation, including

reservation solution can be used to antage. For
im def,nlcﬂ%e@ﬁ%ﬂsukaéﬂdtﬁei%ﬁ§ SKSTERRm ﬁwdﬁﬁﬁ%ﬁ%rﬁw@m&@e polymers can
L . . . . ) 1
be 5B chIE oS B iy b BORANI aFELY pHORICHRS AU, collagen,
polgathotstens, andAulylaeiccasith dritods for geepaiation of srchdexnyaiéans will be

soretn} QNGRS 1% BeCH b PHRBY HOPETCBF GBJLALE R £y or

therapeutically). In
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WD 2005/ 019211 PCT/ US2004/ 017101 -40 conjunction with
such treatnent, pharnmacogenomcs (i.e., the study of
woOheosroad2at i onshi p between an individual's genecyps2@ad17101
that individual's response t8%a foreign conpound or
drug) may be considered. Differences in netabolism of
pharmlamelﬂ.a aqcsptebln chriets. t thesecasr e prepared aggorsting to methods known to

thOS%%}aQ b Pt ¥ APl REA R o Bt STk aP b ca Ty

ctlve dru Thus I Gl an_ar cI ni c
o o RS A PSS A PR 2o S T g3 B4 fRh for case of
admPa0BE Qﬁ&ﬁﬂ%rﬁﬁtyﬁf léi@b%@ U@)s&hﬁ:ﬁﬁﬁﬂbﬂh RFee bRicdll9 discrete units
adm ni ster a drug as tailoring the dosage
suiteglrad fupitany ldosagse fori the s@mmbaﬁeamde aaqheimit aqintaning a Pepdgtgrmined
quar%lé%?gectug %gltﬁ]lpé%qu %lgu?atecf{ e%&q‘?:g ’thet esﬁgﬁl%}igg&g effect in association

ons

mthﬁﬁ@fdi{ﬁﬁ@cﬂbha%ﬂﬂacéiﬂl@’ﬁl%tﬁdro Mhe E}f&[f&@floﬂvfdﬂthé)@osage umt forrns of the
adm nistered orally, parenterall 10 and/or top |c?
inveptiomarg ésca@t@d by aph ey Aependant-Andion uaiqes Ahartipatics Al thehctive
comgg@i 00 era? ut PREE hBY %ghlg{/ecf b Hie lin%‘t’a%ﬂon?fnherent in
Ive co onent 1 n the animal undergoi'ng treat nment
the atrhd)ftﬂmmohhdmg guchndn active cabpaindyfoetht éetiment oflindividiats.
‘effective anmount"” és under t ood to

that th
FurthefioB RTINS EAIOT 70 BR bY B9 EC BHRELiont Of §,06)ps-6h ity ae made more
cont rfﬁ%};@bf ftrak Bn B, ﬁffgﬂﬂﬁicu%‘ o irftla ?&‘itoh&ﬂ @it Fidtration from an external
ogl cal activity, for exanpl e, anti-mcrobia

resemolin (¢.igt, \ap istravienbuslapg). activity, anti-viral activity,

15 anti-parasitic activity, and/or anti-proliferative

ac t’Wh{éré ydhe@emeto altlsyye sarfa@‘ ifsceled;i'redehacmnmsitbfn cag decdyyde the drug

act onent w ll be the r.a fr om,about
dispiyeed e SORRET QRO ST sl PROBhSSiSe 10 Cgrtpgund then can
be paRGL spsfgyé@c‘r@hé?@vﬂ% ?ﬁhé@ﬁb@lﬁg 44aYd tidHue saFien tAlternatlvely, the drugs

adn1n|stered wi | i k depend on such
can beafaraivlased fog pmeterfyl o€ Ookgh @Idfébtlﬂséﬁﬁtlo@ fo lymang 9& other mammals, for

i cat 0 be., treated
exary, SRS Snnes oo 4 oPUEFmap Rl BoRbRptons of he
drugeﬂ‘oftmcg@f:ﬁssaé forhaim®siraspauo dndiet theatesiled ¢ffiet.f or mul at i on
of the drug, the presence and types of excipients in

t heynd @ ad e @ampaitd ik BEbd @4l @s ?ﬁrt aflitrAhsplan@biooBdure, it can be

Also, It Is to be understood tha he initial dosage
prowadknd tmthec Bviad tivsue dsorgandp be seuspianjeshiriarfie remeypbol fhjste or organ from

the @fl’r@&d Thg\/%{lg(glind{%%gr ba ' dllé'e a5 %ee {‘ﬁgst %‘fé nraggelg or 1n addmon

eV e e I Ni
onc® fensdR iy tHealdnbh ehecmgamunmiginssuh eardled plycedida agmes&wtmn

be progressively increased g the gourse of
solupioe ZoMAIEN B SRR InG Il G5k IHEOHRS GRS bf

adngl%siltefe%]%uegﬁg t@fﬁ%:ld)ésﬂeﬁ RstBYs B ffechBn @ e dRShd bi can b be provided

m nistratlon, for exanple,
systbmlcfaﬂw eithereg orad or ﬂa‘yntelﬁl aﬂm@h’e@n, Esimgph oy tl@onqib@ph;@gld

ynt hesj zed i.n accor th ve n are
forqn,ﬂg&uga; eﬁcr%gg'hgren?an B\%l/ BM %ﬁ;}egéfz Elcalflﬂ_léels part of a
tissaétdr okBR FredervARIARQUARN, any commercially available preservation solution can be

used to advantage. For example, useful solutions known in the art include Collins solution,

Wisconsin solution, Belzer solution, Eurocollins solution and lactated Ringer's solution.

Active compound as identified or designed by the methods described herein can be

administered to individuals to treat disorders (prophylactically or therapeutically). In
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Structure Nunmber O N/ \ - NO 1001 N/ F HN
N-{3-[2-Fluoro-4'-(2-]

wa 2005819211 azol - 1-yl - et hyl ) - bi phenyl - 4-yl] - 2- 0oROT/US2004/017101
oxazol i din-5-(S)-yl methyl }-%%cetanide 0 1002 N F
HN1O N

conjfuztiph mﬂiﬁu@h tregtnien, phatlacagepomies i) theispilyrefitheqelatipnship between

an milgvd(gﬁ‘a% ggw;% a{ngtﬁ'ﬁi é%&ﬁ‘lls@gp%}ﬁe} to a%?etlﬁm:oqg‘po%d B drug) may be

cons{d@red% DifSyencécminydtabaliom-afehdrypetids emdeak@dzoldre toxi@tyydr]therapeutic
- uor o-

faﬂurepbsp@?%%ﬁhqre%’faong)m%ﬁq%%%e 5hipd copseniraien of tephggguacologically

tive ditig TR an or cli ider applying knowledge obtained i
acit [ o % - QISa?] 8[‘[%8101)/ Ol‘p(i bnécrlznzrlnﬁy iOl’;/Sl r?é a]%p P/mg OWUCO rgg f)blalpl’le m
rele\anyphaﬁmag&b genOmiss @tud)camdcptdnmmﬁlg(vﬂ)eﬂ}dr mg@chmn}ster a drug as well as

"aﬂOR‘P% g‘e[‘%sa%%a ﬁ% T?%HB/%? g ‘?‘??“Te%‘?@l ﬁ\’fﬂ ngH:L>I Odi f
| u B ‘81)9%92{? SN se}for té%aé%lg,rﬁr OX aégyt@rigélifl%ctmns in mammals, the

comﬁﬂ{dlsjgg BHM&ZL&Q&I conﬁ%sﬁon;Nhereof will be administered orally, parenterally

and/or topically at a dosage to obtain and maintain a concentration, that is, an amount, or
blood-level or tissue level of active component in the animal undergoing treatment which will
be anti-microbially effective. The term “effective amount” is understood to mean that the
compound of the invention is present in or on the recipient in an amount sufficient to elicit
biological activity, for example, anti-microbial activity, anti-fungal activity, anti-viral activity,
anti-parasitic activity, and/or anti-proliferative activity. Generally, an effective amount of
dosage of active component will be in the range of from about 0.1 to about 100, more
preferably from about 1.0 to about 50 mg/kg of body weight/day. The amount administered
will also likely depend on such variables as the type and extent of disease or indication to be
treated, the overall health status of the particular patient, the relative biological efficacy of the
compound delivered, the formulation of the drug, the presence and types of excipients in the
formulation, and the route of administration. Also, it is to be understood that the initial dosage
administered may be increased beyond the above upper level in order to rapidly achieve the
desired blood-level or tissue level, or the initial dosage may be smaller than the optimum and
the daily dosage may be progressively increased during the course of treatment depending on
the particular situation. If desired, the daily dose may also be divided into multiple doses for

administration, for example, two to four times per day.
6. Examples

Exemplary compounds synthesized in accordance with the invention are listed in Table



1006 ONNHNO HT N { 3 -

[ 2- Fl uoro-4'-(4-fornyl -pi perazin-1-yl nethyl)-bi phenyl -
Wa-2915]01921 0x0- oxazol i di n-5-(S) -yl met hyl } - acet aaras2000017101
O 1007 N~ N-~.MN F N HN TOHN-{3-[2-Fluoro-4'-(1
Htetrazol -5-(S)-yl nethyl)-bi Phenyl 4-yl]-2-o0x0
oxazolidin-5 -(S)-yl nethyl Tablextetanide O N 1008
[N N F HNTO N [3
C()ﬁilh:)luﬁaro 4' -im dazol - 1-yl met g%l - bi phenyl - 4-yl ) - 2- oxo
Ngm;eg| i di n-5-(S)-yl methyl ] él!%twrf‘de o 0 1009 ,N-N
I\I' I\ITn Il\\l_[e /’7 3' nflucrn /l'
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Nuclear magnetic resonance (NMR) spectra were obtained on a Bruker Avance 300 or
Avance 500 spectrometer, or in some cases a GE-Nicolet 300 spectrometer. Common reaction
solvents were either high performance liquid chromatography (HPLC) grade or American
5 Chemical Society (ACS) grade, and anhydrous as obtained from the manufacturer unless
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Synthesis of alcohol 51

A suspension of N-[3-(3-fluoro-4-iodo-phenyl)-2-oxo-oxazolidin-5-ylmethyl]-
acetamide 50 (14.0 g, 37 mmol) in toluene (120 mL) was treated with 4-(hydroxymethyl)
phenylboronic acid (7.87 g, 51.8 mmol, 1.4 equiv), potassium carbonate (K2C03,15.32 g, 111
mmol, 3.0 equiv), ethanol (EtOH, 40 mL), and H,0 (40 mL) at 25 °C, and the resulting mixture
was degassed three times under a steady stream of argon at 25 °C.
Tetrakis(triphenylphosphine)palladium (Pd(PPhs)s, 2.14 g, 1.85 mmol, 0.05 equiv) was

subsequently added to the reaction mixture, and the resulting reaction mixture was degassed
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mixt@8)wasAoeley It@mdmotdifqiel‘ﬁmhr)a -b%fo@é(Belﬁ% ekl dih }Eo gﬁhb mL). The
uor o %ﬂhﬁhenl- -yl met hyl } 2,4-dich

resﬂﬁﬂ%gyx%@% ygtiped alf Ippm fenpgqratire fgr)ll@srrm-lbéfoise bein@ cohled to 0-5 °C
0

for ¥ K (ﬁle'_S'MIQ Prééligol a?éls ; u% (r:oolfr?gieﬁ bly ﬁltratlo&i, Hvaﬁhexgll with H%Q (2x 100 mL) and

209 p‘d)prj/ heetdte @t(h%x)hykarﬂe (2 X 50 mL) and dried in vacuo. The crude desired N-[3-

(2- ]i‘)le%fg)l éﬁ%yﬁr %ng# gg)éllle lﬁf-}%l@-%igxpg&(x%é&&géﬁnxjge&y{] acetamide 51 (12.50

g, 94% yield) was obtained as off-white solids. This material was found to be essentially pure

by HPLC and "H NMR and was directly used in the subsequent reaction without further
purification. 'H NMR (300 MHz, DMSO-ds) 8 1.76 (s, 3H, COCHs), 3.35 (t, 2H, J = 5.4 Hz),
3.69 (dd, 1H, J=6.4, 9.2 Hz), 4.08 (t, 1H, J=9.1 Hz), 4.46 (d, 2H, J= 5.7 Hz, CH,OH), 4.68
(m, 1H), 5.16 (¢, 1H, J=5.7 Hz, OH), 7.25 — 7.52 (m, 7H, aromatic-H), 8.18 (t, 1H, J= 5.8 Hz,
NHCOCHs3). LCMS (ESI) m/e 359 (M + H)".

Synthesis of mesylate 52

A suspension of 51 (12.49 g, 34.90 mmol) in methylene chloride (CH,Cl,, 150 ml) was
treated with triethylamine (Et;N, 7.07 g, 9.7 mL, 70 mmol, 2.0 equiv) at 25 °C, and the
resulting mixture was cooled to 05 °C before being treated dropwise with methanesulfonyl
chloride (4.80 g, 3.24 mL, 41.9 mmol, 1.2 equiv) at 05 °C. The resulting reaction mixture was
subsequently stirred at 0—5 °C for 2 h. When TLC and HPLC showed the reaction was
complete, the reaction mixture was treated with H,O (100 mL) at 0-5 °C. The mixture was then
concentrated in vacuo to remove most of the CH,Cl,, and the resulting slurry was treated with
H0 (150 mL). The mixture was stirred at room temperature for 10 min before being cooled to
0-5 °C for 30 min. The solid precipitates were collected by filtration, washed with H,0 2x
100 mL) and 20% EtOAc/hexane (2 X 50 mL), and dried in vacuo. The crude desired
methanesulfonic acid 4'-[5-(acetylamino-methyl)-2-oxo-oxazolidin-3-yl]-2'-fluoro-biphenyl-4-
ylmethyl ester 52 (11.84 g, 78% yield) was obtained as off-white solids, which by TLC and
HPLC was found to be essentially pure and was directly used in the subsequent reaction

without further purification. LCMS (ESI) m/e 437 (M + H)".
Synthesis of azide 53

A solution of 52 (9.27 g, 21.26 mmol) in anhydrous N, N-dimethylformamide (DMF, 50
mL) was treated with sodium azide (NaN3, 5.53 g, 85.04 mmol, 4.0 equiv) at 25 °C, and the
resulting reaction mixture was warmed to 70-80 °C for 4 h. When TLC and HPLC showed the
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cru(_%p?/(% %)’LI?,"VN dﬁ%?tjl}%l 3 %o 050-1%1 l&wﬁgry?)zé fﬁ%-oxgzoél)ggi -5-ylmethyl]-

acetaxradct)ﬁ?o (.16 B, 88(’/8)'te}d)lveish)%‘cau}ed a@@@ﬂ@fgiltgﬁ)lﬂs 4@h¢z ndeteri was found to
uor o- -

be es&v&ﬁaﬁy Hu@ﬂvﬁ:‘i@ f Hti) & %)Wasbini?ﬁ@ﬁ y$§d4n fhe subseguentaeaction without
furthéaARificiibn. SLEMS (EsY) AR (M + pEet am de

Synthesis of amine 54

A solution of 53 (7.16 g, 18.69 mmol) in tetrahydrofuran (THF) (100 mL) was treated
with triphenylphosphine (PPhs, 5.88 g, 22.43 mmol, 1.2 equiv) and H,O (3.6 g, 3.6 mL, 0.2
mmol, 11.0 equiv) at 25 °C, and the resulting reaction mixture was warmed to 50-55 °C for 12
h. When TLC and HPLC showed the reduction reaction was complete, the reaction mixture
was cooled to room temperature before the solvents were removed in vacuo. The residue was
directly purified by flash column chromatography (0-15% MeOH-CH,Cl, gradient elution) to
afford the desired N- [3-(4'-Aminomethyl-2-fluoro-biphenyl-4-yl)-2-0x0-oxazolidin-5-
ylmethyl]-acetamide 54 (5.82 g, 87% yield) as off-white crystals, which were of sufficient
purity to be directly used in subsequent reactions. 'H NMR (300 MHz, DMSO-dg) & 1.85 (s,
3H, COCHs), 3.04 (br. s, 2H, NH), 3.44 (t, 2H, J = 5.4 Hz), 3.78 (m, 3H), 4.18 (t, 1H, J=9.1
Hz), 4.77 (m, 1H), 7.25 — 7.60 (m, 7H, aromatic-H), 8.20 (t, 1H, J= 5.8 Hz, NHCOCHj;).
LCMS (ESI) m/e 359 (M + 2H)**.

Example 2 - Synthesis of Triazole 1001 and Imidazole 1002

Scheme 2 illustrates the synthesis of triazole 1001 and imidazole 1002. Aryl bromide
60 was converted to boronic acid 61 which was used in a Suzuki coupling with aryl iodide 50
to afford alcohol 63 after desilylation. The alcohol was converted to mesylate 64 and then to
azide 65. The cycloaddition of azide 65 with trimethylsilylacetylene followed by desilylation
afforded triazole 1001. Alkylation of mesylate 64 with imidazole yielded compound 1002,
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[2-Fluoro-4'-(3 -pyridin-4-yl-ureido)-biphenyl-4-yl]
weoe2eiwa921oxazol idin-5 -(S)-yl methyl } -acetam #eT1/US2004/017101

Nucl ear magnetic resonance (-NMR} spectra were obtai ned

on a Brul cer Avance 300 or Avance 500 spectroneter,
Schemei2n sone cases a GE-Nicol et 300 spectrometer. Conmon

reaction solvents were either high performance liquid

chr omat ography (HPLC) grade or Aneri Gan 5 Cheni cal

Soci ety (ACS) grade, and anhydrl % pbtained from

the manufacturer unless WO 2005/

%
PCT/USZ/O 153 oth t* q
rraihiS L2 LI oty

tBLi coI urm 2 Ky oFFBFtSBgrap %l paessi |1 ca g&T (EM ¢
l\/brck Silica Gl 60,423 0- 400 mesh) unl ess ot hFrvvi s@s

noted. Example 1- Synt heS|s @f Bi aryl Precursor MsotireNet  ©

Schene 1 depi ctsNthe ng P of 1y Mg-izaus bi ar y|2 NN
i nt er nedi at es n ’TB%fé??bounds of the o

present inventi on Knovvrf | odoa« =y i di non

intermediate 50 (see U.¥' Pat I\Yc‘i' 5, 23Q 0 .o

5, 565,571) is coupl ed to a sgbstltut ed ar boroghl,;g:osom3 HN?z/
acid (the Suzuki re t)\eo pr odiree i aryl al eotrol d
51. Mesylate 52[ 5 ahe ani 54 are then

synt hesi zed usi rTé chem stry well knovvr[)zo t hose

skilled in the art. 10"Shenme )T’ HO | \ J B(OH)2 HO

F\ O OH K23, Pd(PPh3)4 F N //0 'dada\
Synthesiseofdymondde 600 (3/1/1) 50 AcHN reflux 51 H AcHN

MSC%AVE %luu('f:ﬁ gM %mdphenethyl apcogol &% %’7.9 mm&), 1m1dazole (3.80 g, 55.7

mmol) and a catalytic amount of 4-dimethylaminopyridine (DMAP) in DMF (55 mL) was
added #-butyldiphenylchlorosilane (TBDPSCI, 7.20 mL, 27.9 mmol) at 0 °C and the mixture
was stirred at ambient temperature for 72 h. The reaction was quenched with ice cold water
(50 mL) and extracted with ether (4 x 50 mL). The combined etheral layer was washed with
water (4 x 100 mL), dried over anhydrous sodium sulfate (Na;SOy), concentrated and purified
by flash chromatography (2% ethyl acetate in hexanes) to yield 10.6 g of 60.

Synthesis of boronic acid 61

To a solution of 60 (10.5 g, 24.0 mmol) in THF (50 mL) was added #-butyl lithium (-
Buli, 2.5M in hexane, 11.5 mL, 28.8 mmol) at -78 °C and the mixture was stirred for 1 h
before the addition of trimethyl borate (3.54 mL, 31.2 mmol). The solution was then stirred
overnight at ambient temperature and quenched with 1M potassium hydrogen sulfate (KHSOs,,
25 mL). The resulting mixture was extracted with CH,Cl, (3 x 50 mL), washed with brine (3 x
100 mL), dried (anhydrous Na,SO,), concentrated and purified by flash chromatography (25%
ethyl acetate in hexanes) to yield 5 g of boronic acid 61 as mixture of acid and cyclic
anhydrides.

Synthesis of alcohol 63

To a mixture of boronic acid 61 (4.7 g, 11.7 mmol), known oxazolidinone 50 (4.00 g,

10.6 mmol; see U.S. Patent Nos. 5,523,403 and 5,565,571), potassium carbonate (K,COs, 4.40
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AcHN N3 H2ZN 0 PPh3, H2OO F N~ F O THF, 50 C 0 H
or H2/Pd-CH 53 AcHN 54 AcHN! Synthesis of al cohol 51
wa 28059pex18i on of PCT/US2004/017101
N-[ 3-(3-fl uoro-4-iodo-phenyl)b2-o0xo0- oxazol i di n-5-yl net
hyl]- acetam de 50 (14.0 g, 37 mmol) in toluene (120
& 38 mped) andee(BRhaki (OF613-g( byt Yy yvae nlided)toliBne (90 mL), ethanol (30 mL)

' ' 7. 87 51. 8 |,.1.4 [ ,
and IO UORE Lo BaiTon b Fos R Perkiehit i tach sgmosphere,
coneentiatdd areltrodisslvddih OHL,C4Q100- L) 2MHe Bpg%&%aigﬂifasaxk%sﬁg% gvith brine

C, and the result i%g m xture was degassed three
SOhll}HH]ég Xal Wy raby irigd (andiisliets Negfdh).atongirfied and used for the next step

: I ﬁ? | ykpho i ne)pal | adi um ( Pd( PRPh3) 5;14
w1t%_(?&t {@glge? hﬁfl%g’ﬂo g%gbqsz)?l%on vo)vaf 1S ¢ ggt?ﬁe ]ﬁl? flyFlgg &‘z(b was added
tetrotheylamaeinion fubrde(EBABRO hhe20 @8iol)dntdghd @&ldeQhbs stirred overnight

m, Xt lflre was degassed WO 2005/019211 PCT/ US2004/ 017101
at ampiont {GpReRatyticneldie Jenctinn BUK FewBBToRgeE e d vrnshedwith water (4 x
10081 ) 1xvikRrs $g br eYNEOMIVEST A%S¥73 fvb{)}ﬁfmt ography (TLC)

and HPLC showed t he coupling reacti was conpl et e,

. ' cooled to roomtenperature
syltteig%gr&ef %&ﬁ%"f?@é@égﬁiﬁ% H2O (240 nl). The resulting

m x iryed at.ro epner at for 10

S SolR5p bEE R LA AR nd DS IRHES WMt (B giang v -
diispppieityddmsiae (itigBHab& 01 BdnbY4.05 kinfdl} vadaddea sieshnbdifbnyl

H20O %2 x 100_ni) and _20% et hgl acetate (Et OAc)/hexane
chlquidex053 mi)2.7 graolyat Q. Aftore bshe repeionmighirewes pewred into CHCly
(15511Band the opsanic laver was washed wyith wates G 100mb), drisd, consegeated to
affdrdi6d-aS apblict Fyd jrodeetidriddhusdbtihed &8s hayeddivh Wash €).35 ¢, 5.4

B L L S oS anietaty B o .

ethyl@etdie! 186 Whs WigBkd Wi { qfi&AGld ' i
el 1ag e e DI e R T 00 R BlleighUh vield 1.1 g of
purq azide ¢8., LGNIS ®SDHBYz 398.(B6HX, 2H, J= 5.4 Hz), 3.69

(dd, 1H, J= 6.4, 9.2 Hz), 4.08 (t, 1H J= 9.1 Hz),
Synthésis ¢fkria2ble 18615. 7 Hz, CH2OH), 4.68 (m | H), 5.16

(t, 1H J= 5.7 Hz, OH), 7.25 - 7.52 (m 7H,

ar ofsbiutioBpf aBdd 65 (100 nhg, 16,252 MoB ahi trim otylbiteM®.072 mL,
9 (M+ nt hesi s, of nesylate 52 15 A

O-SQ‘EMM&?’ mL)MQ hEétegyﬁt A Coantilths azidervaperonsyregse The reaction
. i r t i . .

iSO OELEAEE) o 0P85y B0 9yt gy .50

0.5@5mimo)) iatTES (AanLandhe swdutionesad dtirred fod 32t el cumsertedde dlhe crude

profi it an 0t PRy osH s b ol bomg el (MEQHR i BRCl to yield
85 thg 31 2001 VLCHLS @SD) rh4z 4BheMrepul ting reaction mxture
was

Synthesis of imidazole 1002

To a solution of imidazole (70 mg, 1.0 mmol) in DMF (5 mL) was added sodium
hydride (NaH, 60%, 41 mg, 1 mmol) at 0 °C and the mixture was stirred for 30 minutes before
the addition of mesylate 64 (114 mg, 0.250 mmol). The resulting solution was heated to 80 °C
for 3h, concentrated and purified by flash chromatography (5% MeOH in CH,Cl,). After
trituration with ether, the residue afforded 40 mg of 1002. LCMS (ESI) m/z 423 (M+H).
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subsequently stirred at 0-5 C for 2 h. Wen TLC and

HPLC showed the reaction was 20 conplete, the reaction
waoiadsineinas treated with H20O (100 nL) at 0-5 PCT/TiIS2004/017101

m xture was then concentrat€lf8i-n vacuo to renove nost

of the CH2CA 2, and the resulting slurry was treated
EXimlPhSmtbﬁﬁi)f)fﬂ’_'peraﬁmsrtﬂﬂs-uﬂ% was stirred at room

tenperature for 10 mn before being cooled to 0-5 C

f or S@@mei hilluStaesthe syhthesixciftohpbesds\1908-1006.| Bk @die® served as
alk @é [ washed with H2O (2 x 100 nlL) and 20%

Wi P s et i 66549 208 7010 g erdcromgeends 1003, 1004
andCIG(!@Qe 8ty

ot te@}d afﬁ‘l?%}gﬁ%'g?ﬁ léh%)ﬂ%})c(ag tc’g‘gﬂg ate. péPerazo}ne n]terﬁledpte 69 to

promsﬂercommpmde 5. 4- yl et hyI ester 52 (11 84 g, 78%

yi el d) was obtained as off-white solids, which by TLC
Schame¢ 3 HPLC was found to be essentially pure and was

directly used in the subsequent reaction wthout
further purification. LCVS (ESI) me 437 (M + H)+ Q

Synt hesi s 53,30 A sqf uyi@en of 52 Mo
21, g@oggﬁr@@ﬁ)‘ us N, N-Wifet hyl f @ | ,Nvg
50 ) was tréated wWwth sadilmadide NQI\B 5,753 g, N

85.04 mml ,, 4.0 equi v“»]/at @BQ{DCHzQ&lnd th resul ti ng J
reaction rra7x§=u:re was war med 1o 70- 80 Cfo%gR Cnoo hen_
TLC and HPLC showed the WD 2005/ 019211 1004 R = GoN Rt
PCT/ US2004/ 017101 - 155 reaction was cquﬁetcééCNtRhé
reaction m xture was cooled to roomtenperat areRpéf ore

Sylﬁﬁéﬁgofﬁmﬁﬂtg%7w th H20 (150 nlL). The resulting

m xture stirred at roomterrperature for 10 nmin

bef I
p?elgllre%d%}aléz g” a\%g?mgg%ﬁ% ™ cé’gqﬂ)@g ltoflfale %Qta]ngﬁ fggﬁ\i&ls%ed
ﬂuomblbﬁenbrﬁﬁc(rﬂc acid @llowing R PratRekldoheBe ¥Bae fOrthd spithesis of N-[3-(2-
and dried in vacuo. The 5 crude desired

ﬂuqlipf’shﬂfoxw? Ynkiph§AYL-4-1)-2roxe-osrashidiy b-ylmsthyl] acesgmidsx(see Example
1). 29k reﬁdéﬂ Bgﬁé#n%d &ﬁ@ﬁg‘gﬁi&g&%&?g} s&sﬁalgied%?%%{ﬂn@haml and the

was ob alned as o
mixtgurvaistcooleth éo @XS eSddiah Ibprahydeddd. MR, arvd3 hiﬁhél) &g ades], and the
mi %S}%élls&aﬁ(f f d 51(‘)2]91}112 %E%%%qa(l@% o ilagg g\fltm?r%\;qtmup.g gnother 20 min the
mlxaﬁi'ﬁt\%@%ﬁlt)ﬁﬁe@'ﬂét%e&ﬂleﬂ@leﬁe SRloHEE I%Iﬁ% ﬂ‘EneS e q&@olﬁ 'phase was

i n tetrahydrofuran
extragted twige wiihtthethylephelytigh oHpﬂ‘ﬂqluem(s I@[Hh& WS, 2&8:11fjed e)mes then

ek BHRIERE (1 B e 62 0% i,

driediovtNe, S@s abdoneehttabedd OFle 2 ridel Miterld wal azdi@ped k\@hﬁaﬁene to
showed the reduction reaction was conpl éte,

C
affqrégtf’thBﬁc"ﬁ‘i gleehad (O%am2k o0l ed to room tenperature

bef ore the solvents were renoved in vacuo. The residue
waslhesabgive @l@ohql (%(M} ing) wes digsolyvedsh medhydene chloride (20 mL), DMF (13

mLf%]{cpﬁ%&'g%rb%gg gl. i? %1(1\@16 mix rec X]V%S I d. £ rE)t°Ce ll\}llettil 2 re‘:%ul%o%yl

chldﬂtc{ef{Sﬁ?luLNﬂZ@lﬁﬂfﬁﬂWbs &detl und thelhiRhi@OWas dirydd fo2 1 34Pat@RE. LCMS
zol i di n- 5- I] acetam de 54 (5.82 g, 87%yi

el d
indigated pamiyhy %1l %fis EIW latgané W%?%théﬁorwppmm henzyl Fehbride. The
mlxﬁﬁé 'V\Ea\é sﬁﬁ’ecp%r %&ﬁéollj(y HS&H t%%l &Jﬁ@éﬁ%ﬁﬁ' M&ﬁeo&}gs traeltbd with

400(1@1;, wWater, @161 tthIZ:):1p1tate4MaS(ﬁlter@i-ﬁnd}JvasEechwﬁh Wwated. DRyifgunder vacuum
ovelsn'i_ght yf'él&esd §5t ) mg:gl I(_:|i‘ud‘e]: Tne%yl%te 67 (as a mixture with some of the corresponding
chloride).
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20 Hz), 4.77 (m 1H), 7.25 - 7.60 (m 7H, aromatic-H),

8.20 (t, 1H, J= 5.8 Hz, NHCOCH3). LCMs (ESI) file 359
wORbos/ 02912+ Exanple 2 - Synthesis of Triazol e pODUS200d/017101

| m dazol e 1002 Schene 2 illustsPates the synthesis of

triazole 1001 and i m dazole 1002. Aryl brom de 60 was
SynéBesieef piperazitedioni ¢ aci d 61 which was used in a

Suzuki coupling with aryl iodide 50 25 to afford

al céisoluties obiferebuttbdigipdratinocarboilytatal Icglsol mwas), bromoacetamide

d 64 dth t de, 65. The
G230 S b D AE Pl Shesg T i 14 i ﬁ@alast%}wa@épﬁz@hdlo L)
andfMlad)HV@d rklY) Wi Hehtél 8 [Pk f8f 4 RF d8Lrdakdi ‘éﬁl% concentrated and

Al kyl atjon of nesylate 64 with i mdazo e yi
the 66#6@€9®°H@)920bw<2®@5p@11@@hy mn/dbsmdgraplmm 1 0165-

CH%ZW Aﬁ]iﬁ()ggtmelﬁolélg 8%’66810 edt?cil' %&)%{ﬁ% ce‘%rmde Toa

solutiiND khd\adkamide 6250 n&é 12mbBAT O‘H%@Q‘dlb"n@) \ﬂ&@@dé‘(’l\{rﬁiu@macetlc acid
OSQZCH3 HN' r Ovia

(TF% 5@%@@ apﬂthq\plxu]_rg (RS @tnp@ci.pt tlym:temp;y ﬁﬁllffefg)il‘ 2 hofT he 1 reaction
mlx?%@ %ag S?ﬁ%%?;gteé to’ %Ieﬂit 680@ az o %@”@85’%9@@4&%@? or%%gz%l hout further

purdivdtien.cat al yti ¢ anount of 4- d| met hyl ami nopyri di ne
(DMAP) in DMF (55 inL) was added

Syrithésid of gipeieine @dhl or osi | ane (TBDPSCL, 7.20 nL, 27.9
mmol) at 0 C and the mixture was stirred at anbi ent

t enpeslatioh 6f fe@lf—bﬁérlfl ng_ }5&@2151@ aebbPNatdRP ¢ & RGHS Bﬂ)ﬁqgacetomtrﬂe

ice cold water and extracted W th ethér

(0.55pLnd.94 nypel) @&Tﬂmgos s 6. aml, a;,?-ermnm@sn wasiiade of €H2C12 (10 mL)
andvi@ @f—l (66 F@W% 3ﬁ alé‘llélﬁ nt %:/ngr er; ﬁlﬁé’ %ﬁrﬁl : "@@ TedCtion mixture was
concentrated and the crude product thus obtained was purified by flash chromatography
(19:1:0.01 CH,Cly’MeOH/NH4OH) to yield 1.3 g of pure BOC-protected piperazinyl
acetonitrile. To a solution of the piperazinyl acetonitrile (300 mg, 1.3 mmol) in CH,Cl, (10
mL) was added TFA (5 mL) at 0°C and the mixture was stirred at that temperature for 2 h. The
reaction mixture was concentrated to yield 69 which was used for subsequent reactions without

further purification.
Synthesis of compound 1003

A solution of mesylate of 52 (138 mg, 0.320 mmol) and 68 (~1 mmol) in Hunig’s base
(2 mL) and DMF (8 mL) was heated to 90°C for 2 h. Then the solution was concentrated and
purified by flash chromatography over silica gel (20:1:0.01 CH,Cl,/MeOH/NH,0H) to yield
1003. LCMS (ESI) m/z 484 (M + H)". !

Synthesis of compound 1004

Compound 1004 was synthesized from mesylate 52 and piperazine intermediate 69 in
the same manner as described above for the synthesis of compound 1003. LCMS (ESI) m/z
466 (M + H)".



10 by flash chromatography (2% ethyl acetate in

hexanes) to yield 10.6 g of 60. Synthesis of boronic
weacehw/084217To a solution of 60 (10.5 g, 24.0 mmoOPETIUS20DkME17101

(50 ni) vvas added n-butyl |it¥0um (n- BuLi, 2.5Min

hexane 5n, 28.8 mol) at -78 C and the m xture
YWQSI%PfWMIOﬁh before the addition of trirethyl

borate (3.54 nL, 31.2 nmol). The solution was then

st i Cpmgoursl Iﬁﬁérwasgynthemzwlrfmm Mesyla’(ma&ﬂlpi&rm 1ntermed1ate 69 in

enched with 1| assi um h en sul fate
the G AR e ot R oo P haorpenedit 043, LOMS (BSD) vz
48421 (3 x 50 L), washed with brine (3 x 100 ni),
dri ed (anhydrous Na2SO4), concentrated and purified by

5 Syﬂth@si@o@%ﬁxgrﬁn‘agfoﬂﬁhy (25% ethyl acetate in hexanes)

to yield of boronic acid 61 as m xture of acid and

cyc S | ¢ hoI
PRSBSOS B
intepmediofei 78 in thressahi® rhahn@PagdescrlB:dbevefor tl‘ieeﬁfntﬂeﬁs oP8éBPdund 1003.
LC]P%% /24 g%g_g 5, 565, 571), potassium carbonate
m 5 4 05/ 019211 PCT/ US2004/ 017101 -157 g,
and Pd(PPh3)4 (0.613 g, 5 nol %9 was added
EX%IBPlﬁé‘neSY(lébeSm Cemnpeynsls 1093-1919  and H20 (30 nl). The

reaction m xture was refluxed overni ght under argon
10 at nshipmedellustengesdba synshests efiedmpetids J00-4010.nMEsAe 32 was

coné/%rlge%[tMtn Tﬂe w%%axﬁ‘a_s) sd%h aq%%]&t‘f‘f@#ﬁ%%ga§%hé&)lﬂﬁ7 Mesylate 52

seredns eh;tytaaihg dgaitdoitbe dnibardetitial M imfdaPle Po WféAqRGdazole derivative
rification, To a solution of this crude

her p
100§a§\/i?siv € ¢ hwat-gonveriedio)azided 2a which quéhm@sgquemﬂmmrwmed to
h s
i P NPty §7 e e SRy denPBY Al BicH el 8 imidacote o
15  afforé antdazole derxtative 104 concent r at ed and washed with

water (4 x 100 nL) to yield 3.5 g of 63. LCV5 (ESI)
Scheie 4373 (MtH). Synthesis of nesylate 64 and azi de 65

10 To a solution of 63 (1.0 g, 2.7 mmol) in CHd 2 (15

nm.), DVF (4 %and N, NN dii sopropiykl et ha}él am ne
(Hu?rié_gw 7R, 4. L) Smﬁﬁided
ABb, | Feny chioride my §,at O

After 2 hfthe reaction mxtur,;’e: was Hfour ed |F'1”No CI—|2007

(150 n¥2)r= and t heforgani c | ayer was shed with wat &r o
(3 x 180, i ed, cencentrated tQ %Uord 64 as a
sol,id, The crude ollﬁ,>64 th @ @w as heat ed

ng“/jw B9 o 5l bk nﬁgl) at¢#90 C overnight. The
)"

N3 (
[:gﬁ m xt\kier was past ed Y ntp ethyl Hgetate (100
). et hy acet ate |ayer was washed®wi th water (3

x 50 dr}\\ed co e a)ed 11185 o B
PP X
b &zol @ 100 sol dtton f az e 65 (10§

niol ) and tr.mhws.lylazcetyl% he (0.072 .
mmol) in DMF (3 nL) was heated & 90C until the azide ©

syn‘é‘ﬁgsiscmggg;oqé la'(p?e reaction

To a solution of mesylate 52 (2.0 g, 4.6 mmol) in DMF (30 mL) was added sodium
20 cyanide (NaCN, 0.45 g, 9.2 mmol) and the mixture was heated to 70°C for 3 h. The reaction

mixture was cooled to ambient temperature and poured into water (800 mL). The solid thus
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m xture was concentrated and treated with TBAF (1 ni,
1 mol) and acetic acid (0.028 niL, 0.504 mmol) in THE
wO20050)1921The sol ution was stirred for 72 h andPCT/US2004/017101
concentrated. The crude prodétt was purified by flash
chr omat ogr aphy usi ng 4% et hanol (MeOH) in CH2A 2 to
obtgined was BBemy and pasS@ilthrdi@hG strfafil hed ot 2i1id2 del(WHHACL,: RROH = 12:1) to

yiolfgh BT KLV R 5810 PHES aaded sodium o
15 eS8 i PR s St i
chl&ﬁ@' (NH);@I ah IHE SVAL Iﬁnﬁ)‘ﬂ) ih D¥tF (6 ml_g 8%%@16%@@ t%%m-&hf%r 3 days. The

resul ting sol Ution was heated 't
reagtipnaeintura was cenvdnipated ﬁmcbphriﬁedfﬂyaﬁsh clwoarmd g% (MO H in

CH g goBITe? it ebhiie J07 gMSTBRE e | ol ns

V\D 20 5/ 019211 PCT/ US2004/ 017101 -158 Exanpl e
Sy‘éﬁm-s H08pi per azi nes 1003- 1006 Schene 3

il ustrat es the synthesis of conpounds 1003-1006.
MeslQ asuiion g@mé@o&m #1Rg 03 30mymalén DMB (5 pilp evas 2ildel NaH

0%0%§f MES@C? @%%égﬁr esp e%‘?ﬁm\i}l @X&ﬁ’%@gﬁ a{ndedggr i d‘ﬁ%ﬁ]b&g%fs the addition

of mesyhitdky2 @06 npg, ets@znimel)i ﬂ’he reniﬁhﬁngtseluﬁen s h5at@d Q)V(S(ﬂ@ for 2 h and
pouf B8 Yetec iy )y BIuRSRvIPePRn Was GyHRIen RO YEPH in CH.Cl
3 xg%:ﬁEHb"aﬁlaO{élg %%mglﬁe@'d%\la’QwRﬁierﬁvaf ggqosﬂ%i)%ltgﬁét&ﬁffgg(]@@%lutlon 2x
1001006 Fheor@udy laRer=-wib digydhiahlegireusdfa;f0s) caenbated/osd/ tratrated with

67 wa theLze | Lodi de nd ...
ethej 19 X’reﬁq/ fyd;m ﬁ%?(g% ﬂ@% ’i&%\?g ,Ql,‘:@‘; 3%7 ﬁ(?%()@ﬁ I+SW ng the

d,;zscrl bed above for the synthesis of

Sylﬁéf@ o z1de

fI uoro 4' hydro nmet hyl - bi phenyl - 4-yl ) - 2- oxo- oxazol i di
PelpBreRyipte- @&i?%mgd@ 284 @f@@xwpm@tu@)whm@lwmpondmg benzyl

chl(%odéﬁi_még ﬁlsﬁcgﬁé’d[ ﬁﬁqﬁl}j/l(lﬂ(l S nﬁ% a%%l Qdai IR de g Hf% % ggﬁ thgl) was

ure was C
add&bdThembauehyadrsticded amobﬂﬂempeﬁtlﬁéﬂ)rm andvhen @dﬂﬁl@ned between

nd the _mxtu was stlrredfor Wat er
ethyz&a%ate(aﬁé VRESF [Tiﬁ qregpicdhags Wﬁwﬁw{g%wterzén?ﬁ ﬁvqrﬁ\LazSO4= and

concentrated to provide azide 72 as a solid (190 mg).

Synthesis of triazole 1009

Compound 1009 was synthesized from azide 72 and trimethylsilylacetylene in the same

manner as described above for the synthesis of triazole 1001. LCMS (ESI) m/z 428 (M + H)".
Synthesis of imidazole 1010

Compound 1010 was synthesized from mesylate 67 and imidazole in the same manner
as described above for the synthesis of imidazole derivative 1008. LCMS (ESI) m/z 427 (M +
H)".
Example 5 - Synthesis of Compounds 1011-1015

Scheme 5 illustrates the synthesis of compounds 1011-1015. The cycloaddition of
azide 53 with alkynes 74-76 afforded triazoles 1011-1013 respectively. The cycloaddition of



10

15

20

15 m xture was partitioned between nethyl ene chloride

and brine. The aqueous phase was extracted twce with
worbisiene chl ori de. The aqueous phase was aci #CTiuseoou017101

pH 7, then extracted tw ce Wi62h net hyl ene chl ori de.

The conbl ned organi ¢ phase was washed with brine,
azidg 33with alkyned? sov B@ﬁdor@@nf@é mtenedihte T evhothuwkes subsequently cleaved

to pggxtlg% %gva‘gl@g (I)ﬁf'f Of('lgeocgfgg)a &lﬁ% o%@c? %Ovéth é]i%&lf ﬁgﬁsﬂ(]g%ylene

follngfﬁdb@ﬂesilyskasmhyﬁdldle@mm&yﬂoese chloride (20 niL), DWF
(13 inL) and Hunig's base (1.23 nL) and the m xture

Scheag scool ed to OC. Met hanesul fonyl chloride (557 uL,
7.20 inmol) was added and the mixture was stirred for
1.5 h at OC. LCY5 indicated a mxture of desired g

nmesyl a an ope,of the respondi ng be >\\o

chl g W‘(n)o&ure vva%frsl_ured fqg,@ﬁ@?@

and fhen cehcentratled. TAe;srrsiHdue Areated with 2 o

400 nL watgr, and % Prag bt was filtered and T
H 1

washed with water. yi ng under vae OVﬁ;ﬁj’]ﬂq1g|§fRz CHs
yi elc[ 80me(0=01; cr ude rresyl eH67 (as a m x1odd & =\Rp 1 s

sone @)fTB’(\FhPeOl-COHeSp nd,I» ﬁao . WO 2005c§ 019211
PCT/ US2004/ 017101 %\ '$y t hesi's
yl

sol uti,on -plpera2| IR (1 g,
54N)r£jam e (820 5.94/mmvol ) ahd
Huni\| s base (1.2 my Aol |namxture of Cl12
(10 m.) 4B% MeoH (1ofrrL) e t ed’8 PR ERPFAR= T o

h. The reaction nmixture was condentrated and 5 the

us obtained was purified by flash
Sy“%ﬁ%gsen%%tg%‘rgg%tﬁow 19 :1:0.01 CH2C12/ MG NHOH) to

N A s S L o R TR —
WKH 1@1&%%% 028 rﬂﬂﬂ)l)w vasdaded £t|2f3|°@%10@9@1t "Fheq'&lcgion mixture

OC and the mixture was stirred at that
wasg CBWW@ szzrans! MeOHtad perified nflashi deremasography and preparative

TLE RESRAMIBA £y b Broklaf gl o8P EMMone 1 CRRN S m2 435 TUEED

Syn?%v@s&ﬁ?%%@”ﬁﬁé, AS?Z' oy °Lr2ﬁ320252%! R
TCasonen B addes o Wi ol miaa M tas oy daihe 78 (0.50 mL)

wasSihdatddasitato ﬁ@gio%me BWEHZ% 230%213319{2 aﬂdkln J% 238achi h. The

m xture wa concent e crude product t
solvsbt whswethonad irpurcubi aad thy crivilaptodottrvoasgtucigied bypreparatwe TLC to

e T G S A T

t he r acetonitrile (300 ng, 13mm|) in
Sy"@r@él‘ftg'i‘g& }gvvas added TFA (5 nL) at OC and the
m xture was _stirred at that tenperature for 2 h.

T
" o2 B9 HORPL AR} 05T by dirrmma et N. & -giredtay lBpposy amine 76 (0.056
mL V852 55b1] Qhs SURSPIHE Bopdef R deQBD0AS, HHs ml%%l)faldﬁ §88Ed at 23 °C

purification
for 12 h. The solvent was removed in vacuo, and the crude product was purified by flash

chromatography to afford 1013 as a yellow film (0.073 g; 60%). LCMS (ESI) m/z 467 (M +
H)".
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Synt hesi s of conpound 1003 A solution of nesyl ate of

52 (138 ng, 0.320 nunol) and 68 (-1 mol) in Hunig's
woasws/01¢21nl) and DVF (8 nlL) was heated to 90CPEoUS200M017101

Then the sol ution was concentldt-ed and purified by

flash chromat ography over silica gel (20:1:0.01
Synthesis of alkype KFHAOH) to yield 25 1003. LCMB (ESI) mz

484 (M + H)+. Synthesis of conmpound 1004 Conpound 1004

wasAsphtios if pepargybaminesill Q3¢ B2, 0 chopslpar methplene chloride (25 mL)

wag Q0B ROl (0 9B o0 Pt (815 oD stireed a1 23
°C #656.5 1M FhdetctiohOnRO2 A A4k d REH/ @ﬁ?@%%&%@dl%h 1:040HCI
Synt hesi s of compound 1005 Conpound 1005 was

(aqusaysh aesbedgwith sarteshagueas sodiamdbigirbenate (Ned1CO3), driegl over Na,SOs,
' [ L nn desg) bed above
o OB Rt 1 SR BB FRe R T 2
Synt hesi s of conmpound 1006 Conpound

4 . +. H) it
Syn‘l]tgf)sés(%atgmg%lﬁ ]f?ggl zed from nesylate 52 and avail abl e

Geo T BT a5500° FoRtH D LiAERELl & HF Compotita negodwith alkyne 77
O 50y st 10 SOy IR S: or c,

Thessphtané wias resoved ip semvdsamiobd crde Produisyhseueifed byetksh

e GABBER 1 Sy S e B LB RTE M s sgrs o

Na@) kyl ati ng agent for the anion derived fromimn dazol e
to afford i m dazole derivative 1008. Mesylate 67 was

CoNnX gbkugien bO78.70. 98¢ 1225 Mcﬁﬁwx&aﬁealtt&ﬁ%ﬁ %%ﬂﬂ%@ﬁ gﬁsm.o M solution in

. converted to triazole 1009. Mesylate 67 serve
dioxgney fret Wagstarpdrat 28 8¢ forrikh.aRhosolvet imas terfovexhii miclazaidethe residue

R B AP AN Ry I i 0.4
100%%). LGS (%Slg I’IgZE9G\|(M'}I'\HF_ =H HN 71 HN N 1007 52 R HN
67 R=F O

Synthesis of triazole 1015
A solution of azide 53 (0.75 mg, 2.0 mmol) in DMF (10 mL) was treated with
trimethylacetylene (2.3 mL, 20 mmol) and was stirred at 90 °C for 12 h. The reaction mixture

was cooled to 23 °C and the solvent was removed in vacuo to afford the expected silyl-
substituted triazole as a brown foam (0.24 mg; 25%). LCMS (ESI) m/z 482 (M + H)".

A solution of the above silyl-substituted triazole (0.050 g, 0.10 mmol) in THF (0.20
mL) was treated with acetic acid (6 puL, 0.10 mmol) and tetrabutylammonium fluoride (0.21
mL of 1.0 M solution in THF) and was stirred at 23 °C for 16 h. The reaction mixture was
diluted with CH,Cl,, washed with water, dried (Na;SOy), and the solvent removed in vacuo.
The crude product was purified to afford 1015 as a white powder (0.020 g; 47%). LCMS (ESI)
m/z 432 (M + Na)*.

Example 6 - Synthesis of Compounds 1016-1017

Scheme 6 illustrates the synthesis of compounds 1016-1017. Hydroxyamidine 79 was

converted to bromide 80 which was subsequently coupled to boronate 81 to afford compound
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1010 72 1009 0 0 O Synt hesislodf tetrazol e 1007 To a

ol utj f. _mesylate 52 (2. , 4.6 mol) in DVF (30
101&)}? eAaIEES 28 a1 Fﬁansfgr(mdam iodadig7RaBe, v)dnqlswgs ca@ipted to boronate

81 " Rfokq 88tdps iR fPst ure was heated to 70C for 3 h. The
reaction m xture was cool ed to anbient tenperature
Sch%%éooured into water (800 nL). The solid thus WO
/019211 PCT/ US2004/017101 -161 obtai ned was
filtered and passed through .a small,bed of silica gel
(CH2C12: MeOH = 12:1) to i q q, of nitrile 71. 4

LCVS Es‘,ij 368 (|v|+ + I;@'t re of 71 04, Mo
H@%ﬁn v0o 598 sl ) Vihd g{ﬁ@@‘m)\
””03598—I"7 in gu%@he inly was ‘fo

heated to 90C for 3 dagys The 5 reaction ?nxturfmvvas
conce tpaged and purified by flash chromatography (10%
[n*&EHZClZ) to yield 35.6 ng of tetragole 1007.
oﬁ\ m dazol e

ESI é + H+
)soljz Eo%?om ml_?jaz 550 mmol )

Br m_) WasF eawbaH J(60% 2@ rrg, 0. 50 |nrml)

at 0G,and the mxt—we—wgs stl rred faop,,30 m nu‘fes

before the addition 10 of nesyl ate 52 (200 ng, 0.459
Synthesis of hydwoxyapidinet sol uti on was heated to 60C for 2

h and poured into water (75 nmL). The aqueous

sushéplstion Oﬁvéé)r@mplmyle@btwmﬁe (189, 198 @inbd) itCh2hikAol (160 ML) was

el L RS SRRR 2558 B0 sy SB35, 5

mmbByad refhsed forels GamieionuBsoiadSbithrbos A8 ¢E N 535 & ARy and

triturated with
hydroxylamine hydrochloride (0.38 g, 5.4 mmol) were added, and the reaction mixture was

LCI\/B
10

refluxed for 12 h. The reaction mixture was cooled to 23 °C and the solvent removed iz vacuo

to afford hydroxyamidine 79 as a blue powder (4.0 g; 34%)).
Synthesis of bromide 80

A solution of hydroxyamidine 79 (0.20 g, 0.91 mmol) in 1,4-dioxane (1 mL) was
treated with 1,1°-carbonyldiimidazole (0.18 g, 1.1 mmol) and diazabicycloundecene (DBU,
0.15 mL, 0.97 mmol) and stirred at 105 °C for 1 h. The reaction mixture was diluted with
water and extracted with ethyl acetate. The water layer was treated with 1.0 M HCI (aqueous)
until the pH was 2, and then extracted with ethyl acetate. The organic layer was dried over
Na;S04, and the solvent removed in vacuo to afford bromide 80 as a yellow powder (0.11 g;
49%).

Synthesis of boronate 81

A suspension of N-[3-(3-fluoro-4-iodo-phenyl)-2-oxo0-oxazolidin-5-ylmethyl]acetamide 62
(20.0 g, 52.8 mmol) in anhydrous 1,4-dioxane (130 mL) was treated with 4,4,5,5-tetramethyl-
[1,3,2]dioxaborolane (10.2 g, 11.6 mL, 80.0 mmol) and triethylamine (16.0 g, 22.4 mL, 158.4

mmol) at room temperature, and the resulting reaction mixture was degassed three times under
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ether to yield 170 ng of im dazole 1008. LCM5 (ESI)
mz 409 (M+ H+. 15 Synthesis of azide 72 Crude
woreosliasa1 67 (100 ng, 0.224 mol; as a m xt ur eP@IIS2004/017101
sone correspondi ng benzyl chlédri de) was di ssol ved in
DMF (10 nL) and sodium azide (114.6 ng, 1.762 nmol)
a stgagly st argepcbefRrg being tiated stithr digdom{ 1,1 om

blS@ﬁ%Eﬁ{’lgh ﬁn@‘%ﬁ &l %ﬁﬁﬂmﬁg)r(gg{ﬂ‘pgbﬁ@ggﬂsg&l%cgdo 03 equiv)

at rw)mhempetremlre theaﬂa@m&rmMﬁﬁcSQés thefide &ﬁﬁf‘e@ﬁﬁﬁs%tagﬁinttﬂder a steady
i a_soli Synt hesi s of

streBi OB BR50IS bEIRIRaIRA 1 o by Rl T Koand L GMSiowed that the
rea&?onasﬂéjs ctoriﬂlﬂaE hyé ?éal:t)l'érﬁﬁﬁ&&ﬁje § chBlel If'lgx{vﬁ %TFO %)%%‘afr% before

descri bed above for the synt eS|s 0 riazo
beingvent¢dEgith water (4GBmLNaad ¢thyl aceﬁyenitl be gﬁ? dhei rtm @leyml v&agg separated,
d 10 .wa t hesi z rom nesyl at e
R A Rus FPEVRToREeL MR S e 22 % 08) Dl oMb organic
extifa®fs W& wayHHdRAs waef (2 %@ﬁﬂ}? Iaﬁd ge?cﬁx‘a‘t’é?ltd ‘d@(ﬁ q\@é%l s#rlg{\@n (50 mL),
(ESI) mz 427 (M + . nthesi's
driedstvisbmagaesign sulfxge 6V énmda:ommnn@tadan @gciton eThBy'EIﬁlﬂmﬂ bsown oil

e S0 80400 T S PO A0 90 L s

[1, mmaabmam yﬁmempt@ad@m&ﬂnps yWELBRO0 8941 81 (18.8 2,200 g
PCT/ US g/gcaﬁo 7101 - 162 azide 53 with al kgne 77 gave
theqsgje %%& rpyp &plifbwhish avas ot spificientpwity (hbeuisdrin rsb;bsequent

rea&lopaved to provide derivative 1014. The cycl oaddition
of azide 53 with trinethylsilylacetylene, followed by

Synthesid ¢f @mmprundyiddbded triazol e 1015. Schene 5 O NRL R2
NO NN NBF74 RL=R =HNFNHNHO75 RL = H,

R2 A; sﬂdﬁo@of b&ohatd estmslr(omsg, 01230 lRol).rd iide 96109584, 0.220
= H R = q)l\/bSSl-HOHlOlSRI

g, an asg;umrgaméﬁq 136 A0 mmopyin diagan (I L), ethagol (¢.46 mL)
and%v&ﬁo.% IELWanegassed and treated with Pd(dppf)Cl, (6.0 mg, 6.7 umol), degassed

again, and heated at 80 °C for 1.5 h. The reaction mixture was diluted with CH,Cl, and water,

and the precipitate in the water layer was recovered by vacuum filtration to afford 1016 as a
grey powder (0.034 g; 36%). LCMS (ESI) m/z 427 (M + H)".

Synthesis of bromide 82

A solution of hydroxyamidine 79 (0.25 g, 1.1 mmol) in pyridine (5 mL) was cooled to 0
°C and treated with a solution of acetic anhydride (0.11 mL, 1.1 mmol) in pyridine (5 mL) and
then stirred at 120 °C for 1.5 h. The reaction mixture was diluted with ethyl acetate, washed
with 1.0 M HCI (aqueous), washed with saturated aqueous sodium bicarbonate, dried over
NaS0y4, and the solvent evaporated in vacuo. The crude product was purified by flash

chromatography to afford bromide 82 as a clear film (0.10 g; 36%).
Synthesis of compound 1017

A solution of boronate ester 81 (0.15 g, 0.40 mmol), bromide 82 (0.10 g, 0.40 mmol),
and potassium carbonate (0.22 g, 1.6 mmol) in dioxane (2.5 mL), ethanol (0.83 mL) and water

(0.83 mL) was degassed and treated with Pd(dppf)Cl, (10.0 mg, 0.012 mmol), degassed again,



10

15

20

25

1015 NHYORHN 78 R = C(O OC(CH3)3 5 H 1014 R = H
Synthesis of triazole 1011 A solution of azide 53
wOQomsd1gp110. 26 Mol ) in propargyl am ne 74 (0. BOTAIS2004/017101
was treated wth copper iodi®é-(0.05 g, 0.26 nmol)
and was stirred at 23 Cfor 0.5 h. The reaction
andytigredrag 80 Wa dordi Ih.uTheireapticn 1ORGE 2vaa dilutvl @srtha(htdzmg and weshed with

ol TRl B AR ABR  REBRRL o000 8o o sven

evapbiated imvacd gl’f(eMrddd'j)rdsduct $bé§ bﬁﬁﬁé&b@ﬂasthrdhﬁﬁﬁit@grﬁﬂ:l}zarﬁ preparative
TL§?| u%| on of azide 53

B WG sap gyiiteomiler 50k S04 |.CNIBEED evkt 25 GHLHHED"
copper iodide (5.00 ng, 0.026 mml) and stirred at 23
Exampler7 4 Synthesipof Compownds 1{H8-¥0dfoved i n vacuo, and the
crude product was purified by preparative TLC to 15
af f Sehgme(7 Rlusisates the sywthesod ofdtofpoids; 1@1831)1/9 Kh&Mp aryl iodide 83 was

cou%)g%{}% 42%%453 }gfég@g +@c1g§X th {515 @eryfrﬂlﬁt : I I.Q(:I‘colhcc))i[84 was converted
to il ST WRChPyARBED all@iﬂer@clz)ﬁdélﬁo@@@cudﬂs to Qf &%erm&) ])018 and

was treated with copper iodide (5.0 .
1018d stirred at 23 C for 12 h. The soI vent vvas rem)ved
i n vacuo, and the crude product was purified by flash
Schemechr omat ogr aphy to afford 1013 as a yellow film
(0.073 g; 60%. LCVMS (ESI) mz 467 (M+ H W
2005/ 019211 PCT/ US2004/ 017101 -163- Synth€sius Of 444
al kyne 77 A solution of Propangylf am ne 74 r34 i,
5.0 mol'" AR et hyb chl orNAlle AR5 ) s treated
wi th BOC- |g@ (0. oHpD. 5 oL d EDGh P& 1 g,
5.5 nmmol") and\std rregeah, 23 C for § Soh. THE reaction
m xture was di Tted wresh CH2C12, washg&d W 1.0 M HC1
5 (aqueous), was é’bl Wi"fh saturated aquediis sodi um
bi car bonat e s Na ), dried ewepr Na2SO4g" and the 1o
sol vent evaporated in vacuo -8 ford all ﬁ\ 77 (0.51
g; 48% . Synthesis of triazole 1014 A soluti on of
Symhési€oHaidd8sl5 g, 0.39 mmol) in THE (2 nl) was treated
with al kyne 77 (0.17 g, 0.78 nmmol) and copper i odide

(7. RBowH ary? idHRR: m&vé%ﬂ)@kqw B[ ﬁﬁerﬁﬁﬂo%%ldﬁt%lﬁ%g&)@ Bion
10 The sol'vent was renoved I n vacuo t he uae
WQHOBA3R) (WAS epib? fiireal) bys fissedhectinréombB N F a gHilydroxahéthyld

phe%%lbﬁison%a%w& GO0 sh ol afigs(fgo%ow% qu;ﬁ)a],ujn Snesphate (KsPO,,

0.804 8. Ewnmdl}hﬂd@d(ﬂm%)ﬂb 29b g40 QSMT&%IW T%‘miﬂure%&’ﬁ%@@s)sed by
and, was stirred at 23 C fo . The sol vent was

evaplg}%},g@@p fpfromche flagy and W@Ilpr&wﬂhj argon 3 tiggeg)eand then heated to 100°C
for g ?19 qlf\é ‘i)gxfu?e %%Aﬂ}/clv?eﬁqo %Q(I.)l Id%%ls %Qe% p%rt%?o%%g %gt%veter? ethyl acetate

tef
and water. The aqueous phase was extracted w1th ethyl acetate and the combined organic

phase was washed with brine, dried over MgSQy, and evaporated. The residue was
chromatographed on silica using a gradient mixture of methanol/methylene chloride (1% to
8%) to afford alcohol 84 (0.315 g, 0.838 mmol; 33%) as an ivory solid. An analytical sample
was obtained by recrystallizing the material from methanol/methylene chloride/pentane.
LCMS (ESI) m/z 3717.

Alcohol 84 (0.889 g, 2.36 mmol) was suspended in 0.3 mL methylene chloride and 0.3
mL DMF. Triethylamine (0.66 mL, 4.74 mmol) was added, and the mixture was cooled to
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100%9. LCVs (ESI) mz 496 (M + H)+. Synthesis of
triazole 1015 A solution of azide 53 (0.75 ng, 2.0

wonisjo19n1 DMF (10 nL) was treated with PCT/US2004/017101
trimethyl acetyl ene (2.3 m., 267mol) and was stirred
at. 90 C for 12 h. The reaction m xture 20 was cool ed

0°G. oMzﬂlatf,eSal}fenYlwbl%kﬁlle\(%éo Wds 336mmell was addasidropwisas ndrtble mixture

wa% ﬁﬁre%xfg{agﬁ ﬁgmﬁé yi%e%ﬂ%%%é% %Ptp%t %%lgcgwatﬁlﬂ ﬁlyiﬁg_emgand water, and

the @ogamia ltamero;flast\mishacbwh bsiink,ydried W&t M"gSD@ dinﬂ le@%Rht€d. The residue was
(0.20_inL) was treated

d1s§/9?xfarql lﬁééﬂ‘ 8)1\5& P (sgdwhlnglq%(orﬁ%@) 584 dnmol) was added. The mixture was
heateRith FOHE YoM TRAL. um&;ﬂebﬁ&fdnqﬁlxﬁﬁe orhs Pﬁjﬁlgﬁ%dflw% %)ny%aceﬁaﬁe and water,

solution in THF) and was stirred
andrtbe otganiv layet twas avagles] @Bh Hiihe)tdeidd widrMESQLHA] evmﬁ&@ﬂ The residue
and.t he 0zol vent

was B hne ot b e it ettt B e may et i soloride (1%

to 435) 10 afford £2i@O88IE 4800z, 429 Minoft B%9%) ab EMR B! )Lcm ESS%0/z 402.
(M+ Na)+. Exanple 6 - Synthésis of Conmpounds

SynkHd§s dPdiazore®ig 6 illustrates the synthesis of
compounds 1016 1017 Hydroxyam di ne 79 was

Cor%%{d% ?gt(g@ 1 t 0 af or Cos%%‘éﬁ%d%@?%ﬁ]‘éﬁgfﬁ g%ﬁprog arg;crjl alcohol
(25RCT 01482 eAs1) Was @dded— ﬂcﬁl@lwbﬂgg Hurygts ﬁma(m dine. lél@% nﬂ@(ﬂt ) and copper()
| ch was coup]ed to
lod’&sigﬁéﬁg ne’agh& iolf dg%gﬁﬁ&@ﬁ lagjecrto 365 fussmight epogmdemperature,
antheWa%El@céﬂ iRa -!204\@3 freeﬂé'?%’" ZNa Orfe & g{#u']e_ I}he% fagﬁ}oﬂgd with ethyl

i
ace@wwew ﬂN anSOUBﬂayIér mS Nhﬂre@e@ vaith ﬁhysché)a&Qandehen

o m di.n 9 A solution of
2SRl R BBt Tro TR Pty Weshet nafhgiine, dried
ovet MUBOylahdwesporated. The residue was chromatographed on silica using a gradient
mixture of methanol/methylene chloride (1% to 8%) to afford triazole 1018 (0.060 g, 0.131
mmol; 63%) as an ivory solid. LCMS (ESI) m/z 458.

Synthesis of triazole 1019

Azide 85 (0.135 g, 0.337 mmol) was dissolved in 1.5 mL THF and dimethyl-prop-2-
ynyl-amine (72 pL, 0.674 mmol) was added, followed by i-Pr,NEt (117 pL, 0.674 mmol) and
copper(Diodide (0.064 g, 0.337 mmol). The mixture was allowed to stir overnight at room
temperature (the solvents evaporated overnight with positive pressure from argon gas). The
residue was suspended in ethyl acetate and methylene chloride and filtered through celite. The
pad of celite was washed with ethyl acetate and methylene chloride, and the combined organic
washes were evaporated. The residue was chromatographed on silica using a gradient mixture
of metllanol/mej[hylene chloride (0% to 14%) and the product obtained was triturated with
methylene chloride and pentane. The tan solid was collected to afford triazole 1019 (0.072 g,
0.149 mmol; 44%). LCMS (ESI) m/z 485.



10

15

20

25

treated with sodi um bi carbonate (2.2 g, 57 nmol) and

hydr oxyl am ne hydrochloride (4.0 g, 57 mol) and
woebdsimedifor 1.5 h. Additional sodi um bi car boraras2004/017101

(O 21 g, 5.4 mol) and hydrob¥§l-ani ne hydrochl oride

(0 5.4 mmol) were added, and the reaction
Ex?ﬁlkhﬁBsmbeslﬂoﬁ(é?mﬂﬂ@md#mmim% The reaction mxture

was cooled to 23 C and the solvent renoved in vacuo

to Selemed Wiyetrasss therbytithesisag campauﬂuisdﬁzpdﬁﬂhr Btotndékegine 86 was

sub, e%@d txya&? Em%ﬁ'vﬁ%ttn or s ge mgc? §€B f??%f%ré ﬁﬂaz% o5 88a gnd §8b respectively.

Co&p’llnlgto)f 88asand stazﬁtﬁ(ﬂ)omrbh: 8t vheld6@Raoks do2arhapfedie
(0.18 g, 1.1 mmol ) and di azabi cycl oundecene (DBU, 15

ScHemk® M., 0.97 mvol) and stirred at 105 C for 1 h. The
reacti on m xture was diIuted with water and extracted

with ethyl acetate. vvater yerovvastrmted with

1.0 M HA (qpcldaooxae) ){Jntl| th and then

e ac “dcetate. The s0r H’}°c‘°’l er was 2
dr| e Br Na SA OlPd(EhEPh kcenoved \ AC @ N)\\o
to afford br & d& 80 as ﬁﬁvx/ﬁ@r (0. 11 \/S
49%) 85 20 SymHTESIS) s of bﬂ@r onate A suspenskome?, F ]
N-[3-(3-fl uesmo- p enyl) 2 oxo oxazolloﬁghg:%ﬁ&\rret
hyl ] acet am de 62 20.0 g, 52.8 innol) in anhyd S

1, 4-di oxane (130 nL) was treated with
SymthésiGofshisple88at hyl - [ 1, 3, 2] di oxaborol ane (10.2 g,
11.6 m., 80.0 nmol) and triethylamne (16.0 g, 22.4

L, BibathkétonaB61().28k, 1.0@imbl e dRbslkel 1n&ﬁ61xatne €10 mL). Thiourea 87a
ction m xture was degassed three tines

resylting
O-19dr2 W )@@gmi@%w PeboneisA038 /201 mroal) wersidsd sequgajelly and the
resﬁﬁﬁ% ﬁm‘r9fst1ﬁ&99cr5tg)b§ ?-%r éf“]ﬁ b?h 2&[11% g\) %Me‘d Bo room emperature diluted

loro[1,1" - osphln erroce
witlp 400 edi Uk Clb, I@d(v%h@&)wfth Ezﬁléh NhH€X)39 andlblﬁhem‘iﬂie, aqledt3 washes were

bacfRtihe Sue (P G AL ThesoRunabr catie cusers veie aover

K, b, &lteRA aﬁ@E%&nﬁ&bdl‘ 37 ﬁ?ﬂ% ﬁgaff&d 138 Ly yERw ol n%)\/yie@ which was

TLC and LCMS showed th the 5 reaction was co
used pathpwtfgrthenpumificatione Iv@MSdESI)enVZ d6uiMt-oH) oom

tenperature before being treated with water (100 ni)
Syndhebieefthiazaledt020e (100 nl). The two | ayers were
separated, and the aqueous |ayer was extracted with

et {ﬂ)ﬁe aadd ayEbrodide %831 dli{ta)hmedT ?ﬁvé gozmm Q,ggS ﬂtﬁﬁ@l) ®oronate ester 81
Xtr re washed wi wat er X and
BT N ——
toluRd réﬁfahb‘lrﬁnﬁll’lif% %@i) Th@élq?g ?vt%% ﬂgé de%r él{érﬁ/a?eqﬂ Qpplying high

The resi dua I'n vac
vacuym 4¢ therreactine rruK’lleamidiushmg with dry argon The reaction vessel was then

4=(4.4,5, 5-
Sealfig%d 5 nd anane bi BS7 14 fe TP fea'z‘¥ oY s cgplpdde yoom
tembaatdﬂef Idhaﬁaatvﬁm o 8L o Il@H§CE/M8@HOarﬂl wasREPWathiveALr and brine (50 mL

%@as a brown solid which was of sufficient purity
ea"l% o 5% agyeaysivyashesyuee bask-extragisd onemwith S) mih8di GHeffl,/MeOH. The

. ' f ro a ester 8
con YDA A k) R1CEL ABERNECSTLRE Ly oo ot
0.48 g of a brown solid which was purified by silica gel chromatography (25mm x 6” column
eluted with 7:3 acetone/hexane) to yield 1020 as an off-white solid (0.17 g, 0.32 mmol).
LCMS (ESI) m/z 525 (M + H)".
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mol ), and potassi um carbonate (0.12 g, 0.90 mml) in

di oxane (1.4 nL), ethanol (0.46 nL) and water (0.46
waidoswasidegassed and treated with Pd(dppf) Cl2PCe/uS200e/017101

6.7 nol), degassed again, and9kheated at 80 C for 1.5

h. The reaction m xture was diluted wwth CH2Cl12 and
Synthesis of thdavele HR1preci pitate in the water |ayer was

recovered by vacuumfiltration to afford 1016 as a 20

gr efompontet 21( Ga3Atlgsiz86&cordifMs thEFlokedtrg déstvibédvhtove for 1020,

. . Sypnt.hesi.s of. bronjde 82 A solution of )
“Slﬁ%@‘}%ﬁ ##bdli‘ir?éa"?é’f@g?-zgli@?eait@ Yirioeg 1024 g5y whilteneolid0.12 g, 0.21

muioh). Iy@qsqggjgeg/zggl Lgnd treated with a sol ution of
acetic anhydride (0.11 nL, 1.1 mmol) in pyridine (5

[o! ' 3 or 1.5 h. The reaction
E"ﬁ“ﬂeﬁe%‘ggsﬁs. ﬁjdtj&elgﬁgmuﬁs I;ﬂt%gyﬁ%zgcet ate, washed 25 with

1.0 shed wi th sat aqueous
Lol ABURSHE) s RS bRl "RG0 v
depsatsted indealkplated tveith ¢hlloridec00to affoed &hiidd ®1PMTRE UEHdND1 was
rified by flash, chromatography to afford brom de 82

dehgféfaé?dcw@arf}/ﬂl}or%ce@q ahygrideisoprodusi mitrites1 022 The aHeydation of 1,2,3-
vl LU @O SREST S0 48l

aminotefrssile mithdrehoyl @hkoride 98 Yiddedla hixme lof tdtrazele aB2d end Rirdzole 1025.
m.), ethanol (0.83 nL) and water (0.83 nL) was

Schdegassed and treated with Pd(dppf)d 2 (10.0 ng, 0.0 12
mol ), degassed agai n, WD 2005/019211

PCT/ US2004/ 01710f13 M2166 and stirred at 80 C fog 2 h.

The _react | nrﬁxﬁ)‘@was di lutgd with CH2CY2 \a 0 O~
was fegl I::fcz = r.—h Payer™has gxtFdcted Wi
2 X CH2C12, wiried over Makd the /g*gl vent

s/ apor ated )i uo. The grude product Ynas purified by

flash chromgt ography and preparatjjve TLC to afford
1017 agyd white powdefSLQ. 054 g; 32%. LCMB (ESI) nifz
425 (M 9% 5 Exanpl™ 7 - Synthesis of Conpounds
1018- 1019 Schene 7 i | N&Fates the synt hesi s of

corrpodsF 1-%9%. Known aI Fdi° eo§§ was ud‘i\\o OY
to 4 QX y-Aetihyl bor oni c ﬁf ra”biary N
allfEhhol 847" Al'cd Gl 84 wyd, converted Y8hazjde B85, b

whi'ch waszused i n al ky#e €ycl oaddi ti on reactn ong i
afford triazoles 1018 and 1019. 10 Schenme 7 ,,~- OH
Syntbasss ofchiorid¢ 90\ 0 HO --)I O F N~ ~ H)z F NA O
1-Pr2NEt O O THE Pd(PPh3)4 K3POM4
N-[3-(2-fluoro-4'-hydroxymethyl-biphenyl-4-y1)-2-ox0-oxazolidin-5-ylmethyl]-

acetamide 51 (3.0 g, 8.4 mmol) 51 was dissolved in CH,Cl, (20 mL) and Hunig’s base (2 mL).
Methanesulfonyl chloride (1.4 mL, 12.6 mmol) was added dropwise and the resulting solution
stitred at room temperature for 4 h. The mixture was poured into 100 mL sat. aqueous
NaHCOj3 and extracted with CHCl, (3 x 50 mL). The combined organic extracts were washed
with brine, dried over MgSOs, filtered, and concentrated to give 3.9 g of an oily yellow solid.
The crude material was purified by silica gel chromatography to give chloride 90 as an off-
white solid (2.7 g, 7.2 mmol). LCMS (ESI) m/z 377 (M + H)", 418 (M + CH;CN + H)", 440
(M + CH;CN + Na)".
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NH DMF NH 83 0/>- 84R=0H 1019 85R=N3 Synthesis of
azi de 85 Known aryl iodide 83 (G avestock, MB.,
wonv@rongdii onal Patent Application W9910342) eaTA82@4/017101
2.52 mmol) was dissolved in 6178 DMF. 4-Hydr oxynet hyl
15 phenyl boronic acid (0.461 g, 3.03 mmol) was added,
Synthesis abamide Yot assi um phosphate (K3P04, 0.804 g, 3.79
nmol ) and Pd%PPh3)4 (0.292 g, 0.253 nmmol). The m xture
wasAdelion of 3By MdadaCikati 93t b6 8aily (3Brmgn (. emitd dd)sik, CH,Cl, (1.0 mL)

wal Qb €yl g 1 HELGRREOM 4 iy bt aaka s b b sgtion
mivas Wd&eﬂalﬁkﬂﬁﬁed ah@urRdeheidmeR R DMEet, @hffL) 228 %W%& ith benzyl

Th aqueous hase was extracted with ethyl "acet at
Chl%ﬁ‘fge M3 HegmoDgpadi Rumg's breed6. 1Ll h&nbl}r\mtdwstlrred at 60°C for

2 hb F[h@ ?eaﬁﬁ&‘l ﬁl‘?xt&\é% ¥ Sedto 3151‘% %‘i’l%%ﬁ hglq;@(? gﬂfx@i; shdiue extracted with

ronat ogr apned on SiTica usrng

CHﬂCbg (4x@5ahL)ydtibd (94,508} dnd @&ﬁbr@tﬁﬂ Olfhd erueé Yesidhe v&@puhﬁed by

preparafy SEe (B NRCHabE R Me&?ﬂs&%paﬂggo SEAPHGIS g S0%) as a tan

pow e mmg qu P Ae %S }E from met hanol / met hyl ene
chl ori de/ pen ane. Lﬁ? SI) mz 377. 25 Al cohol 84

Svilt mol ) was suspended in 0.3 nL nethyl ene
y ﬁf%*??f etré%dl%gz mL DVE. Triethyl anine (0.66 ni, 4.74

20083 B E 0 B A0 Bt ERE0,ERR) Sas WRateuith pyridine

(0. (]SZHhha(inQ sith61y ayd trifhlogdaceligc 4dhydbde ©L0353nB50. mlﬁoly\@@ stirred at 0°C
A—?hg %@dro pwi se, and the m xture was stirred f
for deactinn nyxirgWas disestly perifipdby brepaiative ”»RLEr(l%&NﬁhOH—l 0%

Me@ﬁe%@gecﬁz 2)‘(’}@%25 rdﬁfﬁ(%togﬁﬁoﬁg ”'s%t' a rxggegdid@ﬁg?ﬁgl) m/z 423.1

rine, over
(Mr’reﬁ) due was dissolved in 3 nL DI\/F and sodi um azi de
(0.384 g, 5.91 mmmol ) was added. The m xture was 5

Symikésieef triazdl@@oR®r 4 hours. The reaction m xture was
partitioned with ethyl acetate and water, and the

or gaRbIEtibAYEI0 WAL WaBELmulYiA IiMFr@ 0 iy o8 t?éﬁﬁéd &’E}?% \3-triazole

and evaporated. Theé residuge was C hr ondt ogr a
(0.038 mple.dl . ¢i17R)) andygesiineerrberiaer (GiseCQf, Orddtgh érﬁhintmvé)t atmyll saned at 23°C

for f@ho':[‘hgfea%lc(ﬁ m‘i)a Aé;@/]astscg uegifvg r}&@((@ T‘EPT%I}d ti% s%ltlng prec1p1tate
wasSyoltieed bysmgsiudnralnaqghﬁed 89 §re]9@ra%¢E afﬁcgm%%@@ﬂi ?5% @H09-45%
i.ssol ved. in an opar
BB heltord 1935 10 waatlyonsin Phisemo oM (SN 4752 (M + CHsCON
+ lgpnlg s base (73 L, 0.400 nmmol) and copper (1) iodide
(0.040 g, 0.210 mml). The m xture was allowed to stir

ature, and then was placed in
san&?%QF&gg@%{ﬂgﬁr@rﬁgﬁg The mi xture was then

par ned and t he

aq u}é cs)%lgg?léy%% {/d;]sf%@/ groalgp]é’ I ﬁ\ﬂﬁgf Rmﬂ?ﬁ)a‘@%stt%da‘ﬁ’ah 3
amihberazole BYRE, h@Mde&ﬁM@G ¢hboEi de mﬂ&? afk@HREEA 23°C for 12 h

organi c | ayer was washed t31 brine, drie
The reaction mixture was diluted with H20 (1 00 mL) and the resultlng precipitate was isolated
by filtration and suspended in 50 mL of a 1:1 mixture of CH,Cl, and MeOH. The insoluble
material (55 mg; 26%) was isolated by filtration and assigned the structure of 1024. LCMS
(ESI) m/z 426.1 (M + H)". The soluble material was isolated by evaporation and purified by
preparative TLC (1%NH;OH~10% MeOH-89% CH,Cl,) to afford a white powder assigned the

structure of 1025 (39 mg; 19%). LCMS (ESI) m/z 489.2 (M + CH;CN + Na)*.
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over MgSO4 and evaporated. The resi due was

chromat ographed on silica using a gradient mxture of
waorbisanedii net hyl ene chloride (1% to 8% to affecd/us2004/017101

triazole 1018 (0.060 g, 0.137lpamol; 63% as an ivory

solid. LCM5 (ESI) mz 458. Synthesis of triazole 1019
Expple OteSyaghesis af3BompowndsAD2aami)10292s di ssol ved in 1.5

mL THE and di net hyl -prop-2- ynyl-amne (72 L, 0.674

mmSghGMSl Oaﬂdﬁda,tesfthé bomledislnf comPowidst1024 3dd 10270. K4de 53 was

i odi de . 064 g, 0.337 mol The
cor{ed ioBPfenl DR ik Gisubin SGsesmign iy ciesd prmpound 1027,
S tenﬁﬁrature (the sol vents evaporated overnight with
¢ ive pressure fromargon gas). The residue was
suspended in ethyl acetate and nethxlene chl ori de and
filtered rough celite. The 25 pad ©Of celite was

washed WPt h acet atnsciaoaiHpret nd ¢ ri de, and
t he conbi ned or| o WASHES VT e “evapbr a e o
resi due was che N}ér gﬁﬁaeﬁo'?)ﬁ’”“él lica using; dA(ent

m xture of nethano ?rethyl ene chloride (O%to 1
and the produgt obtaij hed was triturateg,with Alg"”
met hyl ene chl ori dé%#nd pent ane. The tan solid wasN
collected to afford trH e 1019 (0.072 g, 0.149

ol : 44% Hc(g,gys (ESI ) 2005/ 019211
PCT/ US nt hesi s of
Conpound%Ts%i'ﬂ)t o1 Schene 8 | Iy the synt hesi s

of compounds 1020-1021. Brormketone 8 subj ect ed

to al kylation with thioureasy87a and 87 Hto afford

thiazol es 88a and 88b respectively. a@oupling of 88a

and 88b with boronate 81 yielded thiazoles 1020 and

Synf hesis offriazeled26 Br 0 K208, dioxane /" RF NHAC S~-N O
_--- SN81 Br Pd(Ph3 3 Br PhMe, DOH 'H20O HZN NHR
80Q\ sgltigr af wdae 23 688 aig, 102ONRIHO cthanclH.0 BT wWRS teatdd With

r orr%l’fgl e e%ﬁlgl 8 (?%‘5{08 5@%@3@3@3@%@%%@@ fvt solution in

etha(ihloQ %48 end, DWS"PAL} at IO 4EBRer 8GR urlder N9 The ﬂesgltlﬂg?éaltu@ﬁ‘ﬁ’nxture was

pot assi um carbonate (0.28 g, 2 nmol) were ad
Stlr@é derel i 4ty0@ﬁaelnmau@doef@§ Wi vepreed pp yo mﬂuxrfelca bt When TLC

{
oo FUAHE SRR B SRty o
temperaturs mformng\ﬁém;wﬂa HAOIgL O nd). The wale edtspiBsWaSthen collected

by fé@‘hﬁ?rh bacg?dg t; glcé)&g p(\gf@trgL%g giaeci éadv)ézgi?;gpné_ ord Il?e desired triazole

1026 (312 mg; 67%) as an off-white powder, which was of sufficient purity to be used directly
in subsequent reactions. LCMS (ESI) m/z 468 (M + H)".

Synthesis of compound 1027

A suspension of 1026 (165 mg, 0.353 mmol) in anhydrous THF (5 mL) was treated
with p-toluenesulfonic acid monohydrate (34.2 mg, 0.18 mmol) and trimethyl orthoformate
(374 mg, 0.386 mL, 3.53 mmol) at 25°C under N, and the resulting mixture was warmed up to
reflux for 2 h. The solvents were removed in vacuo, and the residue was directly purified by
column chromatography (5-10% MeOH/CH,Cl, gradient elution) to afford the desired
compound 1027 (42 mg; 25%) as a white powder. LCMS (ESI) m/z 478 (M + H)".
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K2C03, filtered and concentrated in vacuo to afford

88a as a yellow solid (0.32 g) which was wused w thout
woéuaodshas21puri fication. LCVS (ESI) niz 353 (M +PErAS2008/017101

Synt hesi s of thiazole 1020 T™¥2erude aryl brom de 88a

obt ai ned above (0.20 g, 0.56 nmol), boronate ester 81
Exggplest 1y Syntbeisefol yiazoden 10282003 (0.14 g, 1.0 nmmol ) were

conbined with a 1:1:1 m xture of toluene, ethanol and

wat Srsuggnsion edetijie ST GR4shgrd324vamotidg asisidodyl ,4-dioxane (5.0 mL)

W o RB R ) g G, S S oD 25 the resuting
readt@HSAIxtW8 Svak RRiim @ up edeBltlx #6191 NEatvedn lTﬂCaEHld%_, Qishowed the

bath for 14 h. The reaction m xture was cooled to room
reagtigpERssaoginicte.dhe treedoniniiure OGS con@niralCH2CE A uhEGd, thar‘ﬁd;ldue was

B D A RO, 50 e Rl 1 SRUEED o s

triagsie 0028 (USCHNeT66%%) a0athilegellew Sali, OLEME! @ShSnMwaue (i + eg*.
on K2C03, filtered, and concentrated in vacuo to

Exﬁﬁfﬂéﬂ@ Sartesth @Pl&ﬂ%"zﬂl‘éﬁﬂ?@hhél’ﬁfiﬂ X"?GS(PU“ fied by
co

i ca gel chromatography (25 um 25 el uted

\;\ﬂot :T,bhz?‘é IQQﬁﬁé%fh%shtﬁé(%ﬁ%t Je%nﬁle%)éﬁil cé%%?st%%s&g?gsytrmeg‘} & $029 and

103%) +. WO 2005/ 019211 PCT/ U82004/ 017101 -169- Synthesis
of thiazole 1021 Conpound 21 was synt hesi zed accordi ng

Schemetltie procedure described above for 1020, using
thlourea 88b in place of 88a. The reaction yielded
1021 asy a V\,hlte solid (0.12 g, 0.21 mmol). LCMs (ESI)
nl z 561 |—|)+ 5 Exarrpl g+- Synth P~Conpounds
1022- 102 9|II ret\stgg @JQSI
conpounds 10 _'Xzﬂng depr ot ed
al kyl at ee? with c I rNatB@A%uts@qua)fford am de201% o
am de of 91 was dehydHeEeNEdt &Pt h trifl uoroacetic \\X“H
anhydride to pragnice nitrile 1022. The al kyl at i onaQf

1,2,3- [triazol e~y th benzy ide 90 gave triazole
1023. iml/ql/@the al kyl t'on 5. 10 am notetrazol e

vvithbnzHBchIorlde)%yie ded a nji xtjure¢ of tetrazole
1024 arld 13 M9025. Schepe F D\V'y Ob O
ol 0 ¥ ﬁﬁz%"rcu M ~~NH  NH2 2.iPrLz~SlaNo~o N -
- ~~ P Boo 89 N OO 91 HN N 1022 90 HNC

Synthesis of piperazine 1029

A solution of aldehyde 92 (made from iodide 50 and 4-formylboronic acid in the same
fashion as N-[3-(2-fluoro-4'-hydroxymethyl-biphenyl-4-yl)-2-ox0-oxazolidin-5-ylmethyl]-
acetamide in Example 1) (180 mg, 0.5 mmol) and 2-piperidin-4-yl-ethanol (65 mg, 0.065 mL,
0.5 mmol) in anhydrous THF (4.0 mL) and anhydrous DMF (1.0 mL) was treated with sodium
triacetoxyborohydride (160 mg, 0.75 mmol) at 25°C, and the resulting mixture was stirred at
25°C for 12 h. When TLC and LCMS showed the reductive amination reaction was complete,
the reaction mixture was concentrated in vacuo. The residue was directly purified by flash
column chromatography (0-5% MeOH-CH,Cl, gradient elution) to afford piperazine 1029
(306 mg; 65%) as a colorless oil, which solidified upon standing at room temperature in vacuo.
LCMS (ESI) m/z 471 (M + H)".
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NNNH NNHON "NH2 / N Cs20®@ Cs2C8 F OFOF , F
ONN" NNNHNN-~ %QNHNH NNN' Kk ,,/"N 1023
woeR0esh19M1 N 1024 N, N>- NH2 1025 73synt hesi s of chComiSe®4/017101
90 N [3
2-f1 uoro- dr oxymnet hyl - bi phenyl - 4-yl ) - 2- oxo- oxazo
Syqtileﬁlﬁoispmyrlﬁmerg% 15 acetanmide 51 (3.0 g, 8.4 mvl)
51 was dissolved in CH2C12 (20 nL) and Hunig's base (2
L) A solvsioh aif allghydsf2l (38hingy 1.0enthal) énm-plﬁﬁaﬁnmle)hmB(BO mg,

A T T e
with 66dinin tﬁactetomumhyénde"@IMA@ﬁﬂ 8X§ FACH 8Gnibi)ht %lﬁd the

he conmhi ned organic extracts vvere washed

reszl@glmé}Ftpﬁ?ex?vasoqqr@é ahoB oy EOh, Whent Hr@dnd YIS showed the reductive
amﬁ@@&?féﬁcgﬁ)tnrer\gage c?)lng:ilé‘tg e geaguﬁ O' l gclzel g\/\ﬁea ) b 02 Yhe residue

he cru uri
Waa:chre@ﬁmpugﬁecﬂ)by flash @IlMﬂn c]lnioﬂfatc@m;&@ (655% MEDH-CRYT1 adient elutlon)

o bt S OB A b e bt s

th f
BB AR S R T TS

EX"ﬁi}%’at ed?smes% %ﬁ%o}ed% o%%c(l(z) (1m(_)) ma_lZ]d \Q?lsr red 3t
oSSy SHP SAGHNg ME HE LEbE0 Ggpens

glydmenwk C(’;'m@i’tb@ td ﬁﬁla&CDS( ﬁ&ld@ﬁas@uﬁ%qﬁ&ﬁly) co@gléd 'ﬂ@)’Bb&n&e 81 to afford
and stirred at

aloohLS§ SNieEy o046 FA el by Gbimbererenzsih i Hnistnaf imidagole and
25 nmL
dep g%gé%ﬁ( Na@&e) )@dga{ﬁ[g; %1\@/@%%?3}1%%& ﬁlﬁg_%g% Mr )ésn due 3Nas

Sch%i %i ed by preparative TLC (1% NHAOH 10% MeOH 89%
(‘3 2) to afford 91 (36 ng; 50% as a tan powder.
LCMS (ESI) mz 441.1 (M+ H +. 10 Synthesis of nitrjle
1022 Asol utl q)gop; K%; GLrTg, 0.06 mmil) fin CH2CLZupmnscs,
rTera{zce W t y i di nesnT2( 0. Fh_ 0. Puens/EtOHM,0
3’ tr| fJHgr0acet | c:R dr L&D Oﬁk@\ 0. 2800
mml) stiirred at OCgqf Qs 1. The reggt i on°icht ur e
was di rect ly purified by‘*Rpre@tar ative TLC (1% NHACH 10%

>LO)LN >LO/U\N
HO I-LI Me0;80 NaH THF, DMF
C| 0
O 0 MsCl, |Pr2NEt 0 ( ) F O N/(O
% F v " omen CH,Cl, ("1

)
8 = C(0)04Bu
\'H 1031 R = AcHN

AcHN AcHN

Synthesis of triflate 95

A solution of D-p-hydroxyphenylglycine (23.8 g, 142.3 mmol) and potassium carbonate
(39.3 g, 284.6 mmol) in THF (200 mL) and H,O (200 mL) was treated with di-fert-butyl
dicarbonate (BOC,0, 34.14 g, 156.6 mmol) at 25°C, and the resulting reaction mixture was
stirred at 25°C for 2 h. When TLC and LCMS showed that the reaction was complete, the
reaction mixture was treated with ethyl acetate (200 mL) and H,O (200 mL). The two layers

were separated, and the aqueous solution was extracted with ethyl acetate (200 mL), and the
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MeOH 89% CH2C12) to afford 1022 (6.0 ng; 249% as a tan
powder. LCMS (ESI) mlz 423.1 15 (M+ H)+. Synthesis
wofhodsroigzaol e 1023 A solution of 90 (0.19 g, 0. BOTMISRION/017101
in DMVF (2.0 nL) was treated W7#h 1,2, 3-triazole
(0.058 nL, 1.0 nmmol) and cesium car bonate (Cs2C38,
conpiggl @rgamc Oxtigats Wergrikiscarded r Bk aaue@BQayek ovas tentucidifie] with a 2 N

L R T DO Y DL

conﬁb‘idecb@kfgmﬁlb ediriys weRnBdmivhshed Witk v(zai'k&/% Wlﬂﬁf/and saturated aqueous
Cl12- 45% EtOAc) to afford 1023 (3 as a

Na@kﬁ%@l%&ﬂ%m )1 &g qESMESuzand zangen m¢ed zmvm Thehgsjdual white

soh?% %g@ﬁﬁ-tﬁalo%rbetd%t rv?jzdy 5 Sag%)/%iztéki %Bl%ﬁL eséedAacS’do %;{3 g?gm%lér{%swhlch was

of sﬁﬁabimpnntye(br aseah sulfsBqueny reattiéhsimol ) and Cs2C8 (0.33
g, 1.0 nmol) and stirred at 23C for 12 h. The
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|
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sho®%©a ghat Iﬂ@\lﬁduc(ti’ﬁﬁlréactrblz w42 Borthpletd, ﬂhel-rl}:ab.tlof[ héxwied whe geated with water
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d 1l h
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hen subsequent yclized to conpound 1027. cheme
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A suspension alcohol 94 (670 mg, 2.65 mmol) in CH,Cl, (10 mL) was treated with N-
phenyltrifluoromethane sulfonamide (947 mg, 2.65 mmol) and triethylamine (535.3 mg, 0.74
ml, 5.3 mmol) at 25°C, and the resulting reaction mixture was stirred at 25°C for an additional
2 h. When TLC and LCMS showed that the reaction was complete, the reaction mixture was
quenched with water (10 mL) and CH,Cl, (20 mL). The two layers were then separated, and
the aqueous layer was extracted with CH,Cl, (2 x 20 mL). The combined organic extracts were
then washed with water (2 x 10 mL) and saturated aqueous NaCl solution (10 mL), dried over
MgSO,, and concentrated in vacuo. The residue was then directly purified by flash column
chromatography (0-5% MeOH-CH,Cl, gradient elution) to afford triflate 95 (945 mg; 93%) as

a white powder which was of suitable purity for use in subsequent reactions.
Synthesis of alcohol 96

A solution of boronate 81 (2.162 g, 5.72 mmol) and triflate 95 (1.70 g, 4.4 mmol) in
toluene (24 mL) was treated with solid potassium carbonate (1.82 g, 13.2 mmol), ethanol (8.0
mL) and HO (8.0 mL) at room temperature, and the resulting reaction mixture was degassed

three times under a steady stream of argon before being treated with Pd(dppf),Cl, (184 mg,
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O"'"" ~~N-N p-TsOH, THF, reflux 0 F NA, H 5 1027a

AcHN Synthesis of triazole 1026 A solution of azide
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orga;hla: aarac;s \mre ivfaisleed] \blyh sater (Mx ¢ 0 hAyROO gAtaREA a(qu&%’NaCl solution (10
radient elution) to afford triazole 1028

mL)(N@E‘e‘é OYﬁj 8 - 284 CRnaRIrEsd ¥ 1astp-s bhe residuenes thegipprifieg by flash
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and 10 1030.
Synthesis of imidazole 98

A solution of imidazole (41 mg, 0.6 mmol) in anhydrous THF (3 mL) was treated with
NaH (60% oil dispersion, 29 mg, 0.72 mmol) at 0°C, and the resulting mixture was stirred at
0-5°C for 30 min before a solution of mesylate 97 (170 mg, 0.3 mmol) in anhydrous DMF (3.0
mL) was added. The resulting reaction mixture was then stirred at 0~5°C for 30 min before
being gradually warmed up to room temperature for 12 h. When TLC and LCMS showed that
the reaction was complete, the solvents were removed in vacuo, and the residue was directly
purified by flash column chromatography (0-5% MeOH-CH,Cl, gradient elution) to afford
imidazole 98 (46 mg; 29%) as a yellow solid.
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Synthesis of iodide 99

A solution of known 5-aminomethyl-3-(3-fluoro-4-iodo-phenyl)-oxazolidin-2-one (2.02
g, 6.0 mmol; see U.S. Patent Nos. 5,523,403 and 5,565,571) and potassium carbonate (1.66 g,
12.0 mmol) in THF (20 mL) and H,O (20 mL) was treated with BOC,0 (1.334 g, 6.12 mmol)
at 25°C, and the resulting reaction mixture was stirred at 25°C for 2 h. When TLC and LCMS
showed the reaction was complete, the reaction mixture was treated with ethyl acetate (20 mL)
and H,O (20 mL). The two layers were separated, and the aqueous solution was extracted with
ethyl acetate (20 mL), and the combined organic extracts were then washed with water (2 x 10

mL) and saturated aqueous NaCl solution (10 mL), dried over MgSQys, and concentrated in



10

15

20

25

30

gl ycine was converted to triflate 95, which was

subsequently coupled to boronate 81 to afford al cohol
woaoosMesail at i on of 96, followed by di spl acenenPCwmiusoo4/017101

the anion of imnidazole and d¥@rotection of the BOC

grou ylelded I mdazole derivative 1031. 15 Schene 12
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TR TR N S T
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|ete, the reaction mxture was treated wth
aga&b@%d&f a s(eadi0strrem efrigqlmioredeingryarmme ap tewsfluayfer 6 h. When TLC and

t
LR, oSERNR R 208 SRR IR AR SRS HHEEEE o room
tem?@fﬁtdﬂ&h@ﬁdd beid Gdated dith versriRed) and athiyCaceiehd @@trﬁL)/\ET}fé two layers
di sca Eﬁg a%ueous | ayer was_then acidifie

e SRPATIEE, ] RO orarRe e Ted B BB batstath 7 x 20 mb). The
con%ihé@&%ﬁqc Wl dbt S wRRET RitR water ;§2 294 eaéld-ggﬁ]ﬁated aqueous NaCl

onbi ned organic extracts were then was
soh(tg)nx(ZQ @ﬂ,)nm)edem@r YS0atretcongerdmiesl inMNadlo. Sklleutsiduml bidh oil was

e T e W T 00 MR

affcafl bofdihateND0 o408 IeDKT 8 Bowd I3 whith: s@h&ﬁe@ A¥Bn stMifY at room

was of suitable purity for use in subsequen
tempemgee fhecupandias poivitgbleaurity 98 ugelinGobsegyent Seastivhs i n
anhydrous THE (20 nL) was treated dropwise with a 1 M
Syntbesis ofhroofid8HBL THF in THE (30 mL, 30 mmol) at 0-5C,
and the
A solution of 4-bromobenzylamine hydrochloride (2.22 g, 10.0 mmol) in acetic acid (30

mL) was treated with triethyl orthoformate (2.964 g, 3.29 mL, 20.0 mmol) and sodium azide
(2.30 g, 20.0 mmol) at room temperature, and the resulting reaction mixture was subsequently
stirred at reflux for 12 h. When TLC and LCMS showed that the reaction was complete, the
reaction mixture was cooled down to room temperature, and the cooled reaction mixture was
poured into ice-water (100 mL). The precipitate was then collected by filtration, washed with
water (2 x 20 mL), and dried in vacuo to afford crude bromide 101 (460 mg; 19%) as a white

solid, which was of suitable purity for use in subsequent reactions.
Synthesis of tetrazole 102

A solution of boronate 100 (658 mg, 1.5 mmol) and bromide 101 (300 mg, 1.25 mmol)
in toluene (9.0 mL) was treated with solid potassium carbonate (621 mg, 4.5 mmol), ethanol
(3.0 mL) and H,O (3.0 mL) at room temperature, and the resulting reaction mixture was

degassed three times under a steady stream of argon before being treated with Pd(dppf),Cl,
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(1.543 g; 72% as yellow oil, which solidified upon
wetensdiiyygiat roomtenperature in vacuo. SynthesCs/uUs2004/017101

mesyl ate 97 A suspensi on of al’®ohol 96 (694 ng, 1.43

[.) 1n anhydrous CH2C12 (10 nlL) was treated with

SY‘&H?%%&%HW P@‘)gim ne (388 ny, 0.522 nL, 2.85 mmol)
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v B8 L5 B R S B D 2k g B e
chlonidect# amg, 101 020unE, mmmgheab,\éanﬂ Ehey\@gﬁﬁng aéafma mixbh@ was stirred
at Otéikﬁ %g% Zlgwgr{ﬁ A %rqall\tése ﬁﬁoy?prgiﬁh; _re%q&(g# ;g?l%mééti,r th\é\?esaction
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chromeatogrgBON)-54nble OB CBRCT, atzelienit alutien)io.affbibtetrasile 16347ES mg; 43%
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mol ) ..i n hydrous DVF (3.0  nlL) was added. The )
10835 ol We P deveiioniogeiaZale0d5: Fapioaddifion af sridoL0govith
trinde@ ' f ' : 0 room
e b Rl S A T T
SchERE 1yeaction was conplete, the solvents were renoved
I n vacuo, and the residue was directly 30 purified by
flash col uim chromat ogr aphy, 0~5% MeOH- radi ent
elution) to afford i maazol eng 46 ng; 2Z29%_as.a
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Syhefesimorof i AiGam of 2188 A sbI utilore of—mi dazol ¢ 38
(23,49, 0.043 mml) in'NEOH (lud-nl) W#s ffeated wittH
a solution of 4 N HO “ih™1E=tHReK4%e (5370

the resulting reaction m xture wasSesld .6
tenperature for 30 mn. Wen TLC and L shoWed't Hat

t he rN\é’W; was conpl e 5]t he sol vents wer & TEndved

) a n NHAc

in vatuo, " he odedjFed ™ 0 N

N-{3-[4 -(l¢ 2- idazol g8t hyl ) - = A .

2- f 1 uor o- bi phenyt.4- y1°* 2- oxo- oxaighai di n- 5-%/1 met hy WA

etam de hyfdrochlLpfide 1031 (8. 8uig; 1009 WAS w . e \\G

obtained as a yellow solid. LOMS (ESI) mz 438skihnt’ NHAC

H) +. Exanple 14 - Synthesis of tetrazoles 1032-1034
Syngle¢sésnad aldehydpild8s t he synthesis of tetrazole

derivatives 1032-1034. lodide 99 was 10 converted to

borA seltigor 602 Bhiilohmepyriditde @5 ¢, 165.6 auunbi) iy todasnt €04 LY kvas cooled

br.om 01 to.afford, .tetrazogle , rotection, of
ovei 3 g8 o PRIBEF Heit LTI HHG P10 hPIHLGRG! 7 UL in hexene (50.6
mL SMBSERURINS 4tY-78°C under N,. The resulting reaction mixture was stirred at —78°C for 1
h before being treated with anhydrous DMF (11.6 g, 12.2 mL, 158.0 mmol) at —78°C. The
reaction mixture was stirred at —=78°C for an additional 1 h before being gradually warmed up to

room temperature for 6 h. When TLC and LCMS showed that the reaction was complete, the
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acylated to afford tetrazole 1033 and 1034. Schene 13
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G0 2t O8O G LSRR e faction v

compiqcte,dhe mav’a«zrumnttmreaﬁefscqudndhbé mﬂllmla’ter @esilne dfhe@dlvdﬁts wde then

remnb i o, S et e e icera muriBed B Mghtug o ghiamatogtaphy (5-
25% BtOALBBxae dr@Héf 21 28nY b aFbr@br vbiéié %02@!.23 £:185%) as a white solid.,

1, 4-di oxane (25 nlL) was treate

thyl -[1, 3, 2] di oxaborol ane (489 ng, 0.56
Syn?r{‘?shs?fﬁﬂ&moli?ﬁand triethylamne (772 nmg, 1.07 ni,

7.6k Siﬁﬁhﬂ 0 1{>or51%9gki ?ﬁp(%’ f?tleérf nmoﬁbdalltd%?ror{rlled%lilo (E §27 g, 22.5 mmol)

r eac Ion mX
in toluene (150 mL) was treated with solid potassium carbonate (9.315 g, 67.5 mmol), ethanol

(50 mL) and H>O (50 mL) at room temperature, and the resulting reaction mixture was
degassed three times under a steady stream of argon before being treated with Pd(dpp1),Cl,
(564 mg, 0.675) at room temperature. The reaction mixture was then degassed three times
again under a steady stream of argon before being warmed up to reflux for 1 h. When LCMS
showed that the reaction was complete, the reaction mixture was cooled down to room
temperature before being treated with water (200 mL) and ethyl acetate (100 mL). The two
layers were separated, and the aqueous layer was extracted with ethyl acetate (2 x 50 mL). The
combined organic extracts were washed with water (2 x 50 mL) and saturated aqueous NaCl
solution (50 mL), dried over MgSQO,, and concentrated in vacuo. The residue was then purified
by flash column chromatography (0-5% MeOH-CH,Cl, gradient elution) to afford alcohol 105
(6.16 g; 76%) as a grey solid.

Synthesis of azide 107

A suspension of alcohol 105 (2.15 g, 6.0 mmol) in CH,Cl, (25 mL) was treated with
diisopropylethylamine (1.551 g, 2.10 mL, 12.0 mmol) and methanesulfonyl chloride (756 mg,

0.511 mL, 6.6 mmol) at 0-5°C, and the resulting reaction mixture was stirred at 0-5°C for an
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degassed three tinmes under a steady stream of argon
before being treated with Pd(dppf)2Cl2 (107 ng, 0.13
waonwisjoigxiir oom t enperature. The reacti on m xt UPETES004/017101

t hen degassed three tines agdin under a steady stream
6 h.

of argon bhefore being warnmed up to reflux for
addyiprmgl Thc Whep HleC E@/égmmedh theusastmacyiseomplate, the reaction

. i ] xt CO 0 to room
iGN ot Vil SRE! GO S IR CIoRE b5 o <y 8% Reparatea,

andathelagtebys lagereyas extia2ed mith. CITJTE, (20Gnl. RYBfeScomMeicd Qr%anic extracts
se afladged and %J]e quuigus | ayer was_extracted with
Wergt\%; ed,wgh g\fageré m gn. aturated aquetiakd dolgtigmAO0omL), dried over
r r .
o Ry T S T o ey 2 e
chrovygography 0-8BrdeOti@Hedl, igradicme elatiod)te afferi mesilatb106UR.47 g; 94%)
(o] :ll was .éS then purified by flash colum
28 2 361I8WePB8r aphy ( 10- 30% Et OAc- hexanes gradi ent el uti on)
to ,affard boronat 0 (646 ng; 58% as a brown oil,
whi 2 ROREPT af Fies atESB% (Lime Tymaol} dmEt @ ok hvas geated with
0 .
sodMAEHAJANS O\Q@y, 494 mEHY Eﬁ?é)@r} génf%ﬁ%ﬁtre%i%i E%thlg Féjt{l}t%%qg%%g Mixture was

reacti ons. nthesi s o
wartheg iprto B8+5yC fori e Wibdn dE 6 adi IH@MS2haRedsthat the Qeawtioh yvas complete,
in acetic acid (3 20 L s freated with triethy]
the KAeRaF il vt Yok limt LG5 e it enen lssed by
filtragor] @vashell Wih Grate2 (2 R 1058L)) af dri ROFWHEIPS /ol &ud@Pde 107 (699

the resulting reaction nmxture was subsequently
mg:sH%pkas@ gey paid, whidhovasiod shitablihpurity f@ wsadn subMS|ushbiedions.

that the reaction was conplete, the reaction m xture
Synfhesiscafcineised88n to room tenperature, and the cool ed

reaction-m xture was poured into ice-water (100 ni).

TheA puspengion of &zidesH) 7t (BN 1 gob.Rewmel) i YHFI (R kill)iva, treated with water

ed with 25 water (2 x.20 ni), and dried_in vacuo
OGP oD b S heairiasvhire (PHD 2righe: Smmad 2 rage agnperature, and
h . .
e SSURSe N S ST UL 00 3l g 120 Ve
TLG andiLCHS glfowted rtiat slhcered @Bn(ves S onpletd, the sukwn)s werd removed in vacuo,

O e RTMTRE AT
gradierh efdiidh) to Afdraamline BB (0239 gMbvnid VEW 1. nL) at

roomtenperature, and the resulting reaction mxture

SyntRistdagassle (03c€ tinmes under a steady stream of
argon before being treated with Pd(dppf)2Cl2 WO

20OpLGiGa} e SR RSO3 S ) 9 s v

triethjleorthpégasded. t migend sidiws azigai40 mpjiaroemsémpaytusd, bodthe
resuflneedhe s Beedie e Rt hust o i 4 Eaiinr e Loms showed

that ¢ Rhetdh wASRR&E HthO feabliot MIx@uawscooIkE go@ﬁ‘f@rooﬁ?temperature and
roomtenperature before being treated wth water (10

conggpjrated dn sedupl The eesidus wWasGhen directiy gusifiedvoy flagherodurme rleromatography

(0‘52/?%@%?2%2&?228?(5% eTtgPo?Tl%{).Safjfo%ﬁ gert%a\(%%ﬂﬁgéf (r:rtagg?{ éc%)t z;]s a white solid.
LCMR{(Eahte/z we2 eMweHled with water (2 x 5 nL) and
saturated aqueous NaCl solution (5 nL), dried over

Syntfiesistof tAiRgole 908Nt rated in vacuo. The residue was then
purified by flash colum chromat ography (0-5%

Ve Qi HiiRSnl6r S RA0TT 4Bhgt 6. 97 b Q) Bf HRIF5UREYT R2LLSited with

thimethylsilyl acetylene (0.5 mL) at room temperature, and the resulting reaction mixture was
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102 (357 ng; 61% as a yellow oil, which solidified
upon standing at roomtenperature in 10 vacuo.
wepmishiesiis of tetrazole 1032 A sol ution of tetParmisen04/017101
102 (350 ng, 0. 748 mml) |n Hi8®Ac (5 0 nL) was treated
sol uti in 1, 4-di oxane (5.0

4
S“bé"ri’dle’tl Stffé"é]lﬁtgs n%o Pé%ﬂ %n“ﬂ‘}entﬂrcéawalsCMtSl showed ghat %he reaction was
con'iﬁl@t"en e TRRleL Hﬁ)@tufe%as?&)omdraowmg g ulr%for\elz\gplgg

that the reaction was conplete, TVents
concentrapestlini vacne ¢ U, residue thatheﬁ ﬂiréculi'y magietl rbg&la@ld coWuin cAfomatography

(- PSR s Begiénl i Te bl 1080h S o ple-yellow

oil, vtficlB@adTliRedAg BERInHhe bl BV RhGiHer € separated. The
aqueous Iaye}9 was extr%g Wlﬁt i Et OAc (10 nL), and

NSO (L5 A I AR s

solutianenf t@m@lutyﬂlgsﬁdmumﬂuamhae MHFaR&dn L atvaeRO, dnd tROresulting reaction

mlng ! gzs;ag St }rrsé\,aé(g—[Se(a ?orL]EIi\/ge]}?)gé? nzg?grf aé]ggvgg%mg %H)%q.room temperature for

10 l?r/nmﬁieéﬁ ?%2%d7%%%g%d ﬁ%@ﬁse'%?a;cﬂgg ﬁ{/&g IF o EE{&_&% é?z%@hgmxture was

coojad)dowete roemd¢rapereinrebefore demgspytentrhtet amvaveo( The m@;due was then

d1regt19 %Bﬂjg%f?%@aﬂ"%g mr#Tgr]l]]Ij)mgtoor OJ%&% ﬁr{?ﬂﬁ/{éf?i_f bg@g 2tgr ent elution) to

affdré atizot 036X LR 8&%) 54 4 palegeldw Bil 5@1&9 koledifled Wt stddedbng at room
and LCMS showed the reaction was conplete, the
temperapie Bhvaqiqt bMWD witlddM ét}Bd in vacuo. The
resi due was dlrectly urified by flash colum
Exanpledft-cynsisis of lyigwdeN3f CH2C12 gradient el ution) to
afford tetrazol e 1033 (43 nmg; 48%yield) as a white
s ol Adolutionsf nESilyte A2 i43£6415g,( | V)] mnlﬂ)l}m Ay @005 DOIB XLhl) was treated

o TR e e
wag sﬂhn@ﬂ hy dr39astoCHR Gforé EGIQ% Q’iahualgﬁi&aﬁﬁe% alpad rédrh I?emperatalre for 10 h.

di i sopropyl et hyl am ne 0.4 mol)
When FhConddddyl§ishowe bet ere(axmorn@as conaplgtenthe r@.ctiommnXt)lre was

congétnltr% eg g@&?) glk}%égﬁéﬁél \&éﬁﬁge 1§ectt].¥|£)&u§]ﬁtgg gﬁgl %oﬁm &hromatography
(0-Fb dMe@AIH O, yrasdientosipic) e affdie tieatd 1037 (388 HigtD8%YaSa white solid.

vacuo. The residue was di rectly
LCM&@SB&F{&%WQEH)COI urm  chr omat ogr aphy ( 0- 5%
MeOH CH2C12 gradient elution) to afford tetrazole 1034
Example & - Sygéhesisiof Piperazing 1038 t ¢ solid. LCVS (ESI) nlz
479 (M + H)+ Exanple 15 - Synthesis of conpounds 1035
and) sgdension skthe pldehyled2il 42 m1gt Ad mynt) e MeOIH{4.0 mL) and THF (1.0

LS4 BER T S Sl S G I Bl Sl eeame 0o e, 0.4
mmyl)ehd sediamheihceldabordsitii@l (160 Irigf Ok%nogfa@hfc@’\@ﬂd B resulting

di spl.acenent with sodi um azide, >f azi de 107.
reactien HEKTUEH Was stirted at @5 %nfas& h. When TLC and LCMS showed the reductive

amination reaction was complete, the reaction mixture was concentrated in vacuo. The residue

was directly purified by flash column chromatography (0—5% MeOH-CH,Cl, gradient elution)
to afford piperazine 1038 (38 mg; 16% yield) as a colotless oil, which solidified upon standing
at room temperature in vacuo. LCMS (ESI) m/z 607 (M + H)".
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108 was followed by conversion to tetrazole 1035.

Cycl oaddition of azide 107 with
wonrbismidil si | yl acetyl ene, foll owed by desilyl aPComS2004/017101

afforded triazole 1036. 15 Sci¥éne 14 ROI1 N 81 N~ \

Nal 3H4 HO I \ Pd(dppt)2Cl2 / //ONaN1l / //O

Exwelel\k?aﬁmhsﬁs phTefermoles 10891842 F N O 3 F N O Br K20OB

HDW H 103 104 105 R = H NHAc 107 NHAc MsCl,

i - PPeinme 1pohows thenighesis PRE@npotiEs 103961 (B2mNifrjle 10 ¥ d¥nverted to

tetr%o:{% M, w-ﬂ?cﬁiw%_wewqtec\teddo %%E%}r%zo'}% 1 6415% é@ﬁrﬁgﬁe %@0 i§ methylated

to dfford 104X, whtdHNvaACIdbS Q@nt Xﬁbté@@diﬂ wédaoR.= H NHAC
Synt hesis of al dehy ol uti on of

Schénte-16i br onopyri di ne (25 g, 105.5 mmol ) in tol uene
(1.24 L) was cooled down to -78C before being treated
drop jfe with a 2.5 Msapution of n-BuLi in hexane
(50 g9 i, 126.6 nt - 78C under N2. [he

& yas stirred atN C 1 h

bef ore” be| N treated \ny
m., 158.0 ato-?é‘?ﬁ. s o
stirred at 78 an_additie &J@ befoere beiay J(
gradual | ¥ war rred | b, FBom t en‘pelLatL e P#er 6 h. V\heh\SOH
TLC and LOMS showed' t Mgt teRe r@¥cti o mas conpl d¥d
the WO 2005/ 0192 PCT/ US2004/ 017101 -180 reacti on AsN
m xture was quenched®w t ’wateco,( 200 nlL). The, t wo
| ayers were separ ahce%‘NHand the aqueous I, AP
extracted with eth, ate (2 x pQ,nl) HN_ he
organic extracts el bn washedZm th H20 (2 x
m.), and sat urat ed/ aqueous olution (100 mE
dried over MgSH. The sol ventsnagy e then renoved j, \\SH
vacuo, and the residual "fal e-y AW oi |l 5 was puriti,
by flash col utm chromat ography (O-nkR% Et OAc- hexane
gradient elution) to afford al dehyde 103 (10.2 g;
SYIBI!%S efsnitriledi8- yel | ow sol i d.

A suspension of aldehyde 92 (1.884 g, 5.3 mmol) in MeOH (25 mL) was treated with a
solution of NaCN (312 mg, 6.4 mmol) in H,O (10 mL) and a solution of ammonium chloride
(340 mg, 6.4 mmol) in H,O (15 mL) at 25°C, and the resulting mixture was stirred at 25°C for
30 min before being warmed up to 50°C for 1 h. When TLC and LCMS showed that the
reaction was complete, the reaction mixture was cooled down to room temperature before
being treated with H,0O (25 mL) at 25°C, and the resulting mixture was cooled down to 0—5 °C
for 1 h. The solid precipitates were collected by filtration, washed with H,O (2 x 20 mL) and
20% EtOAc/hexane (2 X 20 mL), and dried in vacuo. The crude desired N-{3-[4'-(amino-
cyano-methyl)-2-fluoro-biphenyl-4-yl]-2-oxo-oxazolidin-5-ylmethyl } -acetamide (1.801 g; 89%
yield) was obtained as off-white solids, which by HPLC and 'H NMR was of sufficient purity
to be used in subsequent reactions. LCMS (EST) m/z 383 (M + H)".

A solution of N-{3-[4'-(amino-cyano-methy!)-2-fluoro-biphenyl-4-yl]-2-oxo-
oxazolidin-5-ylmethyl }-acetamide obtained above (1.70 g, 4.45 mmol) in THF (40 mL) and
H,O (40 mL) was treated with benzyl chloroformate (940 mg, 5.34 mmol) and potassium

carbonate (1.23 g, 8.9 mmol) at 25°C, and the resulting reaction mixture was stirred at 25°C for
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Synt hesis of brom de 104 A solution al dehyde 103 (4.91
g, 26.4 mol) in nethanol (120 nL) was treated with
weadiswmyor ohydride (1.18 g, 31.7 nmol) at 0- 5€CTAS004/017101
the resulting reaction m xtur¥4was 10 stirred at 0-5C
for an additional 1 h. Wien TLC and LCM5 showed t hat
2 by WéheneBe® pnh LadES shovysiddhereattiom waamiipdete, rthe taac@omamixture was

o Uy O T A B S Tt
aquRuotd lhyﬁdiv:ﬁ}exf:rbétsﬁl wWeth| Bt cGB0 RiYBt QUE 8phiYink® brg%ﬁlé’ex’irg%rts were

%&8% hexane gradient elution) to afford bromd
waghgd yathywatgeh X 28 mb.), gadisatuzaged @ﬂueol&/lﬂa(ﬁl@héloof@@mﬂdmed over
b 1. 05.
Mg-;sg)g %ﬁoﬁngégﬁﬂ%%d(?? 21)9%[?7 4R qgs%c?qafﬁw (tﬁﬁn put yucgﬁ.gma glgeznato graphy

(0t Mﬁ@ﬂ CHthz@dadmrtt bhmoh) 0 affordthsidesitediatiRO 11 E(A T 2XB%) as a
l&g 1 ‘mB % g(yano (50 nL) and H20 (50 nL) at
co ??Fn"{ e¥pish splidifed upep siendlingsal §pem fempesaiite 8 nago t thigmaterial by 'H

NMR§as &aRd 36 8e b ifRrd bR HAUSE Iﬁeét gggﬁ Q%EM( @g ™ rrﬁ ’H) .

argon before being treated Wlt d

sy,ghggg), @{ragggrﬂ) gnhperature. The reaction nixture was

egass ree times 20 again under a steady

b, nohCPRRE R0 RTA S Ruph REIE TP L S Bl L e, and

0. Ot&g (t.26atmalpofdint bhromlwczrﬁighﬁg IﬂlQWfisdpﬁ)p’aﬁ@lﬂﬂ-IZO 61 :2) was allowed to
%uie b&for bei ng treated W|th wat er m.)

stir g5 (PLR R 25l DRSS TGS JXOFTecEoplRg opaty s i with 1 N HCL

ext2eRa rvﬁﬂﬁd[eOﬁ/‘@H%@S (ggjjﬁ?lﬁl ir%?{ﬁd R 2ofmd ea%ﬁ‘ Ic\é\fagras were washed

et hyl acetate conbl ne
witk btingclried m&@dg&@h‘geﬂd\twaﬂmramd rgi(R00560 olﬁte)raadjlld 1039 as a mixture of

at u solution (50 nmL), dried over
tautl%ﬁ aﬂ%@%ﬁc”é@é?ﬁw ‘vacuo. The residue was then
l}&é ri.fied by flash colum chromat ography (0-5%
Sy @ﬁ@-ﬁ?@f?" A840 ent el ution) to afford al cohol 105

(6.16 0 as a 8%‘3/ solid. Synthesis of azide 107
A sﬁ§ gneﬁ 880 glof 03¢ ebpadladisnoon earbdn) (RHC) (10%) in 6 ml

of (1 g sop r o |VJ£'(§)f1lll a%]i {r(])es??&%?Lﬁlﬁerﬁglﬁmﬁﬁpheiez(baﬂmlfﬁ)r 16 h. The
reactivnl nmtlhra nas ﬁltémdylhroﬂgﬂ odlitel eand Hathadoyith MBI CHQC126 The filtrate was
C, and he resgltlng reaction m xture was

congnc?rﬁ%a}eéig%va&eg viith ;naq,l HROYNHOD HEBAE themdried via vacuum to give 0.010 g of
tetrEzgfé MQ‘@I@%@E@I’B mlz lﬁ@gﬁdeH §i onal 2 h. \Wen TLC and

CMS showed that ‘the reaction was conplete, the
treated with water (20 nL) and
Syr{(tjﬂg%tl% !ﬁt&%ﬂﬁﬁzﬁﬁ\éﬁtﬁ% | ayers were separated, and

| heA SRR BED ISR (15 RIS BELES JOAD (ERER R B a0
(0.4328mbl))of aivthys acsdiaeama) ags 6068 DNAClvas Bl dddo stizfk 359 or 16 h. The

dried over 5 MgSO4, and concentrated in vacuo. The
reaction;sglysnt was temened by vaquar. phherpudue wasl disselved in a mixture of

Me@ﬂ?@ﬁ?@l?rgf & I?ﬂteﬁe% O@ré}lgﬁ %‘ip@ﬁ'g g%@sng A8 G0 'ﬁlt téj Wag n%ncgl%rated to

aftord ‘ate as a ye
giverthe glrugtei mmdlmt 10isivlthe and @b of 8ot 02202, Q\ sl hmbmt% purified

thrdubh Srdldarin Brr P AL GRS VST iz 574 v+ 1y,

Synthesis of methyl tetrazole 1042

A solution of 0.220 g of 1041 and 0.020 g of Pd (10% on carbon) in 3 ml of DMF was

allowed to stir at 25°C under H, atmosphere (balloon) for 24 h. The solvents were removed by
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sodi um azi de (260 ng, 4.0 mmol) at room tenperature,
and the resulting reaction m xture was 10 warned up
wWOQosOH#AC for 3 h. Wien TLC and LCMS showed t hat/ushem4/017101
reacti on was conplete, the re#étion nmixture was
treated with water (20 nmL), and the precipitate was
rotary ey aerapnpihe residuerwas then dissedveddn aintibstung o&MeQRY/€HIOL, and filtered

ﬂ‘)l‘(}:%}l csl?ﬁ(%ﬂg 'fq‘tgaté Qvag @Sﬁﬁ%n%ﬁe%cgﬁq%gr;#%& gfpy?pémlagazuvgmc to give

0Oﬁmglofmeﬂgrﬂtam&mleﬂﬂsmbBeMSG(ﬂEISI)r;@@szO‘Qm %‘Synt hesi s of
am ne 108 15 A suspension of azide 107 (2.611 g, 6.8

Exmple)wmy'rﬂdﬁes(n%f%zmaohs eated with water (0.13 ni,
8 mmol ) and tri phenyl phosphine (PPh3, 2.14 g, 8.2

mmm a 3speRIs Bﬁ(‘f"@@g %EZ‘O ?ﬂmﬁ? Eﬁ %n& 951%? 933rrﬁ1?18b K Byrazole in
m xture was subsequeRtly sti room frjrp
8 mfl of DMF ait 0°(iweas adited0 400 gL(Q)&aninan\Bﬁmbmate ke Theaahd mactlon

L TSR TR TN I

tho R AGRABY b 4
Zt o aff or m ne9%o (ZWQW ?fg)s@g?@ggﬂg%v ﬂé‘?q%%ynﬂd)

40P (Met FRzol e 1035 A sol ution of amnine 108
(90 nyg, O 25 mmol) in acetic acid (3.0 nL) was treated
Exarpple 20t $yatthesis of Compoumdst 44026 m) and sodi um azi de
(40 ng) at roomtenperature, and the resulting
r ea¥dhene Makpstithe Sumhﬁs[s}ofﬁtjl ibeqnlides 1181 14neqhivéd for e synthesis of

shen, T L d 25 th t
e T e TG Firacer AT sk oref i opm kP BAADE & 45tha mixture

of 112HRE 138 UES0:886!rin&SP&ERS Bﬁﬁdwiﬂ{‘ nﬂﬂﬁﬂﬂe affo}8ed $P4. Mfese bromides
was then directly purified by flash col um

wergeperted vithdorgnate 81 ©uieNerhciapel comgpaide #10441046.0n) to
afford tetrazole 1035 (43 ny; 36% as a white solid.
Sche@wB6(ESI) mz 412 (M + H+ Synthesis of triazole 1036
30 A solution of azide 107 (142 ng, 0.37 innol) in DI\/F
(5 nL) was treatged with th| rrethyIS|IyI acet ylis
L) l\ai_*q rb@%gm%g re i ng r eact i on
mx?urs 2%@/%@@%@1% -
subsequgptly styrred at 70-80C for 12 h. Wen and
LCVS showed t haty 1
reaction m xt uneNia
bef ore being concentr d‘\ﬁ/ 'Bhe resi due was
then directly purified by asmo cO nn chr omat ogr aphy
(0-5% MeOH- CH2C12 gradient elutign) to afford triazole
109 (152 ng; 85% as a pal e- yeIIow5 oi |, which was

Sy,ghésﬁcgﬂex,oyﬁl@qﬂn t he subsequent reaction. A solution
of triazole 109 (152 ng, 0.315 mmol) in THE (10 )

\f"’ail(") Jralrt chﬁt?(% %Br(o?oé{yrng%% \bb! og%gf glt) {uﬁéﬁ% gﬂﬁﬁjﬁtb‘ Was added 4-
methglagiplaniine ﬁﬁgilaxide ENMEDS d1§L9|Org, éd7r g&mﬁsﬁﬁﬂfey?gotlﬁ) Jihdi)ﬁ?éifs?% catalyst’
(O S R S ol BB h® HEE e Pescielidsae) manganese(um

chlGRIRPS L g, 1. Mnﬁl@@l 1 TIRsoMtnR d08Rd 19-7390] Bieh #RMIorbBerbenzoic
room t enperature before bein concentrat ed in vacuo.

acidiipeCPBA, dud sd2.8ttamal) was added in four portions every 10 min. The mixture was
stirred at -78°C for 2 h. The reaction was quenched by addition of sodium thiosulfate

e reaction was conplete, the
cool ed dovvn to room tenper atlre

(Na25,03) solution (10.0 g in 30 mL water), then the cooling bath was removed, and water (70
mL), IN sodium hydroxide (NaOH, 60 mL) was added. The aqueous phase was extracted with
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directly purified by flash col um chronmat ography (0-5%
MeOH CH2C12 gradient elution) to afford triazole 1036

w0 @005my92152%9 as a pal e-yell ow oi |, which sol i dctriuseno4/017101
upon standing at room tenperl&ure in vacuo. LCMS
(ESI) mz 411 (M+ H+. Exanple 16 - Synthesis of

CHztlp x1 3 driadswith dNsb¥Di, end efapoessd. dfte Bddet®ss payified by flash

i . . treat Lt h
ok} BB ER B 50 5 R 6
GegBREprRIR ok iR Enb Tt hypas gL irem cpprile Hbom
tenperature for_ 10 h. = Wen TLC and LCM5 showed t hat
t hel? asesPrpvionelenoxidsi 14 I mpeh leghiaEceianiilet(30ankeas room

temPERARE Wah&Ekdi 1ihils chldidf @?@ﬂ(ﬂ;yﬁog\%&g 86? ghj's %ﬁér%he formation

purified by flash col um chronatograp
of avti@ktsapion,2hg amitiehts reinot, il dndq) twas afldeal, dTierrhianeb &ad & fed at room

38 : 959 a white solid. CMs (ESI) mlz 410 (M |
tempop Do o Tho SolV Qs e eungFeicbim b Hesgoie es purified
by SALBREAGHhAGgraphyt. he al dehyde 92 (142 ng, 0.4 mmol) in

MeOH (4.0 nL) and THE (1.0 nlL) was treated with

Coynetiane oyt Kool | i BRI A,

. I'umtriace
MeQHpOHNY,). Yiddwirdl): 132 & Yickdnd 1BetX@gul ting reaction
m xture was stirred at 25C for 6 h. Wien TLC and LCMVS
Comditivasiforiid 4r € Gc 4 ihy €lasiaciromkiogfaph @8:1 00 MY@H/CIyT))etyeld of 114:
the reaction m xture was concentrated in vacuo. The
103188 due was directly purified by flash col um
chromat ogr aphy (0-5% MeOH CH2C12 gradient elution) to
Gel@ﬁ*flbpwcm%pr@rfat thessyndizsis(cf gompoundsd §44e] A6 fyembromides 112-114
colorless oil, which solidified upon standing 30 at
r oofnstspepdenolblemide intermediate(/Bq), BStopaterflA 16Q¥, PAUL¢dppf), (0.05

e T T

strebefaydohh 63 snigfure vap stirfedisat O I0t01BAR fo t0 i3 B TADsdIFent was
erted to tetrazole 1039, which was deprotected to

remgr e pYvAH TR the mesiddye ps prEes b Agbghramstegnaphnioadord the

pm&&t'afford 1041, which was subsequently deprotected to
yield 1042. 5 Schenme 15 0 0 BnO) ~NH BnO ~NH NH2 NC

colipby g\ IR B bl b R PO iy vt 15

mg HAMSQBSI) 104 @85 (M + H)*.

Conditions for 1045: 80°C, 3.5 h, flash chromatography (5:100 MeOH/CH,Cl,); Yield 52 mg.
LCMS (ESI) m/z 485 (M + H)".

Conditions for 1046: 80°C, 2.5 h, flash chromatography (10:100 MeOH/CH,Cl,); Yield 155
mg. LCMS (ESI) m/z 439 (M + H)".

Example 21 — Synthesis of Compounds 1047 and 1048

Scheme 17 depicts the synthesis of tetrazoles 1047 and 1048. Azides 53 and 85 were
reduced to amines 115 and 116 respectively. These amines were then converted to triazoles

1047 and 1048 by treatment with sodium azide and trimethylorthoformate in hot acetic acid.
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AcHN NHAc AcHN o /Mel K2C03 NH2 BnONH N N1 N NI

H2, Pd-C FiINNN\ I ONNO 1041 F No 1042 ""H AcHN
woldas/ogstinesi s of nitrile 110 A suspension of ®8€T/US2004/017101

al dehyde 92 (1.884 g, 5.3 mol8F-in MeCH (25 nL) was

treated with a solution of NaCN (312 ng, 6.4 mmol) in
Schep® {710 nL) and a sol ution of ammoni um chloride 10

(340 ngy, 6.4 nmmol) in H20 (15 nL) at 25C, and the

reS| n‘i’xtur;egas stirred at0 25C fqQr 30 mn R
bef-oOr -0 g harmpgerup ro1 Heockbhen
LEVS showed t Rat the”f‘ea! %vva ongbet eN‘Nth VS

reaction m xt °was cool ed down t oomte'frperature f
bef ores r4peing treated w t hsaH2Q (25 nlL) at 25C, aﬁlﬁlRHne
result"l’ﬁ d m xture was cool éRdown to 0-5 C for "®K:=F

S%E 1_lﬁrﬁ;lpltates were collected by filtration,
YRIRESIS W‘ O (2 x 20 n.) and 15 20% Et OAc/ hexane (2
‘8 1235 and drieg n vacug. The crude desired
m 4(\g(ﬁ§ pigpared from azide 53 according to the method described in Example 1.

ano- et hyl ) - 2-f | uor o- bi phenyl - 4-yl ] -2-o0xo0-oxazolidin
Syntge%}#?feﬁllﬁme}uﬁcet amide (1.801 g; 89% vyield) was
obtai ned as off-white solids, which by HPLC and 1H NWVR
wasAsfle 861t.18 genf4 pumlb was dissdbesdiisdd mh THFomgduenil water

BT W C A TR ST I
h. Phoxixt@ vasatiotvedidsth o)ﬂeﬂﬁ?éﬂ“ﬂ ¥ dooRCeiPBIadRe, ARl a9 gg?m(())ned between

above (1. 4. 45 mo In THE (40 nmi) and
ethyhapetaly ferQalagfe aquphoqséﬂ)ily ITb@hJIrgﬁ’ﬂgﬁ loperavas x@dactedmyith 20 mL 2N

sy Sl NP MR ARSI T TR o

clomiy azlﬁébtfsqmamé’@@&faetba Mﬂa AGT/abae 0445 bid 8% metllgﬂolgné’thylene
H ngr% é‘i ITI%)CI\/IS showed the reaction was conpl ete,
chiqride (2 1Red, P@%§Xﬂ%ﬁﬁ%w&ﬁéhl%oﬁ’hr NeSQuomndravpporated. The
fe“@ﬁ%%@ﬁﬁ%&?%f%‘%% O e B e o SRR o R Wl oride then
me‘fhrml/@mﬂmlmwrrgbr(up te k% antiznbte affomisintide W6 (0.5 €r1.57 mmol;

N qu s NaCd solution (20
57@1%‘)”%? ?é@ &@géﬁ%&ﬁ%g\ﬁ@ cﬁgﬁent rated i n vacuo.

|du hen purified by col um chromat ography

Sy %eSSS% (tlj?-@@ﬁ'é gr adi ent elution) to afford the

desjred nitrile 110|(4 g 9699 as a colorless oil,

whi‘e EOletipn of aming Sd4840 & %ﬁ mngolbtn gogbiorreie fpeva s drepted with

iR Ny T ol BRI B2, g mon. o
readpan mlxﬁymwtmheatechb refx @z dlhe ThR3Mixture was cooled and added to ice water
(10 mL). After standing at room temperature for 48 h, the precipitated product was collected
by filtration and washed with cold CH30H to yield tetrazole 1047 (101mg; 50%) as a white
solid. LCMS (ESI) m/z 474 (M + H)".

':r‘

Synthesis of tetrazole 1048

Tetrazole 1048 was made from amine 116 using the same procedure for the synthesis of
1047. LCMS (ESI) m/z 429.
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10 A solution of 0.130 g (2.52 mmmol) of nitrile 110,

0.033 g (5.04 innpl) of NaN3, and 0.028 g (1.26 mmol)
wofowsing2ibr onide (ZnBr2) in 9 m of isopropanoPCH282004/017101

(1:2) was allowed to stir atl88eflux for 24 h. Once

the reaction m xture cooled down, it was diluted wth
Exampjer}2| - Syrthesis ef €ompound V@3N 052C12 (1:3) (40 m x

3), and the conbined organic |ayers were washed wth
Syrthesieof HH9%ed over MySO4, and evaporated to give 0.050

g of tetrazole 1039 as a m xture of 15 tautoners.

LCMS solafibh ofthies{a6ie S0 ) 6:24 SvAsl gﬁﬁalﬁleﬂ{yl %ﬁ%ﬁ&@d]ﬁwso 2.0 mL)

1040 solution of 0.030 of 103 0.7020 g of
wagiEeatedivith et 4Ry Epanle cadonylale 093 ¢ A.24 rmnol)oKzQQx 0.06 g, 0.46 mmol)
S5C unde

ke YRS R0G R ShAL e ol Bt Rensapt g oom
tempesivre,| dikkedwith ethudvemed (10 mla)ns:hd/\ﬁadhedj widhttine (2 x 50 mL). The

CHL Cl%%ﬁghe filtrat concent rated, washed
OTZHNE RNASRAYS WLigt gAY eWOféﬁﬁi etfﬁ% uewRERIrfied byaerasttivs thin layer
chr@hw@g& ﬁy Qi 97.#% CHBLL,A39 M AR4Q. eh{;%ﬁe Qalli%&e 1§43, £@R1s (EBSD mvz

Synt hesis of nmethyl tetr
4815(MﬂrtH)on of 0.218 g (0.39 mmwl) of 1039, 0.080 g (0.58
mol ) of K2C03, and 0.061 g (0.43 nmol) of nethyl
Syntbehicief 10881 ) in 5 Ml of DVF was allowed to stir at 25C
for 16 h. The 25 reaction solvent was renoved by
Y ac’ﬂuﬂborﬁb@ﬂd&%ﬂiﬁﬁi@ﬂﬁﬁn tiesplale\52chnid - @yﬂidk&hh%ﬁlygfmﬂazole using the

filtered through a ette colum,
SRR S T Tk SRV SR S VYo AR Y
pr oduct 1041 in the anount of about 0.220 g. A snall
Symthesisef 1084 purified through preparative HPLC. LCMB
(BESl) mz 574 (M+ H+. Synthesis of nmethyl tetrazole
104121118 compesiduwasonadstiran aRSylgted ahd4ipyaambl@atd@ylic adid using the

sanfg prégi A SR I e Dvitndls Saao bRy GRS AR T HF

re renoved by WD 2005/019211
S 'é@ﬂs}ijglﬂg’éﬁemnm -185 rotary evaporation, the
resjdue was then dissolved in a m xture of
Me HPErprepetndayas maderfane mesylpieSdgwd denethelpymaele usmg the same

Pf°%ﬁ‘éfpe;?e§§ﬁl%%%%%%?§%ﬁ§f*%9 Rl G
ﬁjﬁ% (ESI) mz 440 (M + |—|)+ Exanrple 19 -
esi S of Pyrazole 1043 5 To a suspension of 0.048

pyrﬁ%f%n%&ndgﬁ i R et e Yt dbaon g yippths game

pro¢edute) fopthengathbat 6f b%49. Tems (ES@ ni/8a%4 (M- {ifi Xture vas
warmed up fo 25C, and was allowed to stir for 3 h. The

Synthdsivdsiosgroved and  the residue was purified by
preparative TLC to give 0.360 g of pyrazole 1043 (96%

L R sl i B 43 B B
thesmehesﬁéﬂé? BEMS @ESAminde®8 02+ H)A required for the
synt hesi s of

Example 23 — Synthesis of Aldehyde 1055

A solution of amine 54 (0.20 g, 0.56 mmol) in acetic acid (5 mL) was treated with 2,5-
dimethoxy-3-tetrahydrofurancarboxaldehyde (0.12 g, 0.78 mmol). The reaction mixture was

heated to reflux for 2 h. The mixture was cooled and the solvent removed under high vacuum.
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conmpounds 1044-1046. Epoxide 111 was treated with

1-fornyl piperazine to afford a mxture of 112 and
waQ2605/0Epaxi de ring-opening of 111 with i m dazoPeT/Uus2004/017101

afforded 114. These brom des-18%ere coupled with

boronate 81 to deliver the target conpounds 1044-1046.
Thewsigopwiae PuGiisl by Mepuati® tBin la@rBhrdthategrapty MMnBO5% GH,Cl,, 5%

N ka3 -\ 114
Mot Godaet o YR g oot 0 o
4- b 00 6, 8 ) in CH2C12 (130 nL
Exgaple dééyrkﬁgﬁ%%ﬁ?m%%ﬁmemﬁo)xi de (NVO, 1(2. 90 g,)
107, 1 mmol , anhydrousz2 and Jacobsen catal yst' 20 ((IS,
25) A(SQE-‘E?& opmegylate GRAQAH @el dfinpmolNimpcetsingstis; (CHBICN, Sbuk) was

i i Il 1. l.or i 8
e A gL TP PR C e i (05673 oD, and the
mixiure Meagmged Hm;eﬂtui&( dor 18ch. dT et BA, mig(tu&@ wis cﬁcﬁecStd W30M)temperature
in four tiQns every 10 min. The m xture )
and SR plil aretete B0y Sncvesia ekt A aagHD). The organic
haté!RAE BREH i SdgbraieaN TAE r&RRk Whs i i
plasoI ution ElQ. O9 ien 30 h%?ﬁsﬂﬁﬁggh&?ﬁe@wggo ﬁl%g%r
chreragtagimaby l@mg/%%/o ChhEbwateyleQARs 2hant))to ptaVideddiSémLCMS (ESI) m/z
411hydroxi de (NaCH, 60 nL) was added. The aqueous phase
was extracted with WO 2005/019211 PCT/ US2004/ 017101

-1 30 X 3),.dried with Na2SO4, and
EX%E@%&%&R@&@?&@%@& purified by flash

chr tography (4:100 Ef2Q Hexane) to yield 5.20 g

epo%%g@e%f epistsoths swnthpsis atimidagpledP8&edure for the

synt hesi s of brom des 112-114 from epoxide 111 To a

Schewgdénsi on of epoxide 111 (Inmol, leq) in acetonitrile
(3.0 nL) at room5 tenperature was added |ithium

raje (Li GO4es1.0 n‘rr?\ 1. 05, Q0 After th

Rt pon [of ol ehear~ Nl the &nﬁ?—ne—(l@ Y
1.5 &0 V\\/afskéddec&?c'zThe M ure Was stirred at réom——""
tenperatlife or at 60C. The sid vent was removedufber
vacuum and the residue was purified by flash 1)TMS acetylene,
chromat ography. Conditions for 112 and 113: ro H%MF'QOC
tenperature, 16 h, flash chromatography (3:100 AP, AOH
McOH CH2C12). Yield of 112: 132 ng; Yield of 113: 42

ng. Conditions fgr 114: 60CHo4 ‘fl,@sh chr omat ogr aphy

(5100 PSR el d DS WS 1. o S
F

122 Suzuki coupling F 120

DMF-CHyCly, 4h H N
i, gy O~
L, N N N A

CIN\/(L,N 7 Na, omF [N/) F

Synthesis of iodide 120

l MsCl, Hunig's base

To a suspension of alcohol 117 (5 g, 14.84 mmol) in CH,Cl, (80 mL) was added
triethyl amine (2.5 mL, 17.8 mmol) and methanesulphonyl acid chloride (1.4 mL, 17.8 mmol)
at 0 °C and stirred the clear solution for 1 h at the same temperature. The reaction mixture was

poured into brine solution (100 mL) and extracted with CH,Cl, (2 x 50 mL). The combined
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General procedure for the synthesis of conpounds
1044- 1046 from brom des 112-114 A suspensi on of
wonrasiode1i nt ernedi ate (1 eq), boronate 81 (1 egyLT/US2004/017101
PdCl 2(dppf)2 (0.05 15 eq), a®8-K2C03 (4 eq) in a
m xture of di oxane/ EtOH H20 (ratio of 3:1:1) was
orgargy é@@ewawashedtmﬁabm@fsoan@nms xTe mﬁ)xﬂnuecbomanls;tdrdilrsdﬂa2804, and

conBntlids foiéld tnds e y? afggh\fg‘ggalgﬁﬁdﬁqégf@ygwﬁﬁg ad DMF (50

mL} blﬂcbﬂﬁtrmgttﬂl@ s h@t@f to@ORCtdVRrni @it OdHE Eoluﬁ%_{‘%§ b&ﬁ@d {8 a mixture of

044: 80C , flash chromatography (
th)b@@%@k@é‘iml:) anel ayager {Ki) mpp hee OTg@FSIE(YESN)lS $ﬂp2raiﬁ§l'5’:m@|\1zhe aqueous

orﬁﬁlé'%vﬁ%te)ogg%&géghyﬂ?gh%% %@%& Tf?evcdgb n orlggamc layef @as washed

with BESh¢ (Inx 25088.)(dvied dvipranh@druai Nagh3,, bad cdRémirat&0, ylé—’ldFS 4 g of azide
9h flash chromat ography (10: 100 McOH CH2C12); Yield
11155 . LCVB (ESI) miz 439 (M+ H+ 25 Exanple 21 -

yn is of anPou nds 1047 and 1048 Schene 17 depicts
e/& lﬁé§f§1 ¢ 1156rhg014e34 mueh aaﬁ@rlmgthslsﬂﬂzacWé%sﬂO 48 mL,

74. ?Hﬁn(ﬁ 1nV‘B (20 %ﬁ%c\%g HeBtedTd BE SC %%rSI A dTlrge]r@a(itlog rpixture was

respecti V m nes were thén conver
conterittel asl trehMWVﬂnﬂBAG‘4BO mL, thEﬂJt THERY and debticadd (Dinl, 29 7 mmol)

andfﬁ gaﬁ nd}a_lt Btlggeﬁ) Lol ﬁ)l;gf%%l e so nyQ%&%&%h&qt%&% pyured into a
mle{BJe %f NabBidd N, C1 (Sg__'b'lﬁlLe"‘@tBﬂ\?cEta{e I@'s% QLQ'%&@;F%%%%@ QSBK%nL). The

- ~H HZN F Ac
orgag %Y%W%S?p%dland =g ue U dRtPh W&/mtae’sadswidf ethyliacetate (3 x 50
ared.f.rom azid rdin

mL? (%n% 1gé" (21%%1}1 gaé%r WS g{ Nek a@y IQUS é\iﬂ%gﬁéscpgge&trrgted and the
sohd mhﬁs&)bialﬁeﬁamaﬁéd (Nlthl@at&, (5% 206 MDPb)yivas 7i ssetRfe derivative
nL THE and O. water. Triphenyl phosphine

120( ﬂ%SéESEI’Q/G%ﬂW%S added, and the m xture was

heated to reflux for 4 h. The m xture was allowed to
Syndhesis efiadeqliohh22 at room t enperature, and was

partitioned between ethyl acetate and 20 nL 2N

aquEoamikigle of‘lfbteazotegmﬁi 6.7 @3143!84\1:@1301&,)&10&@11& eddiR11R2.2@, 19.29

o, ROFAS PSP S D L 5 S22 YT ctene 120

mL)ifétl@@ dRoRblase nﬂ@ﬁm@ Wafe@@(ﬁﬁL‘)V' The REBYIn AGREAL Fal deghbsed, flushed
and 5% met hanol \f ene

with argon, and refluxed for 4 h. The solvent was concentrated under reduced pressure and the

residue thus obtained was poured into water (2000 mL). The pale yellow solid was filtered,

and dried at 40 °C under vacuum to yield 4.76 g of alcohol 122. LCMS (ESI) m/e 369 (M+HY.
Synthesis of chloride 123

To a solution of alcohol 122 (4.6 g, 12.5 mmol) and Hunig’s base (6.4 mL, 38.75
mmol) in DMF (40 mL) and CH;,Cl, (30 mL) was added methanesulphonyl chloride (2.9 mL,
37.5 mmol) at 0 °C, and the resulting solution was stirred at ambient temperature for 3 h. The
solution was concentrated to remove the CH,Cl, and poured into water (1000 mL). The pale
yellow solid was filtered and successively washed with water (5 x 200 mL), 10% ethyl acetate
in hexanes (5 x 100 mL) and 50% ether in hexanes (5 x 100 mL). The resulting solid was dried
at 40 °C under vacuum to yield 4.5 g of chloride 123. LCMS (EST) m/e 387 (M+H™).
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chloride (2 x). The conbi ned organic extracts were

dried over Na2SO4, and evaporated. The residue was
wohowmatagr aphed on silica gel using a gradi enPCeiustioan17101

of methylene chloride then n¥tlhanol / net hyl ene

chloride (up to 10% nmethanol) to afford am ne 116
Synthesigpf §0841. 57 mol; 15 579% as a tan solid. LCVB

(ESI) mz 376 (M + H)+ Synt hesis of tetrazole 1047 A

sol Wpiasalugbn afimidazde (0. 186 092240m o ])rimdINF |(31rrm) &tds@dded NaH (17

t th di d
S T Bt R e
add2d Q088 peactibiGvas rsﬁﬁf‘é& hﬁﬁnmﬁ%tt a%? 90 &fln! Pns ?Jak%’('&ﬁq mixture

for 4 h. The m xture was cooe ded to ice wa
wagepncenrged andppurdied dyladh n@romatcrgmpinwtoempmhwgeﬂ &a:4CH81,/MeOH) to

et BECPAREL P TR RS0 o0t 0 Y,

tet I 47 i ng; % as a white solid. LCVB
Exarp e)%o_ %"igﬁfls(%‘gﬂ@qe hesis of tetrazole 1048
Tet razol e s made. fram am ne 116 using the sane
pr oﬁgwel-"f lctt% ¢ sypihesisoldmidazolsd 086,47 | cvs (ESI)
mz 429. WD 2005/019211 PCT/ US2004/017101 -188
Schemigd) e 22 - Synthesis of Conpounds 1049- 1054
Synt hesi s of 1049 A solution of mesylate 52 (0.10 g,
0.24 mol) di rre‘i?ﬁmgn:é:f{mzﬁw de (DMBO,=2.0 nL) was
treat Wlt t h 3 ; @]
0. 24 N2003 (Qy . 0.46 nmmol) {Fjand”the” Y] Q
m xt s heat ed omg@;@é 16 h. The{jaction F N0
m xt s cooled to roo ppgrature, diluted with
ethyl a ate (100 ni), and ed with brine (2 x 50acHN
m.). Thes organic phase was dr| d and evapor at ed’?® The
resi due was purified b%i prepa Pive thin | ayer
chr omat ogr aphy (usi ng Y5%°EHPE12, 5% MeOH as el uant)
to provide 1049. LCMs (ESI) mz 481 (M+ H+. 10
Synt hesi s of 1050 This ¢ was made from nesyl ate
52 &HﬁweCSthﬁm@m}bnet hy I uspng the sane
procedure™described for the syn i3,0f 1049. LCMVB
(ESI) mz 439 (M+ H+. Synthesis o 051 This

conpound was made from nesyh®ée 52 an
4-pyrazol ecarboxylic acid using the*NM5 sane procedure

4531 ¢ R i BOAE0Be s s ML ek Solakl GaeD) wes added 1M

ethytaﬁl@nfe:;lmn vTesdeAEEMBBr)an O HF (MR L Py 6 2ARMA) atsfb&a téﬂaﬁerature After
stmL E% procedure _described for the synthesis of

r(“éeln}i opfazolidisonad0.(0133e, Bohmmad) wapadded gsthe nnxture and

stirring continued overnight. The reaction was quenched with aqueous NH,Cl (20 mL),

extracted with CH,Cl, (25 mL) and dried over Na;SOy4. The solvent was evaporated to yield
125 as a solid residue. The crude was dissolved in 10 % MeOH in CH,Cl, (10 mL), and 1N
HCl in diethyl ether (2 mL, 2 mmol) was added, followed by stirring for 3h. The solvent was
evaporated and the residue was partitioned between dilute NH;,OH (30 mL) and CH,Cl, (30
mL). The layers were separated, the aqueous layer was back extracted with CH,Cl, (2 X 30
mL), and the combined organic layer was dried over Na;SOy4. The solvent was evaporated and

the crude product was purified on silica gel column, eluting with 1- 8 % MeOH in CH,Cl, to
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20 Thi s conmpound was made from nesyl ate 52 and
3-am nopyrazol e using the sane procedure for the
weoeypnmisiesits of 1049. LCMS (ESI) mz 424 (M + H) PCT/US2004/017101
Synt hesi s of 1054 This conpoul®@-was nmade from nesyl ate
. 52 and pyrrole using the sane procedure for the
yleg]}}mlqugf 086 as g Algick pbvibighaSEipitdted #wO8hifd\dotidhh Hieti®® ether (0.051g, 22

0 f Al dehyde 1055 A | ut f

A))?r%@% ?ﬁ?g}/(&? ?lgls%g)ﬁmal) |enya§et| c aci Zo(g Im(j)n \a/as
{ ith 2

Ex%f[lﬁ% ﬁ’ﬁ“ﬁ&%%%aﬂ%?%‘ﬂﬂ Liar boxal dehyde (0.12 g,

§ The eact on m xture was heated to refl ux

for ‘§leﬂ13 PrlePtrts; dsomeguachtl®lae sol vent
rempved under hi gh vacuum WO 2005/ 019211

Schepe/ 2052004/ 017101 - 189 The resi due was purified by
preparative thin Ioayer chromat ogr aphy (usi ng 95%
CH2C12, 59 £ O aﬁ eluant) to provide 1055. L
(ESI) 04 4386 +. Exa m24-$y_@e5@3
Tetraztl e : s\(%t i onH H5
nol) in acetonltrllé“HGO—BCN 5 vvas 5 trFeated Wthm;
tetrazole (12 m., 5.73 nmol), and triethyla#ne (0.8
m., 5.73 mmol ), and the m xture was he@oggolgachjl ux

A

for 18 h. The reaction m xture was cool ed to| maomp

tenperature and diluted with ethyl acetate (100 nlL),

and washed with bri (2 x 50 nL). The organic ggase
% 2 A i Oby

{aponatied. The resi due w

prepar ve ' ay ry ch ra HS51 NY 5%)}
CH2C12°\/é% MeOH as el ua¥iac) tQMFpr VT de 1056 FLCVS ( ESHAc
mz 10 411. Exanple 25 - Synthesis of m dazol e 1084
Schene 18 depitets the synthesis of im’dazolgr 1084.

Schene 18 ~-O MsCl, TEA - ~O NaN3, DW - |-O1 \ /
Symthesis dfl@hol 126 / N-OVs | \ / N\--J- -/N3 F 117 F 118

F 9 1 ty AcCH O
"ot s ol S0 s i gl etalighidy g 0 1l 7 mmo) of
amiBOtRAroN th 5 mt 30 DMIB (s 2t 09059 P@SB mmol) of NaB(OAc);H. The reaction

mixture was stirred for 2 h. DMF was removed in vacuo, and the residue was purified by

preparative TLC to give 0.055 g of alcohol 126. MS (M+1): 438.

Synthesis of alcohol 127

A solution of 0.050 g (0.11 mmol) of 126, 0.030 g (0.14 mmol) of (BOC),0, 0.038 g
(0.46 mmol) of NaHCO; in 10 ml of THF:H,O (4:1) was stirred at 25 °C for 6 h. The reaction
mixture was diluted with water (30 ml) and extracted with CH,Cl, (50 ml x 3). The combined
organic layers were washed with brine (40 ml), dried over MgSO,, and concentrated to give
0.040 g of alcohol 127. MS (M+1): 501.

Synthesis of compound 1101

A solution of 0.126 g (0.25 mmol) of alcohol 127 and 0.11 ml (0.75 mmol) of EtsN in
Sml of DMF was heated to 60 °C for 24 h. The reaction mixture was cooled and the solvent
was removed in vacuo. The residue was purified via preparative TLC to yield 0.033 gof
compound 1101. MS (M-+1): 428.
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DMF-CH2CI 2, 4h HO N ONCN>/ \ NNSON ~N d - ~
/' A\ / NON' N~ NaH, DWW NF F 123 \ 1084 15
wepmishiesits of i odide 120 To a suspensi on of al eonwiS2abd/617101
(5 g, 14.84 mol) in CH2Cl12 {188-nlL) was added
triethyl amine (2.5 nm, 17.8 nmol) and
Exgaple. nthesis of Invdazodhl 3 de (1.4 nl, 17.8 nmol)  at
O Cand stirred the clear solution for 1 h at the sane
t enpeheme}lalepintethe sptbdstofimidazole a3, poured into
brine solution (100 nL) and extracted with CH2C12 (2 x
Schsmer@l) . The conbi ned WD 2005/ 019211 PCT/ US2004/ 017101
-190 organic | ayer was washed with brine sol utFi on 83 X
)N

100 nl), gdri ed over anfydrous Na2SO4, and
co&:_e@g@@lﬁ\q) yi eLd@swzat_élﬂﬂléﬁsj&b.tN i
Na o) ) e, BNG, (5 mL)/Jand the m xt ubeNHAc
was heat ed, t OWA&verqgﬁht.4The solu I'N%L Has pour ed
into a mixture of ethyl acetate (150 nL) and'hater

10 1 ' ayepr .was separated.and th
uesistue SEGIARAAM @13 BECh s8R0 PamBtapi Aatlestiiue 137 (119 mg
0.9 yarél), M, N-diido Ty ine (@26hid., |1 ¢ it .
) e L Lo AR, T fimoD) in
DMESaht Wat giradat yq08n inmperptye 6or k. dEhe agionAvasaionténrated in

' I nd.trinethylsilyl
vl bl o TR B ooty ctot0
CHi{datMeOHINHOHED oraffb2d H0 mEhd 11 ERG1 4 ?i@ldﬂf)ﬁl%.eMﬂa(Esli_')%lm.O (100%,

Mﬁ%mcentrat ed and treated with TBAF (60 nL, 1IMin T
( d)'acetic acid (2 nm, 29.7 mnol) and stirred at

amhi ent tenger_ature for 12 h. The solution was
EX“&'&?\‘E%H%M esisief Isoxazale 20810 a  nixture of saturated

NHACL(50 ni), ethyl acetate (150 nlL) and brine

solSshrwa 22 slgpigts)the maetiondeating to ibespeole\2A81.s Hydroaymokants 201 was

coup 58 YR S RSl R Bl R GRR elaile FG ©

Schovegzanhydr ous Na2SO4, concentrated and the 15 solid
tfitis“obt ai ned was washed with water (5 x 200 nL) to
yield 5.7 g of tetrazolg derivative 120. LCM5 (ESI) o

m ey389 (MrH+)= Sypthes ofph@lmmholﬁg To a_ni re
ofo\t atazol e @‘ @ %\8014._821—mTUI),\ oP' REA f
(279 g, 19.29 kY, %3 (6.0 g, 44.52 mmot’) ‘ VS

Pd(PPh3)4 (857 ny, 5 moliN) was added tol uene (120 20uN
mLee1 et hyl al cohat (40 nlL)/ and water (40 nl) g0fhe
reaction m xteure was degassed, flushed w th argon,

Synfitisdtfidosuesle 261 4 . The solvent was concentrated
under reduced pressure and the residue thus obtained

ﬁif l‘%?(llﬂtE)ng é%c%}tagolg\@bf{;vag gﬁ%sﬁ‘é& fro&hr%et?lg}l teetrXI%%el aosv}legoqjteidqn literature
(Iwai, L et al. Chem. Pharm. Bull. 1966, 14, 1277-1286). To a suspension of isoxazole 201 (33
mg, 0.279 mmol), alcohol 51 (100 mg, 0.335 mmol) and triphenyl phosphine (95 mg, 0.363
mmol) was added diisopropyl azodicarboxylate (DIAD, 0.072 mL, 0.363 mmol) at -20°C. The

0

reaction mixture was warmed to ambient temperature and stirred for 3 h. The solution was
concentrated and purified by flash chromatography (4% MeOH in 1:1 CH,Cl,/EtOAC) to yield
64 mg of 2001. LCMS (ESI) m/z 440 (M + H)".
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and dried at 40 C under vacuumto yield 4.76 g of
al cohol 122. LCMS (ESI) me 369 (MtH+). Synthesis of
wohbwroiea1123 25 To a solution of al cohol 122 peTAISg04/017101
12 5 mml) and Hunig's base (¥44 n_, 38.75 mol) in
n) and CH2C12 (30 nL) was added
EX%PF%ﬁ%sﬁymﬁg‘/Pf Camponnds 20022006, 37.5 mol ) at 0 C
and the resulting solution was stirred at anbi ent

t enpeiesreadeillpgrates the refinetiveswhingtiancheasstxyd pading foaiom;bohﬁds 2002-

200 R Gt TR SRR mio 10 o o) perying agent to yield

theviasi‘teldaﬁgetsh water (5 x 200 nL), 10% ethyl acetate 30
in hexanes (5 x 100 nmL) and 50% et her in hexanes (5 Xx

Schkf2 23L) . The resulting solid was dried at 40 C under
vacuumto yield 4.5 g of chloride 123. LCM5 (ESI) nfe

PCT/ US2004/ OlZlOl N=191-

87 ( MH-H+ WO 20054 019211

%}rr@eﬁl 5 f 1084 a‘é’” 3% w0 of i m dazolge '(\3'1N
0. 224 DF (@omk) wa lglaHA(caw "0.s
mml) at 0 ¢, ~hee—s~e+—ut|onp WZOm
at Chl orid l23 was addeg and e reactl on was

sti rreél'J at anbj.gnt tenperature for The % -
reaction mxture 5 S co ntrated andp Wi fied by

flash chromat g overrr‘?@\ aaas &ln ( N

CH2C12/ MeOH) to (Oglg65rrg6f 1084, NLB ESI) me

419 (MH—I+) Exa ewné% ynt hesis of wamdtazol,e 1086

!‘ dep| cts the s of i m dazol e/ékQB
20 Etl\/gBr THE/C]‘-|2 rt. 45 min, e
NVN I NO F ~I Q/(ACHN 124 _125 N 7
in

AcHN CH2 erm ght it 1IN HC 0
Et 20 HpgesN O r \'H 2003 2004 ("H

AcHN AcHN AcHN

d

R

Synthesis of triazole 2002

A suspension of the aldehyde 92 (178 mg, 0.5 mmol) in THF (4.0 mL) was treated with
[1,2,4]triazol-4-ylamine (84 mg, 1.0 mmol) and acetic acid (0.02 mL) at room temperature, and
the resulting reaction mixture was stirred at room temperature for 1 h before lithium
aluminumhydride (38 mg, 1.0 mmol) was added at room temperature. The resulting reaction
mixture was stirred at room temperature for an additional 1 h. When TLC and LCMS showed
the reaction was complete, the reaction mixture was concentrated in vacuo, and the residue was
directly purified by column chromatography (0-5% MeOH/CH,Cl, gradient elution) to afford
the desired triazole 2002 (40 mg; 19%) as a yellow solid. LCMS (ESI) m/z 425 (M + H)".

Synthesis of isoxazole 2003

A suspension of aldehyde 92 (107 mg, 0.3 mmol) in MeOH (4.0 mL) and THF (1.0 mL)
was treated with 3-methyl-isoxazol-5-ylamine (59 mg, 0.6 mmol) and sodium
triacetoxyborohydride (127 mg, 0.6 mmol) at 25°C, and the resulting reaction mixture was
stirred at 25°C for 6 h. When TLC and LCMS showed the reductive amination reaction was
complete, the reaction mixture was concentrated in vacuo. The residue was directly purified by

flash column chromatography (0-5% MeOH-CH,Cl, gradient elution) to afford the desired
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F NxO 1086 10 AcHN To a solution of imdazole 124

(0.25g, 0.56 mmol) in dry CH2C12 (3 nL) was added 1M
wethysloiseagnesi um brom de (Et MyBr) in THE (0. 62PaLus@oéA17101

mol ) at roomtenperature Af¥%&r stirring fozJI 45 mhn

oxa 0.233g, 0.62 mmol) was added to the
‘SOWfﬁﬁroé’gé% ()("rél?lﬁba%‘%ﬁlﬁ)lﬁ%é dilowkich sefitifiedraeon standing at room

NH4C1(20 L), 15
tengpgggggt@@a%@t %@%&%@)w&%ﬁ@man dri ed over Na2S04.

pepegvaporated to yield 125 as a solid
Syn}ielgsll§8f% 8 crgge was dissolved in 10 % MeCH i n

ot YOBER o 2B e QN a5 e et (FhimLfed iF .0 m)

stodaredivithd snetRylaROabEs yBRand 58 h %@H&d@% d
e partiti tJned %e%/lvveen di | ut e II{IH{}%—I %30 L) élis&—ﬁl&Z

trla%q;@}cthﬁghydmﬁ@(hﬁy@g 9.6 sas BaTGtasd thet Ihml‘angjmaclmﬂ misdlire was

¢ 2 30 ,20. ,. and the,
stiriy DRLT L AP THE A TORES Fdednd Mol SiatminRion fehction was
congétughe raaa’somma?{mlreaﬁ&d:oﬁ&fﬁtratehen lﬁdic;dtge TBE @?’hﬂﬁif VVﬁﬁhrec’dy purified by
\M -
STHIE TR NN IR KRR s
(41%?1%{)? gtg ggl%lg%v\zcgl t%v eh S0 hgﬁieﬁ g ?tﬁycﬂh%gﬂ%o&q&n@%rfuﬁe in vacuo.
LCIS (B5Y), ma@S@ (MESH) . e 400.0 (M + H)+ Exanpl e 27 -
Synt hesi s of Conmpound 1101 Schene 20 depicts the

Symdhesishefsiasbahate@9psund 1101. 5 Scheme 20 o H N
HO--/-NH NH F NHAc HO--/--NH F NHAc 92 126 (BOC) 20

Na HO&Bspertdibn of #@hy@e 02 MNnf BNnmhbINn MedHF4N#AE) BMTHF (1.0 mL)
Wasl_tlg;teg vsit}?4-§lr;1|?r(1:o-piperidine-l-carboxylic acid ethyl ester (69 mg, 0.4 mmol) and
sodium triacetoxyborohydride (160 mg, 0.8 mmol) at 25°C, and the resulting reaction mixture
was stirred at 25°C for 6 h. When TLC and LCMS showed the reductive amination reaction
was complete, the reaction mixture was concentrated in vacuo. The residue was directly
purified by flash column chromatography (0-5% MeOH-CH,Cl, gradient elution) to afford
carbamate 2005 (98 mg; 48% yield) as a colorless oil, which solidified upon standing at room

temperature in vacuo. LCMS (ESI) m/z 513 (M + H)".
Synthesis of bicyclic diamine 2006

A suspension of aldehyde 92 (142 mg, 0.4 mmol) in MeOH (4.0 mL) and THF (1.0 mL)
was treated with 1-aza-bicyclo[2.2.2]oct-3-ylamine (80 mg, 0.4 mmol) and sodium
triacetoxyborohydride (160 mg, 0.8 mmol) at 25°C, and the resulting reaction mixture was
stirred at 25°C for 6 h. When TLC and LCMS showed the reductive amination reaction was
complete, the reaction mixture was concentrated in vacuo. The residue was directly purified by
flash column chromatography (0—5% MeOH-CH,Cl, gradient elution) to afford diamine 2006
(71 mg; 38% yield) as a colorless oil, which solidified upon standing at room temperature in
vacuo. LCMS (ESI) m/z 467 (M + H)*.



1101 127 Synthesis of al cohol 126 To a stirred

solution of 0.050 g (0.14 nmol) of al dehyde 92 and
wO0.200501¢21¢ 0. 17 mmol ) of ami noethanol in 5 m 8€T/MDNE004/017101

was added 0.059 g (0.28 nmolJ)19%6f- NaB( OAc) 3H. The

reaction 10 m xture was stirred for 2 h. DWW was
Example3d- Synthasis of Camgpotthds 20051 1d2088s purified by

preparative TLC to give 0.055 g of al cohol 126. M
Syrithiesiiy of éidile 208ynt hesi s of al cohol 127 A sol ution of

0.050 g (0.11 mml) of 126, 0.030 g (0.14 innol) of

( BOC) 2Qolufiof 3Baghrahllarfile {0, @B3MH£BG¥aﬂdr}né§?/1£$ 52100 mg, 0.229

THF: HR0 (4:1) was stirred at 25 C for
Hm}o@a‘é‘tpw @ i)E}nH weygddeddBmig’s base 184 1l 1\;\% mmql)s OChel r)uxture was

$ t e Co ne
3 st EHC AR 18, MR rioR apltml oy JOSHET Tt Fesigue was
direptlgisolggS&DUy revarse phawaepaaitdd HRLQity @ivel. lQ‘th 8f 2607 as a white powder

I 501. Synthesis of conpound 1101
in O/C&efji %%(Egl)fy]jf)gwﬂﬂtg)mml) of al cohol 127 and
(0.75 mmol) of Et3Nin 20 5m of DMF was

Sym@&%‘%ﬂf%‘&“’@@o@sf or 24 h. The reaction m xture was
cool ed and the solvent was renoved in vacuo. The
r esT@agoktien pii3 aminadhioplenpleqabatimide (P Gng, §.459ahthol) and mesylate

052 GyB R mBLE Hhy25 UA2 5. 0916 e,

TheS)&DItineSdfﬂ stifred B SirCGbL1 44 kBerSGB Mwﬂﬁ&n@&ﬁr&té@mder vacuum.
nthesis _of im dazol e 1113. Schene 21

The’ lduwﬂmlrmlm 13plafedh by, dashghremaogpiag on:suuca g¢lz(§ag@Me0H/CH2c1z
e%t ¥
o5 A RO SE md b208 o35 S bR MH MRS, BB 850992 452
+N@119 rTg, 0 9 minol ) N, N- d| i sopropyl et hyI am ne (0.26
m., 1.5 mmol) and KI (17 ng, 0.1 mmol) in DV (5 nl)
15  Examaplessei+ $yathedis 6f006Mp Ry 209mad201012 h. The reaction
was concentrated in vacuo, and the crude product was
pur $dhiefd 23)cpicBRBE tr{e@,lstdflzooé AYPI0 10N RRD- Al @pn%bel
(10:1: 0, 1 cfLarne ok FG- F20) 10 afford 80 ng operne
respeetieely wiagalkylation wih m%latWéz( ESlI): 424.0 (100%
(MrH) +) . Exanmple 29 - Synthesis of |soxazole 2001

Scheme 24
0 Q
o) NH H
Sl ? W Mo
H3C0,SQ )\\ \ O O N
oo -
O F
F \/S HN
52 ) ©
(0] (o] 0
> H
Q NH, CH,Clp, MeOH HN)bAN O O )LO
>L—;< -Pr NER o N\/s
HN
~o F HN
203 2010 (Z]/

20 Synthesis of cycloserine derivative 2009

A mixture of D-cycloserine 202 (0.22 g, 2.04 mmol) and mesylate 52 (0.30 g, 0.68
mmol) in anhydrous CH,Cl, (5 mL), MeOH (5 mL) and Hunig’s base (2 mL) was heated to

reflux for 3 h. The solvent was evaporated and the crude was purified on silica gel column,
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Schene 22 depicts the reaction | eading to isoxazole
2001. Hydroxyi soxazol e 201 was coupled to al cohol 51
wasgiene M tsunobu reaction to yield i soxazoPeTaB82mb4/017101
Schema 22 O O ONHO~O Fhs-¥/-DDADO-NO!-0O }-OH
HN HN 15 201 51 2001 O Synthesis of
eluP%%WMP&CMMEOﬁ%O k itesmrivitls 6 Ka@loMe QAN 29 1ithedbsiozis:0.04 to

glv% a%fé%%ﬁg ! Thg sBﬁ@ts%he&%?ﬁ*r tgg“?tlhr]?féyg‘ﬂ ?ﬁ!u{? (15 mL) and the

Susﬂzﬁr‘siionlﬂ&ﬁéd tolgvearmligiealls par 2009 bSO¥AZO b@hcﬁgblo%z? 24980, LCMS (ESI)
al cohol 51(100 ng, 0.335
m/"%%r&é phosphl ne (95 rrg, 0.363 20 mmmol ) was added
di i sopropyl azodi carboxyl ate (DI AD, 0.072 ni, 0.363
Synthesiy ofeyclosexine gerivati Pon mixture was warned to

anbi ent tenperature and stirred for 3 h. The sol ution
was Comp M Qtveas saintiesizadi froredl.- WldsbmﬁﬂﬂsmnanSQ@t@ﬁWs described

B BT o gt o

004 1710 rrpl e 30 - Synthesis of
Ex?ﬂﬂkgéﬁd ?’Cl)‘éée J@?ﬁ% 23 illustrates the ;
dyct tion chem stry | eading to conpounds
20 %n%é%%of" Ao R ¢ Yerrend s imctpaiy Gusminmianetitine-1-

o O BT A0 PN L s o
tempedtude f2l 14 Sod1u1ﬁ)tr1éce{0)d§dbﬂrolﬂydtﬂ1dd (12@BEOAS)H Biindl) Wwak added. After
stirﬂwgg%%yla tg‘[?@%%%%fé)ré h, Rp%g@plz aigélfzp%elr_llg;atﬁ{ Ha%dlihel\l res{d/ue was
dissolved in CH,Cl,, washed with water, and dried over MgSO4. The CH,Cl, solution was
treated with trifluoroacetic acid (0.5 mL) at room temperature. After stirring for 1 h, the
mixture was concentrated and purified by preparative thin layer chromatography (10:1:0.05
CH,Cl,/MeOH/NH;3.H,0) to afford 45 mg of 2011 in a yield of 39%. LCMS (ESI) m/z 413.1

(M + H)".
Example 34 — Synthesis of Thiadiazoles 2012-2013

As Scheme 25 illustrates, thiadiazole 2012 was synthesized from chlorothiadiazole 205
by substitution with amine 54 followed by BOC deprotection. Acylation of 2012 with
aminoacid fragments afforded thiadiazoles 2013 and 2014.

Scheme 25

H N—S>—C| 1) 64 S\N
Sy \“/N\/U\NHz catsscl >(O\“/f“‘ PVl /—“ \—k/
Cl

0 H
204 205 2012

1) L-(BOC)-Lys (BOC) -OSu,

1) L-(BOC)-Ala-OH
2) Hel
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1 ~N-NHZ NNaB(OAc)3H -~NHZ O NH2 McOH r HF

NaB( 0Ac) 3H NaB(QAc)3H McOH THF McOH/ THF ON N )G\H O
weol2005t01%214//0 A\ 1\ O\ I \ 0O F NAF N 'O F RAaD/US209617101

H 2003 AcHLIH 2004 ~'H AcHNI&8HN Synthesis of

triazole 2002 A suspension of the al dehyde 92 (178 ny,
Syrghesismibéhlorothingiazole 205n) was treated with

[1,2,4]triazol-4-ylamine (84 ng, 1.0 nmmol) and acetic

aci Bo ¢ Soloomb) BEC-amimondetompadiat 304 (3. 81§, 184@ndoEin CH,Cl, (60 mL)

was Gt GebFRER R HEh Bl sl Grdom ot yavingsdltss asoluion
of tBhloforiLtHARRLIFHFECIAASIRE CHCIIONMYE BIP 38 Al 1n CHSCL, (30 maL) was

resulting reactio Xt ure was’ s
SlOWb’rﬁﬂéﬁdit %heel afrmddamnaUWtNaﬁIél(lzm mL, $REmbbl varddicdyfollowed by

tion.was .conplete, the reaction .
the J g GRS UGRBbISRr LR R ug ettt FE Fl mipanthen at 0°C
for U5 mee beHrdbihg deledWithabdWhte£ (HOHES 20T ARAYicd %&dﬁ CHC (2 x 80

MeOH CH2C12_ gr adi ent elution) to afford 15 the desire

mLy. rT%Pz%ﬂI@blmb%geme a¥§T Wwa9vgished vatlylmned\lmzﬂ ), drieVBver Na,SO; and

esi s i sa azole 003 A
the ATt Al T Y D p Bl SR RS B Byt
hexémﬂes[bﬂml)acaatd 6THie|ding 208 )s a yasow meeg eg w%ﬁ IH-NMR (300 MHz,
t h xazol - 5-ylam n 0.6 nmmol ) and
CDé&i‘gSéngz(F c‘bf’%ﬂ’;ﬂ@dﬁbﬁ%ﬁ %%(S( 3@7 my, 0.6 mmol) at
25C, and the resulting reaction mxture was 20 stirred
Synthespsef thindigzole 208en TLC and LOVS showed the reductive

am nation reaction was conplete, the reaction mxture
wasTcasdettr af the ainmev@o(id). g, PHemned) id e QE 1 §liTgehl YMF (3 mL)

wasibtl! idbiebogee o Qe ) BT E hdmerdd o GupmoD. The

mixA@e Wald %@@é@-at%ﬂ? U%%‘Ht W&Qﬂ- pourl-g tb 3 23( (%,/1%9 ?? thifand

ng;, 9%yield) as a colorless oil
extrggleh wathah ChChtisemopanot @mpé@(hmhb eThmcanaﬁmncﬂ otlig@hi layer was dried

ove1( ﬁ?ﬁ(lhoarr]lé 8 lg%l/lﬁ +Eagp @aéed(s y’glfh TR esrﬁsgléu%ﬁsz\zg%( 1? i ?Ha 2004 ica gel eluting
Wltl( BO 0 etﬁ.yl a@ﬁﬁe/ﬁfﬁ@l %lQ)W‘EH)by %: Sf‘ﬁﬁyltaﬁ:@t@feﬁqe@)ﬂlt, ;heldlrég white crystals,

| -i soxazol -

Whlglé &’P lsaoméé@ AYReSY rrbﬁymnedéo (an 7 Thy! 'mn@tTéD Veprpdtirredtat room
temgérgtur@‘ﬂﬁ 2 efﬁees%%én'sf?)g was qﬁ&fc‘&%n%%ﬂéde\m‘@ﬁgther (2 x 10 mL), and dried

at high vacuum, yielding 2012 (830 mg; 93%). LCMS (ESI) m/z 471 (M + H)".
Synthesis of thiadiazole 2013

To a solution of thiadiazole 2012 (150 mg, 0.30 mmol) in CH,Cl, (4 mL) and DMF (3
mL) was added Hunig’s base (0.16 mL, 0.90 mmol), (L)-BOC-Ala-OH (67 mg, 0.36 mmol)
and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI, 79 mg, 0.42 mmol).
The mixture was stirred overnight at room temperature, then additional amounts of (L)-BOC-
Ala-OH (34 mg, 0.18 mmol), EDCI (40 mg, 0.21 mmol) and Hunig’s base (0.08 mL, 0.44
mmol) were added. The mixture was stirred at room temperature overnight, poured into 1N
HCl-ice (20 mL), and extracted with CH,Cl,-isopropanol 95:5 (2 x 50 mL). The combined
organic layer was washed with water (15 mL), 5% sodium carbonate (Na,CO3, 15 mL), water

(15 mL), brine (15 mL), and then dried over Na,SOj and the solvent evaporated. The crude
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stirred at 25C for 6 h. When TLC and LCVM5 showed t he

reductive am nation reaction was conplete, the
woeeistoigxili m xt ure was concentrated in vacuo. TRET/US2004/017101

residue was directly purified9%y flash colum

chr omat ogr (%g 0- 5% MeOH CH2C12 gradient elution) to
resigpe yieg prsBsctomnsiicpgd 4luting (vth atiy] 34t MROMRORS! Th &Sfilue was

d1s§b'1ve'd 1%{[\)8 ?Ied I%Ln d@%%ue (C) ulﬁc%s t(n%%%rg as st@%«%loqrtn kpom fgmperature for 2 h
andSiwtt tepomtal Trrbadms @aﬁ&ﬁﬁeﬁvﬁH éﬂ%ﬁ ' rﬁﬂ) 3{1‘%@5 %ﬁiﬁﬁg@ solid washed

142 4 mol) in MeCOH (
Wltgrﬁsh%r (48 ggl?@aﬂ@a diiied %\‘r mglamqwnp ww@ngﬂzm (122 argy ©%3)i ECMS (EST)

m/zf’S‘ZQQNFUTW ester (69 ng, 0.4 mmvol) and 15 sodium
triacet oXyborohydri de (160 ng, 0.8 mml) at 25C, and

{ t t d at 256C f
Syfifsid ;S@’ﬁﬁdf%%l 0% VB Shovied the reduct | ve ari nati on
ConEsh Sotui3t SRR 20F (150 g0 e Hb G (3 mL) and DMF
@3 rﬁw Wwhi zﬁléle@)ﬂﬁnié@ Pase @b OB MIC formamg);ag fe%) iac js: g%s ; (BOC)-OSu (157 mg,

Cl2 gradi ent elution) t
0. 3@(;@5)11 gﬁhe,@lxtw:g%aﬂsgtrdd oegnightcasirouth ésspeavithre, phireddinto 5% Na,COs-

ice @Cltlg} k%%é&? %@P%}%@ o]()emoi 8&&5 ig) X Sm ag?%gyér rI]\Ia2804 and the

lvent tedd. alm
solveir wabbta e@u&&@ﬁd& ﬁ&bsﬁﬁﬂﬁgg)gl s&}&g@efjﬁﬁﬁxﬁwﬁﬁ ﬁé/f’gcetate

fou?%%‘%\gléa 1ygthord aietatfa{l\é‘?cééc The B -El]Oéthﬂdangrﬂemh Qb@mesnwa}hssolved in
hydr.i d
AMEICH TR e tFpE Pt Mo O (AREL SRR LM B Bcrb R o P and then
evap(a‘ateQS The lrﬂ'S[chxg vedts dAnEdfvith &hdr.(6 WION{ilered anekhbOWih ether (2x 5 mL)
t tion reaction was
andt P Rl VoSt i Be AL Ah e 5050 o4 NS TS v T + HD

S dlrectly purified by flash colum
SISS?gf‘oﬁ’a P gid-ompamds 26158929 gr adi ent el ution) to
afford di ami ne 2006 (71 ; 38%yield) as a colorless
oi 1As Sherts 2961 psirateselenaplohlerider i seryedtas rikyhating agent for thiolates or

’ LCMS (ESI) mz 467 (M+ H+. WO
tmoggg%?%%gﬁpdﬂgﬁmﬁ’mnol 2196 Exanple 31 -
SCh‘%ggEesi s _of Conpounds 2007 and 2008 Synthesis of

2007 To a solution of anthranilamde (74 ny,

0. 532 mmol) and nq§yl ate 52 C(sloo ng, 0.229 ) in

DVF (2.0 py) vas ed HORT S base (1 .
mmol ) . /Tt i 5 stiseed at BAC Yok }6rNhS then
the miXture wds conc ntrat ed by VActum Thé res\)s

was directly isol at e=By rever se- phasgspgigpar at | \Véf
HPLC, to give 112 ng of 2007 as a white powder 88%

| el d CVS I mz 477 (M Synt hesi f d
Synﬁfgg Oftétgazé%éﬁﬁl%n on 3- am(no:hll_?J;hengnZ iZ:rEogamatrjne ©
| at 10.52 (100 , 0.229

?‘HWOWT/I@%{O?% 9)r‘i'L(§ Tt FEROBIHDYS (Qt(atabbwggggatgd with 5-

mer€hpPl 8-y etrazole, sodium salt, dihydrate (0.14 g, 0.80 mmol) and stirred at 23°C for
0.5 h. The reaction mixture was diluted with water and the precipitate was recovered by
vacuum filtration to afford tetrazole 2015 as a white powder (63%). LCMS (ESI) m/z 456 M
+H)".
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The m xture was stirred at 80C for 16 h, then the
m xture was concentrated under vacuum The residue
woasosdisact |y i sol ated by flash chronmat ogr aphy POWUS2004/017101
silica gel (5:100 McOH CH2C1200as el uant), to afford
51 ng of 2008 as a white powder in 46%yield. LCVS
Sygpthesiy ofitriazeB2QU1 + Na) +. 15 Exanple 32 - Synthesis of
Conmpounds 2009 and 2010 Scheme 24 depicts the _
sy ntl bleaziods F16206PrepaceOi cilonde 9 (3w, L0- 81 dNECmercapto-

1 2;%%)81% St | V%%_l%n ¢ il? @ 5&%@% !g%g]@wpéqlgd]nggs l taég'o?:éwre g&?\gfmsed to

synaibalze &;L&?I&%%ﬁl oA QEdedon ‘as a 95110%@5% o, g/gg*ngnolz 83%). LCMS

(ES@/_W%@’IM E6yc| oserl ne der| vative 2009 A nixture of

D-cycl oserine 202 (0.22 g, 2.04 mmol) and nesyl ate 52
Synthed9oficordp@trd 28151 ) i n anhydrous CH2Cl 2 (5 mL), MeOH

(5 m) and Hunig's base (2 nL) was heated to reflux

f or C8mpourk 20 15obasenépavéswiely aleras 96 (e tdwsa i3S

ur.i. dons lic [[_ colum, WO 2 05/ 119211
ﬂ“‘% {‘J§E @6141,4 falt g@é? gel dimngl) wpcondigscthe preseHR Gbove used to
syntHesie w&&m@d@fé%{ Mvzb't‘ﬁ s*%?x/?nel {i’e‘% éb.%g d; 18 F%@B?O%). LCMS

ive a ite solid. The I
(Esi)mﬁﬁ@tHM@N}lﬂi\l 1:1 (15 nL) and the suspensi on
filtered to give analytically pure 2009 as a white
Symghésidof leraptapyridde 2018CVS (ESI) mz 443 (M+ H+. 5
Synt hesi s of cycloserine derivative 2010 Con'pound 2010

WasA SyRtibe st aoridd m%/col | 358 hioNEn 2MF g@%{%@teﬁ%ﬁh

as descrlbed above synt hesi s o

cesiugarbopaie W g, (hod ml}wl) apd ZripbreaBepyridByni0Fd igs 0% mmol) and was
stir®d &t b0 Br 63 The reaction mixture was diluted with water and the precipitate was

recovered by vacuum filtration to afford 2018 as a yellow powder (91%). LCMS (ESI) m/z 452
M +H)*.

Synthesis of mercaptopyridine 2019

Mercaptopyridine 2019 was prepared with chloride 90 (0.20 g, 0.53 mmol), cesium
carbonate (0.21 g, 0.64 mmol), and 4-mercaptopyridine (0.071 g, 0.64 mmol) according to the
procedure above used to synthesize 2018 to afford a yellow powder (0.078 g, 0.16 mmol;
30%). LCMS (ESI) m/z 452 (M + H)".

Example 36 — Synthesis of Sulfoxides 2020-2023

As Scheme 27 illustrates, sulfides 2015, 2016, 2019, and 2018 were oxidized under
controlled conditions to afford sulfoxides 2020-2023 respectively.

Scheme 27

o>\\0 mCPBA N%\O
Ar—-S N\/SNH ) - Ar——s\ \/S

\f F Nl—\lfo
2015, 2016, 2019, 2018 2020-2023
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A m xture of al dehyde 92 (100 ng, 0.28 nmmol) and

tert-butyl 3 -am no-azetidine- | - 10 carboxylate (58
wogpos@igdininol ) in THE (2 nL) and DVF (0.5 nmlpPChas2004/017101

stirred at room tenperature30dr 1 h. Sodi um

triacet oxyborohydride (120 ng, 0.56 mmol) was added.
Synthegs of slforide?928t r oom t enperature for 2 h, the

reacti on was concentrated, and the residue was

di s&cPluigniof zmmmol aagré dnrabl) h} ml?fo(;nﬁ@?qﬁ%w&m%aml (0.050
i . . reated w
mLﬁlrg]i§ ?ﬁ E%tg% glétgilg%lérg l% %Oi%%‘l?@%g?fﬁmgglét(7?%o%m%&ﬁb%& wnw]) and stirred at

23°Bffber2 Bt Thé teastidrOuixkur® wds¥8tufka Wi hUh 1 Bhloride, ypshed with
congentrat ed and purified by preparative 'nra

SatERes ARICOYS %Vn@i@rmn@tw&ieﬂwmﬁmﬂﬁ.sb&@ﬂég}é@mmd in vacuo.
- y ' %, LCVS z

Thixf{%@é&_ ﬂo?ﬁﬁt W&lﬂﬁ% éﬁ%&)&g Iti_%le %31[2{ ﬂgég {:oégaMeOH(/ethyl)acetate/CHzClz)
to affor 2024070l aeshiROdodvded (36 Ay, 5T0L WS 19%), UBERRS @RT) m/z 495 (M +
ihi adi azol e 2012 was synthesized from’ _ _
Na)C'h| orot hi adi azol e 205 20 by substitution with am ne

54 fol | owed by BOC deprotection. Acylation of 2012
Synghesis ofpia%idei2021 r agnent s af f or ded t hi adi azol es 2013

and 2014. Scherme 25 HNH S 1)54 0 S-N ON~NHa CCl 3SCI

O- Nyl foxide)20Riwas! praperciironh 6ulfide-2015 (B.0301g, 01068 n@nbifhnd.3-

) 3 - B -OSu 1 .
chl rgg%%sb_%%ogf%ﬁﬁ (’%%M ﬁé”%,)q@és%%@g:a?gqggsngéo %;l&emrp\ﬁeﬁpre described
abotripfod e SyAthekls HZ TGN 20809 Efford dHviltdpdide 1 54 046 mmol;

}% 014 2013 VO 2005/ 019211 PCT] Usfég%%lg%(i_ mmo
689 9)1éf§8v[gﬂfﬁﬂié@? 48Q(MchiNak ot hi adi azol e 205 To a sol ution

of BOC- anmi noacet oani dine 204 (3.11 g, 18 nmol) in
Synghesis| of splfoxide £022

Sulfoxide 2022 was prepared from sulfide 2019 (0.080 g, 0.18 mmol) and 3-

chloroperoxybenzoic acid (77%, 0.040 g, 0.18 mmol) according to the procedure described
above for the synthesis of sulfoxide 2020 to afford a white powder (0.021 g, 0.094 mmol;
52%). LCMS (ESI) m/z 468 (M + H)".

Synthesis of sulfoxide 2023

Sulfoxide 2023 was prepared from sulfide 2018 (0.10 g, 0.22 mmol) and 3-
chloroperoxybenzoic acid (77%, 0.050 g, 0.22 mmol) according to the procedure described
above for the synthesis of sulfoxide 2020 to afford a white powder (0.068 g, 0.15 mmol; 66%).
LCMS (ESI) m/z 466.

Example 37 — Synthesis of Sulfones 2024 and 2025

As Scheme 28 illustrates, sulfides 2015 and 2016 were oxidized with excess 3-
chloroperoxybenzoic acid to afford sulfones 2024 and 2025.
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was added 3M NaOH (12.6 nlL, 37.7 mmol) at -10C. Under
strong stirring, half of a solution of
wonrbshierionet hanesul fenyl chl ori de (C13CSCl, 1PO®/uskq04/017101
18 nmmol ) in CH2C12 (30 L) we¥25 slowy added. Then an
addi tional 3M NaOH (12.6 nlL, 37.7 nunol) was added,
Schegie2$wed by the remai ning CL3CSCL sol ution. The
m xture was stirred at -10C for 30 min and then at OC
for 15 min hefore being diluted with ice-water (33\0 L)

and extra @ WnQCH2CLRcHER _x 80
1 Y‘z,o

conbi &t organi £-1 ayerywas washed Migdy

nL), dried over Na2SO4MNgpd the sol \Pent WasF

evapor at ed. 2¢tseoer ude réesi due was purifbRg@h sili caf

gel eluting with 10 hexanes/ethyl acetate 6: 1,
Synthedidofwnlfond 2634 a yel low oil (2.9 g; 659 . 'H NWVR (300

MHz, CDC13) S 5.12 (s 1H), 4.42-4.40 (m 2H), 1.29

( s A%bl)unoﬁkbﬂhhﬁ&é zom‘(otdmoagdt)@m hﬁmﬂ@ﬁ?cﬂ&oﬁ)rﬁlodou’f)w rﬁﬂ) and

th
1(@ génylnem té@@@éwmﬁ glal@gr!g@zzwmp@ 2OH77%00. oag 2 0 13 mmol)
308 8 AR TS £ Ty s o
to A3AC alibRedNaiZIC tiybene (cRIbride,) washed exthrsamtael Ajuebuskodium bicarbonate,

. -l.sopr (2 x 100 nL). The conbi ned organic
dflq%g%g&%ﬁsﬁlﬁrtﬁgaoqv%é?m daciiqg Tig srudg pyediict was purified by

re 0 I I
P N R L LB I MR o BB b .6
17‘%5 I&MSF@SD&M@%@?M@H}T yi el ding white crystals,

whi ch were dissolved in 4M HCO in di oxane (20 rrL) The
Synthesiveofsulfane 2023 red at room 20 tenperature for 2 h.

The suspension was filtered and washed with ether (2 x

10 Aisplutiamdf slilfies2038 (0li50l, vac mn i eti6horen?Q 12me 3864 methanol
ESI) nz/z 471 nt hesi s of

©. %mﬁé&f@%@a‘%ﬂ Wh% -ohdorgpYgKYRenaRic @ﬁldﬁﬁ?%dQ 47080 Zpmeol) and stirred at
23°C k30 A1 d egQ Bfé%ﬂﬂfél was r@cogé?e%éﬁrr?&gh g&%&&%t%}/gn {osyie@'s}.llfone 2025 as

was a I'g" s base
a whit9 salOCOARA OB 3. 7LEYIS (ESTPmrmyd)MVe5 Fphd

1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i,m de
Exdiyple 38h SyritHesi{ fildercapfotiBizold 2626 ol ) . The mixture

was stirred overnight at roomtenperature, then

ad dAtsblﬂﬂéxll oﬂﬂie%snaté 6af(o ()L) g,3£632)7 ﬂ.l@i)%l Tivf (094 n&)%s treated with 4-

nmol ) aﬁf?iﬂdf Huni g' s base
mefﬁﬁptOG,?zlﬁ i )iodﬂléméa]ééfﬂmg: 0 %ﬁénmol) yrdewvaseiretiat 14863 fz‘wt 2h. The

5 SRSEE 4, L DS RS Sod B BhEE o o

Me@H'aﬁ GHLCly) Th effcmhemqﬁotaﬁzae Q02Y & 4 wiies soMdS3VasRert%). LCMS
5% sodi um car bonate (Na2CO3, 15

ter
(Esﬁ 1(]¥Ir+h(15 m.), brine (15 nL), and then dri ed
over Na2SO4 and the sol vent evaporated. The crude WO
Exappjs 58 + Synthesisof iomopaweds2037-203399 resi due was
purified on silica gel eluting wwth ethyl acetate/
Ve Ghé Sehege 2PH8 ustentése benzybehlonitiesXoivasaded o dlyla@ thiots 207a-g to

X ure was stirred at room
pro g%p%ﬁ%?%lrdéEb%z'zﬁres%eﬁhv?lﬁen evapor at ed. The resi due
was diluted with ether (3 nL), filtered, and the solid

washed wth ether (2 x 5 nL), then dried at high
vacuum vyielding 2013 (122 ng; 91%. LCVS (ESI)




5 mz 542 (M+ H+ Synthesis of thiadiazole 2014 To a
sol ution of of thiadiazole 2012 (150 ng, 0.30 mmol) in
wQaGEI029218 L) and DM (3 nL) was added Huni gPeThas®4/017101
(O 08 m., 0.45 mmol) and (L)~B®c-Lys (BOC)-0OSu (157
0.36 mmol ). The mi xture was stirred overnight at
SChea@rﬂ% emperat ure, poured into 5% Na2COB 10 ice (20
m.), extracted with CH2Cl2-i sopropanol 95:5 (3 x 50
rrLgl, dri ed over SO and the solvent evaporated.$
cr pur ki #fl.gon STHi ca &
y folt+ewed—-by—5:1 e 7
MeCOH. The 2% prot ectled FEferiMil obt ai ned wa
di ssol ved jn 4M HBENi n di oxane (6 mL) andehbfd (2 AN
m.), stirred at roomtenperature for 3 h and then

evaporated. The jsi dwg was diluted with ether (6 nli),
filtered, vMas;Fd V\/I,\I,H\et her/’\%ZX ?ﬂ(L) d dried at_N
hlg;jlvacuurmN i el dijng \2014 S’ 509 (ES] Y N—
mz 599 (M=+<H)+ anpl e - Sy hesi s f Co unds

2015- 2019 As<Schene illustrates, benzylF chloride 90+

served as ahkyl ating agent,for thj 7ql ates,or thials tgo7g
af ford conmpounds 2015-2019. Schene 26 O Ar-SH Cs2CO3

Syd&ider tebadzéle 2627\ --~ DA A-S FNHOF NHO 20 90
2015-2019 r Synthesis of tetrazole 2015 A solution of

ol 86 9eiBid Do .8 %gfsgs?r&m@ti sidlssPlVeq & QW@ (HAE). Thiol 207a (62

mg,§h5 3 mm:bl}‘lgmli mﬂeur( Eurtichaty, (02085 OreathhoBD Rebrs Iadldeﬂ%@qﬂm@l%cand the
he reaction fi/\ﬁture was diluted with

res%‘ﬂ%§1“‘§?ﬁ amifﬁ%atﬁf’e@ IIPPPUTGRRE 4 he ldigapigtire yvas gowrge infen/0 mL H,O
d‘Esth& &l 10m TIEPeE@IledQ Rofdrd ﬁ%@r@&: Q n@ec?%ltﬁ e V@%&‘%&%&dﬁ%@gf’%ﬁm to afford

tetrggly @@@/lnm ealid (lzmag, Q)B@tmmsl)s LEeMS (ESE ot/25 RDIG + H)*.
Tetrazol e 2016 was prepared with chloride 90 (0.30 g,
Syndh&@s efrtoiayola2628- nercapto- 1, 2, 3-triazole, sodium
salt, (0.20 g, 1.6 nmmol) according to the procedure
abdDrmmE@OZB@vas&)@ﬂhb@ﬁddZ@ th@pfoaé@d%S&%S félol(ﬂﬁfaﬁ{)‘&é using thiol

Q16 as ow_powder (0. 29 0.66 mmol, 829
207§ 1 placs o o247 34@2’16(1%118 m)cxf trleg\y}ﬁml% agrellewmphd 3(2@1;@1) LCMS
(ESI) m/z 457 (M + H)".

Synthesis of thiadiazole 2029

Thiadiazole 2029 was synthesized by the process described for 2027 above using thiol
207c¢ in place of 207a to yield 147 mg of thiadiazole 2029 as a white solid (0.32 mmol). LéMS
(ESI) m/z 481 (M + Na)”, 522 (M + Na + CH;CN)".

Synthesis of thiazole 2030

Thiazole 2030 was synthesized by the process described for 2027 above using thiol
207d in place of 207a to yield 129 mg of thiazole 2030 as a white solid (0.28 mmol). LCMS
(ESD m/z 458 (M + H)", 521 (M + Na + CH;CN)".
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Compound 2017 was prepared with chloride 90 (0.20 g,

0.53 mmol ) and 2- thiobarbituric acid, sodiumsalt,
wOQosA1gp111l. 1 nmol ) according to the procedur erabasenod/n17101

used to synthesize tetrazol-€02015 to afford 2017 as a

white powder (0.078 g, 0.16 mmol; 30% . LCM5S 10 (ESI)
SynthesiGofthfagole 2831 +. Synt hesi s of mercaptopyridi ne 2018

A solution of chloride 90 (0.20 g, 0.53 mMmml) in DW

( 2. Thirtgle 3031 waesyntdsiaed by theesddes’ @@bﬁﬁ&d&bﬁﬂ(ﬂ a%];v@ usmg thiol

pt ridine (0.071 g nmol )
207 PR o A AP PGS S5 o st 21 o i st (033 o).
LCMISKBESIEmwag2¢M vigtd with water and the precipitate was

15 recovered by vacuumfiltration to afford 2018 as a

Syrﬁﬁ@m%hﬁﬁ&%ﬂeﬁ%fﬁ LCM5S (ESI) miz 452 (M + H)+.
Synthesi s of ner captopyrl di ne 2019 Mercaptopyri di ne

2 0 1%1&@&%%%%{8% %eq}%yo&l %?Oé:%ssdseggzt}%ﬂgpr) ﬂlzgﬁaove using thiol
2074 implacagpt 207w 1to ghettie91( ﬁg%fhn@iazcﬂe 84325804 Wh€ §eHAd0Pd hBol). LCMS

he ocedure above used to synthesize 2018 to
(Esit)f’?’/é éqéﬁ’{féﬁﬁow powder (0.078 g, 0.16 mmol; 30%.

LCMS (ESI) mz 452 (M + H)+. Exanple 36 - SyntheS|s of
Synthesisoed; tiazole@933 2023 As Schene 27 illustrates,

sul fides 2015, 2016, 2019, and 2018 were oxi di zed
undBriazolesHBB srdsepntbesiztidttiydhe ptosessfdesaribed forf 2027 dbsve using thiol

2078 SRR 6 B KF e of oSO A 6 ot (555 gmmgal.cMs

ESY¥3,2066 (V1021 4PCTHIISRRP 44 10 KA G Na + €Ny Nt hesi s of
( sul f oxi de 2%%0 Zg:(srol ution of]( 2015a(@%28§g, 0. 044

Exdmmmlmﬁhh&wémsmg&ﬂs 163);2@ g methanol (0.050 ni)

was treated with 3-c Ioroperoxy enzoic acid (77%

0.0 SPRLS) o t

Ceact o N R e ARt Bl 202 prab s Mg Ptosl Watrora
sulfomidhe2034-20395eqrttiveht.ed aqueous sodi um bi car bonat e,

dri ed over Na2SO4, and the solvent renoved in vacuo.
Schdine 30r ude product was purified with preparative TLC

(1:4.5:4.5 MeOH et hyl acetate/ CH2C12) to afford 2020

as a white powder (3. 0. 008 mml 2 19% . LCVB O

L

(ESITSq1 2490 (M ot- mceea

R iy s S Ny e
F

2027, 2029-2033 AcHN 2034-2039 AchN

Synthesis of sulfoxide 2034

Tetrazole 2027 (80 mg, 0.16 mmol) was dissolved in 3:1 CH,Cl,/MeOH (3 mL). m-
CPBA was added (75% pure; 39 mg, 0.17 mmol) and the mixture was stirred at room
temperature for 6 h. The reaction mixture was poured into 50 mL ether and stirred for 1 h. The

solids were filtered and dried in vacuo to give sulfoxide 2034 as an off-white solid (55 mg, 0.10
mmol). LCMS (ESI) m/z 530 (M + H)".

Synthesis of sulfoxide 2035

Sulfoxide 2035 was synthesized by the process described above for 2034 starting with
thiadiazole 2029 in place of tetrazole 2027 to yield 39 mg of 2035 as a white solid (0.08
mmol). LCMS (ESI) m/z497 (M + Na)*, 538 (M + Na + CH;CN)".
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Synt hesi s of sulfoxide 2021 10 Sul f oxi de 2021 was

prepared from sul fide 2016 (0.030 g, 0.068 mmol) and
wa@-200sherioper oxybenzoic acid (77% 0.015 g, 0. 868/US2004/017101

nunol ) according to the proceiire descri bed above for

the synthesis of sulfoxide 2020 to afford a white
Synsbesis of gudfoxide 20360. 046 nmol ; 68% . LCMS (ESI) nfz 480

(M+ Na)+. Synthesis of sulfoxide 2022 15 Sul f oxi de

2023ulimsdp? Bsavasyhthesival byl the @rad@dstes&iR8Abave @1 2634 starting with

. I d 3- I benzoi id (77% 0.040 g,

iR S BB SRS i b oo 010
[ -0 d whi t

i, KOOSR B SG RSNLT 0076, 000 ki) @ uh L

Svik t is of sulfoxide 2023 20 Sul foxi de
yighleds \%Hfiagsm%’?gd&airbg’z from sul fide 2018 (0.10 g, O.22

nmo ] oroper.oxybenzoic acjd (77% 0.05 . .
0. 23R AaTc b G AL R RERE BsteR esertned chorsar Suflarting wit
thidzole 2082 i3 plhtdedictanic 208710Xide42820 2030 & eraviiishid (0.09
V\q;e@éo. 068113/g, 0,15 nnnol; 66% . LCMS (ESI) nlz .
mnﬁ)@s kEPD m7488 @t HEsp L0 Y+ e Mo 2l HRELEDYS
25 As Schene 28 illustrates, sulfides 2015 and 2016
Synghesis efgudfoxide 2038h excess 3- chl or oper oxybenzoi ¢ aci d

to affor_d sul fones 2024 and 2025. WD 2005/ 019211
PCTPWE202038 746 bynthedzd t5cthe pce8 described Bboveyfol E34 starting with

.. 3. S, Ar NH < 015, 2016 2024, 2025
imi7eB 2058 in Bjact o iherlo 60 i i af s ioR038 e e 2016 (0.1 mmob)
LCHS. (030) 194z 487 Q¥+ pmydl ) in chloroform (0.44 nm) and 5

nmet hanol (0.050 nl) was treated with

Synthési OF PRkfpeyg9zoi ¢ acid (77% 0.030 g, 0.13 mml )
and stirred at 23C for 1 h and then heated to 50C for

12 ' ] r I o1 3C,.. diluted. .
T e b e N L
triazdel B(BBdimj ;ﬂaxehrfmatazgrle 2027 egyiélﬂa@g@g%)f Z(B%Stahﬁlgi_ﬁ@ég\ﬁgflb.lo mmol).
| cuo. ,The crude product was purifie
LCUSAERT P2l e B AR YD) Gro o) + N3 o Hefed)'sul f one
2024 as a white 1Joowoler (3.6 no;
Example 41 — Synthesis of Compound 2040

A solution of mesylate 106 (43.7 mg, 1.0 mmol) in anhydrous DMF (4.0 mL) was
treated with 1H-5-mercapto-1,2,3-triazole sodium salt (24.6 mg, 2.0 mmol) at room
temperature, and the resulting reaction mixture was stirred at room temperature overnight.
When TLC and LCMS showed that the reaction was complete, the reaction mixture was
concentrated in vacuo, and the residue was directly purified by flash column chromatography
(0-5% MeOH-CH,Cl, gradient elution) to afford mercaptotriazole 2040 (29.0 mg; 66%) as a
pale-yellow solid. LCMS (ESI) m/z 443 (M + H)".

Example 42 — Synthesis of Compounds 2043 and 2044
Synthesis of compound 2043

A solution of amine 54 (0.070 g, 0.20 mmol) in DMF (1.0 mL) was treated with
triethylamine (0.055 mL, 0.40 mmol) and 1-methyl-1H-imidazole-4-sulfonyl chloride (0.039

mg, 0.22 mmol) and stirred at 23 °C for 30 minutes. The solvent was removed in vacuo, and
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10 17% . LCVMS (ESI) mz 489 (M+ H)+. Synthesis of
sul fone 2025 A sol ution of sulfide 2016 (0.050 g, 0.11
wanisjoi9nichl oroform (1.1 nlL) and net hanol  ( OPETAIS2004/017101
was treated with 3-chl oroperd0¢benzoic acid (77%
0.076 g, 0.34 mml) and stirred at 23C for 2 h. The
the grusleipsodugt wasprifi fEash ¢htomravegyhphya(é e fl ihéthglthoehl s1dde/ethyl

ace%@%ngt%%{]%gﬁg%ﬁgxagﬂ@ﬁé%(%iﬁé % &EL%%@S%QJ% (ESD): 502

(M)t hesi s of Mercaptotriazole 2026 A sol ution of
nmesylate 64 (0.012 g, 0.027 mmol ) in DMF (0.14 i) was

Sydthess 66CHinpBudd 208 capto-1, 2, 3-tri azole, sodiumsalt
(7 ng, 0.054 nmmol) and was stirred at 45C for 2 h. The

sol [ a t .
oS A 9 OB A
triethfylasnide (02l o0 AD aroble aRDE-taphainwhiyl-pyridihé-8-sGBodyl RBloride (0.057
0 -
g, %@%ﬁl&%ﬁ Mﬁé@@g?&y@g@ﬁ W SO ag%zlgse g:g?oved in vacuo, and the

dd preghétat BpuriBed By | 3 -
i bRy Mg 548 A0 31 4R38 b RgRI Y 251 st

methglepe ehlogide\to afiorb@omyo0nd 2044 OOG2OI4MDOY 26%). MDESI): 584
(MﬁglerrEZQOOCI-R—SN\/NO:::-I\/FFI 90
cHN 2027-2033 AcHN NMVe2 NH2 R NNNN N NH 1 S N S ~s

NI ~ i 4s Nz ~s'r 207a 207b 207c 207d
EX%BQ“EG%%%S 0 ?f?‘ﬁ%'é’?‘ﬁ%‘*‘ft Ezt r azgl e 2027 Bg_nzyl

0 R R0 57 (P e i
mergﬁ%[giqﬁr%hﬁnéﬂl !)s g,Q:(ﬁﬂnﬁmnh C@é@%‘ ?ﬁ%@gg,%s(fgﬁg{ei?) 'gﬁ%lj %térred at 23 °C

resulting slurry ‘stirreéd
for { & Theheactihe miktarewes dibgedowith 8Oi (A el JPardi the-RGultiap grecipitate

ti : lid filt d, ri '
At S i L) dge e T g eomaeiad 36Y Babe 0315
mma§ @Vgra@\anwmelﬁodzd(ell&%s_rmswwﬁ(m?*).- LCVS (ESI) nz

514 (M + H+. Synthesis of triazole 2028 10 Tri azol e

ExathpRR MasSyMhiiest Ceflphind H¢sopr ocess described for 2027
above usiy?gt t hi ol 287bni n place of 207a to yield 138

M) Rhehle 3R RIARE S ridfesR of BbBYuPgsq. (O 30 mmol).

Scheme 31

O

0

W/ o

0 ~ >—7 ~

0
. NaBH,CN [)—NH \)\
NHAc F NHAc

92 2050

To a solution of 0.050 g (0.15 mmol) of aldehyde 92 and 0.026 g (0.30 mmol) of
aminoisoxazole in 2 ml of TFA at 25 °C was added 0.018 g (0.30 mmol) of sodium
cyanoborohydride (NaBH3;CN). The reaction mixture was stirred at 25 °C for 4 h. The TFA

was removed, and the residue was purified by preparative TLC to give 0.040 g of compound
2050. MS (M+1): 425.
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(ESI) mz 457 (M+ H)+. Synthesis of thiadiazole 2029

Thi adi azol e 2029 was synt hesi zed by the process
wdesasroiead for 2027 above using thiol 15 207cPCwusk@aes17101

of 207a to yield 147 ng of t4#0&di azol e 2029 as a white

solid (0.32 nmmol). LCM5 (ESI) mz 481 (M + Na)+, 522
Exgmple 492~ SyrghedinpfCoBpnunes3 (18004 hi azol e 2030 Thi azol e

2030 was synt hesi zed by the process described for 2027

abose Scisinmeg3 2 fiiiustrates? Btnite 3¢1 daecafpledQd dokdnatsi 5l 1d yiéd%gyndyl

ol e 2030, as a white solid (0.28 nmol

der%‘u‘(%g(a ?ﬁzupe@glge ()mda’gcpjﬂs_pro‘gé@ WOXI 002,spong )03\mnd the pyridyl
N-oZed¢949211 PCT/ US2004/ 017101 -204- Synthesis of

t hi azol e 2031 Thi azol e 2031 was synt hesi zed by the
SchRpfec®ss described for 2027 above using thiol 207e in

pl ace of 207a to yield 155 ng of thiazole 2031 as an

of f - mhlte olid (@ 33 I) LCM5 (ESI) nmiz 472 (M +
22032 | i dazol €2 3@ was

H) +. eﬁf} wd zgl
EZE;SeS|z do h”*Process 0€;

jeribed for 2027 @

@e 207f "“T'h place o @ %3(10 ymek(dom) my Of O o
i mdaz 5 2 Qd2ed81,8 Whi te sol iFd rrm,g&zmeoHECI\/B N/(O
(Ebl) mz 441F’dlng|z°% H) +. Sywmtihesi s %gHt ri azol e 203 10 'H
Triazol e 2033 W&s synt hesi zed by 4#é process described s

for 2027 ove using thiol 207y pJJace of 207a to
yield 91 wuld¥ triazol e 2033 as laj:\b)sd (0.21
Vi & @

nmls)megugl\/s ( 'z 456 (M + H)+, + Na) +,
519 { M= Na K. fEx 4y - synt sjof
CorpGUnds 2034 20

’%ch@wemﬂe@l@ i |l ustrates
conpounds 202%and 202%-2033 were oxf%i zed tc‘?é&'fford

15 sul f oxi des 2034- 2889 respectively. Schemst30 o ~0 0
RS/ \\/ N OmCPBARS/ \\ / NO F'~\ MO,
Synhesty of lngpride 3¢ 9- 2033 AcHN 2034- 2039 AcHN Synt hesi s
of sul foxi de 2034 Tetrazole 2027 (80 ng, 0.16 mol)
wasA dispsndigreof 4—hr®1@n¢ﬂaﬂmlmwoeﬂm@e (19 £26.3GRBAL) in THF (10
15% pu

w58 BT RIS s PR3 505, IS n o
(6 nill 4t Or-6°CrARd BRUEAM NItk tR@ wHs sBfBE@ht AR §dri 101 BE Helre being treated
drogv'visg t\]v?’ch a solution of 4-bromo-benzenethiol (1.14 g, 6.0 mmol) in THF (5.0 mL) at 0—
5°C under Ny. The resulting reaction mixture was subsequently stirred at 0-5°C for an
additional 20 min. When TLC and LCMS showed that the reaction was complete, the reaction
mixture was treated with water (15 mL) and ethyl acetate (25 mL). The two layers were
separated, and the aqueous layer was extracted with ethyl acetate (2 x 20 mL). The combined
organic extracts were washed with water (2 x 15 mL) and saturated aqueous NaCl solution (10
mL), dried over MgSOy, and concentrated in vacuo. The residue was purified by flash column
chromatography (5-25% EtOAc-hexane gradient elution) to afford the desired 4-(4-bromo-
phenylsulfanylmethyl) pyridine 301 (1.374 g; 82%) as a pale-yellow solid, which was directly

used in subsequent reactions.
Synthesis of compound 3001

A solution of boronate 81 (200 mg, 0.53 mmol) and bromide 301 (150 mg, 0.53 mmol)

in toluene (9 mL) was treated with solid potassium carbonate (220 mg, 1.6 mmol), ethanol (3.0
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solids were filtered and dried in vacuo to give
sul foxi de 2034 as an off-white solid (55 ng, 0.10
wonwisjo1oiCVs (ESI) mlz 530 (M + H)+. Synt hesi sPof/US2004/017101
sul f oxi de 2035 25 Sul f oxi de 2985 was synt hesi zed by
t he process described above for 2034 starting wth
mly ﬁmaﬁra@z@ Oanblatgoem tesnparaturst andethe agsultmg2eRTioh miytued oas degassed

s ) SRl PRl o rea MRk B I DL (16 me,
0.020 i1} &2dAmREMP&IHRON 4T 11 éddibn mikfibe way tHeh @8h& s three times again
uncf;lfjl foxi de 2036, Sul f oxi de 2036 was synt hesi zed by the

Beteady Herary dfragombrigie tetig wamed eipde raflvg fox 2 h. >{Vhen LCMS showed
tha{ i g@cﬁ{l&l 238 Qoﬂl ef%l ?1% V\ﬁe&ftloh ?rh{(t%éa \%I%S %)8)?621 ’tloerI (&\éemperature

as a te so
bef()EEhejngﬂ@teﬁg@lﬂ( Ma‘fEr N L) 5dleth)l atethiz (20 ﬁﬂi@cﬂl}w twb layers were

I d 37 203
sepBRNGE B Faus ok Mokt BeBeiastTh Sl 2556642 Kol 1B 4The combined

orgfihia kkiratds Wbﬁehvashgﬂ 44 |V\%te7rg§% 10P) ﬁﬁ%aﬁl&at@@gilfééﬁé RaCl solution (10
2027 to yield 44 of 7 as an off-white

mLQ,G]r@g ovag§04,Lagpj/$o(1@tr)ited{zrz va@8. [kt restdue was ]:ﬁ)en(pwirrﬁed by flash

ool Shopg ot (S MDA AU 20 0i08) 1 i FoiBBound 3001 (177

mgplwsy asdeegklRooiE Wineh 0idffidstioh sRedink birooheHeRkie #PRuo.

of tetrazole 2027 to yield 51 ng of 2038 as a
LCM& &éﬁ%‘@z(@iﬁ Qmml) LCVS (ESI) m z457 (M + H)+.

nt hesi s of sul foxi de 2039 Sul f oxi de 2039 was
Sylgyﬁ&ih@fsﬁ“i@éﬂd@ﬁﬂ!)ﬁe process described above for 2034
starting with 15 triazole 2033 in place of tetrazole
202 splutiph of domgoung 3901 288D g A% 1 mnal} m GldGlel (X, I\gmﬂ) ar51cé é\/IeOH 0.5
M + +

ml, Maiﬁﬁﬁeimﬁf% g@éﬂ%‘ﬁl Aol foqua @ra%‘nﬁtmha resulting

react{dhiniAngo Wak 'sﬁ’r@ecpzﬁt rH&ﬁX&rﬁﬁ&aﬁ%ﬁfoﬁ ﬁ% ﬁ“hggolvéntg Wolendvad, and the
anhydr ous DVF % n.) was treated wt

resiglyp waﬁélwwlmmm ie¢ by flash epleina cwmamgr&éiyt(%ﬂ Me@H-Ci,@, gradient

T B ST AP0 8 S v woon

starahirey atirgdih tempigtireTkGaand LCMS (ERDwed 465 avl £ ' r eact i on
was conplete, the reaction m xture was concentrated

SyritResi®6iUifoafdogne residue was directly purified by
flash col um chronmat ography (0-5% MeOH CH2C 2

f
?r azsilsa%oﬁ bg&%lfb&}detﬂ)oé (i?fn% 473&;&{0@} i @ﬁ%@(ﬂ@é@ and MeOH (0.5

as a pa OW sol
mLywgs {risated wjth m-CBBRx@rhing, 0,947 mByal)} dtesors tafipetauyey amtithe resulting

2044. t hesi s _of co oynd A sol ution
rea%%ﬁzrﬁ]&ﬂge wgs Etbrr %om 661‘%]63 ?’H 5& yemys wieye 1pEoved, and the
resiloeabediratllypurified by flash column chromatography (0-5% MeOH-CH,Cl, gradient
elution) to afford sulfone 3003 (16 mg; 71%) as a colorless oil, which solidified upon standing
at room temperature in vacuo. LCMS (ESI) m/z 484 (M + H)".

Synthesis of pyridyl N-oxide 3004

A solution of sulfone 3003 (16 mg, 0.033 mmol) in CH,Cl, (1.0 mL) and MeOH (0.5
mL) was treated with m-CPBA (6.0 mg, 0.033 mmol) at room temperature, and the resulting
reaction mixture was stirred at room temperature for 2 h. The solvents were removed, and the

residue was directly purified by flash column chromatography (0~5% MeOH-CH,Cl, gradient



triethylamne (0.055 nL, 0.40 mmol) and

1-nmet hyl -1 H i m dazol e-4-sul fonyl chloride (0.039 ng,
wO.20/0mvyll) and stirred at 23 C for 30 m nut esPCThS2004/017101

sol vent was renoved in vacuo,208nd WO 2005/ 019211

PCT/ US2004/ 017101 _ -206 the crude product was purified
eluignrty affardthe swadd dy-axidy 3004 6:1ms:67%pield) ke palorless oil, which

SOl oy s s R EhERRLER e Py PES 3 RN 2 10
Bl A St BREHRPoRATS 1 5°r) vastreat od wi th

5 h%%f%ﬁ%ﬁf?aﬂﬁst%%sﬁg? ?Xrﬂnﬂ'}Fél-%é’f’ng%mmgg‘:‘ﬂ{ﬂ 3%3% oride (0.057

1%, e\% 22 mol) and stirred at 23 C for 30 m nutes. The
SchEgieidnt was removed in vacuo, and the crude product
was purified by flash chronatography (0-10% net hanol

in 1:1 ethyl acetate/ l)ene ghlorjge) to afford
conpound 20@@@%‘& g,2%. 0 mml\%ﬁé;éz%ﬁsn: 584
10 (M+H) +. EXa e43-—EW&‘g€5‘iso nd 2047 A
sol ution of chl o;o'hdcé 90 . g, 0.50,mml) in DVF (5
nm.) was treated wth 3- nmercapto-1, 2,2-triazo|e (0. 20
g, 1.0 nmwol) and Cs2CA3 (0.33 g, 1.0 mol), and
stirred at 23 C for 1 h. The react|ira, iRk, U,E0Nas
diluted with H20 (45 nL), and t hé& r|asdthde] BigH, H,0
precipitate 15 filtered, washed w tlh H2O and dri ed
under vacuumto afford conpound 2047 (0.139 g, 0.315
mol, 63% as a white powder. MS (ESI): 442 (M+H) +.
Exanpl e 44 - Synthesis of Conpound 50 gchene 31

depicts the synthesis of {0 Q{SL% YScheme 31 0
NN o O~OHNHENN NH > P NHAC 20
92 2050 To a solution of 0.050"g (0.15 molYy 6f°

al dehyde 92 and 0.026 g (0. 30 nunol3oosof

I noi soxazQle in 2 m of TFA at 25 C was added 0.018
Sy"gﬂ%sb?%‘é"‘i"m}ﬁﬁ“%f sodi um cyanobor ohydri de (NaBH3CN).

s.stirred at 25 C for 4

TF AR BpRtioTa s 124706, IRl 1At adfenjo a soution of 4-
amiBbRBH %y:huglg;k@s (601 @ ol ParR BBy RnifOMP AN 4 4. 33Rmb B30 THF (20 mL)
at 0 °C. gfter stirring at same temperature for 1 h, 50 mL of cool water was added. A white
solid was collected by filtration, washing with EtOAc and dried in vaccum to give 3.10 g of
bromide 303 in a yield of 95%.

Synthesis of compound 3005

Bromide 303 (327 mg, 1 mmol), boronate 81 (378 mg, 1 mmol), Pd(dppf),Cl, (40 mg,
0.05 mmol) and K,COj3 (414 mg, 3 mmol) were dissolved 8 mL of a mixture of dioxane:EtOH:
H0 (3:1:1) under argon atmosphere. After heating at 100°C for 12 hours, the reaction was
added to 20 mL of cool water. The organic solvent was removed in vacuo and the crude
product was collected by filtration. The crude product was treated with active charcoal and
recrystallized in a mixed solvent system (1:2:2 MeOH:CH,Cl:acetone) to give 155 mg of 3005
in a yield of 31%. MS (ESD): 499.1 (100%, (M+H)").
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WD 2005/ 019211 PCT/ US2004/ 017101 -207 Exanple 45 -

Synt hesi s of Conpounds 3001-3004 As Schene 32
woORbosatisat es, brom de 301 was coupl ed t o bor onaCe&u81004/017101

yield pyridyl derivative 30(10-Successive oxidations

provi ded sul foxi de 3002, sul fone 3003, and the pyridyl
Example 47 S0ghesicofobmided®3 ~0. 0 ~0 N~ 1 O N OB F Q N,

1,H\ S%NA A~cH-N 81 m CPBA (1.0 equ~) %NA Br

t oI Aenbitibh OFaiHRe 34 Gbizfd, P/ IMafd])dn IMF Bﬁh@@fé@@& Qlé% é%QQ)Tﬁe -4
m

car (f(}’ Cgal&ﬁ&%h&g{m@gf“\léb\ < EIENY;}B}AQQ éu@dﬁg iNz) and the resgting mixture was
trefddGIR AT 9 5 G2 @ & Yk 155 6.'2'5 3804 ad N %%%e%cftlon mixture

AcHN AcHN Synthe5|s of brom 1 A susperisi on
waySubsess kY ﬁ;rr%iﬁf i28i° A dohi . o&»ﬂieo i Idiéax(leBEC ghox@ethhmwhﬁlmg

, reaJ:tp)nn?!'{:saSSI u 1R ar tu%nr Ba}%l?r%éxgaé% gaﬁ?ﬂgy ))aq hgﬁresicble was then

dlre(cﬂy Iﬁihhﬁed bP{lash cdmldn U‘ﬂt@)l‘ffa&fgﬂéﬁh'yfw—’f% Mé(DH RX 15 éﬂaﬂireﬁfjelutlon) to
r 10 min before aﬂtreate dropwi se wt

At 555 dhsee e ADGB 6ok B BrbatibAS Aot whgs bW GermBSINIS (ESD) e
513 (5.0 nL) at 0- 5C under N2. The resulting
@Altl n m xture was subsequently stirred at 0-5C for

B TR TN L R TN H——

Aniideddd with water (15 nlL) and ethyl acetate (25 ni).
The two | ayers were 15 separated, and the aqueous

| ay&fsuéﬂ@ﬁs@ﬂbf ﬁ&&ﬁl@rlmiﬂ}dﬁ)txs}yi 3 §%ﬁ€ﬁ£ﬁ&@pﬁ&nglqh"[ﬁ)f Comb. Chem.

The conbi ned ani c extracts were washed

200022691 b amide razig (EQQ ar h?%dﬂladh@dﬁMFMéQﬁnIs)waﬂShd{en(fmﬂlo minutes in a

70 B R S B PR SR SRt Raa 2 e 635
mmmieB); 258 klfsxEhearbeieacie (08 agl €08 nehely, laﬂa)dub@raﬁﬁéurﬁbdﬂﬁﬁde 51 2mlL, 7.6
desi red 4-(4-hrono- phenyl sul f anyl net hyl) pyrldlne

mmo}). Fhg rgactigpanixge watp%halsery@lr LB 2 83 Pe, anditherthoweesin was washed with
DMi:l (1@95510\’mL)’- 95%15 ﬁﬁ) 1 50 S5 SHAYRRhyIE&AGESR0RS 10 DV REFLR dried in

COfT'pOUI’]
VCZCHO

A suspension of the above TFP ester (35 mg) in 1 mL of DMF was treated with amine
54 (10 mg, 0.027 mmol) and shaken for 18 h in a 10 mL polypropylene cartridge. The filtrate
was collected and dried to give amide 4011 (11 mg, 0.022 mmol, 81%) as a yellow solid.
"HNMR (300 MHz, 10:1 CDCls: CDs;OD): 6 7.89 (s, 1H), 7.75-7.71 (m, 1H), 7.55-7.52 (m,
1H), 7.46-7.30 (m, 6H), 7.16 (dd, J = 8, 2 Hz, 1H), 6.45-6.44 (m, 1H), 4.70-4.68 (m, 1H), 4.60-
4.59 (m, 2H), 4.03-3.97 (m, 1H), 3.73-3.71 (m, 4H), 3.58-3.42 (m, 2H), 3.27-3.25 (m, 1H),
1.90 (s, 3H).1 LCMS (ESI) m/e 501.0 (M+H)".

Example 49 — Synthesis of Amides 4010 and 4012-4105
Synthesis of Amide 4010

Amide 4010 was prepared from the TFP ester of N-methylpyrrole-2-carboxylic acid
(477 mg, 3.81 mmol), which was prepared according to the general method of Example 48.
The TFP ester was reacted with amine 54 using the acylation procedure of Example 48 to

synthesize amide 4011. The desired amide 4010 was obtained as a solid (10 mg, 0.022 mmol,
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A solution of boronate 81 (200 ng, 0.53 mmvol) and
brom de 301 (150 ng, 0.53 mml) in toluene (9 ) was
wonrestoagkini t h sol i d potassi um carbonate (220 nBCTAISS004/017101
mml) et hanol (3.0 WD 2005/®19211 PCT/ US2004/ 017101
and H20 (3.0 nL) at roomtenperature, and the

81%)93@11 3Pe 3H7.dR: I RCl: EDsRD)d 6Jalsd6 (mhﬂé)a 7t33r(ed, J=9, 2 Hz,

ARG B 37 GRD 2L, £1°0; B8 RIS P18 AAE R 7 s

3 H}zel’ffﬂ)a Het7e4.69 (chEHY, @dbait4. o1 28 92856 {h) el@{)dﬁgé%sq @T’I) 3.73 (dd, J=
,}kﬁ tlnes &?@!"n under a_steady stream of
9, > BEP g SRR B0 (% 3Haf LGMS eSTpmte AGSHEEVEDNS
showed 5 that the reaction was conplete, the reaction
SynthesivipfeAmdde 4003 ed down to roomtenperature before

being treated with water (10 nlL) and ethyl acetate (20
L) AntideedQldovdsgyepasediiom the ERR esitrart,3-mathytshfomdbeebis acid (1.27 g,

t ted th..eth t 2 1
ARSI g L ek, o
este(r 3va>s réddtedlyitiafelire FYUisHoARe AGURRH ORISR IFxhin 8]*# sgnthesme

dried over MgSO4, and concentrated in va

amlﬁééphh eThdesirae ﬁmrflmﬂﬂz aehs phtafied b aE@hcb dBung, 0.024 mmol, 89%).

g sty E91 10 SAC2 L L J S PBl 1, 5017

(m, WBT) CTh 6461 58(inf, 128K), T1pSHT. 29t(an6Hr)g7 ® (drdoyimgt Qlﬂkellﬂ') g 73- U171 (m, 1H),

45433830, aDB05 SR04 EH?%J%@%&&M@ YB3 @5@,4&@ 6H), 3.30-3.27
(m, Q1 3303, BH"U%W%%%’%‘%%W%)%O* (0.5 15 nl)

was treated 13 mmol) at room

Syntt?égpse&a Mﬁc?emﬁ%d the resulting reaction m xture was

roomtenperature for 2 h. The solvents were

{1 AR A T et e P Sttt bas gl apme. 635

mm@l)pﬁvhﬁﬁ%vds@r@}fafr&f dtcoididory ikt 3OR? methd BT Exdthfle 85 The TFP ester
color]less oil,_which solidifred upon standing at room

wasitgagted with peiine54 usnmthe penmiqraspyedureoibamie 48 t4 syntipsize amide

401?/ gil!é‘ﬂééuged%%ya@héﬁ\%ase’o%@ﬁ@l%oé(s%‘hg?%ﬁf g, bt B e%%}))OZLCMS

(ESDLny/evW&6.0t@esEd With m CPBA (9.0 ng, 0.047 nmol) at
roomtenperature, and the resulting reaction m xture

Syntla&isséfi Am@d 4014r oom tenperature for 2 h. The sol vents
were renoved, and the residue was dlrectly purlfled

by Ahari0a9 i GRFQTRIR HARY et @07
h'g@adl ent 25 el uﬁﬁ%n) to affordesulfg%]e 3 01 (Jgi?os & iSmmol)
whi

was peepaist ge¢ading 4o the gahérehmetbbd df Exaplag8n The a"ﬁﬂles@r was

reac@éd \Rfﬁ%’ﬁnﬁrﬁ gggétlelgs% & acﬁ%ﬁ/crancl?l'{l‘lg%e)gllugc%& &{Oﬁypﬁlﬁ‘ ize am1de 4011.
The&ieblfrﬂhﬁnﬂ@ a914 ﬂaﬁs U'gtaln@d 933 SOIED(1B nh O%%%o% 96%) MENMR (300

@@%ﬁ (7 treated wi th m CPBA
MH@ Hbl’) 21 79 é@ni&lbﬁéér%%’%ﬁ@ SEnd. Zﬂﬁezi@&dlﬂ)bﬁ 7(@bJ=9,2
bz, 1A 99?6@2:]{63@@2?3 31 n%@g%; &5 (RO}, ATReS 88 H{lelsl—fl)?ﬁ.ﬁ dd, J=9,

The residue
7 qu 1B 8 .59-3p48 (ofi,i 25%), BYS-BL2As(m, aﬂ);mm ) BHNBLOYISA(HS]) 40 5760

(M+I\I/-BQ+ CH2C12 gr adi ent

Synthesis of Amide 4015

Amide 4015 was prepared from the TFP ester of 5-methoxyindole-2-carboxylic acid
(486 mg, 2.54 mmol), which was prepared according to the general method of Example 48.
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WD 2005/ 019211 PCT/ US2004/ 017101 -209 elution) to
afford the pyridyl N-oxide 3004 (11 ng; 67%yield) as
woabwroigds oil, which solidified upon standi ngCatuse@an7101
tenperature in vacuo. LCMVB (E8By miz 500 (M + H)+.
Exanpl e 46 - Synthesis of Conpound 3005 Scheme 33
The T sstprwvasrepsied withemirg 3¢ efing bapoylatoBposedurGoStede 48 to

ol BN, e b o gl 115 158015 e,
7OWHNMRO(BO$MH1:LGQEISC|DC13E F@}Og@ 2@772795 (()m lH)i g4r§n7o llﬁ); (m, 7H),

- ride . \
694 1R BE 14 STk ST 61 (i L ik P GRE9HD, 10365 93 {m, 280, 3.71-
3.61 8, Qﬁ%gb_gg@,ml iCI@ﬁsd(EtS‘Ugﬁfe Il_elw%{frz m., 14.3 mol)

in THE (20 nL)” 10 at O ter stirring at same
B R e om0 17 ot on washi ng wi th

S0 ARy PE s et Rl eS o iz O SHOBME (3:1, v was
treaB)"dO&:O‘i)ﬂfﬂ @g%(@%%ﬁ(—?)%grg?gal?ihaﬂﬁg% 0 mf%@(ﬂ)%%%&l,elmgﬁe)qﬁlgfzgt %“&)@der argon,
andgHgEFSH]&Pg 334???9'!1 ixfEresvas stistsfl wedp ¥ far 30fmia before beieg ofated with
sodfin E ARl o i C A4S 15 3 47 et b BRGH Fiis °C. The

reacibdediixtwwe 2@s sibseduentipktined 25 °Tror 6 hgWheéh BIOt &N HPMESshowed the
removed in vacuo and the cruyde product was collected
redlbc&

VE RRAHOR SRR 323 FRmRIelsy Bryueactipn sk ugmvascanpenated in vacuo.
| . . . . i
Theaelivewadiaks @ﬁlﬁ/ct;t _ rlffe%%g}fﬁlgﬁl:(l)lh %h}d?neﬁg/%h@g(oﬁg%‘g\?%HCHzch

system (1:2:2 - CH .acetone) to gl
gradiogslun) ip progies the d¢sir8d 96-[ M- LSO ¥ - { HQEindlif-290%ethyl)-amino]-

ot AN T RR A E el ot
paleayiivey 5, 186h EaidifbdlupdiRahding aPMonVReapelat $5lvilhbN 'H NMR (300
MHz, bﬂfsl,(')-g’?)' 3185 (s, 3H, COCH), 3.44 (t, 2H, J = 5.4 Hz), 3.79 (dd, 1H, J= 6.4, 9.2
Hz), 3.88 (s, 2H), 4.17 (t, 1H, J=9.1 Hz), 4.30 (s, 2H), 4.77 (m, 1H), 7.41 (dd, 11, J = 2.0, 8.0
Hz), 7.51-7.63 (m, 8H, aromatic-H), 7.74 (t, 1H, J = 8.0 Hz), 8.04 (d, 1H, J= 8.0 Hz), 8.18 (d,
1H, J = 8.0 Hz), .27 (t, 1H, J= 5.8 Hz, NHCOCHj), 8.87 (d, 1H, J = 8.0 Hz). LCMS (ESI)

mle 499 (M + H)".

Example 51 - Synthesis of Amines 4018-4026
Synthesis of Amine 4018

To a solution of 0.032 g (0.089 mmol) of amine 54 in 3 mL of MeOH/THF (2:1, with
1% acetic acid) were added 0.009 g (0.080 mmol) of 4-pyridylcarboxaldehyde and 0.027 g
(0.12 mmol) of sodium triacetoxyborohydride at room temperature. The reaction mixture was
allowed to stir at 25 °C until the aldehyde was consumed based on TLC analysis. The solvents
of the reaction were removed via rotary evaporation and the residue was then purified on a
preparative TLC plate to give 7.0 mg of 4018. 'H NMR (300 MHz, CD;0D): 4 8.57 (s, 1 H),
8.48 (d, J=4.2 Hz, 1 H), 7.91-7.33 (a series of multiplet peaks, 9 H), 2.05 (s, 3 H). LCMS
(EST) m/e 449 (M+H)*.
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carboxylic acid (26 ng, 0.15 nmmol, 1.5 equiv) at 25 C

under N2, and the resulting m xture was treated with
wakals/0i2815 ny, 0.15 nmmol, 1.5 equiv) at 25 C padais20d2/017101

The reaction mxture 5 was sudSequently stirred at 25

C for 12 h. Wien TLC and HPLC showed the coupling
Synthgsis pHAmine4¢dhpl ete, the reaction nixture was

concentrated in vacuo. The residue was then directly

pur T6 aedlubign bf HR0 g¢0.0mmél) ofmhiag5aphy rx(]Dof_?'l%eOH/THg (2:1, with 1%

acelff i Weraad sk BH57 8 0 Sh el bl %a@%gg&gsho;gapﬁg? and 0.094 g (0.44
mrRPV 60 divkiMacétER bordHyRiride l@og%elﬁ‘g&% J%%%E o%é%ﬂue was

General Synthesis of "Carboxylic Sins
alloyyed tegtit Hedi °6 wtil therpldpbydOwas ¢or$u1$1p¢ b&ed on dmcpmamw I'The solvents

oty PR Y oBL i  SSESBREh Bk BB v o
prepnaﬁ»ﬁm:@lmbo §06 45 hakaol or IH@IMR'QN()?I@IHz”C%O& Bbcly): 5832

o%‘l? p}/l ene cartrldge and then treated w't
(d, Jrr Blzgl Ear o (d, Ve adiH. 1 H)02.94(d,6.=36 Hz5] Hmﬂ 79-7.36 (a series of

S8 BOLES ) 51 0 18 AR TRk, R s i 49

(M+Hjction nmixture was shaken for 18 h at 23 C, and then
the resin was washed with DWF (10 x 50 mi), THE (10 x
Syifitflesid-of 4020d net hyl ene chloride (10 x 50 nL) and dried
in vacuo. A suspension of the above TFP ester (35 ngy) .
|n 1 10
ok H‘sol%g%d@g(‘f]% ﬁ%l}f@f ;ﬁnfﬁénsﬂ %ﬁ?xﬁt&“MQé%/f'ﬁF (2 1, with 1%
acep@ B(\;lé} W@/ﬂt@ﬁé Od)éf)tgr(DdZ@erngﬂ) ef Q+HehzﬁhmncaMahM1k@é)&Iﬁrb 094 g (0.44

mmg@ gds %%JO{R}% eg?>fy§>oro 5 4Qt(1ré 11 atilga %%@M@on rr%}(‘(r)ure was

allo@@a@);tlr 1@ 2% OEgmﬁﬁ‘%lg %%@r%hyge I_})z?s“ JonZ&nédTEas\%(!l_'%% TI%S%QE’SI%Z The solvents

of tée mgcf@mwer@ FFMaYYd viarotgy £ve®ritign, and the desbine wasiBer( purlﬁed ona

prefpiv S incth st clor i 3t Booibi, o eeBory: & 7.44-

7.01 (Ea':“dehemﬁmﬁ %1&1)64}45@%@@%' PIHIZ% 92 @@kfgﬁ%kf 258% 5D 3.75-3.60 (m,

des 4010 and 4012 5 Synthésis
1H)\nLGMS4CEﬂI) mbesA88r@pe)Ed fromthe TFP ester of
N- et hyl pyrrol e-2-carboxylic acid (477 ng, 3.81
Synthesis) of Aunimdd024s prepared according to the general
nmet hod of Exanple 48. 30 The TFP ester was reacted

Wi tTo asdlogorbdf (460G (0. IBmaRY) Gitdndhe B4 RCEANS 6F Méoﬁmqp (21, with 1%
48 t@)osynt hesi ze am de 4011. The desired am de 401

acelipacidhver pddeddb032 & 6 2Qmund) ofip-qeingipmcanhokaldahpde and 0.094 g (0.44

m%ﬁ%’s@%%%%@ﬁ%@%@el% 1’% iex%ﬁ%%tﬁ%:?{?l‘hg :'E‘li_%%{:l;n %ggt%re was

allogved to Stir &8 25 2C hintil th bdeh¥dedBastcoB2uingen baléiﬂ on ng;an?Iggm Jte solvents

of ﬂﬁlg rea%thqzwas?pmov%F vig gq{ca@fge‘%/éﬁﬁglr%fi@_‘? ar’zlci il@zgcgd@vv@s(ﬁhe@p}}nﬁed ona
preﬁéé@;%rfﬁbmf@g{age o %#{)e 49(?9[1&]8 %5 &gn 3@9N1\/?{ Zs%g %ﬁ*ﬁz,@%n? ESCZJ?Ch) 5 8.89

(s, InHp 8485(s01 HMH8)3+(d, J = 5.4 Hz, 1 H), 7.95 (d, /= 5.4 Hz, 1 H), 7.80 ~ 7.34 (a series
of multiple peaks, 9 H), 1.98 (s, 3 H). LCMS (EST) m/e 499 (M+H)",

Synthesis of Amine 4022

To a solution of 0.100 g (0.28 mmol) of amine 54 in 3 mL of MeOH/THF (2:1, with 1%
acetic acid) were added 0.042 g (0.27 mmol) of 1-naphthaldehyde and 0.119 g (0.56 mmol) of
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5 Synthesis of Ami de 4012 Am de 4012 was prepared from
the TFP ester of 3-nethyl sul fonyl benzoic acid (1.27 g,
w6 .28G/omvl ), which was prepared accordi ng to tReT/US2004/017101
general nethod of Exanple 48.21%he TFP ester was
reacted wth am ne 54 using the acylation procedure of
sodiyra g cetoxgberohydrivietat siane tengriatiere 4 Thd reathien shixstinfeashs allowed to stir at

25 a(g!,}gtel tﬁ% %l%mi\(}sﬁ oagg;gl ﬁedﬁ@éadl rbjgegggglm(ﬁyg S(gleénts%ile reaction
we. rgﬂqogedéﬁla $6%rg]éd)impm§tli|)&ﬂ 'aéd g}%e_r@ﬂliue]%s thén 1tYec19(;n ? é;gbaratwe TLC

1H),
plafp-to givesOpg 0@11922 szﬂgMR (B00 (Mitz, 1w30D &, (519@1@) 58 7(9m~ 7.24 (a series of

ik i P4 b S, sl e e Do iy

540.1 (M+H) +. Synthesis of Am de 4013
Syl{f&%ﬁ&“& %d%as prepared fromthe TFP ester of

4-f) uorobenzoj . c aC|d 890 6.35_ mmol), which was
pr eparEAUHER B Q}#%gt(% ngﬁ%mme Adimdenloos Mﬁ@WTHF (21 with 1%

acefi8 ac1a-)b‘%efEFa'ad@d5@) b4 g\ﬁg?j n%?f% %Ej[aeﬁﬂie @glll @% fol) of

acyl at 1 on procedur 0 syn
sodag triacTlosyhkieshydeide atioben #hpsranas. Thé miatiich @iktareS@sialowed to stir at

25 e R0 o e R S 800 T n

werRlr&Raveitvih E&ﬁ*yte]@\?\%&gﬂi)oxﬁ %&fhe%suﬂi&%ﬁfléﬂ lfrlf?eﬁ' dh eg]%xega@atlve TLC

g, 6.35 mol was prepared accor Ing to
plafgéfméwal32rmg 23t Hmmﬂ(éoaMHir@3mp+@@1@) W83.50 ~ 7.22 (a series of

O

e 4014 was obtained as a solid (13 ng, 0.026 nmol,
Sy‘@g])a‘s ofiApine 402do 25 |sz CDC13) 6 7.72-7.70 (m 1H),
7.54-7.28 (m gg 3 (m 1H), 7.17 (dd, J= 9,

2 ﬂzasqlpblongf ®©30¢ & (0. z&pnmczi) @5uning §4 {3 i H)f MAOBUTHF §2 1, with 1%

ace{i{écfl&@%rgﬁgg%&?%ﬁg gc}%s Hilap b B c?yﬁ%ar%?de&y%q.ow g (0.42
mm8H)of sbdivi tf1ErSdtOxyrbbﬂ)h5@ﬁdd)at ot *tblﬂperﬁﬁf&:th hIQ?EEa@IB?/ﬁﬂkﬁlf@e was
allog/eg}%) @Aglﬁ d@ |u€t11%t?1@ Sg%e\ggsrcggﬁéﬁgq%gf PRy TL@e%4§rrs1so The solvents
of U bt P 508 S50 e B0 i ons
prepapaive THeC PR togfier30namgrof#024d HNMR @G00MH4COSONY: B18€39 (s, 1 H),
s 3G P E IR b ot ohnd G, o

(ESt ],Q/emgg (101.@11)9 mol, 70%. 'HNWMR (300 MHz, 10:1 CDC13:
(%DS ’g87-7.79 (m 1H), 7.48-7.14 (m 7H), 6.94

Syn@ﬁesm]dl')Al?ﬁ](e?nﬁn 81 (m 2H), 4.67-4.61 (m 1H),

4.02-3.93 (m 2H), 3.71 5 3.61 (s,

3|'l)To so%@tbcgn Ofé{";ﬂ%%éﬂ%lgﬁﬁﬁrgf&glﬂ%g%m% &Wo'?)MeOH/THF (2:1, with 1%

acetic a01d) were added 0.027 g (0.25 mmol) of 3-pyridylcarboxaldehyde and 0.089 g (0.42
mmol) of sodium triacetoxyborohydride at room temperature. The reaction mixture was
allowed to stir at 25 °C until the aldehyde was consumed based on TLC analysis. The solvents
of the reaction were removed via rotary evaporation, and the residue was then purified on a
preparative TLC plqte to give 30.0 mg of 4025. 'H NMR (300 MHz, CD30D): 5 8.57 (s, 1 H),
8.48 (d, /=4.2 Hz, 1 H), 7.91 ~ 7.33 (a series of multiplet peaks, 9 H), 2.05 (s, 3H). LCMS
(EST) m/e 449 (M+H)".



10

15

20

25

30

A solution of amine 54 (36 ng, 0.1 nmmol) in a mxture

of THE and DMF (3:1, v/v) was treated wth
wqubeseidne- 4- car boxal dehyde (16 ng, 0.1 mmol, BCO/US2004/017101

equiv) at 25 C under argon, -Zdd the resulting

reaction mxture was stirred at 25 C for 30 mn before
Symfdieyig of Amtined02G t h 10 sodi um tri acet oxybor ohydri de

(NaB(OAc)3H, 33 ng, 0.15 mml, 1.5 equiv) at 25 T. The

r eato aonlutipn 0lif 4000 28 henrej) enithine Suiin BeAL 8f MBOEPTHE(2:1, with 1%
reductive am nation

h...\W TLC HP h d th
socfi A6i8] DRSS DD (B35 THBOD e5ewakichida inded Qe (042 mmol) of
sodg@h @%&fo&%@&ohﬁﬂri@%@ foom tEHef LRk d4fe r‘é%?’[l%lgl%% 1 'er\%;stall%wed to stir at

ﬁérified y flash colum chromatogra
25 mlcﬂ%@@thydgr\MicemunmdLhaF@Mn Tblc ;anaﬁsilc.)eTh@ ﬁ)ldiﬁﬁé éfaHe reaction
- . ro-4'- .qui nol.i n-4-yl net hyl ) -am no] 15 .
weig S i KR s a0 i B s et ese ety pppsrative TLC
plaRltB g G26H0hE of 826 TUNMEE Y0 NIH) CBSODRAL 9-9l § O Llckies of
whi ch solidified upon standing at roomtenperature 1n
muljiplei @eaksHl VR 1806, 3 bz, LOMSQESD)/8 438 §8I+HH'. 3H,
COCH3), 3.44 (t, 2H, J=5.4 Hz), 3.79 (dd, 1H, J= 6.4,
Exsmple 327)Synth @8 dfsAmiid)4038. 17 (t, 1 H J = 9.1 Hz),
4.30 (s, 2H), 4.77 (m 1 H), 7.41 (dd, 1 H J = 2.0,
Methdd AHz), 7.51-7.63 (m 8H, aromatic-H), 7.74 (t, 1H,
J=8.0 Hz), 8.04 (d, 1H, J= 8.0 Hz), 8.18 (d, 20 1H,
J= 8.s6lutien of 8.08% ((15.9 Hholof 2 ) ( 398 .
BETRREY) OOHZ).—éL(C]VS (ES(I)? moezg%gan?lmzifég@@%x%f)g’m
iodesuiceiningide Hue§ B! f trifliorrasetinoacdl wavkeatedytnt5N&S far 63 Tird mection

e AR
residies wagaghdn dis@c;)l@étBilrgZ(Xr(])QgI)c&Qiiédmjg e%)hze?,fwash?% selqélentiallly withf saturated
- nyr C xal dehyde and 0. . mml’) o
Nali% A2 1{4 X 2&3@%& Hyeruligte 40 oo asihyined 0 md), diipdover
: . i L . . nt il
iy —

NMo(306 MHz, GDCHLhe 8.6064 i 61), 89 &, ngMpved via rotary
evaporation and the residue was then purified on a
Pr ePad gdlintich JHLEBML @348 hndl) ¥f4-TodBistRaRle HOBE mild -100°
(390, e coso%:gggs. 27 (el R I -100°C was
addeg, dropwige 22 m} (3p. @) efarBuki @16 Muinteyines). pimkeaction mixture was

e o et P ——

the Antne Wddls9irred fartises fatt30anind - 008D MydrBctdidaal 13640 ml of 1 N HCI
. m.ne 54 in 3 nl, of OH THF (2:1, with 1% acetic
in efhih e B @ cod smgepgionguisfie Jepfllowed o warmn gradually t
o o ; . .
25°C- GHE BRkthRSsA BRXA \gﬁﬁ)é ?rl %@6 nfh), Wiindh gegrgedfﬁlapm%h)s?ﬁ:éated

sodi um triacet oxybor ohy e at”’roomtenpera
NaHEQe 108 mlypxd buize (188 nd), aricd weet MS@4, ifilterdd 228 cGnesntraded (at 0°C) to

aive, O 00 e U et PRI oA et b eatiabaiot §om TH NMR;
contaxdipneciivith fesiRANEINTE) sfasitahle puis HhesR iR Yiisbigs Rcdbns. 'H NMR
44 ng of 4019. 1H NWR

reparative TLC plate to give
(30Q MFE. (ARSI 6151 45.GDE )05 (8 BHES.68@, 185 5.4 Hr, 1 H),
8.06 (d, J=5.4 Hz, 1 H, 7.94 (d, J=6 Hz, 1 H),
7. 79solutdéh ¢f.8kg (Es2 afmol) of amine 54, 1.03 g (10.6 mmol) of isoxazole-4-
carbaldehyde, and 4.750 g (22.4 mmol) of NaB(OAc);H in 30 ml of DMF with 1.0 ml of acetic
acid was stirred at 25°C for 4 h. The reaction solvents were removed by rotary evaporation.

The residue was purified by silica gel column chromatography using 5% MeOH in CH,CI; as
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mul tiplet peaks, 10 H, 4.83 (m 1 H), 3.97 (s, 1 H),
2.05 (s, 3 H. LCVMs (ESI) W 499 10 (MtH) +. Synthesis
woh00502@170 a solution of 0.080 g (0.22 mol ) efTASR0&/017101
54 in 3 mL of MeOH THF (2 1 2th 1% acetic acid) was
added 0.030 g (0.20 mmol)
eluent [giye f G Sz 403Replys bS&;gcpf theogingying@mediatemtsINMISEESI) m/e
tri acet oxyborohydri de at room tenperature. e
S(WW b hydri d Th
reaction mxture was 15 allowed to stir at 25 C until
M{I]ﬁ%lgldehyde was consumed based on TLC analysis. The
(9
vents of the reaction vvere renoved via rotary

ev:‘gor i IIP’\EJI) gf 11'@@ 6%3 ) eS gg}\é\%él @?@thgkgé% | fll%ﬂ%?{ldptert—butyl ester
in 103RGMEN mld’xa@%@c’tmgﬂ ot Zédb f(% 601']- ’fl?e I%Q&io%%‘%%e was then

mul ti pl et peaks,
dllugeds\glt]q 80 ngd oﬁ):het]gfl ¢’31e3alﬁbﬁ emad "ihel—@ohd W@V&fa(sE@l Vith\diedl88 ether and

dnegl\(gg%re 0. %%g? t hesél)zg’l- -y%l’é\ﬁn%n agﬁrcl)érz %8%51‘_0%(? ﬁ@ééﬁbﬁ%&gle purity for

use Gr?s%sec&ﬂeh&e&&ﬁon@(?éﬂﬁ\ﬁv[ RQBO0D MBS, ©MSIRS @0@%21 1) @6@% 1 H), 3.94

mmol ) of 3-qui nol i necar boxal dehyde and 0. 094

(@, Hmék ) EBf sodi um tri acet oxybor ohydri de at room
tenperature. The reaction mxture was allowed to stir
at AZSol@tiomn of :hldelkyele A dehyee, Wdd mnools lﬂwﬂdxmséddmﬂﬁﬂﬁmne

e e ST e S e ST 126

8511& B'rﬁl&ofﬁlﬁwl\éﬁ‘ (Wd%rsﬁ%ﬂ at25%e f&Lﬁhp Itat ?fsabﬁorgé(ﬂ?en‘& %Iaggen‘i’dved by rotary

evapfratign, 38d the regidpg wasmg‘le(dday prepa@atm rtlzm-layelﬂ)chrom@@rémy to give

f I tipl
o158 e s LV BSOS e 485 (ki .
t f Am 4022 30 T luti f 0.100
a3 msgnfiess AUAMBOIAIT 3 of NeCH THE (2.1, w th
1/on%§gcet Igﬁ ac) Egéhgwt]@;s%%%a n{egf(égl%ﬁ%& tilz(gy%égls (?f compound 4215.

2005/ 019211 PCT/ US2004/ 017101 -214 sodi um

Schemp ddet oxybor ohydri de at room tenperature. The
reaction mxgure was allowed to stir at 25 C until
t he al dehyde[jwas consuned based on TLC anal ysis. The
sol vents off"tt eaction were Penpved ia rotary

evapor at i on, res due ya je ed on a
, j(o glN\ggo ’g

preparative TLC , 4
(300 MHz, CcD3OD % Cbcas 7.24F(a séY/K@s of 5

mul tiple peaks, 14 H), fOO(QMF 3 H. LGV ( On m e
498 ( M+H) +. S}/ng esi,gnof Am ne 4023 To a S%E i on of
0.100 g (0.28 nmbl) of amne 54 in 3 THF

A, it.h 19 acetic acid) were added O. 024 g (0.25
Syngl%esrs)of&;mg g"{?’al dehyde and 0.119 g (0.56 nmol) of

7 odte rBron PR a2 TPt Flndl] ek aloes Bal B bl Fvas teated

with A2 Nbdleier MesyleansiEdIh@sear, o900 nA A ddhfim The
solvents of the reaction
triacetoxyborohydride (3.20 g, 15.0 mmol) at room temperature, and the resulting reaction

mixture was stirred at room temperature for 6 h. When TLC and LCMS showed that the
reaction was complete, the reaction mixture was quenched with H,O (40 mL), and the resulting
mixture was stirred at room temperature for 30 min. The solid precipitate was then collected

by filtration, washed with H,O (2 x 50 mL), and dried in vacuo. This crude material was
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were renoved via rotary evaporation, and the residue

was then purified on a preparative TLC plate to give
wG@2005p1e%114023. 1H NMR (300 MHz, CD30OD + CDCl3pCT@SZ003017101

- 7.22 (a serles of nultlplélbeaks 9 H, 6.39 (s, 1

H, 1.90 (s, ESI) me 438% g?
subssaenibspurifisd b@(nﬂfﬁb cabzm sorrgograghy (il 5% MeQH-CBCh gradient

ol 5P 425,50 S BT G i s

ds) 32108 (s BHL,AEO0EK R D disty,Be1, aMe)) 3 BB, @H| 0 =424 HID.96 @f 2H, Ar-CHy)),
sodiumtriacet oxyborohydride at roomtenperature. The

39@ el Holdl =fi-%t9¢ Hzwds35 (Bl 1Fbviecd 2 6123.44.90 ath 925(nr;1Hr)th $8 —-7.80 (m,

Wa@@n@*’a%d?ﬁy&“%ﬁ o A NSO B S BTk e (1%
tlon d the residue was then purlfled on a 20

Sy“&# aLe PAmEg 42le plate to give 30.0 ng of 4024. 'H NMR

o, & goffion ol 497 (0708 319 Buldy il 6 mid ad feeio acid
(0. djb mIl) B8 teSatedBwith quﬁa% 3cEBbxalalif dé 4908 W%,"@ 71 mmo(l) and sodlum

Synt heS| s of Am ne To a sol ution of
triagai@yborsthydrifie€0.630 g,rﬁ) 38 nnnobfan%tin%dr #R30Q far, 2 I Aﬂdlll%aal sodlum

il o5 AP AR A T Ry Bkt i

reamﬂlmumé wag efiged/ i1 6 Ry dhe delvalt wRMb MmN ati, @nd HRGesidue was
reaction mxture was allowed to stir at 25 C until

dissoyed ap d &y denlbandasadesad (beRem Ly andriretedhwitly gnigolimna-

t r ' far
carbZo\?;Jgt‘élgE%?e (g‘%ﬁs %g O?Eﬁee}g&ld%\%dﬁuﬁ %Xf%%%rr?}?ﬁg% (%080 g, 0.38 mmol)
andptiepdfatd h/eAﬂIﬂﬁopdtla;bélutrotngcet@(yibﬁrdhydﬂd@@ 08024 0. KBhlmliiNB was added,
andthe re'lulg%?n mixtere \)Jas -ﬁtlggd ?og 6&2\,. Tévg rgafct%;g p?l;{él?eewa%)@i}ggd wgh methylene
N )80 B S s ) i
OVeMaiﬁ)m&Va'mratlmiiﬁblwnt wélded tdde groddct2 hintovgs mufified by flash

ot B T AR S SRR

metBith] & 08 In@h{IendehloH@:dth@facetaRY tdd¥ford amine 4215 as a solid (0.030 g,
triacetox bor ohédr ide at roomtenperature. The

0.03%mealcH (B8 rar 5634 tH)'stir at 5 25 C until
t he al dehyde was consunmed based on TLC anal ysis. The
Example Sdt- Syothesiscof Sadfidd 4216 andrSmlfoaideA42d7vi a rotary
evaporation, and the residue was then purified on a
pr eﬁ;ﬁcmbﬁ\ielejﬁg@ thpbyttlests@f gompoﬂﬁlsazm and 42072 Bentil diMRide 90 is

dispjiteg iR e heid o ﬁjfor%ihlgece 51@2 VDB of 467 pifpgded thiol 403

wh161$3/a§ Mihilated Ve6R DT &nSRethy é’l&& sﬁﬁ'ﬂ@mﬂp%ld&@on of 4216
Met hod A sol ution of 8

ther} proxiled selfemde 421730 g (139.1 mml) of N
i odosuccinimde in 60 ml of trifluoroacetic acid was
Schemeféd to 50C for 6 h. The reaction

o}
T3
HN~< N o]
1) CH3C(O)SH \)—-/ O
N\/\/ DMF, Cs,C04 S eE—— O F
NHAC ————> O N
2) LiOH F Cr\}—\Br 4216 X =§
THF, MeOH, H,0 NaOMe m-cpBa (

SR 402 R = G(0)CH,
403R=H Z N

A

4217 X = 5(0)
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m xture was cool ed and evaporated at OC to renove the
majority of trifluoroacetic acid. The residue was
woheos/od9msol ved in 200 ml of diethyl ether, wasbeas2004/017101
sequentially with saturated-238NaHCO3 (40 ml x 4), 10%
sodiumthiosulfate (40 mM x 2), and brine (40 nm),
Synthesiciofoshderide@04, filtered and concentrated to give
16.50 g of the desired 4-iodoi soxazol e product. 1H

NNMKCBE@ S¥HE,0 £BABY0]6Was dibsdIsed ih CRLCI8(2BMI Sand Hildig’s base (2

SRR e o S b S S48 S
soh(tt%ﬁ sﬁn@&ﬁ{ Pt f&f 4 R- 'Bh'é—fnl)gtﬁreﬁwﬂl efia )mL IJ%Eac{%l%@?stNﬁ—“icm and

m xt ure was lowed to S
extioiedritith QHz@B(&TX 50 384)4 Thvmd)l)lbmad; otg;idted:xtractt iweremva@hadl @vith brine,

el BBl e 4B oStesmleiho I i 5 aem otpiyeloRepfid” The crude
mateas] ifietl by 50{2a Gel (ﬂﬁ&nﬁtbgrabﬁﬁﬁ)t gl%l ciTbdd®as¥BSoff-white solid
al l owed to war r{%raduall The m xture was

2.1 Bl (HE MBS D266 THO  Haa 8 (L GBIONa ED MMM + CHSCN
+N§8{urated NaHCO3 (100 m) and brine (100 m), dried
over MgSX, filtered and concentrated (at 0C) to 25

ive -.2.00 the desired isoxazol e-4-carbal dehyde
Sy"?h%sés%ftﬁhoegge?“ﬁ%tl on from 1H NVR; contam nated with
Et OH) of su bl.e urlt
Sttt anatshacnrhers. e RiRe s il ptdgpD was added toa

mixkie OF cﬁl%r1dé—9‘l‘|l4 O@g,ol@ g ﬁlmol) aﬁDd C§C@§ 352 ghdd mnﬁ)l) 1n DMF (25 mL).

sol uti on of 4. am ne- b4,
Thereact®nrivasl s}lrr@fl at @gmatzmperanue écarz&aium hiiue, SOembI oﬂwm@ vgs added.

il R OB IS e ol AT B Eoves s

m/z4ad¢h ef)50l vents were rermved by rotary evaporation.
The residue was purified by silica gel colum

SymthésN St gd1ansy using 5% MeCH in CHC12 as WO
2005/ 019211 PCT/ US2004/ 017101 -216 eluent to give

| nter rreg%gf}gé qgéﬁ%@@%ﬁ%ﬁd ésﬂ‘f%b‘&(o}\‘,ﬁoiﬁﬂi %gh 03 gmoD) ina

mixswk of iF6 6D IﬂL)QMe@H 6005 L yrarcl \)Ja‘rejf (20 mL). After stlrrmg for 30 mmutes at
ester

rooin i BéiRture pldeT Bt o OO (55 AC e U P amaediloation. The
ﬁltrﬁférw& ditutebngith Raet (30mI), )ébh'é'e%trﬂﬂféa td Rfdbve @kéa&ﬁ&;‘%h)@n%shthen
of diethyl ether and filtered. The solid

0. m
neuWalwédWh 1@odies A odt-white prioduct 0B €315 ted wgs v@le&teﬁﬂvygﬁltrfatlon ina
ywlgogf??agaé%m-@lsbne}z hyk 'le mydr ochloride salt of

for in subsequent reactions. 'H

Sy%%kg(%?s&lﬂ\a}z42égwsq .6 9.02 (s, 1 H, 8.68 (s, 1 H),

10 A solution of al dehyde 92

0 i St PEATEH T3 .50k D sk AR SR g L), methanol

(. 331{519)’ @nd @ﬂﬁethﬁ%r%ﬁﬁ@é’%(ﬁm%@ Qa8 treéteg Qith SBRhn ﬁl@théxﬁ’: (ﬁ% in

was stirred at 2 he reaction solve
meth@@h%%v@d 1gymmot)sang 2- (évcamnahylf)avyndamchrﬂrsermési 2113@ for 0.5h. The

readffl n?\lf}gdré g,%g g,gé(taé’ LR @X&%@&E‘df %Elég{a‘/r SR g 0005 mL),
and(thé'ﬁhtbr layer was extracted with methylene chloride (25 mL). The combined organic
fractions were dried over Na,SO4, and evaporated in vacuo to yield crude product, which was
purified by preparative thin-layer chromatography (5% methanol/methylene chloride) to afford
4216 as a white powder (0.12 g, 0.26 mmol; 48%). LCMS (ESI) m/z 466 (M + H)".
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15 Exanple 53 - Synthesis of Am ne 4215 Schene 34
depicts the synthesis of am ne 401 used in the
weoeypnmisiiesits of conpound 4215. Schene 34 0 H MeCTNSED04/017101
MNH2 \ O F/ N\ NaB(QAc)3RI#E-N~ O DMV H\'H 92
AcHN 401 AcHN Synthesis of ami ne 401 20 A sol ution of
Synghenihgisulfozide3i24% g, 10.0 nmol) in anhydrous DVF (20
m.) was treated with a 2 N solution of nethylamne in
THEA (saBitinh of $2160(Orirted, 0. 28noims) di tethylene chloride (2.3 mL) was treated with
triacet OE%/bor oh

[ 20 g,..15.0, | t .
3-oflipEra iheSiet (BT & B il e it AT furia miagtes. The
solveht (va€ Elvapbrat QoL eIPaIdahs bt Bfodﬁc{\g%s?ﬁﬁgﬁﬁg lb? R0 i EMRro graphy

showed that the reaction was conp eact 1 on
(5%mingthanel/metbylgueeld oiade) wh afford2117 492 mihjte pawdert (3693 g, 0.19 mmol; 83

r j 2 ] rejwas stirred at roomtenperature
W'f@‘?“@#)ﬁ’%‘f?@%ﬁ ‘preci pitate was then coll ected

b iJtration, hed with H2O (2 x 50 nL), and dried
Exﬂ'ﬁP{?a%J Synghps @fﬂia@vaZ&ﬁ-%ég WO 2005/ 019211

PCT/ US2004/ 017101 -217 subsequently purified by flash
Synthesis,of aming#&d®gr aphy (5- 15 % MeOH CH2C12 gr adi ent

elution) to afford am ne 401 (2.26 g; 61% as an
of fAwplutien ebamine S0 KR BOD murel), IDNSDY1-weplees-arberaldshyde (0.254

o B0 3 s g s

acetilz ac;éd a3 Stélgéd( atD3’C \g(ilr PR T p,eaéili)l)ﬁ(loléveljrtg 9&%&( fé?[nl_(?l'b%l by éotgry

7.58 - L. (m 5 ..aromatic-H), 8. t, . = 5.8 |
evappratipgckig-ps5idue wREPWESA by preparative TN platy to giveAhg of gmine 4218.
LCMfS(IE 'W/Z%ﬁmfgﬁuti on of am ne 401 (0.070 g, 0.19

nmol ) 1 n nethanol "(2 nL) and acetic acid (0.020 nl)

. ké h i nol i ne- 3- b | dehyd 0. 033 g,
Syngﬁ%ig&n%%@ggggésogi%nmo It P?acefg;ygé?oh§d¥i Se( (0. 080gg,
0.3 I d. st t Cf h, Additi I
sodrh a0 of FaisE g 0880 Biro 7 ety oSy Highogeaharpldehyde (0016
g, 0atcnAo8) it HEBW A 2007y, 018 @ndidiad, mPoMEOE with a few drops of

reaction mxture was stirred for 16 h. The solvent was
acelieard 8igs stitrgd@ 38, C 51 - hEhe isastipnesolygsts viire tepnayed by gotary

. [ ' tre with .
v, T s80e RED Tt AL o Ui o,
LCMISAESH mutzidde évox yor ohydri de (0.080 g, 0.38 mml) and

stirred for 9 h. Additional sodium
Synithésacattanmeanphydri de (0.080 g, 0.38 nmmol) was added,
A solution of amine 54 (0.500 g, 1.40 mmol), 1,2,3-thiadiazole-4-carboxaldehyde
(0.152 g, 1.33 mmol), and NaB(OAc);H (0.594 g, 2.80 mmol) in 8 ml of DMF with a few
drops of acetic acid was stirred at 25°C for 2 h. The reaction solvents were removed by rotary

evaporation. The residue was purified by preparative TLC to give 0.484 g of amine 4220.
LCMS (BSI) m/z 492 M + H) *.

Example 56 — Synthesis of Compound 4221

A solution of amine 54 (79.0 mg, 0.22 mmol) in anhydrous DMF (3 mL) was treated
with 3-(2-0x0-1,2-dihydro-pyridin-3-yl)-acrylic acid (36.3 mg, 0.22 mmol) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (62.7 mg, 0.33 mmol) at room

temperature, and the resulting reaction mixture was stirred at 25°C for 12 h. When TLC and
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15 and the reaction mxture was stirred for 60 h. The
reaction mxture was diluted with nethylene chloride
wO02msmiy21and washed with sat urated aqueous sodPamiUS2004/017101
bi carbonate (25 nlL). Drying -2Zer Na2SO4 and
evaporation of solvent yielded crude product, which
LOMS S}p}w ﬁidfﬂlaiglllwagci(mshas ctohtpdxrl t&ttbgfeaﬂitmhlﬁigi&ir% ivghs toncentrated in vacuo.
ene ¢ ride. met hanol : anmoni um hydr oxi de, 5-10%
T R S8 OB el R o o A APPSO Ky -DBL CHLCl,
radfeh0éldtianith affdlldmias 422 5@s5i Onb 04 0  wikitk 1190 "
TS v (ESI) ni/z A0 %#ﬂ’o%sg‘%%%n%ﬂ@‘ LEMB EsD miz 505
(nglﬁi hesis of Sulfide 4216 and Sul f oxi de 4217 Schene 35
depicts the synthesis of conpounds 4216 and 4217.
Exsuple37 < Bywnthesie oDAniidinedi22D| aced with thi ol acetic acid
to afford thioacetate 402. Hydrolysis of 402 afforded
t hi S¢thea@336 Wbstcitesths syailthoslsaif@chiding 1222, bYOARAOY AVl furfurylamine
I{Jﬁg{ji ne Iio X‘Ilg‘llﬁd sul fide 4216, Oxidation of 4216 25
WeICEAH RATL P DEIPr R soRrer chiordero Wsldampdingid2220
HN- ~ O FL 1) )SHN~-= ONO DW DV, C saC® C
Scheme36.NpaAc - | / \ F 2) UGH F N Br 90 THF, MOH, Ha0
SR NaOve X mCPBA C 4216 X = S 402 R = C(O C% 4217 X

= S(O 403R=H § WO 200 92%4 PCT/ USR004/ OL71(R
-218- N chi orm,/xl hal )54 £ y, 8. 4
mol ) was di 550/ VRdNiA Ceiz3o( 204 i) Rand Huni g''s \bagks
(2 o). Met¥anesul fonyl chloride (1.4 nl,42%2.6 mol)
was added dropw se and the resulting solution stirred
Synthesis of wigrile 44 The ni xture was poured into 100 nlL sat.
aqueous NaHCOB and 5 extracted with CH2CL2 (3 x 50
L) Thi¥ hempaurisi wasdnatedfeon ¢-@uhopehdbuenie akbardodids B0 as described
abogrlfne[ dc[| ed gvier 4, filtered, and concentrated
¥ 10 e syitlests of plegholoilyy ' vel | ow solid. The crude
terial was purified by silica gel chromatography to
Sy ?/sésﬁtaiﬂ%m‘b“e%é’@ as an off-white solid (2.7 g, 7.2
mml). LCMS (ESI) mz 377 (M+ H+, 418 (M + CH3CN +
H) +ndex @n axgon agppiphieresa mayture afnitgjed @8 g 0.28noed)t Srfurylamine

27 o\ r t b ol acet,i C i.d

7 408 o iR anf Gl T TRERDE Coch 24 Bl B3Rl o PRS2 mL) was

hea(ed 2080 fot@88. rithelracsion waSATERd (BthI2HA,, WhsBedWth katiated Na,CO;
%l\/F (uZ g m.) . : .

and dried under vaccum. The crude product was purified by chromatography (5:1:0.05

CH,Cly/ MeOH/NH;.H,0) to afford 4222 (14 mg; 11%). LCMS (ESI) m/z 451 (M + H)".

Example 58 — Synthesis of Amide 4223

Scheme 37 illustrates the synthesis of amide 4223. 2,5-Dibromopyridine is converted
to activated pyridyl ester 405 which is then treated with histamine to provide amide 406. The
Suzuki coupling of 406 and boronate 81 gave the final target amide 4223.
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The reaction was stirred at roomtenperature for 2

hours. Then 50 nL of water was added. The off-white
wonrodwaee21402 (4.3 g) was-collected by filtrati earius2@4/017101

yield of 96% LCMBS (ESI) 153#z 417 (M + H)+.

Synt hesis of thiol 403 LiOH (360 ng, 15 mmol) was
Schgige to a sol ution of 402 (4.3 g, 10.3 mol) in a

rrixture of THE (50 nmL), MeOH (50 ni) and vvater (20

After Stll‘l‘lng for 30 mnutes atN

4 \ / r
d| Ry ed WP Pfolgyianipitos, PW rrL concent Etﬂt%'eplztﬁ@oheauwe NH
or gani ¢ sol verf®®, then neufrali Z8d with 10% HCL. The%s

\anfte oduct 403 (3.5 g) was collected by
a yield of 91% LCMS (ESI) miz 375 (M +
he

""@fS|fId slutlon of sulfide
\t furan (1.3 nl),
rret H&FrsprO2: 22503(1 3 ﬁw *H*a a1 met hy I oriifr de (1.3 nL)

vvas EE"?"“@%[F‘%H%H th sodi um net hoktzde (25%in net hanol ,
mmol ) and 2- (brononet hyl) pyridi ne and
Sylsthﬁﬁl%%fbes‘&tr@éc for 0.5 h. The reaction nixture was
diluted with nethyl ene chloride (25 nL), washed with
wat Endet 28 argop, atmasmihexeh&mbﬁﬂmmb &yt migg. ﬁmmm addédto a

e L e TR Py e—
Xantplmsc(ﬁs%ly('dqjhénﬁph@@hﬁbpg @Cdlmeﬂ@b&hth‘éﬁé 4%01 REr0.67LEnRY) and V-

preparative thin-layer c rormto

hydsesevisasenimda G Smee, c2hl winadkin EM écmld) Tiprselusionavas purged with

cartf BRI 15 st SeB BBt o ¥Bpaet abr o s for 16,

TheSy:ami'msmxmé V\&SI ﬂfeﬁ)deled 42doont et PbratiretiRiteddZilio2( hIldf ethyl acetate

q’yg%tl in nmethylene chloride (2.3 nL) was
and;Washed wi WS?tHfa‘f L SoR1Yh B élibese%éﬁ%%alﬁk\v@rel( ollpsrgepic phase was
Hmio u
dnegool%\é;lent vvagﬁgg\%g%% %‘{ gra?érﬁl t\g/ gcg’l? ocglgdﬁ CIE]crbu $~%ﬁ‘:lphé'ton silica gel
usingdexpumadetond (Brt) ploaited cheosts @gnwg;hy%a. CHE(EMR (300 MHz,
noI/msth Iene chl orlde? to afford 4217 as a white
CDEE@E@%SW 06dm §HRe?0 (s84H) 99 . LCVS (ESI) ni/z
482 (M + H) +. Exarrpl e 55 - Synthesis of Conpounds
Syn&%ﬁmde@ﬁt hesis of amine 4218 A solution of am ne
54 (0.600 g, 1.68 mmol),
1- nietnkiyturd ofchotive &tcraiﬂlsc(%ﬂ oighY.d@ n{rfol P dstariide gihytird@Bloride (216 mg,

B I8 e B3 e prs

for 2BCThe readfhol wad RAsHRAFIH BiineSRIdERRY %n(‘l\ﬁrv‘ic&ﬁﬂo’gﬁéjcﬁﬁe product was

rotary evaporation. The residue was purif

purified ba chromeso grambyp(l 411¢0.0 D Chh G/ Ne QHNIgs. HthmaiﬁbrddAﬂfSQSO mg; 81%).
LeMS\BshT hobtgr PRY (M + H +. Synthesi's of anine 4219

Synthesis of amide 4223

Under an argon atmosphere, a mixture of 406 (230 mg, 0.78 mmol), boronate 81 (295
mg, 0.78 mmol), Pd(dppD)>Clz (19 mg, 0.023 mmol) and K»CO; (323 mg, 2.34 mmol) in 5 mL
of a mixture of dioxane/EtOH/H,0 (3:1:1) was heated at 100°C for 12 h. The reaction was
concentrated and the residue was dissolved in MeOH (2 mL) and CH,Cl, (10 mL). Inorganic

salts were removed by filtration. The filtrate was concentrated and purified by chromatography
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15 A solution of amne 54 (0.060 g (0.17 mmol),
t et rahydr of ur an- 3- car boxal dehyde (0.016 g, 0.16
wanwisjoi9zand NaB( OAc) 3H (0. 071 g, 0.34 nmol) i nPETMIS2@H/017101
MeOH with a few drops of aceXRe acid was stirred at
25C for 6 h. The reaction solvents were renoved by
(15¢160-85 (H.elAMeOEY NBin. HoOhio afémd dunidonk223 6106 fnige20%)Y, LCMS (ESI) m/z

tive TLC plate to give 0.057 g of am ne 4219.
4610@?/%3}2%30 n z 442 (M + H +. 20 Synthesis of am ne

422 i Qn ne 54 (0.500 g, 1.40 mmol),
Exam %mgﬂbélg%f’ H" %ﬁ‘%ﬁ!épdéﬁ%e g(o. 152 g, 1? 33
%‘{}\ rg%l\laB(OAcg 0.594 g, 2.80 mmol) in 8 mM of
DI\/F"IS epye 39 iHpgiratest es&&@amedeaéw art4225. rAmytibmmides 407 and

db
R A 91’?‘%@&@122%%2& ST by
Sc j%%r ative TLC to give 0.484 g of am ne 4220. 25 LCVB

mz 492 (M+ H) +. Exanple 56 - Synthesis of

Conpound 4221 A sol ytign am ne 54 (79.0 rTg, 0.22
nmol )O%ZQ anhydr ous ?ﬁ@ s{t\ egt ed 3(
3-(2- hydr 6-¢y Bragl
nmy, 0.2 a%d 1- (3 ’Q— @ NHA
di met hyl am nopr opyl )- D - et hggmgarbodl i m de hydrochl oride
(62.7 ng, 490x38 nmol ) A% 38230 t enperataxe; and the

resul ting*f&a8tion nfEOFEKeE8 stirred®2®X25C for 12
WO 2005/ 019211 PCT/ US2004/ 017101 -
Sy"géffls ‘E’?ﬂ%‘]@ 22&1 that the reaction was conpl ete t he
Qgtl on mxiyre was concentrated in vacuo.

AU RS ‘&P?Oé%{thepzm ehlpride (149 mg, &sﬁnm@mll,.rm 4 oxadiazol- -3-yl-
t
o PR SO STRECES 0l U414 300954

in CLHEKZE‘& (558L) was $tardsiih roqnviempdyature Folk Anfihe réaétion was washed with brine
o SRS B S B2 P, % 3 P e
mletﬁi‘é bebyloamk 3¢ (19%h heaka6h) tmﬁg@fg% 20 'ntgﬁ ORDSTRAGS afd K,CO;

per chloride to yield amd
(ZO’NF@ HSPEo)NES 0. of dioxardKE{OH/HyO (3:( O) Niier afuafiqriMB6sphere. After

being a8 YRR R B IES e Ry Mg et and e

ﬁltdr@ﬁﬂhﬁihgﬁ@eﬂfé %&Qﬂﬂrﬁ@dvas @&Q:‘éﬁtrit@c! td lRMoFY BEARRI B1v_ht. The crude
al cohol hesi s of am di ne 4222 Under an argon

progichpap ﬁ@k@tedabwﬁlﬁﬁu@real& ﬁlﬁh@rmurléied bx ctlgmamramlsz@s 1:0.05
CHITHMeOHATH, YN8 f6rd 4224 (45 m; 32%). LCMS (ESI) mi/z 452 (M - HY'.

Synthesis of amide 4225

A mixture of 4-bromobenzoyl chloride (29 mg, 0.132 mmol), 1,2,4-thiadiazol-3-yl-
methylamine hydrochloride (20 mg, 0.132 mmol), DMF (1 drop) and Et;N (27 mg, 0.264
mmol) in THF (4 mL) was stirred at room temperature for 2 h. The reaction was concentrated,
dissolved in CH,Cl, washed with brine and dried under vaccum to afford crude amide 408.
The resultant amide 408 obtained above was added to a mixture of boronate 81 (50 mg, 0.132
mmol), Pd(dpp£),Cl; (6 mg, 0.0066 mmol) and K,CO; (55 mg, 0.396 mmol) in 2 mL of
dioxane/EtOH/ H,0 (3:1:1) under an argon atmosphere. After being heated at 100°C for 12 h,
the reaction was concentrated, dissolved in EtOAc washed with brine and dried under vaccum.

The crude product was purified by chromatography on silica gel (25:1:0.05
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15 (27 ng, 0.28 mol) and copper (I) chloride (Cud,

28 ng, 0.28 mmol) in DVMSO (2 nL) was heated at 80C
woanosa891 The reaction was diluted with CH2ClRCTWaS(vead17101
with saturated Na2C8 and drZ28d under vaccum The
crude product was purified by chromatography (5:1:0.05
CHzéF—lz/@iesz REGANMZ0 EDYd arpida HR2F B4R ALYAN IHEVISIESS).m/z 470 (M +
H)+LCI\/B (ESI) mMz 451 (M+ H+.  Exanple 58 - Synthesis

of Ami de 4223 20 Schene 37 illustrates the synthesis

. - Db I di [ ted t
L i
S, 0%y R R Mcors o5
/ .
o438V SO RIOO 4L s s S o

mg,H}. 2Bl pinNVMBPH (8 nid) Z{DQIC'BHE' (Mﬂi\) pAdisr stNBOafo31N, temperature for 2 h,

o R ol Sl o i B
ovelRA2HL 2Ad Sphdnaaied uﬁﬂer%&cﬁfm 4% Hﬁ%%roﬁﬁct%&‘igﬁnﬁed by

at nrosphere, triethylam ne

chreygefearapby an siligh gel(2&: 185 02C z@b/MQQM@Ws HiMeo @8 sufide 4226 (55
mg; 15/ L‘f}lX oP& ast%x%oﬁlers?cﬁbi‘/fse(éslﬁsmﬁz 15 (NP+(Na§+ ol ).,
At p

en )29, 9- di net hyl xant hene, 43.4
Exqgﬁpl%&qm%'%ﬁﬁﬁlﬁ X}a‘g’a‘“h{g%g'g'r‘%%/succi ni mde (241.5 ny,
2,1, ). in O (2 inL). The solution was purged
Sy'\ﬂ‘?sl‘?n%'&&ﬁz noxi de for 15 min and stirred under a

carbon nonoxi de balloon at 80C for 16 h. The reaction

i ¥ SHPepEen Pﬁ@ﬁeftyée Pé&l%mgo%m@@kp)m aphydeous a‘HFL(tzemL) and

Y -

ol Augha Sl in) s S Bal S AR ypmine 100

mg,dr.@emidsoginaseiavetexybordtydridy €27 30g 0ol atreora I‘ﬂfdnperature, and the
vaporated to give cr ‘lgfge product. Chromato

resuf} O MR S O E 1REB TR SHeLr By B B G el LOMS
shoéva)@ tlfa?ﬁlerfg%ctﬂaﬁ%ﬁ)s cofﬂ% ﬁ?qua mlm%)as &Iﬁen?t?atédqg vacuo. This

nt eslIs O
residgggwas directly purified by ﬂash column chromatography (0-10% MeOH-CH,Cl, gradient

elution) to afford amine 4227 (24 mg, 135.3 mg; 18%) as an off-white solid. LCMS (ESI) m/z
452 (M +H)".

Synthesis of amine 4228

A suspension of aldehyde 92 (107 mg, 0.3 mmol) in anhydrous THF (2 mL) and
anhydrous methanol (MeOH, 2 mL) was treated with 2-(5-methyl-1H-indol-3-yl)-ethylamine
hydrochloride (126.0 mg, 0.6 mmol) and sodium triacetoxyborohydride (127 mg, 0.6 mmol) at
room temperature, and the resulting reaction mixture was stirred at room temperature for 12 h.
When TLC and LCMS showed that the reaction was complete, the reaction mixture was
concentrated in vacuo. This residue was directly purified by flash column chromatography (0—
10% MeOH-CH,Cl, gradient elution) to afford amine 4228 (32 mg; 21%) as off-white solids.
LCMS (ESI) m/z 515 (M + H)".
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15 A m xture of active ester 405 (350 ng, 1.17 mmol),

hi st am ne di hydrochloride (216 ng, 1.17 mmol) and
wane/oie183 ni, 2.34 mol) in CH2C1l2 (5 nlL) waBCsmiSeeed17101

at roomtenperature for 1 h:22fhe reaction was washed

w th brine and dried under vaccum The crude product
Synthesis gliamineA228y chr onat ogr aphy (15: 1: 0. 05

CH2C12/ MeOH/ NH3. H20) to afford 406 (280 ng; 81%.

LCMVS sgBismpiomof alRieBydeN2+(16ff mg, A0 rayot)hie antsydesusalHEEQ mL) and

ettt i inoR D L7 B BARERAE (st lisy ol Aoy s lammine (67.0 me,
0.6FakhopRAA M‘ZIn(tﬂs;ch;{@gyngpoﬁg&idgm by ng&? @6@199% ea; ?Ebt%%l_vfé%fgrature, and the

2.34 mmol) in a mxture di oxa

resylfng repetigymixure W stitred gofptemperahire Tird 2rte aWhewfL Gemd LCMS

it ed- t i s dissolved in McOH (2 :
ST 0 BB A . T
resideersae dirbotlyf purified thyfiash dslemiichtdnddteemtty @OP%HATEORLEH,CI, gradient

n uri fjed b r.omat ogr aphy WO 2005/ 019211 -
eluhy BaBbslartios 1395 (00 (18 .50 OPbwhit Solid. TCMS (S mi 453 (M +
H)*(;H2C12/ MeOH NH3. H20) to afford am de 4223 (106 ny;

299 . LCVMB (ESI) mz 467 (M+ H+ Exanple 59 -

ExPIAES] Syt TbiSRyida20:80adB3r Scheme 38

ustrates t esl’'s of afmdes 4224 and 4225.

Ar | 407 5 408, b t
o SRR 0% AfhesS L AR A S S ReRB a0 e
U.S. Piflent Kod. 5L‘52®,4%)3@n&“5{565(57&i§| cﬁ&pé%%f%&ﬂ%ﬁeﬁz%gfo&@gcid to afford

NHAC 407 X = O Dionne, Et )
alcohptrd) pbishy is therzonyeried so mesyatg 416y Adldation afimesylageed11 with the

j - I j 10 0.5 .
appﬁﬁ%ﬁéx@%&%{lgsx%&rgsz @%@@ﬁﬁ%@ F‘rle Elil/(f aiméjﬁ}él{:fll are tadisfotmad to amines
4230yenid d2B1 ogspekiveByngdudivb amimdtion chbhis{ry. dr op) and Et 3N

(0.33 nm, 2.34 mmol) in CHC12 (5 nL) was stirred at
SchepeBot enperature for 4 h. The reacti on was washed wth

brine and dried under vaccumto afford crude an de
d was added to a @9 m xture of

407. The am de 4 obt ai n
boronat e 81 (189!9;;@30. S5HTTIA Pd( dppf) 2 0 ng,
0. 025 @) nd K2S03e0H,207 L .5, Mol EAT N of 4
di oxarfel et HZQ, s Leol)  unde a4l gofr.cat Nosp -l
After 15wbel{ny beakedwat 100C for 2
[0

2, h, the eact i anH
was dilutedd™wi th water and MeOH, d t N Jteregs

'Hl
product \fa

/
t hr ough ceI(i)te. The filtrate was co entra%re t myF

ad

renove orgagi ¢ sol vent. THe

col l ected ’byltration ande f her purifigd by
chr omat ogr aphy : 1:00. 05 2/ MeOH NH3. H20) to
af ford 4224 (A5 WGN329% . LOMS (ESI) mz 452 Hg-
N-N ‘\S =\ NH F nA
—. NH @y N 7 O
N S NP o
7/ N NaB(OAc);H #12 I\S
NaBHCN Me THF/DMF ) ‘B’
THF, DMF N



10

15

20

25

30

Synt hesi s of am de 4225 20 A m xture of 4-bronobenzoyl

chloride (29 ng, 0.132 mol), 1, 2,4-thiadiazol-3-yl-
waorbisigan ne hydrochl oride (20 ng, 0.132 mmol ) PCDS2((02/017101

drop) and Et3N (27 ng, 0.26422fmol) in THE (4 nlL) was

stirred at roomtenperature for 2 h. The reaction was
Syntbesdeef algelead 410di ssol ved i n CH2C12, washed with brine

and dried under vaccumto afford crude am de 408. The

r esfistgpensianiofelcdias 409(a0hedl ﬂbﬁmly\m&oﬂl@d@@ Otrel Bwas treated with 4-

fonyE hEbRH e 208 g to 2bOgem 446%333(.6@2@&@ rpisg!)BIOH (10 mL)
andHRPE 0tDPhD25°0, dhdthe féfsulth t it %«té al ﬁg&)ﬂ{rge &I{lé%%%r a steady

under an ar On at nospher e. ate
strepigirof BRgd, at 2 ?@ Pé&(dppi)i, (38 nom Hcksnhmat)eths sdbsgudntiydidied to the

R eI KT e

b td:2@nSreik 2805H.0
S S5 O G oo

Was/Goaap etE,@pquaE’gqn} mirthresyay copled to fom '@mpqt;ﬁtlge @gfore being treated with

Hzé%fngur}ﬁ%E n:%“ IﬁeT ﬁg{lﬁé %a%g\}?é%@afgg/&b{tm\%? ?ro%(ﬁ?r\]/‘ée% _}?er e%%r’ 10 lgun before

beirg ebblatitol0)-5 \’/?ﬁoradd €hhd solid pﬁ@gmtam%%éolkbve@ By gigtﬁat{oﬁi&)washed with
2 ono ri ng, . 0. nmo
Hf? Wg@ﬁﬂ( r’rl(_))/1 g}%&)ﬁ‘ﬁﬁa{l@s %\4%)40 %é} and duied irigguart Thegsnle alcohol

410 1@ e, @BW) Svaks %Bta?neh’as atbP&)vﬁ SR b\@fbh‘@%{m&?ﬂu%%ﬁﬁ was found to

he residue was di ssol ved CH2C12, wa
be ofspieble pymty tvipsOredingubeneen reaatiens. U(iMB (8D acund 1G0d + H)'.
crude product was purified by chromatography on
Symthésicef gedyl{ted11: 0. 05 CH2C12/ MeOH NH3. H20) to afford
sul fide 4226 (55 10 ng; 61%as a m x of

di aAtseludonef the. cnlcEWdhElSll)O (mQZ 453 Mot iNe@H5Cl, (B8 AN Was treated
hesi s, of Am nes -4229 Synt hesi s of am ne

Wlﬂh%lzsf’m@’ beamined2 §re. éISd”éhy%QeO gonql) 7250, and. the ravelting mixture was

B S R B R .1

16.q tob@lpat 0]:50(hgThc£)re§1)1tingl ehasthati mmtweivms&umenb@g@mﬁiﬁéd d€0-5°C for 2 h.
1 , i nno rqom tenperature, and t
§%§ﬁ?n%ﬁ&ocr@§ éﬂ?ww? {hF 245G WS P fep e geach g Fibkture was treated
with EEQD%S @hi1)) &t H3PC 6 The miiR WasGh@DthreSNBite SHAWELD fo1BIove most of

reacti on was COlTplete the reaction m xture was
the @bh@bn@mbﬁhé ajesmhlngaburw W&’Sﬂ@tedr\mh Hp@ (sl The miyture was stirred at

roox%é%ﬂg&%%@lé{% ébi%i?lé)ﬁ e C n rcﬁ%@ { ! g?(? E (1400 h0 e/F h&fﬁb\d precipitate

was(cdfledted bit ﬁ&ra:ﬁoﬁgwaslﬁ&@mmﬂ@w(s 50 wil)) tagd S0% Ei()/sie@l\é@ane (2 x 20 mL),
(ESL) mz 20 452 (M + nt hesis of am ne 422

andéiygééfﬁgﬁcaﬁ dhe grude maaélatﬁ;zi 16730@88%) Yagpbaine as abrown solid,
whiéf) By 7 QIR Uil ﬁé’% s Afld t&Bd ijgu(?tla{ﬁle %I‘I{qu}e u(sMa ﬁﬁ‘ubgequent

nm.)” was treate
reacZiofs - heMB/ (BT Hniz 89| (MB3+ §H)Y.- et hyl ani ne

Synthesis of aldehyde 412

A solution of mesylate 411 (393 mg, 0.1 mmol) in anhydrous DMF (4 mL) was treated
with 1H-1,2,4-triazole sodium salt (100 mg, 1.1 mmol) at room temperature, and the resulting
reaction mixture was warmed to 40°C and stirred at 40°C for 4 h. When TLC and LCMS

showed that the reaction was complete, the reaction mixture was concentrated iz vacuo. This
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hydrochl oride (126.0 ng, 0.6 mmol) and sodi um
triacet oxyborohydride (127 ng, 0.6 mmol) at 25 room
woenp@istiur e, and the resulting reaction m xt UPETAES004/017101
stirred at roomtenperature f2#%6-12 h. Wen TLC and
LCMS showed that the reaction was conplete, the
residgg ¥iap diveetlpwitiedkadlask coluemtchaimeatographya@s6% MBOSI-CH,Cl, gradient

- 0S| ' ifi fl ash I
ctof ol Rat LB 812 YR bt F b JF Bt LEMSESD iz 367
(MtioHET f ord amine 4228 (32 ngy; 219% as off-white solids.

LCMs (ESI) mz 515 (M+ H+. WD 2005/019211

Sy&&it/oR P390l -224- Synthesis of anmine 4229 A
suspensi on of al dehyde 92 (107 ng, 0.3 nmol) in

h ; t.
e st i A7Ro0 ORI 0B i FNGG Y (omi) anc
anhydrous INYF (2 ;19 wastdtehted wﬂtls@@bfridimt-ét-'ylameﬂmayrgﬁf %ﬁwgmg,d@m mmol)
0.6 I t tyure, an e )
Ll e R N ——
reabtRIARAI@ENM Mas sifred & rBom\BBPerdtufe £RE H-GYRen $HEWRG L% showed that

the reaction was conplete, the reaction mxture
the gepstion wea cemplets, theaeastiommiisture was chmeenteaseddinvecid. yThis residue was

. ifi. f h I h t =D . .
airqRebopb S BY i oIS B RO LR i etuton) to
affdr8 4y 42389017 930 @t 106)fas wh ofewhied dollid. LS (ESH )P4 M + 1),

453 (M + H)+. 10 Exanple 62 - Synthesis of Am nes

SymtBédis ansld £ghene 39 shows the synthesis of anines
4230 and 4231. Known al cohol 409 (see U. S. Patent

No : Rocd : i | .

258 DR ATy 304, SRS GE B SOUBL L gy o
anhifitogh hreh) vantreatedewiith Dahle9VeadibdiddctsioMinkmingtdl ofl, 60.0 mg, 1.5
5% 0 JRRBRLEL s EPOR o 1. o
wad tham gégedradthtreesslind iy (393.6 230 108nbDH3hdBERRGH Eﬁnygstl-%{L) at 0—

reductive am nation chemstry. Scheme 39 0 00 O
5°C, and the ggsuitingppactian Bugiyewes grafluallypvaniiddo RepPRN®efat)mg before

. s 4 CH At n 0410 0O
benﬁ%%ﬂﬁl%ﬁﬁa@klw&}gg Q%C J?\d&“%lﬁ% %w%a@@eqﬁéon was complete,
the reaction mixture was concentrated in vacuo. This residue was directly purified by flash
column chromatography (0-5% MeOH-CH,Cl, gradient elution) to afford aldehyde 413 (272.6
mg; 66%) as an off-white solid. LCMS (ESI) m/z 414 (M + H)".

Synthesis of amine 4231

A suspension of aldehyde 413 (100.0 mg, 0.24 mmol) in anhydrous THF (2 mL) and
anhydrous DMF (2 mL) was treated with C-pyridin-4-yl-methylamine (29.0 mg, 0.27 mmol)
and sodiumborohydride (15.0 mg, 0.24 mmol) at room temperature, and the resulting reaction
mixture was stirred at room temperature for 12 h. When TLC and LCMS showed that the
reaction was complete, the reaction mixture was concentrated in vacuo. This residue was
directly purified by flash column chromatography (0-5% MeOH-CH,Cl, gradient elution) to
afford amine 4231 (44.0 mg; 36%) as an off-white solid. LCMS (ESI) m/z 506 (M + H)".
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HMe O p DWW F NA413 OO HNH2 F NIl Na, / _NH2 N

)-S " H / N NaB(QAc) 3H 412 NaBH3CN Me THF/ DMF N
woRbsD2IN N o ~\ | N/ A\ '\ 00 F NAO O H #esWstdohbli7io1

4231 NN\ N_ 11 N.NS Me WO 20065/ 019211

PCT/ US2004/ 017101 -225- Synthesis of al cohol 410 A
Examplec63+ Synihesiaof Amdne 4238 (5. 07 g, 15.0 mmol) in

toluene (30 n.) was treated with 4-

f onAghepreetflshowis dhe synthesid of Botadiazol24233. BALIAmIKBERBonitrile was

o
| E 10 nl),. apd H2O (10 nL) at .

°°1§g’6jg‘?ﬁé’%1dv PR %‘}w}ﬁ'ﬁ%ﬁSEWséglya%cg@slg@@d{aﬁ?l@él)i Reductive
aminaties ofditiewith alle BRI 25 fidrd RBdiat 48330n at 25C.

Pd(dppf)2C12 (370 ng, 0.45 mml) was subsequently
Scirgiderh to the reaction mxture, and the resulting

reacti on m xture was degassed three tinmes again before

being warned to gentle reflux for 2 h. Wien TLC and o

LCMVS sh the coupling.geacti on was conpl %J’\
wwm&w% G?CéngHzcg%gé{diﬂpJﬁ*bm tenpiwanlr e=be é“\_i_NHAc

being treated w t4r11”“°lil2ék£}100”qj§). The resdil ting
mxture was then Stirred at room tenmperature for 8

SythBsiO6f B o axgﬁfilﬁ%ﬂool ed to 0-5C for 1 h. The solid

precipitate s coll'ected by filtration, washed with

0 d 20% Et / 2 X.40 nl), and
i 54 BhBOTRimBp B L Rel S 2 stmel) s e QG was added
VB s T oumg Lo bg o oD it el ey @R o e solvents

werg ghapaiatech and digaesidiesredisOBd(iESIHCly @ 08 1) dried dderNa SO, and again

evai Ve T oS gidind 4 (Dp 967 e fadg W (31 5 5.05-
5.39 edtpds. 15103 (e, 3. pow, othy hiamimne 1 48§ ogy. 3- 5 i,

20.0 mmol ) at 25C, and the resulti'ng mXture was
Synthesis of isoxadiazole 415

To a solution of 414 (2.8 g, 14.7 mmol) in CH,Cl, (45 mL) was added Et;N (4.1 mL,
29.5 mmol), formic acid (0.72 mL, 19.2 mmol), EDCI (4.24 g, 22 mmol), and DMAP (89 mg,
0.7 mmol). The mixture was stitred at room temperature for 3 h, evaporated to ca. 15 mL,
diluted with ethyl acetate (50 mL), washed with 1M citric acid (20 mL), water (2 x 20 mL),
brine (1 x 20 mL), dried over Na,SO, and the solvent evaporated. The crude residue was
dissolved in pyridine (11 mL) and stirred at 105°C for 4.5 h, poured into 1M citric acid-ice
(100 mL) and extracted with ethyl acetate (2 x 50 mL). The combined organic layer was
washed with water (2 x 15 mL), brine (1 x 15 mL), dried over Na,SO, and the solvent
evaporated. The residue was dissolved in 4M HCl in dioxane (7 mL). The mixture was stirred
at room temperature for 2 h and then evaporated and diluted with ether (3 mL). The solution
was filtered and the solid was washed with ether (2 x 5 mL) and dried under high vacuum to
yield 415 (855 mg; 83%). 'H-NMR, (300 MHz, ds-DMSO0) & 9.6 (s, 1H), 8.77 (br s, 3H), 4.09
(m, 2H).
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cooled to 0-5C before being treated dropwi se wth

nmet hanesul fonyl chloride (1.83 g, 1.25 nL, 16.0
wonnslo)iozat 0-5C. The resulting reaction m xtur @CWas2004/017101

subsequently stirred at 0-5C28r 2 h. Wen TLC and

LCVS showed the reaction was conpl ete, the reaction
Synthesisiofamine 42383at ed 20 with H20 (50 nL) at 0-5C. The

m xture was then concentrated in vacuo to renove nost

of Auiee 433G18, syathesizdiefroradib tndgldshydergR vahg the Saheebnditions

Wit h . 5 . .The mxtuge was _stirred at room
desp e P EaoRle T of e it OF amiBE G femualdehs 98- SEMBAESD s
4413@1 Wiy The solid precipitate was collected by

filtration, washed with H2O (2 x 40 nL) and 20%

Ex;{élrl G4he ﬁegigofﬁgl?ﬁ%“g; and dried in vacuo. The

1de nesylate 4 88% was obtained as a

br i [ N d -HPLC was dto
be 0 e%giﬁlgdgpéﬁptég :Sf‘l_\}h%%s (%ﬁe_:lamd%ee i'h @Wg’e%%é rﬁ‘ﬁg%ﬂeb 1gs Annalen der
ChangaddTRrs 70 widseixs)to alcahd WM 7 WHich WhstmaRpilatraso amede salt 418 via

d de 41 sol ution of nesylate 411 93 ng, 0.1
st SHEHS B G0N 4BAGoR 4 415,04 Adenle 4D ol amine 4234,
1H1,2,4-triazole sodiumsalt (100 ng, 1.1 mml) at

Schew§hlt enperature, and the resulting 30 reaction
m xture was warnmed to 40C and stirred at 40C for 4 h.

When TLC and LCMS showed that the reaction @ R /'OL

conpl gt e a]the neagt 11R8c M X Une, asg,conce N o

Vagud, TEPE WD »o05nmig2 L1 PCT/ 29941@,@11 1222657

resi die was direct!| yYHslirified by flash col um

chrifmat ogr aphy 40- 5% MeOH- ¢£2C12 gradient el utf®n) to

af ford, al dehy 412 (318.4 ng; 87% as an off-white
Sy‘gg?’i‘%‘?fﬁ&@%g—gl) mz 367 (M+ H+. Synthesis of

am ne 4230 5 A suspensi on of al dehyde 412 (90.0 rr%
0. 250 arfselition of the Ryeroda AL6TRO iz, Ahmmal) in MetYRi(A i Lbwes added

oSS 4D € i o8 AR o
tempd@tir® fond, h, Ghem Malkil) (540 nig @ msmﬁglta Irvsr&Irs gg@eadt: a?%eorﬁrllhlﬁ an additional

et RGrec Rinalbneradded d hersiBrsB i thaixure was
queh&%drvﬁﬁfiﬁ % N, 935 (2 ﬁfmlaﬁﬁ @va‘gﬁ)ﬁﬁei eﬂfétérﬁ’cgb ﬂ%%iﬁ ‘I,U?vg% ?@Eﬁed on silica

concentrated in vacuo. This residue wa
gel pluting wéid afhyerS yieldmgetl7wma cldar ok Wgmaieys) JHEBMR, (300 MHz, CDCls)

g i e e ion) to afford am ne 4230
57-%%%}%&5@/@&4- n(so#ﬁswhite solid. LOMS (ESI) nlz
459 (M + H) +. nthesi s of al dehyde 413 A sol ution of
Synthesis ofyamimeihydrochionide 418 hi ol sodium salt (174.0 ny,
1.5 mmol ) in anhydrous THE (5 nlL) was treated with
Na H\lcglaoldd 7 (wagicepearisr dmaminerspkt 418 follomling 0 pooaegdyrelescribed above

- e sulti.ng reaction i xture
to ke TR s o el o Per R RS BE P Bl 1o ane and then
tritirated wéith ethelr o 1xekd tht ealddslwis3iR3cribedbove r BifMe) safrid 5.
anhydrous DMF (5 nmL) at 0- 5C, and the resulting

SyntB&ed ¢fGhnife ¥4 € was gradually warnmed to room
tenperature before being warmed to 40C for 4 h. Wen

TLO R0 8mbdeNRsSHRINBHzdd Bm NS ah SARELRR 998 AP Sl Eeonditions |
described above for the synthesis of amine 401 from aldehyde 92. LCMS (ESI) m/z 439 (M +
H)".
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the reaction m xture was concentrated in vacuo. This

residue was directly purified by flash 20 col um
wohowmatagr aphy (0-5% MeOH CH2C12 gr adi ent el uPCom)s240a/017101

afford al dehyde 413 (272.6 ™R#?-66% as an off-white

solid, LCMS ( ESI%] mz 414 (M + H)+. Synthesis of am ne
EX@ZB?%sﬁ%ﬁéﬁ@ﬁe Aptingfi2fhyde 413 (100.0 ng, 0.24

mmol ) in anhydrous THE (2 nl) and anhydrous DVF (2

L) Sehemet42edepicts the syntlegyof adiine 4238 fromtahdehads 419 £d%nfine salt 418.

ng, 0.27 mmol) 25 and sodi unborohydride (15.0 ng,
Sclene42mol ) at room tenperature, and the resulting

reaction mxture was sti rred at roomtenperature for

12 h. \Wen TLCFand :@’S dyd hat the rRgactign was

conpl eteuc tar e was _condewt yaheg

vacuo. Thi s¥f estdue mtd,/?y“ﬁihirl Fed By Qs

col urm chr omatsegr aphy ?'Ef 5% MeOFFEH2C12 geadi ent A

elution) to afford am ne 4231 (44.0 ng; 36% as an
Symthésinbf aldelgyalei419 LCVMS (ESI) mlz 506 (M + H+ WO

2005/ 019211 PCT/ US2004/ 017101 -227- Exanple 63 -

g/ nAhiehjde 419 Wi syathd 23l SeRSBrofd-ShrYR- iJasrb&a&a@aé gnd boronate

[ soxadl azol e 4233. BOC- Ami noacetonitrile was
esm&@ﬁ\?éld?’@ﬂ‘ F%at}‘ﬁyérf@:&t}aﬁﬁylﬂhw A pmigh#EA3. was t hen
yzed to isoxadi azol e 415. Reductive am nation of

Symtisswﬁamraﬂed@%de 92 afforded amine 4233. 5 Schene 40

F O HC H2ZN-OH NH 1) HCOHA N NHZ 92 NO BOCHN CN BOCHN

7 oAmH@ 4235 VMSN}/@thbSlZ@d Rn a].d&l‘rydaﬂl‘wldnﬂlldﬁ;ﬁne ¢ltM138)ushiglthe same

SISO md| e414Toasqut|on
°°n§%]“°§ Fh%‘glél gl ?F%q‘% SIS§ amifs 401 fpprepldehyds@2. LCMS
(ESM/Z\MB(MG eg*. 50% aq. hydroxyl amine (4.5 mL, 77 mol)

and the m xture was refluxed for 5 h. The solvents 10

Ex#f E@l%q{tﬁgﬁgj BO6mbbend 8ddue redi ssol ved in CH2C12
% dri edooverbNaZSO4 and agai n evapor at ed,

;s ARG bR | 1T IR (500
Schdmé23(d, J=5 Hz, 2H), 1.46 (s, 9H). Synthesis of
I'soxadi azol e 415 To a solution of 414 (2.8 g, 14.7

nmmol) in CH2C 2 (45 rrL)1 added Et3I\L,F(24 1 nm, 15
29.5 ni noI),Bobm/mmoaci—ﬁ@—lZ L) 39~/2 *gmol ), EDCI
(4.24 g, 22 mol ), and P (89 ny,° Oh}cmml) The
mxture was stirred at room tenper&tre for 3 h,

evaporated to ca. 15 inL, diluted wth ethyl acetate
(50 m.), washed with 1IMcitric ac?d| (20 nL), water (2

x 20 ni),
F
e wawe
~r N L_«/

1
N\\/o H NHAc
4208

To a solution of tert-Butyl N-(2-oxoethyl)carbamate (4.0g, 25.1 mmol) in MeOH (80
mL) was added K,CO; (10.4 g, 75.4 mmol) followed by tosylmethylisocyanide (TOSMIC, 4.91
g, 25.1 mmol). The suspension was refluxed for 1h and then evaporated. The residue was
poured into ice-water (100 mL) and extracted with ethyl acetate (2 x 50 mL). The combined
organic extracts were washed with water (2x 20 mL), brine (1x 20 mL), dried over Na,SO;4 and

evaporated. The residue was purified on silica gel eluting with hexanes/ethyl acetate 1:1,



brine (1 x 20 nL), dried over Na2SO4 and the sol vent

evaporated. The crude residue was dissolved in
woypoisdiiya1 (11 nl) and stirred at 105C for 4.5 RCTfuS2N0@d17101

into IMcitric acid-ice 20 (30-nm.) and extracted with

. ethyl acetate (2 x 50 nlL). The conbi ned organic |ayer
yielggng a fndyedowiotlyiigh wes diectly tisspivpd irod MiB( in diotnerly mL), stirred

[ . ._evappr at ed. e
Tor 13 iy, N EDRrREE DR RS BRERE ol S erea
yielding amiee U28 (E50g, Hath). JH-NMBUTI00NEELd-DMSO 8.2 (brane), 8.48 (s,
tgezlr%temorated and diluted with ether (3 nL). The
1H)s 41281 (Fot), G8-414 ¢8r%d8- and the solid was washed with
ether (2 x 5 nl) and dried under high vacuumto 25
5 yi ePemnawd4298 wag:sysbesisedifiornnRing 0Gnidchside TMBED)g fhe same

b A AAES RS S . v

(ESEnuAe.14RB3 i ne 4233 was synthesized from 415 and
al dehyde 92 using the sanme conditions described in

Ex#niples7e- Synthedis H’Eoﬁgﬂﬁﬂ&ﬂi% of am ne 401 from
al dehyde 92. LCM5 (ESI) mz 441 (M+ H+. 5 Exanple

64 A sShRbRSS hiRiRi54A01076 24834 n§ﬁ&z H‘ﬁ)ﬁ/ﬂ? gqp@t@astt&%ted with
~synthesis of am ne 4234 Known eSter 416 (Li‘ebrgs
10 triefhyiranion (HQYS miEHetd mnbd7ad 24iylimidsethatmdbahyl chlatidoticd59 mg, 0.22

417 i.ch [ t g ' [t 418 vi .

i B RHECLHER € Ry B o et G Tt o dhnet ot ptorice 0.081

mg,20. 3@ hnela) A8 tie né'(0.087 B 3%3 mmel)eiBe 4dded, £2d de Fketion mixture
N'O_']f) MsCl N NH2 Nx" 'O r NaBHA r HCI 92 /~N - O~

was.stirged for 1eNaNBhereagiion miytwrMag dilges withaethyene ¢ifodde7(20 ml),

' . cohaol, 417 .To. ol ut.i on of .
oA AR 0 e BB e gaom
15 bicabeett (29anl)ubrhiog ohytdNi,S0, ehaBHborabidh offgolvént yieldaaride product,
.Tﬂe m xt ur Wﬁs stirred at room te erature for 2 h, )
which gfgs Rﬁ%ﬁﬂé s desh Rromatographen(2) S-Asmedara) in Afltrapthylepe giloride/ethyl
ace@Bkd 496l cotmoRRP Y Y6 (@;Og?'%g’bﬁ4 g‘%ﬁ(@l, %’%%91\/& @?: %1W+Na)+.

added. After “stirring e mxture

Exég{#@g%ﬁidsﬁghgiégéé%?ﬁ?%ézﬁ) and evaporated. The

ere ue was pu on silica gel eluting with

et el din 17 a cl ear oi 00 ; 86%) .
' H%ﬁ}ﬁn}él(‘gt?%bﬁﬁzt,ﬁe @8%‘%%535 O%SO‘?P%‘QH(‘?{” 1H) o 57/6(3,
20 Sch% ,444. 57 (s, 2 H. Synthesis of anmi ne hydrochloride

0
2 \)I\
Br
el @ Br\/k N
OH H
@ o) @ o NaNj, DMF, 60°C, 12h
F NS0 > £ A >

EDC.HCI, HOBT N O
DMF, rt, 12h

54 AcHN AcHN

N N:N (o]
3\)I\N @ (i TMS-acetylene, DMF, N r:l\/u\ N
U 9 90°C, 24h H
A A - J
F

(i) THF/TBAF, AcOH

422 i, 12h 4239
AcHN
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20 Al cohol 417 was converted to amne salt 418

follow ng the procedure described above to nake am ne
wo4odsroasaial cohol 51. The crude material was taRemuspo4/017101

HC in dioxane and then trit3¥lated with ether to

I solate the salt as was descri bed above for am ne salt
Synthesis of agided?: of ami ne 4234 This anine was

synt hesi zed from 418 and al dehyde 92 using the sane

con#¢ risolmtion 6f broswatdsischcabdve, 2 8mibl asy ntHydsixsbaizotriazole hydrate

Y A TN NN
ethylc&podinaiiehyafocAIskide gﬁﬁ@ﬁ{@; b.%@g;eaﬁﬁ gg&%%{cgaﬁgﬂﬁg 54 (0.45¢,3.2 mmol)

. synthesis of amine 4235 from al d .
in aggpid syqgpssionsc hhergesulping mixtune WipstiseH aFrcom @HQ@efatire Nv@night. The

- 419 \-- N.4235 5
oG B R e oo 7
suspensivnSvdsr{dtevecpytid tHe residaie oak haxadddetity datedHethAlr A2 (#out 50 mL)

1 d i pbed above for the synthesis of am de
andBisd in Stirie ST ARG RO M SO pEHTA ] 28 S solid in quantitative yield.

synt hesi zed from al dehéde 419 and am ne salt 418 using
t heCyBReMd R Icwasdlissplied in/BYET (19eul) andNaNp(0e5 5838 H armol) was

. . . 5
addt(eﬁéglf?é’ ﬁ#}?ﬁ% 4\8as?f\e/:la%ﬁ"ﬁ? ?_O ékgggg(%%fég{ %%fjsi%i%gxﬁ ?ﬁagg{aie%gé?f. The crude was
susiEowpd imeaé? Ghosctlemd), ftectelp et the rddhRwrdsheshsd Q’itl(l::vgteé, diethyl
ethq%&r%){l%g gﬁﬁoaglgdlrgg ?rgelgcef;ug)%o :g}l)v%:r %%Xg@ll\ll_y/l\lpﬂzp@ az?c%:\ﬁHﬂ asMngzi‘@)solid
(0.97g, 69.3%). LCMS (ESI): 441 M + H)".

Synthesis of triazole 4239

Azide 422 (0.25g, 0.57 mmol) and TMS-acetylene (0.28g, 2.84 mmol) were dissolved
in DMF (5 mL) and the mixture was heated at 90°C for 24h under an argon atmosphere. The
solvent was evaporated off, leaving a solid residue. The residue was suspended in water,
filtered and dried in vacuo. To the solution of this residue in THF (5 mL) was added 1M
TBAF in THF (1.14 mL) and acetic acid (0.04 mL, 0.57 mmol), and the mixture was stirred at
room temperature overnight, after which time TLC showed a complete consumption of the
starting material. The solvent was evaporated off and the crude was suspended in diethyl ether
(about 40 mL). The suspension was filtered, and the residue was washed in succession with
CH,Cl, (about 50 mL), 10 % CH3CN in diethyl ether (about 50 mL), diethyl ether (about 20
mL). The residue was air dried to give analytically pure triazole 4239 as white solid (0.238g,
89.6 %). LCMS (ESI): 467.1 (M + H)".

Example 69 — Synthesis of Compound 4252

A solution of the methanesulfonic acid 5-{4-[5-(acetylamino-methyl)-2-oxo0-oxazolidin-
3-yl]-2-fluoro-phenyl}-pyridin-2-ylmethyl ester 106 (220 mg, 0.5 mmol) in DMF (4.0 mL) was
treated with C-isoxazol-4-yl-methylamine (68 mg, 0.5 mmol, 1.0 equiv) at room temperature,
and the resulting reaction mixture was warmed to 60 °C and stirred for 6 hours. When TLC

and MS showed the reaction to be complete, the reaction mixture was concentrated in vacuo,



10

15

15 4208 To a solution of tent-Butyl
N- (2- oxoet hyl ) carbamate (4.0g, 25.1 nmmol) in MeOH (80
waoi2doswasiadded K2C03 (10.4 g, 75.4 mol) fol | ored/usgoo4/017101
tosyl net hyl i socyani de (TOSM-G324.91 g, 25.1 nmmol).
The suspension was refluxed for Ih and then
andethe prsicare ks diteetly pwifthddywadumip chivartagrdphy |((¢6%\M@}H/CH2012

R T ST SN (LN -

meﬂ@t}epyr(cﬁﬂ-ﬂﬁ) -Phenyl bZ bﬁ?—oﬁéz’éhaﬁl ﬁ&])metl%ﬂ?-@get&}ﬁﬁ% 45@2 gﬁ‘lmg, 10%) as

evapor at ed. resi due was” purified on sil

Offfjﬂﬁteépb@ﬁ rlgCMSt(EI)né%@\ fFeH)hyI acetate 1:1, WO

2005/ 019211 PCT/ US2004/ 017101 -230 yielding a faint
Exarapledift -oSynthihsis bf Geampdiundd262 di ssolved in 4 MHO in

di oxane (15 nL), stirred for 45 mn., and evapor at ed.

TheSchesiedidalepinss the ywithdsis afedmpotd 42d2er (10nL) and

filtered, yielding amne 420 (1.50g, 42% . 'H NWR
SchedRGsMHz, d-DMSO S 8.73 (br.s 3H), 8.48 (s, 1H), 7.28

(s, I'H, 4.20-4.12 (m 2H) 5 Conpound 4208 was

synt hezi sed from amn ang, al dehyde 92 usi ng the

same conditions descr din Exanpl e 53 faqr_ the

syQt i\ S antae 404 from al dehyde 92. > SLY:
4%7@@7“ rrp/l Synt\pasi s @o@ \)\
4136 A solution of] am n&(@sé)3r(0\0ﬁ&/§ 0.20 mmf) in NHAc

DVF (1.0 gi) was tY®ated with 18t ri et hyl anipe (0. 055
m , 0.40 mol) and 2-pht hal i m doet hanesul f onyl
chloride (0.059 ng, 0.22 mol) and stlrredJat 23 C

for 3.5 h. Additional 2-phthalim doet hanesul frearyl
chloride (0.081 ng, 0.30 mmol) and triethylam ne
(0.087 nl, 0.63 mml) were added, and the reaction )\\

m xture was stirred for 16 h. The reactign p ' ¢

was diluted with nethyl ene chlorige ( ) ashe

with 1 M hydrochloric acid (20 mi,Nand washedF wi t h NHAc
sat urat ed aqueous sodi um 15 bi carbonate (20w2ed ).

Dryi ng over Na2SO4 and evaporation of solvent yielded

cr ubea mlg‘dmof 0.06thg hl haisnqblofi dldehytdd92 @056 g (0.25 mmol) of the

rC B TEAL IR 1513 AR 20R) ol B Toath SEBam oAt T

reac(tﬁmQﬁi%tlﬁe wds Qtﬁ*rélmi 5 °@@8) 2 hMPhé 5@@ wal fefnd M ’\%)d"’the residue was
anpl e 68 - thesis of Conpound 4239 Schehe 4

puﬂa?@éubatpgenarﬁlvg esdive OP4Lsrpeempoundcd. l\@(l\%h)e ﬁ@S 44
0 OBr_ J~ HEN ~FNXO Br~OH \/ H O O NaN3, DM, 60C,
12hl'¢2 pedai@oofng] 2H6(0.02308MoDVE 424 tand 0 DRmS 0. 82 HNmbPYlof TBAF (1 M

in THF) in 4 ml of CH>Cl, was added a few drops of acetic acid, and the mixture was stirred at

0 °C for 4 h. The reaction solvents were removed by rotary evaporation, and the residue was

purified by preparative TLC to give 0.008 g of compound 4262. MS (M-+1): 489.
Example 71 - Synthesis of Triazole 4276

Scheme 46 depicts the synthesis of triazole 4276.
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AcHN O N O N3~"H (i) TMs-acetylene, DMF, \ N~-IxI\N O

90C, 24h H~FN F NO AL A O (ii)THF/ TBAF, AcOH 0 O
wa2005r0192112h 4239 AcHN AcHN WO 2005/ 019211 PCT/US2004/017101

PCT/ US2004/ 017101 -231- Sym238sis of azide 422 To a

solution of bronvacetic acid (1.0y, 2.8 mmol) and
Schemgydr oxybenzot ri azol e hydrate - (HOBT, 0.44g, 3.4

nmmol) in DM (15 nL) was added

1- (3- di net hyleam nopropyl) - 3- et hyl carbodi i ni dek
hydr gthl gFi\de"6EDC. HCh-metLoBBgyamBs 4 m)fdb
(@ | INHAc | N '&nigsape. BMFSUcCCcess NHAc

resultl ng gvi Xt ure was stirred at roomtewperat Ure

overni ght. The solvent was evaporated and the |crude

product was suspended in water (aboutydQuy.s The

suspension was filtered and the resi duenissase was hed

with water, diethyl ether (about 50 nL) and dried in

vacuo to gi ve analytically pure conmpownd 421 ag whife

solid in quantitative yield. Con'poun'?'.f 21 3y

di ssolved in DVF (10 nL) and NaN3 (.Q NHAG

was 10 added. The m xture was heated at egec over ni ght

and sol vent evaporated off. The crude was suspggded

in water (about 40 nmL), filtered, and the residue was

Synthesiireaf Alkiyhe 25 er, di et hyl ether (about 50 nL) and

dried in vacuo to give analytically pure azide 422 as

whu Tcea sallitich of{ hiGide.9 .
Synt hesis _of triazol éﬁ%gQ f%lh%(?gg 42%8%%&1%0 @I‘éthylamme
119 remel) IMBMIc€dynkhway gldedg, solntign OﬁNﬁn9thy\}avrepargylam1ne (0.55¢g

e T B T R T e

rempves] @wapar. afledcrofld prolleewas guefisd®by ﬁrep@x&tldélﬂnn TBer chromatography

d t filt d dd d
10 G5 EMEOBRIN 6 HPH 505 aof alkans fesre gkt ps¥s. Ms
(Es?am(aqj@ﬁﬂ)ooy\q%.ﬂj@ﬁF in THE (1.14 nL) and acetic acid

mol ), and the m xture was stirred at

Syn@ﬂ)esfsqgmoh?mﬁpqwée overni ght, after which time TLC

sho ete consunption of the starting

t | ted of.f t
Eféﬁ%%aenﬁ%ﬁ%%?ﬁﬁ 4P Qi i S & Vg it
amrsorsparchl@iieass 2l bsanaol), @)Eﬁelﬂb eocﬁ@@gsdu@%\@am WaRhefdifunig’s base
S CeSSI 0 th CH2Cl2 (about 50 nL % CH3CN i n
(3-5gp %@PMB&&@I@ Ovarbypatedpader preoa akeesphetisat 80 20 for 48 h.

The DMF was removed in vacuo, and the residue was dissolved in MeOH (5 mL), CH,Cl, (50
mL), conc. ammonium hydroxide (20 mL) and saturated ammonium chloride solution (20 mL).
After stitring at room temperature for 2 h, the organic phase was separated, washed with
saturated NH4Cl solution and water, dried over MgSOy, and concentrated. The crude product
was purified by preparative thin layer chromatography (10:1:0.05 CH,Cl,/MeOH/NH;H,0) to
afford 1.75 mg of triazole 4276 in a yield of 88%. MS (ESI): 453.1 (100%) (M+H)*, 475.2
(M-+Na)".

Example 72 - Synthesis of Triazole 4278

Scheme 47 depicts the synthesis of triazole 4278.



m.). The residue was air dried to give analytically

pure triazole 4239 as white solid (0.238g, 25 89.6
woRooslod$1 (ESI ) : 467.1 (M + H)+. Exanple 69 - Bgmuise®u®17101

of Conpound 4252 A sol ution of4the net hanesul fonic

acid 5-{4-[5-(acetyl am no- et hyl ) - 2- oxo- oxazol i di n-
Sclemp 47 2- f | uor o- phenyl }- pyri di n-2-yl methyl ester 106

(220 ng, 0.5 nmmol) in DM (4.0 nL) was treated with

-i sokazol@ 4-yl - met hyl am ne (68 ng, 05 nmolf 1. ®
e@zi;@t m tér‘?ﬁ\ﬁ‘ﬂz‘l{tﬁ}"@ Hig's bepr] Mo
HoNT e8¢t | mr&cvvas ABeraPetCP0 60 C rrell fok_fimac

hour s8 When TLC and M5 showed the rlea®Ps on t4e be
conplete, the reaction m xture was concentratled in
vacuo, WO 2005/019211 PCT/ US2004/ Od=Ad @d,cr,er32 and t he
resi due was directly purified by coHwigaBastir omat ogr aphy
(0-5% I\/t:O—I/CH2C12 gradient elution) to afforid the
sired

| go %(6 {[ (isoR¥zal - 4 hy
H'rre H)\C phenyl] 2- OK' @?F@t_ml ‘\IHAC
shite so

}- rac*e‘ﬁ'am de 4252 (22 nmg, 109 as
LCVS §d#): 440 (M + H). 5 Exanple 70 - Synthgsis of
Compound 4262 Schene 45 depicts the synthesis of
SymthesiooilkyddsR26 Scheme 45 NI XN~-,~ ,NH2 O OO - -
11Si O 423 INN.f NHF N~ F NHAc NaB(OAc) 3H \ Si N NHAc

92
2 ﬁﬁlgﬁ@%?ﬂ%ﬁﬁe 54 '(42 lNlé Wd’? %%1 tééﬁ%tﬁ-( g, 1.18 mmol),
5 Hugg @g)@seg(dqmmgpmm)mmﬁe Oli’smL,’LDli-lﬁihlcﬂ}aMd pﬁtammma)dftmn mg, 0.1

mungf} it g 95 Yt BB 2 P Bl O o eyt wasu The

resifl@y was dissolVed iDNmived sd1 e B THFANG ni8ng $i S
purified by prep alr atlsve TLC to&(gl veljo 04 ltéih@{‘% K,COs3 (276 mg, 2

mmehnuh then dibtert-tytyl digathonatsA818 Mg, & nuodlyvas mddEﬂ The 1&cgon was

gk 5 0 ST QOB TR L S o

10 Wasaadded andathi dolutiowab @asted twittewaas dsibd w&d«lgs%&ﬁi &nbentrated. The
y rotary

4 h. The ction solvents were renoved
crudpich es Aor GHEOY HEPESTRAQE ke chromatography (15:1:0.03

CH,Cl/MeOH/NH3 H,0) to afford 210 mg of alkyne 426 in a yield of 22%. MS (ESI): 410.1,

532.1 (M+Na)", 573.1 (100%).
Synthesis of triazole 427

15 A mixture of alkyne 426 (150 mg, 0.29 mmol), sodium azide (29 mg, 0.44 mmol),
ammonium chloride (24 mg, 0.44 mmol), copper(I) iodide (56 mg, 0.29 mmol) and Hunig’s

base (0.26 mL, 1.5 mmol) in DMF (3 mL) was heated under argon atmosphere at 80 °C for 24

h. The DMF was removed in vacuo, and the residue was dissolved in CH,Cl, and conc.
ammonium hydroxide solution. The organic phase was separated, washed with saturated
20 NH4CI solution and water, dried over MgSOy, and concentrated. The crude product was
purified by preparative thin layer chromatography (15:1:0.05 CH>Cl,/MeOH/NH3H,0) to
afford 155 mg of triazole 427 in a yield of 95%. MS (ESI): 453.1 (100%), 575.1 (M+Na)".
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purified by preparative TLC to give 0.008 g of

conpound 4262. M5 (M+l): 489. Exanple 71 - Synthesis
woRo0sroiganl e 4276 Scheme 46 depi cts the synt heBCs/usoo4/017101

triazole 4276. WO 2005/ 0192123PCT/ US2004/ 017101 - 233-

Scheme 46 F OF O N-O N Met hyl propargylamne ~ C /
Synth¢81&¢ﬂ-wmp¢mdg42§8base DMF N ~N NHAc 90 Me 425 NaNg3,

NHACI, Cul Hunig's Base ,NF O HN~-N N O NHAc Me

4270 a ﬁylntlbleefma@cﬂe Aizkme n4§5) FPmehoHGh WHLM, GfmL) and MeOH (1 mL)
wa adid‘iée[oggfﬁ‘% é‘e and Huni g's base
3 dPd & Bilo Y HET /itieR (0 M ) 51 dlomnﬁi_ Affgy stirring) aturwrnmnmexaure for 15

h, tlgg—l)ead’cﬁﬁn \@&%ﬁ?&tﬁféd H%S%R?F\!b%qg rﬁ%(&/l\%#(ﬁi? g%(}l ?:ﬂ) e of compound

42780mmyteédrpé95£/ﬁ>uﬁv68(liﬁl) ¥63H,1(10062% DME-MEs  renmoved in
vacuo. The crude product was purified by preparative
Exdmple 7B3aySymthésiontCogpawhds 4316Qnd 43105
CH2C12/ MeOH NH3*H20) to afford 2.05 g of allcyne 425
SynitResds ofiiebpolin@4346 M5 (ESI): 410.1 (1009 (MtNa)+. 10
Synt hesi s of conpound 4276 A m xture of al kyne 425
(1.$kheme484epiR! the syﬁﬁl‘i’ési-émf%rgﬁ)lﬁlg 44969, 6.6 mol ),
amoni um chl ori de . , copper(l) iodide
Schél%é4§9 0.44 nmmol ) and Hun| g's base (3.5 nm, 20 mol)
10 nL) was heated under argon at rmsphere at 80
C for 48 h. The DVF was regoved in vacuo, and the
resi due was dissolved in |v,éL@Br(5 m), CH2Cl2 (50 15
m), cone. ammonium hy ide (20 nL) and saturat ed
anmmpRi u hl arj de}\\sol ut<i> 4220 nlL). QAfiter stl rring }@t
room e & eN f 2 i the ory Y
cd-ih ¢  "RHCUPh: od N

separ at ed, ws st ; o‘/g
wat er, drleE over SOéf| "&na condent r at ed. ThchrudeHN

product wag purifi by preparative thin | aygg
chr omat ography (1OQ1 0. 05 CH2C12/ MeOH NH3' H20) to ©

af T Avntorbmm;i B4 2% el i

(ES ) : 453 i & Ov(y%sr d 1§ecﬁ§§rg dé&ggol l*\/lfﬁg b$£m§ace?yl WRmide as
reported in the literature (Thompson, W. J. et al. J. Med. Chem. 1992, 35, 1685). To a solution
of amine 54 (86 mg, 0.23 mmol) in a mixture of methyl alcohol (2 mL), methylene chloride 2
mL) and Hunig’s base (2 mL) was added bromide 428 (32 mg, 0.23 mmol) at 0°C. The

reaction mixture was warmed to room temperature and heated over an oil bath at 80°C for 18h.

N

The solution was concentrated and purified by flash chromatography over silica gel (14:1:0.05
CH,Cly/MeOH: NH40H) to yield 66 mg of compound 4316. "HNMR (300 MHz, CD;0D): &
7.50-7.22 (m, 7H), 4.77-4.69 (m, 1H), 4.06 (t, J =9 Hz, 1H), 3.77 (dd, J = 6, 3 Hz, 1H), 3.70
(s, 1H), 3.55-3.46 (m, 8H), 3.39-3.36 (m, 3H), 3.34-3.30 (m, 2H), 1.86 (s, 3H). LCMS (ESD)
m/e 485 (M+H)*.

Synthesis of piperazine 4314

Scheme 49 depicts the synthesis of piperazine 4314.
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Exanple 72 - Synthesis of Triazole 4278 Schenme 47
depicts the synthesis of triazole 4278. WD 2005/019211
wWOCHsWs2004/ 017101 -234- Schene 47 F O F O ~POras2004/017101

butyn-3-yl tosylate, Hunig' s-138se - - ~O H2ZN N~NHAc 2.
Boc20, K2CO3 N N~-NHAc 54 Boc 426 NaN3, NH4ACI, Cul
Schemei4f s Base J’1 FON/ - - ~OHO N- F N~NHAc H

N N ~NHAc H HCl Boc 4278 427 Synthesis of al kyne 426
A mixture of amine 54 (422 %1 18 mml) but yn- 3-yl
tosylate (265 ny, 1.18 n‘?zL,) % Huni g's base

(dii sopropyl et hylim ne, 2im., 1.15 mmol) and

17 Mo 01 42D 1429mm|) ion HDI\/F 5 ni
md |'He°z§CH¥°Jeed s n é)
KB

(26 2 mml) Fand HN

m.) and vvaté:r (2
then di-tertssbutyl dﬁﬁ:arbonate (218 ng, 1 n‘ﬁ’BI) was

added. The reaction"was stirred at room t g
for 12 h, and the THE was renoved in vacuo
Et OAc 10 was added and the sol ution was vvah
wat er, dried over MgJSO4 and concent r)?\;ﬁd'
product was purified by preparati

chromat ography (15:1:0.05 CH2C12/ MeOH NH3 '
afford 210 ng of alkyne 426 in ayield of 22%"™ M5  un
(ESI): 410.1, 532.1 (MrNa)+, 573.1 (100% . ssynthesis J
of triazole 427 15 A m xture of al kyne 426 (150 ny,

0.

oh lzfgrrolmggé %29 wad é}‘ﬁ%ﬁ%b&j ?rohzn’%rt @Jt ﬁ@f c%rbo%gn%r%ﬁ m
bro@o2@tyhbodhide rfdllc:]mmg @itaatuteqsrece(dﬁre@ QThd\mpsbit]ﬁSWnTD&z‘)aé |0 Med. Chem.
1992055, 3355, ENNRARR §tat RERoEa Ik Gertos Chrastt fre BF). 1.46 (s, 9H).
Corﬁﬁ(ﬁinqu-BO\Wa% s?'l& Beq) Ihﬁmmdadggm R>9 usﬁ’lglmg T procedure as

dr oxi de solution e organi c phase was
desmldédr winpousd 3l Gt BEMEYBIBYEle $8dl (MDY, Angblwiinedt 430 (50 mg,

ooy L0l B AT B o R TP 8 Mok v
was(cbacentftddan@Hidd dradpladhditatet B fidaBon (7:1:0.05 CH,Cly/MeOH/NH,OH)
afforded 35 mg of compound 4314. 'HNMR (300 MHz, CD30D): 8 7.51-7.23 (m, 7H), 4.73-
4.67 (m, 1H), 4.07 (t, /=9 Hz, 1H), 3.75 (dd, J= 8, 3 Hz, 1H), 3.73 (s. 2H), 3.48-3.41 (m, 6H),
3.24 (s, 2H), 3.21-3.19 (m, 2H), 2.75-2.65 (m, 4H), 1.87 (s, 3H). LCMS (ESI) m/e 484
(M+H)™.

Example 74 - Synthesis of Triazole 5001

D@J&iure 0

Scheme 50 depicts the synthesis of triazole 5001.



10

15

20

afford 155 ng of triazole 427 in a yield of 95% M
(ESI): 453.1 (100%, 575.1 (MNa)+. WD 2005/019211
weeHsWs2a04/ 017101  -235- Synt hesi s of conpoundCzaB3odo17101
a solution of triazole 427 (-28%-ng, 0.28 mml) in
CH2C12 (5 nmL) and MeOH (1 nL) was added 2 niL of HC
Schewkd0i on (4.0 Min dioxane). After stirring at room
tenperature for 15 h, the reaction was concentrated
anp shed with Et Wl MeOH to give 130 ng of nmpound,
5 NaD & Yi ebe ofNg50—NE—(ESPYE—453. 1. 1(?1{3 AN
+. Exanple 73 - _Synthesis of Conpounds 4816 asnd
92 Synt hesi s of ABr pholine 4316 Scheme 48 depi s
the synt hesi s of norpholine 4316. Schene 48 O.ndN|)~Br
H2ZN - - OO Qg 428 ION1Il - - O ~3;N 10:/ 4
MECH GH20 2, ~ / / F Hunig's base O j. HY-biyd 540~
4316 0// Known brom de 428 was synt hedi zedg.f
nor phol i ne and brom)acetyl brom de as Cé t he
literature (Thonpson, et al. J l\/bd #1992
35 1685). To a,_solu |on of am ne 54 (86 rrg O 2

inam thyI al co,lpol (2 mo
i.de §!Z‘<§‘VTES}1@' uni g-s"Ba L) wmas )ae
brem ge 428, (132 Ny, NH‘?‘?DI) atN /\Fh&l

ocC

r et |\5rLr\/NHAc

m xture was warmed to roomtenrperature anc?°‘hes§; ed over
an oi | bath®&' 80C for 18h. The solution was

neentrat e d purified by flash chromat ography over

Syng'g‘is‘s tfiapolp fﬁfl 0.05 CH2C12/ MeOH NHAOH) to yiel d 66

S Qe 5 trigrglp iy SpapmuselyS02424sbme 2 munod) gid 2-(Boc-
amdﬂi)eth%'l H)orm@e 303 ﬁ)@@ ’mg 2‘rmﬁol§:1>’n PMF é%_ﬁﬂt) §v§§ Zzﬁ%ecﬁl’%’r?(}tﬁbtemperature

for 22194) 50 mIg@f E@A@ms addé)ﬂ/@nc( BSIsplutid wak evadiBsl \@il’tlll-w)itbr drled over

MR RER et BERAF| 18 1851 riAiple A6 57 696Bes ol in &.ield of 94%

MS E’ES'I/) u&'z/cxm/oog@ 10-N=)236-
Synthesis of triazole 504

To a solution of triazole 501 (458 mg, 1.88 mmol) in CH,Cl, (10 mL) and MeOH (2
mL) was added 4 mL of HCI solution (4.0 M in dioxane). After stirring at room temperature
for 2 , the reaction was concentrated to dryness. The residue was dissolved in DMF (7 mL)
and then chloride 90 (377 mg, 1 mmol) and Hunig’s base (diisopropylethylamine, 0.8 mL, 4.6
mmol) were added. The solution was heated at 70 °C for 3 h. The DMF was removed in
vacuo, and the residue was dissolved in a mixed solvent of THF (10 mL) and water (2 mL).
K2CO;3 (414 mg, 3 mmol) and di-tert-butyl dicarbonate (545 mg, 2.5 mmol) were then added,
and the reaction was stirred at room temperature for 12 h. The THF was removed in vacuo, 50
mL of EtOAc was added, and the solution was washed with water, dried over MgSO4 and
concentrated. The crude product was purified by preparative thin layer chromatography
(15:1:0.1 CH>Cl/MeOH/ NH3'H,0) to afford 192 mg of triazole 504 in a yield of 33%. MS
(ESI): 485.1 (100%), 607.2 (M+Na)".
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Schene 49 0 Br "\ OHZNI-OBoc N 429 jI"NH ~O - 10-

F MeOH CH2Cl 2, ~ N Hunig's base HN Boc 430 F HN1/-- 54
wO2005/089d TFA in CH2CI2 OH N - - 0 HNJ | / NpCTASkN4/017101

4314 O Bronide 429 was synthesSized fromtert-Butyl

1- pi perazi ne carboxylate and bronoacetyl brom de
Syrtbesivof engnpounst 300dr e procedures (Thonpson, W J. et

al. J Med. Chem 5 1992, 35, 1685). 1HNMR (300 MHz,

CDCI®} solitiBn 8Btriazole BB (1R 63, B3Fhn{on) inSjﬂz_cu(mgnLﬁ%nd MeOH (2

an

o S TSR0 R s e s oo
S S by O P o

triagele 5801 i &yiekltof®a%4. avISI(BS)THES. 1@ 806%) (M+H])JXtSO_V .e_(l\/Msﬁa)*.
concentrated and the crude product after purification

Exquiple: 73, -8y nEn3@&16Y/ Tl Ns002H) 10 af f orded 35 ng of
conmpound 4314. 1HNMR (300 MHz, CD3QOD): b 7.51-7.23 (m

7TH) SchéméF1 deplets thevynthddls of4rif61d4002) = 9 Hz, 1 H),
3.H)75 (dd, J P 8, 3“%&, 1H), 3.73 (s. 2H), 3.48-3.41

, 3.24 (s, 2H), 3.21-3.19 (m 2H), 2.75-2.65
SCh?ﬁ]ﬂesgtl)D, 1.87 (gs 3H)H? LCVB (ESI) W 484 (M+H) +.

Ex le 74 - Synthesjs of Triazole 5001 15 Sﬁi me 50
dei E]S; t hg spnthesis_of triazolBVH001. WO 2 Q ES)/JQZ].\I _Boc
PC%‘/U 9%04/ 017101 -283% Scheme 50 N " H DVFHH 3Na + N
BrBé&2 N N S----i N', 59Boc 505
1. HCI
2. R %
“ 0
o :V\,NHAc
3. BOCzo, KzCO3

N N
Py R T SN e e W
Ny Y ) \/\/NHAC N N O L Nrae
H H.HCI H B
* oC
5002 : 507

Synthesis of triazole 505

A mixture of 1H-1,2,3-triazole-5-thiol sodium salt 502 (246 mg, 2 mmol) and 2-(BOC-
amino)propyl bromide 506 (476 mg, 2 mmol) in DMF (2 mL) was stirred at room temperature
for 1 h. 50 mL of EtOAc was added and the solution was washed with water, dried over
MgSO4 and concentrated to afford 508 mg of triazole 505 as colorless oil in a yield of 98%.
MS (ESD): 281.1 (100%, (M+Na)».

Synthesis of triazole 507

To a solution of triazole 505 (365 mg, 1.36 mmol) in CH,Cl, (10 mL) and MeOH 2
mL) was added 4 mL of HCI solution (4.0 M in dioxane). After stirring at room temperature
for 2 h, the reaction was concentrated to dryness. The residue was dissolved in DMF (5 mL)
and then chloride 90 (377 mg, 1 mmol) and Hunig’s base (diisopropylethylamine, 0.52 mL, 3
mmol) were added. The solution was heated at 50 °C for 10 h. The DMF was removed in
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502 503 501 1. HGOI 2 F0O O C1 N--NHAC 9 3. BoczO
K2CO3 F O FO NNE N~ HC NNNO HS--NH HC NHAc H
wWa&2005N192¢NHAC  Boc 5001 504 Synthesis of triarorasa®d1/017101
A mxture of 1H 1,2, 3-triazol395-thiol sodiumsalt 502
(246 ng, 2 mmol) and 2-(Boc- 5 am no)ethyl brom de 503
vaciq 48d thy, residuarwhy purificONy I(ra)ami)ve\mm lasteir bhlemaaigriphyl’(ﬂo 1 0 1

CCRRT Gl N Bttt 2R s Srerida gt S Clfistore v sy 400,

(1002 epRa; ed to afford 458rTgof triazole 501 as
cgl:)grles?ml inayield of 94% M (ESI): 267.0

( 10988 frédvBNa ot 506/ QEJ‘&%O?Ve‘afén ta%ﬁéc?%cgvélg %f ?‘ﬁF-E?%ﬁﬂ_éfﬁd water (2

solution of triazole
mly, mdﬂ{zp(hr(dﬁ&/mgl—ll franoljrand dva:srtfi)dt}é dicdrbwhatef(204Gng, 0. 95 mmol) were
After

e G g T AR L PSR BB cmoved

vacilpy 5@ L, of IO ACWhCiiRedasd fhe SSRLYE Yal Qfa% V(flﬁl %‘Qer d"i'l'ég over MgSO,
then chloride 90 (377 my, 1 mmol) and Huni

and(@nreisteso ihetcmdeaipdnst wes purified by, [Beparative)t Maﬁer&hﬂmmhtography
15T B O B90 WhoEatRpam. vis

(ES3): ib98d16@hy ea1. 1gM-Ny . (10 nL) and water (2 ni).
K2C03 (414 ngy, 3 nmmol) and di-tert-butyl dicarbonate

Syx{thésis mon’ip(ﬁlﬂm& were then added, and the reaction
was stirred at roomtenperature for 12 h. The THE was

r empy @ doluflot BESPN (9§ Ghg, @H&ﬁmﬁb%@%g (B4 %dg\?)goﬁft? mL) was

sol ution was washed wth water, drie
addee A el of HC2 solutfore(4d Miim divxoda) t Afiersstiping eft|r<axdn bymperature for 12 h,

the QS ke it %’ﬁﬂﬁ%ﬁ%&“@ﬁ%ﬁ?}@ S3Rp e1R B o spmpound

5002rin a yydle bflossh. IBYCENR 490881 00%, 486+ 1009, 607. 2
(MNa) +. WO 2005/ 019211 PCT/ US2004/017101 - 238-

Example &S| SynPhestsUTa 312500y

Scheme 52 depicts the synthesis of triazole 5007.

Scheme 52
1. Hol
PN
N o NN
N‘N S/\/N\Boc 123 N/YSV\N
H 3. HCl N-NH

H HCI
5007

501

To a solution of triazole 501 (488 mg, 2 mmol) in CH,Cl, (10 mL) and MeOH (2 mL)
was added 4 mL of HCI solution (4.0 M in dioxane). After stirring at room temperature for 2 h,
the reaction was concentrated to dryness. The residue was dissolved in DMF (5 mL) and then
chloride 123 (541 mg, 1.4 mmol) and diisopropylethylamine (0.7 mL, 4 mmol) were added.
The solution was heated at 50 °C for 18 h. The DMF was removed in vacuo and the residue
was purified by preparative thin layer chromatography (10:1:0.15 CH,Cl,/MeOH/NH; H,0) to
afford 250 mg of compound 5007 in a yield of 36%. MS (ESI): 495.0 (100%) (M+H)".
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To a solution of triazole 504 (192 ng, 0.33 mmol) in

CH2C12 (10 nL) and MeCH (2 nlL) was added 4 niL of HC
weoeabostoiex1 (4.0 Min dioxane). After stirring aPCTmsm04/017101

tenperature for 12 h, the r€d6ti on was concentrat ed

and washed with Et OAc/ MeOH to give 150 ng of 5

t ri dizofrec 55O DI compoyideI087 ofas Aib¥olvadbin 1, (85 2d MRYII (5 mL).

Q7. ). anpl 5, -.Synthesis of
o T W ORI L -
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""" N~NOHS I ~NHAc Ng N ~NHAc H. HCI H Boc 5002 507

ExampByiTt+iaithesis of Friazodd 800505 A mi xt ure of
1H 1,2,3-triazole-5-thiol sodiumsalt 502 (246 ng, 2
mo$dherredd 32lep8@CGhe aynthesipofafiyioldses. de 506 (476 ng, 2
mol) in DMF (2 nL) was stirred at roomtenperature

ScHeare SB h. 50 nL of Et OAc was added and the sol uti on was
washed with water, dried over MgSO4 and concentr at ed
toma%{ord 508 ng of triazole 505 as colorlessNgil ina

yi & 986 A5~WBN( ESI y+—Na@Me. THFMaOHos ¢ i+ s Mg,
Synthesis of triazole 07 To a solution of triazole

505 §9865 ny, 1.36 mPBl) in CH2C12 (10 nl) and MeOH% 2
nm.) was added 4 nL of HCl solution (4.0 Min djggane).
After stirring at roomtenperature for 2:h, the

reacti on was concentrated to dryness.” bdue |was

di ssolved in DMF (5 nL) 20 and then chlori ﬁﬁ@“(e 77

ng, 1 mmol) and Huni g's base (diisopropyl ethyl am ne,
0.52 nL, 3 mmol) were added. The sol uti oh 2% H8at ed

at 50 C for 10 t]: The DMF was renoved in WO

2005/ 019211 PCT/\ 0@4/ 017101 H R Q
ol B T T o
<\N/I\S/\/N O O \/\/NH <\NJ\S/\/N\B O O N\/\/NHAC
oc
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\H *HCI

5005 510

Synthesis of triazole 508

To a solution of 1H-1,2,4-triazole-3-thiol 509 (202 mg, 2 mmol) and 2-(BOC-
amino)ethyl bromide 503 (448 mg, 2 mmol) in THF (5 mL) and MeOH (2 mL) was added a
solution of NaOMe in MeOH (25% wt., 432 mg, 2 mmol). After stirring at room temperature
for 2 h, 50 mL of EtOAc was added, and the solution was washed with water, dried over
MgSO4 and concentrated to afford 464 mg of triazole 508 as colorless oil in a yield of 95%.
MS (ESI): 266.8 (100%) (M-+Na)".

Synthesis of triazole 510

To a solution of triazole 508 (366 mg, 1.5 mmol) in CH,Cl, (10 mL) and MeOH (2 mL)
was added 4 mL of HCI solution (4.0 M in dioxane). After stirring at room temperature for 3 h,
the reaction was concentrated to dryness. The residue was dissolved in DMF (5 mL) and then
chloride 90 (377 mg, 1 mmol) and Hunig’s base (diisopropylethylamine, 0.7 mL, 4 mmol) were
added. The solution was heated at 50 °C for 12 h. The DMF was removed in vacuo and the
residue was purified by preparative thin layer chromatography (10:1:0.15 CH,Cl,/MeOH/
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thin layer chromatography (10:1:0.1 CH2C12/ MeCH
wolaeska@i1t o afford 230 ng of crude triazol e 580/USAD¥017101

pure, M5 (ESI): 499.1 (100%240M+H)+). The free base
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NHntI)zO&tmaffqadéﬁo (2 ofrwde) qongrodnK MR 86 ¥3Bure VIS IESTIDASS. 1 (100%)
@A?ﬁg- i-tert-butyl dicarbonate (207 ng, 0.95 mmol) were
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-240 The free base of conmpound 5007 was dissolved in

CH2C12 (5 nL) and McOH (5 nL). 2 nL of HO solution
wO0420@/021n di oxane) was added at 0 C. After stPCcriusgoan17101

roomtenperature for 1 h, t¥¥é2reacti on was

concentrated, washed with Et OAc/ MeOH to give 260 ng of
Synthesisuf conpoundddipound 5007 in a yield of 97% NS
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Synghesis- of companng A3 MySO4 and concentrated to afford
464 ng of triazole 508 as colorless oil in a yield of
95%0 a s utish QiE@m)pouﬁﬁ 61B(1(60608A40. E(9|\ﬂﬁth>)}hn THM10esl sandf DMF (1 mL)

was B B b R Rl e 6 B s kS Biildf mamoD)

andN Mdlﬁfetmxnﬁl@bjﬁdlﬁ’@ Titb @a@ﬂo‘n%ﬁ'sﬁi‘i@ﬂ' &) roof tfberature for 1 h, and
Stlrrlng at roomtenperaturefor the reacti on

Raas espedtir d¢eq- t48 gk pHBHAC Whe add@duaud. @w@t@nm|mued with

Watéln gﬁ)%: o&é 1\%% B?‘%&%&gg;{: r | d %&?’ W@s #'te]d bl pre arative thin
layenmhio)nammphye(ddﬂeb 1 MBCEQMHOH@QH%{\H%M% 238 B ofcbPpound 513

n ayleld of :}-6100 %(ESI) 5 14 1 (100% (M+H) 536 1 (M+rI]\Ia
i
Synthesis of compound 514

To a solution of compound 513 (120 mg, 0.23 mmol) and LiClO4 (27 mg, 0.25 mmol)
in acetonitrile (2 mL) was added 1H-1,2,4-triazole-3-thiol 509 (24 mg, 0.23 mmol). The
reaction was heated at 100 °C for 6 days and concentrated to dryness. The crude product was
purified by preparative thin layer chromatography (15:1:0.1 CH,Cly/MeOH/NH;H;0) to afford
75 mg of compound 514 in a yield of 53%. MS (ESI): 515.1 (100%), 615.1 (M+H)".

Synthesis of compound 5011

To a solution of compound 514 (75 mg, 0.12 mmol) in CH,Cl, (5 mL) and MeOH (1
mL) was added 1 mL of HCI solution (4.0 M in dioxane). After stirring at room temperature
for 24 h, the reaction was concentrated and washed with EtOAc/MeOH to give 62 mg of 5011
in a yield of 94%. MS (ESI): 515.1 (100%) (M+H)".

INCORPORATION BY REFERENCE
The entire disclosure of each of the patent documents and scientific articles referred to

herein is incorporated by reference for all purposes.
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chromat ography (10:1:0.15 CH2C12/ MeOH WO 2005/ 019211
woeeHsWs20a04/ 017101 -241 NH3' H20) to afford 2BOTRS2f/017101

crude conpound 5005 (85% pur€43Ms (ESI): 485.1 (100%

(MrH) +)). The crude 5005 was di ssolved in a m xed
EQ¥IVAENSS THE (10 nL) and water (2 mL), and then

27 i-tert-butyl dicarbonate
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2005/ 019211 PCT/ US2004/ 017101 -242- Synthesis of

woaopouyad1511 A mixture of am ne 54 (714 ng, 2Pamwmis)04/017101

2R-(-)-glycidyl tosylate 5122456 ngy, 2 nmmol),
N, N- di i sopropyl et hyl am ne (0.44 nL, 2.5 nmol) and

WW&%@LA&ME&IISE (33 ng, 0.2 mml) in DVF (5 nL) was

1.

heated at 70 Cfor 1 h. The reaction was diluted with
50 AvkompoinddiaOic thd fenmdd: ut i on was washed with water,
dried over MgSOH and concentrated. The crude product
was purified by preparatﬂw’_@(ﬁ? n | ayer chronmat ography
(10:1:0.1 CH2C12/ MeOH/ ® to afford 350 ng of
conpound 511 in a Werlaéf 2% esCtes§, 414. 1
(100%, 436.0 (M+Na)+. Synthesis of conpound 513 10
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di caibeiate ﬂdrﬁ&ldmou@c(ﬁ&sﬁﬁ@bf triethylamne (0.2
m, 14% and N, N-di net hyl am no yr|d|ne The
react i orPRFE¥: gw#ﬁéa’%mﬁflo@mmléwéraa BvEdazgyly h, and
THE was_renoved in vacuo. 40 nL of EtOAc was added and
th&@%ﬂemct@rﬁqmﬁlwgm@pwstmg ofiat er, dried over MySO4

o B S
BT e e R

536.1 (I\/H\Ia)+ Synt hesi g) of conpound 514 To asol ution
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1009 15 1 th T
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t enper athgteroatbms sglactpd fromethe gepapiconsisting of @m@@nr exygen, and sulfur,

and washed wi \gv eremog‘ optlongll}gls subs?%utre‘rcrlJ Wlttn one or more R® groups,

M-L is selected from the group consisting of:
a) M-X, b) M-L!, ¢) M-L'-X, d) M-X-L?, &) M-L!-X-L?, f) M-X-L!-X-1.2,
g) M-L'-X-1.2X, h) M-X-X-~, i) M-L'-X-X~, j) M-X-X-L.2, and k) M-L!-X-X-L%,
wherein
X, at each occurrence, independently is selected from the group consisting of:
a) -O-, b) -NR*, ¢) -N(O)-, d) -N(OR?)-, €) -S(0),-, f) -SO,NR*,
g) -NR'S0,-, h) -NR*-N=, i) =N-NR*-, j) -O-N=, k) =N-O-, ) -N=,
m) =N-, n) -NR*-NR*-, 0) -NR*C(0)O-, p) -OC(O)NR*-,
q) -NR*C(O)NR* 1) -NR*C(NRY)NR*-, and
5)
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| NCORPORATI ON BY REFERENCE The entire di scl osure of

weaals/0a$211 he patent docunments and scientific aPCTaiSe®4/017101
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for all purposes. WO 2905/019211 PCT/ US2004/ 017101
-243- EQUI VALENTS The r'Nvention may be enbodied in

ot her specific forngtMLﬂbqut departing fromthe
spirit or essentiaR TNard¥teristics thereof. The

f oregoi ng enbodi nents are therefore to be considered

in all m’eﬁ_@ae&tédE&M&gﬁiﬁg\@nﬁ&h@e&& than liniting on

the invention describe rern. ope of the

i nvention isnt L hdiGat h ended, cl ai s
rather than yé}?ﬁ%ék})f?’gdl)?&i?%ﬂ(gegyldé%cg?)ia%?ﬁ aglgxnyémd al

changes that conewhdrtiniany blie) -repsptivgaldn suBt@@e®vith one or more R
equi val ency of the clai are intended to be enbraced

t herein. WO 2005/829%132PCT/ US2004/ 017101 - 244- WHAT
IS CLAIMED IS: 1 1. A conpound having the fornula:
(R1) m (IR2S s¢lecteq fromahegrqup copgisting of3 or a

phar maceut i cgld.y bl I er rodr ug
t hereof , whe edll'r?:aﬂgﬁ’qﬁt%' ag{gﬁgléé%dd(%f rz('frﬁl%gegr oup

consi sting of. 5 wheeiylany pya)-dy) optiousldzisRibstituted with one or more R®
pyrim di nyl, andggaridazinyl; 6 Bis selected from

the group consi st&A%¥%f 7 phenyl, pyridyl, pyrazinyl,

pyyd mdinyl, and pyridazinyl; 8 Het-CH2-R3 is

s)ell{le &t "é‘&HPP%ePﬁ% 13tepeislcati & sslecied fipm the e @nsiggingof:

N X4 . 3 R3nand. Rp4ad M 4
s sol cltad Tr FoEd L cCEE D RRGE FENCBINEE ) R e o’
satd ur ?ﬂ@dC@m‘t Ur—fgéO)R‘b m)aCC(hﬁ{R4¢{4®--NR4C_e(DjERgp@')<:JO£:1 (O)NR*RY,
an a 2 ad, or omati ¢ 3-

monber - KGIORT & SRAHIRRR: 2 cRp Ak iR o -oc R,
het er oaf)ooR)s@‘REtwd: t I St inge 4

nitr oggﬂ, Ggsgg)é?e ,’ﬁpgﬂﬁgﬁ)&’% 14 ’\I\)‘IB Iglgg@ﬁ%f@%r&ggOR ’

n 1
opt i onah FYR' €(BNBSRI, DRy GANRA)NR R * paa) nB(0, B5 by -S@aBR‘R?, and
15 hALckngelected fromthe group consisting of:

R?, at each occurrence, independently is selected from the group consisting of:
a) F, b) Cl, ¢) Br, d) I, ¢) -CF3, f) ~OR®, g) -CN, h) -NO,, i) -NR*R?, j) -C(O)R*,
k) -C(O)OR", 1) -OC(O)R*, m) -C(O)NR*R*, n) -NR*C(O)R, 0) -OC(O)NR*R®,
p) -NR*C(O)OR?, q) -NR*C(O)NR'R?, r) -C(S)R?, 5) -C(S)OR, 1) -OC(S)R*,
w) -C(S)NR'R?, v) -NR*C(S)R?, w) -OC(S)NR'R?, x) -NR*C(S)OR*,
¥) NRC(S)NR'RY, z) -NR*C(NRYNR'R*, aa) -S(0),R”, bb) -SO,NR*R%, and
cc) RY;

R is selected from the group consisting of:
a)—OR’, b) -NR'RY, ¢) -C(O)R?, d) -C(0)OR?, &) -OC(O)R?, f) -C(O)NR*R,
g) -NR'C(O)R*, h) -OC(O)NR*R*, i) -NR*C(O)OR?, j) -NR*C(O)NR*R®,
k) -C(S)R?, ) -C(S)OR*, m) -OC(S)R*, n) -C(S)NR'R?, 0) -NR*C(S)R?,
p) -OC(S)NR'R?, q) -NR*C(S)OR*, 1) -NR*C(S)NR*R?, 5) -NR*C(NRYNR*R*,
t) -S(0),R*, u) -SO,NR*R*, and v) R%;



54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

69
70
71
72
73
74
75

76
77
78
79
30
81
82
83
84
85

16 a) MX, b) ML, ¢) ML -X d) MXL2 e)
M L1-X-L2, f) MX-L1-X-L2, 17 g) ML 1-X-L2-X, h)

wORSKH921L) ML -X-X-, j) MX-X-L2, and k) M BCT/US2004/017101

1- X-X-L2, 18 wherein 19 X, al46each occurrence,
[ nd;pendent ly is selected fromthe group consisting

» apeack)occgrench,)inddyeadentlyis ddl«@)ed, frat) th 564y eonsﬁsh_ng of:

—EI-( S)RZ a) I—fI)b) ((33 h@f'@ (ﬁﬂ' 6&2&1}11 F34(§E6 alkyzléa ne? 4 saﬁ)ratlezl unsaturated,

- NR4- N%arombttlc My@])e 3- Mmel%&@l %Bﬂfatedzgmé}}urated or aromatic
“NRAC(Q NR4- 1) -NRAC(NRA)NR4-, and 24 sj WO
2005/ 0 1@9@%@@%@@@ @EREore hotmatamns selereRANonfle group

25 R4 fromth r Q i.ng of:

27 2y (PR SRR SR R RS

al léynylh) mgowaﬁ elkanyd niy -@(ONJ%{ 3 al&)éréﬁm) L(Q(@LCélmgét?%ateLd
titut ne or re roups; an

S sl AUBEUH i PR SHOREIR kb (-1 membaedcatueried

al kyl, lmsatgf)anﬁi % 51%%'&0 h@i@f{)c e l@&'n?ﬂﬁh%éﬂ% 1)1{ m??ecpeter?zﬁ[oms selected

V\hereln any of opt | oaI
one or ﬁmnéhd?@foup; Borgs:sdmg s»f ntm)ga'l, oxggere anhsuifie, 1) rce(m))e),-cl-ﬁ alkyl,

'OP de g g nlﬁ; diﬁgljégcgseﬁf( S C %3 —E@E}EE ?ﬂ{y&iﬁ o)%@(?) 14 éa)turated
-CN,  h)unsMted, br addARE caﬂb))cycg, @1 C NR4 Clzws'nRered s§turated

SO CR4, 1) -O(ORA, m -0 e
-0C(O NPT atedg pr E‘P t@me cqr)lpnm@mg OiRAB¥E, heteroatoms selected

) Nead i S S g&%ﬁﬁ%ﬁ‘o o byttt o y)

- NRAC( S) NR4Réheraih aniNed &Y -NRAPIRARSy isaadstitGeOndBbne 0B nore R
-SO2NR4R4, and 40 cc) R4; 41 R2, at each occurrence,

i ndependent I18/°1R: sel ect ed from t he group consisting
of 42 a) F, b) d, ¢c) Br, d) e) -CF3, f) -OR4, Q)
ahe)ac Reprenge, JNR@gzpndj:gtly sgte@epszrom e geyup con31st1ng of:

S(OC(O)O)OKIgl i C% TRt D I Rdia R -CFs,

- O( S) R&) ~OR’; ISNORY -NO}, n)@@(m%) cetﬁ)nf p)G(S)chﬂEiéroamRé
V) NRAGH Binrdke, THAREORSRE o) XD R ReRS R O ANREC(0)ORS,
v) -NR°C(O)NR°R®, w) -C(S)R®, x) -C(S)OR®, y) -OC(S)RS, 7) -C(S)NR’R®,
aa) -NR°C(S)R®, bb) -OC(S)NR'R®, cc) -NRCC(S)OR®, dd) -NREC(S)NR°R®,
ee) -NR’C(NR®)NRRS, ff) -S(0),R®, gg) -SO,NR®RS, and hh) RY;

R®, at each occurrence, independently is selected from the group consisting of:
a) H, b) Cy. alkyl, ¢) Cs.6 alkenyl, d) C,¢ alkynyl, e) Cs.14 saturated, unsaturated,
or aromatic carbocycle, f) 3-14 membered saturated, unsaturated, or aromatic
heterocycle comprising one or more heteroatoms selected from the group
consisting of nitrogen, oxygen, and sulfur, g) -C(0)-C.¢ alkyl,
h) -C(0O)-Cy.6 alkenyl, i) ~C(0O)-C,.6 alkynyl, j) -C(0)-Cs.14 saturated,
unsaturated, or aromatic carbocycle, k) -C(0)-3-14 membered saturated,
unsaturated, or aromatic heterocycle comprising one or more heteroatoms selected
from the group consisting of nitrogen, oxygen, and sulfur, 1) -C(0)0-C.¢ alkyl,
m) -C(0)0O-Cy.¢ alkenyl, n) ~C(0)0-C.¢ alkynyl, o) -C(0)0-Cs.y4 saturated,



46 y) - NRAC(S)NRAR4, z) - NRAC(NR4) NR4R4, aa) - S(O) pR4,
bb) - SO2NR4R4, and 47 cc) R4; 48 *R3 is selected from
woheosgneap consi sting of: 49 a) -OR4, b) NRARAPCTHS2004/017101
-C(OR4, d -C(OOC, e) -OBR4, f) -C(ONR4R4, 50
g) -NRAC(O R4, h) -OC(O NR4AR4, i) NRAC(O)OR4, j)
86 - NR4 OpNRURGed, Bt afomaticeBbRaycld, anChS)CIRIO- M4 (bR ddkaturated,

4, 5 S) NRAR4,
87 NR 4 C( S Rél@ﬁ?d I@hﬁ%?%g%l 5 cygl)% @@%&@Nmmre ﬁ%gogtpms selected

88 - S( O pREomube g @ng@ﬁﬁltﬁ@geﬁ%xyw 20901f9211
PCT/ US2004/ 017101 -246 54 RR each occurrence,

89 i ndependent | Yhersingay o brd pj m@imntaﬂﬁ isgrubstfuted v thedriereg more R’
90 of : 55 a) H%é L1 6 alkyl, c) C2.6 alkenyl, d) C2_6
al kynyl , %2 sat urat ed unsat ur at.ed, 56 or

d d
o1 %%a%P%§5&§eﬁ%§L1%%gf%%e%§%41‘ TR DB raisgnent
92 or mor ea)ffewCQ&I) BﬂEd)Seé)e@Q}i Srg)mmtﬁeh?flgpw §8N-NR®R?, j) -CFs,

d
03 %0 S DS N 88 hp.a —%) 5. ® -S(REHY b} -GD)OR®, @) -OC(O)R,

T I o A A RS SR b

95 menber e -B G(@ﬁ‘ﬁth G) m{sm ux)aicqs)om"tr yarcm@(@)R?: z) -C(S)NR®R?,
NI e er
9% Col cor b MBTARRAL BhEGRein: ﬂg@smﬁg(sap@ 4D oBBICSNRIR,
: 8 $
97 og%)eg Cg dRi en NRg-b) ffﬂé@%%&g%éb NkR 6 ) §)6a1ky1

98 - (O Ql():fzml]@myh maCed alkyﬁyfl kKlggat 1 saitlmd:d misaalmafhtot @romatic

ar boc rrerrber ed saturated, 65 .
79 Snsat u)r/%bdgyg1 §|)‘U(3 #4% é?%éﬁ BiFpERiSd. g appvRatisrheterocycle

100 nor e hejoaPiRingthe 9€ hRed l%’lero%nfs rs@l@bt‘éﬁ‘ ?roﬁ{ @ Broup con51st1nr% of
consi sti.ng of nitrogen, oxygen, and sul fur, "67 wh

101 any of Igl)rogenp?xmgp,, @ﬂémf%l S substit ut ed with one or

R5 6 8
102 Flr)nrjgpendent Vs eﬁec ed r%a‘ipﬁlgg%ry '\ 6’5@?@?’%8%1‘” more
103 70 a) F, b) rbigties)seBeted Cfﬁ)oni the %}oup(honﬁl)stmg%f R, F-0R®:, D)CFs, —

L M 5? BN SRR GO, oDEL GRIR’
105 7% . ) O)C( o% %é@klﬁﬁ RQQ%W&QS%F@@H&*

106 el S)C( OR6, Y)-NR%C((@N%R z>c<s SNBEIR, -OTH)RA)-C(S)NR'R®,
107 (Reocs nroReR R GEIEG kR AS AR 1) VR Re R

108 gg) - SO2NR6RSR *eR YR RE -SGNIRRS, #d- rR&accur rence,

i ndependently is select ed fromthe gr oup consi sting

109 ofR? feadh oé‘éun*é)lcechd@ @Hd'éﬂtlly isGlebted Brofl %ﬁg @[Au}pgc%s&?ng of:

110 al kynyl , L 14 sat urat ed, unsaturate
ar onat iad He by 6o¢ glsylec) €36 Akenyl, b Fhe mbgnglatLCat,@durated, unsaturated,
111 unsat ur ?El%matlc car%oqm?e f)C 3-14 membered saturated, unsaturated, or aromatic
112 heterocycle comprising one or more heteroatoms selected from the group
113 consisting of nitrogen, oxygen, and sulfur, g) -C(0)-C) alkyl,
114 h) -C(0)-Cy.6 alkenyl, i) ~C(0)-Cs.¢ alkynyl, j) -C(0)-Cs.14 saturated,
115 unsaturated, or aromatic carbocycle, k) -C(0)-3-14 membered saturated,
116 unsaturated, or aromatic heterocycle comprising one or more heteroatoms selected

117 from the group consisting of nitrogen, oxygen, and sulfur, 1) -C(0)0O-C,4 alkyl,



118
119
120
121

122
123
124
125
126

127
128
129

130
131

79 heterocycle conprising one or nore heteroatons
sel ected fromthe group 80 consisting of nitrogen,

woxyg@o2iand sul fur, g) -C(O-CL 6 al kyl, 81 hpCT/US2004/017101

-C(O-C2_6 alkenyl, i) -C(O:=%8-6 al kynyl, j)

-C(0O-C3. 1 rated 82 unsaturated, or aromatic
car bocy@reé(qs@)'gl qlkgnyg £CR1énedlkyayly PR O) 083,14 saturated,

zgf :t Ere]fﬁ{esfgg%att%{ﬁg?élg) ic %@8%@5&? l%%&fpfﬁggg@ EA M rcl,l(?edosraturated
consi stunsgtucdted)iot amgemc h@%mﬂe coi rlﬁﬁ% fk)ﬂé orl ﬁa))re heteroatoms selected
eny n)

C(OO@_thalkl 00C2.6 a

No o )o! ﬁ‘a@?éﬂ(}?nﬂ%l)ﬂg 06(1 5DXygens andsifuad, WO

2005/ 019211 PCT/US2004/017101 -247 86 unsaturated, or

aromati c carBeEsEEsy ohhi-p) OPt@@l@DS%bﬂltWemmsﬂle or more moieties

saturated, &gjddpgaidt ﬁfe%q?u on! (s)ffﬁraof (ﬂeﬁer ° 37 ?)(}]In OCHj, -SH,

corrprl Si ng one or nore roa ecte
the group coiéithy +Cﬁ@ -DIOHINHQ GBI CHO)X WIEH;3) 2 hO(GaH,; U fG(O)OCHg,

e one. or RAoB R gy EB L RREh e SO HE b O cr,

occurrence, 4gnd ntly is seI ect ed fromthe group
consi sting of: ‘%g%a@)qﬁ, b) d, c) Br, I, e) =0, f)

_Sm ea)eaai\!%cﬁneﬁae i}l%endg.%ﬂy MEQNg%Q% of %( 5 R8 P;as k)
NRB%’%%%E@C sen PRl i1 1 %‘ﬁ? Gt bs v)
e R bteatetliad ¢ )SE? b9 sk,
e ) e ivon] a0y E%ngg)fmu%é?%%mdmm ay ofthe

struetudd list¥8niTableG2_6 al kenyl, jj) C2_6 al kynyl, kk)

2.

4,

C3_14 saturated, unsaturat ed or aromatic 99

car ed

unsat ur at@?@ggcog% gq%éinﬁg’tr}gg ?qhﬁsl%%&%t) con‘prl si ng
one or nore heteroatons q ted fgom the group
consisting of 101 nitrog%n &&ﬁ, and sul fur, 102
wherein any of hh) M-Eh-eptinaNT Yol s substi t ut ed
with one or nore 103 nvpieties sel\ecé%ed fromthe group

consisting of R8, F, O, Br, 0%2 104 OR8, - SR8,
-CN, -NO2, NR8RS, C(O) R8 C(O) EI:(O) R8, 105

A@%@%‘%@ﬁﬁ%&g%@%ﬂ LS EHAE LRl () nrore,

10 AvheNRE @, B, RS M, FOCRS)RNRBRSad n MR cﬁﬁﬁ&) 4R1eBeribed in claim 1.
-NR C(S)NRR 8, 108 - NR C(NR8) NR8R8, - SO2ZNRS8R8,

andrhs(dohipbtind 46:8rdR8y toadlaif AL br D UGG MCR_rmbRdependent |y
is selected fromthe group consisting of: 110 a) H, b)

Cl1 6 alkyl, ¢c) C2_6 al ke@yj ( CH6 alkynyl, e) C3_14
saturated, unsaturated, MYjom arlonati c car bocycl e,
f) 3-14 nmenbered saMir ; ur@ted, or aromatic

H,C—R®

or a pharmaceutically acceptable salt, ester or prodrug thereof,

wherein A, B, L, M, R}, R%, R®, m, and n are defined as described in claim 1.
The compound according to any one of claims 1-3, wherein

A is selected from the group consisting of phenyl and pyridyl;



woxyg@o2iand sul fur, g) -C(O-CL_6 al kyl, 114 RET/US2004/017101

10.
11.

12.

112 heterocycl e conprising one or nore heteroatons
sel ected fromthe group 113 consisting of nitrogen,

-C(O)-C2.6 alkenyl, i) -C(O=2-6 al kynyl, j)
-C(O-CS_14 saturated 115 unsaturated, or aromatic
car bocycBes Sﬂ?Cteftfr@}Ltbe geupeaisting of ahemyd ted pyridy;
unsat ur ated, Qr or. tic heterocycle conprising one or
nore het eroat ohs Sel'ected 117 fromthe group

consi sti ngs @fl,ot 2r ogen, oxygen, and sul fur, 1)
-C(OOC1L_6 alkyl, WO 2005/019211 PCT/ US2004/ 017101

. - 248hd EEmPIundGLEd oﬁnyabllﬁ%ﬁ/dlainﬂ)l-ét,%&llg}&h @2p4s:

) C(O O 3-14 menbered
saturated, 120 unsaturated, ‘gr/maromati c heterocycle

conprising one or nore heterpgatyng selected 121 from
the group consisting of niYr ,$ oxygen, and sul fur,
122 wherein any of b) - p) optionally is substituted
wi t Whergi 8 Rmehé nand detfined as d&8ribed iaclanh If.r om t he group
consisting of F, d, Br, |, -CF3, -OH, -OCH3, -SH,

124Thesg@rBpoundiccortig to blaitn 5; Mikid, A-BNGCH3) 2, - C( O) CH3,
-C(O OCH3, 125 -C(O) NH2, NHC(O) CH3, - SC2NH2,

al kynyl, o) -C(O O C3_14 saturat ed, unsat ur at ed,
or aromatic carbocycle, and q%

- SO2NHCH3, - SO2N( CH3) 2, 1é€ (O pCH3; 127 in. at
each occurrence, independent "0, 1, 2, 3, or 4
128 n, at each occurrence, independently is 0, 1, 2,

3, or 4, and 129 p, at each occurrence, independently
i s @hertin Alis &finkd@s aadribdieiniAmthe conpound does not
have the formula corresponding to any of the 131

st r'oed wm@uab&ﬁdihg td &€ 5 lwhekeid- A-BE: conmpound
according to claimI, having the formula: (Rl)m (R2)n
ML-AB-NAO 2 HGCR3 2 3 @ a pharnaceutically
acceptable salt, ester or pr “Eug thereof, 4 wherein

A B L M Rl R, R3 in -ar e defined as
described in claim1. 1 3. compound according to
claiml or 2, having the foFmula: ;Rl),n (Rl 2) n
ML-AB-NO 2 HRHCGR3 3 or a pharmaceutically

ac cehdrainl & issdufined asd@trityd iplcREmUg thereof, 4 wherein
A B L M Rl R2, R3, in, and n are defined as

desTlid dtbdufid at@irding to any one of claims 1-7, wherein A-B is:

H s

wherein B is defined as described in claim 1.

>

The compound according to any one of claims 1-7, wherein A-B is:

—EQB

wherein B is defined as described in claim 1.

2

The compound according to any one of claims 1-9, wherein R? is ~NHC(O)R*.
The compound according to claim 10, wherein R* is —CH.

The compound according to any one of claims 1-9, wherein R3 is:



1 4. The conpound according to any one of clains 1-3,
wherein 2 Ais selected fromthe group consisting of
woheosyoozand pyridyl; WO 2005/ 019211 PCT/ US2004P01/USRMD4/017101
- 249 3 Bis selected fromtH&-group consisting of
phenyl and pyridyl; 4 inis O, 1, or 2; and 5 nis O,
1, or 2. 1 5. The conpound %c HFNlng to any one of
claims 1-4, wherein A-Bis: @ n 2 A 3 wherein A
R2, and n are defined as described in cIa|n11 1 6.
13.The The 6RapRthdae et | HBis: Al
\- 2 F3 aﬂg}eln A‘gggcgﬁPgéﬁbnhgﬁﬂgyﬁ |n claim 1.
1 7. The conpound accoﬁdbn@#b aim5, mhereln A-B
iss F 2F 3 wh I_iggdé d as described in
claim1. 1 8. The conpound accarding tg any one of
claims 1-7, wherein A-Bis: -F& 2 wherein B is
defined as described in claim 1. HEL9NT Lonpound
accordln to any one of clainms 1-7, ﬁ%ereln A-Bis: 2
or g\phag 1é'ﬁﬂb’ @CP@aldéﬁiﬂh@ﬁiela@r pledrogitiveebti n claim 1. 1

ane? BPETER PN BC BT At el isThed et i ng

to alml er The conpound

14, acc”léfaed‘for%ngp%"gdgﬁ SRR OFIskR Aok e T GrBHE RS 5t WD
2005/ 019211 PCT/ U82004/O 01 - 259 2 -- ,N N N-.
1 13. The conpound accor cI a/U\m 1 or 2 havi ng
the formula: \R11 -rﬂzr—

H,C—R3
or a pharmaceutically acceptable salt, ester or prodrug thereof,

wherein A, L, M, R', R®, and m are defined as described in claim 1.

15. The compound according to claim 1 or 2, having the formula:
R1 O
R L/t
St
F H2C_‘” CH3

or a pharmaceutically acceptable salt, ester or prodrug thereof,

wherein A, L, M, R!, and m are defined as described in claim 1.

16.  The compound according to claim 1 or 2, having the formula:

- &5
a2atary

or a pharmaceutically acceptable salt, ester or prodrug thereof,

wherein L, M, and R? are defined as described in claim 1.

17. The compound according to claim 1 or 2, having the formula;
O

M—L— N/U\O
\ /
F H,C—R3



O HCGNCH 2 2 H3 3 or apharmaceutically acceptable
salt, ester or prodrug thereof, 4 wherein A, B, L, M
weposR2921in, and n are defined as descri bed i nPcraism01/017101

1 14. The conpound according4d-claim1 or 2, having
A ML-AN-O 2 F H2GCR3 3 or

of %&W%@M %&é %glrﬁné@é (SeiabPIePrediug thassafer or prodr ug
t heggakin 1 Mhﬁ{ﬂharé‘de%med'\éf d?%:rib%i in 8912% n are defined

as described in clarm e CO und according

18,49 BB oML D Bl B RO Pl s s ol

dryocth A L M RL
1. Zﬁb*hen&}?@uagrcg g alsgﬁ %gédha}"ﬁ“%: Fafamalts T 16 The

conpound according to cl or 2, dpaving the
formula: O ML 0--P-N)(] H2C- 3 or a
pharmaceutical ly aMC‘eﬂrarb‘l —MNst'er or prodrug

thereof, 4 wherein L, M and aré—el/@fined as
described in claim1l. 1 17. Rhe connq)gdefaccordl ng to

' h I JO ML' NN,O2
or aﬁﬂl%&%g%@%a%%@ﬁ%% eﬁﬁ?%fw Bafsrepfor - 251 3 or a
phawhaeau,iIcall B! REcaatateedctiakd as &’é&ﬁﬁedqﬁ gpcﬁlﬁqr. ug
t hereof, 4 wher ei n L M and R3 are defined as

20. desTHd &%ﬂoduﬁd ﬁé@r&fhéto élaﬂ@l OP—QW%%EQM ding to

claim 16 'or 17, wherein

( 1)mF
M—-L—E‘-@-N/U\o o
F \_HSC—NJJ\C

H
or a pharmaceutically acceptable salt, ester or prodrug thereof,

Hs

wherein A, L, M, Rl, and m are defined as described in claim 1.

21.  The compound according to claim 1 or 2, having the formula:

M—L

or a pharmaceutically acceptable salt, ester or prodrug thereof,

ch:—R3

wherein L, M, and R? are defined as described in claim 1.

22.  The compound according to claim 1 or 2, having the formula:

R 0
M—L— NJLO
\ /
F H,C—R3

or a pharmaceutically acceptable salt, ester or prodrug thereof,

wherein L, M, and R are defined as described in claim 1.
23.  The compound according to claim 21 or 22, wherein R is -NHC(O)CHs.

24.  The compound according to any one of claims 1-23, wherein



1 19. The conpound according to claim1 or 2, having
the formula: (RI) FO I mA ML-ANO 2 F HRGR3 3
wonro@/opdedt maceut i cal |y acceptabl e salt, ester BCT/US2004/017101

prodrug thereof, 4 wherein A25- M Rl1, R3, and in are
defined as _described in claim1. 1 20. The conpound
accor di nyl-tds MeLaiand1 or 2, having the fornula: 1R ')
MFO1 is L’dﬁ( O0O0FHCNKCH 2H 3o a

phar nacelt I'cd®ly “accept abl e salt, ester or .prodrug

thereof. 4 wherein A L, . ,_and in are defined as
25'des@$‘? BUEPq Y @F‘é(?rﬁﬂng.to lafmgé‘.h%e@gﬂﬁodﬁd according to

claiml1 or 2, having the formula: FO M N(0 2 F

H2C-R3 3 or a pharmaceuti cM{¥2acceptabl e salt, ester

or prodrug thereof, 4 wherein L, M and R3 are defined
26.5s b eomprmdiagcqsdiag e any anexyf clapne 1 3apbensin accor di ng

to claimda 2+ 1 Ravd the forrulaz: F O M NAO N 2
F H2C RBnM%q%IF/FIé p ar’%((l:euti cally acceptable salt,

ester orXpsedRtg thereof, 4 wherein L, M and R3 are
defined as described in claim1l. 1 23. The conpound

27.accOhdledigpduad abéurding 1o Elkin? 26, W& iSRS - NHC( O) CH3.
1 24. The conpound according to any one of clains

28.1- 2Bhe Whectnd QA0S 04%234, AIIGNSER04/ 017101 - 252
2 ML is L', and 3 L1 is Cl.6 alkyl.
__N_
CH,

29.  The compound according to claim 26, wherein X is -N(O)-.
30.  The compound according to claim 26, wherein X is -N(OR%)-.
31.  The compound according to claim 30, wherein R* is H.

32.  The compound according to claim 30, wherein R* is C;.4 alkyl.

33.  The compound according to claim 26, wherein
L' is Cy6 alkyl, and
L%is Ci-¢ alkyl.
34.  The compound according to claim 33, wherein
L' is ~CH,-, and
L? is -CHp-.
35.  The compound according to claim 26, wherein M-L is:
M-CH,-NH-CH,-.
36.  The compound according to claim 26, wherein M-L is:
M—CHz—ril—c;Hz—
CHj

37.  The compound according to any one of claims 1-23, wherein
M-L is M-S-L'-NR*- .3,



1 25. The conpound according to claim 24, wherein ML1
is: 2 MCH2-. 1 26. The conpound according to any

wonasefalai ns 1-23, wherein 2 ML is ML'-X-peT/uand4/817101

38.

Xis -NR4-. 1 27. The conpoundb3according to clai m 26,
wherein X is -N+. 1 28. The conpound according to
clai m 260 Wfersilybands: -N'1 2 CHB. 1 29. The
conpoundy agqe® ddg}qto claim 26, wherein Xis -N(O-. 1
30. The COﬂ'pOlfnél accordi ng to claim 26, wherein X |s

N cordi ng. to cl ai m 30,
\M(w(e]ri\)g% RO ]aﬁF"fii]m:%% g ‘?f% Actording to claim

30, wherei n R4 is Cl1 Q\/[angJmszNﬁgtH The conpound
according to claim 26, wherein 2 L' 1s C1_6 alkyl, an

d
39.3 L2Zhd 601ﬁi3mfﬁd%&‘dﬂim§:'fo o%&ﬁfﬁg 9L u%;d @E}%ﬁ{ £ 11 %?E&ed from the

40.

41.

42.

43.

44.

45.

46.

claim 33, wherein
35. gWHEC@WI%@QM according to claim26, wherein ML

di
C|Sal m 2(24'i )(a\% N‘E’%p%tdﬁﬂnc pyll?f?'@[gﬁ}\?ﬁﬁf 1@’? cor : n% f) oxiranyl,
wher o n 5 praeRinEEy. © BIHADS RStk 7938%3{@1 D isoxazolyl,
PCT/ US200aaiizadyl. n) paemlylgo)isothizalyl, §) dlideplyl, @ridazdyl, 1)

cl ai m 57 L D oL RTRIEBT R ooy

39. The wpbguisosazbdoo)djunling, §Méoqmﬁolﬁﬁyl A auiﬁxém?ﬁ

fromthe roup consisting o
wher ein al\e/b hﬁln?l.'zegllell%’ %g) cinnolinyl, cc) cyc?opropyl dd) cyclobutyl, ee)

cyclopentyl, ff) cyclohexyl, gg) cycloheptyl, hh) oxetanyl, ii) tetrahydrofuranyl,
1i) tetrahydropyranyl, kk) azetidinyl, 11) pyrrolidinyl, mm) piperidinyl, nn)
thietanyl, 0o) tetrahydrothiophenyl, pp) tetrahydrothiopyranyl, qq) piperazinyl,
1r) quinuclidinyl, ss) 1-azabicyclo[2.2.1]hyeptanyl, tt) morpholinyl,
uu) thiomorpholinyl, vv) thiooxomorpholinyl, ww) thiodioxomorpholinyl, and
xx) benzothiophenyl

wherein any of a) — xx) optionally is substituted with one or more R’ groups.
The compound according to claim 39, wherein M is 4-isoxazolyl.

The compound according to claim 39, wherein M is [1,2,3}triazol-1-yl.

The compound according to claim 39, wherein M is 3H-[1,2,3]triazol-4-yl.
The compound according to claim 39, wherein M is 1H-tetrazol-5-yl.

The compound according to claim 39, wherein M is piperidin-1-yl.

The compound according to claim 39, wherein M is pyrolidin-1-yl.

A compound having the structure corresponding to any one of the structures listed in

Table 2, or a pharmaceutically acceptable salt, ester, or prodrug thereof.

47.

A pharmaceutical composition comprising one or more compounds according to any

one of claims 1-46 and a pharmaceutically acceptable carrier.
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3 a) phenyl, b) pyridyl, c) pyrazinyl, d) pyrimdinyl,
e) pyridazinyl, f) oxiranyl, 4 g) aziridinyl, h)
wouo@myd211i ) thiophenyl, j) pyrrolyl, k) oxazoPgi/usigo4/017101
i soxazolyl, 5 m) imdazolyl;25) pyrazolyl, o)
I sot hi azol yI p) thiazolyl, q) triazolyl, r) 6
481 et Aarf%thw f iggating@ghigrobial ynfpafranigla mamnmmurmhé step of

adﬁ{’gm e o %llq’ﬂal Zf} Xﬁec S{g éllél?)}%il] ong gt lggge &)lljlllprg)%lnldsn aclcordmg to any
oneqmﬁalmmlll-ﬁtﬁjl bb) ci nnoI inyl, cc) cyclopropyl, dd)
cycl obutyl, ee) 9 cyclopentyl ff) cycl ohexyl, gg)
49.cy chahethdd bE trédlfihg @f@i gl }erc‘uoh)m E%MQM%B%H&%E Yhe steplgf
jJ) tetrahydropyr anyl kk) azetidiny
adrpipistesing dp Hip mammpl 31 qu@qcnm apbyntredpnd ér nbhiestoapphindsoakording to any

ond §ldialygqrt hi ophenyl, pp) tetrahydrothiopyranyl, qq)
plpera2|nyl 12 rr) qU|nucI|d|nyI SS)

1l-a t tt) nor in 13 uu)
50 SASBUBIEL Byt BB Ao s A7
adnmhlsmﬂjng)t@ mrmmhqamﬁ effe@itle achduntor 09@5‘121951*3:' c%ﬂ‘{b% abRording to any
|ie|n any of a) - xx) optionally is substitute Wl?rh
onegd Clagms hif%e R5 groups. 1 40. The conpound accor di ng
to claim39, wherein Mis 4-isoxazolyl. 1 41. The
Sl.co mﬁ@amhpcta@fdmadnm pradifehavenisdise ihememmalkomprising the step of
2. The c ound accordin
sdnlfsferil o0 ARl oot raci5ue Sy s Stppiespogpounds asgording to any
oncifeladmepaigend according to claim 39, wherein Mis
1Htetrazol -5-yl. 1 44. The conpound according to
52. cl aA Medebd dMREENDa 3%“%
ompound atcor: g]nthr%ﬁgﬁg?%{ iélgdlﬂ bl com@s%gg thyg%p of administering
to tllgﬁymgmm.l an effeqtive amognt of one wpuendcduandunds adverding tacdnyTode of claims
14§orrespond| ng to any one of the structures listed in
' Table 2, or a phar nmaceuti cal ly acceptable salt,
53 est ol rod reof 1 47. A pharmaceuti cal
cort Bt BRI el G Shtors ol finedn B o eomssedhngien of
admtlmstaﬁn to’zth@ ﬂﬁnﬁﬁalcah
accept%\bl e carrier. va%&é%eoa‘gl/@ool%ggl%wg&c# @%g@h?@%f}é&oﬁmg to any
one of olgyms 1-448. A net hod of treating a microbial
|nfect|on in a manmal conprising the step of 2
4. adm miethodraf ngating & pastrobmestihalanotdftf disbideeincamuminad to@Ppesing the
£e Cco ds acc rd| to a%ln?s one of clains

stepod'f R 1r!ﬂst21§nrrg[)%l{ﬁ%w %Hvelﬁr’n |or e eompepndy according

toamymeemf&ﬂalﬁ@nme,m ng the step of 2 admi nistering to the
mamal an effective armunt of one or nore conpounds

55. aCQOHHE of GreAiHE 2 BsGHEr i Iﬁérﬁfngpcolne}%glnléa? Qfe%Af g(?mmhsgermg to

of treating a parasitic disease In
the p@meal é@eﬁwwe athoiinii aftoae ion ot @cdriysoundsracbrding ﬁ;fafr@tbtnb o€ claims 1-

46 t@%% a%]‘%’lo ﬁ»_SSZflgPpt%l}eLl (gﬁgg)&u S & %%r? {}{égléqoirc}% 1saselected from the

gro@l‘d@hﬂlﬁﬁig’%ﬂ ve disease in a mamTaI conprising the step

a skin infection, nosocomial pneumonia, post-viral pneumonia, an abdommal infection,
a urinary tract infection, bacteremia, septicemia, endocarditis, an atrio-ventricular shunt
infection, a vascular access infection, meningitis, surgical prophylaxis, a peritoneal
infection, a bone infection, a joint infection, a methicillin-resistant Staphylococcus
aureus infection, a vancomycin-resistant Enterococci infection, a linezolid-resistant

organism infection, and tuberculosis.
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1
2

2 adm nistering to the mammal an effective anount of

one or nore conpounds according to any 3 one of
wobheisma9zii 46. 1 52. A nmethod of treating a viraCT/US2004/017101

infection in a mammal conpri<s3dSig the step of

adm nistering 2 to the mammal an effective anmount of
56.0neThy method agempiogric snpemorfdilaings #8-58nwherin thé compbul i3

- net.hod of .treating an inflammatory
am%ﬁ%%%g%mgﬁyﬂﬁ‘:?ﬂ2F°E§Wﬁ?h§ing the step of 2
adninig%erin to the, mammal an effective anount of one
i) d5Y

)

Toor P MERERDG08F A MOEe empousdpessorstingtoginymne of claims
1-46-46. 1 54. A nethod of treating a gastrointestinal
notility disorder in a mammal conprising the 2 step of
ad ] d . ffective,ampunt of one
S o T LT e bR R . TSR 1 i
1-48. . f treating.a disorder in.a
. roesgotor POBERE R Slop bRkt ind b bty Sng the step of
reactmgraadongpouad be firinuts, @ount of one or nore conpounds
according to any one of clains 1- 3 46 thereby to
anel i orate a synptom of the di(ﬁﬁr der, wherein the
di sorder is selected fromthe ‘Y[4Mgroup consi sting of:
5 a skin infection, nosodbmilatApne@noni a, post-vira
pneunoni a, an abdomi nal infection, 6 a urinary tract
i nfection, bacterenia, septic@hia, endocarditis, an
atrio-ventricular shunt 7 infection, a vascular
ac cEil acompewndonf formep 6d):t i s, surgical prophylaxis, a
peritoneal 8 infection, a bone infection, a joint

infection, a nmethicillin- (R?%&nl stant Staphyl ococcus 9
aureus infection, av cog?glnl[esistgnt Ent er ococc
infection, a linezolidreststightCH21oRor gani sm

i nfection, and tuberculosis. W 2005/019211
PCT/ US2004/ 017101 - 255 1 %H) The method according
. to _any. one of clains 48-55, wherein the conpound is 2
m, aéahﬁeﬂg@tt]éer gsaearf § bassapd aralladiumsatalyspivderdiy. 1 57. A
medi cal  devi ce contai ning one or nore conpounds
ac Qi bryorase having the fofmh aBiYs, wikerdind6. 1 58. The
nmedi cal device according to claimb57, wherein the
devi ce %, a4 cathervcurrdncsQindépepdentlyss sélestepfremaht p@uP consisting of:

> roacting a BobbbantGrOrGuts (1) S(Rhm 3 ML-A Q
4 (1) Stedalivély PP gRiip9takbRtdpeiRr bielsblecteB4oth the group
consisting of:
a) -OCRHRHCRHRHO-, and b) -OCRHRHCHCRHRHO-,
alternatively, two Y groups taken together with the boron to which they are

bound comprise a BF; alkali metal salt;

Z is selected from the group consisting of:
a) I, b) Br, ¢) Cl, and d) R*0S0;-; and

A, B, L, MR, R% R, R*, m, and n are defined as described in claim 1.

60. A process for preparing a compound according to claim 1, comprising the step of

reacting a compound of formula (I):
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6 Z B-Het-CH2-R 3 7 (lIl) 8 in a solvent in the
presence of a base and a pall adium catal yst, wherein

WO 2051039211 bor onat e havi ng the formul a - BY2, wheceius2add017101

Y, at each occurrence, indepeidently is selected from
the group consisting of: 11 a) -OH, and b) -OCl1_4

al kyl, 12 alternatively, two Rg)r oups taken together
are selected fromthe grimp__li Jonsi sti ng of: 14 a)
-OC(R4) (R4) C(R4) (R4) O, ahd )y <

-OC(R4) (R4) CH2C(R4) (R4) O, 1§)alternatively, two Y
groups taken together with the’boron to which they are

16 ' a BF | kali metal salt; 17 Zis
selglgygg;oﬁq?)%#%@fog?@ﬁgﬂgonsi sting of. 18 a) I, b) Br,
c) d, and d) R40S03-; an? 9 A B L M R, R, R3
R4, in, and n are defined ndescribed in claiml. 1
60. A process for prepgtin e oupd according to
claim1, conprising the step o reacting a conpound
of formula (I): WD 2005/ 01921(} PCT/ US2004/ 017101 -
256 (R1)m 3 ML-AZ 4 (I) Ig Wi th a conpound of

in of SV & the bl%e'ﬁeer{cg%}'g bad agd?pgﬁt%(ggé%g%%% % S 8 in a

61.

62.

63.

64.

solvent 1 n resence o di um

catgl. -0 19 S ropate having the
for?rﬁ%lébqrgﬁgt,gﬁl\%lgg gfer{[gitﬁa?,_ B ‘é(g?fﬁmoccurrence,

i ndependgnt |y .is sel ect%g from } he group consisting

of - 11 jat_eé_}‘} OCRHECHY> Ingerengenily s gelpcte from the group consisting of:

al ternativel ya) {OM aXd 85 QQK@I_JQK}QH toget her are
sel ected fromthe group 13 consisting of: 14 a)

- OC( R4) (akeynatimaly ( i) Ogroups tiakioh together are selected from the group

'OC(RA')(Jgéli C&R4)(R4)O, 15 alternatively, two Y
groups taken géther with the boron to which they are

16 bound conpyi-Se®)BEFC@E KRMO-Mmaidd) -odRHHFCHCRY)RYO-,
sel ected fromthe group consisti n% of :
alternatively, two Y groups taken together with the boron to which they are

bound comprise a BF; alkali metal salt;

Z is selected from the group consisting of:
a) I, b) Br, ¢) Cl, and d) R*0SO;-; and

A,B,L, M, R R%2 R , R*, m, and n are defined as described in claim 1.
The process according to claim 59 or 60, wherein Z is I.
The process according to any one of claims 59-61, wherein Q is -BF,°KF.

The process according to any one of claims 59-61, wherein Qis:

CHs
_B/O:tCH;;
0 CHs
CHs |

The process according to any one of claims 59-63, wherein the base is selected from the

group consisting of an alkali metal hydroxide, an alkali metal carbonate, an alkali metal

fluoride, a trialkyl amine, and mixtures thereof.
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18 a) I, b) Br, ¢) d, and d) R40S03-; and 19 A B, L,

M R, R2, R3, R4, m and n are defined as descri bed
wonowsliasanl. 1 61. The process accordi ng to ckarmsa®4/017101

or 60, wherein Zis I. 1 62.-7He process according to
65.2NY pne of clains 59-61, wherein Qis -BF2 KF. 1 63.

'TheTE? Brosess agergingito gleim 64nyhernia thé baseas saech@t Hidm the group
CQMB [ LS = B' 2. CH3 Q4. Th .
pro cglg 2p§8 %:Sgl}% %%O?aggas %ﬁggg%aﬂg N2y RPtpEsiuy _ﬂélglj lé?/xﬁ%?tg}’lﬁmmea
diisopeorybtlaylamminsedrelanbaurbs thetdohe 2 group consi sting of

an al kali netal hydroxide, an al kali netal carbonate,
66.an Bh&pilocessmbedrdidigttd Ulafrh €8, wierbinit '

m xtures ther egf. gV\D 2005/9019215l %C}%flbé)gg%@%}i@%gbase to
equ—“?gefmlo mpayad §Y dtahest 3dcor ding to clai m 64, wherein
t he gase is selected fromthe group 2 consisting of
67. pot AB&PIQRTSE AFERIAL &0 arseticunfickamb 6A#bewhaetaks paltadium catalyst is a
ligeﬁlh‘égfn‘cﬁi@a:teowdlﬁhw @5”8%&13’%3 di i sopropyl et hyl am ne, and

m xtures thereof. e process according to claim
64, ' e,rati g of i val ents of base to 2
68'equ?v 8 n%sg aé?or 'S %@ﬁ’&n ?ﬁ%ﬁ‘%ﬂamall@dlﬂm catgyst isthe
tetrplig@eABylpEephiticgal la@ivaD L ; 6
s(etkylphesphine)phllafivaj0) 8P 8 tég@ﬁg@hﬁ%ﬁp}g?ﬁ 3@%&1%?0) catalyst.

t he pall adium catal yst 1S a

69. pal Tiadhsask Qéco?qﬁhg'tcyhaﬁim ﬁ?,gﬁ}erém ﬁle%@%gi@%} ggaj}gsrégsi ng to

claim®67, wherein the pa um cata
tetralds(fripbienylphosphlog) ptitdping (®) pal | adi um (0) or a

tetrakis(triaryl phosphine) palladium (0) catalyst. 1
70.69. Thetopse eewsdiag woolaingy, twheedid tid 168 oPME e§iiNalbAS of palladium
cataﬁ’altkoatgl]i um.cat al y§t is 2 tetraki s(lt ri phenyl phosphi ne)

DAl [H eﬁﬂ’fllﬁ’%wtsf sorpayd (Brigad 129 or ding to claim
71 67, wWherein the ratio of the equivalents of palladium

-2 CHHEANTORESS fePOrding A \PRE O Elginat S Fhpuhatein the salenabomprises an
aqudoud@olvént/ 1. The process according to any one of claimns
59-70, wherein the solvent conprises an 2 aqueous

5. sol rocess-accorg] t.o any one of i

72. SOt geck fdon TR O RECRRCET 090 1 S8, 2 comprses

mixtrirg bfiwetepindvat @paio dolaentOWBEBINGhS BF¥BI ol VAREE 841Bctbd Gom the group
i solvent is selected fromthe group 3

Qr.gan
con%%tﬁ‘ﬁicgii ng of . 4 nmethanol, ethanol, propanol,

i sopropanol, butanol, isobutanol, secondary 5 butanol,

terti ar yeosanehsthanph propaeol, isoprapans], tutnohhscdbutahol; astondary

di met hyhf; ' -dj et hyl ether . )

di et hoxygd_{h.ﬁg Eéé"gﬁgiblugagélr gg%en%{%ﬁlgpr’le, te%rahydrofuran, dimethylformamide,

met hyl t dr2-dethybethyd, dehdiBsxyethane, diisopropyl ether, methyltertiarybutyl ether,
methoxymethyl ether, 2-methoxyethyl ether, 1,4-dioxane, 1,3-dioxolane, and

mixtures thereof,

73. The process according to claim 72, wherein the solvent comprises a mixture of water,

toluene, and ethanol.

74.  The process according to claim 73 wherein the solvent comprises a mixture of water,

toluene, and ethanol in a ratio of about 1:3:1 by volume.

75.  The process according to any one of claims 59-74, wherein the process is carried out at

a temperature between about 20 °C and about 100 °C.



7 met hoxynmet hyl ether, 2-nethoxyethyl ether,
1, 4-di oxane, 1, 3-di oxolane, and 8 m xtures thereof. 1
w@200sthe1pr ocess according to claim72, wherei RCTHS82004/017101
sol vent conprises a nixture o¥58water, 2 toluene, and
ethanol. 1 74. The process according to claim 73
1 76.whelbe process agesrdiagtio eapnpnd acfabaims 6P Myuwkerein thapaicess i2 carried out at

ang] in a ratio of about 1:3:1 by
2 ﬂm%%%%ﬁ%Sngggégﬁﬁ%SBb@%%ss according to any one of
clainms 59-74, wherein the process is carried out at 2
a tenperature between about 20 C and about 100 T. WO
2005/ 019211 PCT/ US2004/ 017101 -258 1 76. The process
according to any one of clainms 59-74, wherein the

process is carried out at 2 the reflux tenperature of
t he sol vent.



