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OF MAKI NG AND USI NG THE SAME RELATED APPLI CATI ONS. Thi s application clains
the benefit of and priority to U S. Patent Application Nos. 60/475, 430, '
filed June 3, 2003; 60/475,453, filed June 3, 2003; 60/490, 855, filed July
29, 2003; 1, filed Decenber 15, 2003; and 60/ LJed
Decenber fgégg%%%?the encl osures 5 of which are inco#ﬁ%ﬁgggémgéb#eference
~herein. FIELD OF THE | NVENTI ON The present invention relates generally to
‘the field of anti-inf i .anti-proliferative anti-inflanmtory, and
proki neti c agentsBLﬂﬁﬁé&g%ﬁ$¢@9i€?ﬁ§FZMQQDUWQQH@VBﬂiE@HEEBEQFO a famly of
bi aryl heterocyclic conpountd KINGNDISINOTHIE SdMEaryl noiety and at | east
one heterocyclic 10 noiety, that are useful as therapeutic agents. '
BACKGROUND Since the discovery of penicillin in the 1920s and streptonycin
in the 1940s, many new conpounds have been di scovered or specifically
designed for use as antibiotic agents. It was once believed that infectious
di seases FAFATEDARXIASIAKIONS control l ed or eradicated with the use 15 of

such therapeutic agents. However, such beliefs have been shaken by the fact
t hat strains ®his apglichigoroelaimis shedeengfairif end priasy & Hiit PatontcApplieatidaNed f ect i ve

t her apeutj nt i t ol-ve n f v anti.biotic
agent  de U bnaa Fi Rt Hrste: GUESad et hecerire b Bt SBhs BHE i
‘the ener genee 79, fil@SD&t@abér 13a2003% kil 607531, 34 2ARE Becdifish 30,20003 Shé atdisut G am
positive bacteria such as nmethicillin-resistant staphylocci,

peni cf | | PAwhish axtigerEpaeted By srigrerge hetgd 20 vanconyci n-resi st ant  ent er ococci
have devel oped, which can cause serious and even fatal results for patients

i nf ectedﬂtﬁé' q@m‘mﬁ%ﬁbact eria. Bacteria that are resistant to
e.

macrolide antibiotics, , antibiotics based on a 14- to 16-nenbered

act or’ & such Aapeif HEPARES ol A TR R o DAk Ah0R B o ATHARARY, 5

uenzae a i's have béen 117 ed.
See, e. ganti-ffBmohabomyyand ploltinatic apets. AMoRgaitktharigahe Hventtonasiates tood family

St aphyl ocQccu 5 aureus,” J. din.. lnyest., 2003,111(9),1265-1273; and

o0 1S BEHGbGETLE Eigpoide coniisng bRty LRoRY AR o sg e ndraedtn
Engl 10J. & (ARAR usdfiPas thddper®id agdifd. 2005/ 019211 PCT/ US2004/ 017101 -2 The
probl em of resistance is not lim %ed to the area of anti-infective agents,

because gmj{@kﬁ;ﬁm)has al so been encountered with anti-proliferative agents
used in cancer chenot herapy. Therefore, there exists a need for new

anti-inf ect | V@irA0the ANchvdd) B penRiRh 1Y e 19205 and streptomycin in the 1940s, many new
- compounds have been discovered or specifically desi gned_ for use as antibiotic agents. It was
"~ once believed that infectious diseases could be completely cont.;colled or eradicated with the ﬁse
15 ofsuch therapeuﬁc agents. However, such beliefs have been shaken by the fact that strains of
cells or microofganisms resistant torcﬁrreqﬂy effective therapeutic agents continue to evolve,
In fact, virtually every antibiotic agent developed for clinical use has ultimafely encountered
problems.with the emergence of resistant bacteria. For example, resistanf étrainé of Gram-~
_ positive bactéria such as methicillin-resistant staphylocci, penicillin-resistant streptococci, and
- 20 vancomycin-resistant enterococci have developed, which can cause serious and even fatal
| results for patients infected with such resistant bacteria. Bacteria that are resistant to macrolide
antibiotics, i._e., antibiotics based on a 14- to 16-membered lactone ring, have developed. Also,
resistant strains of Gram-negative bacteria such as H. influenzae and M. catarrhalis have been
identified. See, e.g., F.D. Lowry, “Antimicrobial Resistance: The E}iaminle of Staphylococcus
25 aureus,” J. Clin. Invest, 2003, 111(9), 1265-1273; and Gold, H.S. and Moellering, R.C., Ir.,
o “Antiﬁlicrobial-Dmg Resistance,” N. Engl. J. Med., 1996, 335, 1445-53. |



agents that are both effective against resistant bacteria and resistant
strains of cancer cells. 5 1n the antibiotic area, despite the problem of

i ncreasing antibiotic resistance, no new nmjor classes of antibiotics have
been devel oped for clinical use since the approval in the United States in
2000 of thwoasesaedzidi none ring-contai ni ng antibiotic, PCT/US2004/017101
N-[[(5S)-3-[3-fluoro-4- (4-norpholinyl )%)henyl ] - 2- oxo0- 5- oxazol i di nyl.] net hyl
acetam de, which is known as linezolid_ and is sold under the tradenane

Zyvox(r), ( see Thempilem ofesistapcs is potdimijpg de theraregepf anti-infectiye agenin betause The
=SS e X o AP PSS
1|3r8?2), %ﬁétﬁ% %Q%Q?MBWHB{%WM @Qﬁﬁhﬁfe%ﬁﬁ%ag%en%ﬂﬁ\%\%%ﬁxed for use as -

an anti - béaemethemhy afiberefors theveeexirgmd met! f@rmm qiisinfertie andrngtiprdifeative

Unf or t unat el linezolid-resistant .strains.of organisps are alre bei ng
report ed.agf@g @Eﬁe%g LVeAEap .IFSI?S_[%IH?’E‘?J[?MZWE?&%% 5 %BSI?F‘@}?FZ &Fes et at.,
Lancet, 2001, 357, 1179; Zurenko _ et gt, Proceedi ngs, O The 39t h Annual

I nter 9ci ence GBHecABhOEC a3528801154Re BPplam of Jaseasina FRIbIEHEIFSEIRRS A BY DEYW CAAC) ;
San Francj f4REwiok r AR i id is both
a clini cgﬁgpg?%c?i ve lgﬁﬁq%gﬁﬁe%?cﬁeg??éag?ﬁ%%%ﬁ? ﬁ%ﬁfﬁ?—ap ﬂ@?%ﬁﬁlglbdagent ,

i nvest i gdiuited Steteseini2866 ofwbe kiarglidivomteiret@ptadtimpantibidtie N {ES)-3 hH-Llobiodt-

derivatives. 20 Notw thstandi t he . faoregoi.n t here,is.an ongoi.ng need for
now ant | -CHPEBRD A oo pos e rep RO dgemue Rhel iSedres delce.
many ant i gnidné 84d ivdr aRdradefanmeTyIbk® €Fa ebmBodde) Fee, TOTEMEbIdrinsyras
anti-inflammat ory agents and prokinetic ag{%nts, there i s al so an ongoi ng
need ¥or WB@M&% Opraeridinons Aghmicrobidly”afmeals of {riand Medikirn @003, agent s.
SUMVARY O @;(Eé NVEBNTI ON 25 The invention provides a famly.of conpounds
8(2):1 A . . .
useful as anti-1Tnréctive agents and/or anti-proliferative agents, for
exanpl e, chenot herapeutic agents, antir crobial ggents, anti- bacterial

agents, anti-fungal agents, anti-parasity€Qagaemt-g, anti-viral agents,
anti-inflammtory WO 2005/019211 PCT/US290 ol 71 -3 agents, and/or
proki netic (gastrointestinal nodul a ageiits. The conpounds have the
formula: (RI)m(R2)n : -

N
oS Fooa
Linezolid was approved for use as an anti-bacterial agent active against Gram-positive
‘organisms. Unfortunately, linezolid-resistant strains of organisms are already béing i‘eported.
15  See, Tsiodras et al., Lancet, 2001, 338, 207; Gonzales et al., Lancet, 2001, 357, 1179; Zurenko
et al., Proceedings Of The 39" Annual Interscience Conference On Antichterial Agents And
Chemotherapy (ICAAC), San Francisco, CA, USA, (September 26-29, 1999)..  Because |

linezolid is both a clinically effective and commercially significant anti-microbial agent,

investigators have been working to develop other effective linezolid derivatives.

20 Notwithstanding 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 ongoiﬁg need for

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

25 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



A — |
ML-A-B-Het-CH R3 , or a pharmaceutically acceptable salt, ester or prodrug
t hereof, wherein Het-CH2-R3 is selected 5 fromthe group consisting of: O
/™ N N\ 40/000 CHZ R3 CH2-R3 CHZ R3 CHZ R3 and ; A and B '
i ndependently are selected fromthe group consisting of phenyl, pyridyl,

- pyrazinyl, WOGHILIthyl , and pyridazinyl; ML is select enm‘msmwd’lmgr oup
consisting of MX ML,. ML - X MX—L@ M LI-X-L2, MX-L1-X-L2,

M LI-X-L2-X, Lt X-X-, MX-X-L2, 10 and MeL'-X-X-L2; Mis an
~optionall 3?3%1%@ bt prekingtin (@rsirouestinplanednlaiomiagents. Tho nempaun@Shave the
car bocycl gy -fig.an optionally substituted saturated, unsaturated, or aronati c

3-14 nenbere heterocycl e containing one or nore heteroatom; sel ected from
t he group consisting of nitrogen, xyge and sul fur; and the variables L',
L2, M R, R2, R3, X, m and n are s( ﬁ ggd fromthe respective groups of
chem cal noieties or integers nh-a{Le#Adef-Bn%t-l-@-[zt-haS detail ed description. 15
Particul ar enbodi nents of conpounds of the inventidn include those having

R e ST e W R T T R ©

HZC- R35 orﬁoﬁlﬂiﬁ@rd%@,coﬂmm]@@aw 019211 PCT/ US2004/ 017101 -4 wherein the

variables A, L, M Rl, R3, and mare selected fromthe respective groups of
ge

chem cal noieties or i nt rsﬁﬂlat def ned in theﬁet | ed descrlptlon
Q -
CHZ-—-R3 CH2—R3 CHg——R3 CH;—R®
Aand B indépendently are selected from the group cons‘isting' of phenyl, pyridyl, pyrazinyl,
pyrimidinyl, and pyridazinyl; M-L is selected from the group consisi_:ing of M-X, M-L!, M-L -
- X, M-X-12, M-L-X-12, M-X-L-X-L2, M-LAX-L2X, M-X-X-, M-LAX-X, M-X-XA12,

10 and M;Ll‘-X~X-L2 ; M is an optionally substituted saturated, unsatuxated or aromatic Cs.14
carbocycle, or an optionally substituted saturated, unsaturated, or aromatw 3-14 membered
heterocycle containing one or more heteroatoms selected from the group con51s1:1ng of nitro gen
oxygen, and sulfur; and the variables LLL2M, Rl, RZ, R3, X, m, and n are selected from the

- respective gfoups 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‘l 0 _ R‘l R o -
M—L—A N" 0 M—I—A N 0
- F HGRS, F Hz'c—R3

i
A~ 3 M-L~ %
| F HZC——R3 - Hzc——R3 ,

HEC—RS, or H2C—R?,



In addition, the invention provides nethods of synthesizing the foregoing
conpounds. Follow ng synthesis, an effective anpbunt of one or nore of the
conmpounds may be formulated 5 with a pharmaceutically acceptable carrier
for admnjistration to a nanmal for use as an anti cancer, anti-m crobial,
anti - bi ot VO XEMPX ungal , anti-parasitic or anti-viral PEHEROYY/10 o treat a
prol.iferative disease, an inflammatory di sease or a gastrointestina

motility, i . urds _qr_fornulatjions, may be adm ni stered, for
exanpl e,Wl\g/!%r%Rgr% 3@“%%%#@% ; %o’ran?(%%rg 5%%“?%%?%3}3 ﬁeé’eﬁﬁ‘fﬁﬁra'@s effective
amount  athenivel mokpesnrdntbgers later defimed!in thtQethiled ddtg@nng and ot her aspects and
enbodi nents of the invention may be nore fully wunderstood by reference to
the fol | ow nan dedigé, @k idasioh piovales Rthodd af el AlHe B ERCRLRINGN, CF THE

I NVENTI ON_The present invention provides a fam |y of conpounds that can be
used as Elowingsyaibesis epeffodivagmetat of gag ormengtof therppmppinds maydetformutited
conpaunds: i |t at i f xanpl as_anti-cancer,
] or oDty RCuY e ke B BRrerioRl £ fordSe &R i

ant i - vi rahcageaitiaicrdbial tdnerbiotid) entpfidg Ninti-pavasitic @ anirvixdl 4hest, ar tharl o of
conpounds { hat, g_an be uysed withoyt limtatiqQn as anti-inflanmatory agents,
for exanfSPerafiyF dijease.;an T ampatay digeAted ia g FETRak BeYlit dispidgr. dltseases,
and/ or  apnffohds1e i AHBE Sey hORMHATRL for bRmbISSid Bral bhiSRlolAlr sopical |
gastrointestinal nmotility disorders such as gastroesophageal Tre ?ux di sease,
20 gast riop@s,ds poviddiaalsEieétive angupiod thesawmponiad o the meintrabl e bowel syndrone, and
constipation. 1. Definitions The term "substituted," as used herein, neans
t hatl0any one Te foegeing yutt athensparts il embddisicgisaf the intention may dbphmesfiliyi t h a

- selection fromthe jndicated. group,, proyided that the ‘designated atonls

nor mal \/‘Edgﬁwditby ,aneéléed@g?@gdlegﬂﬁﬂqsﬁ@bé’ﬂﬁgw #¥on results in a

stabl e 25 CON£ound. \Wen a substituent is keto (i.e., =0), then 2 hydrogens

on the aPEAALLEDRESGRIBTIONOITHEJNVENEMIN are not present on aromatic

noi eti es. Ring doubl e bonds, as used herein, are double bonds that are .
formed bet weehhetprRsenidvratinm Piovidgs afesmy (feogpoundsthat cambe wipd Ml The present
~inventi T LAE] i . L1l in the o

present B Bl sl T e RN omic”
" nunbEr  blimitaticnf for exempl@@s avis-sancenybi-gricrdyialnanti-odctegiah entidfuraal ayiti-parasitic wi t hout

limtation, isotopes of rogen include triti and deuterium . a I sot opes
o:‘ car b:ﬂ{ai’ @P%'&EE@BE S'aﬂ‘é‘%ie}’% ‘?Prlﬁﬁn %@gmﬁ’?;ﬁdgﬁ%%@f@ﬁ@fﬂg I5 Thep
conpoundgantRseéd WEkbud Bir@hilo BYanRaNindSMEIRIEAS, 6EXh8hk, frRsPRURMEn®T the

present invention containi ng_ an asymmetrically substituted atom may be
i sol at edchirpnio plaganatyry auwey ¢iscases, pedteirs prakanelis agants, foy ewampleidaowse inn the art .

how t o PLERAL %aﬁgﬁﬂt&ﬁhﬁkﬁﬁﬂﬂz NiSorf Q% Theh 8 lés@i&!roesophageal' reflux disease,

20  gastroparesis (diabetic and post surgical), irritable bowel syndrome, and constipation. - |

1. Definitions

‘The term “substituted,” as used herein, means that any one or more hydfogens on the
designated aiom is replaced with a selection from the indicated group, prbvided'that the
designated atom's normal valéncy is not exceeded, and that the substitution results in a stable

25  compound. When a substituent is keto (i.e., =0), then 2 hydrogens on the atom are réplaced.-
Keto substituer_lt's are not present on aromatic moieties. Ring 'double bonds, as used herein, are’

double bonds that are formed between two adjacent ring atoms (e.g., C=C, C=N,, or N=N).

The present invention is intended to include all isotopes of atoms occurring in the
~ present compounds. Isotopes include those atoms having the same atomic number but different
30 mass numbers. By way of general example and without limitation, isotopes of hydrogen

include tritium and deuterium, and isotopes of carbon include C-13 and C-14.



as by resolution of racemc fornms or by synthesis fromoptically active

starting materials. 5 Many geonetric isoners of ol efins, C=N doubl e bonds,

and the like can al so be present 'in the conpounds described herein, and all

such stable isonmers are contenplated in the present invention. C s and
trans geoneWO 2805/48¥kkrs of the conpounds _of the present PAVERI0EMTHe

- described and may be isolated as a ni xt GP@ of isonmers or as separ at ed

i someric fornms. ,All chiral, diastereoneric, racemc, and geonetric isomeric.

forms of a st r@F&P@Pﬁwsaﬁﬁcgﬁﬁgﬁmﬁ@aﬁ B VIRStGReRters. CARRBETHERF st ry or

| soneri ¢ f,QEdy ifvéilies bhiteRinphniaHhaatiedly AblitREeEORSESy bd'R6Giel & HFRRAY ©

conpounds ‘of the present invention and i'nternedi ates made therein are

consi der edctive grageanic fayist Kds pek &pown inrheart how to plepare apticity estiveffoshm wnchor

descri bed conmpounds re_al considered.to be part of the.present :
vent | on. Sparonnon o8 HBefieara g by it fd SplPUb R SR SRS any
const i tsuerifasy gdogielid iSomdrb of SlEfids, CoNpIdUBE bohdsS attEthi ké b1 beGRERNOAGHY I ence
is independent of its_definjtion at every. other occurrence. Thus, for

exanpl e, | fompoypdsifigsqribed heyi aust allesush piablp isorse aip eonierplategl inihe gtsead, t hen

. the group ; t %jﬁ?-' ] etdes. .and Rl at
eachgocggr@g%lggﬁ' Fg@g}%%%’%g I n ellf)%n' gﬂ{%kﬁg‘ﬂﬂhﬁgf%’%@ﬁ?ﬁvﬁh% BFS? Al so,
- conbi nat i odescritfed sud siajy be éolatedans d/mixtureelrisaikrest @rsepgatedisemieht ormbuillonl y i f
such conbi natjaqns, resul.t inst.able conmpounds. .i . 20 Wen bond to :
Subet + tuoriiink AR el g e el BT R, ¢ hen
such sypstidiate He sFBUES SereBEHRASEybradtynedit Ehm B8 is%é&ﬁidﬂilﬂﬂadidé&%ﬂ A81 rebsbdst uent

is listed wthout indicating the atomvia which such substituent is bonded
_to the restsedfo pripare egrppawids of the preginy myvertionrpnd drtermedigtes weade igbgia preuent  may

andror vart R B8 et dh R B BRI RGP B RhosBB SRR T

st abl e congeulke sonsideryictbd parobf thh erepert ewhtidnavent i on that contain nitrogen .
can be converted to N oxides by treatnment with an oxidizing agent (e.g.,

MCPBA and/ or hywWhegaty weeblsi(€esk Horcurafibay tabivainie prmg eonsineht sfermulesent:
I nvention. Thus, all shown and clainmed nitrogen- containipg conmpounds are

consi dbY edfor aeRPAolfidrimifion At earh\peeirsnes is independent of its defiflien HeVayiherhe
conmpound as., ' i.de s ' ' . ' .

D or NI ik Kb 5 sfiEh 1 Bk b M iRt SR B R
conpounds @k gfdug ntiyepeibhallyrbésubstianedaith up orRiehbieted ad Ry dichogcarence

N- al koxy conpounds. For. exanpl e, N-h_%/idro)%(i% conmpounds can WO 2005/019211
PCT/ US2004is@alpated indemsngently fegya the defiyition pifat. i dlso.crmbinatigay of fobstitents a9g/osn

O obnas 28Bles S ARG MR o cucf LMAnANG Gl HE G boARSIARE N &1 11 N

corrpounds are al so - "consi en a

20 When a bond to a substituent is shown to cross a bond coimecting two é-toms_ in a ring,
then such substituent may be bonded to any atom in the ring. When a substituent is listed
without indicating the atom via which éuch substituent is bonded to the rest of the compound of
a given formula, then such substituent may be bonded via any atom in such substituent. '

- Combinations of substituents and/or variables are permissible, but ounly if such combinations

25  result in stable compounds.

Compounds of the present invention that contain nitrogens can be converted toN- . -

7 oxides by treatment with an oxidizing agent (e.g., MCPBA and/or ‘hydro gen peroxides) to
afford other compounds of the present invenﬁon; Thus, all shown and claimed nitrogen;
cdntaining compounds are considered, Wheh allowed by valenéy and structure, to include both

30 the compound- as shown and its N-oxide derivative (which can be designatcd aé N—O or N*-O
). Furthermore, in other instances, the nitrogens in the compounds of the present invention.can

be converted to N-hydroxy or N-élkbxy compounds. For example, N-hydroxy compounds can



val ency and structure, to cover both the conpound as shown and its N-hydroxy:
(i.e., NOH) and N-allcoxy (i.e., NNOR wherein Ris substituted or
unsubstituted C-6 allcyl, alkenyl, alkynyl, 5 C3-14 carbocycle, or

3- 14-nerrb§; ed het erocycl e) derivatives. \Wen an atomor chemical noiety is
fol l oned BY AU i pted nuneric rang& (e.g., Cl. 6)PCHHEPHUEH | on is
meant to.enconpass each nunber within the range as well as- al'l internediate

5297, Ehen AT el oy U e TR s RS, bR P51
4 6 ' 4- Eshomdncﬁelﬁmamhmgsn cdftaiABizboREoRIs efehlso dhiiiidred, ivtheh BISREESY t O i ncl ude

both branched and strai ght - chalﬁ15 saturat ed ali-phatic hydrocarbon roups
havi ng tY3EREhaK SHUEYres (esuer knth th cpproudgshowmpand Xy &e- -y

. intendedg k@ 51[&8;{)”@6 ﬁlﬁ)RC%h SRR ubs@ﬁztec?d}%n&;set ﬁg\ﬁlcl%raﬁggfgjéiy& %I%g’pw

al kyl include are not |mte met h

n- butdyl ,Csqs tmbgdyple or-3p14- mbmeébﬂbgpbyclcQ{bemauwbs and n-hexyl. 15 As used
herein, "alkenyl" is intended to include hydrocarbon chai ns of either
straight or Vharfwaein ooefeigenl atoistyistfalidwegl lonesubtcripridanaptib emge &5.200, doubl e
bonds oc ring. at.an abl e oi n e chai n. For ex rrpl e, C2_6

al kenyl ﬁgéﬂ‘? WY%W&B&G ‘E%aqﬁfﬁ%'%‘?%ﬁ éﬁ‘“ﬁ%ﬁlgwtt,‘g‘n thevangss wallas gr oups.
Exanpl e%ﬁﬁn@dlé‘%@fbﬁ%eé %L eapl§ U, E‘ﬁlﬁ Imi)stmédn'ﬁ‘c& 1%Elu3c9a]lcﬁt lwx@lnld 2R3, qpe nyl.

As used herein " is intend ed to include drocar bon chai ns

ei t her si,ﬁalghl -5pl-4, ‘é@ b2ah6iVell 2ebiF3.gufr. 3t3, 8, Heﬁmfﬁgamhi»wnrbm e
carbon-carbon triple bonds occurring at any stable point along the chain.
~For ¥xanpl e, A3us6d hérkmanyl’élsmmtbmdetduwkude hath bekmcke, andﬁtrmglzﬂt-ch%, and C6

| kynyl | e | ud t t hynyl.
S by opHET ST e ion R aving fhe Spei s B R Cobpbon B diot chi oro”
brono, ag@mpRIC;.¢ id ikt @ided o inRids! S?,szt eg,r@p C%Sﬁﬂth,aaﬂ?ﬂ'%‘Hups rt@@aﬁpwseljy

charged speci es such as chloride, 25 brom de T1y dr oxi acetate
" sul f at e. ofalcylisbhdhdrug pue not baﬂtxb@ymb@?l ethyl, nanrdm&,yqimpyl,m-hgyl §-butyht ended to

mean any bl e n lic clic, or tricyclic ring having the ,
speci fi e BT tglfn g@o?ﬁd EWYOf V\/m ch may be saturat ed, unsaturat ed or
aronptic. For exa | e, a, 4 .carb ¢y cIe | an np

or tH cyclic MK %¥9Iinng*‘%nyh 15 Hitenge t?m I&’i i”i 0%‘31123”%1? ex Fmﬁgt Har bon

atonms. 3kl BlAtultior BARAE Y @Sndr8 Edrbkﬂﬁcarm bR HaRls édcﬁmnhg dt 51@ stable .
cycl opropyl, cyclobutyl cycl obutenyl, cyclopentyl, cyclopentenyl,

eyl ohenndsperisis rﬁﬂrexmmmﬂlsﬂﬂylléwT S isnc Cacemini G eis
2005/ 019 CT| us2004 .
{1 uor enyitkeTghERyr: 253‘&5*&? g kong S Bt Ut fo e F%I;%C REohehyt

Bridged rings, are cluded.in t on _of carbo 1nc|ud|ng
for exanple, 43vssd TIB ne: B t1aHEend[:$t0§n X%‘i"@ﬂ%?ﬁ& ns Sfalfer straight or
[ 4. 4200] Db ® eGFRRRIoA Afving one or more ca.rbon~carb0n triple bonds occurring at any stable

point along the chain. For example, Cy.6 alkynyl is intended to include Cg, C3, C4, Cs, and Cg

alkynyl groups. Examples of alkynyl include, but are not limited to, ethynyl and propynyl.

As used herein, “halo” or “halogen” refers to fluoro, chloro, bromo, and iodo.
- “Counterion” is used to represent a small, negatively charged species such as chloride,

25  bromide, hydroxide, acetate, and sulfate.

- As used herein, “carbocycle” ot “qarbocjrclic 1ing” is intended to mean any stable
monocycelic, bicyclic, or tricyclic ting having the specified number of carbons, any of which
may be saturated, unsaturated, or aromatic. For example a Cs.14 carbocycle is intended to mean

| 4 mono-, bi-, or tricyclic ring having 3, 4, 5, 6,7, 8,9, 10, 11, 12, 13, or 14 _carbon.atems. _
| 30  Examples of carbocycles include, but are not limited to, cyclopropyl, cyclobutyl, cyclobutenyl,
cyclopentyl, cycloﬁentenyl, cyclohexyl, cycloheptenyl, cycloheptyl, cycloheptenyl, adamantyl,



[2.2.2] bi cycl ooctane. A bridged ring occurs when one or nore carbon atons
link two non 5 adjacent carbon atons. Preferred bridges are one or two
carbon atons. It is noted that a bridge always converts a nonocyclic ring
into atricyclic ring. When a ring is bridged, the substituents recited for
the ring mayVoA08¥1BA1pr esent on the bri dge. Fused (e.g.; PREJRINYII74HI
tetrahydronaphthyl) and Spiro rings areal'so included. As used herein, the

t het I "h [j.c" i t.ended, t t.abl
monocychi & °%¥§v€ eydoosest o st oty AvRe). SRRTR %rz,%g%wm é‘%ii, or
aromati ¢ aeglhyARIFRHIERAS B %Q@ﬁn@ta%@s@ﬁ@lua&ﬁn%e 8t Ridn! dﬁfgﬁégsw 2 Se e 9 )

| or 1-2 or 1-3 or~1-4 or 1-6 heteroatons, I ndepe
fromthe diovepnydn$3.80lvigychdociane, 68 &ihicxsiongeane, Bﬂrﬂ;IO]bB:urblbdﬂcand}\abdl cycl | c or

tricyclic ocycl may, haye,ane or e heteroato cat jn one :ring,

or the het@&o@[’ Hé ?fg é?%‘!gﬁﬂélagoﬁc%‘iy@?ﬂt%&ﬁfmée?ﬁr a%ﬂ%ﬁﬂfﬁ ofER and

sul fur 3515 juplcenQaiRittdmmy metheRidgts B 08X biliwkedrion aoms. Ntrsh&eﬂﬂﬁ’at%(b@li@e

where p =1 or 2). Wien a nitrogen atogmis included in the rlnn%él is either
b

N or NH, ofé}ﬂé}%ﬁoﬁ@e@rﬁ wprackdic e ip trieyqlis ring: Whenagingds hridasd bond in the

ring (i.e g@% I a t lL.emcy of
t he nltrogen atéﬁr?r&)rl% ii0§th'ﬁgr]fo ggr?yaa%%n%@%a%@%ghgﬁgﬁ%dgeu?gséfh%g E%p‘l%l‘éfla.ﬁﬁt ed
(i.e., N wtalyeroshphitbyl) adl spécokdiings a@natsoerludedbst i t uent, as defined). The

het erocyclic ri-ng may be 20 attached to its pendant group at any heteroatom
or carbon at om Adwed heid, g terh “hetekaytle” 6t fhatkebyelic” 15' hgerded ®r@eanCdnlyGtabiengs
descri bed herein y be substltut ed .qn carbon or on |trogen atomif the
resul t fthg ’@Bﬁ’ﬁ%’@ﬁg% cyolig, apfricyclie TEHRIgH SHHTe upaRE %Pf@%?&?fgu onal |y

be quat er nigedises dabbdnS e&g?éﬁf Jn%er H&?érﬁﬁ]?éﬂer&ﬁ@mg Al HUTDSE [ Bfor 340019 ot OB

- in the heterocycle exc hese heteroatoms are not adjacent to
one anot hel-6 hBterQﬂ@mB mdng@damtb' @lﬂs’@d iﬁ1®m the gtpup momsn@ng@fu@mm okpigenpfnd

' _heterocycle rid n Q, N or
o o PAGREE o BB YRy B30 Sl e Bl 8P Robls sty ol

|ncI ude, buikg, af theRterdataths ey bé Peatehia Bt Hion oat Gny, Eh@mﬁragéamdahlfms one

mtrogen atom two nitrqgen atons, and a_car bon-(psl;trogen rou)p W*’lfﬁfhl s not ed

that al n%eé%roepwaysayeaﬁmwe%%é&ﬁw*qm& Yheredy T EPEP When
aringis pr esent
on the bl’l% g& e%%}ng]ﬁc%ugcﬁ%n@use %Sureﬁ‘ggﬂgg’ém d%&lﬁ%]{l:lgiag Mle%lﬁﬂsbe?qﬁer ein,
the term attao]nmltm(a doeb]erbonc]/mlthé ring (i'eh ethedogeryis pressmufmwddiem mmntamathe 9:1—
stable 5, 6, or menber ed cle or bicyclic ic heter ring
or 7, 8, ovilangy OE‘EEW ig9Esh i 951 Ries) i‘ﬁ%‘?d%%"tﬁs?‘%ﬁ%“%‘ﬁ 0&%3%%’63 et yelic
ar onat i ¢ h&tNRQﬂ:)éﬁ&ﬁRlé Hg aﬂ&h&muﬁsﬁlﬂﬁa‘nﬁ h§d§ﬁne@)ﬁrmme®&@%h@% RBEHOr nore
het er oat ons, ofr 1-2 or 1-3-or 1-4 or 1-5 or 1-6 heteroatons,

i ndepe?de n@ttayh péts ﬂ’é’édamf SIOHP AlraY Gristagtoabarsiashon #pre fhahrewiéﬁg@ @ stableysfaptireand
| f | f
sulTur. ”Tﬁé‘ﬁet&é hehn 4 §Elned h@%&%@%%?é@%m%ﬁ%%%ﬁﬁ gfo 15&9? mu%géﬁ’ atﬁﬂﬁfo

the two rings nee earomatlc oug
the resulting compound is stable. A nitrogen in the heterocycle may optionally be quaternized.

It is preferred that when the total number of S and O atoms in the heterocycle exceeds 1, then
these heteroatoms are not adjacent to one another. Bridged rings are also included in fhe
25 definition of heterocycle A bridged ring occurs when one or more atoms (i.e., C, O, N, or S)
link two non-adjacent carbon or nitrogen atoms. Preferred bndges include, but are not llmlted
t_o, one_.carbon'atom, two carbon atoms, one nitrogen atom, two nittogen atoms, and a carbon-
-11itr6gen group. It is noted that a bridge always converts a monocyelic ting into a tricyclic ring.
- 'When aring is bridged, the substituents recited for the ring may also be present on the bridge.
30 Spiro and fused rmgs are also included.

- As used herein, the term “aromatic heterocycle” or “heteroaryi” is intended to mean a

stable 5, 6, or 7-membered monocyelic or bicyclic aromatic heterocyclic ring or 7, 8, 9, 10, 11,
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5 both may be (e.g., quinoli ne) The second ring can al so be fused or
bri dged as defined above for heterocycl es. The nitrogen at om maybe

substituted or unsubstituted (i.e., Nor NR-wherein R is H or another
substituent, as defined).. The nitrogen and sulfur het eroat ons may optionally
be oxi di z@‘ﬁ)%"l"’/‘el”lll\l-*o and S(Qp, where p = | or 2). PETAUS2060t@1N0t ed t hat

total nunber of S and 0 atons in the~ ﬁromatlc heterocycle is not nore than
1. 10 Exa | es of (ﬂlélterloc cl es i ncl u‘ﬁ but_ .are not linmted to, acridinyl,
azoci nyl %t E}B‘?:FEI?W SHlly jafomalis; PeferRCRFipTingdHsibeoRs IS G s#YPR atps aod ‘Mﬁ‘d?ﬁhenyl

benzoxazahilhoterBERHEQ¥RZAd: 1Y or 108021 NLALS 1.6 a%{atr;ﬁl@% ﬁ c}ehﬁygag&&ﬁzol yl,

benzi soxazol yl ben2|soth|azolyl benzi m dazo car

4aT- car blgem it gromqweﬂsnmgfch mwgmwgem, am:hmbﬁmeyln,th@casn of binydlic heterocychc

decahydr |noI i nyl 1,5, 2-dithj n

iy of SR e vty B b i e mpets B b ot (s Agivetoindaled gty

i m dayz ol bdily nay b@(ﬂ?;@hﬂdhne)'l. Ftiendesnd Irmg cah AEOLERME] or Hﬂﬂg&d Meﬁned AdRLi i nyl

i ndol yl', . 34 i ndol i sati noyl, isobenzofuranyl, isoch rona%y 6{|50|ndazolyl
243

i soi ndol fOﬁwemPMSn &&Pwrog% G0 ST herfyibstituisd prunsybstipited (Leo Iywherem

met hyl e Linyl,
oxadi azo Q%H)&ll - 3%(1% :H%{zlg P§¢éﬁ%¥&) 2 @gwogg%?%izwﬁf hé%%%@%g az oaﬁ@

1, 3, 4- ox‘mbmmdyﬂw bbea@ehﬂﬁ(@)ylwhewla;dloylz) I*mmc]iaehlyﬂedﬂ%tcpalmumbdidﬂﬂ

phenant hr nP/ HE*).QH enant hy I in phenazin phenot hi azi nyl , phenoxat hi nyl ,
phenoxaz'@ﬁ‘ﬁ OBﬁtl eFIPRHC, eﬁ?%@?lﬁ By Morgsid i di nyl , pi peri donyl _
4- pi rldonyl pi peronyl, pteridin purinyl, pyranyl pyra2|nyl

pyr a I i di nyIEXEFﬁH? 26 hptgipeycleningluds, gv-t argetilanter figsiactidipyle pgeexhzol e,

Dt on) ohaERabesR At A LR e YA, BB Y L

4H qui nobﬂnzoxagzbhn}duhenzthlakolyﬁybenzﬁﬁzowl hactstzolyl, benzet)xaazhhdi,r}mﬁm(a}nytqul

o ot S el EnAINEREN B0l chichiy P Shpbipear Smmotin,
1,2,5- thﬂé&ﬁl’lﬁﬁ@du‘ﬁ{olmﬂ BH4H- 15 adiidzinyt, dﬁyﬂfﬂf@BF BTdttahy Mﬁﬁl@@'ﬁ)&bm 1t hi enyl,

th| enot hi azol y t hi enooxazol yl, thienoi m dazo t hi ophen tr| azi nyl ,

2,81t rfteazenxh nmdazghﬂmylﬁ mé@ﬁoynyl qméazelstlarhfétr@wgqul mdglemylt mﬁ@m and
Xa”t henyl, ok &thﬂoﬁﬁég ﬂdelélhﬁatﬁ{bgf??s%ber&}a% %btchl%ﬁlah L R«Sﬁﬁ&’é f;g refers

to those conp Pra osItl carrl T dosage
fornms V\hlscind@lngd isditdulyi, mdnmumdm]ziemomnamlgrhcrhoxmdiyl,aaéthylanhylmyphengh| table for

use in cont he ti s .of. human hein d. ani mals 05/ 019211
O N R o A R T L T L R e i
I eSponseqgxQiazgkNarn, ﬁb@izﬂwe gm LABRIdiL8, QRazoliIARFITRRSAA il @ reasonabl e
benefit/risk ratio. use erein harnaceutlcally acceptable salts"

ref eR0t opﬂemduyi,|plnersenﬁmdmyé P@ﬁ@@%@éﬂf pbenegisirh @benothaszinyh, thaeoxethinlt conpound

par macetreat AR bkl Pt Bk, bFHATM, R ERER i ner o

. of pteridinyl, purlnyl pyranyl, pyrazmyl pyrazohdmyl pyrazolinyl, pyrazolyl, pyridazinyl,

pyridooxazole, pyridoimidazole, pyndot}uazole, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxaliilyl,

25 quinuclidinyl, tetrabydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrazolyl, 6H-
I,Z,Sjthiadiazinyl, 1,2,3-thiadiazelyl, 1,2;4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, |
thianthreﬁyl, thiazolyl, thienyl, thienothiazolyl, thienocoxazolyl, thienoimidazolyl, thiophenyl,
triazinyl, 1,2,3-triazolyl, 1,2 4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, and xanthenyl. |

As used herein, the phrase “pharmaceutically acceptable” refers to those compounds,

30  materials, compositions, carriers, and/or dosage forms which are, within the scope of sound

medical judgment, suitable for use in contact with the tissues of human Beings and animals



organic acid salts of basic residues such as am nes, alkali or organl c salts
of acidic residues such as carboxylic acids, and the like. The
pharmaceutically acceptable salts include the conventional non-toxic salts
or the quaternary ammonium salts of the parent conpound formed, for

exanpl e, - f r'&M205M192a%i c i norgani ¢ or or ganl c acids. For E&'Hﬁﬁﬂﬁeﬁllﬂﬁlﬂéh
conventional non 10 toxic salts include;%but are not linited to, those

derived fraom.inorgani c and or ?a,nl c.acids selected from 2-acet oxyben20| c,
2- hydr oxy SYIHRHESXSEISHEAPECTY, 88f30en, allewgis 15pronss, epobaerrabipmon cenplicsiiignoi ¢,

bi car boni Q:o Qﬂe%thcifeé I GablEB&hf; Tlskelraﬁgme di sul foni c, ethane sulfonic,

fumari c, ucohept oni c, uconl c, utamc, glycolic, gI ycol l yarsanilic,
h I
o 1 1y B RO AL 8y

sul foni c, cnmlpeum:l,s wigkdie the parededdnpound isharidfiai it oalkiog aaikaplsbdse galtsnhdrédfc,

oxal i c, t ot hen phenyl acet | c hor i ¢, al act uronic,

pr opi o c fet?&’%l’ %magqug [ycacce Nnﬁludgﬂ’é‘fzg‘ﬁ IUQJJ&? 1°r $fanilic,
sul furic, gami fid éa@t&bﬁsasforeﬁ@&stsmﬂmﬁuﬁégl AR G ordiif ARPEIMEBUILERLLY
accept able dalts of the present invention can be synthesized from a parent
conmpound tshelt ascraricayhicacdshasl the bke. a&@lmﬂmﬁemoidlbycocpﬁab]e selisanelidetheni cal

met hods.

o ¢ SPRSTBPR Ao o B e B B ERR Sk i R P i hliis, 2" @

appropri atfgr Sasple) froathdh-tokic Wir&nicOdr drghnitihmd%r G‘aflémm ¥&htconPntioRaldioll Xt ur e
of the two; gener.al Ig bnon aciueous media | i ke ether, ethyl acetate,
e,

ethand0, itedpraFdndnde, it aieertdwmiiedity,dhose dersyedriion warzapiegind opgnisiacidsb) e sal ts

are found ﬁ%&eﬁ%ﬁ%ﬁ&@oﬁb? {c”ﬁﬁ?&iiok)?@'mnec’%ﬁl?&ﬁ@ﬁﬁetnjc%?m%ﬁ bér%ﬁéésu?fém d shing

Corpany, I nce’pro s'are” known to énhance numérous desirable
qual i ti es tehzqit)dicmEseid, carbdsc, c(tac,@detms othaix disulfonich ettianeesul feic) futmaric,

manuf act uri.n etc.) .the.c npound t res ntiaon be.

ol 1 ver ed SiFFbBe G ORie ENRaLe. dlip bbafi b oo i BTG cover
prodrugs Qydrdbiéinie! Besthl oticChyir as&cq@aﬂﬁz ic, IRkrBR#apIRhoid GhdtMiBhicBcd)e same
and conp03|t|ons containing the sane r odr U are intended to include
any cowal dagtvlionielaesl wéﬁomcemglelch@ahcr, maéé@@, @ﬁtgn:a,@e adionigengpaylion nitde, 9gadéd, t he

present i v, d l'ian
subj ect . g’a%?rlédggmi)%eg& rpegéﬂg& rldg' pr eta%;iﬂecgb%;foﬁc &F 5@ ’i onal
gr oups pr essbaktic,sutdigic cm]fmimpmlfamhsmlfuﬁc, ct,teatanb head naddériel suﬁbmans are :
cl eaved, either in WO 2005/019211 PCT/ US2004/ 017101 -10 r.outine

rr?nl Eul ation orrherphwma@euﬂc%ﬁ heepasie ﬁéltas@ﬁﬁﬁqj#éﬁnt 1Rv@dbmg@|1¥midmﬁﬁz&bﬂmunds
of the present invention wherein a [ QXY, . ani no, or. su r up is
bonded t o %R COIBOTKRat confpiana prtc ?ifrfeair%wery %@nﬁ?@éﬂttﬁhﬁwﬁéﬁm@ﬁg

adm nigy er I oxyl , free
o o 2oy GenctyPtR IR cuf e BHBIES by rab GVES kOl Bf M8 iorkBr e g 11
i ncl ude mmummdmhastmcmmetm anzsiet eftthe aﬁpmmmeéqasemdackblnmr@rdem vatives

of al cohol rga?u(%c sorﬂren? or in a mixture of the two; generally, non-aqueous media like ether, ethyl

acetate, ethanol, isopropanol, or acetonitrile are preferred. Lists of suitable salts are found in

Remington's Pharmaceutical Sciences, 18th ed. (Mack Publishjhg Company, 1990).

25 Since i)rodrugs are known to enhance numerous desirable qualities of pharmaceuticals
(e.g., solubility, bioavailabili‘cy, manufacturing, etc.) the compounds of the present invention |
“may be delivered in prodrug form. Thus, the present invention is intended to cover prodrugs of
: the pi'esently claimed compounds, methods of delivering the same and compesitions containing
- the same. “Prodrugs” are intended to include any covalently bonded carriers that release an
30  active parent drug of the present invention in vivo when such prodrug is ddministered toa
mammalian subject. Prodrugs the present inVention are prepered by modifying functiohal

- groups present in the compound in such a way that the modifications are cleaved, either in



functional groups in the conpounds of the present invention. "Stable
conpound” and "stable structure" are neant to indicate a conpound that is
sufficiently robust to survive isolation to a useful degree of purity froma
_reactlon ] 36E01 2'2 f or mul atlon into an efficacious therapeutic agent. 10
As used hereln {#dating" or "treat menp_ ' means the tr BQTEHVYIY

di sease-state in a mammual, particularly in a human, and incl ude: (a)

or event | Rgulden i ARARE oF! A, L ATLASAUGE| G oy PR bR 6SHL

when such manmal 1's predisposed t PSeNs e- ¢ been

di agnosegrasnttiavdntign Where(nl:a) hyidrdxiypbartino gortshiéhydird @asf-is badded td at@/ grodf thegt i ng

its devel gpnent and/ “relieving the di sease-state, i,e., causing
regressi dﬁﬁaﬁh%medr&a% Qgg"éé’ %@tl’évemi@l %d@%ﬂefﬁéw lﬁammﬁﬂwblec? gleayas t‘? o human

and non- hyRR GRah @B, ﬁe‘ézanﬁﬁ@%r hes ﬁilﬁy%%@@rohﬁ’rr@pe@ci\feﬁptﬁdééﬁ}p?eg%?Ee x fers

to an amount of a conpound, or a t Fon of “conpounds esent
i nvensi onneidesbuti arenatiisrited dviapitate dpeubie lapd bergpate derivtints afaddobol and asnine

ti- | 4 d t t. Th nmbi nat f
conpounad cwﬁ?lgrvf)eurp‘s‘t@frﬁl%m%ﬁ%%@ PLEF b Bl esﬁ‘n’er&f" nedescri bed,
for exanpl e, Ad En 1984, 1 27-55,
occur)s( V\rrﬁen thétaé%cg@pogqadmtaﬁl ﬁé&ﬁﬂﬁ}é %E}é@%ﬂﬁ?ﬁﬁe&f@&lﬂoﬁﬂ nation is
greater tifiridnig r@\ﬂﬁi tblsmn%flmﬁfon% a bkl &gﬂ&@@ﬂgﬂﬁ¥ Wosh féﬁéﬂoﬁln%kﬁﬁ@qn@l one

as a single agent. eneral, a synergistic ef is nost clearly
dermnstref@@mﬂmonsuwaa weibusbaepsiticagsnins of t he conpounds. Synergy can be
interms of |lower cytotoxicity, increased anti-proliferative and/or
ant i -lOnf ect i veisafspdbercingfiregmg? cmftn@m ” heawsf the fredtmeritfof  tdisedsetskate onbi nat i on

conmpared w.th the. vi dual Eﬁ’ rcenta nd.ratios .used
or o - iiebitat Btk A R oTRARHeD o priusRi e B R R lornitE
descri pt 7] amamﬁmemqﬁﬁm&r tWhen %u@lfrﬁatﬁﬁﬁpiﬁ pMﬁF@%d hﬁthe dibeaseahdiblithEs ndr
CoerI’I Si ng SpeCI I C cor’rﬁonents IS cont enp at ed t hat co OSI tl ons al so

consi st - g§tkgenidiagngsed g haipg lé,dhbmbt ity the figeapegipiecler CiRpddidsvelophentar | y,
wher e progag, zgc;) rél{e‘?rbn%%ﬁé:&lhéﬁgéistgé AV %Qrek@&l HHhDGiseaQL st&RTPT I Si ng

speci fic process st rocesses consl st essentially of, or

Chat Eheor dercolSEhegd Wé‘?#@%%ﬁ%&ﬁ%&%%ﬁ”t? be qunder st ooc

Oper abl e, ot VP BRg B B sHET R gngh B0 R sl L bR o

si nul t an&@uﬁ:}mauoa of @ﬁmﬁmﬂb@ 6F Bk ptedent inVeemdn eiftctive WIS ABRECEed hitRe loPiENt | ON
provi des conpounds having the fornmula: . (Rl)m (R2)n. 5 ML-A-B-Het-CH R3 ,
combination as an anti-proliferative and/or anti-infective agent. The combination of

compounds is preferably a synergistic combination. Synergy, as described, for example, by

20 Chou and Talalay, Adv. Enzyme Regul. 1984, 22:27-55, occurs when the effect of the
cdmpounds when administered in combination is greater than the additive effect of the
comimunds when administered alone as a single agent. In general, a synergistic effect is most
clearly demonsirated at sub-optimal concentrations 6f the compounds. Synergy can‘b'e in terms
of lower cytotoxicity, increased anti-proliferative and/or anti-infective effect, or some other

25 “beneficial effect of the combination compared with the individual components.
All percentages ahd 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.A Similarly,'where processes are described as having,
30 including, or comprising épeoiﬁc' process steps, the processes also consist eésentially of, or

congist of, the recited processing steps. Further, it should be understood that the order of steps



\ i
or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein: A

" is selected fromthe group consisting of: phenyl, pyridyl, pyrazinyl,

pyrimdinyl, and pyridazi nyl; Bis selected fromthe group consisting of:

10 phenyl, pyridyl, pyrazinyl, pyrimdinyl, and pyridazinyl; Het-CH2- R3is

sel ected fWQ“ﬁ’él%lbup consisting of: N~ \ OO NO ROTOSMEHOR3 CH2- R3

CH2-R3 CHz R3 ,and Mis selected from”the group conS|st| ng of: a)

sat ur at ed, aLe or .aromatic C3-14 ¢ rboc and saturated, 15°
unsat ur at %‘borg?f?[{’ %%‘Pé‘?fn@ CSTI4IR apHATS A PIRLY Fﬂvﬁmﬁ’?ﬁm@ﬁé or nore
het er oat 0%&1‘2&%. ebRAvES 8D drhifor8k %ﬁ%s%ém &Bdﬁ&édrs%ﬁﬁﬁanega%gen, and
sul fur, erein a) or b) optionally is substituted with one or nore RS

gr oups; L i thé héiéa 9roup consisting of: a) MX b) ML, c)
ML'-X, d?ﬂmx‘?@%g’?&ﬁﬂu I>2<]Wf2 &?) MX-L'-X-L2, 20 g) ML'-XL2-X, h)

oteur r ence, | TRSRBATS H‘lﬁ%ﬂ?@#@ Kbty gttt e X eaeh

b) -NR4-, ¢) -N(O)-, d) N(OR)-, e) ?&25) f) -SC2NR4-, g) -- NR4SCR-, h)
CNRA-NE, i) =N-NR4-, j) -0-NE, K) i) -N5, 25 m N, n) -NR4-NR4-, 0)
“NRAC(9) 0-, p) -CC(O) NRd-, q) M-N WHeH:HZNWNR) NR4-, and VIO

2005/ 019211 PCTI US2004/ 017101 -12- N RARAN31 N4 L" is sel ect ed fromthe

group Con§l§%4a?ﬁ§é%htlc@ %elpgbﬁel estep)){]]%ggll%(g?lﬁelfﬁﬁ%\lvlﬁgaﬂd C) Cab al kynyl, 5

wher ei n any onal 1SS one or nore R5
A is selected from the group consisting oft

- phenyl, pyridyl, pyrazinyl, pyrimidinyl, and pyridazinyl;

B is selected from the group consisting of:
10 ~ phenyl, pyridyl, pyrazinyl, pyrimidinyl, and pyridazinyl;

Het-CH»-R? is selected-ﬁom the group consisting of:

0 0
fi f 3 _N R
71( B
CHZ—RS CHZ—R3 - CH,—R® CH,—R3?

» ,and

M is selected from the group consisting of: _
a) saturated, unsaturated, or aromatic Cg-ﬁ carbocycle, and b):saturated,
15 . unsaturated, or aromatic 3-14 membered hefcerobycle containing one or more .
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfir,

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

M-L is selected from the group consisting of} o
a) M-X, b) M-L', ¢) M-L'-X, d) M-X-1, ¢) M- LI-X-L2 £) MX-L'-X-L2,
20 g) M-LL-X-LAX, h)y M-X-X+, i) M-L1-X-X-, j) M-X-X-12, and k) M-L!-X-X-1?,
‘ | wherein o | |
X, at each occurrence, independently is selected from the group consisting of:
a) -0-, b) -NR*, ¢) -N(O)-, d)_-N_(OR“)-,. €) -S(0)y-, ) -SO:NR™,
| £)-NR'SOz~, h) -NR*N=, i) =N-NR*-, j) -O-N=, k) =N-0-, ) N=,
25 m) =N-, 1) -NR*-NR, 0) NR'C(0)O-, p) -OC(O)NR", |
| g) NR*C(OYNR™- 1) -NR'CNR)NR™, and '



groups; and L2 is selected fromthe group consisting of. a) Cl1.6 al kyl, b)
C2.6 al kenyl, and c) C2 6 al kenyl, wherein any of a) - c¢) optionally is
substituted with one or nore RS 10 groups; R, at each occurrence,

i ndepende ect ed fromthe group consisting of c) ,
d)y 1, e) W“bﬂ&ﬁ -CN, h) -N02, i) -NR4R4, Wﬁ’ﬁ&“‘”‘}%ﬂl
-C(O)CR4 1) -OC(O R4, rr) C(O)NRR4, n) -NR4C(O)R4 o) -OC(O NRAR4, p)
NRAC(O OR4, q) NRAC(ONR4AR4, r) -C(S)R4, s) -C(S)O4, t) -OC(S)R4, 15 u)
-C(S)NRAR4, v) -NRAC(SJR4, w) -OC(S)NRAR4, x) NRAC(S)OR4, y) -NRAC(S)NRAR4,
z) -NRAC(NR4) NRAR4, aa) S(O) RAN bb) -SO2NR4R4, and cc) R4; R2, at each
occurrence, independently is 4%&2 ed fromthe group consi stl ng of a) F, b)
d, c) Br, d) I, e) -CF3, )R 4, CN, h) N2, i) -NR4AR4, j) -C(O R4,
20 k) C(OOM,1) -CC(OR4, M C(OfNR4R4 n) -NR4C(O)R4, 0) -OC(O NR4R4, p)

NR4C( O) OR4, NRAG .C(S)OR4, t) -OX(S)R4,
e % N??4 R4, 3% N%g% %%%ﬁ mm&?@éﬁ@éﬁ“@ﬁ ﬁ(R4)C( S) CR4) y;acg N??4C( S) KI?M R4,
“NR4C( NR4) NR4R4, R4: 25 R3
g)el ect eg(f ro)m t he grga% Cdé t%fnésai(eny )a]:ld %?”N}MCC) c) -C(O R4I Sd)

-C(O6R4, e) -OC(O R4, f) Vﬁ(e@)lmwa) @) o Mﬁ@@s%tltﬁédw%@d}iﬁﬂﬁé&si)
NRAC{ O) OR4, ) - NRAC(O) NRARA, k) -C(S)RA, 1) -C(S)ORA, m) -OC(S)R4, n)

- C(S) NRAR4.  0) NR4C( S) RA, FFourecd) NRARA, ) NRAC(S) OR4, r) NRAC(S)NRAR4, 's)-
NR4C( NR4) NR4R4, @;{QPM u) -SOPNR4R4, and v) R4; WO 2005/ 019211
PCTI US2004/ 017101L mg@e ﬂ@ﬂ*@%@ﬁ“@%ﬁﬁsﬁ%@fe i ndependently is selected

fromthe group consi st | C2.6 al kynyl, d) C2-6
al kynyl, e) C3.14 sat uEl égjkyljn at’ alﬁ%nggang fb?aérq]}%ﬁ%c carbocycle, f) 3-14
menber ed sat ur at ed, unsatunaltem‘inamjroﬁu)em)bptmnanpisaubsiﬁmb@wﬁbnmoﬁmmglﬁne or
nor e get er oatoms sel ected fromthe group 5 consisting of nitrogen, oxygen,
andsllfur -C(O-Cl-6 &% h) -C(0)-C2-e alkenyl, i) -C(O-C2.6

al I cynyl, %ré -C3- 14 saturated, unsaturated, or aronmtic car bocycl e,
lc) - O) 3 34, qué)pgareglgq, @;dgpeéglenﬂy is selected from the group consisting of:

a) F, b) CL, ¢) Br, d) I, &) -CF3, ) ~OR?, ) -CN, h) -NO;, i) -NR'R*, j) -C(O)R?,
£) -C(O)OR*, 1) -OC(O)R?, m) -C(OINR‘R’, n) -NR*C(O)R?, 0) -OC(O)NR*R’,
p) -NR'C(O)OR?, q) ~NR*C(O)NR'R, 1) -C(S)RY, 5) -C(S)ORY, 1) -OC(S)R®,
15 1) -C(SNRR?, v) -NR'C(S)RY, w) -OC(SINR?R?, x) ~NR*C(S)OR,
) NRAC(SNRRY, 7) -NRCONRYNRRY, aa) -S(O),R", bb) -SO:NR*R?, and
cC) R

R?, at each occurrence, independently is selected from the group consisting of:
2)F, b) CL, ¢) Br, d) I, €) -CF3, f) ~OR?, g) -CN, h) -NO,, i) -NR'R%, j) -C(O)R,
20 k) -C(0)OR’, 1) -OC(O)R", m) -C(OYNR'R*, n) -NR*C(O)R", 0) -OC(O)NR'R*,
p) -NR'C(0)OR’, g) _NRIC(OINR*RY, 1) -C(S)R?, 5) -C(S)ORY, 1) -OC(S)R,
u) -C(SNRRY, v) NRIC(S)R?, w) -OC(S)NR'R?, x) -NR*C(S)OR?,
¥) -NR*C(S)NR'RY, 2) NR'CQRNRR?, aa) -S(O),R", bb) -SO,NR'R?, and
cc) RY;
25 R? is selected from the group consisting of: , o
a) ~OR*, b) -NR'R?, ¢) -C(O)RY, d) -C(O)OR, &) OC(O)R“ f) -C(ONR'RY,
2) -NR'C(OIR, h) -OC(O)NR'R*, 1) -NR*C(O)OR?, j) -NR'C(OYNR*R?,
k) -C(S)R?, I) -C(S)OR*, m) -OC(S)R’, n) -(:_(S)NR“R“, 0) -NR!C(S)R?,
| p) -OC(SNR'R*, @) -NR*C(S)OR?, 1) -NR*C(S)NR'R’, ) -NR*‘CNR)NR‘R,
30 £)-S(O)R, 1) -SONR'R:, and Y RS,



unsaturated, or aromatic heterocycle conprising one or nore heteroatons
selected fromthe group consisting of nitrogen, oxygen, and sulfur, 1)
C(O)OCI-G alkyl, 10 m -C(OOC2.6 alkenyl, n) -C(O O C2-6 al kynyl, o)
-C(O O C3-14 saturated, unsaturated, or aromatic carbocycle andg/@)

- C(0) 0- 3- 1VREMBAI Y saturated, unsaturated, or aromati V@%’@?%

conpri sing one or nore heteroatom; sel ec1 eéd fromthe group conS| sting of

it , d | f wh t
SUbst Pt ut ed Rt SR et i PGl iF Bt il nehaffipdiha dnce, 1o
II ndgg)engen]E |) y %Fﬂ gi?tﬂé‘@) €. 9511{? N%q%f&ﬁlﬁbn?pﬂﬁﬂ§é d]Hﬁy@fe) C@)c& Sﬁturiﬁéd %Saﬁﬁ‘%ﬁte@r d)
m;c?% C( 8 RéNR»? ;?6 qo% orﬂ@@m@arb@yyd@m @glen@yred@ﬂp@}qd@msamate @q\qm%c( ; g R6
x) -C(S)OR6, " y) c@%@gﬁ’ °°§*’)I’HEFE%W ’he‘%?oay‘%ﬁ%%?é%ﬁ? NE@?R%“’ S) NR6R6,

| Cg)OZNRGNEQgGC( S) O(}ﬁhhflmhﬂﬁiﬁlgﬁﬁ(nﬁidﬂ@ﬁﬁﬁwgele&ﬁd W@Nm%ﬁaﬁlk}ﬂi ) -S(O IORGt gg)
- an G re in en is selecte
fromthe group con@R&(?):TgZ‘b enﬁ? 1)—T8®§%E€15 aﬁ‘y‘éﬁkl)l"gﬁﬁjgﬂz S@mé feynyl, d) C2-6

3

- allcynyl, e) G- 14,33kl §faroMBSedabRiQ. k) - @@)@-I@I&Hﬁﬁfeg sﬁtﬁfa}&ﬂcyc' e, f)

3-14 rrenbered saturated, unsaturated, or aromat’ic heterocycle conpri sing
one or nore het er oasainmisk vt hemmm@ QUL ObR ot Wpiedgicadatoms sebegtad,

d | f I
T 0y e 6 a1 (ynyottiye b sonpistadbibone o B ity d) (GO ol
carboqgcl e, k) -C(@)-QO)8-Crnlengdnsat@at®@gd alldayl) opa(det@d, sauraedomat i c

het erocycl e conprising one or nore heteroatgm; .selected from.the group

consi sting of nitrgyairated gpapmaticepraaeyelgrand py -CEPEyl £mepibgred gluraiss
-C(O O C2.6 al keny. Batdh - V\D
2005/ 019211 PCT/ us%%@% %‘9‘9’3% ﬁﬁsg’%@dgﬁ é’g‘)smégg%gﬁa% hfer A Ig%%g ged

p) -C(0)0-3-14 nenﬁlexnehb%??nmccafsﬂng oﬂm’s@w;@;@gcﬂ,mﬂsﬂﬁmnatl c heter;)cycl e
conprising one or nore eroa ogr}:) S i ru m.the {hi up conag ing o
nitrogen, oxygen, and s e HHos ﬁ:} Bﬁ BRaf

substijsuted with one orgrfggse R7 5 groups; R7, at each occurrence,

‘independently is selected fromthe group consi st i ng of: a) F, b) d, c¢) Br,

d) I, e) =0, B, af @ch@bourPiRgs, idthdepliily kalectdd ANGR M grbdp cddsBiting of:
- 2) F, b) Cl, ¢) Br, d) L, €) =0, ) =8, g) =NR®, h) =NOR®, i) =N-NRR’, j) -CF;,
k) ~ORS, I) -CN, m) -NOj, n) ~-NR‘RS, 0) -C(O)R?, p) -C(0)OR’, q) -OC(O)R®,
| 1) -C(O)NRCR®, 5) -NRSC(O)R’, ) -OC(O)NRR®, 1) -NR°C(O)ORS, |
20  v) NR]CONRRS, w) -C(S)RY, x) -C(S)OR®, y) -OC(S)R’, z) -C(SNRRY,
aa) -NRSC(S)RS, bb) -OC(S)NR’R’, cc) -NR°C(S)OR’, dd) -NR°C(S)NR'R®,
ee) “NRSCONRNRRS, ff) -S(0),R®, ge) -SONR'R’, and hh) RS;

R®, at each occurrence,,iﬁdependenﬂy is selected from the group consisting of:
| © a)H, b) Cy. alkyl, ¢) Cy6 alkenyl, d) Ca alkynyl, €) Cs.14 saturated, uhsaturated,
25 or aromatic carbocyéle, 1) 3-14 membered saturated, unsaturated, or aromatic
heterocycle comprising one or more heteroatoms selected from the group
consisting of nitrogen, oxyger, and sulfur, g) -C(0)-Cy.s alkyl,
h} -C(0)-Ca4 alkényl, i) =C(0)-Cy. alkynyl, i) ~C(0)-C3.14 saturated,
unsaturated, or aromatic carbocycle, k) -C(0)-3-14 membered saturated, _
30 _ unsaturaied; or aromatic heterocycle comprisiﬁg one or more heteroatoms selected
from the group consisting of nitrogen, oxygen, and sulfur, f) -C(0)O-Cy.6 alkyl,-
1m) -C(0)0-Caug alkenyl, 1) ~C(0)0-Crug alkynyl, 0) -C(O)O-Ca1q saturated,



lc) -OR8,1) -CN, M -NO2, n) NR8R8, 0) -C(OR8, p)

ry -C(ONRSRB, s) NRBC(OR8, t) =0C(O NRSRS,
-NRBC(O)NR8R8, w) -C(S)R8, x) -C(S)OR8, y) -0OC(S)RS,

- NRBC( S) 01’-9 S) NR5R8, cc) -NRBC(S)OR8, dd) NRB%
- NRBC( NR8) "W “S(O PR, gg) - SO2NR8R8, bh) Cl-6P§
al kenyl, jj) C2.6 al kynyl, kk) C3-14 saturated,

car bocycl e,
het erocycl e
consi sting of
optionally is su
consi sting of RS,

and Lhordakd d}mﬁgaﬁ@é

15 conpri si n one or nore

uted with one.or nore

i

unsat ur at ed,

NILLE BRORLY

n nxns;augeﬂed mm;cgpmmp heterbegelé Eamprisiipasreian nameyh@érod&bms seldctyd
ouB,conqlstmg &E@ltrogewggﬁ,lggdl gls

-OORS, q) -0(ORs,

u) NRBC(O OR8, 10 v)

z) - C(S) NRSRS,

NRS8RS ee)
?rwgouéuplp}mcz 6

or aromatic

be? g%fﬁtﬁ’ie group

aa)

1ﬁtn§e

selec

sel ected fromthe group
- NO2, NR8R8,

-C(QR8, -O(OQ R, - OQfihRBan %@b%@ %@&g%@(g%ﬂl Q?é(é%@'\l?@Rgﬁ o

NRBC( O) OR8,  NRBC( O) NR8RS,

NRBC(B) R8, - OC(S) NR8 Rgl,'OH?NRBC( S) OR8, NRBC( S) NR$R8,
i ndependently is selected

- SO2NR8R8, and- S(O) pR8; R8, at each occurrence,

NRBC( NR) NR&RS,

Erzogl t Ihle gr d::]pafcaadsd)cs:uircqeprhdelﬁﬁcé@)ly&se{m):ted)ﬁ:—ofn b lgydup consistidg 6f:al kenyl , | (1)

all cyn S \ t ycl e,

3-14 menbgrgd sat? Fati)ge(ﬁ 3% %at%gf‘ % L)I ﬁgﬁgpl 3\&51%8:%) rri(gg[?ﬂ{se:%c%%ﬁrl Si ng

one or m)rg he]cferlgaogﬁq)qghqg)tmm)omﬂské @rLo c%rzjg%@tjlgil;gq)obc{mggsogen

oxygen, and sul fu - al ken

"q0-c2.6 al kynyrc@NR@q)w Salralonis ms&m@@@,, or aromatic
b I t

ot eboycle comrd SR GANREET B RASTE: Kl TR, WRRAIE B e o oup

consi sting of ni taap@a%c(s))xﬁ,gm O@(r&)NRﬁR o) -NRFCESTORS, @dplNEs(H RIREREVO

2005/ 019211 PCTI U n)

-C(O O C2.6 al kyrf§

car bocycl e, and Q})C%ﬂ:)e@l%)]@
or

6@%ﬁlr
het erocycl e conpri'sing one
consi sting of ni tcadgeyrle, eng Yeir14 methbewgt Sapsated, wikve

FhPotihgistond ol e SR el

£E) Sl WidhRY, unsHiBAkUs M EHatOr ar omat i o

teroatons se

OI’ aromati c

iected fromthe group
wiketugdted, anyrophtigheterogpjcle

opt i i?sal ly is subs npn"é%lg‘d)?é/\’brflj&._rg%gt_e ﬁt"%d%%tng!.&éﬁtﬁ.sg%ﬁé%f %ﬁ]nf rﬁlozt he group

consisting of F, K| - NH2,
‘wherein any of hh) — II) optionally is substituted with one or more

- NHCH3, - - N( CH3) 2 nitrégeh) ddyigen, and sulfur,

muoieties selected from the group consi_sting of R®,F, Cl, Br, L, -CFy, —
OR®, SR, -CN, -NO,, -NR'R?, -C(O)R?, -C(0)OR®, -OC(O)R,
-C(O)NRERE, -NR3C(O)R?, -OC(O)NR*RE, -NREC(O)OR?,
NREC(OINR’RS, -C(S)R?, -C(S)OR?, -OC(S)R?, -C(S)NR'R?,
NREC(S)RE, -OC(SNRPR?, -N_R“C(S)ORS, ~“NR*C(S)NR®*R?,
NRPCNRYNR®R?, -SO;NRR®, and-S(O)R®;

20 -

R, at each occurrence, independently is selected from the group consisting of: _
a) H, b) C.¢ alkyl, ¢) Cy6 alkenyl, d) Ca.¢ alkynyl, €) Cs.14 saturated, unsaturated,

or aromatic carbocycle, f) 3-14 membered saturated, unsatu.ra_ted, or aromatic

25

heterocycle comprising one or more heteroatoms selected from the. group
consisting of nitrogen, oxygen, and sulfur, g) -C(0)-C, alkyl,
h) ~C(0)-Cy.¢ alkenyl, i) ~C(0)-Ca.¢ alkynyl, j) -C(0)-Cs.14 saturated,
30 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,



-C(OOCH3, -C(O NH2, NHC(O CH3, -SO2NH2, SO2NHCH3, -SO2N(CH3) 2,

and-S(O PCH3; 10 mis O, 1, 2, 3, or 4, nis O, 1, 2, 3, or 4; and p, at
each occurrence, independently is 0, 1, or 2, and wherein the conpound does
not have the formula corresponding to any of the structures listed in Table
1. 15 Tabl V@ 20O N\ » 1o N | N1CH§ OQ F L-~ HxCPEUBR20f1TI01\ \ | N
C /INNFCH3 O CNFHCH3 H3CG ~-NH\ N) ~CH3 WO 2005/ 019211

PCT1 Us20041 017101 118§ SRSt} Ay 0B S Ftuck © M- €
unsaturated, or aromatic carbocycle, and p) -C(0)0-3-14 membered saturated,
wnsaturated, 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 sel_ected from the group consisting of F, Cl, Br, I, -CFs, —Oﬂ, -
OCHjs, -SH, -SCHjs, -CN, -NO,, -NH,, -NHCHj3, -N(CH;),, -C(O)CHs,
-C(0)OCH;, -C(O)NH;, —NHC(O)CHa, -SO;NHa,, -SO;NHCH;,
-SOZN(CH3)2, and-S(0),CHa;

10 . mis0,1,2,3,0r4;
nis0,1,2,3, or4; and
. p, at each occurrence, independently is 0, 1, or 2,

and wherein the compound does not have the‘fonnﬁla corresponding to any of fhe
structures listed in Table 1.
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enbodi nent s of

t he invention include conpounds having the formnul a: (1}%%gm)e ML-A-B-NO

Y a pharmaceuti cal |y, acceptabl e salt

BYH1Wr odr ug

thereof, wherein A, B, L, M R R2, R, 5in, and n are defined above.
Qt her enbodi nent s i pciude—conpounds—having—the—f of rH-a—WE 2005/ 019211
PCT/ US20041017101 419 (R) (R2) R2' n | =W LiA-B-NJ-~{D HZ -R3 or a
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Particular embodiments of the invention include compounds haying' the formula:
R! R2 ]
M—L—A—B—N" 0

) HZC—RS
or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein A, B, L, M, R', R% R®,

5  m, and n are defined above.

Other embodiinents include compounds having the formula:



in, and n are defined as descri bed above. Particul ar conpounds include those
where A is selected fromthe group consisting of 5 phenyl and pyridyl; Bis
- selected fromthe group consisting of phenyl and pyridyl; mis O, 1, or. 2;
andni s0,1,0r2. In sone enbodinents, A-Bis: IR2Z n A wierein\l~ A R2,

and n are d&Pi2ABP1I¥Y1descri bed above. In particul ar enboHthﬁSﬁOQMOIAlﬂB is: F
10 F or F wherein Ais defined as descﬂ9bed above. In various enbodi nents,

A-Bis: or N wherein Bis deflned scribed in above. 15 In sone

enbodi ments, -R3 is -NHC(O R4. Parti{ ?R unds according to these

enbodi ments include those wherg R4 i ot her enbodi nents, R3 is: N N
- N Particular enbodi nents o the i nventl i ncl ude conpounds havi ng the
formumla: (R),,, (RZ) n ML-A-B-NO0 HZC ~ WQ 2005/ 019211

PCT/ US2004/ 017101 20 _ or a pharmaceuti cal | Wﬁcc%pt able salt, ester or
prodrug t hﬁ%%&mé@ﬁﬁfcﬁllﬁa@epﬁﬂe kalt, %teﬂ%r:prd@ug {hBreof, dhercihn Al B, ]gq\@l' REQ2aR®,

descri bed above. COther enbodi ments of the invention include compoinds Raving

the for nulta;and@pRiy defined apslescribadmbore. H2C- R3 5 or a phar naceutical |y

acceptabl e salt, ester or prodrug thereof, wherein A, L, M Rl, R3, and in
Particular compounds include those where A is selected from the group consisting of

5 phenyl and pYridyl; B is selected from the group cbnsisting of phenyl and pyridyl; m is 0,1,o0r
2:andnis0,1,0r2. '

In some embodiments, A-B is:
| (R

' wherein A, R, and n are defined as described above. In particular embodiments, A-B is:

10 | F CLor E ,

wherein A is defined as described above.

In various embodiments, A-B is:

~§—©—B.or'§ il“\ °

a

wherein B is defined as described in above. .

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

embodiments include those where R* is ~CH;. In other embodiments, R? is:

3N )
Particular embodiments of the invention include compounds having the formula:

1 2 0
M-——L"——(EEEE)—nNJLo

oy

Hzc—ﬁ



are defined as described above. Still other enbodinents of the invention

i ncl ude conpounds having the formula: (RI) 0 ML-A~- NO OF H2C-N k CH3
H or a pharnaceutically acceptable salt, ester or prodrug thereof, wherein
A L, M Rl and in are 10 defined as described above. Sonme enbodi nents of
the i nvenVOOFYH¥de conpounds havin iLhe formla:  CGOURATIE ML\ p
NN( ON F H2C-R3 or F H2G-R3 or a pharmaceutically acceptable salt, ester

or prodr and ar fine bed above.
part1 cul i A S Rcatth KBt b SR BerobE g £ ede M ot
wher ei n 4184 niBe dé‘ﬂlﬂé‘(l@)@s&abe@abe‘re enbodi nents of the invention include
conpounds having the formula: ~R-~nF 0 M-1A N 'p F H2C-R3 or a

phar maceut i cal DthepabRliBeoSab InveRiinShiclde RHRPBTHE HabBE ARl forilgr ein A, L, M
R, R3, and in are defined as descrj hed above. WO 2005/019211

PCT/ 1352004/ 017101 -21 Still other ( odi rrent of the invention include
conpounds having the fornula: RLzUFAO P OO F H2GC-H1l1l CH3 or a
pharmaceutical |y acceptabl e salt, es er prodrug thereof, wherein A L, M
Rl, and mare defined as descri bed aboye. 5 QS@'%_ pbodi ments of the

inventi on include conpounds having the formula p p- F H2C-R3, or NF

H2C- R3  air agphphigdcomivally hapthble 8415 egtedripeodsad ﬂhere@ﬁ fafiere@ APL qqrmg RE %ﬂ@@f
‘wherein L, and R3 are
are de ned as described above.

Still other embodiments of the invention include compounds having the formula:

R O
e
TR
F HZC“—H CHs
or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein A, L, M, R}, and m are

10  defined as described above.

‘Some embodiments of the invention include compounds having the fonnuia'

Oy =0

ch—_R3 or HzC_'RS
or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein I, M, and R’ are

defined as described above. Particular coinpounds according to these embodiments include
15 those wherein R? is -NHC(O)CHs.

Other embodiments of the invention include compounds having the formula:

| (’?1)m R ji
" M—L—A N™ O
F \_Hz(c—-—Rﬂ

ora _pharmaceutically acceptable salt, ester or prodrug thereof, wherein A, L, M, RL R, andm

are dgﬁned_ as described abof/e.



- include those where ML is M CH2-NH

defined as described above. Particul ar conpounds according to these
enbodi nents include those-wherein R3is -NHC(O CH3. 10 In sone enbodi nents,
ML is ML1, and L' is Cl-6 alkyl. In particular enbodinents, ML"' is
M CH2-. I'n other enbodinments, ML is ML1-X-L2, and Xis -NR4-. In
particul ar caypEndsS1; accor di ngt o~t hese enbodi nents, X i dWks2004Nht ., or
N(OR4)-, where R4 is Hor O _6 alkyl. ©2her conpounds include those where X
is -N¢ 15 CH3. In certain conpounds according to these enbodi nents, L' is
Cl_6 al kyl, andStiRothsr éiibogiraértydf the mvedtion ischiddediompotusds having she-fohulaand L2 is
-CH2-. Particul ar exanpl es of corrpou@%r_accor.di g to these enbodi nents

M NCH2- CH3 20 In still .

L' is Cl1.6 alkyl, and L2

di o tHese enbodi ments, ML

ot her enbodinments, ML is MS- | - NR4-,
is d_6 alkyl. In particular conpounds a
IS MS CH2CH2- NH CHz-. In particul ar ergodi nent9, | ﬁelectedfromthe .
group consisting of: a) phenyl, b) pyridyl, c) Eﬂ'fz(?a i nyl',® d) pyrinidinyl, e)

i dazinyl, f ' ; ik dinyl f l. 1] iph | . ]
Dyrroryl 52 v Re s ecr il Gt B AL, 0. DR e )
| m) i m dazolyhinedn} dgytiBepdtpke. 0) i1 sothiazolyl, p) thiazolyl, q) triazolyl, r)
tetrazolyl, s) indolyl, t) purinyl, u) benzofuranyl, v) benzoxazolyl, w)

benzi soxazol yl, Sonfetnivelinints offie inf@fioh MRlideebmpaindd UaniaX Bleifbivhula: aa)
qui nazol i nyl, bb) cinnolinyl ' cc) cycl opropyl, dd) cycl olputyl , €c) 5
cyclopentyl, ff) cyclohexyl, §g) cycBoheptyl, hh) oxetan ii) @

t et rahydr of uranyl ,M__lL' T L1
. pyrrolidinyl, nm “piper ot‘hi ophenyl , pp)
. tetrahydr ot hi opyranyl , —FE,J) qui nucli di nyl , g3

| ss)l-azabicyol o[ 2. 2. 1] hyeptanyl, tt) rphePf nyl , uu) thionor pho'l‘l?chyl . VV)

t hi ooxonor i JLadl i tdi ophenyl

- wherein an@pgk’ hE{%ﬁla‘?euxx u){)%tb %@%@??s@&?ﬁB%%gu%ofw@ﬁé@%%,%&%’g %5
groups. | ndpfuedias desribeccativveli Baticdar domipsurdsiasonding to/these{ et dBhants inglote 1- yI |

SHT. 2,314 azol ety Riid@ieazel -5y |

10 - In some embodiments, M-L is M-L!, and L' is Ci¢ alkyl. In particular embodiments,
M-L'is M—CHp-.

etanyl, 00)

In other embodiments, M-L is M'—LI-X-LZ, and X is -NR™. In particular compounds’
according 1o _these embodiments, X is -NH-, -N(QO)-, or —N(OR4)-, where R* is H or Ci alkyl.
Other compounds include those where X is |

| N
15 - CHs, _
In certain compounds according to these embodiments, L' is Cy¢ alkyl, and L2is Crg alkyl. In
some embodiments, L' is -CHp- and 1* is -CH,-. Particular examples of compounds according
to thése embodiments include those where M-L is M—CH;—NH—CHZ- or
| N-GHy—N~Ch—
- CHs
20 In still other embodiments, M-L is M-S-L-NR* 12, wherein L is Cy.s alkyl, and 1.2 is
Crs alkyl. In particular compounds according to these embodiments, M-L is M—S-CH;CH:;-
NH-CH,-. '

In particular embodiments, M is selected from the group consistiﬁg of: ‘
a) phenyl, b) pyridyl, c) pyrazinyl, d) pyrimidinyl, e) pyridazinyl, f) oxiranyl,
25 ) 3 _aziridiﬁyl, h) furanyl, i) thiophenyl, j) pyrrolyl, k) oxazolyl, 1) isoxazolyl,



pi peridin-1-yl, or pyrolidin- | -yl. In preferred enbodi nents, A is phenyl,
substituted phenyl, pyridyl, or substituted 15 pyridyl. Under certain

ci rcunst ances, when A is pyridin-4-yl substituted with ML at the 2

position, ML is not (imdazol-1 -yI)rrethyI or (norpholin-4-yl)nethyl. In
pref erredVOBE ¥dhts, B is phenyl g'?ubsti tuted phenBGL/UNBMOIBI0RS er abl y, B
is substituted phenyl Preferred substituents incl ude hal ogens, and in

particular, fl uorl r .certain.circu ces, n.Bi nsubstl tuted
phenyl, ML is sel% qel o PO g’rldﬂbso% ng’ltln’sﬂ)élpﬁ lﬁll\ﬁ'SI |
ML -X L2, MXL teli-atcﬂyl Mrl?fdt%yl, t) Mudinyl >ix)>|§enzdﬂué'n)>f %%enﬁﬁﬁzol% L"-X- X‘ L2. Under

certain mrcum;tances when IS pyridin-2-yl substituted With A at the 5
position, ML is ¥ab @e?tl@aa:mdm)tqrqéwbmwa igagminolinylng quinowpliayl, M L'"- X,

ML -X-L2, ML'"- - Myi( amﬁq @%gg]%@%i)% Cpp%clxpu 1 e |\n anot _her

aspect, the |nvent| prOV|des onprising an
Zﬁ efsf ecti ve ialrmunyclq:fentmgilt)myclm1 (gg) ctytahahélgtsrggf}i’) m@t&@hﬁpﬁﬂd@d@dﬂmﬁyl
pharmaceutical ly cce e c abl e formul ating, agents are
described in det aﬂsl ﬁﬁgg @Hﬁehmnoédrélybr‘mﬁﬁ%mﬁhnﬁ L) f or egO| ng
conpounds nay al sqnawtrmtd%hfdr@mm;pﬁt@l %pyﬁ%ﬁﬂmthﬁﬁyfaﬁ@ qdégs a
rredl cal device, such nmedi cal ent,”"tan contai n or be apte one

or nore of the coﬂ‘bgulmu@ldﬂiyltﬂﬁ)sl -pzabiselo . 1]3®e§tm1}’él’i@uﬁmph®tsﬂect the _
i nvention provide net h r_toreatin iLnfecti ngal
‘infection, a vir aia ftﬁ”fo&: orkmol tﬁlgg’fctngoépalmq]?g; %ﬁ‘o B‘I)rfl‘?l@ﬁgtrtﬁ@nﬁl sease,
an inof | ammatory  dicplemgethiophergl gast r oi nt esti nal m)tl lity disorder in a

mammal . The net hod i nvol'ves WD 2005/ 019211 PCT/ US20Q 4/ 017101 23
adni ni st"élﬁ%a@h‘f’f@f)f"é@ Pwna%tﬁﬁﬂbﬁtut%@ﬂwnwwre&nmas naartsHieE neceut i cal

COMpOST tARgimdis, MR 4848DLILLY: 2 SRaRKRTRIR11Y SeRhAlayPAheRLLIRL. 1t oPi cal

routes. The [nvention prow ng a disor a mamal
conpr i sipgeridie 1-yl, lor pyrejidinfl-gdmi ni stering to the manmmal an effectl ve. anmount
of one or nore conmpounds of the 5 invention thereby to aneliorate a synptom
of a parti cullaprefirsdretitbodinGme) Ads phengl, siehstimind pfhenyd ghyeidyk dr fubstiutetie gr oup:

consj sti ng ,of kin infection, socom al, no ral neunoni a,
o o Aar. | Rt o ain iRty A B I HABCET oot el SR ML e T o n.
endocar digkitien, ML Aldot Qm¥RASIL-ShihathyISh WRbrphBiealyl Piy® vascul ar "access

i nfection, nenln itis, surgical prophylaxis, aperitoneal infection, a bone

I nfection, gté? éd%?o%ﬁh:%ﬁts B%"gﬁ Cdrlstibind ﬁl&ﬁylstl\ﬁ&% ggf@rgﬁylggsoccus

aureus i nf ectl a vanconycl n-r ant Ent er ococti
| i nezol isubstibaticd planyl. d?rgﬁme@ snbistifuents inohide haldgeane el duparsicgar, BuorBentndst s of
the Compo ce ngl%ﬂglglngtgl%eé r‘]N %QL.E! R nsubstituted phenyl, M-L is selected from the group
20  consisting of M-X, M-L-X, M-L*-X-12, M-X-L!-X-1.%, M-X-X-, M-L!-X-X-, M-X-X-L2, and
© M-L'X-X-12, Under certain circumstances, when B is pyridin-2-yl substituted with A at the 5
position, M-L is selected from the group consisting of M-X, M-L'-X, M-L!-X-L.2,
M-L'-X-L2X, M-X-X-, M-X-X-L?, and M-L'-X-X-12.

In another aspect, the invention provides a pharmaceutical composition comprising an

25  effective amount of one or more of the foregoing compounds and a pharmaceuiically

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.

30 In another aspect, the invention provides a method for treating a microbial infection, a
fungal infection, a viral infection, a parasitic.disease, a pro]iferative disease, an inflammatory

disease, or a gastrointestinal motility disorder in a mammal. The method involves



The invention provides nethods and internedi ates for maki ng conpounds of the
present invention. The follow ng schenes depict sonme exenplary chem stries
avai l abl e for 15 synthesizing the conpounds of the invention. It will be
appreci ated, however, that the desired conpounds may be synthesized using
other al ter W@ P9&0PRAlNI stries known in thf art. The fol | AWTAF2ERIIES
illustrate sonme of the conpounds of the esent invention. Cbnpounds of

~general structures |la rou IVb vvherel n Xis or. N) can nt, he5| zed
by the ch SHE8 28 £ Pfdwe 5L PBROT THOTSFEIPRYNGS RF AT ogitionsy; ¢
\Wv _N/ R ffthein eﬁ{ldn & e?bng%]w%ﬂ@ p%ren@al Br Q@cgl Wutk®, H 20 | a ACHN I b AcHN
Olll Ar')~H | NAO T Ilia AcHN AcHN WD

200s/ 015213 e iﬁ*ﬁ%ﬁ%ﬁﬂaﬁkﬁﬁﬁ&“&r <4 /d*@ﬁ‘é’?@%@ stk ptinthg oot (k™ ©
| exenpl i fi estep hadyintstesing o e reieral kn efféatise pmbentnd dhateméie compoinds of theef ul i n

5 invention thereby to ameliorate a symptom of'a particular disorder. Such a disorder can be

selected from the group consisting of a skin infection, nosocomial pneumonia, post-viral
pneumonia, an abdominal infection, a urinary tract infection, bacteremia, septicemia,
endocarditis, an atrio-ventricular shunt infection, a vascular access infection, menjﬁgitis, '
surgical prophylaxis, a peritoneal infection, a bone infection, a joint infection, a methicillin-
10 resistant Staphylococcus aureus infection, a vancomycin-resistant Enterococci infection, a

linezolid-resistant organism infection, and tuberculosis.

3. Synthesis of the Comﬁounds of the Invention
The invention provides methods and intermediates for making compounds of the
present invention, The following schemes depict some exemplary chemistries avéilable for
15 synthesizing the compounds of the invention. It will be appreciated, however, that the desired
compounds may be synthesfzed using other alternative chemistries known in the art.
_ The following examples iilustrate 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/\JL A,/\\)L R
%N’i | N

la: &7

20 _ ' AcHN AcH

kg“ Ma \"H |

AcHN Achl

Ao

z.

R

z
O

>

z.



produci ng certain conpounds of the present invention. Known iodoaryl :
oxazolidinone 5 internediate 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. Oher coupling reactions (for exanple, the Stille

reaction) | ernate coupling internedi ates easil q:lrgl?sé I r
synt hesj nggigdéﬁ%iﬁ%fse skilled in the apf_could al so be Iye ?/déug'?ﬂgi)synt hesi ze

target biaryl internediates simlar to 2. These alternate coupling
reactions are wthiH®et he scope of the 10 present invention. Alcohol 2 is:
then converted to amhe 5 by chemistry well koo ofg hose skilled in the
~art. Scheme A HOY'I Nig \ B(OHz HO\ 0 %2 _Pi(PPhs)a F N--AO H

t ol uene/ Et OH H20 (3111 regl ux 2 N AcHN™ , 3N\ I \ NaNg,
DVF, 70 C CH2CI 2225 C F §,14—| ‘N3 AcHN H2N PPh3. _N_J{l ~- [/ ~0 THF, 50
CF NA 40 "H or H2/Pd-C 4 AcCHYff 5 AcHNI WD 2005/ 019211°.

PCT/ US2004/ 017101 -25 Sshere B YRl ustrates the symahesis dff internmediates 7
and S of the present inventioqunwusing Suzuki coupling chemi stry between
boronic acids and aryl triflates. Boronic ester 6 is treated with an

appropriate aryl triflate to yir€hd t OC-protected biaryl 7. The BOC group
of 7 is renoved to provide am ne? 8, i-qt ermedi ate useful in the synthesis
of certain conpounds 5 of the present i t i’@n. Schene B
‘ F NN
b . \H
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
5  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
interimediates similar to 2. These alternate coupling reactions are within the scope of the
10  present invention. Alcohol 2 is then converted to amine 5 by chemistry well known to those

skilled in the art.
! ‘
I HO
:@\ o B(OH), Q
i T o ' O [
{ KzCOa‘ Pd(PPh3)4 : F N

Scheme A

H o ioluene/EIOHH,0 (311H) ”?H
1 AcHN reflux 2
AcHN
MsO™ O . ‘ |
MsCl, EfsN O o * NaNs, DMF, 70 °C
CHaCly, 25°C . . A
8}
’er .
3 .
' AcHN
N3 O H2N @
Qg o SO
- F NN THF, 50°C 7 F NN
. rrH OFHzfpd-C : ”'H

AcHN . AcHN



i

\ OOB-HF Il - N OO- [nN Et2C120 AcHN di oxane, reflux H 8 AcHN NHR HO
RHN H H- Orf ///Q F NA Pd(dppf)2Cl2, K2CB ,,.H dioxane/H20, reflux 7, R
= BOC AcHN 8, R = NH2-HCI Schene C depicts the synthesis of internediates
9-13, which are useful in producing certain methoxy-substituted biaryl

deri vati veswaf200fi@9mesent invention. Suzuki coupling of pC@seenicoester 6
produces biaryl al dehyde 9, which can be2¥educed to al cohol 10. Mesyl ation
of 10 yields 11 that can be converted to azide 12. Reduction of azide 12

yi el ds am ne 1:~Schm@eMﬁﬂtﬁmzlle]syﬁtﬂWimﬁw&EﬂMand&Gfth&)haeamh@eﬁﬁm/ Ove

Ove 6 OHC QW / ~Q NaBH4 O—l Pd /
reflux 9 A@ﬁg%ﬁ%o}l'\%‘% m(é ‘Qa?%ﬁykﬁé@% gb%)ﬁ%:n%ter§1§ NA F
N/ 10 ' .ebalch mtﬂ'brP@ﬂﬂ%]dﬁa’[‘d?aryIMate ?&yﬁd&ﬁd-l}bctﬁbteéted ey N3 TRYBOG gloup of

7 is removed to provide amine 8, an intermediate useful in the synthesis of certain compounds

5 of the present invention.

Scheme B

! 0, r 7
O T X8
9 g
Kf"H EtsN, Pel{dppfzCla F N

AcHN dioxane, reflux 'H

HO
RHN '
@——@—cm 0
HO F NN
Pd(dppf)aCly, KsCO5 ' an

dioxane/HgO, reflux
7, R=B0OC 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.



0 PPh3, H2O/AQ F NA THF, 50 CF Nil OO HH 13 12 AcHN AcHN Schene D
depicts the synthesis of pyridyl internediates, which are useful for the
synt hesi s of conpounds of the present invention, via simlar chenmistry to
t hat sho in.Scheme 5 C. Coupling of boronic ester 6 to a hal opyridi ne

al dehyde@?&%@i?lbl aryl .al dehyde 14. _ Al dehyde 14 serR(e&URHMEIbr ecur sor
to internedi ates 15-18 via chem stry "d&5cri bed above. WD 20051019211
PCTJUS2 | 017101 -27- Scheme D OHC/ OHC Br ~Noo | // N F 1 / N NaBH4,
McOH 6 %gﬁ(“b% f12C1 2. K2CB O di oxane/ H2O, reflux 14 H AcUN HO MsO \ N |
MsCl, EEN"NO CH2Cl2 ~/ F / INVARRF N oud 15 AcHN H N 16 AcH H aNs,

DMF, 70 OC 2N/ Ns N | PPb3, BH&O // \O THF, 50 CF N-J'\ ~)( HH 18 17
AcHN AcHN Biaryl al dehyde Schene begysynt hesi zed from a Suzuki
coupl i ng of iodide 1 and*# bhenyl ho ,/(am henSedeme E illustrates
how i nternedi ate al ﬂehym‘%ge*lg, 59, 14—Tanmbe converted via
reductive am nation chenhlggngzu ,ui)t her agm nes,&gﬁch as am nes
AcHN '
OMe Olle
MsCl, EtzN /\%\
O o CH2012
F N N”(
o _
' AcHN AcHN

NaNs, DMF, 70 °c

H N O OMe OMe

O o PPhs, Hy0 O 0
. NJ{ THF, 50°c . A

8] o
\"“H \''H
13

AcHN AcHN

=

Scheme D depicts the synthesis of pyridyl intermediates, which are useful for fhe
synthesis of compounds of the present invention, via similar chemistry to that shown in Scheme
5 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.



20-22, which are useful as internediates for the synthesis of certain
conpounds of the invention. Schenme E OHC/ R MHN R MNH2, NaBH3(CN) \X O
FNATHF/ DV, 25 CXFN', QOO 19, X CH RHH 20, X=CH R=H H 9, X OH, R=OWe
21, X = CH, R = Ow 14, X N, R=H AcHN 22, X=N, R=H AcHN 10 Schene F depicts the
gener al synt"?%%qﬂéml?ﬁ”corrpounds of type IE and |'b from aniR¢I&UEe04/0BE 5, 13,
18, and 20 22. Compounds of type la and brare synt hesi zed via acylation of

am nes 3 a 18 and 20-22 with the appropriate acids using, for

exanpl e, § met hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de (EDCI)

as the coupli ng agent. Conpounds 40Qlz4007 were specifically synthesized

fromamne 5 and the appropri 15 car boxylic aci ds V\D 2005/ 019211

PCT/ US2004/ 017101 -28- Sc Jf’ob H2 XI' R X I~N

,,,,~~~~////0Ar 1'"OHO N DI\/FZSCF N&_{SXN@!—&MH013 X =CH R
Ove Hla)"H 18, ﬁ—N,WNAcHNO ROOTA—tv 'N/ RXO

Ar OH M ~X O 1~1 NA Zod.oxaﬁe;ﬁzocﬁgfh; R= H O4«EDC, , 25 C O 21, X=CH, RoMe ~H
b yR 22, X=N, R=H AcHN AcHNJ Schene G hi ghli ghtAa.iN he synt hesis of conpounds
of general structure | f om am nes of type 5 an The ami ne can be
acylated with carboxy¥i ¢ afi ds using EDCI (or dF%er

MsCl, EigN

0 o
CHoCly
. F N’«O F NJ(O
18 kSH 16 '\SH |
AcHN AcHN

o _THR80°C , o

\""H \""H
17
HN : Ac

HoN = l Mg
\N
O o]
PPhs, H,0
N/{ N
Ac

u
A

Biaryl aldehyde 19 (Scheme E) can be synthesized from a Suzuki coup'ling of iodide 1
and 4-formylphenylboronic acid. Scheme E illustrates how intermediate aldehydes of type 19,
5 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

mvention.
. Scheme E
OHC /[ R ' MNP R
Sy . MeNH,, NaBH,(CN) \x
NJ( THF/DME, 25 °C e~y A
0
M9, X = GHR H . 20,X=CH,R=H o
9, X = CH, R=0Me 21,X=CH,R=0
14,X=N,R=H AcHN _ 22,X=N, =H HN
10 ' Scheme F depicis 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 acylﬁtidn of amines
5, 13 and 18 and 20-22 with the appropriate acids using, for example,
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCD) as'the‘ coupling agent,
Compounds 4001-4007 ‘w_ere specifically synthesized from amine 5 and the appropriate

15 _ca:rbokylic acids.



5 comonly enpl oyed peptide coupling reagents known in the art) to afford
am des H Acid chlorides can be purchased or synthesized and allowed to
react with amines 5 and 18, in the presence of bases such as triethylam ne,
to al so produce amides Il. Alternatively, carboxylic acids can be

pre-| oad olid polyneric support, such as a tetrafl uorophenol

cont ai ni ﬁgog%&%l TFP resin), and reagted with am nesp(iT(SUSS;P% 718k de
products of general structure Il (such 10 as conpounds 4008-4015). Schene G
00 H2I§ 111 ﬁY MAN X I OY=OHor C (eta) X O F NA( orY=TFP resin F NAO

5, X=CH 18, X =N AcHN AcHN Schene Hillustrates the synthesis of
corrpounds of general structure Illa from am ne(s of type 5, 13, and 18 usi ng
reductive am natjion _gheri stry. For ex%rrpl rRe 15 conpounds

4016- 4028 are syhthesilzed in th| S g:%ryker 20 5/ Q19211 PCT/ U82004/017101
29 Scheme H HZN R Ar X170 cPtl‘aB( OQAc) 3H, X

THF/ DVF or THE/ MeOH [/ " NA™y X-CH R=H( 0 13, X=CH
18, X=N, R=H AcHN AcHkH, RS(Hhe de%?%?@‘: ¥5h% synthesis of gehefal structure IM
of the present i1AxemHiReOMETr O "Hni ne internedi at ea8. For exanpfe, conmpounds
4029- 4031 are syB¥Rési=zed #8ing this reductive 5 am natisiNchem stry.

Schenel HA H 0 HO HOArQH Arl~ N NaB(OAc)3H2 5CHQOO FN-~O0 THE/DIVF F

I / NAO MeHN | O Ar NN !
o Ao Me Sy
N/[<o EDCI, DMF, 25 9C n A
20,X = CH, R= H [ °
21, X =CH, R= OMe H b H
22,X=N,R=H  AcHN AcHN

Scheme G highlights the synthesis of compounds of general structure IT from amines of
type S and 18. The amine can be acylated with barboxylic acids using EDCI (or other
5 commonly employed peptide coupling reagents known in the art) to afford amides I, 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 tetrafluorophencl containing
resin (TFP resin), and reacted with amines to yield amide products of general structare II (such
10 as compounds 4008-4015). | | |

Scheme G
Q o]
H:zN = l : Ar/u\‘( Ar/u\ﬁ = ]
' 0 Y = OH or Cl (efc.) Sy
. J( or'Y = TFP resin

N o _ N 9

g

5, X=CH \'H H
18, X =N AcHN AcHN

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

15  compounds 4016-4028 are synthesized in this manner.



H Lan{}' H 8 AcHN Ilib AcHN Schene J shows the synthesis of conpounds of
general structure IVa and |Vb. Am nes 20, 21, and 22 can be converted to
tertiary am nes |Va, such as conmpounds 4032-4034 and 10 4036, using standard
reductive am nation chem stry enployed earlier for other derivatives. This
reductive aMh@Pi@A2idheni stry can be enployed on biaryl ECHARG&017101
intermedi ates such as 19, 9, and 14 to Yield optionally substituted am nes

of gener al %tru ure IVb, illustrated by conpound 4037. Schenme J MeHN ~ R
Ar AH Ar Ve B H 't (o) NaB(OAC)yH X 20, X=CH, RFH- N THE/ OVF, 25C F N4A' O
21, X=CH,R=O\e H IVa H 22, X=N R=HAHAHNOAC , R,.~ R Ar'NHR Ar

N X fO NaB(OAc)3H R X |
-"-i 1Vb C'H 9, x3t}j
PCT/ US2004/ 017101 -30%%

/.0 FINI ' OITHE DMF,_ 25 C.F 4 NO 19, X=CH, R=H
ff 15 14, XK REH ACHN MC 2005/ 019211

ul ¢y be NeXdst %88, when any of the

synthetic routes describ MV HEDME oMSIEMedHO Pr oduc«; nds havi ng
any regi oi soner Ofs)pyéHQLﬁle (elg?, pyridin-2-yl or pyridin-3tyP). In
addition, the i nvmlganb,@ew d‘eé Rl ternative approach for syithesi zi.ng
corrpounds 5 of theximwenti onein'n one approach, the method i udes the step

of conbining a conpound of formula (1): (R)m ML-A-Q wth a conmpound of
formula (1'1): (93Beme I depicts the synthesis of general structure IIIb of the present invention from

amine intermediate 8. For example, compounds 4029-4031 are synthesized using this reductive

5  amination chemistry.

Scheme 1
)Ol\ HO
Ar H ) Al‘/\ﬁ 3
NaB(OAc)H, 25°C
THF/DMF
8 AcHN” b AchN

Scheme J shows the synthesis of cdmpounds of general structure IVa and [Vb. Amines
20, 21, and 22 can be converted to tertiary amines I'Va, such as compounds 4032-4034 and
10 4036, using standard ieducﬁve 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 generaI structure I'VD, illustrated by

compound 4037.
Scheme J
R " /\
MeHN" " P NN
: « ATCH T e
X o) NaB{OAC)gH X 0
F N N
R 47
20, X = OH, R=H ?H THE/DMF, 25 °C 'o
21, X = CH, R= OMe _ ' Va H
22,X=N,R=H AcHN _ AcHN
OHC R
=
I Ar” NHR!
\,
JE NaB{OAc);H 0
N -

0 THE/DMF, 25 °C N %
19,X=CH, R=H (e oy
9, X =CH, R = OMe

15 14,X=N,R=H AcHN AcHN”



Z-B-Het-CHZ R3, 10 in a solvent in the presence of a base and a pall adi um
catalyst, wherein Qis a boronate having the fornula -BY2, wherein Y, at
'~ each occurrence, independently is selected fromthe group consisting of: a)
-OH, and ?}Z -0-Cl -4 alkyl, alternatively, two Y groups taken together are
sel ect ed ™M B YRE gr oup 15 consi sti ng of: a) OC(R4){"I3@¥}J8%0P€M‘)1(’RA)O and b)
-OC(R4) (R4) CH2C(R4) (R4) O, alternatively, two Y groups taken together with

o eoteas & BB LR B Syn Oy SOTBERS St R BB BBl 7 '

sel ected from fou nsi st 1N %)
R40S03-be uacfdjto@roc‘ﬁipe Hﬁhpouhds ]Mvu@]any ReioiRIner4 pytidin@ (k. [pydidi-Zi¢f drned as

descri bed . above. |In another approach, the method includes the step of

combi nlpﬁfﬂd’él'?téﬁﬁpound of formula (In): (RI)m ML-A-Z 25 with a conpound of
formula (I n Q B-Het-CH2-R3 WD 2005/019211 PCT/ US2004/ 017101 -31
in a sol ventlip 11'@% ﬂ}f’r@?@ﬁ@’ép@ﬁﬂdﬁs d%@t@ﬁapmowps fanpniesiingl opppousdser ei n A,

above, T il tons pboad eihotfo] MR SEHARLe B RERE G,

- BO CHYomn@d): CH3 5 In sone enbodi rrents the base is selected fromthe

group consisting of an al kali netal oxi de, an al kali netal carbonate, an
alkali metal fluoride, a triallcyl and m xtures thereof. Exanples of
sui t abl e bases include potassi um\,pacg_b@ sodi um car bonat e, potassi um

fluoride, triethylam ne, diisopropylethylamne, and m xtures thereof. In
parti cukig a cniRed bEMsulal(fl® ratio of equivalents of base to equivalents of
conpound (1) or conpound (I 1)
(")
Z—B—Het—CHy;—R3,
10  inasolvent in the presence of a base and a palladium catalyst, wherein

Q is a boronate having the formula —BY>, wherein

Y, at each occurrence, independently is selected from the group consisting of:
a) —OH, and b) -0-C,.4 alkyl,
alternatively, two Y groups taken together are selected from the group
15 ' congisting of: 7
a) -0CRHRHCRHRHO-, and b) -OCRHRHCHLRHRHO-,
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:
20 a) I, b) Br, ¢) Cl, and d) R"0S0s~; and -

A,B,Het,L, M, R, R R3, R4, m, and n are defined as described above.
Tn another approach, the method includes the step of combining a compound of formula
(TII):

25  with a compound of formula (IV):

| (Ff?)n

Q——B—Het—CH,—R?




10 is about 3:1. In sonme enbodi nents, the palladiumcatalyst is a |Iigand
coordi nated pal l adium (0) catalyst, such as a tetrakis(trialkyl phosphi ne)
pal I adium (0) or a tetrakis(triarylphosphine) palladium(0) catalyst. An .
exanpl e of a suitable palladiumcatalyst is tetrakis(triphenyl phosphine)

pal | adi um (OWO2PH/WRALi cul ar enmbodi ments,,.the ratio of thBCHESHHUINGHILent s of
tetral ci s(trl phenyl phosphi ne) pal | adi um (3(5) to the equival ents of conpound

Compri ses IR ANFabILE aruRE O hess oL Dot N BREER A sip Foll o SR R

conpri ses gi‘rm‘*xwzgnpﬁnd@ﬁerdeﬂlm@ﬂe@ﬁg@m}ﬁv@ol vent, wherein the ii organic
solvent is selected fromthe group consisting of rret hanol , et hanol,

propanol , 20 i sgpsigRaRHeachUr 8o I. IRRRMHRROD candl KSFcQU_t anol, tertiary
but anol , benzene, tol uene, " tetrahydrofuran; dinethylformam de, 1,2-diethyl
et her, di nethoxyethane, diisopropyl ether, cHyrethyltertiarybutyl ether,

met hoxynet hyl et her, 2-nmethoxyethyl et —&H4- di oxane, 1, 3-di oxol ane, and
m xtures thereof. In a particular enbodb trythe solvent is a mxture of
water, toluene, and ethanol in a ratio, 'fochgxanple, of about 1:3:1 by
volume. 25 In sone enbodinents, the nethod is carried out at a tenperature

bet bout 2

ot et on a @?ﬁ@%%%ﬁ%ﬂ%ﬁ ig bR PGB gt BRI ERRal S

PCT/ US2004 h§dréide, anéblkaﬂirmetalodaﬂmnata,tainmﬂ{aﬂifmeﬁdrfhmudeia tiflkyhenine\sed hitotores

Co d | gned, d/ t db hods d d abave,

o e Fmiie: Craahie DiteShaRlE poresih, S ERl Srthud Sahrs defromm

t hose skil |ﬂ%€nden usém%daﬁnetdalsollslefaﬁétﬁma&m@nﬁmﬁfmmheﬁap%@dﬁwﬁ@ye bi ol ogi cal
e

activity. For exa cules m be characterized by conventional
assays, i n@mbaqhnynguﬂie gasto afiegpivelents of haﬁ@wqa%kw of sewpewddl) o5 epmppounddIiD)
det er mype P they have a predicted activity, binding activity and/or
bi ndi ng~ speci |c'|'ty Furt hernore, high- throughput screeni ng may be used to

speed up anal ysis u5|n uch S u Slb

rapi dly screen ;[‘h% & rg%nt%lg%e@rl %cggm ca%@‘ls{s% &lﬁandlﬁmg@%{?t ?@%a xarrpl e,
Sgents A ser T amﬁ?&?ﬁ?‘é@%“sﬂ?ﬁm@m e poUnde. T ht erace i th a
ri bosome oiall ﬂ%é@r?ﬂfﬁgb@ﬁ%a%ﬂ?fﬁs a}éeé?ﬁv %alé{%“%dul ators (for

exanpl e, %QDF, e Qfnd N the

artanenerg%H sﬁtﬁ"g g;h 3{1’@%‘“‘2?&‘&3@“8@2&& i gh E’-ilgt oug %ﬂ@ésr%t{rbeeméng are

descri Béd, eﬁmwalelxtan:bﬂeealqs(ltrlpmnylplmsphélu@ipaﬁmmndhmtthﬁquaaMtsng compound (I) or
compound (111} is about 1:20. '

In some embodiments, the solvent comprises an aqueous solvent. In other
embodimenté, the solvent comprises a mixture of water and an organip solvent, wherein the
organic solvent is selected from the group consisting of methanol, ethanol, propaﬁol,

20 isopropunol, butanol, isobutanol, secondary'butanol, tertia.r_y butanol, benzene, toluene,
tetfahydrofuran,fdimethylformamide, 1,2-diethyl ether, dimethoxyethane, diisopropyl ether,
methyltertiarybutyl ether, methoxymethyl ether, Z-methoxyethyl ether, 1,4-dioxane, '
1,3-dioxolane, and mixtures thereof. In a particular embodiment, the solvent is a mixture of

~ water, toluene, and ethanol in a ratio, for example, of about 1:3:1 by volume.

25 In some embodiments, the method is carried out at a temperature between about 20 °C
and about 100 °C. In other embodiments, the process is carried out at the reflux temperature of

the solvent.



15 (Marcel Dekker, 1998); and U. S. Patent No. 5,763,263. H gh-throughput
assays can use one or nore different assay techni ques including, but not
limted to, those described below (1) Surface Binding Studies. A variety of
bi ndi ng assays may be useful in screening new nolecules for their binding
activityy, ;0ach includes surface plasnmon reson PR) that can be
used to ev ua?%E{he bi ndi ng propertigs of nol ecul es §E$ﬁﬁFé$ %mmﬁth
respect 20 to a ribosone, ribosomal subunit or a fragnent thereof. SPR

met hodod,ogi eshiraaeHERidE Cdihsiunal bPihedRtMRMHA tWo Or more macromol ecules in
real -time through the generation of a quantum nmechani cal surface plasnon. |

One devi ce, CoBboGY EesBine® REAEd ﬁBMrf S&;ﬁlmzpﬁﬁ E&?eﬂioas BLRAGREMbve, Bhecat awy,
N.J.) provides a focused “beam of chromatic ght to the iI'nterface
bet weenbradissil.angy lverﬁhemﬁ@wwewm wnaﬁys:;ﬁwaw 19102@ ta ﬂmesisﬁnd inehd gt and a

buffer t | at user 100, ur.n thick

"hydr og%ﬁ?%?%n‘g%egiéeétt%?éo %é% oxy glogggl?arcgﬁmf E‘gﬁre TRl Fas RIeRHES Y £ or t he
covad enite charmtetidd lz;&tanoasntmhalambrsg tiedudidg bl et 1@aked 6 tiRisk aghatick@itehe gol d
film Vi%ﬂ n th focuseget&1 %E interacts with the free electron cloud of the
gol d fifHqWsdp %tﬁ%’ﬁn? eheey haye 8 Rpirdestpctivige binding activitpandém binding) 1 ght i s
spect r albyfegpl eted i n wavel engt hs ‘'that optimally evolved the 30 resonance.
By sepa ati ng the reflected polychromatic Iight into its conponent

wavel engt hs o} h re encies that are
depl eted, t h}g@éﬁ?ﬁ %Q{hx(g]lgﬂélﬁg%emw ?ﬁ%g 31’:61 I{}’g? %la% gnafl TeCUHY at el y
report sastsétye Bahaesuy it n’fayﬂala @ogﬁ!ﬁ@b&h@dly&dﬂ’eéﬁfh@ nﬂﬂ&:’ﬁ[@ ﬂeéﬁﬂbé’cﬂ%élﬁ 211

PCT/ US20 4/0 7101 - resonanc, n desi gned as above, the plasnon
r esghan®@V r]fﬁr Pamele ﬁ%a“ale‘iﬁ’ilﬁa aaﬂ%éﬁf@@ ﬁmgé] WtnRasiireTeptiviels i n t he

evanes C%ehtsf Ia@dotlit (WY e ho§sdblE RSO w A %ﬂaﬁfotﬁxﬁs ih@ads wlﬁkar}ﬁ)%%lﬁé of he

hydr oge | f one conponent of an interacting pair is i-mmobilized to the

hydr ogetibosamal suanit anefes eeseffongvansmaraiators (for ouinpis lltlﬁlhl@u@ ol plogeibuf f er
conpart %@ﬂ%ms hgﬁ%l{e@%@é (étkhg\ﬂn Flet%lg\%nci lrfeeflaltr}l’\%dsdof%% %s i E hP% measured in -

r eal ase accunu ron Of nmass I n eld and its
corr es ptb.milghglteéﬁemﬁ§amfde§chbecp lf(&mnplle,emd]mrliﬁ eifigh Ihm;ng& godeynifie depl et'i on

*helol Burd ek LERERATLS eAsble- £ Fe dipbirasbriarime FconpBngn: . (2)

Fl uor esﬁ%&%ﬂ?@ﬁ@s&a@%dhﬁﬂluef :hbl%\ﬁé GRS 1R ZRbde ABschibéd bdiswd Measur ement

10 techni que that can readily be applied to protein-protein, protein-Iigand,
or RNA-liga B%a‘:éB Rr\%ﬁé to? bilfaig a% v 0ekAids sQberdi
associ ati on eac E@ aeen two nol cuI es. Sab{%?is%?t ec%ﬁ:ﬁqug oehe{ggf t he

mol ecul Bsv nﬁ)lﬂctnltefoe sheir bnﬁmglgtatngay eGnevapipinoazh ﬁltolmiem pnrface plaa'mom tesonantd
gener al Ier ) t.ne conmpound of
i nter est%ﬁﬂ)%&% © NBI%\ ﬁ"ﬁ%ﬁgh P%P’f‘i%ﬁ%‘e% "H&F'ﬁ % qfé% ﬁrﬁétﬁ”f' ob'&REEhj ugat e

andag hetord méme,,nﬁob@ﬁa@ﬁ@imt or a fragment thereof,

SPR methodologies measure the interaction between two br more macromolecules in
real-time through the generation of a quantum-mechanical surface plasmon. One device,
(BIAcore Biosensor RTM frdm Pharmacia Biosensor, Piscatawy, N.J.) provides a focused
beam of polychromatic light to the interface between a gold film (piovided as a disposable

25  biosensor "chip") and a buffer compartment that can be regulated by the user. A 100 nm thick
"hydrogel" composed of carboxylated dexiran that provides a matrix for the covalent
immobilization of analytes of interest is attached to the gold film. When the focused light
i.nterécts with the free electron cloud of the gold film, plasmon resonance is enhanced. The l
resulting reflected light is spectraily depleted in wavelengths that optimally evolved the | |

30  resonance. By separating the reflected polychromatic light into its component wavelengths (by
means of a prism), and determining the frequencies that are depleted, the BIAcore éStablishes

an optical interface which accurately reports the behavior of the generated surface plasmon



. S -

1" 15 subunit or fragnent thereof, is exci ted Wi t h vert ically polarized
light. Light is absorbed by the it probe fluorophores, and re-emtted a

" short time |ater. The degree of polarization of the emtted Ilight is
nmeasured. Pol arization of the emtted light is dependent on several factors,
but nmost i poReEMA291 on viscosity of the solution and orpaiesapymarent

nol ecul ar wei ght of the fluorophore. W-8h- proper control s, changes in the
degree of polarization of the enmitted |ight 20 depends only on_changes in

t he appar efsonsgpe cWiher designg es grove.ibe plrsmrroistrneace @pd dns ﬂlﬁﬂﬁnlﬁ%on yeplemss on
whet her th

receptor. CHrn .ngtbglgﬂ%‘é;%;ﬁ%it%%@%ﬁ R R ot oty B o o 2 s,
i ncl udi ng hydrogele d§ omeonemionedt olf%ﬁrkeraﬂdglﬁdn; isinohesbilized ¢o ﬂnerlw@mgeiuand the

equi li‘brium. conditions d s and aneni rrat i o ahd
S o e R et SRV BB MRt o g e, hbipteasfith PRices sy io
Pr ot ei ns Sy BéhfsHefits chil bé MeSRRIeNRIAHiRE bhdia bn ihdhcdHhlbicH bilRass RPtha el Alck&at | on

by the foregoing biochenical assays, the conpound of interest may al so be
char act eri Sield aad ita comesgendingrifectsof thenplaspion resgnaticans ieassreddy the demdétion

synt hesi s) e [ f.th S ubuni t.
38 Rur e hot P S ARl R b o et R R o BRI

. perforned bwmaamﬂnnﬁﬁbﬂﬂhm@wﬂhﬁhbﬂﬁﬁhﬂﬂﬁn@ﬁmﬁmmhole organi sm tissue, organ,
. organelle, cell, a cellular or subeellular extract, or a purified ribosone
| preparation and(z;taslammgca PslafhionBE Rt SneME: 2000 3 Hd82shidement

| PCT/ US2004/ 017101 -34 inhibitory properties determnin or exanpl e,

| its i nhPbi tabHaIeOHat@REeadroe FPRISH 19 PIRISH-Pio. Pmt@péagﬁﬂ%yhg’ﬁ@s figand

| ncor por at k0, Qfons i bBMGhH A8 IC?@ %nﬁ@%i? Lk Q&om&ﬁorﬁﬂe&'& oftbelwHRfy "tvkz&*ﬁﬁ‘le%ufe@” be

. perfornmed to rnvestigate protein synthesis activit change i n e anount
or the rat & this teq:imm;uelone ef/tht heddceles nf mtaeestmlcbnjmgated]mtbaéhlemphomf Taissl ecul e

f int t t h t th e 5 dul at f t
Synt hes! <. esrelly B SRallen ol e 4 Bgiote b v Bf St elfeibofe
i ndi cates thadle hﬁﬂufﬂ)l:nﬁﬁédhﬁg 'bﬁthfthé RdinBipkdYe cBhjup4tO b fhe SHBHINRS HBosomal

Furt hernore, the conpounds be assayed for anti- rollferatlve or

Canti-i AP ecsyhyait Op’f‘ré@@mhﬂéegeqfﬂs gxeitef witharertjcall polanzsd hékfarﬁ;glai is gltferhed bpdhe
target or dai dhém i W st

' maygbe asggf}lgﬁﬁbl%gg%% %@ﬁe m%%%rgan?%% \cﬂi&}{ rest mgﬁj%ﬂ rreﬂél a eletsher

cont ai ni nglight i$ meksuragl. tRodarizatiquoafiilk: e1ﬂ'te@\hght|mcﬂnpbmdenbmu myrabﬁcﬁorﬂdbumwste t hat

the nolecule be actin ) rote nt hesi s i bit

speci fi cal FPOHH, ﬁy%tv}s%‘?sﬁv%gﬁi Sa]éla ﬁ#p%htﬁégpl%ﬁefﬁtm"&‘@ﬂ 3’&&??&5 bact eri al

pat hogens ayrobRord e WSt Edr @entels, ch@gadinl thd Jegdde dfipBlaricATRGIRE dnsittbd gl t

- growt h _of defined strajns of human pat hogens. For this purpose, a panel
20 depends only on changes in the apparent molecular weight of the flucrophore, which in-turn

).‘

depends on whether the probe-ligand conjugate is free in solution, or is bound to a receptor.
Binding assays based on FP have a number of important advantages, including the
measurement of ICsps and Kds under true homogenous equilibrium conditions, speéd of
analysis and amenity to automation, and ability to screen in cloudy suspensions and colored

25  solutions.

(3) Protein Synthesis. It is contemplated that, in addition to characterization by the
foregoing biochemical assays, the compound of interest may also be characterized as a
modulator (for example, an inhibitor of protein synthesis) of the functional activity of the

ribosome or ribosomal subunit.

- 30 Furthermore, more specific protein synthesis inhibition assays may be performed by
- administering the compound to a whole organism, tissue, organ, orgaﬁelle, cell, a cellular or

subcellular extracf, or a purified ribosome preparation and observing its pharmacologicai and



of bacterial strains can be assenbled to include a variety of target

pat hogeni ¢ species, sone 15 containing resistance nechani sns that have been
characteri zed. Use of such a panel of organisnms permts the determ nation
of structure-activity relationships not only in regards to ot ency and
spectrun‘?"%i’%&é?% with a view to obwjyating resistancRCHERNMNIZWE. ~ The
assays mmy be performed in mcroliter trays according to conventional

net hod i : i . i e 1 r i pi.ca
Uabor at SIS pRbeRCby Ratihite, S Gabld, 40 Rt @TbMEE dSondt hlkife,
Di | ut i gmotéintsymhesioInedpSeatseegt Hiedciteyor iSshathioaine RacimildraxJdiatent @wbe

Aer obi cald y; roved, St andard- Fi.fth Edition. NCCLS Docunment MLOO- S12/ M7
(1 SBN iaprfg%%@{?%y&g@aﬁe_ Pr%@“r%?‘ﬁfﬁ%%“&w-a%&g%%c%@ww% theff@te(fgnpound_s of
the i nyeRtin@PnifBYs ehdieafin theiplestt® o7 SYAE T iRbrebifiR@b B thatFhe MoRPuivar i ety
of human or other animal disorders, including for exanple, bacterial

i nf &ct itbmmoflylaigs Pt profeiesynthesis, Aveerasseiimfhesaie onthe apareisifpidteidispeheséss, and
cancer 'indi%a’tés%h&%r@gﬂklﬁé ‘fs% g{tor&&%ﬁq einisd e;sﬁsf' ed, the active nol ecul es of

ed i

the invéntion nmay De I ncorpora 0 a Uftable carrier prior to use.

The dose of ive | ecul e, frode.of adm pistrati.on and use.of suitable
carrier W Iﬁ“&hg%ﬁed pORPP Wéigitl)rfﬁyé’ﬁ&éﬁy?rge@f ﬁ?tgﬂ?ﬁlgeﬁﬂwteé’f‘ G LYRi sm The |
f or mul ghdRitses opGtdeIIilarled), FetahmpR] Whéd thef@ivetvig@iniRA HRtookSRis) thecOMpounds |
according to the present invention typically include such conpounds in !
associ &ETGH Hicompauss of et may bp @gﬁa&%ﬁéﬁﬁrawme themicrearganisms of interestin\np -
200%/ 0 s 352 : ' lhd :he . ble" in
(h Psonea i e oo PR e, SRR Blol OIS e R PRSI

and notmalediit may beiscting as heroter syithesis intBbitor mdireespecidichly, trectptadli the carri er s,
inthis regard, .are intended to.include an nd al | | ven ~dj.spersion
odi o <obaDriyor Het Rt Bovectal BGOSR mey fn o Ryant 8y bl PhEBng

absor ptdogmothel @Bt 3k 5f definad draife fhidsen pARGERAS.| Irehivphipoh) aFaﬁ&@eut i cal
adm ni stration. The use of such nedia and agents for pharmaceutically

act i ve Hipeteri cbaing eanbeesismbledite include a vEsiets of targes pathegeais spegieseent i onal
mediza -of L:Sq. ] ! i e J C t bereof in the
co(r:lf)josiqtoflons rgh@tg%%ﬁ@é%%@%@a &B%Péeér?rlecr}f a%ﬂﬁ%{%egt ;ij\;g%gg(}%gﬁg%o? identified or
desi gneaggadaay ghrmijs the detamminativnert kinootwandivdty ddatuvaships nbhenlpinpgaliso can be
incorporated into the .c ositions. The 10 formul ati gns, may,_conveni ently be
br 65 enUSEFT R b SRGREIE I RO FHD P8y OBiB RS ERAFEL By aRFImoTia FESet hods
vel | kngyyid ﬁbrfohﬁe@mtmiefoﬁm@%g@@ém@t@emaleﬁmsﬁal hBh8E6EIS as prBHEhed by
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5. Formulation and Administration

The compounds of the invention may be useful in the prevention or treatment of a
25 variety of human or other animal disorders, including for example, bacterial infection, fungal
infections, viral infections, parasitic diseases, and cancer. Tt is contemplated that, once
identified, the active molecules of the invention may be incorporated into_any.suitable catrier
prior to use. The dose of active molecule, mode of administration and use of suitable carrier
will depend upon the intended recipient and target organism. The formulations, both for
30  veterinary and for human medical use, of compounds according to the present invention

typically include such compounds in association with a pharmaceutically acceptable carrier.

ormul ati ons
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methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such
as ethylenedianﬁnetetraaqetic acid; buffers such as acelates, citrates or phosphates and agents
for the adjustment of tonicity such as sodium chloride or dextrose. pH can be adjusted with |

25  acids or bases, such as hydrochioric acid or sodium hydroxide.

Useful solutions for oral or parenteral administration can be prepared by any of the
methods well known in the pharmaceutical art, described, for example, in Remingfon's
Pharmaceutical Sciences, 18th ed. (Mack Publishing Company, 1990). Formulations for

~ parenteral admillistration can also include glycocholate _fblj buccal administration,
30  methoxysalicylate for rectal administration, or citric acid for vaginal administration. The
parenteral preparation can be enclosed in ampoules, disposable syringes or multiple dose \-rials

made of glass or plastic. Suppositories for rectal administration also can be prepared by mixing
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Oral compositions generally include an inert diluent or an edible carrier. For the

purpose of oral therapeutic administration, the active compourrd can be incorporated with

25  excipients. Oral compositions prepared using a fluid carrier for use as a mouthwash include the
compound in the fluid carrier and are applied orally and swished and expectorated or
swallowed. Pharmaceutically compatible binding agents, and/or adjuvant materials can be
included as part of the composition. The tablets, pills, capsules, troches and the like can
contain any of the following ingredients, or compounds of a similar nature: a binder such as

30 microcrystalline cellulose, gum tragacanth or gelatin; an excipient such‘as starch or lactose; a
disintegrating agent such as alginic acid, Primogel, or cotn starch; a lubricant such as

magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a sweetening agent
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medium and the required other ingredients from those enumerated above. In the case of sterile

powders for the preparation of sterile injectable solutions, methods of preparation include
vacuum drying and freeze-drying which yields a powder of the active ingredient plus any

25  additional desired ingredient from a previously sterile-filtered solution thereof.

Formulations suitable for intra-articular administration may be in the form of a sterile
| aqueous preparation of the drug that may be in microcrystalline fdrm, for exaﬁiple, in the form
of an aqueous microcrystalline suspension. Liposomal formulations or biodegradable polymer
systems may also be used to present the drug for both intra-articular and ophthalmic

30 administration.

Formulations suitable for topical administration, including eye treatment, include liquid

or semi-liguid preparations such as liniments, lotions, gels, applicants, oil-in-water or water-in-
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transmucosal or transdermal administration, penetrants appropriate to the barrier to be

permeated are used in the formulation. Such penetrants generally are known in the art, and
include, for example, for transmucosal a&mirﬁstration, d_etergents and bile salts.- Transmucosal
administration can be accomplished through the use of nésal sprays or suppositories. For

25  transdermal administration, the active compounds typically are formulated into ointments,

salves, gels, or creams as generally known in the art.

The active compounds may be prepared with carriers that will protect the compound
against rapid elimination from the body, such as a controlled release formulation, including
implants and microencapsulated delivery syétems. Biodegradable, biocompatible polymers can

30 be ﬁsed, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen, |
polyorthoesters, and polylactic acid. . Methods for preparation of such formulations will be

apparent to those skilled in the art. Liposomal suspensions can also be used as
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of doséJge of acWhere thecasponearapcnnd is thde psediap patt ghyansplapt prasesbeuit can e t o

about 100, pib¥ifled to the living tissue or organ to be ﬁansplanted prior to removal of tissue or organ from

the donor. The compound can be provided to the donor host. Alternatively or, in addition,
once removed from the donor, the orgén or living tissue can be placed in a preservation '
solution containing the active compound. In all cases, the active compound can be

25  administered directly to the desired tissue, as by injection to the tissue, or it can be provided -
systemically, either by oral or parenteral administration, using any of the methods and
formulations described herein and/or known in the art Where the drug comprises part of a
tissue or organ preservation solution, any commercially available preservation solution can be
used to advantage. For example, usefil solutions known in the art include Collins solution,

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

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

administered to individuals to treat disorders (prophylactically or therapeutically). In



preferably fromabout 1.0 to about 50 ng/ kg of body wei ght/day. The anount
admnistered wll also likely depend on such variables as the type and
extent of disease or indication to be treated, the overall health status of

the particul ar fat ient, the relative biological effi cacﬁ% of the 20 conpound

del i ver ed! 2 ¢H¥™8Hhul ation of the drug, the presence &&dt§Pa818I excipients

in the formulation, and the route of admnistration. Also, it is to be

under st [N L ; L N [ ond the
above uanSk{18 byt dliflns 3950080, ABMGL L S0P P Y BF L SO BR BERELE ",

ti ssue heindividual's gehetypebiid thht iodisdge’s respoine t6 adidrbigh cohpmmtdive dap) haydeand  t he
dai | y dosage .he progressjvely increased during the cqurse of treatnent
dependi wsglﬁreggﬁﬁge P ’_E‘Etﬁfé‘ﬁlsgji ‘{f@%\eﬁpﬁﬂ'ﬁmlcﬁ:‘f g‘@@ itc?%eazerettq:;gglgraqr@er@,wgc may

al so begghine yiatheling S Mhiiddbetrdda8Se dndblocAdThand ki dfU® %Haﬁhad%@%h?’ two to
four times pér day. 6. Exanples Exenplary conpounds synthesizedin

accof damdive diugh Thius ai pinysipian onclaican tay ewhsidar Apiptieg kipwlsipe 20065019211

{D CI(I/ IL:JSE%?%/aIQtlpE%r%'acoge%l%hi&%m&es%11 g&%ﬁ}ﬁgg W%te&lejf: ’}o%ﬁﬁﬁrﬁygr@aer{lg gs Rell ys? R 1001N /

N- { 3- [ 2tafibsifg Oe dosas abhdlor2hShpdulia Feplimdn of ireatnhont WwithitRh@ay! - 4- y! | - 2- oxo-
oxazolidin-5-(S)-ylnmethyl}-acetamide O 1002 - \ / N/N F H\WO

N-{3- [ 2- Fl uokrhérapdufic ubd Beaedtmg; df!co%Mg)Nbiz}t@m@méaiényﬁﬁn&nﬁmme
oxazoll gl o o SS) ) %:llarnn?;cgl)lltligai a(ﬁtogirtrilogsethergof Wllﬁ b% d%%?igtell*\lejd OEaHHN arenterall
compounds or p comp a \ AN y
10 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,
15 | anti-parasitic activity, and/or anﬁ-proliferaﬁve 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
20  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
25  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 cbmpounds synthesized in accordance with the invention are listed in Table
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2—({4'-[5~(S)—(Acety1amino—methy1)-2§oxo-oxazolidin-3-yl]-2'~ﬂuoro—
biphenyl-4-ylmethyl} -amino)-3 -(S)-(1H-indol—_3-y1)-propionamide
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2-({4'-[5-(S)—(Acetylamino—methyl)-z-oxo-0xazolidin—3-yl]-2-‘-ﬂuofo—
biphenyl-4-ylmethyl}-amino)-3~(1 H-imidazol-4-yl)-propionamide

4314

IS avosel
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N—(3-{2-F1uor0-4'~[(2—ox0-2~piperazin—1—yl-eﬂlylamino)—methyi]-
bipheny!-4-yl}-2-0x0-oxazolidin-5-(8)-ylmethyl)-acetamide

4315

I 3o
A0

O HN. O
jp

4-12-({4'-[5-(S)-(Acetylamino-methyl)-2-oxo-oxazolidin-3-yl]-2'-fluoro-
biphenyl-4-ylmethyl }-amino)-acetyl]-piperazine-1-carboxylic acid tert-
butyl ester
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T

N-(3-{2-Fluoro-4'-[(2-morpholin-4-yl-2-oxo-ethylamino)-methyl]-

4317

biphenyl-4-yl}-2-oxo-oxazolidin-5-(8)-ylmethyl)-acetamide
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3-[({4"-[5-(8)~(Acetylamino-methyl)-2-ox0-oxazolidin-3-yl]-2"-fluoto-
biphenyl-4-ylmethyl}-amino)-methyl]-pyrrolidine-1-carboxylic acid
tert-butyl ester
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)

N-(3-{2-Fluoro-4'-[(2-morpholin-4-yl-ethylamino)-methyl]-biphenyl-4-
yl}-2-ox0-oxazolidin-5-(S)-ylmethyl)-acetamide

F HN

\FO
Cyclopropanecarboxylic acid {4'-[5-(S)-(acetylamino-methyl)-2-0x0-
oxazolidin-3-yl]- 2‘-ﬂuoro-bipheny1-4—ylmethy1}-amide

OMe

4320 q_ \/\
N0

N-(3-{2-Fluoro-4'-[(furan-3-ylmethyl-methyl-amino)-methyl]-2'-
methoxy-biphenyl-4-yl}-2-oxo-oxazolidin-5-(S)-ylmethyl)-acetamide

4321 | HzN;?Lﬁ N?)\NH
T.

1-Amino-cyclopropanecarboxylic acid {4'-[5-(S)-(acetylamino-methyl)-
2-oxo-oxazolidin-3-yl}-2'-fluoro-biphenyl-4-ylmethyl }-amide

Q
I~
4322 - E j)Lﬁ \/H
. F
N !
N HNTO
Piperazine-2-(R/S)-carboxylic acid {4'-[5-(S)-(acetylamino-methyl)-2-
oxo-oxazolidin-3-yl]-2'-fluoro-biphenyl-4-yimethyl }-amide
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N-[3-(2-Fluoro-4"-{[2~(3H-[1,2,3]triazol-4-ylsulfanyl)-ethylamino)-
methyl}-biphenyl-4-yl)-2-oxo0-0xazolidin-5-(S)-ylmethyl]-acetamide
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N s vac

N-[3-(2-Fluoro-4'-{{3-(3H-[1,2,3}triazol-4-ylsulfanyl)-propylaminoc]-
methyl}-biphenyl-4-y1)-2-ox0-0xazolidin-5-(S)-ylmethyl]-acetamide
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F HN
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N-[3-(2-Fluoro-4'-{[2-([ 1,3,4]thiadiazol-2-ylsulfanyl)-ethylamino]-
methyl}-biphenyl-4-yl)-2-ox0-oxazolidin-5~(S)-ylmethyl]-acetamide
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N-[3-(2-Fluoro-4'- {[2-(pyridin-2-ylsulfanyl)-ethylamino]-methyl } -
biphenyl-4-yl)-2-oxo-oxazolidin-5-(S)-ylmethyl]-acetamide
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N-{3-[2- Fl uoro-4'- (3 pyrldln 4-yl - urelddf4%|phenyl 4-yl]-2-oxo-
oxazol i di n-5- ( S) ‘yn et lyl ] acetam-de—Naetlear "'-‘-U"Ct' tc—Tesonantce \*P
spectra were |obtai ned ¢n a ter Avance 300 or Awance0500 spect r onetler,
or in sone cases a GE—ﬂlcoI 0 specty onet g Conno t on solvents
were either high perfo nanceleq LC de or Amer|i can
.5 Chem cal Sqcie %%ﬁ Cp) de, and anhydr ob D t he
manuf act ur er unI 2005/019211 PCTIU8200410171G1 -153 oth rmnse nat ed.
| " Chr omat ogr aphy" or "purified by silica gel" refefs to flash B
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1 depicts the—synthests I t—intermed Fot—i dtci ng
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al cohol 51. MNesyl ate 52, o3, and anlne 54 are thensgynt hesi zed us|i ng
chem stry welll I nown to tho I/egv; th FO Sch 1 HO
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biphenyl-4-y1)-2-oxo0-oxazolidin-5-(S)-ylmethyl]-acetamide
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N-[3-(2-Fluoro-4'-{[2-(S)-(hydroxy-3-(4H-[1,2,4]triazol-3-ylsulfanyl)-

propylamino]-methyl}-biphenyl-4-yl)-2-oxo-oxazolidin-5-(S)-
ylmethyl}-acetamide
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N-(3-{2-Fluoro-4'-[(3-pyridin-4-yl-ureido)-methyli]-biphenyl-4-yi}-2-
ox0-oxazolidin-5-(S)-ylmethyl)-acetamide
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g, 94%yield) was obtained as off-white solids. This material was found to
be essentially pure by HPLC and IH NVR and was directly used in the
subsequent reaction w thout further 10 purification. uH NVR (300 MHz,
DVMSO-46) 5 1.76 (s, 3H, COCH3), 3.35 (t, 2H, J= 5.4 Hz) 3. 69 (dd 1H J=
6.4, 9.2 HZWO209@91, 1H, J= 9.1 Hz), 4.46 (d, 2H, J— 5 PETAI5200 4.68
(m IH), 516 (t,1H J= 5.7 Hz, OH), 7.2%L-7.52 (m 7H, aromatic-H), 8.18
(t, 1H, J= 5,.8-Hz, !\II—(‘(‘Y“I—IQ\ J_C‘!\'/RJ IZQl\ m-e 359 (I\/I-I-I—I\+ Synt hesi s nf

A =4

mesyl ate 52 15 A suspension of 51C 12. 49 g, 34. 90 mml) in methyl ene
chloride (CH2C12, 150 |nL) was tr [cwth triethylamne (Et3N, 7.07 ¢, 9.7
m., 70 nlnol] 2.0 equijl) at 25 C, e resulting mxture was cooled to

. 0-5 C before|being trejated dropw se vwhth net hanesul fonyl chloride (4.80 g,
3.24 nL, 41.9 mgﬁl 1.2 equiv) at 0-% C. The resultiog reaction m xture was
subsequent | y|sti rlgd at 0-5 Cfor 2 Ntheg TLC a0d bC showed the reaction
was 20 conpl gte, the rleacti on m xtur@ 2 @ H20 (100 nL) at [0-5
T. The m xtufe was then concentrated in vactuo to rendv® nost of the CH2d 2,
' and the resulting slurfy was treated with H2OF(150 WLHN‘E@ m xture was

to

stirred at rpomtenperature for 10 mn before being coole 0-5 C for 30
mn. The sol prectpHtates, nere e ) ati-ofwashet -t 20 (2
x 100 ) ahd 20% Et OACTRER )g( BT é?z Qi A - THR- ¢ ude
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resul ting r\e/\;@ct‘i on m Xfure was warned to 70-80 C for 4 h.H n TLC and |HPLC
showed the WD 2005/019p11 PCTI US20041017101 -155 reaction S corrpl etd, the
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N-(3-{2-Fluoro-4'-[3-(3-imidazol-1-yl-propyl)-ureido]-biphenyl-4-y1}-
2-ox0-0xazolidin-5-(S)-ylmethyl)-acetamide

6002 %‘H)LNN\E‘)O\
. HN>:0

N-{3-[2-Fluoro-4'-(3-thiazol-2-ylmethyl-ureido)-biphenyl-4-yi]-2-0x0-
oxazolidin-5-(S)-ylmethyl }-acetamide




further puri

solution of 53 (7.16 g, 18.69 muol)
treated wth triphenyl phosphine (PPh3, 5.88 g,

H20 (3.6 g,

reaction m xture was warned to 50-55 C for
the redd@P&WPH4ction was conpl ete,_ the reacti on m
room tenperature before the solvents Were renoved in vacuo

fication.

3.6 nL, 0.2 mol,

LCVB (ESI) me 384 (MH)+.

Synthesis of amne 54 10 A

in tetrahydrofiuan (THF) (100 nL) was

22.43 mol, 1.2 equiv) and

at 25 C, and the resulting

12 PLC showed
ﬁ‘?{f&’%"%gm ooled to

The residue was

11. 0 equiv)

C 04 N\

15 direc{ly purifijed Dy fTashcotumm—chronatography \u 15%MeH-CHR2 C12
gradient|elution) to rd the desired

N-[3-(4' Amnomethl-Z]quro bi phgnyl - A=5N) - RO- »azolldln-S-

yl met hyl | -acet am de 54 .-w; wN t e jcrystal s, Which were
of suffigier®3purfity to be dlregtlyﬁu 84 n bgequent” M™sactions. | 1IH NMR
(300 Mz} DVsO-de)| S 1.85 (s, 3H, COCH3), 3.{ S, , NH2), B.44 (t,
2H, J= 5|4 Hz), 3.[78 (m 3H), 4.18 (t, 1H, J= 9.1 20 Hz) 4 (m|1H), 7.25
- 7.60 (m 7H, aromatic-B), 8.20 (t, 1H J= 5.8 Hz, NH . LCMS (ESI)

ne 359 | i -—Synthesis of _Triazole 1001 and lmndazole 1002 |
Schene 2|ill ustratjesN{ éz'ﬂlﬁ’tf‘hésli3s(zwﬂfilﬁlr?aﬂo@ﬂeﬂ}wmh&h@hﬁmld&ibﬂe 1002. Aryl |
br oni de vert ed t o dseosemotidinci-B)eimethyBacetmsidased in a Shizuki i

coupling|with aryl|iodide 50 25 to afford al cohol §3 after desily|ation.
The al cohol was converted to nmesy ate 64_and then toyazide 65. The

cycl oaddition of ide 65 with tr _ e 1ol l owed by
desilylation affofded ML N ate 64 with

i m dazol e yi@loﬂed conmpgiund {10021 fiH W 1 PCT/ US2004/0171p1 - 156-
Schene 20 | N F B0 HR~N@=Br 1. Buli, B(OVE)B OH 1) Pd(Rha)q t-BUPhSIO 2\
'/ - HO 2. KHSOg TBDPSO CH 2) TBAF 63 F 60 60 61 0 1) MC -Pr2Net 0O

N-{3-[2-Fluoro-4'-(3-pyridin-4-ylmethyl-ureido)-biphenyl-4-y1]-2-oxo~ |
oxazolidin-5~(8)-ylmethyl }-acetamide

o )
Oy

6005
N-{3-[2-Fluoro-4'-(3-pyridin-2-ylmethyl-ureido)-biphenyl-4-yl]-2-oxo-
oxazolidin-5-(S)-ylmethyl} -acetamide
0

N \\ 0O >\

QA 0-0-0
6006 HE \/\
' F HN

N-{3-[2-Fluoro-4'-(3-pyridin-4-yl-ureido)-biphenyl-4-yl]-2-oxo0-
oxazolidin-5-(8)-ylmethyl }-acetamide

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. Commeon 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



~O 1) Me2SI=H 2) NaN3 N=NN M-~ 2) TBAF-AcOH O 7001 via RN OF O1\ 64
R=0S02CH3 HN r0 via 64 65 R=N3 0 \ HNN HN N~ 1002 O NaH, DWVF

Synt hesis of brom de 60 To a solution of 4-bronophenethyl al cohol (5,60 g,
27.9 mol ), imdazole (3.80 g, 55.7 5 mml) and a catalytic of

4- di met hy| awd st ne (DVAP) in DVF (5% n) was adde&yéT/USZ&%&lﬂBl

t - but yl di phenyl chl orosi | ane (TBDPSCI, 7. 6“rrL, 27.9 mol) at 0 C and the
“mxture was _stirred, at,anbi.ent .tenpgrature far 72 h.. The.reacfion was
quenched wPBRRTRSHCERs & Coacetaty” AF i Byeie s 1 R Rl 'S5 o)
The conbi negigopbid@faphy hﬁﬂ@ﬁﬂi&@@e&ﬁﬁhﬂ&cﬂ Silica VA6EI230408 rIdiR) Mlldss ofifetpide OVer
anhydrous sodiumsulfate (Na2SO4), concentrated and purified 10 by fl ash
chr omat ogr 89B¥ (2% et hyl acetate in hexanes) to yield 10.6 g of 60.

Synt hesi s of boronic acid 61 To a solution of 60 (10.5 g, 24.0 nmol) in THE
(50 mL) waExaungied nSputhydis of BiarydBir¢ewrs@sli, 2. 5Min hexane, 11.5 nL, 28.8
nmmol) at -78 C and the m xture was stirred for 1 h before the addition of
trimethyl bor at BcheteSadepicts tBd sythenislof varidue binodl interonedistes uséfehingtroduceg 15

i ght at_anbi t t h ith.1M i d
ST at o ( KERESHBISE! e BRESSH HyEhEnat Mo e bl AR R R HaBE » (5
x 50 ), washadows 53 Bo3 8l 155671 18QomMd to%rgusﬂinﬁtam?ﬂb&uﬁic@!&a%)s&m

concentrated and purified by flash chronmatography (25% ethyl acetate in
hexanes) t &agiiapdo ErOQHC@rblmﬁ/ Berhel 3 Mese'iat%\éf R é?’:@lléﬁmé}@i iﬂy antheaycl i c
anhydri des . -hesi s - ] 3 of boronic acid 61 (4.7
g, 11.7 m%tl?egkz%%ﬂg%@gﬁydl %g%%g?l}éggaﬁggﬂfﬁ%%mml see U S. Patent
Nos. 5,823 él%%]lea d 5,565,571), potassium carbonate (K2CG3, 4.40 WO

2005/ 01921 P Us20041017101 - 157

HO : |
oy O 0
F NJ{O ~ 7
K4CO3, Pd(PPhy), F N’(O
H toluene/BIORIH,0 (3/1/1) KS "

59 AcHN reflux - 51
AcHN
MsO O
MsCl, BN O o NalNg, DMF, 70°C
CH,Cly, 25 °C . A
o)
52 H
AcHN
0 0L
O /[8 PPly, H,0 O /é)
F N THF, 50°C F %
\"H aor Hy/Pd-C ‘\f”H
53 54
. AcHN . AcHN

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)

15  phenylboronic acid (7.87 g, 51.8 mmol, 1.4 equiv), potassium carbonate (K2COs, 15.32 g, 111
mmol, 3.0 equiv), ethanol (EtOH, 40 mL), and H,O (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



g, 31.8 mmol) and Pd(PPh3)4 (0.613 g, 5 mol %9 was added tol uene (90 ni),

ethanol (30 nL) and H20O (30 nlL). The reaction m xture was refl uxed

over ni ght under argon at nosphere, concentrated and redi ssolved in CH2Cl2

(100 m.). The organi c phase was washed with brine solution (2 x 100 niL),

dri ed (wohpdsmem1Na2SO4), concentrated and used for PEBUSMSL018H0ep 5 wit hout

further purification. To a solution-é#-this crude material in THE (70 nL)

was added tetrabutyl ammonium fluoride (TBAF, 20 nmi, 20 mmol) and the 1

mi xt ur dURREMES agarlFiers beRE Frermedsio ganfs wfitx for G rWhenthin lyee reaction mixture |
\

was co L e X 100 L) t ield 3.5 of 63.
(e (et Ay ST IR Cloh el opbindrd 08 B boilel Paiegon To o
sol ut i omixtfe 8 qobled tgrooth Empemtuye beforCHERE Fretd® with H, fod).Mhe and N, N-
di i sopr.opyl et hﬂu?rri ne é ng',s. base, 0.75 nL, 4.05 nmol) waS added
et hané@ﬁﬁ“@r‘w SHAHRFY r’%@.aé@omf?mﬁ?r?“%ﬂ() gn befere bapnegepoled kp §-AECr eact i on
i X5Ur Goives. PRUOEH philyafet Rl otk ileaBE RIS o 2YG iR dashed

i d ar ror as a

with water (3 x 10 ), dried, concentrated to Id. The
crude 28V4 dhydcatria Eibcaheede (X SHeslt)eahduried idladddo( Thd&uds d&irdd M53rmol )  at

90 C i ! | ], %t X i_nt t hyl { at 100 ml).
The . el RbE S RERR b le f  aR S e e R b
concentel 84%didld) wisebthinkd bs 6fafhiteRUl®. aRid8at6%1 WaEWRndEShd esaér{ﬁ%ug Bre( MtH) .
Synthesis _of triazole 1001 A solution of azide 65 (100 ng, 0.252 " nmmol) and
tri met Y& nde Bt YM&Rmdwpselirpctiy used inghe subgequentoryction wikputfarirer) was heat ed

t 180C untile: 1 h I N sl t 1 trated
and O r Sufbhichy S SMECARTHEASIIER Sl17 LR GOt 06 b3 T ¥ 89504 ol
in gHEt3(® (ﬂﬂ,)lH,?][*es.s,cﬂbmH?)l;n.mﬁ r11513 J#Peldﬂi)pﬁ.zmd,mmit ;cth@,ﬁth{(?fq)ef\ljgg?e_ crude

roduc rifi ash_chromat ogr a usi ng 4% net hano in
D ool Bl LB At S e SRl Y ekmsm kB . By S o
i m dazqﬁﬁc@@ﬁg)_'IjJ@MSﬁlzwé()gl\glaﬂM%@dazol e (70 mg, 1.0 nmol) in DMF (5 m)

: 9

was added sodi'um hy e 41 ng, | mol) at 0 C and the mxture

was St%ﬁgsfs%nﬁgﬁme%ﬂt es before the addition of nesylate 64 (114 ny,

0.250 mmol e resulting solution was heated to 80 C for 3h, concentrated
Triehrati on bR sRRar SRR C 3 A0 PG U s B s ) 1riz
423 ( Mttdpted Wah2fethylah @R ELRCTOUE DD A0 7T o], 2.0 56uixatpre, adtheSynt hesi s of |
AR T S TR EE T R
chioride (4.80 g, 3.24 mL, 41.9 mmol, 1.2 equiv) at 0—5 °C. The resulting reaction mizture was
subsequently stirred at 0-5 °C for 2 h. When TLC and HPLC showed the reaction was
20  complete, the reaction mixture was treated with H,Q (100 mL) at 0-5 °C. The mixture was then

concenirated in vacuo to remove most of the CH,Cl, and the resulting slurry was treated with
H>0 (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,O _(2 X
100 mL) and 20% EtOAc/hexane (2 X 50 mL), and dried in vacuo. The crude desired

25  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 puré and was directly used in the subsequent reaction

- without further purification. LCMS (ESI) m/e 437 (M + H)".

Synthesis of azide 53

30 A solution of 52 (9.27 g, 21.26 mmol) in anhydrous MN—dimethylformamide (DMF, 50
mL) was treated with sodium azide (NaNs, 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



al kyl ati ng agent for piperazine internediates 68, 69 and 70 to afford
conpounds 1003, 1004 and 1006 respectively. Mesylate 67 was enpl oyed to

al kyl ate piperazine internediate 69 to 5 provide conpound 1005 Scherre 3 N
HN\ PR N NO HICR50RF HN 68 R=CH2C(O)NH2 \N, R F H =CH2CN i
52 REH Ol/ WO2s8CHO R 0 67 R=F 1603 R CH2C(O) NH2, R=H PClW“W“”‘&Hzo\l R =
H 1005 R = CH2CN, R = F 1006 R = CHO,"R5= H Synthesis of mesylate 67
Mesyl ate 67 was synt he5| zed b oupling iodide 50 and 4-fornyl -3 .10

f I uor ophen{RREEGHIComplge: fﬂeﬂn%wownwal@ Wisgeakd terogasiemparatirabidoe bebe t he
synt hesi s

fluoro-4' ﬁgﬁé\%@%etzﬁ} SObIInIF_), erﬁk)l/e ° SI]_IT)I/Ilg)mIé{t%I')e( Bwa%itggeg] a dion %’mﬁ Ierrerlemtr qr]l()é%lgt am d
e (see Exabgibm being codled toD-eY YC foall de A eolabyredipieades(vierd collec@d &7 fiknation, was

bor onydr i ot i 0 & 0 A e PlchiheSadfl ¥ AT, et sk e

for 50 m ncm%ﬁ@éire&@ﬁ[@@ﬂ%dc(n?%ﬂ@ﬂuo@@&pﬁéﬁﬁﬁ yﬂ}-ﬂfokbiégaz%ﬁainhﬁffhr%ﬁ] n the

15 mi xture was partitioned between nethyl'ene chloride and brine. The aqueous

phase was aefamide 5247-1aw.c8"%wiek) wes W@l@@ﬁbamﬂ—wmt@@hdirhEh%@e’@@@lswaﬂfa@@ f@as
dified T
cci 1o b0eBly, GUR, F0 EAhBECOM 6F: WL TRLIUANGEAL 8 o Uon

concent r at @dthelpweifosaticke h@MSr(ESI)nm(aSS@@&G{Hﬁped with toluene to afford the
expected al cohol (900 ng). 20 The above al cohol (900 ng) was dissolved in

met hyl ene sbhibesisief 4kdther8d), DMF (13 nl) and Hunig's base (1.23 nL) and the
m xture was cooled to OC. Methanesul fonyl chloride (557 uL, 7.20 nmol) was

added apd the maXoHiiRn\Was3 114 5,a4. @%mél)ﬁlt@trﬂ%'dﬂﬁuaﬁ@ﬁ?) (1008 AhRd trdated Xt ur e

of desired nesylate and sone of the correspondi ng benzyl chloride. The

m xt ure wadibtiipheaslpbeshiwdPPor 5.89 a2 3anmol, A ereatn exthHeQ (26 2. o &l ds% due
was treated Wty 85%5?@%%% g eﬁrthe 1‘3@&&&%0%3%&1%&3\%%»\3%@1@%&@5?% gdggz

washed with water I vacuum® overnig gy~ cf

‘nmesyl at e 64. Msendl TG xddHRL @ishdwesidherediictioheeaction eapomailetg, the teaciandeaixture

was cooled to room temperature before the solvents were removed in vacuo. The residue was

15  directly purified by flash columm chromatography (0-15% MeOH-CH,Cl, gradient elution) to
afford the desired N-[3-(4'-Aminomethyl-2-fluoro-biphenyl-4-yl)-2-oxo-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-d5) & 1.85 (s,
3H, COCHg), 3.04 (br. s, 2H, NEL), 3.44 (t, 2H, J= 5.4 Hz), 3.78 (m, 3H), 4.18 (t, 1H, J=9.1

20 Hz), 4.77 (m, 1H), 7.25 - 7.60 (m, 7H, aromatic-H), 8.20 (t, I1H, J=5.8 Hz, NHCOCI—I;;).
LCMS (EST) m/e 359 (M + 2H)*.

Example 2 - Synthesis of Triazole 1001 and Imidazole 1002

Scherne 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
25  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.



WO 2005/ 019211 PCT/ US2004/ 017101 -159- Synthesis of piperazine 68 A
solution of tert-butyl-I|-piperazine carboxylate (1 g, 5.4 mol), -
br ompacet am de (820 ng, 5.94 nmol) and Hunig's base (1.2 nL, 7.2 mmol) in a.
m xture of CH2Cl2 (10 nL) and MeOH (10 nlL) was heated to reflux for 4 h.
The rea®Q ¥¥M%%ure was concentrat ed Simd 5 the crul€TFPHHR ™M hus obt ai ned
was purified by flash chromatography 5( 9 :1 :0.01 CH2Cl 2/ MeOH NH4OH) to
yield gcg?ﬁq gf pure BOC-protected piperazinyl acetam de. To a solution of

t he ace | (250.ng, 1 mmol) in CH2C12 (10 nmL) was added trifl uoroacetic
acid (TFA, 5 nL) at OC and the mixture was sStirred at that tenperature for
2 h. The reaction mxture was concentrated %9 yield 68 which was used for
subsequent reactions without further 1 PiAi cation. Synthesis of

pi perazine 69 A solution of tent-butyl-IF piEpegazi ne carboxylate (1 g, 5.4

mol ), br oma%@_grr1.is&La&(oméao. 5131@?,094 pagpl,) Bnd Huni g sefl1.2 m, 7.2
mrol ) i ns@enEb Of, LB Chegesé “on AREY 10400 ) Sygt ed at
anbi ent tenperature for 4 h. The reacti oh M xture was 15 €onceny/rated and

the crude product® thus obtairféd was purified by flash throndt ogr&phy
(19:1: 0. 01 CH2C12I MeOHINHAO 3) to yi%eld 1.3 g of pure Bk Pr6t ect ed
pi perazi nyl acetonitrige. Nt § on JefSidme pi per a

(300 my, 1.3 mml) in CHC as-added TFA (5 )

m xture was stirred at that tenmratu%?gﬁia?h.\Thg @ ﬂ‘ @«% xture was :
concentrated to yield 69 which was uséd for subsequent rea€tiong/w thout 20
further purification. Synthesis of cf@nmpound 10 A sol ui irgsef: ngsyl at e of '
52 (138 ny, 0.320 rrm)l)@n QB KT )l ) in ig's base (2 nL)°and DWF (8
n.) was heated to 90C f g 2 ut':gn was concentrated and
purified by flash chronat ogr aphymove__r”"'ﬁjfl ica [5 | (20:1:0.01 :
CH2C12/ MeOH NH40H) to yield 25 1003. BCVMS (ESIbyr mz 484 (M + H)+. Synthesis .
of CONMBRRths; nd 1004 was synt hesi zed from nesyl ate 52 and ’
pi per azi ngﬂ}fsﬁggrﬁﬁe {Hg?;g 69 in the same manner as descri bed above for the
synt hesi s ofTocowhionef 4-Go8nopheEhy ESb)oli5.60 g A fivol), idezoWE3 056079211

PCT/S Uszn(l)n(:)lg{) %‘ e]f ga alyt-ic::I' gn%un’?g{a A—Hﬁétﬁylgkngqupdoﬁjen&hﬂpﬁn DMEF (55 mL) was
added 7-butyldiphenylchlorosilane (TBDPSCL, 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;80,), concentrated and purified

10 by flash chromatography (2% ethyl acetate in hexanes) to yield 10.6 g of 60.

I nyl acetonitrile
and the

Synthesis of boronie acid 61

To a solution of 60 (10.5 g, 24.0 mmol) in THF (50 mL) was added »-butyl lithivm (»-

Buli, 2.5M in hexane, 11.5 mL, 28.8 mmol) at -78 °C and the mixture was stitred for 1 h
before the addition of trimethyl borate (3.54 mL, 31.2 mmbl). The solution was then stirred

15  overnight at ambient temperature and quenched with 1M potassium hydrogen sulfate (KHSO,,
25 mL). The resulting mixture was extracted with CHoCl; (3 x 50 mL), washed with brine (3 x
100 mL), dried (anhydrous Na;SOj), concentrated and purified by flash chromatolgraphy (25%
ethyl acetate in hexanes) to yield 5 g of boroﬁic acid 61 as mixture of acid and cyclic
anhydrides.

20  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




Compound 1005 was synt hesi zed from nmesyl ate 67 and pi petazine internedi ate
69 in the sane manner as descri bed above for the synthesis of conpound

- 1003. LCMs (ESI) mz 484 (M+ H ". 5 Synthesis of conpound 1006 Conpound
1006 was synt hesized from nesyl ate 52 and avail abl e pi perazine internedi ate
70 in the swoEWMRE as descri bed above for the synt hesPSTER2084H NG 1003.
LCMS (ESI) m z 455 (M + H Exanple 4 - Wt hesi s of Conpounds 1007-1010 10

Somvert ad €0l g Brqibad R AhEe A S e Ao e @D fia, SBRos (TOmE) &
1007. Mesybaim, é%soﬁz?nvmﬁma 'ﬁﬁm}éméﬂ%ggﬁ%@hﬁa@gmg&l%{ds e from

i mdazole to a ford | dazol e derivative 7 Was on\ierted to
azi de 72, mcchtmmtdledlssﬂmdemﬁéfa@]zﬁ0@0niv)er]flﬁmgamc thajeavas! veash@D@ith Ibhﬁeyl at e

67 served a ' r n derlv from, azole to
afford im 8‘3&‘@ N({}ﬁ‘[‘f él@fgydl ﬁ\éaﬁ*gbg) andﬁsedfg@;f:g §t§§em\,~_ XlO
NHFI 4 03 Ivlaﬁéﬁt%}t% ufifiatiolyl Hd'a soR¥tibn bﬂhlsidlﬂdb m*até‘ﬁalﬁﬁ?ﬂ@@d%ﬁﬂ) Qabdadggr O
o]l H/ CN> NO via 67 \Nal\1~3',. D F Na DIVF FN NaH, " DMF via 66

1000 O 4~ terl)abwé(@glmomwm dluorisiex(T BAEARO md R0 @TPJIKNJ) gud the mityewas stipedpyerpght H
1010 72 1099, thperature. The reaction mixture was concentrated and washed with water (4 x

100 mL) to yield 3.5 g of 63. LCMS (ESI) m/z 373 (M-+H).
Synthesis of mesylaté 64 and azide 65

10 To a solution of 63 (1.0 g, 2.7 mmol) in CH,Cl, (15 mL), DMF (4 mL) and N,N-
diisopropylethylamine (Hunig’s base, 0.75 mlL, 4.05 mmol) was added methahesv.ﬂfonyl
chloride (0.32 mL, 2.7 mmol) at 0 °C. After 2 b the reaction mixture was poured into CI;Cl,
(150 mL) and the organic layer was washed with water (3 x 100 mL), dried, concentrated to
afford 64 as a solid. The crude solid 64 thus obtained was heated with NaN; (0.35 g, 5.4

15  mmol) at 90 °C overnight. The reaction mixture was poured into ethyl acetate (100 mL). The

’ethyl acetate layer was washed with water (3 x 50 mL), dried and concentrated to yield 1.1 g of
pure azide 65. LCMS (ESD) m/z 398 (M+H).

Synthesis of triazole 1001

A solution of azide 65 (100 mg, 0.252 mmol) and trimethylsilylacetjlene (0.072 mL,
20  0.504 mmol) in DMF (3 mL) was heated at 90°C until the azide was consumed. The reaction
mixture was concentrated and treated with TBAF (1 mL, 1 mmol) and acetic acid (0.028 mL,
0.504 mmol) in THF (3 mL). The solution was stirred for 72 h and concentrated. The crude
product was purified by flash chromatography using 4% methanol (MeOH) in CH,Cl; to yield
85 mg of 1001, LCMS (ESI) m/z 424 (M+H). '

25  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,Cly). After

30  trituration with ether, the residue afforded 40 mg of 1002. LCMS (ESI) m/z 423 (M+H).



Synthesis of tetrazole 1007 To a solution of nesylate 52 (2.0 g, 4.6 mol)
in DVF (30 nL) was added sodium 20 cyanide (NaCN, 0.45 g, 9.2 mmol) and the
m xture was heated to 70C for 3 h. The reaction mxture was cooled to

anbi ent tenperature and poured into water (800 niL). The solid thus WO

2005/ 01¥2W0PPP2WS2004/ 017101 - 161 obt ai ned was fi | PEFERMEHY HAssed t hr ough
a small bed of silica gel (CHz2Cl2: Vet =12: 1) to yield 1.8 g of nitrile
71. L z. 368 H) +. m xture of 71(100 ny, 0.272 mol), NaN3
(40 ng%’%ﬂgﬁg%}ﬁrg%ﬁhe%m{%mnmﬂ@hmﬁu de (NH4CL, 32 ng, 0.598 nmol) in DMWF
(2 m) was ge ted to 90C for 3 days. The 5 reaction m xture was

concent r at e@cheRe HUlustaiasthe synthesis of ermenvad 103006, Mosrlate SRistmved GH2C12) to

! daz ot Haa RS (T ARRER S HeqS, rala ottt hus MBL O "

m.) wasindd8@uirebizpetivl 6 0Mesl@e ﬁﬁwa@eﬁﬂomﬂibﬂl@lat@ﬁpﬂ‘ﬂﬁné imeerﬂib&ibw@ tyas stirred |

for 30 mn t es .bef @#he addition 10 of nesylate 52 (200 ng, 0.459 mmrol). !

The re?ﬁ?‘fl %OI%QS’I“B@; was heated to 60C for 2 h and poured into water (75
gse ﬁg gous suspensi on was extracted with 10% MeOH in CH2Cl2 (3 x 75

m_) andh onbi ned organic | ayer was washed with saturated NHACl sol ution

(2 x 100 nL). The organic |layer was dried (anhydrous Na2804), concentrated

and triturated with ether oy|eId ng of i m dazol e . LCM5 (ESI) mz .

409 (M + H)+. 15 (M a2|deHﬁ(_;€Rude mesyiat 4 o mg, O.224

mml ; as a ms@ﬂgwe oy Wb’éorr Q hl @ s di ssol ved

in DIVF (10 m.) and® sodfum azj (Jﬁg‘ﬁ gH@gNHzl nmol ) vvas ed. The

m xture was stirree @tyroomt nperﬁﬁ:{urc% B4 h, and then paftitioned

between ethyl acef@®?z and wafer. The organic phﬁ&&dﬂ@&)}m@ﬁhﬁd with water,

dried over Na2SO4i and 20 concentrated to provijf Ra'zgjzgﬁRTg as a solid (190

ng). Synthesis of triazole 1009 Conpound 1009 was -&)m,talaam zed from azide 72

and trinmethylsilylacetylene in the same manner as descri bed above for the

synt heSyaitlsistof mesghte 67001. LCMS (ESI) rn/z 428 (M+ IT)+. Synthesis of

i mdazol e 1010 25 Conpound 1010 was synthesized from nesylate 67 and

i m dazol e i Meédylteséiheassynthesizeddsy cdaglonibdde Sbandet-foamyl-fe synt hesi s of

Sy nlt ﬁzo Lgar d r)'@é { IB%/}E aéigg'glﬁqli%%g E)%leaurgj dgscé'ggd a%'::\)/lve+for tl_]?e' synEtﬁgsqyéfeN-?S—t2-
fluoro-4'-hydroxymethyl-biphenyl-4-yl)-2-oxo-oxazolidin-5-ylmethyl]-acetamide (seec Example
1). 'The biaryl aldehyde obtained (1.0 g, 2.67 mmol) was suspended in 40 mL methano] and the
mixture was cooled to 0°C. Sodium borohydride (0.112 g, 2.943 mmol) was added, and the

mixture was stirred for 50 min. Water was added (20 mL), and after stirring another 20 min the

15  mixture was partitioned between methylene chloride and brine. The aqueous phase was
extracted twice with methylene chloride. The aqueous phase was acidified to pH 7, then
extracted twice with methylene chloride. The combined organic phase was washed with brine,
dried over Na;SQy, and concentrated. T_he crude material was azeotroped with toluene to
afford the expected alcohol (900 mg).

20 The above alcohol (900 mg) was dissolved in methylene chloride (20 mL), DMF (13
' mL) and Hunig’s base (1.23 mL) and the mixture was cooled to 0°C. Methanesulfonyl

chloride (557 uL, 7.20 mmol) was added and the mixture was stirred for 1.5 h at 0°C. LCMS
indicated a mixture of desired mesylate and some of the corresponding benzyl chloride. The
mixture was stirred for another 30 min and then concentrated. The residue was treated with

25 400 mL water, and the precipitate was filtered and washed with water. Drying under vacuum |
overnight yielded 750 mg crude mesylate 67 (as a mixture with some of the corresponding
chloride). | ‘



Schenme 5 illustrates the synthesis of conpounds 1011-1015. The cycl oaddition
of 30 azide 53 with al kynes 74-76 afforded triazoles 1011-1013 respectively.
The cycl oaddition of WD 2005/019211 PCT/ US2004/017101 -162 azide 53 with

. al kyne 77 gave BOC-protected internmediate 78 which was subsequently cl eaved
to provide saytoesvioya 1014. The cycloaddition of azi de 5ZCKUSK04/017161
trinmethylsilylacetylene, followed by ded#?ylation, yielded triazole 1015.
Schene 5 o 7 4 NRL RZ NNNNN3 F NH75 RI=H?’R2=CH3 NF NH O 74 53 - 1Y
76 R = Ry Synfhesispfpiperazind8 R1 = R2 = H 1012 Rl=H, R2=CH3 1) Me3Sr- H 0
1013 R1-R2CH3 2) TBAF-AcOH \01 O77 O/ NC NNN/ NJ FONYF NHr 1015
NH O RHN~ ) 78 R sol@jan)abeyrefsivly 1 Sripsraziiescarboxylpte (bgni-haunel), diomodcatamide 1011 A

sol ution of | de ; ) I B AP A .am.n 0] ) was
treated w %G%lgb%ggﬁ%ﬁg@{w?%g%s@@b%’ %@8@%&%@&}&0&%&&&5%% for
0.5 h. The andadd0¥ (] (nink} wascheawdso ehftuk tfed! W Tl 1E2iCA Zhirtnct Wix@dneshdtafedahd i ed
by flash chyomatography and preparatiyve 10 TLC to afford 1011 as a brown
solid (6.0 Wd‘?ﬁ'@?&tmgkaﬁ?ﬁwaﬁfﬁné%@ﬂﬁﬂsh chpmatogeaphy (ki 0.8t triazol e

1012 A sol ukfrgh,/Mfe0f? NI OPS 14 %eljdol.ggOPFlﬁ'@B?m%%téc&d%ﬂWgé%ﬂ?.y'go gm ne

75 (0.50 nL) was treated with copper Todide (5.00 n
stirred at s2BuiGnpbthe octhmidg S0 mgl vempl)imSTH@milenl) wavatied rithod ke widide

produet YR BT Lo, B ARRLAULS TGy b B 002 £ 5y i 001
sol uti on ofmireeaSeorcButileddo yRIRER Whkh Jvab Asd folbubicaRéd YéREORAEut RMhee 76

(0.056 nm., 0.520 mmol) was treated with copper iodide (5.00 ng, 0.026 mmol) -
and st ik edpusificatipne

Synthesis of piperazine 69

A solution of tert —butyl-1-piperazine carboxylate (1 g, 5.4 mmol), bromoacetonitrile
(0.5 mL, 5.94 mmol) and Hunig’s base (1.2 mL, 7.2 mmol) in a mixture of CH>Cl (10 mL)
and MeOH (10 mL) was stirred at ambient temperature for 4 h. The reaction mixture was
15 concentrated and the crude product thus obtained was purified by flash chromato graphy
('19:1 :0.01 CH,Cly/MeOH/NH,4OH) to yield 1.3 g of pure BOC-protected piperazinyl
acctonitrile. To a solution of the piperazinyl acetonitrile (300 mg, 1.3 mmeol) 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
20 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,Cly/MeOH/NH,OH) to yield
25  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)".



for 12 h. The solvent was renoved in vacua, and the crude product was
purified by flash 20 chromatography to afford 1013 as a yellow film (0.073

g; 60%. LCMS (ESI) mz 467 (M+ H)+. WD 2005/019211 -163-

PCT/ US20041017101 Synthesis of al kyne 77 A solution of 1{) opar %%I am ne 74
(0. 34 nWO2805919%bl ) in nethyl ene chlpride (25 nl) 20HOLH M t h

BOC-gl ycine (0.96 g, 5.5 mmol) and EBCI" (1.1 g, 5.5 mml) and stirred at 23
C for 5.h.. The reac Ba?mxture was diluted with CH2C12, washed with 1.0 M
HC1L 5 %3&“‘8865 & th saturated aqueous sodi um bi car bonate ( NaHCO3),
dried over 2804 g d the so] vent evaporated in vacuo to afford allcyne 77
(0.51 g; 4855 g 4003 wes synthesized Gpw mesylate Toar pincerinsntasmediatasd 0. 15 g,

0. 39 a}ihﬁa & ( 8 mml ) and
coppeinﬂflgj| o%?lgglg . 5@ @i’%&%’%??ﬁ?}%%ﬁ%w?. r%@ﬁm{fﬂzﬂg %@és? 831%9 10 The
sol venﬂ%@éﬂé}mved in vacuo, and the crude product was purified by flash
chromat ography to afford.78 as a white powder (0.16 g; 68%. LCVMs (ESI) nilz |
6185 ( MSymthiski} of cofupaindt10d6 of 78 (0.15 g, 0.25 mmol) was treated with HC }
(1.3 mL of 4.0 Msolution in dioxane) and was stirred at 23 C for 2 h. The {

sol vent was Compomed 006 vME@ﬂﬁaesﬁB&ﬂﬁbﬂ%és@&fdﬂl%ndh5a11amafp\2¥]d’r%ﬁh§SOI ved in
net hyl ene cla] oref de and evaporated to afford 1014 as ite film(0.14 g,

1009) . TR m ik ezsaa@@lwmsﬁ)esprlbgwh%ﬁqréheownﬂma%‘mm@19933o| ution of
azi de Q@M@gﬁ %45399[3@) in DMF (10 nL) was treated with

trimethylac ty ene 20 mol ) and was stirred at 90 C for 12 h. The
reactl t and the sol vent was renpved in vacuo
to afforng# -%’)mﬂ% d s”ﬁlqyﬁ?'J ﬁﬁgﬁ?’%g?@d triazole as a brown foam (0.24 ny;

LCVS +. Lyl -substituted
trl@tzol e (O%g%’)a %ﬁéﬁ%gﬂh’é‘&sﬁé@@hﬁ@ ﬁ@ﬁm\%‘}agﬁ% reagg%l%‘}\?n th acetic acid
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action m xture was

solution i nd was irred . at Cfaqor 16 h. The
25 di | greEl % ﬂt'ﬂ';wi@%@g?ﬁf fafo ety ediony imidgzpledo éﬁﬁa@s azolg deriYaiEe sol vent
removeqgps M%E}Hﬁe 67 W&?c&fv@ﬁ@d @raeﬁe% widsh ﬁr!a'ﬁhfaﬂ %sécﬁleﬁ‘tg(ﬁn%r%éa]té_ a%ygt ‘r’]‘Q'Sltg

powder (0.020 nés @Jﬁ mz 432
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eq@é%fq’g}!}l@%ﬁﬁdgﬂvq’&’eﬁgi@nate 81 to afford conpound
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Synthesis of tetrazole 1007

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



WO 2005/ 019211 PCT/ US2004/017101 -164 1016. Hydroxyam di ne 79 was
transforned to oxadi azol e 82, which was coupled to boronate 81 to afford
conmpound 1017. Schenme 6 0 0O OHOCOF NB\ / N~10 NH, NJ NHN~O081 OJ ~
-~ QBr Br OOONHF NH 79 60 1016 fY O Ory 1 NNoBF NO OBr 87 NHro O
iNF NH 62wieHhds01821%ynt hesi s of hydroxyani di ne 79 A sol BETH§209#/017101

4- br onophenyl acetonitrile (10 g, 54 mot}6lin rret hanol (100 nL) was treated
wi t h sodi um bi carbonate (2.2 g, 57 nmol) and hydroxyl am ne hydrochl ori de
(4.0 g, 57 obipinstlyvaafidicredandipasged through 8 small bettivfisilinaziel €SB MeQFRrBariate
(0.21 g, 5. 4 gdf?nnﬂleﬁyﬂbw %&@ﬁ{g{?ﬁ :oride (0.38 g, 5.4 mol) were

added, and ctlon M Xture“was d for 12 h. The reaction

m xture was cooI ed.to 2 oIv vacu o afford
. hydroxyam di ne %nggms i7ﬁgl @%7? 8&%@33%)6/ §y¢1$%8 ?) Ei BFEHYE 80 A
sol uti on ofchivyide OXBLATT 8 e, (799&@:&@ 1@1)1\@5 ?]mﬂ’ﬁﬁhé heaftdle 46 Maraays( ITRl) wes

treated with 1,1'-carbonyl diim dazol e 1 mmol ) and

di azabi Sy clreAsHereBdHErC(TasIgoncentated Al pit 19@ bEﬂa%@F()mﬁﬂﬁfﬁBlm (P¥MapHins C for
1 h. Th t fe d with ethyl
acet at ee [I'ﬁ%%waﬁ %?gy%;ﬁqn\/\g%f e%‘%dé %&W@ﬁﬁg}ﬂemeousf \tljmnti I et hg pH

was 2, and&’?‘ﬁ&ﬁ & tgg(ﬁ%iméw et hyI acetate. The organic layer was dried

over Na2S renmoved in vacuo to afford bronm de 80 as a

X Es2ra e o Forksadingn enyhnadte e oo Fd iy Rl i eSnReneg

Sf 22 g g t 536@’/6!1%(%11 , 0.50 AdnycHt Q8IS asdd the eiigesRneas(stiod f: B0 \WaBurks Bs’ib&dhé/‘éddlihon
, 4,5, etrane
10 of mesylafe 52 (200 mg, 0.459 mmol). The resultmg solution was heated to 60°C for 2 hand

poured into water (75 mL). The aqueous suspension was extracted with 10% MeOH in CH,Cly
(3 x 75 mL) and the combined organic layer was washed with saturated NH4Cl solution (2 x
100 mL). The organic layer was dried (anhydrous NapySOy), concentrated and triturated with
ether to yield 170 mg of imidazole 1008, LCMS (ESI) m/z 409 (M -+ ",

15  Synthesis of azide 72

Crude mesylate 67 (100 mg, 0.224 mmol; as 2 mixture with some corresponding benzyl
chloride) was dissolved in DMF (10 mL) and sodium azide (114.6 mg, 1.762 mmol) was
added. The mixture was stirred at room temperature for 14 h, and then partitioned between
ethyl acetate and water. The organic phase was washed with water, dried over NaySOy, and

20  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

25 Compound 1010 was synthesized from mesylate 67 and imidazole in the same manner
as described above for the synthesis of imidazole derivative 1008. LCMS (EST) m/z 427 M +
0",
Example 5 - Synthesis of Compounds 1011-1015

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



[1, 3, 2] di oxaborol ane (10.2 g, 11.6 nlL, 80.0 mmol) and triethylamne (16.0 g,
22.4 ., 158.4 mol) at roomtenperature, and the resulting reaction m xture
was degassed three tinmes under WD 2005/019211 PCT/ US2004/017101 -165 a
steady stream of argon before being treated with dichlorq&l,l'-

bi s(di pMERMPHEHEZRNI no) f er r ocene] palh%Qiun1(ll) ( Pd( BEPPY2eH97101 32 g, 1.6
mnol, 0.03 equiv) at roomtenperafute. The reaction m xture was then
degassed. ee,ti.nes ai der teady,. stre of argon before being
heatedaFSEE%FW&fh98?7?gﬁwg§¢ﬁﬁﬁﬂ%§?§hmﬁT%%@@ﬁﬁ ‘Fﬁé?ﬂ?WEmﬁyP@§ﬁﬁion was
conpl eti@prowiie degaive Q01471 el cloniiicuTlagide §9 W BMEMORIYISMBRLAL Ure before
being treated with water. (100 nL) and ethyl acetate {100 nl). The two |ayers
were s ﬂ§W§@ [desifgfionndelded kisgae t8l%er was extracted with ethyl acetate (2 x|
50 mL). The conbined organic extracts were washed with water (2 x 50 rnlL)
and sateheRey aqueous NaCl solution (50 nmL), dried over magnesi um sul fate
(MgS™), and concentrated in vacua. The residual brown oil 10 was further
dried in vacua to affor& the crude desired 3\
N-{3-[3-f|uorowﬂ;,4 T\ Dy ot et r angF hylReRe

[ 1, 3, 2] di oxafiorean yP%*grenyI{T2?U30-oxazp+ di fﬁhl}acetantde 81
(18.8 g, 20.0 g tleoreticak,q 94 1;&§§émgro: #olid {hich mﬁﬁ%@f sufficient

purity to be used #¥n subseqgyent ReatﬁﬂH@ng:.?RZ ynt hesi § =@f=rconpiound 1016 15 A
sol ution of boronate ester 81 (0.085 g, O. (o mml'é%g Eﬂﬁl’%@j@% 80 (0.055 g,
)

0.220 mmmol), MdSEWsi car honjat 12 g, O. nmmof ) 1 n di oxane (1.4
-m.), ethanol L%.[Bﬁ': ) apd erﬁ’%ﬁh%& ) was degagsed and treated with
Pd(dppf)d 2 (6.0 8y 7 Yo )\ degassed  agdin d fitated at 80 C for 1.5
h. The reacti o g Was di l'wted wi t R-NCH Waﬁﬁr, and the
pr eci pitatepthe at er yler was reg ed byFvacuumwg btration to afford
1016 as a gr eyie@owder (@%@%4 FN36% ) LGVB=&GBkgHT 20427 (M + H) +.
Syntshesi s of brom de 82 A sol'uti on of hydro8#afrdine 79 (0.25 g, 1.1 mmol)
in pyridine (5 nm) was cooled to O C and treated with a solution of acetic
anhydr iSyathesis bf tridzelell@11nmol ) in pyridine (5 nL) and then stirred at 120 C
for 1.5 h. The reaction mxture was diluted with ethyl acetate, washed 25
\évithdl. 0 M molﬁtmwaﬂgé 52;»1 Q@aﬁ]*gl d.z&mholsaipmpargﬂd a&ﬁﬂ@%@.ﬁﬁﬂh',)mdﬂé&ﬁbﬁbogate,
ried over Na2SO4, and the solyent evaporated in vacuq, The crude product
was purtil OargyoqifeQL> %Wéﬁ%@@ﬁéﬁ%ﬁ@ﬂ igred et ot & BF Oniteelhgseagionmirtesr i1 m
(0.10 Giris3%fed wRHUHLES] sndicCRRROYRLE ] Fabh SRbMbd 208 ester 81
(0,15 g sghusd ity )I?Z@Eérom de 82 ég 10 % Jash A oiuto ,pﬁ%o arf%!pgtﬁigssi um
carlfonailé i W1 18s e bigrsn yolidd0. ?6&5&48" o) 2OMP(BSD) wzB3AEM tB)'83 nl) and

wat er

Synthesis of triazole 1012

A solution of azide 53 (0.10 g, 0.26 mmol) in N-methylpropargyl amine 75 (0.50 mL)
was treated with copper iodide (5.00 mg, 0.026 mmol) and stirred at 23 °C for 12 h. The '

solvent was removed in vacuo, and the crude product was purified by preparative TLC to
15  afford 1012 as a brown solid (0.038 g; 32%). LCMS (ESI) m/z 453 (M -+ H)",

Synthesis of triazole 1013

A solution of azide 33 (0.10 g, 0.26 mmol) in N, N-dimethylpropargyl amine 76 (0.056
mlL, 0.520 mmol) was treated with copper iodide (5.00 mg, 0.026 mmol) and stirred at 23 °C
for 12 h. The solvent was removed in vacuo, and the crude product was purified by flash
20 chromatography to afford 1013 as a yellow fllm (0.073 g; 60%). LCMS (ESI) m/z 467 (M +
H)'.



{ foll owed by potassiump
1 (0.292 g, Os@nBesi®lttiazolbgom xt ure was degassed by evacuating the air from

(0.83 nL) was degassed and treated with Pd(dppf)Cl2 (10.0 ng, 0.012 mmol),
degassed agai n, WO 2005/019211 PCTI US20041017101 -166 and stirred at 80 C
for 2 h. The reaction m xture was diluted with CH2C12 and washed with

water. The water |ayer was extracted with 2 x CH2Cl2, dried over Na2SO4, and
the sol vent weswpomatied i n vacuo. The crudg product was PEAFREEOBYO% | ash
chromat ography and preparative TLCto aflford 1017 as a white powder (0.054
g; 329 . L ‘(’55') i/z,425 (M+ H+. 5 Exanple 7 - Synthesis of Conpounds
1018- 1019 ‘stiaﬂWW ates the synthesis of conpounds 1018-1019. Known

aryl iodide 83 was _ coupled to 4- hydI‘OXéITEt hyl boroni,c acid to afford biaryl
al cohol 84. Al cohsplugen ghpropaey amited'4 (P94 i, dd mmolyinmethyens chlsdde (23 mbkyne
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O Pihfdy 2.5 HONThekeROn mikuEvas N8 wOhSAREN, washed W11 .0 BEREN3

Sihesie RSt BBt B e Bt P BN E

DVF.  4- Hydr snaytB@édNdnt dapbhesayih banenb srfatdiidyde #910.91g; 382§ nmol ) was added,
ﬁosphate (K3PO4, 0.804 g, 3g.79 mol ) and Pd(PPh3) 4

the flask, and refilling wwth argon (3 tines), and then heated to 100C for

| 4 hours. The mxA%l%ti&@éfeﬁic%@ﬁ@.lB , €99 hunf@ifin i LNED) RAY tdatddOR hy'IeV’ﬁe”

1 ethyl acetate and water. T
i acetate, an.17rg 0&8minok dndeappai iodide (Hidhme, WX mawheud afitréd 45128 € fordkGled over

VoS, B9 PUERSB el L e B BRSO ARRgR-20, Al o2 o1 1o @

e aquelus phase was extracted wth et

* . chromatography to afford 78 as a white powder (0.16 g; 68%). LCMS (ESI) m/z 618 (M +
Nay*.
A solution of 78 (0.15 g, 0.25 mmol) was treated with HCI (1.3 mL of 4.0 M solution in
dioxane) and was stirred at 23 °C for 2 h. The solvent was removed in vacuo, and the residue

15  twice redissolved in methylene chloride and evaporated to afford 1014 as a white film (0.14 g,
100%). LCMS (ESI) m/z 496 (M + H)".

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.mm01) and was stirred at 90 °C for 12 h. The reaction mixture
20 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 uL, 0.10 mmol) and tetrabutylammonium flucride (0.21
mL of 1.0 M solution in THF) and was stirred at 23 °C for 16 h. The reaction mixture was
25  diluted with CH2Cl,, washed Wlth water, dried (Na;S0y), and the solvent removed in vacuo.
The crude product was purified to afford 1015 as a white powder (0.020 g; 47%). LCMS (ESD
m/z 432 (M + Na)". '

Example 6 - Synthesis of Compounds 1016-1017

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

30 converted to bromide 80 which was subsequently coupled to boronate 81 to afford compound



8% to afford al cohol 84 (0.315 g, 0.838 mml; 33% as an ivory solid. An
anal ytical sanple was obtained by recrystallizing the material from

nmet hanol / net hyl ene chl ori de/ pentane. LCVMS (ESI) ns/z 377. 25 Al cohol 84
(0.889 g, 2.36 Mol ) was suspended in 0.3 nL nmethylene chloride and 0.3 nL
DVF. Trywet-dyd@amipe (0.66 nL, 4.74 mmol) was added, ap@ribdv@osorxiour e was
cooled to WO 2005/019211 -167- PCT/U$2004/017101 OC. Met hanesul f onyl
chloride (0.260 nL, 3.36 nmmol) was added dropwi se, and the m xture was

st i rr ed0¥GrHBoxsanidiag 79 whtiransformedtonnsdinimn$d avtidh wasnedpled tdbeeblzyd acet at e
and wa r ic layer was washed with brine, dried over S,
and evgggdr%f?oggfmﬁfﬁtgmragg?gue Wa>s/ di ssolved in 3 nL DVF, and sodi um ag/igde
(0'3848%311%691 | mol) was added. The mixture was 5 heated to 70C for 4

hour s. e Teaction mxture was partitioned with ethyl acetate and water,
and the organic | ayer was washed with bring, dried over MgSH, and
evaporated. The residue was chrorr&%rrfdgy on silica usingga gradient

m xture of met hafibl /et hyl ene chl or} % Y0 4% tp~afferdiazi de 85 (0.480.
g, 1.20 m;@"&ﬁt”%@é&%’a t \do LOMG (Esﬁ*}O;@esis of
triazoles 19 AZide 897 08%9g, 0-209 mol ) Awgst di ssol ved iy 0.7 m, THE
and propargyl ssal cohol (25 L, ¢0.400 mmol ) was added, f okdowed by‘f uni g' s

base (73 L, 0,4Q0,nmol) and copper(l) iodide (0.040 g, 0.210 nmol). The
m xture was aglréwéd to stir overnight at roomtepperature, and then was

placed in a -20C fre ‘@?\% days. The,m x e’was then partitioned with
et hyl ac V\%ﬁ rhklzkihe aq M\@bﬁpextract ed with ethyl
acet ate and he?‘ﬁlS 2%retthgnol t hydgme chlroride. \hge conbi ned organic

| ayer was washed with brime;~dried over My and e“ﬁa_por ated. The residue
was _chromat ogr aphed on silica using a gradient mxture of

met ﬁangﬂr}ﬁ’é?g? OXYAAIEI 106t0 8% to afford triazole 1018 (0.060 g,
0.131 mol; 63% as an ivory solid. LCVMS (ESI) in/z 458. Synthesis of

triazol e 10fgoionsf ddragmonbenyiapstogitrily (333, pDimsetenel i Wl wast. 5 nL THE
and di < NELOR- 21 = Am g?glln) fol lanwed b

i -Pr Zi\lgﬁﬁt%wﬂfgalﬁ%éb‘}%wn%%?@g%dé?%g%i eag?W| ot de n(egﬁrgré)gﬂgﬁgeo@?,@é S?TTN ). yThe :
m xt ur ennal} ared tefuweed fool .§hi Additienalisgditmaticartmaate (0.8inges.dtnmd) 4idhe sol vent s :
evapor at ed overni.ght w t.h iti.ve pressure . fro rgon.gas)., The residue
was ps u &%ﬂﬁ@ﬁm@ﬁ h&?‘ﬁ\}ﬁ"ﬂ%“e@g@e& gﬁ&nﬁgﬁ WF%W«Q% WP"@ ﬁfe% a"gﬁ]ﬂl I‘%"F *¥¥d t hr ough
celipt e reflked &7 1pad TOF r&Rlitnt i@ weRshel Wi hCehhle sBRehEERACAIdR WREJY | ene
chloride, and the conbi ned org}gnl c . washes were evaporated. The residue was

- chr onat®#fiag hedrosyamidine 72 aga blyg pawderdti0@nd4M-xt ure  of net hanol / met hyl ene
chl ori de ég%to 14% and the product obtained was triturated with nethylene
chl or i denthesis pbhramide 8%he tan solid was collected to afford triazole 1019
(0.072 g, .
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,
15  0.15mL, 0.97 mimol) 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
Nay8Q0y, and the solvent removed i vacuo to afford bromide 80 as a yellow poWder 0.11 g
49%).
20  Synthesis of boronate 81
A suspension of N-[3-(3-fluoro-4-iodo-phenyl)-2-oxo-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



0.149 mmol ; 44% . LCMS (ESI) mz 485. } WD 20051019211 PCT/ US2004/ 017101
-168 Exanple 8 - Synthesis of Conpounds 1020-1021 Schene 8 illustrates the
synt hesi s of conpounds 1020-1021. Bronoketone 86 was subjected to
allcylation with thioureas 87a and 87b to afford thiazol es_88a and §8b

- respectivel YWO2050R1Ing of 88a and 88b Wil% boronate 81 ViAIGeY*H18% ol es
: 1020 and 1021. 5 Schene 8 NHR 0 NHR Br 0 'R2003, di oxane 5~N ~ Ft 81
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Synt hesi s oﬁis(atﬁhaﬁﬂblmsﬁaao)&ma@pﬂtaainﬁﬁ(lr)QP&@pgmzclz,@.3m~gpl1.)5 186l djos eghived i n
di oxane (10 nmL). Thiourea_87a (0.19 g, 1.2 mol) and potassi um carbonat e
(0.28 g, 2 ANy tGREICERtEEddBe LEEHARTRIXEIS Yanihgn degassed threetines 3535 Wdgy ¢ feady
stirred at @t ¥ sl Wasx RRARE raadid ut ed
wi th 100 m%?&?ggﬁgﬁgfo\fg?%ﬁ%ﬁé{dﬁosat . ?‘23}. Ede%&r?@;&r}g%bri ng.{dwreﬁé[héalc%ﬂtljééous
washes Vier ercadimokwes xomalstes thewpachoiOH2@E2 Waa crolbd dora) to Thie teopdsatmededirgani ¢

extracts e dri over 3. iktered and ncentyated in vacuo to
afford soa by el P s s By e OO R SohE ot YRR Redied
purificati oid thédfaeblsShycrWag ebRtedMith dilyt acdlte BYRIED@HI)S TBE céhibiazdb@adie20 The
crude aryl brom de 88a obtai ned above (0.20 g, 0.56 mmlé})@ boronate ester 81
(0.25 g, o.@@ramequaﬁhadr@@d@qu@zéogﬂ)ﬂlésgmr@teﬂws Fhsodgien(sd mia, 1: 1: 1

m xture of I f&?ﬁ? t e :ﬁﬁalﬁ assed
by al t er nat %Iltlé;gl dé’%%?‘??ﬁté 1 g fat%{ggl \ggf‘f%%é(f%ﬁgénrhgge??%g%&?n )?Pt%?%{ an u? I ng

wi th dri0 ar ganfurthiéreliied de vaoen toafse thewasletdegired20-{ 3¢ 2ifladroah (A2 Attetamethdn 80C
oil bath fo h. The reacti.on m.xture .cool ed, t.o roo at.ur.e,
il uted w + 3 0eeasish bR rat TRuRr  TuePare SR Al n
each). The mayeas J48HNRES br@iesdid Ghr@xkdsagseicRACHIM tdbeRedin suBsehuent
C132C12/ MeOH. The conbined organic extracts were dried on K2C03, filtered,

‘and concent ¥a¢ti#si n vacuo to afford
Synthesis of compound 1016

15 A solution of boronate ester 81 (0.085 g, 0.220 mmol), bromide 80 (0.055 g, 0.220
mmol), and potassium carbonate (0.12 g, 0.90 mmol) in dioxane (1.4 mL), ethanol (0.46 mL)
and water (0.46 m].) was degassed and treated with Pd(dppf)Cl; (6.0 mg, 6.7 pmol), 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

20  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 énhydride (0.11 mL, 1.1 mmol) in pyridine (5 mL) and
then stirred at 120 °C for 1.5 h. The reaciion mixture was diluted with ethyl acetate, washed

25  with 1.0M HCI (aqueous), washed with saturated aqueous sodium bicarbonate, dried over
Naz S04, 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),
30 . 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,



0.48 g of a brown solid which was purified by silica gel chronatography
(25mm x 6" colum 25 eluted with 7:3 acetone/ hexane) to yield 1020 as an
off-white solid (0.17 g, 0.32 mmol). LCVMS (ESI) nlz 525 (M+ H+. WO
2005/ 019211 PCT/ US2004/ 017101 -169- Synthesis of thiazole 1021 Conmpound 21
was synVR8¥Mehccording to the progﬁgﬁflure descri bed®@HBBARH¥Y3020, . usi ng
thiourea 88b in place of 88a. The reattion yielded 1021 as a white solid
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15 acetam,de 51 (3.0 g, 8.4 mml) 51 was dissolved in CHCl12 (20 nlL) and
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Synthesis of azide 85

Known aryl iodide 83 (Gravestock, M.B., International Patent Application
W09910342) (1.00 g, 2.52 mmol) was dissolved in 6 mL DMF. 4-Hydroxymethyl-

15 phenylboronic acid (0.461 g, 3.03 mmol) was added, followed by potassium phosphate (KsPO4,
0.804 g, 3.79 mmol) and Pd(PPhs), (0.292 g, 0.253 mmol). The mixture was degassed by
evacuating the air from the flask, and refilling with argon (3 times), and then heated to 100°C
for 4 hours. The mixture was allowed to cool and was then partitioned between ethyl acetate
and water. The aqueous phase was extracted with ethyl acetate, and the combined organic

20  phase was washed with brine, dried over MgSO,, 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 377.

25 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




stirred at roomtenperature for 4 h. The m xture was poured into 100 nL sat.
aqueous NaHCO3 and extracted with CH2Cl12 (3 x 50 nlL). The conbi ned organic
extracts were washed wth brine, dried over MySO™4, filtered, and
concentrated to give 3.9 g of an oily yellow solid. 20 The crude mat eri al
was purifiedv@guospItla gel chronat ography to give chI or i FETHF2YOLH s £ -
white solid (2.7 g, 7.2 mmol). LCVS ESI) z 377 (M+ H+, 418 (M + CH3CN +
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‘mxture was directly purified by preparative TLC (1% NH40H 10% MeOH 89%
CH2d 2) to S¥iftbesds ai0Rdz¢16 1018 g; 24% as a tan powder. LCMS (ESI) mz 423.1
15 (MtH) +. Synthesis of triazole 1023 A solution of 90 (0.19 g, 0.50 nmol)
in DMF (2.0 nL) Aeide 85 (aih(ﬂ%cg Wi208 ndmdl) ad dissmhel e O.Q(ﬂrLIOEHthdpﬂnp@rgyﬁdbt)hcénd

The remot! oML PUTERTED) wes aiied tolorreel B Gnni8h beey Vi o e kepper)
preci pi t at ejodfic\1B.940 £Q).2M0aHM C% fThé fi-ahehs NGt @ﬂmﬂ%h ﬁfb&iﬁbip\éﬁhﬂ—c
(10% MeOH 45% CH2d 2 45% c) to afford 1023 (39 as a white

powder . LCMEd(tEst )vaml@cedma 22((’1&‘4 freerprian daymaThe Wﬁé@ﬁ ﬁleaﬂnattréw%dzmtb sthybo4
W th 5 25 aipi aftull R hoadibol lafer i I¥Rded Ru iy bl B ° 18 0
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mixture of methanol/methylene chloride (1% to 8%) to afford triazole 1018 (0.060 g, 0.131

mumol; 63%) as an ivory solid. LCMS (EST) m/z 458.

Synthesis of triazole 1019

20 Arzide 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

25  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 methanol/methylene chloride (0% to 14%) and the product obtained was triturated with
methylene chloride and pentane. The tan solid was collected to afford iriazole 1019 (0.072 g,
0.149 mmol; 44%). LCMS (ESI) m/z 485.



by filtration and suspended in 50 niI of a 1:1 mxture of CHZCIZ and MeCOH.
The insoluble mterial (55 ng; 26% vvas I solated by filtration and assi gned
the structure of 1024. LCM5s (ESI) mz 426.1 (M + H)+. The soluble nmateri al
was i sol ated by evaporation and purified by 30 preparative TLC (1Y0NH40H 10%
MeOH 8WOCHEMIZI1It 0 af ford a white powder assigned tHE/USIHEETQte of 1025
(39 ng; 19%. LCMS (ESI) miz 489.2 (]I\QSJF C143CN +Na) +. WO 2005/ 019211
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sol &t i Bchdme 8 et hanol , 648 ngy, 0.75 nL) at room tenperature under N2. The
resulting reaction mxture was 10 stirred for 10 mn at roomtenperature
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Synthesis of thiazole 88a

Bromoketone 86 (0.29 g, 1.0 mmol) was dissolved in dioxane (10 mL). Thiourea 37a
(0.19 g, 1.2 mmol) and potassium carbonate (0.28 g, 2 mmol) were added sequentially and the
10 resulting slurry stirred at 50°C for 4 h. The mixture was cooled to room temperature, diluted
with 100 mEL CH,Cl,, and washed with sat. aq. NaHCOs3, and brine. The aqueous washes were
back-extracted with CH,Cly (2 x 50 mL). The combined organic exiracts were dried over
KoCO;, filtered and concentrated in vacuo to afford 88a as a yellow solid (0.32 g) which was
used without further purification. LCMS (ESI) m/z 353 (M + H)".

15  Synthesis of thiazole 1020

The crude aryl bromide 88a obtained above (0.20 g, 0.56 mmol), boronate ester 81

(0.25 g, 0.66 mmol), and K>COs (0.14 g, 1.0 mmol) were combined with a 1:1:1 mixture of
toluene, ethanol and water (2 mL each). The slurry was degassed by alternately applying high

_ vacuum to the reaction mixture and flushing with dry argon, The reaction vessel was then

20  sealed and heated in an 80°C oil bath for 14 h. The reaction mixture was cooled to room
temperature, diluted with 100 mL 9:1 CH>Cly/MeOH, and washed with water and brine (50 mL
each). The aqueous washes were back-extracted once with 50 mL 9:1 CHyCl,/MeOH. The
combined organic extracts were dried on KyCOs, ﬁltéred, and concentrated in vacuo to afford
0.48 g of a brown solid which was purified by silica gel chromatography (25mm x 6” column

25 eluted with 7:3 acetone/hexane) to yield 1020 as an off-white solid (0.17 g, 0.32 mmol).
LCMS (EST) m/z 525 (M + H)".



by filtration, washed wth H20 (2 x 10 nL), and dried in vacua to afford the
desired triazole 1026 (312 ng; 671) as an off-white powder, which was of
sufficient purity to be used directly 15 in subsequent reactions. LCM5S (ES1)
mz 468 (M+ H+. Synthesis of conpound 1027 A suspension of 1026 (165 ny,
0. 353 ol ) wWioasiydious THF (5 nL) was treated withp-t8CLEREEPYEHi ¢ acid
nonohydrate (34.2 ng, 0.18 nmmol) and trlﬂréqt‘nyl orthoformate (374 ng, 0.386
m, 3.53 mml) at 25C under N2, and the resulting mxture was warnmed up to

. 20 refl ux f&)’l’lﬂ@sﬁ"fﬂ@z‘%‘b]r%nts were renoved in vacuo, and the residue was

~directly purified by colum chromatography (5-10% McOH CH2Cl 2 gr adi ent
~elution) to aff éromnored Yewps vathesigedrsaerdingdo themiocedye degyiped abayeipr 1020,
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reacti on was conplete, the reaction m xture was concentrated in vacuo, and

the residue was ScHim®S illustrited ht kaahddls oF 0bpIINED I 02781 (28" ARBYIiLO8PHas
McOH/ CH2C12 gradient elution) to afford triazole 1028 (93.9 ng;, 66%. as a

pal e- yel | ovdesmitdcted andrbkylated) with ehiorideA§ tp pffardigmidela nificanide of Wyashesi s of

P

ot on Bl g RRRigbidt MGiEN Bt pidhie 154 SHESARAAHITAVE |
| 1 0 HO- -tP\iaMbwithbénzg}l ciddide gﬂ-gavé.ﬁﬁﬁole 1003, (Bitdsin( ¥ 4K éikyléﬁorﬁoféqw v) p H
_ ESE{ \[/);VF pogégnp%c%zﬁrh@o guz)ei thtorgg 90 ﬁflql_qled a n;lxtl}lllgle éf té:t/ra{zg{e 1024 c%%trazole &&255

Scheme 9

o] 1. HCI Daij R Q N H
e . . ;\PLD \&,

NHz 2. iPrpNEt
R Q
N . . o \/H
'
Bt g g ) N 91 HN, i 1022

90 Y

N-NH }'/ #lj)liNHz ’
”\//N l ee00s \ Csy00; )
E o] R 0
S Yo 0
N_Nrﬂa iw_u:z: OO0
HN N 1024 H

+ Ul
N. 2~
1023 N Ntz 1028

Synthesis of chloride 90

N-[3 -(2-ﬂuoro-4’—hydroxymethyl-biphenyl-tl?yl)-2—ox0-oxazolidi11-S-ylmethyl]-

15  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
stirred at room temperature for 4 h. The mixture was poured into 100 mL sat. aqueous
NaHCO; and extracted with CH,Cl; (3 x 50 mL). The combined organic extracts were washed
with brine, dried over MgSQOy, filtered, and concentrated to give 3.9 g of an oily yellow solid.

20  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)*. |



AcHN Synt hesi s of piperazine 1029 A solution of aldehyde 92 (rmade from

i odi de 50 and 4-fornyl boronic,acid in the sanme ,15 fashion as
N-[3-(2-fluoro-4'-hydroxymet hyl - bi phenyl - 4-yl) - 2- oxo- oxazol i di n-5-yl net hyl | -
acetam de in Exanple 1) (180 ng, 0.5 mmol) and 2-piperidi n-4-yl -ethanol (65
ng, O. m@9ﬁﬁﬁm”¥ﬂ5 mol) in anhydrouz THE (4.0 ni) aPfdr/EFq9Ht %W DVF (1.0
m.) was treated with sodium triacet yborohydrlde (160 ny, 0 75 mmol ) at
25C, a%%“* e gg éf g mxture was stirred at 25C for 12 h. When TLC and
LCMVS s ¥R |ve am nation reaction was conplete 20 the reaction
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standing at roomtenperature in vacuo. LCVS (ESI) nilz 470 (M + H+. 10
Exdfipl Synthesis 8§ nithitesi022of | m dazol e 1031 Schenme 12 depicts the synthesis of

tetrazol e derivative 1031. D p-Hydroxyphenyl- glycine was converted to
triflate 95A subitivh ofi@$ (ZuhgleEmiol) ic CHPCE 1.0 enll)orem@hied 8dthtgridint or d

al cohol | atj.on, of , 96, dis cement_wth the anjon of
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Synthesis of triazole 1023

A solution 0£90 (0.19 g, 0.50 mmol) in DMF (2.0 ml} was treated with 1,2,3-triazole
(0.058 mL, 1.0 mmol) and cesium carbonate (Cs,CO3, 0.33 g, 1.0 mmol) and stirred at 23°C
for 16 h. The reaction mixture was diluted with HyO (100 mL) and the resulting precipitate
20  was isolated by filtration and purified by preparative TLC (10% MeOH-45% CHCl-45%
BfOAC) to afford 1023 (39 mg; 19%) as a white powder. LCMS (EST) m/z 473.2 (M + CH;CN
+Na)*,

Synthesis of tetrazoles 1024 and 1025

A solution 0£90 (0.19 g, 0.50 mmol) in DMF (2.0 mL.) was treated with 5-

25  aminotetrazole (87 mg, 1.0 mmol) and Cs,CO3 (0.33 g, 1.0 mmol) and stirred at 23°C for 12 h.
The reaction mixture was diluted with H,O (100 mL) and the resulting 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 iéolated 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

30  preparative TLC (1%NH;OH-10% MeOH-89% CH,Cl;) to afford a white powder assigned the
structure of 1025 (39 mg; 19%). LCMS (BST) m/z 489.2 (M + CHsCN + Na)™,
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sol uti on of Dp-hydroxyphenyl glycine (23.8 g, 142.3 mmol) and potassi um
carbonate G3%45%/09921284. 6 Mol ) in THF (200 nl) and H20 ¥@O0sa4de1ns treat ed
with di-tent-butyl 20 dicarbonate (BOC2017134.14 g, 156.6 nmmol) at 25C, and
the resulting reaction mxture was stirred at 25C for 2 h. Wen TLC and
LCVB showelixhiaple d0heSyndlaesisiof Congouadni26tand 0R?2 reaction m xture was
treated with ethyl acetate (200 nmL) and H20 (200 nL). The two | ayers were
separated, and Stenrd@diusra®es thetsyohesdast @xipbatisd028hid1EThWzidkaEstwise (200
m.), and the WD 2005/019211 PCT/ US2004/Q17101_  -174 conbi ned organic
extracts wewersdiodriarole 1028eWhigh 2@n then syhsequratly eyrdinediio; capppingd W%t'/h a2 N
HCl aqueous solution to pH 4 before being extracted with ethyl acetate (2 x
200 mi). TRetemeokbi ned organic extracts were then washed with water (2 x 100
- nmL) and saturated aqueous NaCl solution (100 m_N), dried over MgS™, and
concentrated in vacuo._The residual white 5+§mIH? s were further dried in
vacuo to afford the "ruflejdesi red asiw,08+,(365¢g} whi ch was of
suitable purity for use sthseguent Teacti ons.NA sotUtydp of acid 93
(4.005 g, 15 mol) in anhydretsAHERIOHN was treat eg-igrqplise with a 1 M
solution of BH3-THF in THE (30 lg® 30 nnnol) at 0-5C, and theP resulting
reaction mxture was stirged at ®- 5C for an addifjional 2 h. MWien TLC and
LCMB 10 showed that the reducttin reacti on was conplete, tfNreaction
mxture was treated with water (5@™) and ethyl acetate (50 niL). The
m xture was then stirregead, 25C for NTi fore being separated, and the
aqueous | ayer was ex -t h e?hy “Nace 2 x50 nL). The conbined
organi ¢ extracts wer 8TCHe ®shed with water, w20 nL) and saturated
aqueous NaCl solution (20 ni), dried over MgSO4, LgAd concentrated in vacuo.
The residue was then 15 directly purifigg by flash ¢l um chronat ogr aphy
(0-5% MBOH CH2C12 gradi ent elution) to AcHN

Synthesis of triazole 1026

A solution of azide 53 (383 mg, 1.0 mmol) in ethanol (4.0 mL) was treated with
cyanoacetamide (101 mg, 1.2 mmol) and a solution of sodium ethoxide (21% wt solution in
ethanol, 648 mg, 0.75 mL) at room temperature under N, The resulting reaction mixture was

10 stirred for 10 min at room temperature before being warmed up to reflux for 2 h. When TLC
showed that the reaction was complete, the reaction mixture was cooled down to room
temperature before being treated with IO (10 mL). The white precipitate was then collected
by filtration, washed with H,0 (2 x 10 mL), and dried iz vacuo to afford the desired triazole
1026 (312 mg; 67%) as an off-white powder, which was of sufficient purity to be used directly '

15  in subsequent reactions. LCMS (ESI) m/z 468 (M + H)". '

Synthesis of compound 1027

A suspension of 1026 (165 mg, 0.353 mmol) in aﬁhydrous THF (5 mL) was treated
with p-toluenesulfonic acid monohydrate (34.2 mg, 0.18 mmol) and trimethyl orthoformater
(374 mg, 0.386 mL, 3.53 mmot) at 25°C under Ny, and the resulting mixture was warmed up to
20 reflux for 2 b. 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 .
cbmpound 1027 (42 mg; 25%) as a white powder. LCMS (ESI) m/z 478 M+H)".



af ford desired al cohol 94 (2 50 g, 66% as a white powder which was of
suitable purity for use in subsequent reactions. A suspension alcohol 94
(670 ng, 2.65 mmol) in CH2C12 (10 nlL) was treated with N

phenyl trifl uoromet hane sul fonam de (947 ny, 2.65 nmmol) and triethylaniine
(535. 3 ™9 2005/M821120 L, 5.3 mmmol) at 25C, and the reBUTAUBWE/HEHAti on m xture
was stirred at 25C for an additionall2-1 Wien TLC and LCMS showed that the
reactl%was conplete, the reaction m xture was quenched with water (10 nlL)
and cHidiamplopl niyutheyieot ianola 028 were then separated, and the aqueous

| ayer was extracted with CHCI2 (2 x 20 nlL). The conbi ned organi c extracts
were then veskpensionofavide 53 (124 me, 9824rinmanid ashydrowst lettdimgaredfi® B sol ut i on

10 nmL en d i Terelduevvas
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t enper 4dti 1028(1193 heg é@s%)asermla-gﬁkow mhdn{,@Mﬁ (GI'ESI\}BJQ/ZGI!GQzélSBISJeH)+ three tines
under a steady stream of argon before being treated with Pd(dppt)2Cl2 (184
ng, VOROAPIO1D 28 inthdsiSef Fipdyagih®d 0DM4 UL Fihediding. 1820 mml) at roomtenperature.
The reaction m xture was then degassed three tinmes again under a steady
stream of arghemdef DiuerHe therodadtive dmitdtibe cheafitttu®@io Kmthes18i29H:E and LCVB
showed that the reaction was conplete, the reaction mxture was cool ed down
t 0 Yoorh®3Penperat ure before being treated with water (20 nL) and et hyl
acetate (20 nL). The two layers 5 were separated, and the aqueous |ayer was
extract¥lemglh ethyl acetate (2 x 20 nL). The conbl ned organi c extracts
were washed vmtl& water (2 x 20 nL) and saturated aqueous NaC  solution (20
m.), dried over S04, and concentrated in vacuo The resi due was then
purified by fHas@ gol um chr orratqﬁ\?jrphy (0- 5A) @t 2Cl 2 gradient elution)
to afford (1-{4'- 0 HD/\/ Ho/‘v @

(acetyl am no- et hyl ) yl]-2"-fl uorg nﬁ/@yl 4-yl}-2 10
hydr oxyet hyl ) car B4m ¢ aci Otéﬁlﬁ Wtyfq‘“@ster 96 (1"2?343 g; 2% as yellow oil,
which solidified upon sta i ng F6Bm tenperature in va% Synt hesi s of
nesylate 97 A s spenS| ofetdf al cohol 96 (694 ng, 1.43 mmokgiNin anhydrous
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Synthesis of piperazine 1029

A solution of aldehyde 92 (made from iodide 50 and 4-formylboronic acid in the same

15 fashion as N-[3-(2-fluoro-4'-hydroxymethyl-biphenyl-4-yl)-2~oxo-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,

20  the reaction mixture was concenirated 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 colotless oil, which solidified upon standing at room temperature in vacuo.
LCMS (ESI) m/z 471 (M + H)".



BT et et e T eaction M xture was quenched with wat er (10 m.). The two

| ayers were separated, and the aqueous |ayer was extracted with CH2O 2 (2 x
10 tL). The conbi ned organic extracts were washed with water (2 x 10 nL)
and saturated aqueous NaCl solution (10 20 niL), dried over MgSO™4, and
concentrat‘gg bon/ %‘ﬂ?&’ The residue was then purified bypd¥ashosgelbymm

chr omat ogr I% () Yo MOH CH2C 2 gradiemt -elution) to afford nesylate 97
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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,0 (200 mL) was treated with di-fert-butyl
20 dicarbonate (BOC;0, 34.14 g, 156.6 mmol) at 25°C, and the resulting reaction mixture was
stitred 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,0 (200 mL). The two layers

were separated, and the aqueous solution was extracted with ethyl acetate (200 mL), and the



L' O ,H PddPPCl z 4 Pd(dPP92C] 2 H TEA, dioxane H tol uene/ Ene/ Et OHW O BOCHN
BOCHN BOCHN K2CO3 99 100 102 N.. CdcCcHcCcooCl 1033 NI ~ | ~ F Ni-Pr2NEt O
H 1032 1034 H2N Cl 2CHO00I 15 Synthesis of iodide 99 A solution of known

5- am nonet hyl - 3- (3-fl uor o- 4-i odo- phenyl ) - oxazol i di n-2-one (2.02 g, 6.0

mol ; se . ent Nos. 5,523,403 and 5, 565,571) a ' car bonat e
(1. 66 g,%‘fz@amﬁﬂ%ﬂ) in THE (20 nL) ang,H20 (20 ni) M@Tﬁﬁgg’?@w%th BOC20

(1.334 g, 6.12 mmol) at 25C, and the resulting reaction m xture was stirred

at 25C T Qfmiindk orfifNextiabis ek &%eapﬁﬁ,‘%‘ﬁ@dﬁs gé}gr ?g%t‘ﬁ%i%?dlg?%\»ﬁg g&l(lgt e, the

reaction mxture was treated with ethyl ‘acet 0 m).
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vacuo. The residual white solids were further dried in vacuo to afford the

cruded dedids ware fydherdried & yopuaty ajfordtheprudadpsited neld 98136 gt Ui3hk whishiwas f or
use in s%ﬁ@gg@&msgﬂp%bﬁ%g&% of boronate 100 A sol ution of iodide
i 'n 1,4-

99 (1.1177q, . roxane (25 nL) was treated with 5

4,4,5,5-tetragethyl - 3 IQxaboy ol ane 8 e 3., 82 ) and
triethylam neﬂ%f’bf}';%n %féafmdlgo(%ﬂ@ég, gsf%mgmm%}hygfor{g%% @@@r@&ﬁe@eggﬁd t he
resul ti ngropRRG A NMyvXdoliftien W BH;-deTas JBTH gbﬁﬂg 30ink¥R6l) M HEPC, angtigady stream
of argon before being treated w th Pdo%g]%p )2C12 (107 _ng, 0.13 mmol) at room
t enper at FFtingrracagaiiusy was stitglat (nd G ivea widiionakdihy Rihss TLCAsd L& n under

¢ o T SRR A RSO BT S sl e TLC
cool ed déimE oand@thpl acetate (50 mL). The mixture was then stirred at 25°C for 30 min before
being separated, and the aqueous layer was extracted with ethyl acetate (2 x 50 mL). The
combined organic extracts were then washed with water (2 x 20 mL) and saturated aqueous
NaCl solution (20 mL), dried over MgSQy, and concentrated in vacuo. The residue was then
15 directly purified by flash column chromatography (0-5% MeOH-CH,Cl, gradient elution) to
afford desired alcohol 94 (2.50 g; 66%) as a white powder which was of suitable purity for use

in subsequent reactions.

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
20 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 CHCl, (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
25  MgS0y, 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
30 toluene (24 mL) was treated with solid potassium carbonate (1.82 g, 13.2 mmol); ethanol (8.0.
mL) and H>O (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,



: ! f ed wth water (20 nL) and ethyl acetate (20
m.). The two |layers were separated, and the aqueous | ayer was extracted
with ethyl acetate (2 x 20 nL). The conbined organic extracts were washed
with water (2 x 20 nL) and saturated aqueous NaCl solution (20 nm.), dried
over MgS4. and concentrated in vacuo. The residual brgwpuRighs¥@f15 then
purified W&’ PR L ol um chr omat ogr aphy75(.10- 30% Et OAc- exa%ié)siygraéi ent
elution) to afford boronate 100 (646 ngy; 58% as a brown oil, which
sol i di fi edhauRapy) st AR tB8p@htufc AR réRADSHBLE Sya %eﬁ%gg%?gr@rggﬁ%ggﬁgag' tabl e

purity for use I'n subsequent reactions. Synthesis o ol ution
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Was ”eat(&!ét irhiblo it -ﬂ%&@%ﬁéﬂdﬁﬁiﬁ@ﬁﬁ?ﬁaﬂ&r&-@%em-ﬁ}-§- nmol ), ethanol - 30
(3.0 m.) 'and H20 (3.0 nL) at roomtenperature, and t'he resulting reaction

m xt UPe sidronyeihd satbamiy aséd fer iyl gnigey6 @46 @adilopasystawell, whisbsolidified e bei ng
treated with Pd{ f 5/ 211 PCT/ US2004/ 017101 -178 (52.3 nm,
0. 063 mm“ijgﬁé@%&%éﬁ%}%\%r&g%ﬁ%ﬁ? eaction m xture was then degassed

three ti ai.n under..a steady stream of argon before being warnmed up to
ref | ux fﬁ@‘ﬁ‘g“@\ﬂw{lﬂ 9% and LCMVB showed that the reaction was conpl ete,

the reaction m xture, was caool owmn .tqQ roomte r at re._bein
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acua nthesis of tetrazole 1032 )
vacua Sy separgtle , and the aqueo%ls layer was extracted with CHyCly (2 x 10 mL). The combined

organic extracts were washed with water (2 x 10 mL) and saturated aqueous NaCl solution (10
20  ml), dried over MgSO,, and concentrated in vacuo. The residue was then purified by flash
column éhromatography (0-5% MeOQH-CH,Cl, gradient elution) to afford mesylate 97 (647

mg; 80%) as a pale-yellow solid, which was of suitable purity for use in subsequent reactions.
Synthesis of imidazole 98

A sdlution of imidazole (41 mg, 0.6 mmol) in anhydrous THF (3 mL) was treated with
25 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 reéulting 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 showéd that
the reaction v&és complete, the solvents were removed in vacuo, and the residue was directly
30 purified by flash column chromatography (0-5% MeOH-CH,Cl, gradient elutiori) to afford
imidazole 98 (46 mg; 20%) as a yellow solid.



A solution of tetrazole 102 (350 ng, 0.748 mml) in EtOAc (5.0 nL) was
treated with a solution of 4 NHCL in 1, 4-di oxane (5.0 nL), and the
resulting reaction mxture was stirred at roomtenperature for 30 m n. Wen
TLC and LCVS showed that the reaction was conplete, 15 the solvents were

r enoved Wh200E81931L and t he resi due wa Oiéreat ed with aRCHYSBEHLE8di um

bi carbonate solution (10 nL) and Et '(15 m.). The m xture was stirred at

room t re.fo n before the two | ayers were separated. The
aqueous‘seﬁrﬂgli‘f@ qlié'g";@% i&’fﬁd vvith Et OAc (10 nml), and the conbi ned organic

extracts werge she h H and sat urat ed aqueous NaCl sol ution

(10 ni), dI’I‘AéEP ‘%W@Oleéﬁ ﬁ%@dlqwe(?g&@ ek gt &t r azol e
am ne A I (M+ R
Ayt et ich $PRNTCI BT AR ark CE’ﬁsp Oy B uteslib EroaldiMinbdidl bafidne 6 (1 0%,

ol ) |rn01ari¢typhmtul§ forBlonn. (Bhén Tﬂu} andva€MiSr shawedithai thé rediiicopasoqeppbitdyy | ami ne

0.3 v selfertiuee? SnfFop o, R0 R RS P el skl Pisoal 0. 5
for 2 rp-piheriphetylandl] G- cﬁcﬁﬂﬂﬂﬂl 5 yBndiRATdcEaRI WA IERARAE €031 (M8.8m@act i on

m xture was concentrated in vacuo. The residue was directly purifi ed by
flash c0¥mivasbisinst sy Hply solig. s6MB@SIoMEzdRE (rabi'ent el ution) to afford
tetrazole 1033 (43 ng; 48%yield) as a white solid. LCVMS (ESI) mz 445

(M+-H) * Wyonpgleds o Somthesis of/igtraztay 10884084/ 017101 Synt hesi s of tetrazol e 1034
A suspension of tetrazole amne 1032 (74 ng, 0.2 nmmol) in anhydrous CH2Cl12
(5 0 m) wdshemedd depicti the sphithesognfopsazelt dydiativescl 0334084, Idid@D9vias 0. 4 nMmol )

di chl or etyl ¢ rid 44 0.029 nm_, O and the
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showed thgoleAR! TRArdi@E s NP2 R dddBrd618 Ghin@M 03] whikk fa¥abscpesgnt rated in
vacuo. The residue was di rec;tmi/]r(gurl fied by flash’ col uim chronat ogr aphy

( 0- 5% Megiatadrp effordgeteagpled032 A) to afford tetrazole 1034 (41 nmy; 43%
yield) as a white solid. LCM5S (ESI) n/z 479 (M+ H +. Exanple 15 - Synthesis
of conpbthaes 13035 and 1036 10 Schene 14 depicts the synthesis of tetrazole
derivatives 1035 and 1036. Al dehyde 103 was reduced to 104 which was

coupled to boronate 81 g %&;d al cohoiN ion of 105, followed by

di spl acenent ' h sodi meazi |eI déel ,e ctd on of 107 to am ne
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15  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 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
20  showed the reaction was complete, the reaction mixture was treated with ethyl acetate (20 mL)
and H,0 (20 mL). The two layers were separated, and the aqueous solution was extracted with
ethyl acetate (20 mL), and the combined organic exiracts were then washed with water (2 x 10
mL) and saturated aqueous NaCl solution (10 mL), dried over MgSO,, and concentrated in
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103 A solution of 2,5-dibronmopyridine (26/7g, 105.5 mml) in toluene (1,24 L)
was cooled down to -78C hefore being treated dropwise with a 2.5 M sol ution
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reacti on was conpl et.e, the, 200510 11 PCT/ US20041 017101 -180 reaction
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again under a steady stream of argon before being warmed up to reflux for 6 h. When TLC and
10 LCMS showed that the reaction was complete, the reaction mixture was cooled down to toom
tempetature before being treated with water (20 mL) and ethyl acetate (20 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 20 mL) and saturated aqueous NaCl
solution (20 mL), dried over Mg8Qy, and concentrated in vacuo. The residual brown oil was
15  then purified by flash column chromatography (10-30% EtOAc-hexanes gradient elution) to
afford boronate 100 (646 mg; 58%) as a brown oil, which solidified upon standing at reom

temperature in vacuo and was of suitable purity for use in subsequent reactions,
Synthesis of bromide 101

A solution of 4~bromobenzylamine hydrochloride (2.22 g, 10.0 mmol) in aéetic acid (30
20  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 roém temperature, and the resulting reaction mixture was subsequently
stitred 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 info ice-water (100 mL). The precipifate was then collected by filiration, washed with
25  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
30 (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 a:rgon before being treated with Pd(dppf),Cl,



A solution al dehyde 103 (4.91 g, 26.4 mmol) in nmethanol (120 nL) was treated
with sodi um borohydride (1.18 g, 31.7 mmol) at 0-5C, and the resulting
reaction mxture was 10 stirred at 0-5C for an additional 1 h. Wen TLC and
LCVS showed that the reaction was conplete, the reaction m xture was
quencheW UWHOWMEder (20 m). The sol yants were then PCURBPAHIY Iy acuo, and
the residue, was directly purified E)y 1 ash coI um chr omat ogr aphy (5- 25%
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suspensSyathdfs ofiketaizole 1085 (2. 15 g, 6.0 mol) in CH2C12 (25 nl) was treated
with 30 diisopropylethylamne (1.551 g, 2.10 nL, 12.0 mmol) and
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saturated aqueous NaCl solution (10 mL), dried over MgSQOy, and concentrated i vacuo to
20 afford tetrazole amine 1032 (266 mg; 97%) as a pale-yellow solid. LCMS (ESI) m/z 369 (M +
Synthesis of tetrazole 1033

A suspension of tefrazole amine 1032 (74 mg, 0.2 mmol) in anhydrous CHyCl, (5.0 mL)
was treated with diisopropylethylamine (52 mg, 0.07 mL, 0.4 mmol) and chloroacetyl chloride
25 (34 mg, 0.024 mL, 0.3 mmol) at 0--5°C, and the resulting reaction mixture was stirred at 0-5°C
" for2 h. When TLC and LCMS showed the 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 tetrazole 1033 (43 mg; 48% yield) as a white
solid. LCMS (ESD) mfz 445 (M + H)".



'sodium azide (260 ng, 4.0 mmol) at roomtenperature, and the resulting
reaction mxture was 10 warnmed up to 40-45C for 3 h. Wien TLC and LCMVS
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Synthesis of aldehyde 103

A solution of 2,5-dibromopyridine (25 g, 105.5 mmol) in toluene (1.24 L) was cooled
down to —78°C before being treated dropwise with a 2.5 M solution of #-Buli in hexane (50.6
20 mL, 126.6 mmol) at—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



10 cool ed down to roomtenperature before being concentrated in vacuo. The
residue was then directly purified by flash colum chromatography (0-5%
MeOH CH2Cl 2 gradient elution) to afford triazole 1036 (67 ng; 52% as a
pal e-yellow oil, which solidified upon standing at room r%)erature in
vacuo. WOVBM/EBSIE nmz 411 (M + H)+. ng)arrpl e 16 - Syn?‘l?ﬂggﬁ@“% 173li azol e 1037
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15 A solution of boronate 81 (11.05 'g, 29.2 mmol) and bromide 104 (4.227 g, 22.5 mumol)
in toluene (150 mL) was treated with solid potassium carbonate (9.315 g, 67.5 mmol), ethanol
(50 mL) and H,0 (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(dppf),Cl»
(564 mg, 0.675) at room temperature. The reaction mixture was then degassed three times

20 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

25 solution (50 mL), dried over MgS0y4, 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 CHyCl; (25 mL) was treated with
30 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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suspensi on of al dehyde 92 (1.884 g, 5.3 mmol) in MeOH (25 nlL) was treated
~with a solution of NaCN (312 ng, 6.4 mmol) in H2O (10 nlL) and a sol ution of
amoni um chiwer 100801920 (340 ng, 6.4 nmmol) in H20 (15 nlL) BETESWOHAHYL he
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NVR was of sufficient purit to be used in subsequent reactions. LCVS (ESI)
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969 as a _color]egs qQil, which solidified upon standing at room tenperature
in vacuo. nithesisiof ppupe 1H '
15 A suspension of azide 107 (2.611 g, 6.8 mmol) in THF (25 mL) was treated with water

{0.13 mL, 68 mmol) and triphenylphosphine (PPhs, 2.14 g, 8.2 mmol) at room temperature, and

the resulting reaction mixture was subsequently stirred at room temperature for 12 h. When

TLC and [LCMS showed that the reaction Wés complete, the solvents were removed in vacuo,

and the residue was directly purified by flash column chromatography (0-15% MeOH-CH,Cl,
20 gradient elution)} to afford amine 108 (2.233 g; 92%) as a yellow solid.

Synthesis of tetrazole 1035

A solution of amine 108 (90 mg, 0.25 mmol) in acetic acid (3.0 mL) was treated with
triethyl orthoformate (0.1 mL) and sodium azide (40 mg) at room temperature, and the
resulting reaction was subsequently stirred at reflux for 4 h. When TLC and LCMS showed
25  that the reaction was complete, the reaction mixture was cooled down to room temperature and
 concentrated i vacuo. The residue was then directly purified by flash column éhromato graphy
(0-5% MeOQH-CII,Cl, gradient élution) to afford tetrazole 1035 (43 mg; 36%) as a white solid.
LCMS (ESI) miz 412 (M + HY',

Synthesis of triazole 1036

30 A solution of azide 107 (142 mg, 0.37 mmol) in DMF (5 mL) was treated with
thimethylsilyl acetylene (0.5 mL) at room temperature, and the resulting reaction mixture was



NVR was found to be a m xture of two diastereoners. LCVMS (ESI) mz 517 (M +
H) +.. Synthesis of tetrazole 1039 10 A solution of 0.130 g (2.52 mmol) of
nitrile 110, 0.033 g (5.04 mml) of NaN3, and 0.028 g (1.26 mmol) of zinc
bromi de (ZnBr2) in 9 m of isopropanol/H20 (1:2) was allowed to stir at
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was stirred at 0—-5 for 1 h before being gradually warmed up to room temperature for 10 h.

When TLC and LCMS showed that the reaction was complete, the reaction mixture was
concenirated in vacuo. The residﬁe was then directly purified by flash column chromatography

20 (0-5% MeOH-CH,Cl; gradient elution) to afford triazole 1037 (388 mg; 95%) as a white solid.
LCMS (ESI) m/z 410 (M + H)".

Example 17 - Synthesis of Piperazine 1038

A suspension of the aldehyde 92 (142 mg, 0.4 mmol) in MeOH (4.0 mL) and THEF (1.0
ml;) was treated with 1-(3-chloro-5-trifluoromethyl-pyridin-2-yl)piperazine (106 mg, 0.4
25  mmol) and sodium triacetoxyborohydride (160 mg, 0.8 mmol) at 25°C, and the resuiting
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 direcily 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 standiﬁg
30  at room temperature in vacuo. LCMS (ESI) m/z 607 (M -+ H)'. |



e

LCMS (ESI) mz 409 (M+ H+. 10 Exanple 20 - Synthesis of Conpounds
1044- 1046 Schene 16 depicts the synthesis of aryl bromdes 112-114 required
. for the synthesis of conpounds 1044-1046. Epoxide 111 was treated with
1-fornyl piperazine to afford a mxture of 112 and 113. Epoxide

ri ng- openi ngoodoeskdid2iwi t h i ni dazol e afforded 114. These bPORUSWS4/0NGEe
coupled with boronate 81 to deliver the- ﬂ-@r-get conpounds 1044-1046. 15

Schenme 16 O 0 n HOBr Br N\HHNN O'V Br +/~ HO 111 112 N~ 113 N2-NH -

0---41H Enampholir Synthasisyhitetearoles 403%H2i de 111 To a sol ution of
4- bronostyrene (5.00 g, 26.8 nmol) in CH2C12 (130 nl) was added 4-
| et hyl m)r phoI i nScidnmedd SobowdiNg sydthesdoofpompoFnds 1A31042aiNiirde dldis candkrizddobsen

! cataly

&St [ 1 St avhishone depioieciactp i temasols 1040 Trtirrole 035 pefaylad

| manganese( k¢ kiforahioat Ivdﬁchﬁé’s&uﬁﬁquénﬂ%‘ﬁeﬁ%ﬁ&cﬂedt&h@ldsmwt| on was cool ed to
| -78C- then nz-cbl oroperbenzm c acid (nz-CPBA, 7.40 g, 42.8 mmol ) was added

{ in foursporgeh@nsievery 10 min. The mixture was stlrred at -78C for 2 h. The
reacti on was quenched by addition of sodiumthiosulfate (Na2S203) sol ution
(10.0 g in 30 nL water), then the caoling bath was renoved, and water (70 25
i m.), IN sodium hy ﬁl de (NaOH, 6frtyy was added. The agyieous phase was
Qextracted with WO 2 .A 017101 -18@ CHZ2E12 (30 L x 3),

i dried with NaZSO4,N°a vapor at ed¥ SI due was E’E by flash

i chromat ography (4:100 canei" to yrel @
General procedure for t ﬂ‘:)(laeSL_S_O.f. brro
a suspensi on of epoxife 111( wipl YNy in ace‘%gqN i trfite (3 Do
tenperature was added |ithiumer bﬁ'ﬂ”di‘z te "PPi C14yad. 05 Mo : .
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Synthesis of nitrile 110

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

10 (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 beiﬂg warmed up to 50°C for 1 h. When TLC and LCMS showed that the
teaction was complete, the reaction mixture was cooled down to room temperature before
being treated with HyO (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 HoO (2 x 20 mL) and

15 20% EtOAc/hexane (2 X 20 mL), and dried in vacuo. The crude desired N-{3-[4'-(amino-
cyano~methy1)-Z—ﬂuoronbiphenyl—il-yl] -2-ox0-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 vsed in subsequent reactions. LCMS (ESI) m/z 383 (M + H)".

A solution of N-{3-[4'-(amino-cyano-methyl)-2-fluoro-biphenyl-4-yl] -2-0:{04
20 oxazdlidin—S-ylmethyl}-acetamide obtained above (1.70 g, 4.45 mmol) in THF (40 mL) and
H0 (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



tenperature or at 60C. The solvent was renoved under vacuum and the residue
was purified by flash chromatography. Conditions for 112 and 113: room
tenperature, 16 h, flash chromatography (3:100 10 McOH CH2C12). Yield of
112: 132 ny; Yield of 113: 42 ng. Conditions for 114: 60C, 4h, flash ;
chr omat WEZAPHYOYB: 100 McOH/ CH2C12). Yield of 114: 1X3UVHH04MHEE al procedure!
for the synthesis of conpounds 1044- 446 from broni des 112-114 A suspensi oni

) o ok Tk AEu P ol s el raseahin B RPN YARROVES 3 1 1) was
degass edocith HEOMORLALAOMOALIS) BILS! HRE MR SL bfcallothied 651 b2 85C for 3

to 15 h. The sol vent was y vacuum an he resi du€ was purified by
flash eqwconnlapgregsexiracediioEDANESO ndr)o dhe tomBoeadlodghtiasxifets w@d4: 80C, 3.5

h, flash r t ogr 100 MeOHL CH2CI 2): . Yi el.d 150 ng. LCMS (ES
nmz 48 ?ﬁﬁ%ﬁ%&%%&?ﬁté’@n@c?ﬁm%a%@eg é%lslgf ,‘)nifoa‘gﬁgﬁg‘gﬂ‘éﬁrograéhy )
(5: 300 MigSO Atd2Cheaniratéil @ fhchd, THb resibifdMPad thl puriied b 38lutM ctirdBatogbydi i ons
for 1046: 80C, 2.5 fl ash chronmat ographE/ (10: 100" MeOH CH2A 2)% Yreld 155

h, : : (100 11
my.  LCKESPERePER TGl gradintelytjon) touffars deplesitenitrity Hn@80; 86%Depounds 1047

and 10 3 . j: : ' L S 7_an . Azi des .
55 and S uar "ch ARG k3Rt BELD had AL TN, AR5 maRET A, 2o

wer e t iR oen amildol bt o mixtimzd es diadCédnend LCMSB(BYY) Mfeat (et Hyi t h sodi um
azide and trinmethylorthofornmate in hot acetic acid. W 2005/019211

PCT/ 11 830{léi0 87 febrhzole 1839 Scheme 17 R OR O R NaN, 7HF weier H N N HC(OG
HS)a / \ 0O F NH' O F NHvcAcOH N> F NH-O 53 R=H 54 R=H 1047 R=H 85 R=F 116

R=F01048 R=R sobyioh€6i180 9{2.80inRd 1) nAflle @ 0560 YRS (RILRMHIr NI Aai de 53
according to the nmethod descrjbed in Exarrp1_e 1. 5 Synthesis of amne 116
0.028 g (1.26 mmol) of zinc bromide (ZnBry) in 9 ml of isopropanol/H;0 (1:2) was allowed to
stir at reflux for 24 h. Once the reaction mixture cooled down, it was diluted with 1 N HC],
exiracted with MeOH/CH,Cl, (1:3) (40 ml x 3), and the combined orgaric layers were washed
with brine, dried over MgSO4, and evaporated to give 0.050 g of tetrazole 1039 as a mixture of

15  tautomers. LCMS (ESI) m/z 560 (M + H)".

Synthesis of tetrazole 1040

A solution 0f 0.030 g of 1039 and 0.020 g of palladium on carbon (Pd/C) (10%) in 6 ml
of (1:1 H,O/THF) was allowed to stir at 25°C under H;, atmosphere (balloon) for 16 h. The
reaction mixture was filtered through celite, and washed with MeOH/CH,Cl;. The filtrate was

20 concentrated, washed with small amount of EtOAc, then dried via vacuum to give 0.010 g of
tetrazole 1040. LCMS (ESI) m/z 426 (M + H)".

Synthesis of methyl tetrazole 1041

A solution of 0.218 g (0.39 mmol) of 1039, 0.080 g (0.58 mmol) of KCO;, and 0,061 g
(0.43 mmol) of methyl iodide (Mel) in 5 ml of DMF was allowed to stir at 25°C for 16 h. The
25  reaction solvent Was removed by vacuum. The residue was dissolved in a mixture of
MeOH/CH,Cl; (1:1), filtered through a pipette column, and the filtrate was concentrated to
give the crude product 1041 in the amount of about 0.220 g. A small amount was purified
through preparative HPLC. LCMS (ESI) m/z 574 (M + H)".

Synthesis of methyl tetrazole 1042

30 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



Azide 85 (1.10 g, 2.74 mmol) was dissolved in 17 nL THE and 0.6 nL water.
Tri phenyl phosphine (1.30 g, 4.96 mmovl) was added, and the m xture was heat ed

. toreflux for 4 h. The mixture was allowed to stir overnight at room
. tenperature, and was partitioned between ethyl acetate and 20 nL 2N aqueous

. HCl . The or ganteos/h@yar was extracted with 20 nL 2N 10 aq®€d¥s248€P1718nd t hen

t he aqueous | ayer was basified with 85 mil8iN aqueous NaOH. The cl oudy
aqueous phase was extracted with ethyl acetate (2 x), and 5%

net hanol / meelag esiaporaiies, dieirasdyepvag)thermisolyed sl avmextere 9 MeOTE LGt andiiiceeddr i ed
over Na2S - ) ' hr. opB{ ] gel
using & or Aoaat o BE PRI wldFoncb BEhit o BLARR! SONBRISH U 10 A8,
chl ori de (upox2q dfafethyttétennole)l042 BEHSHESHM/AS4NMEHID 587 g, 1.57 mol; 15
57% as a tan solid. LCVM5 (ESI) mlz 376 (M+ |)+ Synthesis of tetrazole

| 1047 A sol uti:eiple19 asynthedid of Byed@olg 1045 56 Mol ) in acetic acid (5 ) was
|treated wwth sodiumazide (0.05 g, 0.84 mol) foll owed by

triethylsort hof orBf @ispddsibR ofh.049g @mﬁﬁl{cﬂ) of N addERELT ©1 89 ﬁﬂén%fﬁ@%z%l%{ ed

toreflux for 4 It The m xture was cool ed and added to i ce water

ral). AfterS st offdMiigt 8IC wavadded AYE9 a(QP2mbl) efgndsylatefd. Jihesi thé reactd product
was collected, by filtrati e it h I ield t azol e
1047 (101 nd?“‘%%(' a3 alglex%ﬁdnpﬁg ggdg;g F%(@‘s" Qi%ﬂge? Eé?c“}% fﬁ%%ﬁi@ ]?MF}:W?:T) f?_’“’%ﬁ] esis

of tetrazolike &LiiGe Wat paiddylddfrdtas Thade gfve QB6aE ofeylakbic USUN @O hgEekiame
procedure for the synthesis of, 25 1047. LCMS (ESI) mz 429. WO 2005/019211

| PCTI US2004/ I AMBGESD) mpg0HMidle 22 - Synthesis of Conmpounds 1049- 1054

Synthesis of 1049 A solution of nesylate 52 (0.10 g, 0.24 mmol) in dinethyl
sul f oxilde (Bxvmmle 20 o Synthesigaf Compaueds WHEA040 hy| 4- pyrazol e carboxyl ate
(0.03 g, 0.24 mmol ), K2CO33 (0.06 g, 0.46 mnol) 5 and the m xture was
heat ed t o 90C f dichdmge b6 depiirds the apnthesis afiaxil brasnidessl 12ddHaeuined ferdhe symthseisaf ur e,

or gant ¢ pheQu s JOREIOAE Pl vaf PR ESRES: b e Bl ot T

| prepar at i veoftii2 and 813 rEpoghicehmgtopaiiag b/l lusiknigniaieGRe 118% I MesStrasides uant )

to provide 1049. L . (ESI) 4381 + W 10 Synthesis .of 1050 This
~conmpound m@efﬁﬁﬂgll%@ﬁl?E@g%t%ét@?ﬁﬁﬁw%@(gﬁlﬁqm )lioﬁgdazol e using the
same procedure described for the synthesis of 1049. LCMS (ESI) mz 439 (M +

H) +. 15 Scheme 16

Q - e, Hom—Br
~ Br N R 0}—1\1 N
o 2 H T Br + N
H HO ( )
112 N

111

113
N7 *NH o=hy
s/ o~
|, /-¥®_Br
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114
Synthesis of epoxidé 111

To a solution of 4-bromostyrene (5.00 g, 26.8 mmol) in CH,Cl, (130 mL) was added 4-
methylmorpholine N-oxide (NMO, 12.90 g, 107.1 mmol, anhydrous) and Jacobsen catalyst’
20 ((18, 28)-(H)-[1,2-(cyclohexanodiamino-N,N’-bis(3,5-di-t-butyl-salicylidene)] manganese(IIT)
chloride, 850 mg, 1.34 mmol). The solution was cooled to -78°C, then m-chloroperbenzoic
acid (m-CPBA, 7.40 g, 42.8 mmol} was added in four portions every 10 min. The mixture was
gtirred at -78°C for 2 h. The reaction was qlienched by addition of sodium thiosulfate
(N2;5,03) solution (10.0 g in 30 mL water), then the cooling bath was removed, and water (70
25  mL), IN sodium hydroxide (NaOH, 60 mL) was added. Thé aqueous phase was exfracted with



Synt hesis of 1051 This conpound was nade from nesylate 52 and

4- pyrazol ecarboxylic acid using the 15 sane procedure described for the
synt hesis of 1049. LCMs (ESI) mlz 453 (M+ H+. Synthesis of 1052 This
conpound was nmade from nesylate 52 and 4-net hyl pyrazol e using the sane _
pr ocedulv® 2884d%lbed for the synthesis of 1049. LCVS RE&Y204401718D3 (M + H) +.
Synt hesis of 1053 20 This conpound WaS made from nesylate 52 and

3-am ' .the d f h hesi f 1049. LCWVS
Lo TRRLERAA) B A PSR PSS o 1S YL s 200,

mesyl atgoRd . i : r b/ < synt hesi s of 1049.
[oE (e PR PR O Rl RRIOA SROU IR (3% v XY Genyae: 1055 A

i th 2 Bnegl PRy et treafhead o BB R ATERY BB ) 78 oty The

reaction m I X f 2 h. . Th i xture was cool ed and
t he sol vent aﬂr’grsms\llje Ounnﬁgﬁsﬁ?%%ﬂvgg%#ﬁ1%%%?@%5%@%@@04/017101 - 189
The5 r e dntheestina svap addeflitiiduinypephpas AtiCI®R, 1 b5 mh@yE0S 64y HTRE B8FaBRYicfiusi ng 95%

CHzC12, .5% Me(OH as, eluant) .to provide 1055. LCVMB (ESI) nilz 436 (M+ H4.
Exanpl & galoar seliopdls ange drém%@ﬁol-%e%m addedy | Theimitugs Wirstijred gbrogm (0. 50 g,

L 14 "Bl fioE B Tid &ifet BENenBlindd iyl i Agel e (12
m., 5.73 l)r‘;}Tr'anIEk)e, and tr1iret’ﬁ)y1G am ne 0?’8 Qrﬁ_ Fg@@%‘?ﬁk%ﬁﬂ%%ﬁ?ﬁfﬁéﬁwe was
heat ed by dlashedhrematbgraplly8 h. The reaction mixture was cooled to room
tenperature and diluted with ethyl acetate (100 nL), and washed with brine

(2 x 5Coniijtiond e M2aadild3: phasenpasudr i €hl fsidclevmpoeaprd(3:Moe resi due was

pur | fi r.ativ in.la C ography (using 95% CH2C12, 5%
M aﬁ%ﬁ%&ﬁzﬁﬁ?ﬁﬁﬁaﬁtﬁ1%@@?%&9\@%@@z 10 411. Exanple 25 -
Synthesis of Imdazole 1084 Scheme 18 depicts the synthesis of i|mdazole
1084, Gapriitons for IACSECMA B flasheohmometography@n 0 MRRHISTL ) \Tickenf W 1 N ¢ NG
CH2Cl z 103 mg. :

General procedure for the synthesis of compounds 1044-1046 from bromides 112-114

A suspension of bromide intermediate (1 eq), boronate 81 (1 eq), PACLx(dppf) (0.05
15 eq), and K,CO; (4 eq) in a mixture of dioxané/EtOH/HZO (ratio of 3:1:1) was degassed by a
stream of argbn. The mixture was stirred at 75°C to 85°C for 3 to 15 h. The solvent was
removed by vacuum and the residue was purified by flash chromatography to afford the
product.

Conditions for 1044: 80°C, 3.5 b, flash chromatography (4:100 MeOH/CH,CL,); Yield 150
20 mg. LCMS (ESI) m/z 485 (M + H)".

Conditions for 1045: 80°C, 3.5 b, flash chromatography (5:100 MeOH/CH,Cly); 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 (EST) m/z 439 (M +H)"
25 Example 21 ~ Synthesis of Compounds 1047 and .1048
| Scheme 17 depicts the synthesis of fetrazoles 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.



F 117 F 118 F 119 1) TMS acetylene, DM, 90C 2)TBAF, AcOH O HO OH O, 11 HO
1 - ~ONN 121 1 BPH1-0 - ~~ NN ~ 1 NI N F 122 Suzuki coupling F 120
MsCl, Hunig's base DM-CHzClz, 4h HONN NCN~ N1\ 1 NNON=s/ C - o N
~N 1\ I N _~N NaH, DMVF F F 123 1084 15 Synthesis of iodide 120 To a

| suspensi on wh2absodmi 117 (5 g, 14.84 mmol) in CH2C12 ( SBCHEF2EY " Wdded
triethyl amne (2.5 nL, 17.8 nnnol) and-h®€t-hanesul phonyl acid chloride (1.4
m., 17.8 mol) at 0 C and stirred the clear solution for 1 h at the sane

t enper at ur &chemrelt eacti on mi xture was poured into brine solution (100 nl)
and extracted with CH2Cl2 (2 x 50 nlL). The conbi ned WO 2005/1921

PCTI US2004/ 017101 R190"orgar;;)i,c | ayer wWas shednayy th brine 30| ut on (3 X
100 ni), dried—dveriap >Ld’roulwz oA, Ve Ngigcé‘iﬂcﬂaat ed {o dykepdlesyl at e
118. To this Wfas added Nalg (2 g 2977 gimol )" and~dMF F50 “niy and the,

m xture was heated to 80 é*ro‘i/erni ght. The sol ut#%n was" poured into a mxture

of ethyl acetatesd50 nL) and vvatermgﬁ@@bi mL). The organic 1Fg§§§;‘ was

separated and the aaa:d:eous 5 portion ERektracted with et hyl acetate (3 x 50

m.). The Cﬁ‘éﬁ@%ﬁgggéﬁ@mﬁ | ayer was washed with brine (I x 150 m.), dried

over anhyd Mehd concentrated to yield 5.4 g of azide 119. A

2oL O 2, PR b et B TR SR FEBA S S5

reaction m xture was 10 c%n_centrated and treated with TBAF (60 nL, IMin
THF) and adsbfiesiiofamime He 29 7 ymol) and stirred at anbient tenperature
for 12 h. The solution_was concentrated anpd poured into a
Azide 85 (1.10 g, 2.74 mmol) was dissolved in 17 L THF and 0.6 mL water.
Triphenylphosphine (1.30 g, 4.96 mmol) was added, and the mixture was heated to reflux for 4
h. The mixture was allowed to stir overnight at room temperature, and was partitioned between
ethyl acetate and 20 mL 2N aqueous HCL. The organic layer was extracted with 20 mL 2N
10 aqueous HCI, and then the aqueous layer was basified with 85 mL 1N aqueous NaOH. The
cloudy agueous phase was extracted with ethyl acetate (2 x), and 5% methanol/methylene
chloride (2 x). The combined organic extracts were dried over Na,SOy, and evaporated. The
residue was chromatographed on silica gel using a gradient elution of methylene chloride then
methanol/methylene chioride (up to 10% methanol) to afford amine 116 (0.587 g, 1.57 mmol;

15  57%) as a tan solid. LCMS (BSI) m/z 376 (M + H)".
Synthesis of tetrazole 1047

A solution of amine 54 (0.20 g, 0.56 mmol) in acetic acid (5 mL) was treated with
sodium azide (0.05 g, 0.84 mmol) followed by triethylorthoformate (0.15 mL, 0.90mmol). The
reaction mixture was heated to reflux for 4 h. The mixture was cooled and added to ice water

20 (10 mL). After standing at room tempefahlre'for 48 h, the precipitated product was collected
by filtration and wéshed with cold CH;OH to yield tetrazole 1047 (101mg; 50%) as a white
solid. 'LCMS (ESI) m/z 474 (M + H)".

Synthesis of tetrazole 1048

Tetrazole 1048 was made from amine 116 vsing the same pfocedure for the synthesis of
25  1047. LCMS (ESI) m/z 429.



m xture of saturated N114Cl (50 nL), ethyl acetate (150 nL) and brine
solution (50 M.). The organic |ayer was separated and the aqueous portion
was extracted with ethyl acetate (3 x 50 nl). The conbi ned organic | ayer
was dried over anhydrous Na2SO4, concentrated and the 15 solid thus obtained

was washed with water (5 x 200 nL) to yield 5.7 g of erivative
120. L Zeﬁéﬂiﬁmhe 389 (M+H+). Synthgsis of al cohoIP(ti%é%?dﬁW?xture of

tetrazole 120 (5.7 g, 14.84 mmol), boronic acid 121 (2.9 g, 19.29 nnnol),
K2CO3 4 Pd (857 ng, 5 nmol % was added tol uene
(120 %% %ll_’%zz:t ﬁgﬁh@%{:@n qﬁ}?i{? ﬁéﬁf&ﬁ%éwat er (40 nmL). The reaction m xteure
was deg gﬁle%s {] hed with argon, and refluxed for 4 h. The sol vent was '
concentr reduced pressure and the residue thus obtai ned was

20 4 RS I L S S i 0
() was Beitbdiah 810 501201 b3 et, B0 B Aehiibh W RE BB Roke SRR ¢ 5.0 )

mol ) and Huni §' s” base
(305 ntﬁn@\ﬁzsrlamwwaﬁwh‘@dé@ﬂmﬁrfonmhcﬁhmneacdfan@ﬁxmmexs codlkdforownl ) at 0 C, and

sof ut SRl il BBkl B o "SRR RO 280 PlDo Tl or (1000

m) . TheapRlfhaseyeds died aad édpwasdf The esRde aalasip&iffe%sr?régﬁw vHBSH R g Wi th wat er
(5 x 200 n1_%(D 10% et hyl _acetate 30 in_hexanes and 50% et her in

hexane§ieRaogtaphy Gesine e CHeSld ¥ PN&%F&@‘W‘)@FWEE 1049. L4cMB (Bhd@rz vacuum t o
yield 4 ggﬁl +ch| oride 123. LCM5 (ESI) n>/e 3 87 (MtH+). WD 2005/ 019211
PCTI U828 01 - 191 Synthesis of 1084 To a solution of imdazole (31
1n0. I DMF (3 nL) was added NaH (17 ng, 0.448 mmol) at 0 C and
théoso%ﬁ?hgﬁg\ﬁ%@%tl rred for 20 mn at 0 C. Chl or| de 123 was added  and t he

reaction was.stirred t te eactl nmxture
5 was conceﬁWa?P@@o we&ﬂ% r{’?’ﬁ%@aﬁ% h’r}@f %1 %zroesqsp} € gel |
(96:4 @@ew@ﬂeswoemem@lsﬁmg 001040084V ONVEY) (FSI30 (W € FA19 (MHH) .

Exanpl e 26 - Synthesis of |Imdazole 1086 Schene 19 dep| cts the synthesis of

|mdazcy),ﬁthﬂeg)i§§f10§cherre 19 (i) EtMBr, THFICH2O 2, |I'~1\ It. 45 mn, then .
\'( N-N

_ This compound was made from mesylate 52 and 4-pyrazolecarboxylic acid using the
_ 15  same procedure described for the synthesis of 1049. LCMS (ESI) m/z 453 (M + H)".

Synthesis of 1052

This compound was made from mesylate 52 and 4-methylpyrazole using the same
procedure described for the synthesis of 1049. LCMS (BST) m/z 423 (M + H)".

Synthesis of 1053

20 This compound was made from mesylate 52 and 3-aminopyrazole using the same
procedure for the synthesis of 1049, LCMS (EST) m/z 424 (M + H)".

Synthesis of 1054

‘This compound was made from mesylate 52 and pyrrole using the same procedure for
the synthesis of 1049. LCMS (BSI) m/z 408 (M + H)".

25  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.



cl "\ (Ipl I 1 FNO Fryxp 90 Lj 7 Ac 124 125 AcHN CH2Cl12, overni ght
it CH2Cly/MeOH 1IN HCl in E120 HNVMN O rt, 3h \ F Nxo 1086 10 AcHN To a

- solution of imdazole 124 (0.25g, 0.56 mml) in dry CH2Cl2 (3 nL) was added
1M ethyl magnesium bromde (EtMgBr) in THE (0.62 nL, 0.62 nmol) at room

t enper at ur ewoNDE919219t i rring for 45 nin, oxazolidi none 9ECTHSIIYYLTIY. 62
mmol ) was added to the mixture and stirffhy continued overnight. The
~reaction was quenched with aqueous NHAC1(20 ni), 15 extracted with Cl-12C12
(25 i) andhgressdpecvasrupEsdeyrrepyaivdhindsser ghremategrohutusmngds 7+ Hrelk: 95 as a

d
solid resi q‘g‘%HEQa“é%‘ﬁg&rﬁaﬁg”%%mcﬁ?@%i’%%wmﬂ CH2C12 (10 m), and

IN HC in diethyl I'l onwed by stirring for

3h. Th lv.ent i d titioned bet

i ut e nead PR aRy STHARRE SRS B08 13B, T O LT ey sPrer e separated. the
| k ext it h Cl2 (2 X.30. 20 d th

Conbined of gan & relgi GERHEREE BuhE KESse Rebea iR LR co and

the crude RpfafdGHIWBSaAW (18 hifd 50 nSibl). Gad 48 ﬂhiﬂ@'(ﬂ.s%g}éﬂsimgnm@hna—thﬁ % .

MeOH in CH2C12 to WD 2005/ 019211 PCT/ US2004/ 017101 - yield i m dazol e
1086 as a tmixgwe v hegaddn rofdpipt & It Bie reestinn mistugesvastopled i womyempeiie

(0.051g, 2 9 0 H\({+ 14 I s of
Conmpound 1%8% @%ﬁg %f&)]g@ é%)eit% @Oﬁgé)éy nt aes:gl S (}? E@%o%%%%ﬂoﬁéq&gs@% hene 20
o [/ | o -phihkerddhiielldndethporated. The residue was purified by preparative thin layer

chromatography (using 95% CH,Cly, 5% MeOH as eluant) to provide 1056. LCMS (ESI) m/z

10 411,
Example 25 - Synthesis of Imidazole 1084

Scheme 18 depicts the synthesis of imidazole 1084.

Scheme 18
0 o : Q
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15  Synthesis of iodide 120

To a suspension of alecohol 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 reaétion mixture was
poured into brine solution (100 mL) and extracted with CH,Cl (2 x 50 mL). The combined



F NHAc HO- F ~ NHAc 92 126 (800)20 NaHCOG3 THF, H2O O 0, NEt3N N 1 F
NHAc DMV HO- 'rO0 F NHAc O 1101 127 Synthesis of alcohol 126 To a stirred
solution of 0.050 g (0.14 mmol) of al dehyde 92 and 0.010 g (0.17 nmol) of

am noethanol in 5 nm of DV was added 0.059 g (0.28 mmol) of NaB(OAc)3H The
reaction 10 m xture was stirred for 2 h. DMF was renoved in vacuo, and the
resi dueWR'¥IP3 i ed by preparative TL.C to give 0. 055 HUBP0MMEBhol 126. M
(MF1l): 438. Synthesis of al cohol 12 A sol utlon of 0.050 g (0.11 nmmol) of
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Synt hegij¢ of |m dazole 1113 Scherre 21 depicts the synthesis of imdazole
1113. Scherme 21 pp F NHZ Hunig' ' DMFe. KI N O + CH NHAc CI N&NHAc "N

~12H2S04 NN solution of aizde 119 (5.4 g, 14.84 mmol) and trimethylsilyl acetylene (10.48 mL,

74.2 mmol) in DMF (20 mL) was heated to 90 °C for 12 h. The reaction mixture was

10 concentrated and tréated with TBAF (60 mL, 1M in THF) and acetic acid (2 mL, 29.7 mmol)
and stirred at ambient temperature for 12 h. The solution was concentrated and poured into a
mixture of saturated NH4Cl (50 mL), ethy! acetate (150 mL) and brine solution (50 mL). The
organic layer was separated and the aqueous portion was extracted with ethyl acetate (3 x 50
ml.). The combined organic layer was dried over anhydrous Nagf‘; 04, concentrated and the

15  solid thus obtained was washed with water (5 x 200 mL) to yield 5.7 g of tetrazole derivative
120. LCMS (ESI) m/e 389 (M-+H),

Synthesis of alcohol 122

To a mixture of tetrazole 120 (5.7 g, 14..84 mmol), boronic acid 121 (2.9 g, 19.29
mmol), KoCOs (6.0 g, 44.52 mmol) and Pd(PPhs)s (857 mg, 5 mol %) was added toluene (120
20  ml), ethyl alcohol (40 ml.) and water (40 mL). The reaction mixteure was degassed, flushed
~ with argon, and refluxed for 4 h. The solvent was concentrated under reduced preséure and the
residue thus obtained was poured into water (2000 mL). The pale vellow solid was filtered,
and dried at 40 °C under vacuum to yield 4.76 g of alcohol 122, LCMS (EST) m/e 369 (M+H).

Synthesis of chloride 123

25 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 methanesulphony! chloride (2.9 mL,
37.5 mmol) at 0 °C, and the resulting solution was stirred at ambient tempetrature 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 mLy}, 10% ethyl acetate

30  inhexanes (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 (ESI) m/e 387 (M-,



N 90 127 1113 5 A m xture of chloride 90 (113 ng, 0.3 mmol),

2-ami noi m dazol e sul fate 127 (119 ng, 0.9 mmol), NN-diisopropyl et hyl ani ne
(0.26 m,, 1.5 nmol) and ICl (17 ng, 0.1 nmol) in DMF (5 n) was stirred at
roomtenperature for 12 h. The reaction was concentrated in vacuo, and the
crude produwo mesoipani fi ed by preparative thin |ayer chrBﬁﬁp%}ﬂﬁ?)‘ﬁ}m

(10:1: 0.1 CH2Cl2: McOH: NH3 H20) to affor® 90 nmy of 1113 in a yield of 71%
M5 (ESI): 424.0 (100% 10 (M+tH)'). Exanple 29 - Synthesis of |soxazole 2001
Schenme 22 dypthesis of i 4884 eact i on | ead ng to i soxazol e 2001. Hydroxyi soxazol e

201 was coupled to alcohol 51 using the Mtsunobu reaction to yield
i soxazol e 2001. Teghsetution 2! Mipkzaty (31 g, PR3PrDIADNNDME (3 mL)@asadded/NaHr(lﬁ N HN

HN 15 201 51 | soxaz o] 0 ole 201
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201 (33 mg, 0.279 mol), al cohol 51 (100 ny, nol ) and tri phen
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(DI AD, 0.07% 1516511% mbM S)%Q)@éll% action mxture was warned to
e an ﬂirﬁp

anbi ent terperat stirre solution was concentrated and
purified b h % NMeOH in 1:1 CH2C12/EtOAc) to yield 64
ng of 2001&{"&@ 8@8@%353@8‘;}??{%& +. WD 2005/019211 PCT/ US2004/ 017101

| -194 Exanple 30 ds. 002+ 6 Schenme 23 illustrates the
reductive am natch%%ﬁugﬁ?pﬁt?@l Ib"'I1 “%‘B‘ﬁ%& ds 2002- 2006. Al dehyde 92

is treat edoél\c/ilht i?rl ous amnes in the presence of a reducing agent to yield

the desire 5 Scheme 23 NN O Nl H%: Et ENONH2 HN NHZ N N-H Et 0
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To a solution of imidazole 124 (0.25g, 0.56 mmol) in dry CH>Cl, (3 mL) was added 1M
ethyl magnesium bromide (EtMgBr) in THF (0,62 mL, 0.62 mmol) at room temperature. After
stirring for 45 min, oxazolidinone 90 (0.233g, 0.62 mmol) was added to the mixture and
stirring continued overnight. The reaction was quenched with aqueous NH4Cl (20 mL),

15  extracted with CH2C12 (25 mL) and dried over Na;SO,. The solvent was evaporate.d to yield
125 as a solid residue. The crude was dissolved in 10 % MeOH in CH>Cl, (10 mL), and 1IN
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

20 ml), and the combined organic layer was dried over NapSO4. 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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FFNA'I. \ N\ FI N-O 2006 'H 2003 2004 H ACHN AcHN AcHN Synt hesis of
triazole 2002 A suspension of the aldehyde 92 (178 ng, 0.5 mmol) in THE (4.0
m.) waswOrewta®lith [1,2,4]triazol-4-ylan ne (84 mEVES20044HP) and acetic
acid (0.02 nL) at roomterrperature,‘]a?ﬁd 10 the resulting reaction m xture

was. stirred.at ro tenperature for 1 h before Iithiumalum nunrhydride (38 .
mo, 1. BeiiBnsaslsd 036 ana ik ek BepEieedioahipelid Bty e 4W0T P2 i xt ur e
was st bg)r edns (Fpid fomemat-yne for an additional 1 h. Wen TLC and LCMVS

showed the reaction was conplete, the reaction m xture was concentrated in

vacuo, paifipid®® JESHHNE oS mudl purified by colum chronmatography (0-5%
Mc OH/ CHZCIB gr aﬁgnt elouti (I)n h{l@ﬁ%@’ord 15 the desired triazole 2002 (40 ny;

~19% as a ygéﬂeﬂl@ﬁ%ﬂﬁ%ﬁ&%%&ﬁ‘éh%g%%?giﬁzo}%tﬁ]dfllw + H +. Synthesis of isoxazole

2003 A suspension 3 mol) in MeOH (4.0 nL) and THE
(1.? r;%l ¢ v‘\%? treated with 3-nethyl-isoxazol-5-ylamne (59 ng, 0.6 mml) and
sodi u l”If et oxybor ohydride (127 ng, 0.6 mmol) at 25C, and the resulting

reaction mxture was 20 spirred at 25C for 6 h. Wien TLC and LCMS showed the

reductive am nati r ti}\ag was conplete, th ea,_ior}Ln‘i xture was
concent r at ed i%"@‘ﬁg)ﬁsi dl[!lg__yva‘ﬁi di recw—@m@ﬂw flash col um
chr onat ogr aphy” ( 0- 5%MEOH CHYCI 2 “gradi-ent, ATt i on) A0 affoyd the desired WO

2005/ 019211 -195- PCJ/ US2004/'8E7101 i soxazol e 200 A (12 myHh9o yiel d) as a

colorless oil, which solidified upon standing at room tenperature in vacuo.
LCMS (ESI) ntz 439 (M+ H+. Synthesis of isoxaooke| 88024 A sol ution of '

al dehyde 92 (107 ng, 0.3 nmol) in MeOH (3.0 nL) and} H=¢3.0 )
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Synthesis of alcohol 126
To a stirred solution of 0.050 g (0.14 mmol) of aldehyde 92 and 0.010 g (0.17 mmot) of
aminoethanol in 5 mi of DMF was added 0.059 g (0.28 mmol) of NaB(OAc)sH. The reaction
10 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 NaHCOs; in 10 ml of THF:H,0 (4:1) was stirred at 25 °C for 6 h. The reaction
15  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 MgSQ04, 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 mt (0.75 mmol) of Et;N in
20  5ml 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. '



5 was treated with 5-nethyl-isoxazol -3-ylamne (59 ng, 0.6 mmol) and sodi um
triacet oxyborohydride (127 ng, 0.6 nmol) at 25C, and the resulting reaction
m xture was stirred at 25C for 6 h. When TLC and LCVS showed the reductive
am nation reaction.-was conplete, the reaction m xture was concentrated in

- vacuo. The {esloemaomas directly purified by flash col unRCTHEWAHIGH aphy
(0-5% McOH CH2C12 gradient elution) to ati¥oerd i soxazole 2004 10 (41 ng; 31%
as a colorless oil, which solidified upon standing at roomtenperature in
vacua LCMVEBxamEple 28+ Syalesisvf Imid@yletiid3i s of carbamate 2005 A suspensi on of
al dehyde 92 (142 ng, 0.4 mmol) in McOH (4.0 nL) and THE (1.0 nL) was
treated wth 4- 8chiene i depictsdhnsynkhesia obmxighdote HABD et hyl ester (69 ny, 0.4
mol ) and 15 sodiumtri acet oxyborohydride (160 ng, 0.8 nmol) at 25C, and the
resulting Qeaedd DIN m Xture was stirred at 25C for 6 h. Wien TLC and LCMVB
showed the reductive am nation reaction was conplete, the reaction mxture
was concentrated in yacuo, The resjdue was directly i fLed flash

col um chr omat ogr ashy 0- 3% M Q+ mz_g:ﬂafﬂiﬁsﬁg ord
car bamat e 2005 \ i gl d) Va6 g6l orTess g

d i ch sol MdMA°ed upon
standi ng at room 20 tenperatur%cin gcuo. LCOMB (E
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Synt hesis of bicyclic i am ne 2006 suspensi on of al dehyde 92 (142 ng, 0.4

) in MeOH . 0. L T ted.ywt
I orn- bicycrof o sk of Biloddfatd1 Dl d 3 ntBS), SCERh SRR syt 127 119 me,
tri acet oxy lpgy @t NOe diisdpeopylthylanSin® (074 thLAL.5 2hkel) AL 119 nig 9Ul thinbD ik eact i on
m xture was 25 stirred at C for 6 h. Wien TLC and L showed t he '

reductive ZNR&Y mbn Was saredor repms temperepire s 12thh dhe aepstiomwansoreeiatedds

concentr at |.n i : i nidfl mm
chr omat ogr g’%ﬁf ’ ?%?@%Wg@ﬁ&g@%%%grlagl @ﬂé&ﬁ%‘%&%{ 1%.3%&21%? %1%&83{5#) g?nhr?gﬂg'g% :
(71 ng; 38WHHCH: WeCaENAL; ThOptd affosd 80 g ofibhl Bhinsglidldiof 7EA. WMSOESIE 424l (D)0,
room t;gperiﬁi#@s in vacuo. LCMS (ESI) mz 467 (M+ H)+. WO 20051019211

PCTI USz004 1 -196 Exanple 31 - Synthesis of Conpounds 2007 and 2008
Synt hesis of am de 2%07 To a_sol utkon of anthranilamde (74 ng, 0.532 nnnol)
and nesyl attexample 2o Sypthegis oblsoxaggles®1; n DVE (2.0 nL) was added Hunig' s
base (185 L, 1.Q06 mml%épjl'he m xture was 5 stirred at 80C for 16 h, then the
m xture was condehimexZedeiss thasaaciian leading tedsargecld0]. ddeapispxazels MM awpshy

' ggl/oe; se- 8“%@@%%@@5@@% Mi@rm%b\é?eajc@i&l%aﬁ ;2007 85003, Whi te powder  in

Scheme 22
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Synthesis of isoxazole 2001

-The known isoxétzole 201 was synthesized from methyl tetrolate as reported in literature
(Iwai, 1. ef 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
20 miaaol) was added diisopropyl azodicarboxylate (DIAD, 0.072 mL, 0.363 mmolj at -20°C. The
reaction mixture was warmed to ambient temperature and stirred for 3 h. The solution was
- concentrated and purified bjf flash chromatography (4% MeOH in 1:1 CH,Cl/EtOAc) to vield
64 mg of 2001. LCMS (EST) m/z 440 (M + H)",



Synt hesis of am de 2008 To a solution of 3-am nothi ophene-2-carboxam de (67
ng, 0.459 mmol) and nesylate 10 52 (100 ng, 0.229 nmmol) in DVF (2.0 nL) was
added Hunig's base (160 .tL, 0.916 mmol). The mixture was stirred at 80C
for 16 h, then the m xture was concentrated under vacuum The residue was
di rect | YO8EVMP¥EY by flash chromatogrgphy on silica ¥eVU{8¥8§%on ool 2
as eluant), to afford 51 ng of 2008 &S a white powder in 46%yield. LCVS

(ESI) M + - Synt hesi s of Conpounds 2009 and
So10 shanibiesd gé%’?‘cyggsis ?%%‘%‘%ﬁﬁ‘@géﬁ‘%ﬁé‘?“zoog and 2010 from D and :
L-cycl oseri r ctivel.y via.al kylation with nesylate 52. Schenme 24 O 0\
O NH2 H _ Seheme HHRH e TaittiRe N Ao hermisty IeAdkig o cpmpeings 26057 0 03 ~H ‘
0 NH2 Qhee LRidMefdd ok teated with Yariohs BLRNEh tRe dr i 13493 0 20
Synt hesi s _of cycl oserine derivative 2009 Aefgﬁeiétﬂﬁ?g\&orfe 1Il}c %gl%ggstgrjﬂﬁﬁg 202 -
(0.22 @he desiged fwgsts) and nmesylate 52 (0.30 g, 0.68 mmml) in anhydrous CH2C12
(5 m), MeOH (5 nL) and Hunig's base (2 nL) was heated to reflux for 3 h.

TheSsolSeksne s evaporated and the crude was purified on silica gel colum,
WD 2005/ 019211 -197- PCT/ 0S2004/017101 eluting with CH2C12/ MeOH 20: 1 t hen

with CH2G{2 HAOH 20: B 004 tq 16:1:0.04 te- gi¥& a white solid. The
. . . PR NH, N St .
I sol at edg t tituratid th Et CH3CN 1: "Mug5 il the suspension
filtered to give an iﬁal'ﬁéﬁﬂﬁ@ﬁre 200913 whitle solid (V. @ 249) .
LCMS (ESI) mz 443 MEH) +. FONZNTY  alam, T 3 NN
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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
10 the resulting reaction mixture was stirred at room temperature for 1 h before lithinm

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 i1 vacuo, and the residue was

directly purified by column chromatography (0-5% MeOH/CH,Cl, gradient elution) to afford
15 the desired triazole 2002 (40 mg; 19%) as a yellow solid. LCMS (EST) 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 mixtire was

20  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-CHzCl, gradient elution) to afford the desired -
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(41 mg; 31%) as a colorless oil, which solidified upon standing at room temperature in vacuo.
LCMS (ESI) m/z 439 (M + H)". ' '

Synthesis of carbamate 2005

A suspens'ion of aldehyde 92 (142 mg, 0.4 mmol) in MeOH (4.0 mL) and THF (1.0 mL)
was treated with 4-amino§piperidine—1-ca.rboxylic 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% yieldj as a colorless oil, which solidified upon standing at room
temperature in vacuo. LCMS (ESI) m/z 513-(M + HY".

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 miﬁturc 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-CI>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 (ESD) m/z 467 (M + H)" '



Synt hesi s of chl orothiadi azol e 205 To a sol uti on of BOC-am noacet oanni di ne
204 (3.11 g, 18 nunol) in CH2C12 (60 nL) was added 3M NaCH (12.6 mL, 37.7
mmol ) at -10C. Under strong stirring, half of a sol ution of

trichl oronmet hanesul fenyl chloride (CL3CSC1, 1.96 rL, ) _in CH2C12 (30
) waswe 2805W2y1 added. Then an additi onal 3M NaCH (WZW%SZP:%’M@?W mol ) was
added, followed by the remaining Cc1¥€escl solution. The mixture was stirred
at -10C for 30 nin and then at OC for 15 nun before bei ng diluted with

i ce- mpéﬁmpwlntffylﬁhwse@ftq“&'@:ﬂ%dﬁﬂﬂw ad2808C1 2 (2 x 80 nl). The combi ned
organic layer was washed with brine (1 x 20 nL), dried over Na2SO4 and the
sol venBynhesieobpoidg2807 The crude residue was purified on silica gel eluting
W th 10 hexanes/ et hyl acetate 6:1, yielding 205 as a yellow oil (2.9 g;
65% . ' H NMRo a30l0titn-af antlmmaﬁdeE{?%nfgzO@ﬁz foisfol) ahd4ResHlatt(B2((HP0 Rdg) 0.229 29 ( s

91-1) i_adi Ql on of .the.amne 54 (1.0 g,
2.8 m"rBP%(Or] me@ﬁﬁs a?ﬁ%%\ﬂ% %asr‘?ic_%}% %Q%B%BUT%FBFW%I azol e 205
(808 ntirredl ak SUTOFor lﬁfhdthkhlﬂiegmﬁtub@ﬁ@s dohcdkrated b§ vBFRIY. - THENGsidukBw4¥ Xt ure was
stirred at 50C overnight and then poured into 5% Na2C03/ice (20 nmL) and
ext r actisectiyisalatod by rowprsg-phass wp@rpawrﬂ’w tg g1y 1A1g of AY87 sprihitenowisgani ¢
| ayer o e sol vent evaporated. The crude residue
was puﬁ??%’d egcﬁlé cagg%?%—fﬁ@gng with 10:1 ethyl acetate/CH2CLl fol | owed
by 95:& eg % cetlﬁeﬁt‘ OH, y| el ding white crystals, which were dissolved
in amM PETHCHS §f 39K The mxture was stirred at room20terrperature
for 2 h. Th sus nsi ilter d wit eth and
dried at h| Hﬂp%‘?lm"&l%&e%%af? V\ﬁ%&%mo %E 5 @%ﬁ?ﬂsﬁ’ﬁ% 471 (M +
H) 10 Smt(i”(ﬂﬁh mizgtxmn agiie® 22%13) W ﬁd@&HuﬁlﬁrsrbaQef (160 LRd0.87 Ieof) 12 (150
ng, ‘0.30 mol) in CH2C was added Huni g's base (0.16

ni, 0. Jbemishye wq&s}mab@%&ag Gf@j 6(6 vheﬁghe Iolxgge mcqncgsreé@ddmder vactum.
(1) gg d'TEF}&Ydu%%a@ﬁﬂécﬁ%ﬁée&%gds E}L ﬁé{sh%ﬁf oy é‘!‘%?hg%{llgﬂlga g&gk%b %dfﬁ?%@lgm Ny,

rred oV m'{ enper a t hen
addi t i amahastioo afferdofl nfd )FB0as AvhitEPbWdRA imdh% PiekB IrﬁlMB)(ES]EM 482401 g, 0.21
nmol ) arﬁ Hunig's base (0.08 nL, 0.44 mol) were added. The mixture was
stirred ¥ room tenperature overni ght poured into 1IN HO-ice (20 nL), and -
extracted with CH2Cl 2-i sopropanol gn,éZ x 50 mL). The conbi ned 30 organic
| aylér \Eﬂ@mﬂé%%dswtlhﬁs'%\&ﬂ 9’11?‘1‘814%2?0 2Ydi um car bonate (Na2CCBi 15 nl),
water (15 nL brine (15 nL), and then dried over Na2SO4 and the sol vent
evapor at ed. &3 Q@P@lWhQGﬁO@WQQZQW and 01 peymndsnd 4 -erefoserine r esi due was

purifi |- ethyl acetate/ McOH 95:5. The residue :
was d?gs g 1@%}41591%&@ of h%l oxane (7 mL). The m xture was stirred at room

terrper%tﬁ e&gr 2 h
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20  Synthesis of cyclbserihe derivative 2009

A mixture of D-cycloserine 202 (0.22 g, 2.04 mmol) and mesylate 52 (0.30 g, 0.68
amol) in anhydrous CH,Cl, (5 mL), MeOH. (5 mL) and Hunig’s base (2 mL) was heated to

reftux for 3 h. The solvent was evaporated and the crude was purified on sitica gel column,



and then evaporated. The residue was diluted with ether (3 nL), filtered,
and the solid washed wth ether (2 x 5 nL), then dried at high vacuum

yi el ding 2013 (122 ng; 919% . LCMs (ESI) 5 ;n/z 542 (M+ H)+. Synthesis of
t hi adi azol e 2014 To a solution of of thiadiazole 2012 (150 ng, 0.30 mmol) in
CH2A Z (3 nkp0m31 M- (3 rnL) was added Huni g's base ((R@MBUII407A5 ol )
and (L)-BOC-Lys (BOC)-OSu (157 ng, O0.36%mol). The m xture was stirred
overnight at roomtenperature, poured into 5% Na2CO3 10 ice (20 nL),
extract ed ehuting il QHzCl8defPB 3aricherogiils CE3ClH/MEDIVNHLOfF 2 H06d do 1668 2SB4toand
the solvent evaporat The ¢ residue o ilica I

cl uting w ENBDR Gt Tea otpEy FaRabS3ase RO CHER Sl Bt

BOC- pr ot ech@gen¥iinefilicddd 10 lpiveiansighivwis pdie200b e s wihite selid (61072 i/ 49b 0 Xars (BSIyL)
and MeOH (2 ;2&&3 stirred at roomtenperature for 3 h and then evaporated.
The resi dut?&ZHS M tdPed with ether. (6 nL), filtered, washed with ether (2x
5 nL) 15 and dried at high vacuum vyielding 2014 (100 rng; 50%. LCVM5 (ESI)
nl/z 599 ( Kynthegisof cyeloseninedeziyativ esi s of Conpounds 2015-2019 As Schene
26 illustrates, benzyl chloride 90 served as al kyl ating agent for thiolates
or thiols to athopousddhdwas synesBed a9 L-Sehsenine293andmesHaigH2@sdescribal

Ar-SNa Ar- 20 90 NYO 2015. - S t l e 2015 A sol uti f
chi or de. 08 ety Srgens of Abils VSIS AP ST Bared Witk 5.0 o " °

t 0- 4- et hyl 1.et | di. |, dihydrate (0.14 g, 0.80 | d
ot rrod at EuEblet ™ SRR of el of xt iy e v di I ut ad i th water and
th i pitat . filt ti f.f d tet |
2015 s 8 i t AJBIIER oy e IR0 esD Yot erbun! Rymingesesgher 1 021
PCT/ 1920044844144 (5_8139,8%34%5( Oﬂlgg%g 'rﬂgf(g (r)ﬂLR'rarxgiZ )Elm AIR1Y Kak SE Rl AP Was

prepared with chloride . and 4-ner capt o-
1, 2, 3- t r i atasiperatere dorint. sSddym (iaceioxyhordhydridnd 2§ megc 686 mm«gig)vv@s addedpAdieedur e

‘above used to. synthesize tetrazole 2015 to affor 16 a .yel | ow powder
(0.25 g, 0sBEmERRoRGSp S P28, o kryton Jedasipd B Al v
- dissolved in CH,Cly, washed with water, and dried over MgSO,. The CH,Cl, solution was
treated with trifluoroacetic acid (0.5 mL} at room temperature. After stirring for 1 h, the
15  mixture was concentrated and purified by preparative thin layer chromatography (10:1:0.05
CH,Cly/MeOH/NH;3.H,0) to afford 45 mg of 2011 ina 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

20 by substitution with amine 54 followed by BOC deprotection. Acylation of 2012 with
aminoacid fragments afforded thiadiazoles 2013 and 2014.

Scheme 25
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Synt hesi s of compound 2017 Conpound 2017 was prepared with chloride 90 (0. 20
g, 0.53 mol ) and 2- thiobarbituric acid, sodiumsalt, (0.18 g, 1.1 mmol)
according to the procedure above used to synthesize tetrazole 2015 to
afford 2017 as a white powder (0.078 g, 0.16 nrnol; /1?1 LEVS 10 (ESI) miz
507 ( MARERE0SOERAE hesi s of ner capt opyridi ne 2018 A scﬂ‘mf BI4BE71N or i de 90
(0 20 g, 0.53 mml) in DMF (2.7 nL)” W&s treated with cesium carbonate (0.21

ridine (0.071 g, 0.64 nmol) and was stirred
at 23C§¥%‘gv%2§iaqrﬂ?°r?ﬂ’éa‘i @5@?2@ mxture was diluted with water and the
precipitate_was .15 re red by vacuum filtration to afford 2018 as a yel |l ow
powder (91%03E@WW@§§8W“WOWFHH¢Z%G3 11$6r113ﬁ?é,i§9]% innEHpfely GHprlabyri di ne

2019 %@M@BMN%QQI?@%& “9@37 xﬂ{l@l Q{zﬁhd’ml}l@ie?m ﬁﬁ'm i:ap’? #2250 109 53

mrol ), cesium carbonate ( opyri |ne (0.071
g, O. aafmﬁpyonm@mmwmblonue(cmscm be@diir &8 aimml)amﬂwlzt(eommtvtfmu ze 2018

g, Siied B8R ot! Vel Pk paca soooobaedlsdcohionediy ©

i |1 ust gRkeSainH glcfucm s80fSn, PRLBixnROWs stid a?%@c m?ra@ 9 fld AR apipder

controlled conditions to afford sul foxi des 2020-2023 respectively. 25 Schene
27 o fordSmigpipion bege duterwith kevated (39 WH ©d 20180 0ith 112@515(;12(21)88@ 2020 2023

10 oot oSG Ao B SRR 2 o
(0. OSOmegb])sv;:ma&I Séeﬂrgim'z&ezﬂs\/cﬂ‘ﬁefbr@de(}bdmfemrp@ﬂﬁ&%\:zﬂh@a @Ilﬂlrugﬂg %gh& Pl]j'?eg vmot g44
m"rgh : agate §ids pisteling %‘%233 aéfﬁﬂ_ 8{1 HSMQW bonat e,

dri ed W@Q@ 1H8NeA R0 39 %’I‘ﬂ"l 2%%”9111?0' | n vacuo. The crude product was

purifie W|th prepafative TLC 5'McOH et hyl acetate/ CH2C12) to
'affordéﬁ?&gﬂgﬁf&ﬁm&oﬁamﬂder (3.6 ng, 0.008 mol; 19% . LCVMs (ESI) mz 495

To a solution of the amine 54 (1.0 g, 2.8 mmol) in MeOH (15 mL) and DMF (B mL)

was added chlorothiadiazole 205 {800 mg, 3.1 munol) and Hunig’s base (1 mL, 5.6 mmol). The

15  mixture was stirred at 50°C overnight and then poured into 5% NapCOsfice (20 mL) and
exiracted with 9:1 CHaCly-isopropanol (2 x 100 mL). The combined organic layer was dried
over NapSO, and the solvent evaporated. The crude residue was purified on silica gel eluting
with 10:1 ethyl acetate/CH,Cl followed by 95:5 ethyl acetate/MeOH, yielding white crystals,
which were dissolved in 4M HCL in dioxane (20 mL). The mixture was stirred at room

20 temperature for 2 h. The susperision was filtered and washed with ether (2 x 10 mL}, and dried
at high vacuum, yielding 2012 (830 mg; 93%). LCMS (BSI) m/z 471 (M + II)".

Synthesis of thiadiazole 2013

To a solution of thiadiazole 2012 (150 mg, 0.30 mmol) in CH,Cl, (4 th) and DMF (3
mL) was added Hunig’s base (0.16 mL, 0.90 mmol), (L)-BOC-Ala-OH (67 ing, 0.36 mmol)

25  and 1-(3-diniethylaminopropyl)-3—ethylcarbodiimide hydrochloride (EDCI, 79 mg, 0.42 mmol).
The mixture was stirred overnight at room temperature, then additional amounts of (I.)-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,Cly-isopropanol 95:5 (2 x 50 mL). The combined

30  organic layer was washed with water (15 mL), 5% sodium carbonate (Na,COs, 15 mL), water-
(15 mL), brine (15 mL), and then dried over NapSO4 and the solvent evaporated. The crude



Synt hesi s of sul foxide 2021 10 Sul f oxi de 2021 was prepared fromsul fide 2016
(0.030 g, 0.068 nmol) and 3- chl oroperoxybenzoic acid (77% 0.015 g, 0.068
nnnol ) according to the procedure described above for the synthesis of
sul f oxi de 2020 to afford a white powder (0.021 g, 0.046 nmol ; 680/%1.2 LCVS
(ESI) Jn/z wiBDog/MedH) +. Synt hesi s .of sul f oxi de 2022 15 SGIERAAIE02 was
prepared from sul fide 2019 (0.080 g, Oﬁﬂ§9nnnl) and 3- chl oroperoxybenzoic

acid (77% 0.040 g, 0.18 npol) according to the procedure described above
for the syftifisyas wﬁ&é h o el SPE Pl pertale NS O IponddE reslugoasg, 0. 094

ol 5 52%; ok i dﬁ}ﬁ:@@ﬁ( q i %eﬁfi% I | 20
Sul f oxi de /321%333 vvashgﬁg%lal%d fro“?fﬂ f’qr%;ﬁng@i%&’ 0. d%ﬁ%ﬂ%ﬂ%ﬁ@%ﬁgh&

chl or oper caililssmzaynporated.d Thergidudwabdiluggd WitlP@hen(®d )L )attwed|iand thecolihwashed _
procedure describged . a for the synthesis, of foxi de 2020 f d a
i e pondtis fhegRs L0 e i of BB kot piekdioe Al P25E.05” exds ey ©
Synthesy s ,gjz5$gk1(/ppg§*_2024 and 2025 25 As Schene 28 illustrates, sulfides
2015 and 2016 were oXidized with excess 3- ebl oroperoxybenzoic acid to

af f or d sul%qggéig&iﬂ&@mo@%ﬁ WD 2005/ 019211 PCT/ US2004/ 017101 - 202-
Scheme 28 0 0~ O mMCPBAO Ar-S Ar-S 0 FNHO O F NHO 2015, 2016 2024,

2025 Synt hesi s : i | .fi : 44
nmmol ) in chl orﬁ%?dr{rﬁ(%.qgf% A}h%ﬁ Cﬂgﬁ %@éﬂ I@%ﬁgnﬁﬁ%&/\ég} @ggﬁgﬂﬁt h

3- chl or opefianypemzaided Hohig’ s(bA340.08.1AB M .45 mAwhInddoF-BOCdnd (BO)+Q@]L @57 33C f or
1 h and thep _heated. to 50C for 12 h. The reaction m xture was ¢ d.~to
330 011t G0 TR AR Vet R e L S TPttt B B o NES GO um
bi car banat e (200h L exirdadSEHN CHgle_igobﬁ)?ﬁﬂJl VEBY3 kSURMYIBAdridl HBENR,SOL A eHeude
product was purified by preparative TLC (5% MeCOH in CH2C12) to afford

sul f one 20dveatc@poratede Tho wde resilug wiagpurified on silica gel eluting with ethyl acetate

followed by 5:1 cthyl acetate / MeOH. The BOC-protectsd material obtained was dissolved in

4M HCl in dioxane (6 mL) and MeOH (2 mL), stirred at room temperature for 3 h and then |

evaporated. The residue was diluted with ether (6 mL), filiered, washed with ether (2x 5 mL)
15  and dried at high ‘}acuum, yielding 2014 (100 mg; 50%). LCMS (EST) m/z 599 (M + H)".

Example 35 - Synthesis of Compounds 2015-2019

As Scheme 26 illustrates, benzyl chloride 90 served as alkylating ag;,nt for thiolates or
thiols to afford compounds 2015-2019.

Scheme 26
: ‘iL Ar-SH/Cs,C03 ‘i\\
or

OO0 ader OO
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F F
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20152019
20 . 90 \f

Synthesis of tetrazole 2015

A solution of chloride 90 (0.15 g, 0.40 mmol) in DMF (2 mL) was ireated with 5-
mercapto-4-methyltetrazole, sodium salt, dihydrate (0.14 g, 0.80 mmol) and stirred at 23°C for
0.5h. The rgaction mixture was diluted with water and the precipitate was recovered by

25 vacuum filtration to afford tetrazole 2015 as a white powder (63%). LCMS (EST) m/z 456 (M
+H)". '



10 179% . LCMS (ESI) mz 489 (MrH)+. Synthesis of sulfone 2025 A sol ution of
sul fide 2016 (0.050 g, 0.11 mmmol) in chloroform (1.1 nL) and nethanol (0.1
m) was treated with 3-chl oroperoxybenzoic acid (77% 0.076 g, 0.34 mmmol)
and stirred at 23C for 2 h. The precipitate was re gh vacuum
CfiltratWVeRos@1%31kl d sul fone 2025 as 2@85/ a white sol |]%‘y'[?%§g%@wl% 37% . LCMVB
(ESI) mz 474 (M+ H+. Exanple 38 - nt hesis of Mercaptotriazole 2026 A .
sol uti |, at (0.012 g, 0.027 nmol) in DVF (0.14 nL) was treated
%@P&laﬁf 5 2

with 4 Tago riazole sodiumsalt (7 ng, 0.054 mml) and was
stirred at h. The re in vacug and the crude
product was 8‘5% fqzé)iﬁw B1f38fir§ %\Fgfo‘\‘i\é%g? gb/ém @%S@@Plf’ﬁ ﬁ@ﬁﬂ@l@?'ﬁp@% af ford |
rrercaptlozcs-t@amleesoaﬁaﬁsa@cs o@uteemﬁle Yiabdkdng 1de ptddure M@usédﬁe?ﬁ) mz 456 (M|
+ H) +. Exa l'e 39 - eS| s _of Conpounds 2027-2033 As Schene 2

i |l ust :smtbwzeti@tr?gple?@ $t5>rafa>éd Wil 6veae yeHed prwdaal(REP at &66 hmdl,SSMYELC@/I - |
provi d +2033 respectively. WO 2005/019211 PCT/ US2004/ 017101’ |
-20§- ggﬁg%?%%d@ﬁ%ﬁfzma 9 RS\ | X0 CS2003, DVF F F 90 AcHN 2027.2033 !

ACHN. Uz N2 BE NN dlh NH N NS N s3 HN L 207a 207b 207c 207d 207e |
207f 207gheely of perapeund 2810, o001 e 2027 Benzyl chloride 90 (0.20 g, 0.53

?eTg : megair g 3{1):’19\/“3(‘%2@% s PfF(pélﬁﬁtm ‘ﬁhﬁﬁ?éﬁ%&é’%@q‘ﬂ%‘%l a&&@gsamjm!t %eand

resul t isgb&biiidackd, sédi@d sat, (0.998) 1. ?HﬁBﬁﬂ)aeIcH(Br& g% fived phace&m@ aBdveldPronas pour ed
into 70 nL H2O and stirred for 1 h. The solids were [tered, rinsed with '

et her éﬁ@th@ﬁizeéétr@ﬁlf&ﬂlﬁéb&ffﬁlﬁl3@)17aﬁﬁfad¥1§tenoéldﬁlé@(9f7§gQ@Qf?nEﬂ@lsaSQ%)oMM‘él id (187
NY,100- ﬁﬁs%k @%{% £SI) niz 514 (M+ H+  Synthesis of triazole 2028 10

Triazo ynthesi zed by the process described for 2027 above using
t hi ol b i ace  of 7 yield 138 ng of triazole 2028 as a yeIIow
sol i d (%“’gl%f ﬁﬁ’ﬁ?‘} re P&\%’“‘P &2018 |

A solution of chloride 90 (0.20 g, 0.53 mmol) in DMF (2.7 mL) was treated with
cesium carbonate (0.21 g, 0.64 mmol) and 2-mercaptopyridine (0.071 g, 0.64 mmol) and was
stirred at 23°C for 0.5 h. The reaction mixture was diluted with water and the precipitate was

15 recovered by vacuum filtration to afford 2018 as a vellow powder (91%). LCMS (EST) m/z 452
(M + D", ‘

Synithesis 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 mniol) according to the
20  procedure above used to synthesize 2018 to afford a yellow powder (0.078 g, 0.16 mmol;
30%). LCMS (ESID) 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.

25  Scheme 27
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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 described for 2027 above using thiol 15 207c in
pl ace of 207a to yield 147 ng of thiadiazole 2029 as a white solid (0.32

ol ). LCMS (ESI) nmlz 481 (M + Na)+, 522(M+h|a+043§|\%/%8%0§¥{,1¢720§sis of

t hi azol e 20@X0WEM1Ia8] e 2030 was synt he5|5_ed by the proc § d for
2027 above using thiol 207d in place 6f207a t o yield 129 ng of thiazole
2030 as a |te sggégqxé&gé)% mol). LCMs 20 (ESI) mz 458 (M+ H+, 521 (M+
Na + CH3 ? PCT/ US2004/ 017101 - 204- Synt hesi s of thiazole

2031 Thlazole 031 wa esi ze t he process described for_ 2027 above
usi ng t hi ol tﬁ’npﬂf?ég &OQQ(W Oﬁ%mﬁ%) iy chigeotpgn .44 miAand metbaml (@854n

of f - whi te n%%?}gﬂ tﬁegtea%\ﬂfﬂmi:ﬁlmo &%eﬁ%ﬁ}ﬁm 73“/&6%1()%66 o) ilhmo? %e @{IHE LS of

i m dazol e I m dazol e 2032 was~ sy d’by 't proces scri ed for
2027 above&3ts fard 2thhiThe rea@BqH mitung veas dilated ﬁmﬁandthgrlgne@hhbnﬁé, waghet withi dazol e

2032 as a white, solid .21 I ' S 441 + + . Synthesis
of tridzol 8%%‘%&%6"“??&%%‘6‘1]%"% fey ﬁlg ﬁ@bb 6’976 %Oﬂw‘ge%%&%%m 4E¥4i bed
for 2027 alu@\cmdéqdr@ﬂwtxha@unﬁa@mﬂp@ep@}aﬁe@mt (2@75@4 § MOk Gy %eﬁ&/@ﬂg(tl? azol e
2033 as a white solid (0,21 mz 456 (M + Hy+, 478 (M
+Na) +, 5190 afjprd 2030 aw@tww@té%ﬁm, @,@08“@%{%@ 4GS aEss d034- 2039
As Scheme \3Q+illustrates, conpounds 2027 and 2029-2033 were oxidized to
afford 1 u'Ifoxi des 2034- 2039 respectively. Scheme 30 0 0,1 RS\ / NO

m CPBA F I . Cly FH 2027, 2029-2033 AcHN 2034-2039 AcHN
A Rl i -

Synt hesi s oXI etrazole 2027 (80 ng, 0.16 mml) was di ssol ved
in 3:1,,Cr2C 2/ et 82639 swad Brepared from sulfide 2016 (0.030 g, 0.068 mmol) and 3-

chlordperoxybehzoic acid (77%, 0.015 g, 0.068 mmol) according to the procedure described
above for the synthesis of sulfoxide 2020 to afford a white powder (0.021 g, 0.046 mmol;
68%). LCMS (EST) m/z 480 (M + Na)".

Synthesis of sulfoxide 2022

15 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

20 - 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 (EST) m/z 466.

Example 37 —~ Synthesis of Sulfones 2024 and 2025

25 ‘ As Scheme 28 illusﬁates, sulfides 2015 and 2016 were oxidized with excess 3-
chloroperoxybenzoic acid to afford sulfones 2024 and 2025. '



labiRkie

20 CPBA was added (75% pure; 39 ng, 0.17 mol) and the m xture was stirred
at room tenperature for 6 h. The reaction m xture was poured into 50 nL
ether and stirred for I h. The solids were filtered and dried in vacuo to
gi ve sul foxi de 2034 as an off-white solid (55 ng, 0.10 mTQ?é,i@{) LCVS (ESI)

m z 530VPSYjHthesi s of sul foxide 2035 25 Sul f oxi de"PIFBORAS™nt hesi zed by
t he process described above for 20347 §farting with thiadiazole 2029 in

pl ace gE@%t zole 2027 to yield 39 ng of 2035 as a white solid (0.08

mol ) . SI) mz 497 (M+ Na)+, 538 (M+ Na + CH3CN)+. WD 2005/019211
PCTI US2004/ 017101 -205- Syathesis of sul foxide 2036 Syl f oxi de 2036 was

synt hesi zed by the S cribed above for,/f034=starfing with thiazole
a2 7 t o ¥rekd 4§ an off-white solid
(ESH) i z49%, (M+Na) +, BZPo( MrNag4 CHBCN)+. 5 Synthesis of

12030 in place pf/t&

(0.10 rmmol). TAwm

sul f oxi de 2037 Sul f oxi de 2037 synt hesi zed by the proc descri bed above
for 2034 starting wHf®% hi azol & 2031 in pl ace28f et razol & 2027 to yield 44
ng of 2037 as an. off-white solid (0.09 nmmol). LCVS (ESI) m z488 (M + H)+,
510 (I\/%YN;'?%!?“%BIP%PWF + CH3CN) + Synthesis of sul foxide 2038 10 Sul f oxi de

2038 was synt hesi zeg by the _process described above for 2034 starting with
i ni dazol e 2039M4iAn 8 %%%dﬁ'cﬁﬁlﬁé‘%-{?%&@oé)‘lé@md@mGghil@p@r@io-ﬁ@n&) ap$38 as a white

sol 5d 4 2%15@95@ mL) Meé’c%ﬁh gf/c%%oﬁ%é#x%éﬁlz}ﬁc @ﬁq%}?‘%;%ﬁﬂg% oS4 ﬁl%bde 2039

Sul T oxi was synt hesize ess descr abové for 2034
st arti agd stirted at 25 Cifor bk ehdthzd B&tédtopDYchr 62 ht dhe eenotien ABRATe tvas yocdéd 48 ny of

2039 A1 lid (0. 10 Ll L nmlz47 +494 ( M+Na) +,
535 ( ﬁ$§+%%di%tﬁ B %C@%ﬁég’ &oshed &%E%HF&%%)@S?}]%&OMQ'%?% |( on 012
mesyl aidled Qf,$33; ahdls solvddi fadved mgaﬁmmewﬁg%l&gw% f:icd@s treated with

1H 5- mer capt, o- 3-triazole sodiumsalt_ (24. .0 'nmol ) atroom 20

1,2, ,
{erper BrpRElverRbC (3 MeQidin CHolClekia ebikpulfbe 1024 anaswhite ppvaar (56 msom
teq‘gerqg%s_e%ewggg%/z% Q_I:f C and LCMS sl owed that the reaction was
e, 't C

conpl et ere ion mXturée was concentrated in vacuo, and the residue

was di r L Ve DL Jed | flash col um chromat ography (0-5% McOH CH2CI 2
gr adi egﬁﬁ{ahleé??gsr#obggg ord nmercaptotriazole 2040 (29.0 ny; 66% as a

pal e-yel 1 ow,sobldh ok SYRad F16X0 056 g, ' o e Bhliorotorm (1.1 mL) and methanol
(0.1 mL) was treated with 3-chloroperoxybenzoic acid (77%, 0.076 g, .34 mmol) and stirred at

23°C for 2 h. The precipitate was recovered through vacuum filtration to yield sulfone 2025 as
15 awhite solid (0.020 g; 37%). LCMS (BSI) m/z 474 (M + H)",

Example 38 — Synthesis of Mercaptotriazole 2026

A solution of mesylate 64 (0.012 g, 0.027 mmol) in DMF (0.14 mL) was treated with 4-
mercapio-1,2,3-triazole, sodium salt (7 mg, 0.054 mmol) and was stirred at 45°C for 2 h. The
solvent was removed in vacuo and the crude product was purified by preparative TLC (5%

20  MeOH in CH;Cly) to afford mercaptotriazole 2026 as a white solid (3.1 mg; 24%). LCMS
(EST) m/z 456 (M + H)".

Example 39 — Synthesis of Compounds 2027-2033

As Scheme 29 illustrates, benzyl chloride 90 was used to alkylate thiols 207a-g to
‘provide compounds 2027-2033 respectively.



25 Exanple 42 - Synthesis of Conpounds 2043 and 2044 Synthesis of conpound
2043 A solution of amne 54 (0.070 g, 0.20 nmol) in DMV (1.0 nL) was treated
with triethylamne (0.055 nm., 0.40 mml) and
1-net hyl -1 Hi m dazol e- 4-sul fonyl chloride (0.039 ng, 0.22 2 and stirred
at 23 C forweQWiHMiés. The sol vent was éennved in vacuoPCHHEmO”Fﬂwll WO
2005/ 019211 PCT/ US2004/ 017101 - 206 t he tPude product was purified by flash
chr omat ogr gph (é%554.5:1 nmet hyl ene chl oride/ ethyl acetate/ nmethanol) to
afford con%@ﬁﬁ? 43 (0.054 g, 0.11 mmol, 55%. MS (ESI): 502 (M+H)+.
Synt hesi s of Conpound 2044 5 4 solution of anmine 54 (0.070 g, p.20 mmol) in
| DMF (1.0 m) wgs treatedwth triethylamne 0,055 ni, Q.40 unl) and

‘ i ¥ ) whtshol ) and

6- mor phol i n-4-y Wil Pony| rehkwrd de (O 0:@
&Ehe"‘W’V\as remexéd Bn vac\ud\ and t he
% nmethanot in 1:1

stirred at 23 C for=30 te
| crude product was purlfFed by fl ash csﬁr?.)rrat ogr aphy (0- 1@
ethyl acetate/ nethylgne chl oF“i ﬁe) to afford conpourekr2@44 (0./982 g, 0.09
nnnol, 45% . MS (ESI): 584 10 (M+H)+. Exanple 43 - Synthesis of Conpound
2047 A solution of chloride196: ( H_2_90'9 0. 50 mml in DVF (5 rrL) @/as treated
with 3- mercapto-1,2,4 |\t\r| zol & TN M 30,
mml ), and stirred at N2 forN- |on M urergé ted vmth
H20 (45 nL), and the I’]\é’{sl ting pr Clp e 15r’f‘||ter ) H20 and
dried under vacuumto afford conmpound 2047 (0.139 g, 0.315 mml 63% as a
white powder. MS (ESI) 207142 ( MHdjet. BExemapl e 22 - Syewdesi s200f Coﬁﬂﬁmund 2050
Schene 31 depicts the synthesis of conpound 2050. Schene 31 0 oo HZN NO
F\' | N NaBSgnthessaOi¢trazole 2027

Benzyl chioride 90 (0.20 g, 0.53 mmol) was dissolved in DMF (5 mL). Thiol 207a (62
5 mg, 0.53 mmol) and cesium carbonate (0.20 g, 0.64 mmol) were added sequentially and the
resulting slurry stirred at room temperature for 4 h. The mixture was poured into 70 ml. H,O
and stirred for 1 h, The solids.were filtered, rinsed with ether and dtied under vacuum to afford
tetrazole 2027 as a brown solid (187 mg, 0.36 mmol). LCMS (BST) m/z 514 (M + HY".

Synthesis of triazole 2028

10 Triazole 2028 was gynthesized by the iJI'OCGSS described for 2027 above using thiol
207b in place of 207a to yield 138 mg of triazole 2028 as a yellow solid (0.30 mmol). LCMS

(BSD m/z 457 M+ H)".
Synthesis of thiadiazole 2029
Thiadiazole 2029 was synfheSized by the process _describéd for 2027 above using thiol

15 207¢ in place of 207a to yicld 147 mg of thiadiazole 2029 as 2 white solid (0.32 mmol). LCMS
(BSI) 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
2074 in place of 207a to yield 129 ing of thiazole 2030 as a white solid (0.28 mmol). LCMS
20 (ESD) m/z 458 (M + H)*, 521 (M + Na + CH:CN)".



NHAc NHAc 20 92 2050 To a solution of 0.050 g (0.15 nmol) of al dehyde 92
and 0.026 g (0.30 nilnol) of am noisoxazole in 2 mM of TFA at 25 C was added
0.018 g (0.30 nmol) of sodium cyanoborohydride (NaBH3CN). The reaction

m xture was stirred at 25 C for 4 h. The TFA was renoved, and the residue
was pur WO28e/8921r epar ati ve TLC to gjve 0.040 g of cBApBEe 013812050, M
(M+1): 425. WO 2005/019211 PCT/ 1JS208M1017101 - 207 Exanpl e 45 - Synthesis

of Congouglds. 3?&1- 3820239?5 Schene 32 illustrates, brom de 301 was coupled to
bor onat’ét8¥sif gt Pyiao i dyl derivative 3001. Successive oxidations

provi ded sul f oxid 002, sul fone 3003, and the pyridyl N-oxide 3004. 5
Schene 32 olTIl'@Z%e ﬁﬂé was fyniapsizgd-hy the proggss fesgribed l%r 10%/ab9\16u3@mhml CPBA( 1. 0

equi v) : I DL | : Pd( dppf) zC12
30011 208 g8t ot MraB3IcH REARE R Fioie 203 e i VR S i < )

%N- ~0®@¢$@SHW2@7@0{M#)1)+0 CH2Cl , f MeOH CH2Cl | MeCH N~O 3003"H. 3004 H AcHN
Ac 1 Synthesis of brom de 301 A suspension of 4-brononethyl pyridine :
hyd§ oc Synthesie of inidfzcde 206823 nmol ) in THE (10 nlL) was treated dropwise with a |
sol ution of potassiumcarbonate (3.33 g, 24.0 mmol) in HRO 10 (6 nL) at

0-5C, and t heidaageR032ngasEiheniRd WaSheSirbéds e Gesalibdd O 29 abdR ¥ thef or e being
treated dropwi se with a solution of 4-bronp-benzenethiol (1.1 EM 6.0 nmol)

i n THE20 ip by 05207010 yield Hgag oRimidagele 2083 as & whije padildPi2d mmelkt LEMShas

subseq Ly 841 ffedpnat 0-5C for an additional 20 min. Wen TLC and LCMVS
R R (LEd

showed t i'on was conplete, the reaction mixture was treated

wth . p]“ thyl acetate (25 nL). The two | ayers were 15
separ\gtsggfhegél%gf eogq%ég%us | ayer was extracted with ethyl acetate (2 x 20

m‘)IO The co q?l[azno?g 2033 was synthesized by the process described for 2027 above using thiol
207g in place of 207a to yield 91 mg of triazole 2033 as a white solid (0.21 mmol). LCMS

(ESI) m/z 456 (M + H)", 478 (M + Na)*, 519 (M + Na + CH:CN)".
Example 40 — Synthesis of Compounds 2034-2039

As Scheme 30 illustrates, compounds 2027 and 2029-2033 were oxidized to afford
15  sulfoxides 2034-2039 respectively.

Scheme 30
0 e o)
R—5§ )5\ R—35 )S\O
by e L0
_ - MeOH, CHaGla \”S
F F
2027, 2029-2023 AcHN 2024-2029 AcHN

Synthesis of sulfoxide 2034

_ Tetrazole 2027 (80 mg, 0.16 mmol) was dissolved in 3:1 CH,Cl,/MeOH (3 mL). m-

20 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 ir 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

25 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)".




organi c extracts were washed with water (2 x 15 nL) and saturated aqueous
NaCl solution (10 nl), dried over MJSO4, and concentrated in vacuo. The
residue was purified by flash colum chronmat ography (5-25% Et OAc- hexane
gradient elution) to afford the desired 4-(4-bronmo- phenyl sul f anyl net hyl)
pyri di ne 36M0gdsBPA1ly; 82% as a pal e-yel | ow solid, whi dFTHEZO Odoi/églc ly 20
used ‘i n subsequent reactions. Synthesi s 28f- corrpound 3001 A solution of
boronate 81(200 ng, 0.53 mmol) and bromi de 301 (150 ng, 0.53 mmol) in

t ol uene ( 9Synthesjeed subaxidedd3G t h sol i d pot assi um carbonate (220 ny, 1.6
mml ), ethanol (3.0 WD 2005/019211 PCT/US2004/017101 - 208 nl) and H20
(3.0 mL) at roomlioaidsaN3é vaesynthesizedley thesmccasrdgscnbai:ahoan {ori208 4 startimgswith

degassed und r str n bef i reat ed
w th- pa( aplrroes R g o o R h 2L S A A G AL B AR P e alBl o

m Xt ure wagniohen.giay glz/gzt% B+ ssmmNdﬂng C +steady stream of argon
bef ore bei ng a/ar med S%ﬂ'?o r ef I€€ux FEF h. Wen. L%/Bﬁ)showed 5 that the

reacti o VWaenihiPdQufoxiiPgo32act i on m xture was cool ed down to room
tenperature before being treated with water (10 nmL) and ethyl acetate (20

m). The two | aygfis d@!%@’l w%?%)ﬁxﬂ?c%ﬁ@h byPl aas%%b‘?i%yé alb A% §6r 2083 s@ithd, §a\;}\1/a L ed

with ethyl acetate he conb organi c extracts wer
with vvat erth(aZOk: 2081 m_plaarcd' tgmeele aﬂféﬁtoanpié%mgmeﬂ?féaﬁ amtafbwhitd Solidn@0)09 dri ed

. over. nlfled b

flash 10 c ﬂnlmgﬁﬁ% z&%ﬁ/{%%ﬂgéﬂﬁ éTWﬁgnm? 1on) to )altfford

conmpound 3001, (177 as a yellow oil, which solidified -upon standin
mrjoomtegﬁ?gpét?%?féuﬂﬂx’\gﬁg[ﬁﬁ LCIVBy(ESI) mz 452 (M+ H+. Synt Eesi s of )

Su|fOXI de 3002 ol ution of caompound 3001 (5 in CH2Cl2 (2.0

m) and) McOH (09151l§ 1@Wé?%%%&%@%mcﬁ%@@mggb%%&ﬁ g Wik ﬁoom

t t
X Z%Z; :t 3; gmg%?e 339 if, E%Hi %ii t88az0le209Y PRI Lt &7 2088 ta%& Ghit€ Qolgt (071934 nol).

vents were Tenoved, and resi due was
directly pLEMS @IWZ#E&@H-FCHJ um chr omat ogr aphy (0-5% MeOH-CH2CI 2 gr adi ent
elution) to afford sul foxide 3002 (43 ny; 71% as a colorless oil, which
sol i di fi edSypthesis of smbfdxidg 2639 r oom t enperature in vacuo. LCVS (ESI ) mz 468
(M+ H+. 20 Synthesis of sulfone 3003 A solution of sulfoxide 2002 (22 ng,

0 047 ol ) l n SHtRfeide 2039 Svapbyntiesidedbitle pbobss deboribad abdve dadt 3034 wialting wvitiPBA
erat ur ?

t d th | t t
m xt UFEs wagla%?lp Fp%manlaqezs’%?ﬁ%%n&’%aw %93 ng Oﬁz‘%’ﬁrfgsag‘%ﬁ?gﬁ% lid (Q@: %‘Iﬂi? ved,

dth + fiel t h 0-5%
and the o eVt dis 6L YA el £laPysdsl BEP NSl et omat ography (

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
20 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) mi/z 443 (M + H)",

- 25 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
trie‘_chylamine (0.055 mlL, 0.40 ‘mmol) and 1-methj;l—1H—imidazole—4—su1fonyl chloride (0.032

mg, 0.22 mmol) and stirred at 23 °C for 30 minutes. The solvent was removed in vacuo, and



25 elution) to afford sulfone 3003 (16 ng; 71 % as a colorless oil, which
solidified upon standing at roomtenperature in vacuo. LCM5 (ESI) niz 484
(M+ H+. Synthesis of pyridyl N-oxide 3004 A solution of sulfone 3003 (16
ng, 0.033 mmol) in CH2C12 (1.0 nL) and McOH (0.5 nlL) was treated w

ith
m CPBA (Y60 @80#81928. 033 ol ) at room tenperature, and AHESIREN g 30
reaction mxture was stirred at room @“rrperature for 2 h. The solvents were

renoved, and the residue irectly purjfi flash col un

chr omat 8% F’%‘gﬁ Qr_o(@ﬁ(-’té’%s W%% Cg#oaé%%rﬁphwegé %g]/ ’@i’g@gﬂc th@fglef ethyl

PCT/ US2QQe b dhhib) 16 latibidddupbtncdda31(6los41e goMIh], shoe9xMAgESPOg0d 11 mg; 67%
yield) as cqolorless oil, which solidified upon standing at 'roomtenperature
in vacudtilOMS (ESI) mfz 500 (M + H)+. Exanple 46 - Synthesis of Conpound
3005 Scheme 33 illustrates the synthesis of conpound 3005. 5 Schenme 33 B\
/ O HzZNSyntheshs FC@apouni204€] Et 3N, THE 302 303 PdCl12(DPPF)2, K2CO8 51

Di oxane, EtOH, H2OF OO _\f/ IfH\ / '\ / NL~"NHAc 3005 Synthesis of
brori de 303 A stlutomdiznzesnss @070y 0.26 hndl) BeOMEBZ1.0 201567, tred@d ol ) was added

to a solution of 4- _am nopethyl] pyridine (1.0 . L0 ) and friethylam ne
(2 e iyl 55 PR (oo A Gepoeh A dRe ST R s
t enper I ; s r . i ; | A S
col | ec?ée’:?i %y :b Ptaﬁlgis%n\g%@m%g%;fﬁggvﬂl 1)(9?&%%%%%2}% dr irg@o?gr? ’{’/g‘é"z@ﬁ’@ﬁgi ve 3.10
g of  berodd pred® 3vak purified bl fhhsl thuometog@phy (Kell% methavarip d undh3@6BatBr oni de 303

b 06 iR ey idde e boE Bod el B ST R o o

di oxpneNEH@t,  H20 (3:1:1) under argon atnosphere. After heating at 100C for
12 hours, the reaction was added to 20 nL of cool water. The organic .

sol vent E%ﬁﬁpfe%@%tﬁé&is‘@@bﬁqﬁﬁﬂdtzb@ crude
A solution of chloride 90 (0.19 g, 0.50 mmol) in DMF (5 mL) was treated with 3-
mercapto-1,2,4-triazole (0.20 g, 1.0 mmol) and Cs,COs (0.33 g, 1.0 mmol), and stirred at 23 °C
for 1 h. The reaction mixture was diluted with H,O (45 mL), and the resulting precipitate
15 filtered, washed with H,0 and dried under vacuum to afford compound 2047 (0.139 g, 0.315
mmol, 63%) as a white powder. MS (ESI): 442 (M+H)".

Example 44 — Synthesis of Compound 2050
Scheme 31 depicts the synthesis of compound 2050.

Scheme 31

N
0 % o
o _
OO o OO
——— e \
H F \)\ NaBHCN ) NH . \/\
NHAc

NHAc
20 92 2050

To a solution 0of 0.050 g (O. 15 mmol) of aldehyde 92 and 0.026 g (0.30 mumol) of
amindisoxazole in 2 ml of TFA at 25 °C was added 0.018 g (0.30 mmol) of sodium
cyanoborohydride (NaBH;CN). The reaction mixture was stirred at 25 °C for 4 h. The TFA
was removed, and the residue was purified by preparative TLC tb give 0.040 g of compound

25 2050. MS (Mi+1): 425.



product was collected by filtration. The crude product was treated with
active charcoal and recrystallized in a m xed solvent system (1:2:2

McOH: CH2C12: acetone) to give 155 ng of 3005 20 in a yield of 31% M (ESI):
499.1 (100% (MtH)'). WD 2005/019211 PCT/ US2004/017101 -210- Exanple 47 -
Synt hesi s §fo A6©24008 A sol ution of am ne 54 (36 ng, @ECI/URWHPLIN DVF was
treated with quinoline-4- carboxylic aciz07{26 ng, 0.15 mmol, 1.5 equiv) at
25 C under N2, and the resulting mxture was treated with EDCl (28.5 ng,

0. 15 nmol ,Exanipledsi-Syntiesi? 6f Compdendd$01-B0e4 r eacti on m xture 5 was
subsequently stirred at 25 C for 12 h. Wen TLC and HPLC showed t he coupl i ng
reaction was CcQgichb@e 32 MRistr@8s bt deBK Wiconplsd cobueeid 8% Rdidla p Kﬂ& . The
residue was then directly, purified by flash colum chromato (0 7%
MeOH CH2 Cieripjatigi 301 %mq&ﬁﬁSB’ﬁ)OXid@mﬁfmwépdﬁqﬁmaé%W@dﬂﬁ%ﬂ@éﬂﬁéesc? tiseyrdyy

71% vyi el d)Ni’)ﬁ ﬁgf white powder: LCMS (ESI) me 513 (M + H). 10 Exarrpl e
48 - GCeneral g’ynt esis of Carboxylic Acid-Loaded Up Resins and Synthesis of
Am de 1&@%&9%2%9 on of polyneric 4-hydroxy-2, 3,5, 6-tetrafluorophenol

(TFP, 2000, 2, 691) amide resin (1 00 g, 1.27 nanol) in DW
(10 nmL) was shaken for, 10 mmut es a 70 nL pol ypropylLene cartrl dge and
then treated with ind ‘%@ Qox@\gald(l 02 g, 6. 5|1£ DI ),

3- hydr oxybe r| azol 0.13 and dii sopropyl cadl imde (1.2

n, 7.6 mmo react won T xt ur e way. ghikep feereal®edm at [ Jang then
the resin was was e {ildheedMo (10 x 50 ; a:@;]szeOBO mL) , Farfd gt hyl ene
chloride (10 Xu50 nml) anéarted in vaeuo. A L‘stpenm on of #Hde abovH%;"FI'FP
ester (35 ng) in 1 m of B was treated witdwam ne 20 54 (10 nga«®. 027
mol ) and shakenfor h |na10 L pol ypx ecne cartridge. The filtrate
was col |l ected and dI’IQ Qi ve am de 4011 0.022 nlnol, 81% as a
yel  ow sol i d. ,.crekiNVB u(300 10: 1 CDC13: 3. 89 (s, 111), '
7.75-7.71 (m 7. 55-7°5 T 9 6 Al 68), 7.16 (dd, J= 8,
2 bz, IH), 6, A%EE z?ﬂ (m 1HF % 0’%4 BE /Ry 1H) 47 60- Efg (m 2H),

4.03-3.97 (m 1H), 3.73-3w#l (ni, WH), 3.58-3.43%(in, " 3.27-3.25 (m
1H), 25 1.90 (s, 3H). LCVs (ESI ptol e 501. 0 (M+H) + l e 49 - Synthesis
of Am des 4010 and 4012-4105 Synthesis of Am de 4010 Ami de 4010 was
prepared fPuovthesicof brpmide30) of N- et hyl pyrrol e- 2-carboxylic acid (477 ny,

3.81 mml), which was prepared according to the general method of Exanple
- 48. A suspension of 4-bromomethylpyridine hydrochloride (1.59 g, 6.3 mmol) in THF (1

mL) was treated dropwise with a sclution of potassium carbonate (3.33 g, 24.0 mmol) in H,O

10 (6mL)at 0-5°C, and the resulting mixture was stirred at 0—5°C for 10 min before being treated
dropwise with a solution of 4-bromo-benzenethiol (1.14 g, 6.0 mmol) in THF (5.0 mL) at 0
5°C under Np. 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

15  separated, and the agueous 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 MgSO,, 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

20  uvsed 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



30 The TFP ester was reacted with am ne 54 using the acyl ation procedure of
Exanpl e 48 to synthesi ze anode 4011. The desired am de 4010 was obtai ned as
a solid (10 ng, 0.022 mml, WO 200-5/019211 PCT/US2004/017101 - 211 81%.
" HNVR (300 MHz, 10:1 CDC13: CD3QOD): 5 7.71-7.56 (m 6%733 dd, J= 9,2
Hz, 1MO 2850828, 92 (m lH) 6 77 (%8 J= 4,2 Hz, 1BCTSHEOVAY = 12,6 Hz,
2H), 6.27 (dd, J= 4 2169(m1H) 454452(m2H)

£ Ll it . bty o e 1

Am de &%b%m%%nﬂ&%aﬂﬁ stfé’aﬁf‘éfta@nﬁ%r@%lﬁé tr@éted%vﬂ??t’ﬁ@db@??gl AMylenzoi c acid

(1. 27 & 35 Mol ), which was prepared according to general nmet hod of .
Exanpl Oh%mﬂlﬂh)eﬁtmt%@ﬁ@tm%@l&@&&madﬂmwwﬁlﬁmd@assgd;ﬂm tirhes ageipl at i on

b oot ier Bl R of b RS B me I RSB b 20 SRS OEB6 MRS 101

%3 mmc%(ﬁ) v&as?:bg?l@@ ﬂ(emeacllb&l m1§tuﬂe4v;% cﬂ;glgﬂ ng_rllgd) 5005 t@ﬁg%%&?e 4( 913 iH)7 )
(m Mefow cing T iy w %?0 wﬂ)sn%etbﬂ agsipte &2—% mLy The W@das’fes&wge 7 Hz, 111),

3 61 3 e 540.1
e ér%e}'[&]h?g'@lse %?%E&% 1%&}835%%&% &%ﬂ%%ééategf%r epa?\/§h§ rom ?éfga TFP
est er afgaﬂe Ekirrstsobea retled adthdvat 890 xnif,m6). {38 satnratdd)aquedus MNaChesutomefiar ed
accord o0 .,the ral . net hod, af, Exa 48.. The FP es} er react ed
o er g ong MG, Bne Bt in e SEn T he S 0 i PydfAihnesi ze
amgle hrb c@ﬁ%h 5 4048 =it) 0. 025
nmol gdégéﬂc e Y rﬂ%reMith(L)I (l%/iléf@ﬁf§ c\[/IV tZngg ﬁoﬁg%?ds&gé %%@1}%?{1 Am de-

4014 was: %b@ra@@llpwm wh@hwm‘@@i@on@ran@ng@mwltmpq@m ityeo®. g, 6.35

mmol ), r according to the general nethod of Exanple 48.
The TFLCM%@EI%@EA@Q acted with am ne 54 using the acyl ation procedure of

Exanpl S am de 4011 The desired am de 4014 was obt ai ned as
a soli SY'C'%S 0139(@%6@8'3@% 96% . ' HNMVR (300 25 MHz, CDC13): S 7.72-7.70 (m

o 544%2%@%% f&%ﬂwgﬁ’%ﬁg’a@#Hmogrbn%%@s@@%?@%waﬁr @5 4.%

J=19, nl)HZastr&md wﬁh%cﬁBAEtzi g, @18 mrebI PR r6on? Bnlpdtandd hd tHe Bty 3H) . LCOVS
(ESI) rnle 506.0 (MtH)+. Synthesis of ‘Am de 4015 30 Am de 4015 was prepared

f r om t kractigormizdire wap tirsdrpé rdepxigmpergiuse for &y Jog yolventawerg removed, and the
residue was directly purified by flash column chromatography (0—5% MeOH-CH,Cl, gradient

elution) to afford sulfoxide 3002 (43 mg; 71%) as a colorless oil, which solidified upon
standing at room temperature in vacuo. LCMS (EST) m/z 468 (M + H)'.

20  Synthesis of sulfone 3003

A solution of sulfoxide 2002 (22 g, 0.047 mmol) in CHCl, (2.0 mL) and MeOH (0.5
mL) was treated with m-CPBA (9.0 mg, 0.047 mumol) at room temperature, and the resuliing
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
25 elution) to afford sulfone 3003 (16 mg; 71%) as a colorless oil, which solidified upon standing
at room temperature in vacuo, LCMS (EST) m/z 484 (M + H)*,

Synthesis of pyridyl N-oxide 3004

A solution of sulfone 3003 (16 mg, 0.033 mmol) in CHyCl, (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
30 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-CHoCl, gradient



| '
my, 2.54 mnol), which was prepared according to the general method of

Exanpl e 48. WD 2005/ 019211 PCT/ US2004/ 017101 -212 The TFP ester was reacted
with am ne 54 using the acylation procedure of Exanple 48 to synthesize
am de 4011. The desired am de 4015 was obtained as a solid (10 ng, 0.019
nunol , O%VOZ;}‘E{MYL% 300 MHz, 10:1 CDC13: CD30D): 6 7.87pcr/6Shoebdnrien) ,
748714(m : .94 (s, 1H), 6.89-628L (m 2H), 4.67-4.61 (m IH,
4.54-4.52 (m 2H), 4.02-3.93 (m 2H), 3.71 5 3.61 (s, 3H), 1.89 (s, 3H.
LCVS (ESI) eMﬁoﬁ)% affofdiEPyridyl Exaady 390501 F mBysTohoRid a@&owms@ gil 4»%611 A sol ution

of am ne 54 (36 , 0.1 rnnol) in a mxture of THEand % v/V) was
“treated wi ﬁﬂ“ﬁ@‘?dd&opﬁﬁ‘n@fmgé?’{?@%#‘&%%@ ip Yecuey LY (RgRym/z 50 CfMe%j[!ﬂ)v) at 25 C
under argon, and the resulting reaction mxture was stirred at 25 C for 30
m n bef or e Esample 46-eSynthesis ?W%P@H@ii’tﬁ'ﬂﬁt ri acet oxybor ohydri de (NaB(OAc) 3H,
33 ng, 0.15 Mnot, 1.5 equiv) at 25 'C. The reaction m xture was
subsequent |y st Sehest 33tillpgratss s sygthesis yfremppue 3M05. HPLC showed t he
reductive am nation reaction was conplete, the reaction m xture was
concent fat &dhénme 3/cuo. The residue was then directly purified by flash

col utm chr omat ogr aphy (0- 7% MeOH CH2Cl 2 gr adi ent elution) to produce the
~desired N[3-(2-fluoro-4"-{[(quinoli m no] 15
nmet hyl } - bi phenyl - 4-yl) - 2- oanzoIthd t/hyg tam de 4016 (32.9 ny,

66% yi el d) as pal e-yel I BW sttandi ng at room
tenperature in vacuo. 1H NIVR 300 WTHFDIVBO%) 1.85 (s, 3H, COCH3), 3.44
(t, 2H J—54Hz)379(do°°1H J=6.4, 9.2 HY? 3.88 (s, 2H), 4.17 (t,
1H, J= 9.1 Hz), 4.30 (s, 2H), 4.77 (m 1H, 7.41 (dd, 1H J= 2.0, 8.0 Hz),
7.51-7.63 (m 8H, aromatic-B), 7.74 (t, 1H J=&c0p 804 (d, 1H, J= 8.0
Hz), 8.18 (d, 20 1H, J= 8.0 Hz), 8.27 (t, 1Hu ngnesEﬁ; d\?HCOCHS) 8.87 (d,
1H, J= 8.0 Hz). LCMS (ESI) me 499 (M+ H)+. arrple 51°- Synt hesi s of

Am nes 4018-4026 Synthesis of Am ne 4018 To a|solution of 0.032 g (0.089
mmol) of amine 54 in 3 nL of MeOH/ THF (2:1, with 25 1% acetic acid) were
added 0.009 g (0.080 nunol) of 4-pyridylcarboxajdehyde and 0.027 g (0.12
mol ) of sodiumtriacetoxyborohydri dé¢¥at @Bomt ermture. The reaction

m xture was allowed to stir at 25 Cwntil e was consuned based
on TLC analysis. The solvents of the reattion were remoVéd via rotary
evaporation and the residue was then purified aefwsa preparative TLC plate to
give 7.0 rag of 4018. 1H NMR (300 MHz, CD30D): 6 8.57 (s, 1 H), 30 8.48 (d,
J= 4.2 Hz, nﬂl)eSIS‘PfQ‘_IQ“?ldSé'ﬂ a series of multi pl et peaks, 9 H), 2.05 (s, 3
H. LCM5 (ESI) mle 449

4-brom0benzenesx|;l|%onyl chloride 302 (2.56 g, 10 munol) was added to a solution of 4-
aminomethylpyridine (1.08 g, 10 mmol) and triethylamine { 2 mL, 14.3 mmol) in THF (20 mL)
10  at 0 °C. After stirring at same temperature for 1 b, 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, | mmol), boronate 81 (378 mg, 1 mmol), Pd(dppf),;Cl; (40 mg,
15 0.05 mmol) and K;CO; (414 mg, 3 mmol) were dissolved 8 mL of a mixture of dioxane:EtOH:
Hy0 (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
: Iecrystallizéd in a mixed solvent sysfem (1:2:2 MeOH:CHyCly:acetone) to give 155 mg of 30ﬁ5
20 inayield of 31%. MS (ESD): 499.1 (100%, (M+H)".



WD 2005/ 019211 PCT/ US2004/ 017101 -213- Synthesis of Amine 4019 To a
solution of 0.080 g (0.22 mmol ) of amine 54 in 3 nL of MOH/ THF (2:1, with
1% acetic acid) were added 0.032 g (0.20 nmmol) of 2-quinolinecarboxal dehyde
and 0. 094 g} 50. 44 ol ) of sodiumtriacetoxyborohydride at room

t enper aPf DO  eaction mixture was, 5 al l owed to sECFUSMPRTEI Nt | the

al dehyde was consuned based on TLC ézh(}'ysi s. The solvents of the reaction

were r ve a.rotar, vaporatjon, and the residue was then purified on a
pr epar ’i”\?B’qﬁlé'EY 8“%’%‘%@;5“6@@55@ of 4019. 1H NMR (300 MHz, CD3OD +

CDC13): S 8.32, (d, J=.5.4 , I H), 806 (d, J=5.4Hz, 1 H, 7.94 (d, J=6
H, 1 H), 7.A7§1I‘ﬂ?t.$°§63f(ﬂam§eﬁ4 (Ié_%n%gf 0.1 el m%‘gfl‘ﬂp\wp\tge,ateiovm)qwmhsw( m | H,

3. 97 ic o L i 1 4. i f
2020 To meblc SOR0t 03 2ol F e s Capt i hd HE Feyng BRRANRS, 1
(2:1, vireeted yoish Bl (28.5ant, @) 1 Svemoh d dequd) O30 °¢ wndedd;. rithelryactibn mixture

2- benzaf ur r al.de ognd 0,0 44 | } of . sodi um

tri §c eﬁ?’ﬁ?fﬁ%%g%%@ is{cllrée(g%%rgogﬁgt @r&)m%hf C a‘i“?ﬁé‘ﬁ@éﬁ"fv%&lﬁf&‘i € was 15

al | owededdtioss iwiak c@hpl2i, 1Be whakiidn mbeurahdebordentiis] /6 9RGIMTEU: RARRE waB ththC

anal ysis. The solvents of the reaction were renoved via rotary evaporation,

and t helieely pyEisday apleppliun chorgtography (Gv épMeb-GH.Gh magient duttes) & ve 49 ny

of 402 ' : : + 13N e , I

mul 1 pl S DS i Fos 65 e 7R ag 3 frebe Ry’ 34505 5 e

3.75-3. 968 (Mn+H). H). LOMB (ESI) mle 488 (MrH)+. 20 Synthesis of Am ne 4021
To a solution of 0.080 g (0.22 mvol) of amne 54 in 3 nmL of McOH/ THF (2: 1,
Wi t1) 1%Exaasit 48 —aGdndyal Wehthesisl 6202 fboPie Yeidd.oddedTTH Resihs and Synthesis of

3-qui nolinec rioxal dehyde and 0.094 g (0.44 nmmol) of sodium

tri acet%?}‘g‘tfﬁ’é ydride at roomtenperature. The reaction m xture was all owed
to stir at 25 Cuntil the aldehyde was consuned based on TLC anal ysis. The

sol vents 25 Afuspesiond eplyswrigddiydwamsvetd rtefraflgerephenel, dF®s &tGash. Cham t he

P A OB S0 o RRSRALINN 1T RheBhen fh ffegac) $02
J:| 5. 4I Tzl pohiprop¥ledd cArttidgd andbthén tizatediwith) indé’le%carfr‘?cﬁcyﬂdac(ia (k€2 g.a835 of f
i 9 , .98 3 L L 499  ( MtH) + t i
o 1o T RO Heriargle 38 m: Hbd e b 2B BIopY S bR b2 bt 3 of

MeOH THEmbR: ¥he Yabionliixna6 @b ShaR6d £ 18R EE2PUY G BeR A2 1Ssif FadwadheB kithof

1- napht hal dehyde and 0. 119 % (0.56 mmol) of WD 2005/019211 PCT/ US2004/ 017101
DMF (10 x 50 mL), THF (10 x 50 mL), and methylene chloride (10 x 50 mL) and dried in '

Vacuo.

A suspension of the above TFP ester (35 mg) in 1 mL of DMF was treated with amine
20 54 (10 mg, 0.027 mmol) and shaken for 18 hin a 10 mL polypropylene cartridge. The filtrate
was collected and dried to give amide 4011 (11 mg, 0.022 mumol, 81%) as a yellow solid.
THNMR (300 MHz, 10:1 CDCls: CD;0D): 8 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, /= 8, 2 Hz, 1H), 6.45-6.44 (m, 111), 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),
25 1.90 (s, SH).I 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,
30  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,



-214 sodiumtriacet oxyborohydride at roomtenperature. The reaction m xture
was allowed to stir at 25 Cuntil the al dehyde was consuned based on TLC
anal ysis. The solvents of the reaction were renoved via rotary evaporation,
and the reS|due was then purified on a preparatlve TLC plate t07ql ve 49 nig
of 4022. ' WONMBS(GBE0 MHz, CD30D + CDC13): S 7.98 - 7. 241’@3/1&3&%@5 % 5

mul tiple peaks, 14 H), 2.00 (s, 3 H). L‘@‘NS(ESI) n1e 498 (I\/Hr|—|)+ Synt hesi s
of Am ne 40 To. a sol uti

Vbo THE (79, PR SR o CntRasBoPs S adld % Gu sty 16 @4 1 3 Har
3-11 ual defyges 59 . (11919 o P36 SN 3 Bl umsesh B T 2E HOXPE DY AL o

roomterrpera ure. The'reacti m xture wa d to stirt unti |

t he al dehyiddzWdh, £@n4 69, bH} ddb4ehS (oG 230 4.9%8 96 (Tih &HY 8l Wemt3T)03.73 b, /=

pur 1 11 00_dh 4! §S§¥@§-’% o 207 P e 3RS Bl s sbR9REIDEE, o (300 we
CD30D + CDC13 22(a series of multiple peaks, 9 H, 6.39 (s, |

H, 1.90 (ynt Sﬁ)ﬂf%%“? ) n1e 438 (MrH)+. Synthesis of Amine 4024 15 To
a solution of 0,100 aléo 28 %F of amine 54 in 3 nL of MeOH THF (2:1, with
0

1% acetic aci dymifed B’B%EFGBBI@% iy thep Blestgrof 3-resthylsuyliopylisnzoin asikdi ety de
and 0.089 g iz%w%fz Wil Was PhepsiRd abBrdihg ﬁﬁﬁ: géﬁégﬂ LR Rk %lgrtigo Mhe TFP

t enper at ur €. eaction mxture was to stir at until the
al dehyde watr vensanted withsednoi Fu@ thnadyaion prothdirs of Bxamgde 49 fo tyhnthesieact i on

50" pr opar s Tuf1e TSt ERRR A3 el Shgtag o5 £ 30 T2 MRS ROPE Bibil 95 Ena0D) - s
8. 39 (m 1 IHNMREB(&QME& 1@}(23013 @3012%8371 37@0 i, ), §.24-3g1i (85 185, 800-7.0p! et

peaks, I—&b # I—%@ (MH_%IZ Synt hesi s of Am ne
4025 To a (LB Tof-868 G &4(56722?8( )7 b?f(dénr{né Lz FHR4B-4of1 (o AH)THF
2: 1, d;040

(2 oyt i cut b oot SRed 05 Y 20T R IR AR AU, o8 330327

t ri acet oxytogri&hy3e3 (‘.*93:&:{] It:(éMSl(ES])qaée &40,1} eM+H[ble reaction mxture was all owed
to stir at 25 Cuntil the al dehyde was consunmed based on TLC analysis. The
sol vents Qyfnthéyes dfefided1sere renoved via rotary evaporation, and the
residue was then purified on a preparative TLC plate to give 30.0 ng of

4025. fH NWR ( 308idvHo13 GaSPlepareSfi8mIHe TBP esl‘er'&A—fBQ}r&eﬂﬁn& éhld (]8904115:22 o | H,
7.91 - 7.33 (a series of multiplet (ESI)

eaks H)r
Ve 449 (Merped), wichoos popard fcqn@nlg Eztb@a@m@k mﬁmd of Emnple 48 Tthe THP sster

was reacied with amine 54 using the acylation procedure of Example 48 to synthesize amide
4011. The desired amide 4013 was obtained as a solid (12 mg, 0.025 mmol, 93%). LCMS
(ESD) m/e 480.0 (M+H)".

20  Synthesis of Amide 4014

Amide 4014 was prepared from the TFP ester of piperonylic acid (1.05 g, 6.35 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 4014 was obtained as a solid (13 mg, 0.026 mmol, 96%). 'HNMR (300
25 MHz, CDCly): 8 7.72-7.70 (m, 1H), 7.54-7.28 (m, 8H), 7.24-7.23 (m, 1H), 7.17 (dd, J=9, 2
Hz, 1H), 5.93 (3, 2H), 4.65-4.79 (m, 1H), 4.54-4.52 (m, 2H), 4.05-3.9% (m, 1H), 3.72 (dd, J=9, -
7 Hz, 1H), 3.55-3.48 (m, 2H), 3.28-3.26 (m, 2H), 1.92 (s, 3H). LCMS (ESI) m/e 506.0
MHH)" '
Synthesis of Amide 4015

-30 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.



Synt hesis of Ami ne 4026 To a solution of 0.100 g (0.28 mmol) of amne 54 in
3 nm of MOH/ THF (2:1, with 1% acetic acid) were added 0.024 g (0.25 nmol)
of 2-fural dehyde and 0.089 g (0.42 mml) of sodiumtriacetoxyborohydride at
roomtenaerature. The reaction mxture was allowed to stir at 5 25 C until
the al dBRYHENIRE consuned based on %g anal ysi s. Th&JOfPEROLEY ¢ he

vapo

reaction were renoved via rotary e ration, and the residue was t hen

ifi T t 26. 6 4026. ' H NVR (300

iz, ey SR ARIERN G e B Fh 48 Aiifnimi e FloBbecm #hge 167 (s, 3

H) . LOWRtHeESs ﬁnﬁ]&(@lﬂSBhe(d&ir@dlamﬁe(m ﬁas%tmneﬁ)é@h@@lﬁ ?0%&3@31?%131%&38( 1%8 .
e an g

Met hod 0 115,
rmr[)I ;) ?)‘?%ﬁ iﬁ\ll}%ﬁ@%mz ngcﬁﬁﬁx;@]}sfp%r o/ r&7ﬂ %@@ﬁ%?ﬁ'@ -4t §uwdd):heat ed to
50C fog, 9@(§11Hj_m389f§§13{1h°ﬂ-1) %’%W@l?m"‘@ﬁ Q%Q'r?fﬂz ?ﬁ&uéﬁ"@@?? ﬁ i %91'[0 rempve

the majority of trifluoroacetic acid. res orvedrn 200
M of dbe{hyH).dtdhs, 3H&a§l€MS®ﬂmgrﬁ53dlll@vI-vE{)th saturated 15 NaHCO8 (40 ml x
4), 10% sodiumthiosulfate (40 m x 2), and brine (40 m ), dried over

MyS04, Ekamplersdd Synthesisné Aniinad®d to gi ve 16.50 g of the desired

4-iodoi soxazol e product. 111 NWR (300 MHz, CDC13): 6 8.44 (s, 1 H), 8.29

(s, 1 H). TAsalugon of irvinc 64 (fﬁrﬁ@ogl 1H03%1)8n Hﬂﬁkﬁ.ﬂéﬁf THF QAIBEX3404/9) Whs 200 m
of THE at -100C was added (jfeOpWI se 22.9 6 mol ) of n- BuLl (1.6 Min

hexane&atedryith guinalinegtroabosalfiehydrd 16 meg0 ém%«aleboteamgl 4tr25r’6runé@ §OR, Et hyl
format gndRe %uﬁﬁlgg ; @tn‘fh ARk Wﬁ@&l@é&%’?g '@d:rRY nml)ﬁgfd{‘eebeg?g?tgeé’&e@em xtur e was

stirred further mn at - drochl ori c aci of NHCI
i n1@t hsqd}um/a@cafdﬁmr@hydrli@m@(oén)ﬂ{t lh%mge%ﬂ:i morol,ii. X equie ah2s Gl Timved to war m

gr adual I 5 dut e shed
sequent$® W%J[rﬁwgiiﬂ{eﬂs%% %%ﬁﬁ\%@&g(fg@ ﬂ#%&e@?f@%mw i ed over
MySH4, refdud:theraﬁﬁnzﬁibﬂ rE€RAGEREY t¢,dhe &@noh%lﬁﬁregwaﬁﬂmnc&m%d% ficubhe desired
i soxazg| e- 4-car bal dehyde, (based.on estimation from' cont am nat ed

with r&hs sidpe pagihen érre%lmwaﬁ%bspﬂrﬁh IWGhI@’@t?%aMB%MﬁO Clons. ' H

SNE)/F uti( n OW?%W%%% '%E(%}? [%#:—kﬁmrg% (‘2@@%@01311 ﬁgrreéﬁs;l;ﬁ%%;@- I H. A

of
i sbxaz meé}yn}—bipbmiyalﬁldé)hﬁfdm-omdﬁdin ?50mgthy-acetamivie MP1E(32NaB¢, G689 Fkld) as 30 nl  of

col venbaeyieie” plBeh g guirs Aaind e b iemreiis e ol i AU oDy "

si 11 cayee) asou eIBeg UL s40\g YK 305G AT W 2095/ 019211
PCTI USZOO&/Ol?lIHi]) - 2?% 3CPgl uent tomtlg’ve 1. gZp @gﬁg] ne 4038 plus 1.58 g of

t he i mHah 3i%8t(er2Baf 47 &. 11@,@\;594@@))4313@ 2H), 4. 77 (m, 1H), 7.41 (dd, 1H, J=2.0, 8.0
Hz), 7.51-7.63 (m, $H, aromatic-H), 7.74 (t, 1H, J= 8.0 Hz), 8.04 (d, 1H, J=8.0 Hz), 8.18 (4,
20 1H,J=28.0 Hz), 8.27 (t, 1H, J= 5.8 Hz, NHCOCHj), 8.87 (d, 1H, J= 8.0 Hz). LCMS (ESI)
mie 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
25 1% acetic acid) were added 0.009 g (0.080 mmol) of 4-pyridylearboxaldehyde and 0.027 g
(0.12 mmol) of sodivm 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 rr)tary evaporation and the residue was then purified on a
prcparatirre TLC plate to give 7.0 mg of 4018. "H NMR (300 MHz, CD;0D): & 8.57 (s, 1 H),
30 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
(ESI) mle 449 (M+H)". | |



439 (MtH)+. Method B A solution of 1.00 g (5.05 nmol) of

| soxazol -4-yl nethyl -carbam c acid tert-butyl ester 5 in 10 M of 4.0 N HC
in dioxane was stirred at 25C for 6 h. The reaction m xture was then
diluted with 30 mMl of diethyl ether and filtered. The solid was washed wth
di et hyl et ived 208@192t i ed to give 0.65 g of Cisoxazol - 4-RAYYRIHI LM ne
hydrochl oride salt of suitable purity f 3 -use in subsequent reactions. rH
NMR (300 , . DVBO): 8 9. (s, 1 H, 868 (s, 1 H, 394 (q, J=6, 1 H.
10 A sol ut whwwﬁ)f&@wy&é??ﬁz (0.150 g, 0.42 mol),
nmol )

C-i soxazol -4-yl -nmet hyl am ne - hydrochl oride salt (0.068 g, 0.51 X

obt ai ned above, T srLigias BA0881g (0@2zepoly of amipg 54 i) qfﬁ/?@wTPB?(Zdvmw
stirred at : |, L r [

evaporat | ofengad e lded Y1200 3 Y Eling MR SEYAGaPid POBLY (0.4
chr omat ogr mpt)) dfgodiuimdriad@iokfBorghyifridaat memA&BBeratufeMI he ESic)iomngx tdiRSv{sMN 15

Exanpl e, 53 - Synt hesi s_o, 1.ne 15 Schene 34, depi ct he synt hesi s of
enine. s tlosirti S 28 0 ARSI R Moo Crrued S84 & TLbatais T iy o
MNHZ2 O F 4rhe jﬁa&i@cﬁ(\%@}é’rﬁbx@d%lﬁ(rotagr EWMpordBor \ahilhd Odsidde s tiyJuigied en@f am ne
401 20 A solution of al dehyde 92 (3.56 0. 1) in_anhydrous DVF ézo

. g, 10.0 mmo
m) was trpapediveil kG phicto Riveditung ofd03p. HENAR 40 CR@D (2BDEL): $8.3

nmol ) and i | rj t bor [i OEW room ,

t enper at ur @?‘(}5% F%’ei %?aﬁ@n@“?gﬁ ’ilgﬁ’ (7%4@?0]% e ég’sl it é’éiégasre%wf

t enper at ur gftilet Gedles, MY 483 CranaD) | OMB(ss NEMETIS 73 MY NECMSE@ST) A2 4985
conplete, the reaction mxture was quenched with H20 (40 nl), and the

resul t tthg @M xture was stirred at roomtenperature for 30 min.. The solid
precipitate was then collected by filtration, washed with H20O (2 x 50 nl),
and dried Synthegsiuiof 402Ai s crude material was WD 2005/019211 PCT1US2004/ 017101
-217 subsequently purified by flash col um chronmat ography (5-15 %

MeOH CH2C12 gr alio emolutien ofi0.¢89)g (022ahhol) of amina &4 403 mI 20fA4e @/ BIBA2: hovitnl %
of f-white gc%!tiic %i,cidj @rasNall\éﬁeci 3%90 %/'(&20 B%So% of 2-benzofurancarboxaldehyde and 0.094 g (0.44
mmol) of sodium triacetoxyborohydride at room temperature. The reaction mixture was
15  allowed to stir at 25 °C until the aldehyde was consumed based on TLC analysis. The solvents
of the reaction were removed via rotary evé.poration, and the residue was then puriﬁed' on a
preparative TLC plate to give 49 mg of 4020. 'H NMR (300 MHz, CD;0D + CDCls): & 7.44-
7.01 (a series of ﬁmltiplet peaks, 11 H), 6.62 (s, 1 H}, 3.92 (s, 2 H), 3.82 (s, 2 H), 3.75-3.60 (m,r

1 H). LCMS (ESI) m/e 488 (M+H)".
20  Synthesis of Amine 4021

To a solution of 0.080 g (0.22 mmol) of amine 54 in 3 ml., of MeOH/THF (2:1, with 1%

acetic acid) were added 0.032 g (0.20 mmol) of 3-quinolinecarboxaldehyde and 0.094 g (0.44
mmol) of sodium triacetoxyborohydride at room temperature. The reaction mixfure was
allowed to stir at 25 °C until the aldehyde was consumed based on TLC analysis. The solvents

25 of the reaction was removed via rotary evaporation, and the residue was then purified on a
preparative TLC plate to give 49 mg of 4021. "H NMR (300 MHz, CD;OD + CDCl): & 8.89
(s, 1H),833(s,1H),803(d,J=54Hz, 1H),795(d,J=54Hz1 H), 7.80 ~ 7.34 (a series
of multiple peaks, 9 H), 1.98 (s, 3 H). LCMS (ESI) mfe 499 (M-+H)".

Synthesis of Amine 4022

30 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 mmo]) of



dé) S 2.03 (s, 3H COCH3), 2.46 (s, 3H Nw), 3.62 (t, 2H, J= 5.4 Hz) 3. 86
(s, 2H, Ar-CH2)), 3.96 (dd, 1H, J= 6.4, 9.2 Hz), 4.35 (t, 1H, J= 9.2 Hz),
4.90 - 4.99 (m 1H), 7.58 - 7.80 (m 5 7H, aromatic-H), 845(t 1H, J= 5.8
Hz, NHCOCH3): LCM5 (ESI) mz 372 (M+ H+. Synthesis of amne 4215 A

sol ut i WO 3H0S&H2He 401 (0.070 g, O.19 mol ) in net harf&T/{s30 ﬁﬁ@}”%d acetic
acid (0.020 pit) was treated vmth cfd nol i ne- 3- car boxal dehyde (0.033 g, 0.21

nmol ) tri.a bor hydri de (0.080 0, 38 and stirred at
23C foé;mg‘mﬁg a&%aﬂb"a"%‘gﬁ“‘i oaﬁ ﬁ“ﬁ%e&@ﬂ?ﬁ%ﬁﬁ?&@%‘é{g{%{%ﬁé tqstirgt 38 ol )
and aces tCumilitst @h9@Owad Jonwver @l Redesh TR GndifNgs. THRAGLERS ofinX tskgo\as stirred
for 16 h. The solvent was renoved in vacuo, and the residue was dissolved

i n THEVE™S IRgVesdrite 1986Y Fraparsfian.@od drgesidue wasdhanrawified ona prepaativoTLEe- 3-

o 0. SHRIDEE Sihd g, R R AR RN G, BT LRt Pby or o

(0 D80mgltiple ok ID ), M(sggiﬂlychm @gg Apeos gaetyon mxture was stirred for

60 h. The reaction mxture was diluted with nethylene chloride (30 nL) and
was hedsyhthbsisat Amfead28queous sodi um bi carbonate (25 nL). Drying over
Na2S04 ‘and evaporati on of solvent yielded crude product, mhich was purified

by fl ash RN HF%IT&%{ lfpﬁ%}a(g

hzdroilsde Cgé 10%an1er hang(gj(lar%%{lgnéi?m éeﬁgﬁlc #l%ﬁ{fgﬁ‘%t hy céta e) ![gm
af f or dacgtit acidywars added.241g @. Z@Om@@@oﬁzn-ﬂz@ldeh}@s@nmw gw%mmgu\«ﬂ (ESI) n/z
513 Eﬂ t hes fide. 4216 and 4

Sc he( w ma%%(t?g%t ﬁ }g’érﬁlﬁ %égcfng %ﬁpe@%qﬁsgiﬁ & E’fémﬁpfgg # ér"ﬁ?raihl oride

9010 s 287G mhtﬂ@]&Cthhfyhe whd @ins@edd asalodTILO adlfiy. drHebRRAE bathe réh@a@n Hydrol ysi s
of 402 afforded thiol 403 which was alkylated wth 2-br pyri di ne

ononet h
to yi elVaredEmpyde il crappiion.cid die ragdus wasshsniuyifisd oo ppeapasiive %Ieﬁde 4217.

oV, Bt IRt 4™ N oD i ol et B P3E el x

m CPBAm{ultiplelfeaks 9 M)A 3RGC] @)Q'BO (s\3 #B1LCKISIEIN) mACRBREH+H)'.
Synthesis of Amine 4024

15 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 0.027 g (0.25 mmol) of 2-pyridylcarboxaldehyde ahd 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 was removed via rotary evaporation, and the residue was then purified on a

20  preparative TLC plate to give 30.0 mg of 4024. "H NMR (300 MHz, CD;0D): & 8.39 (s, 1 I—I),
8.30 (d, /=2.1 Hz, 1 H), 7.70 ~ 7.21 (a series of multiplet peaks, 9 H), 1.86 (s, 3 H). LCMS
(ESI) m/e 449 (M+H)",

Synthesis of Amine 4025

To a solution of 0.100 g (0.28 mmol) of amine 54 in 3 mL of MeOH/THF (2:1, with 1%
25  acetic acid) were added 0.027 g (0.25 mmol) of 3-pyridylcarboxaldehyde and 0.089 g (0.42
mmol) of Sodiu_.m 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 30.0 mg of 4025, "H'NMR (300 MHz, CD30D): & 8.57 (s, 1 H),
30 848(d,J=42Hz 1 H), 7.91 ~ 7.33 (a series of multiplet peaks, 9 H), 2.05 (s, 3 ). LCMS
(BST) mle 449 (M+H)",



WO 2005/ 019211 PCT/ US2004/ 017101 -218- Synthesis of chloride 90 Al cohol
51(3.0 g, 8.4 mmol ) was dissolved in CH2C12 (20 nlL) and Hunig's base (2

m_). Met hanesul fonyl chloride (1.4 nL, 12.6 nmol) was added dropw se and the
resulting solution stirred at it for 4 h. The m xture vvacszlE)our?q igto 100
m, sat. aqueeewsoNEHCO3 and 5 extracted with CH2Cl2 (3 XEEUHHYOIH]

conbi ned organi c extracts were washed wi A bri ne, dried over MySH,
filtered, and cqncentrat to give 3.9 g of an oily yellow solid. The crude
mat eri al ¥ntheys ?ﬁfgﬂ-“lﬁﬂ%gﬁl ica gel chromatography to give chloride 90 as an
- off-white solid_ (2.7 9, 7.2 mpl). LCMS (ESI) mz 377 (M +'15%}:r, 418 (M +

- CH3CN + H)+, 4400 gsplutigraf (390 qumol) ofgming 84iis 3 a1l efiyie@BI 1T Pob voluEd an

argon at no i " i i r ) a :
i Xt ur o of VR s HAUBE S PO dyhoRsr Sl T 0L ARG )
DVF (25 mlL}odiudt aceeagharadydrids atabom tegpeadtureo bk tcaniar dixure whonll@vdiau ke aiThen
50 nL of wa S, a d., The off-whit uct, 402 (4. s col ] ected
by fil t%at ?éﬁé Pﬂmﬁéh?ﬁgﬁadwaémme SE@%‘F gfﬁgfﬁalaﬁl%ﬂil?‘?(wi‘ﬁg%ﬁ.o £HEPs of
thiol 403 efdendG VB ot e{r%ﬂakatioﬂ@@daﬂéiﬁgid&@wﬁs BN PirkRA difa difed1g 10.3
mmol) ina mxture of THE ( OlrrL), MeOH (50 nlL) and water (20 nmL). After
stirring folate30 giverditéemg af 40260 chNMR(20GMtzeCliedB): &7 §on Blhfasphieraf, t he

i nsoluble solid was r filt ' Th iJirate was diluted with
wat er (50 H{“;t}Pq@@ﬁ%@nwgﬁgﬁé %%LD@@W%H%’ESLQEM - then neutralized
with 10% HCI. The_off-white produ 403 (3.5 g) was collected by filtration
in a vyiel &xamplesSly, 3@&?@!&@@%@&5@%75 (M+ H)y+. Synthesis of sulfide 4216
A solution_of sulfide 403 (0.20 g, 0.54 mml) in tetrahydrofuran (1.3 niL),
net hand? Mpthad4 n )  and di methyl formami de (1.3 nL) was treated with

sodi um et hoxi de (25%in_methanol, 0.24 nL, 1.1 mol) and
2- (br ononet hyl ) fyselutiopet &R0 241 153 menokof kweazolg ang 33 .30 ¢ (FRR. 1 meald pf¥n ni xture

di | ut . ; . . + ) ) i t , d
the wat or  {oibdoinRERY, B0 SRR Rc s SISO 1) O] S gl 20
organi ¢ f mdgthicoms oovled and eegomtedrat 028 Rdmoante majpivy of teifluonoacetic acidt Thyi el d
d duct, which 30 i.fi b ti t hi n- A
chr onat ogr F6te (8o e dasmtore o yrih ielit 6RPa epsted Sedeafal Wimtued wni (e
pover 160, AREOQ41 ) 1096 o WRABHEBIOmIT 2), 4800l cto b, @905 019211

MgSQ,, filtered and concentrated to give 16.50 g of the desired 4-todoisoxazole product. '
NMR (300 MHz, CDCl5): § 8.44 (s, 1 H), 8.29 (5, 1 H). |

To a solution of 6.80 g (34.8 mmol) of 4-iodoisoxazole in 200 ml of THF at -100°C was

added dropwise 22.9 m! (36.6 mmol) of #-BuLi (1.6 M in hexanes). The reaction mixture was

20  allowed to stir for 30 min. Ethyl formate (3.08 ml, 38.4 mmol) was added to the mixture, and
the mixture was stirred further for 30 min at -100 °C. Hydrochloric acid (36.60 ml of 1 NHCI -
in ether) was added at -100 °C, and the reaction mixture was allowed to warm gradually to
25°C. The mixture was diluted with ether (200 mi), washed sequentially with saturated
NaHCO; (100 ml) and brine (100 ml), dried over MgSOQy, filtered and concentrated (at 0°C) to

25 givé ~2.00 g of the desired isoxazole-4-carbaldehyde (based on estiination from 'H NMR;
contaminated with residual EtOH) of suitable purity for use in subsequent reactions. 'H NMR
(300 MIZ, CDCl3): 6 10.01 (s, 1 H), 9.05 (s, 1 H), 8.68 (s, 1 H).

A solution of 4.00 g (11.2 mmol) 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 m] of acetic
30  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,CL, as



-219- Synthesis of sulfoxide 4217 A solution of 4216 (0.11 g, 0.23 nmol) in
nmet hyl ene chloride (2.3 nL) was treated with 3-chl oroperoxybenzoic acid
(0.051 g, 0.23 mol) and stirred at 23C for 15 m nutes. The solvent was
evaporated in vacuo and the crude product was purified flash

chr omat WEPAB*A1 (5% net hanol / net hylﬁgvschl ori de) top%?ffgép?j”o&@lf’? as a white
powder (0.093 g, 0.19 nmmol; (ESI) n2/z 482 (M + H)+. Exanple 55

- Synt he3| S. so ution of
ani ne %ﬁf %0%%8%%%% e%??pﬂ%% I-|IHB%?]3 ?tﬁog(ég#aﬁ@ (eO 254 10
g, 1. 68N and NaB( OAc) 3H (0. 712 g, 3.36 rrrml) in 30 M of MMOHwith a
few drops of acetic acid was stirred at 25C for 24 h. The reaction solvents
were rhevelOBby rotary evaporation. The residue was purified by preparative
TLC plate to give 0.070 g of am ne 4218. LCV5 (ESI) :n/z 501 (M+ H) +

Synt hesi s oA saiiifeof200g 1H0PmER 3@&@@@1-4%&@1&%&9@& rl Q1 £sf8F0! )

t et rahydrofl i ran- 3- car boxal dehyde , B( QAc) 3H

(0. D71ingl 0 10l ofiA. GFdIGL mﬁugamwaﬁfstl %@ﬁolaéhe"ﬂhmmgmﬁxtu@cwthemm d was
stirre r LE b rotary
evaporgltlﬁ%dn%ﬁ%éeﬁgggd%t Was aﬁgrﬁlit%’ﬁ%@d?% Q/()?ria é%ag\reg l?e\fle %‘ e élgl ve 0. 057
g of adiietetogLd).65 gﬂ\t&@&&d—#ﬁlmﬂ@kﬂh@ hydmﬁ:chtoru&&al‘ﬁyimdﬂﬁblb@uﬁﬁ‘y fam ne 4220 A

sol ution ,of am ne 54 ( % 3-t hi adi azol e- 4- car boxal dehyde
(0. 15255 llliu@sq%eycﬂoaﬁd Bircho) ST MBS 358 G0l Aio® Ged oo - DV
W th ad; qlrl_gps of acetic acid was stirred at 25C for 2 h. The reaction
sol ven e renoved by rotary evaporation. The residue was purified by

t Q. 25 E [z 492 (M +
Fy 07" B et eoibEoBitdiele $510,B0, 0o 23 0B P Rl Bty e 547 7o, 0
n ,(20 agdrmigﬂ%deusmteommg (ﬂéﬁi 1ﬁ§{51) fﬁtaiiihd ab@s, etnﬂ&?iB{OAc)ﬁHt(b 268 g, 1.26 ) and
- - 0XO0- | r n C acCl nuno an
1- (3- H}“?‘Pillﬁfl Wfﬂﬁﬁ?a@wﬂ@‘ aé?ﬁﬁ @aﬁ o i sFagtom Y%EWP%‘PF’G’@E Bty 0. 33
mol ) a\tapbfaﬁml %&ld uﬁrfeﬁa@ewésqmﬁe@w &@%Ithmn%}er : §Biokla w/@ra[i&gwg igewas stirred
at 25C for 12 h. TLC and WO 2005 019211 PCT/ US2004/°0 - 220 LQWs

shomedotlﬁ@lgofmmﬁéﬁéﬁ|b@MSe(ESB@ﬂpI4éQ GWFHhe reaction mixture was concentrated
in vacuo. .
15 Example 53 - Synthesis of Amine 4215

Scheme 34 depicts the synthesis of amine 401 used in the synthesis of compound 4215.

Scheme 34
Me\N
"o
o] MeNHs 0
. yA NeBOAG:H . @ nA
0o T 0
LX“H - DMF \\XH
92 AcHN 401 AcHN
Synthesis of amine 401
20 A solution of aldehyde 92 (3.56 g, 10.0 mmol) in anhydrous DMF (20 m1.) was treated

with a 2 N solution of methylamine in THF (25 mL, 50.0 mmol) and sodium
triacetoxyborohydride (3.20 g, 15.0 mmol) at room temperature, and the resulting reaction
mixture was stitred 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

25  mixture was stirred at room temperature for 30 min. The solid precipitate was then collected
by filtration, Washéd with HoO (2 x 50 mL), and dried in vacuo. This crudé material was



The residue was directly purified by flash col um chromat ography (0-7%

MeOH CH2C12 gradient elution) to afford am de 4221 (45.5 ng; 41 %9 as a
white solid. LCVMS (ESI) nilz 505 (M:H)+. 5 Exanple 57 - Synthesis of

Am di ne 4222 Schene 36 illustrates the synthesis of am dine 4222. Nitrile
404 and fur MO 0HKIRE  were heated toget gle{ in the presed&EGRILEHAYY
chloride to yield am dine 4222. Schene 36 FNHz H_FN\ / \ / &N\ ~. \' O

Conpouna. wdsbratraty poviet 54 498 AR PSSR TRl o 1 e

above for tehgiosyRtdiRed smbk 401 gmog ; 63%) a§¥tﬂbﬂ%§ s@lﬁd a’ﬂH ﬁwne(m MH;EJIDMSOaH

argon at nosphere, a mxture o trile 404 farfur Iamne

15 (27 . 138 0himPIL. SRETEDIHAGH \okioR & %H)JEF54ZT§Z)®85 b 26
ol
U502 1L 0, %2538 8 (R0 . 0 B LESRL1 00 YR M aiD

pr oduct SWaSTH) ford=tied7)p$.46 ki omegm&mwffcﬂmﬂg, QSMSQ%QLB!Z 3R QW-NHE. H20) to
“afford 4222 (14 ng; 11%9. LCVMs (ESI) mz 451 (M + H)+. Exanple 58 -

Synt hesi s Gynfisiiof 4adse £A5Scheme 37 illustrates the synthesis of am de
4223. 2,5-Di brormpyrl dine is converted to activated pyridyl ester 405 which

is then treated AdiRidh Gt uD1{(0.000 SM. pbemﬁmﬂﬁlﬁk%noﬂm%ﬂa%mcaewpl ing of
406 and boronate 81 gave the final target am’'de 0051019211

PCT1US2004 10920 01.) wag peateSpith guinglmeng-caybpralgehpia{ 04138 gy 8.4 ¢ simaplhingesodmna N / ( q

\CnB(r]) 2 gcilog‘l%@xy@r@%r{de %Ofdjé,%&nof)(%ﬂ& Eﬁ}?e% ‘at oﬁz ﬁ %Qio%al s'%

10 triacetoxyborohydride (0.080 g, 0.38 mmol) and acetic acid (0.020 mL) were added, and the
reaction mixture was stirred for 16 h. The solvent was removed iz vacuo, and the residue was
dissolved in THF (3 mL.) and acetic acid (0.020 mL) and treated with quinoline-3-
carboxaldehyde (0.015 g, 0.095 mmol} and sodium triacetoxyborohydride (0.080 g, 0.38 mmol)
and stirred for 9 h. Additional sodium triacetoxyborohydride (0.080 g, 0.38 mmol) was added,

15  and the reaction mixture was stirred for 60 h. The reaction mixture was diluted with methylene
chloride (30 mL) and washed with saturated aqueous sodium bicarbonate (25 mL). Drying
over Na;SO4 and evaporation of solvent yielded crude product, which was purified by flash
chromatography (1 8:1 :0.1 methylene chloride:methanol:ammonium hydroxide, 5-10%
methanol in 1:1 methylene chloride:ethyl acetate) to afford amine 4215 as a solid (0.030 g,

20 0.059 mmol; 31%). LCMS (EST) m/z 513 (M + H)*.

Example 54 - Synthesis of Sulfide 4216 and Sulfoxide 4217

Scheme 35 depicts the syntheSis of compounds 4216 and 4217. Benzyl chloride 90 is
displaced with thiolacetic acid to afford thioacetate 402. Hydrolysis of 402 afforded thiol 403
which was alkylated with 2-bromomethy! pyridine to yield sulfide 4216. Oxidation of 4216
25  then provided sulfoxide 4217,

Scheme 35
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NHAe P 8p \ Pdd p(dppf)p, K2CO83 ~~N NH / \ / NHAc D oxane, EtOH, H20 4223
Synthesis of ester 405 Under an argon atnosphere, triethylamne (0.31 ni,
2 25 nmol ) was added to a 5 mixture of 2,5-dibronopyridi ne (355 ng, 1.5
glladlumacetate(168rrg 0.075 mmol ), Xant(gT

(4 5 bi OHBHEMI phosphi no) - 9, 9- di et ?moxant hene, 43PUI/RLOPIHPE mol ) and
N hydroxysuccinimde (241.5 ng, 2. 121 in DVSO (2 nmL). The sol ution was
pur ged tﬁlh @a@g oxide for- 15 mn and stirred under a carbon nonoxi de
bal | oofXhesiy prides The reaction mixture was then cooled to room

t t f . ethyl tate 10 and hed with
T KR T M PR N B L L

dri ed f

Chr ot gy SRR HITBlRAGNC BRI Bich by ML abbUEE 1 B80EMIRE oo or a5
(75 nrg solation stineNRIGr300 TMdznix@ROIEY pdbirdl i86 100mILY., aq&ediﬁl\(a[’ﬂiCC%H}nd 2.90 (s,

6 15 A m xture pf active ester, 405 (350 ng, 1.17
ot} . TR GrORHREE T Crbetiiosnt sbacnbin SHErev P, a3 o
2. 34 mantd oven MRl &l, Bibd condentBtddnis 8Fe 310 § OOM digTRREREME THeQkude h- The
reaction was washed with brine and dried under vaccum The crude product was

purifi HH o ‘é’ﬁ?méélfa%lﬁ%f(lI«Bfoma@g@@hmg}mml@@lwm apdl-white solilor d 406

Undor T By R AT fmeaneion BTt LMY, il SR s RN B B TR onat o

81 (295Na)i; 0.78 rrrml) Pd(dppf)2Cl12 (19 ng, 0.023 mml) and K2CA3 (323 ny,
2.34 mol) in 5 n of a mxture of dioxanef EtOH/ H20 (3:1:1) was heated at *
100C¢ f Synthsihof thivesteed0l i on was concentrated and the residue was dissol ved
in MOH (2 nL) and CH2CI 2 (10 nlL). Inorganic 25 salts were renoved by
filtration. Uhl& shiakdonato eqma.@s@&tmi SATHIL AT thinf vl agiiaqaat ogr aphy WO
2005/ 019211 - PCT/ 004/ 101 =222 (15:1;0.05 CH2CI2/ MeOH NH3. H20) to

af f or d KL AhlpD 01)@%@%2@@3)(3 A2 2 14%mmol) in DYE 25kl e 59 -

gﬁnggg%&g E%E%%@g%&% y?{ﬂbr oﬁégs%qﬁggﬁand T@?@ﬁéﬁ%ﬁﬁ%@%&?gs Ib?)r gl;lat e

81 to dhéoffavidtodrtid02A25 g)especlideted|by filtration in a yield of 96%. LCMS (ESI)
15 w417 (M+H)

Synthesis of thiol 403

LiOH (360 mg, 15 mmol) was added to a solution of 402 (4.3 g, 10.3 mmol) ina
mixture of THF (50 mL), MeOH (50 mL) and water (20 mL). After stirring for 30 minutes at
room temperature under argon atmosphere, the insoluble solid was removed by filtration. The

20  filirate was diluted with water (50 mL), concentrated to remove organic solvents, then
neutralized with 10% HCI. The off-white product 403 (3.5 g) was collecied by filtration in a
yield of 91%. LCMS (BSI) m/z 375 (M + H)'.

Synthesis of sulfide 4216

A solution of sulfide 403 (0.20 g, 0.54 mmol) in tetrahydrofuran (1.3 mL), methanol
25 (1.3 mL), and dimethylformamide (1.3 mL) was treated with sodium methoxide (25% in
methanol, 0.24 mL, 1.1 mmol) and 2-(bromomethyl)pyridine and stirred at 23°C for 0.5 h. The
reaction mixture was diluted with methylene chloride (25 mL), washed with water (25 mL), |
and the water layer was extfécted with methylene chloride (25 mL). The combined organic
fractions were dried over N2,S0q, and evaporated in vacuo to yield crude product, which was
30 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)".




Scheme 38 X~ B-\/ ~ O/XO F Q-~~J~j NH / Br 81 NHAc \\ H\ / \ [/ ""~NHAc
407 X O Dionne, EtOH, H20 4224 X = O 40B X=S PdCl 2(DPPF) 2, K2COa 4225 X =S
Synthesis of amide 4224 A mixture of 4-bronobenzoyl chloride (110 ng, O. 5
nmol ), 1,2, 4-oxadi azol -3-yl 10 net hyl am ne hydrochl ori deé{
DVF (1 dropyoamsoE23N (0.33 ni, 2.34 rrrmlé in CHC 2 (5P Z\ﬁ@@t"irred at
roomtenperature for 4 h. The reactlon wa€-washed with brlne and dried
under vaccumto af ford crude am de 407. The am de 407 obtai ned was added to
a m xt ur eSHrthess ofipalfaxide %11789 nmg, 0.5 mmol), Pd(dppf)2Cl2 (20 mg, O.025
mmol ) and K2C03 (207 &g 1.5 rrrml%; n 5 nmb of dioxane/EtOH H20 (3:1:1)
under an ar gon ASAHEHH @IGA@%&OL BEohgn metvisae ghlondp@.3 BiL) ¥2s featedwith
reactlon VashididlRdallzb 48505 DG MGH AN b 28ic LPS L ouER cel i te.
The filtra cen em)ve 0 ganl C so ude " product
was col | ecsodebnbyad e&apmataddmvmd ahdithiekarde produtt wab goyifieh by fiathodwandtygraphy

251005 CH2C12/ Ve t 4224 (45 ; 9% .. LCVB 1) m
455 (MY H% me@@n Heahubgcntho gyl %’dq,ﬂs AhitPevest (ﬁ-ﬁﬁi{%n%t%ﬁ%@ﬁ%) ’
chloride (@UZ JUEYRY E%(‘I)?m}’EWBhXM#H 4-thi adi azol - 3-yl - met hyl am ne

hydr ochl ori de (20 ng , DMF (1 drop) and Et3N (27 ng, O0.264

mml ) in _Fg;ﬁﬁ f erature for 2 h. The reaction
was concen?ﬁmpégrgs) 1"SS0 HJ &%@hg@%%ﬁ%\%ﬁﬁed with brine and dried under

vaccumto e 408. The resultant am de 408 obtai ned above
was added tﬂesciisg %{ggleg?l%or onate 81 (50 mg, 0.132 25 rrrml) Pd( dppf ) 2C12

120 (3: 1 ‘25’63&%%0%»%%85%%%%@@92@4 R o e e
the reagtign. @mm@mmmmmbmqmalgysdsmnmﬁ%myﬁs\h@ﬂthﬁw diepgatd
dri ed under vaccum ude product was purified by chromat o%raphy on

silica gel aqeggagdgvaggnm aZ@éEQ’ 9139 111 The opeiigmonglyenis prergyrpmoved byrotar
CH2Cl 2l 'Veq,#a?p ti Oi‘hé 1@:&{]%& eﬁgﬂéfuzﬁrgﬁi@gﬂ@ Bla‘ﬂ@t@ vd é]glsir)im@ El%ir’s.“o

(M + esl s hder an ar gon at nosphere,
sodi um net h@MS}I@S(INa@\%l (59%y wt. in MeO 1, 95 nm,
Synthesis of amine 4219
15 | A solution of amine 54 (0.060 g (0.17 mmol), tetrahydrofuran-3-carboxaldehyde (0.016

g, 0.16 mmél), and NaB(OAc):H (0.071 g, 0.34 mmol) in 5 ml of MeOH with a few drops of
acetic acid was stirred at 25°C for 6 h. The reaction solvents were removed by rotary

evaporation. The residue was purified by preparative TLC plate to give 0.057 g of amine 4219.
LCMS (ESI) m/z 442 M+ H) ",

© 20 Synthesis of amine 4220

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 (0.5%4 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.
25  LCMS (ESD m/z 492 (M + H) ™,

Exémple 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-ox0-1,2-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-
30  temperature, and the resulting reaction mixture was stirred at 25°C for 12 h. When TLC and
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5 0.44 mmol) was added to a solution of thiol 403 (75 ng, 0.2 nmol) and
epi bromohydrin (30 ng, 0.22 mml) in MeOH (3 nL) and THE (3 nL). After
stirring at roomtenperature for 2 h, the reaction was concentrated. The
resi due was di ssol ved CH2C12, washed with brine, dried over %804 and
concentWarM§RdLr vaccum The crude :R]roduct was purfGHEROHNPIERT omat ogr aphy
on silica gel (25:1:0.05 CH2d 2/ MeOH44H3. H20) to afford sul fide 4226 (55 10
ny; 61 _% a mx of diastereoners). LCM5 (ESI) mz 453 (M + Na)+. Exanple
61 - shagvedrthad thefeactin 3vas agrpicte gharqaalnanizfurg Faneongomtmated i wegwensi on of
al dehy d@e 8idud Whs Wlect-pariltEPhy £k ﬂﬁﬁj tdgibply ol hzf,rtﬁﬂ. drous
met hanol (MeCOH, 5 nicgv\pgg_tre%t eslci:}c?mt qﬁﬁﬁ#&%ﬁgﬁ% Y )Cargtﬁ | am ne
(110. 0 gra®npgfution)ay aiderd agodt 4241 (43, 0t b0y oraohittrsolié. LCRIR @SI) A/z605 nnol ) at
roomtgﬁjﬁ ure, and the resulting reaction mxture was stirred at room
t enper re’for 6 h. Wien TLC and LCM5 showed that the reaction was :
conpl ete, the.reaction n xture s concentrated in vacuo. This residue was
dir ctltﬁse’aﬁli’lril‘?#_esylb@‘eﬁ“q%@?ﬁ 2chr omat ogr aphy (0- 10% MeOH CH2C12 gr adi ent
elution) to_afford amne 4227 (24 , 135.3 ... 18% as_an off-white solid.
LCVB (ESI) RF3emep isgiateythe sypthest %@@pém%lﬁﬁﬁmmﬁum@asi on of
al dehy 4&: HeateiQd oeilbr i1Piha il | : j?}k d anhydrous
nmet hano I(I\/ISIC]—I, % m_i vvag 1@gg?£%p%%%ﬂ?zoﬁgtﬁha§ﬁ )‘%%ol -3-yl)-ethyl am ne
hydr och, érj“%i%(l%. 0 ng, 0.6 mol) and sodiumtriacet oxyborohydride (127 ny,
0.6 mmo ? at” 25 roomtenperature, and the resulting reaction m xture was

stirred at room tenperature for 32 hy, \Wen TLC an: L showed that the
reacti on was conphke e reacty ¢n m xture was omseptgpated i'n vacuo. This
resi due was di ' i@g by ftastr c o o} e (0- 10%

MeOH CH2C12 gr adi ent%el ut Monj© t o art'er d ne” 4228 (32 my; 21% as off-white

solids. LCVs (ESI) z 515 (M + H. WO 2005/ 0192%% PCT/ US2004/ 017101 - 224-

Synt.hesi s ,of . am 4229 A suspensi on of al dehyde 92 (107 ng, 0.3 nmmol) in
anﬁ@dr?ﬁ’gthf’ﬂéogqﬂﬂﬁ{e)&énd anhydrous nethanol (2 nmL) was treated with

(5-net hyl -1 spxazol - 3-yl -rre(#?gylamne. 67,0 . 0.6 .nmml L. and saqdi.um
triacet oxybiﬁﬁﬁ%’?f"é‘@%{’%ﬁ’?& ,Or’bé’"éyﬁﬂ%f‘e)“yg’fmggdoarﬁc?@%dg&g? é‘? as geé?f%efihe 5
resul t iaBgve PRtk isPRthdEigdfulcehy®3, stirred at roomtenperature for 12 h. \Wen
TLC and LCVM5 showed that the reaction was conplete, the reaction mxture

was ConRgaesRlof Imidinyag20. This residue was directly purified by flash
col um ¢hr omat ogr aphy (0-5% MeOH CH2C12 gr adi ent

Under an argon atmosphere, a mixture of nitrile 404 (98 mg, 0.28 mmol), furfurylamine
15 (27 mg, 0.28 mmol) and copper (I) chloride (CuCl, 28 mg, 0.28 mmol) in DMSO (2 mL) was
heated at 80°C for 48 h. The reaction was dituted with CH,Cl,, washed with saturated NayCOs
and dried under vaccum. The crude product was purified by chromatography (5:1:0.05
CH,Cly/ MeOWNH3.HZO) to afford 4222 (14 mg; 11%). LCMS (ESI) m/z 451 (M + H)".

Example 58 —- Synthesis of Amide 4223

20 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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elution) to afford am ne 4229 (34 ny; 25% as an of f - V\/mte solid. LCVs (ESI)
nz/z 453 (M+ H)+. 10 Exanple 62 - Synthesis of Am nes 4230 and 4231 Schene
39 shows the synthesis of am nes 4230 and 4231. Known al cohol 409 (see U S.
Patent Nos. 5,523,403 and 5,565,571) is coupled to 4-fornyl phenyl boronic
acid to affghghsddgphol 410 which.is then converted to pesysmigei4ll.
Al kyl ati on oﬁ rresyl ate 411 with the apmroepriate nucl eophiles affords biaryl
al dehydes 412 and 413 which are transformed to am nes 15 4230 and 4231

NeB( DAc) 3H Ne  NEEPYERre: SpilE, NDMVE, 423{?&@1%@ 423D
N N\ | % r0 oWy, xahtphbs, s EtsN, CHzCly, MeQH H NH

CO(g) Q - 408

respecti v8thend®3r educti ve am nation chem stry. Scheme 39 000 H/ H/ | H
0\ B(OH2\ 0 MBCl, DODEAO \ ~( FO NA"OPtl(PPh3)4, K2C03 F NA CH. A2 F |
/ NA WMSL("H 409 H\'H toluene, EtOH H20 410 411 1\ NI\ NN <N I DWW
O NN.SNa Na H Ma O O DWF H 413 F Npl1/ N H-NHNE N N, --7oNHLN, H N
QEFIF N
405

F
L0y -
G/B NHAG R h&/
81 \ \_'
PdCla(dppf)z, KzCO3 mNH - NHAC

Dioxana, EtOH, H,0 ) 4223

Synthesis of ester 405

Under an argon atmosphere, triethylamine (0.31 mL, 2.25 mmol) was added to a

5 mixture of 2,5-dibromopyridine (355 mg, 1.5 mmol), palladium acetate (16.8 mg.‘0.07 5 mmol),
Xantphos (4,5-bis(diphenylphosphino)-9,9-dimethylxanthene, 43.4 mg, 0.075 mmol) and N-
hydroxysuccinimide (241.5 mg, 2.1 mmol) in DMSO (2 mL). The solution was purged with
carbon monoxide for 15 min and stirred under a carbon monoxide batloon at 80°C for 16 h.
The reaction mixture was then cooled to room temperature, diluted with 20 mL of ethyl acetate

10 . and washed with saturated sodium bicarbonate solution and water. The organic phase was

| dried over sodium sulfate and evaporated to give cru_dé product. Chromatography on silica gel
using hexane:acetone (3:1) provided ester 405 (75 mg; 17%). "HNMR (300 MHz,
CDCl3) & 8.85 (m, 1H), 8.06 (m, 2H), 2.90 (s, 4H) .

Synthesis of amide 406

15 A mixture of active ester 405 (350 mg, 1.17 mmol), histamine dihydrochloride (216 mg,
1.17 mmol) and EtsN (0.33 mL, 2.34 mmol) in CHyCl, (5 mL) was stirred at room temperature
for 1 h. The reaction was washed with brine and dried under vaccum. The crude product was
pwrified by chromatography (15:1:0.05 CH,Cly/MeOH/NH;3.H;0) to afford 406 (280 mg; 81%)
LCMS (ESI) m/z 295 (M + H)".

20  Synthesis of amide 4223

Under an argon atmosphere, a mixture of 406 (230 mg, 0.78 mmol), boronate 81 (295
me, 0.78 mmol), Pd(dppfzCla (19 mg, 0.023 mmol) and K,COs (323 mg, 2.34 mmol) in 5 mL
of a mixture of dioxane/EtOH/H,O (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). Inorgaxﬁc
25  salts were removed by filiration. The filtrate was concentrated and pﬁriﬁed by chromatography



S N M WO 2005/019211 PCT/ U82004/017101 -225- Synthesis of al cohol 410 A
suspensi on of al cohol 409 (5.07 g, 15.0 mmol) in toluene (30 nL) was treated
vvith 4- fornyl phenyl boronic acid (3.15 g, 21.0 mol ), K2CAB (6.22 g, 45.0

, EtOH &10 m.), and H20 (10 rrL) at 25C, and the resulting m xture was

degasséUOtZPPrS 921 mes under a steady 5 stream of ar gotfA¥S28HEEITIBY( dppf ) 2C12
(370 nag 0.45 mmol ) was subsequentﬂ?zadded to the reaction mxture, and
the re was de three tines again before being
war neaCio G OREFECE RSN g 340 Al AP B e SR nea U | ng
reacti og7 (Magiconpl ete, the reaction mxture was cooled to roomtenperature
before being treated with H20(100 nL). The resulting mxture was then

StirregxAhple® $AAR&IAHF N RIdeO 2240y efore 10 being cooled to 0-5C for 1
h. The SO|Id precipitate vvals col | e(lzlt 432%)/ filtration, washed with H2O (2 x

40 nmL) and t & yacy rude

al cohol %%IESW Bg%g/gh%mg&héét%a%a ggﬂgmg{‘g\%g éryl @ﬁ? %‘E’eaﬂ@ HPLC and
1H NNR40&welia(uuup:ledm bolomnatef 81stuiaffaddl 4224 amd 4225trespoetivebed | n subs equent
reactions. LCM5 (ESI) mz 316 (M+ H+. Synthesis of nesylate 411 15 A

sol ut i Btheafe 38he crude al cohol 410 (4.2 g, 13 3 mmol) in CHC12 (50 nlL) was
treated wth diisopropylethylamne (2.6 g, 3.5 nm., 20.0 mml) at 25C, and

the resulting m xture was 0- SQ( before heing treated dropwi se wth
net hanesul f ony X~}¢ oride ( ng@r\é‘%, N . lat 0-5C. The
resulting reac S s J -%&for 2 h. Wen
TLC and LCMS shovve the reMmm_mml ete the reactYon m xture was
treated 20 with H2O (go m.) eixReGnolhe m xture was then concentrated in
vacuo to renove nhsk-9f t hersGl@lAcand the E&SEIing slurry was treated

W th H20(50 m) . The mxture was stirred at roomtenperature for 10 mn
bef or esbeiheds 60ahiAd 4024 0- 5C for 30 min. The solid precipitate was collected
by filtration, washed with H2O (2 x 40 nL) and 20% Et OAc/ hexane (2 x 20 miL),

and dri ed Imﬂ@ﬁﬂ@efﬂ%nfdba% id@t(ﬁo%é dﬂmﬁ&l)gaz%@adia@a ppLained as a
brown solid, 25 which %(lH N and HPLC Was found 1o be of suitable purity

tole Q@ﬁﬂlmﬁn%hw&@fé%@ 6% macd.5 omeol), DOUB (L dsp) andfEL: N M3 Y L.+2.34 mmad) nt hesi s
N ( 4TSI S B e o B R 140G TS lfion bR g 1 o
mol )  abd dixdrandenesal to f#ford tddé haidedoT Thewnide 407 obtained was added to a
nﬁXthe of boronate 81 (189 mg, 0.5 mmol), Pd(dppf).Cl» (20 mg, 0.025 mmol) and K;CO;3 -
(207 mg, 1.5 mmol) in 5 mL of dioxane/EtOH/H,0 (3:1:1) under an argon atmosphere. After
15  being heated at 100°C for 12 h, the reaction was diluted with water and MeOH, and then

filtered through celite. The filtrate was concentrated to remove organic solvent. The crude
product was collected by filtration and further purified by chromatography (25:1:0.05
CH,Cly/MeOH/NH;.H;0) to afford 4224 (45 mg; 32%). LCMS (ESI) m/z 452 (M - H)".

Synthesis of amide 4225

20 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 EtsN (27 mg, 0.264
mumol) 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

25  mmol), Pd(dppf)gClz (6 mg, 0.0066 mmol) and K»COs3 (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



30 reaction m xture was warnmed to 40C and stirred at 40C for 4 h. Wien TLC
and LCMS showed that the reaction was conplete, the reaction m xture was
concentrated in vacuo. This WO 2005/019211 PCT/ US2004/017101 -226 residue
was directly purified by flash col unm chromat ography (0-5% MeOH CH2C12
gradi ent eWORDGMI9AD afford al dehyde 412 (318.4 ny; 87BCHYSAPFYIPIwhite
solid. LCM5 (ESI) mz 367 (M + H) +. r&zﬁém s of am ne 4230 5 A suspension

B (2 )l R cg'}H”aa%cw AR N

~and sodi unH§+r| acet oxybor ohydr| de (106.0 ng, 0.5 mmol ) at room tenperature,
and the resulting reaction mxture was stirred at roomtenperature for 6 h.

| When TLC a action was conplete, the reaction
i :h 1680 tﬁf}%ﬁgesﬁsﬂﬁtsulﬁ&%?.ﬁ. . . Lo

m xture was Col I'n vacuo is residue was 10 directly purified by

hiine 4930 (47 Grm af AR Ml ncte PRERE RGLR, BAMERSHE W Akl o8y
?ﬁ ln: h(eij7 s gf44 almiahweeadita toe sobittistni athiolf 403-(T: gy 2 Intrr [P htchgiBrembhydrinaB0 s odi um

oil di sper Bk} ristradbolyts mﬁ%‘rﬁgse;'fs gﬁ%@mﬁm\ﬁggﬁo Ledled Ly Nt (60% |
resul ting ﬁﬁ‘%@éch&?‘wﬁ?; Mﬂééﬁra‘f@s I%E'rés’icﬁﬁ v@ats disibed 9H2d12, gﬁé?ﬁwm ey ﬁng@)s t hen

treated w mesyl ate 411 3.0 nmg, 1.0 nmol) anhydr ous
0- 5C, andovdnédg%mnﬂlcngcen‘eaﬁcd jueder mc;ctlmr Ehmmdgpmduatlways pugfiedlly t o room

that the r GABTFORARELOL STt B0 o LpRg CHEcki i HRD wab-BiRueaf B
vacuo. 1Jhi gt 68%AYe IR Sf diaii@ebhyrsP WANBEESH /£ 4585MM 200 um chr omat ogr aphy

(0-5% MeOH CH2C12 gradient elution) to afford al dehyde 413 (272.6 ny; 66%

as an of { - yhih31el L SehGhEoi(Eiflnks W14 (M + H+. Synthesis of anine 4231
A suspension of al dehyde 413 (100.0 ng, 0.24 mmol) in anhydrous THE (2 nl)

and anhydg Vb 4dindlapoyvas treated with G pyridin-4-yl-methylamne (29.0
ng, 0.27 m‘rgﬁhe 25 and sod?\ﬁnborohydrl de (15.0 ng, 0.24 nmmol) at room

t enper at ur e, ﬁ\%\@,&
tegger at 3r e forﬂfgaﬁn&%w%‘{}%dand?@% shovvegB at v dugq?%a(gtl c}n was
conpl ete, amigfdrcmammlmmoml\&etﬁlﬁ & mbsweommbadtwigdt kﬂlﬁmmaudd-yl}hﬂlglam @duedwas

g: Ltelczll%/ pur i é pf%‘f‘@‘l)gﬁli“h@aﬁ%?iy %&%@E@@%@E@ﬂ) %t‘f’{f,")\/b L CHoC12 ﬂ%rt di ent
(ESI) mz %@lﬁﬁ%éﬁcﬁ&n"‘mu&@e 2449 304 1dom Bhnfrerakifed Fd#B20 OfheH TLO hnd 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 4227 (24 mg, 135.3 mg; 18%)} as an off-white solid. LCMS (ESI) m/z
20 452 M+

Synthesis of amine 4228

A suspension of aldehyde 92 (107 mg, 0.3 mimol) in anhydrous THF (2 mL) and
anhydrous methanol (MeOH, 2 mL) was treated with 2-(5-methyl-1H-indol-3-y)-ethylamine
hydrochloride (126.0 mg, 0.6 mmol) and sodium triacetoxyborohydride (127 mg, 0.6 mmol) at

25  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 (BSI) m/z 515 (M + H)",



Exanpl e 63 - Synt he5| S of Am ne 4233 Scherre 40 shows t he synt hesi s of

i soxadi azol e 4233. BOC- Am noacetonitrile was converted to hydroxyam di ne
414 which was then cyclyzed to isoxadi azol e 415. Reductive am nation of 415
wi th al dehyde 92 afforded am ne 4233. 5 Schene 40 F O HC HZN OH NH2 1)
HCOH 0. WONBES/@211\ N O BOCHN CN BOCHN HCI N OH 3) RGT/UIRPHAR Ft  ~NHAC

414 3) HCl HC 415 4233 Synt hesi s ofz%’ydroxyan‘i dine 414 To a solution of
BOC- ami cetonitril & g, 38 mmol) in EtOH (60 nL) was added 50% ag.
hydr oxﬁ'ﬁ e3js of ﬁm!}‘erﬁe_iz 77 mmol ) and the mixture was refluxed for 5 h. The

solvents 10 were eva?orgh ted _and the residue redissolved in CH2C12 (100 niL),
dried over RePSespsigng e &% 815 mag. b mmoallﬂﬁ'ﬁg’dm}ﬂﬁff mildiand 414 (7 g;

(o, 3= @%@Sﬁﬁ?&f%@%@ﬁeﬁ A m iR meeipatsdGithe S uf: o

of I4)14 O]g&:nﬁm{:) andécédlwmmic)stokmbdﬁbﬂﬁﬂiﬁe (1|45 mg,)).ﬁ\mﬁloﬁdﬂmdnﬂbﬁbbré%fel aflthe 15 29.5
ormic acid (0.72 nL, 19.2 nmol), EDCl. (4.24.g, 22 d DVAP

(B0 5 oSl et s A g EAt e Betscr e dor 12NV R B RROLEMT 3

evapor ah&ged BatGhe reiStidilwas cbinl I&eeﬁle%atcﬂoﬁhﬂ%hre%tcaﬁ&nﬁégd Hakcuyvaghed with I M

citric acid (20 n), water m), brine (1 O nmL), dried over
Na 2S04 residietwrs disetiieprified &p ﬁt@@mﬂaommmphse@r&%é\dm CIazcésgra@lent in

ot a1 CEB el n%?méﬁ%f%@?#%é i oS SR TN (B P

combi nggy*organi c | ayer was washed W|th water (2 x 15 ), br|ne (1 x 15
m), dried over Na2SO4 and the solvent evaporated. The residue was

di sgol isGnigle 43 Klibiedis of MmiA 4030 Mdd-y231The nixture was stirred at room
tenmperature for 2 h and then evaporated and diluted with ether (3 nL). The

solution wagndpd 3¢§h%9«s%%yhh@s1§9ﬂdlﬂnamsw@ﬁ&l%wmﬁwita&%hol( Ni_f{sé m) and
dried under high vacuumto , yreld 415 (855 ;839 (300 MHz,

d6- DVSQY.SP@erd Nos., 5 5_23),4038111(75 56@,5715) is @cmpledzto @dorng hezﬂjaordm a@@cta/affmgizll

Fr om 4 PRGNl B o] B s 08, Rty A Ry T et 2

appropriate nucleophiles affords biaryl aldehydes 412 and 413 which are transformed to amines
15 4230 and 4231 respectively by reductive amination chemistry.

Scheme 39
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_ N : | -
described in Exanple 53 for the synthesis of am ne 401 from al dehyde 92.
LCMS (ESI) na/lz 441 (M+ H+. 5 Exanple 64 - Synthesis of Am ne 4234 Schene
41 depicts the synthesis of am ne 4234. Known ester 416 (Liebigs Annal en der
Chenai e 1979, 1370) was reduced to al cohol 417 which was manipulated to
am ne sal t wolfhowhd211St andard chem stry. Reductive am natPcarusedo44180mi t h
al dehyde 19 yielded am ne 4234. Schene23l-F p rN CEt OH 1) nsci rN NH2 HOB
92 " N O NaBH4 O-% ~~ 2) NaNa 0O-// -- OH ~NHAC 3) Ph,P 10 416 417 418 4234
Synt hesi s SyhtledsisatfialcoBdl41¥0 a sol uti on of the oxazole 416 (500 ny, 4.4 mmol)
in McOH (20 nL) was added sodi um borohydride (NaBH4, 540 ng, 17.5 mol).

The m xture wa @ishérdska offalcois] %09 (ROPE 13t 0igiof)ah tcludhe (30RD) NaBt¥atébdfh 7y,
17.5 rrm)l) was added. After | h an additional 15 armpunt of NaBH4 (270 ng,

9.0 ol ) Toreylahpastboroniq asid G5 2hg nreD. 2<zr§303t(ﬁ§2ﬂa4<5t%n@1qk)a@t0ﬁlﬁb0@%d with
5% Na2COB
gel eluti naélam(lé g%{/ yi é%{éﬁﬂ ¢ re}%ngéﬁ%ﬁrc{vg%@gﬁf%%% 'wgge%%%tq%{i&' R

(300 Mz, s@aﬁiﬁafarg&mtxﬁ(?( §d(d1)p5)30127(350 n{gs 0. 4$hi)mO1§lw5§s1(bsequﬁntlj)addS¢tdtheS| s of
am ne hydrochl or| de 4 to amne salt. 418

0 Al cohol 417 s con
fol | owi hg TG i fig R0 Fagiighmiting SR et fuoa e SHbokel 51,
The crude H&Wérﬁfed‘f@éer&l@%ﬁfhx‘i@r 76 Wik 4L exae @d Sﬁch??e'@l thé EdlprﬁéEﬁ.%@tuYﬂ th

ether to isolate the Salt as was descri bed above for am ne sal
Synt hesi s wis camptaée,MamnnsrllamwamgleéWmesﬁemegraﬁmbnfmt@emdreaﬂed@nwe 92

usi ng the Qn 3 nt he ne 401
From al derpabd0 ook ufpe SR AR sEhe Ry RSy To fin BILR
PET/ Uﬂmgﬂcﬁigkbfﬁﬂad t(E&@S?DllfBr bh. Th@ﬁh&@ﬁ@i}ﬁta@fwﬂmg&tﬂ@ﬁﬁlﬁﬁfimﬁ%ddmﬂ% cts
t t 423 419 418 42
= (e) i,}/ r|\]||_|Zelizl()s QOQT 46jl ItrnlLSI gnd 20% EtO gxang Q/ )%%O mL), g:t?d dr?eréluq gacsug t1"he crude :«.llcohoelrre

410 (4.62 g; 98%) was obtained as a brown solid, which by HPLC and 'TI NMR was found to

be of suitable purity to be used in subsequent reactions. LCMS (ESI) m/z 316 (M + H)".

Synthesis of mesylate 411

5 A solution of the crude alcohol 410 (4.2 g, 13.3 mmol) in CH,Cl, (50 mL) was treated
with diisopropylethylamine (2.6 g, 3.5 mL, 20.0 mmol) at 25°C, and the resulting mixture was
cooled to 0-5°C before being treated dropwise with methanesulfony! chloride (1.83 g, 1.25 mL,
16.0 mmol) at 0-5°C. The resulting reaction mixture was subsequenily stirred at 0-5°C for 2 h.
When TLC and LCMS showed the.reaction was complete, fhe reaction mixture was treated

20 with H;0 (50 mL) at 0-5°C. The mixture was then concentrated in vacuo to remove most of
the CH,Cly, and the resulting shurry was treated with HyO (50 mL). The mixture was stirred at
room temperature for 10 min before being cooled to 0-5°C for 30 min. The solid precipitate
was collected by filtration, washed with H;O (2 x 40 mL) and 20% EtQAc/hexane (2 x 20 mL),
and dried in vaczlzo.‘ The crude mesylate 411 (4.60 g; 88%) was obtained as a brown solid,

25  which by 'H NMR and HPLC was found to be of suitable purity to be used in subsequent
reactions. LCMS (ESI) m/z 394 (M + H)".

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
30 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 in vacuo. This



OHC N~O 418 NN~ ON O "I N NHAc VN NHAc 419 4235 5 Synthesis of al dehyde
419 Al dehyde 419 was synt hesi zed from 5-brono-pyri di ne-2-car boxal dehyde and
boronate ester 81 as described above for the synthesis of am de 4223.

Synt hesis of am ne 4235 Am ne 4235 was synt hesi zed from al dehyde 419 and

am ne s\%tzgq%i%?ﬁi ng the sane 10 conditions descri %&Jﬁﬁg‘%’%e 53 for theé

synt hesi e 401 from al dehyde,[32. LCMS (ESI) + H) +.
Exanpl e 66 - Synthesis of Conpound 4208 Schene 43 depicts the synthesis of

. . o o, O 420
52 B AL A8 Wl dirg R A LA b o O R L
N- ( 2- oRlodeiyip ﬁﬁ'ardmﬁgv@ 412 (B18-4 2&; 37% s an afRwtIelid8 0. CMS JESThe/ztfded K2C03

(10.4 %211_]_71_5144 nmol ) followed by tosyl nethylisocyanide (TOSMC, 4.91 g, 25.1
mrol ) . ¥The )sUspensi on was refluxed for | h and then evaporated. The residue

was paured.injo icewater (100 nL) and extracted with ethyl acetate (2 x 50
) Tﬁ@@(‘jﬂﬁp%@ﬂmngWgani c extracts were washed with water (2x 20 ni),
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and sodium triacetoxyborohydride (106.0 mg, 0.5 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 concentrated in vacuo. This residue was
10 directly purified by flash column chromatography (0-5% MeOH-CH,Cl; gradient elution) to

afford amine 4230 (47.0 mg; 41%) as an off-white solid. LCMS (BSI) m/z 459 (M + H)".
Synthesis of aldehyde 413

A solution of I-methyl-1H-tetrazole-5-thiol sodium salt (174.0 mg, 1.5 mmol) in

anhydrous THE (5 mL) was treated with Natl (60% oil dispersion in mineral oil, 60.0 mg, 1.5

15  mmol) at 0~5°C, and the resulting reaction mixture was stirred at 0—53°C for 1 h. The mixture
was then treated with mesylate 411 (393.0 mg, 1.0 mmol) and anhydrous DMF (5 mL) at 0~
5°C, and the resulting reaction mixture was gradually warmed to room temperature before
being warmed to 40°C for 4 h. When TLC and LCMS showed that the reaction was complete,
the reaction mixture was concentrated i vacuo. This residue was directly purified by flash

20  column chromatography (0—5% MeOH-CIH,Cl, gradient elution) to afford aldehyde 413 (272.6
mg; 66%) as an off-white solid. LCMS (BSI) m/z 414 (M + HY".

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)
25  and sodiumborohydride (15.0 mg, 0.24 mmci) at room temperature, and the resulting réaction
mixture was stitred at room temperature for 12 h. When TLC and LCMS showed that the
reaction was complete, the reaction mixture was concentrated iz 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 (BSI) m/z 506 (M + H)",



for 45 mn., and evaporated. The residue was crystallized wth ether (10nL)
and filtered, vyielding amne 420 (1.50g, 42%. 1H NVR, (300 MHz, d-DMSO 6
8.73 (br.s 3H), 8.48 (s, 11-1), 7.28 (s, 1H), 4.20-4.12 (m 2H). 5 Conpound
4208 was synt hezi sed from am ne 420 and al dehyde 92 usi :

condi ti onsW@s¥BYHIBHEA i n Exanpl e 53 for 29@ synt hesi s of BE%ZOG%W?Irom

al dehyde 92. LCM5 (ESI): 439.1 (M + nple 67 - Synthesis of Conpound

Ch;f’ n 10" ¢ Ao B R fGs *3@%3%119 hiact %é% ) ) phihal | §021 hanesul Iﬁﬁtyfd
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triethyl ardofeerted t&ﬁydraiyal@dxﬁ&mhthE theA dpt@ghed aBotditazbRAAE] RAdWBLXE Ur €
was stirred for 16 h. The reaction mxture was diluted with nethyl ene

"chloride (%@ﬁ%omﬁ%%&l%ﬂ?mﬁoﬂﬁé 3¢ acid (20 m), and washed

W th saturated aqueous sodi um 15 bicarbonate (20 m ). Drying over Na2SO4 and
evapor &t i orvheie 48] vent vyi el ded crude product, which was purified by flash
chr omat ogr aphy (2.5-5% nmet hanol in 1:1 nethyl ene chl oride/ et hyI acetate) to

afford conpound 4136 (0.082 g, 0.14 mmol, 70%. MS (ESI): MilNa) +.

Exanpl e 68 - m\ap\t heshsoof und@HER39 )_ghe,;gp #4 d@P‘h tthesi s of
cormpound 4208*N 3B Schene o0 e ~~5FPN | Br NUn," 0 OH H O ¢ DIVF,
600C, 12h F NO F I NAO EDC. HCl, BYBT 54sAcHN DVF, d, 2h 421 AcHN ONNO
NI GN Il | (i)TMSacetylene, DMF, ( O 900C, 24h ~j F\ N O (I1) THF/ TBAF,

AcOH F \, Syuthessad hydroxyamidiag4ldl- - 8 AcHN

To a solution of BOC-aminoacetonitrile (6.0 g, 38 mmol) in EtOH (60 mL) was added
50% aq. hydroxylamine (4.5 mL, 77 mmol) and the mixture was refluxed for 5 h. The solvents
10 were evaporated and the residue redissolved in CH,Cly (100 mL), dried over Na;SO4 and again
evaporated, vielding hydroxyamidine 414 (7 g; 96%). IH-NMR, (300 MHz, CDCl3) 8 5 .43;
5.39 (m 1H), 5.12-5.03 (m, 3H), 3.75 (d, J = 5 Hz, 2H), 1.46 (s, OH). |

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,
15  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 stirred 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;804 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
20 (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;SQ4 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 vacuumto
25  yield 415 (855 mg; 83%). ‘II-NMR, (300 MHz, ds-DMSO) § 9.6 (s, 1H), 8.77 (br s, 3H), 4.09
(m, 2H). ‘



AcHN WD 2005/019211 -231- PCT/US2004/017101 Synthesis of azide 422 To a

sol ution of bronopacetic acid (1.0g, 2.8 mmol) and 1-hydroxybenzotri azol e
hydrate (HOBT, 0.44g, 3.4 nnnol) in DWF (15 nL) was added

1- (3-di net hyl am nopropyl )-3- ethyl carbodii m de hydrochl ori de éEDC. HCl , '
0. 669, VO2¥81%and amine 54 (0.45g,.3.2 mml) 5 i nPETUSHIE ¥ cessi on. The
resulting mxture was stirred at roofftenperature overnight. The solvent
was ev %r%:t esd0 ang é‘iﬁ?crude product was suspended in water (about 40 ni).
The susp St oﬁ'%i% tered and the residue was washed with water, diethyl
et her (about, 50 and dri.ed, 1 n vacuo iive anal ytically pure conpound
421 as whi teAIE%‘F%%%WaH}’& W‘?ﬁé‘%“ﬁ@}doél&ég%&%n& ¢ sypRscdEivsEved i n DVF
(10 nl)deacthehaNSxdnih]® 59 for BaclsyiiiBiid oMRsind £0 ﬂﬁ‘&deﬁ 93 s gﬁﬁZnﬁaF ed at
60 C over ni\fht and solvent evaporated off. The crude was suspended in water
(about #0 M yHtiltered, and the residue was washed with water, diethyl

et her (about 50 nL) and dried in vacuo to give analytically pure azide 422
as Vi tiexaaple 64 —Synthiegis 0b6Andod 4234CVS (ESI): 441 (M + H+. Synthesis of
triazole 4239 15 Azide 422 (0.25g, 0.57 mmol) and TMS-acetyl ene (0.28g, 2.84
mol ) wer e dichsnt §edepidtnthBrnth&isdandmcdi28he Knbwh bster 4389 LkeRs denaltn 98C f or
24h und an t nosphere. Th | yent was evapoyated off, |leaving a
solidr ﬁﬁﬁﬁﬁg 033@1? lcege a@gﬁcﬂéi@g@qﬁﬁwwa@mﬁa@ prgirsalidd8 dl ed i n
vacuo, stahdhfaehs@lsty] Rodkivé AhmafiGshidns Wit alddeydO199:k M@ smAEdas 1M TBAF in
THE (1.14 nlL) and acetic acid (0.04 nL, 0.57 mmol), and the m xture was
stirreg@bme@diroomtenperature overnight, after which tine TLC showed a
conpl ete consunption of the starting material. The sol vent was evaporat ed
of f and the crude was suspended in diethyl ether (aboutsg 40 ). The
suspensi on wasoslfi | tered, ar:{d t he resi ﬁlzgg )ng msh%@_s\{é\% jon with
CH2Cl 2 (a Om),orﬁ__%dﬂgﬁl\lﬁ" hy®, et/kef™N( about , di et hyl
et her (ab® ). e re%?ﬁﬁué’/ s air dri(gédth gi ve anal ytI'¢8¥ly pure
trigrgole 4238 as white @olid (0.238g, 25 89.6 %9 . LCVEs3{ESI): 467.1 (M +
H) +. Exanple 69 - Synthesis of Conpound 4252 A solution of the

met haneSydtheis of akohol 47{ 4- [ 5- (acet yl am no- net hyl ) - 2- oxo- oxazol i di n-
3-yl]-2-fluoro-phenyl }-pyridin-2-ylmethyl ester 106 (220 ng, 0.5 nunol) in

DVF (4.0 r)Towsolutichedtiecbxerdlbd e (59@@;@.%&% REOW @09 W88dded, 0.5 mol ,
1.0 equiv) at roomtenperature, 30 and _the resulting reaction mxture was

war med egugpbatolyrkide (NaBiy St mes! hpmmoD. ifhe mirives wahdimeb a5196Wed t he r eact i oh

to b i ; f .
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15  amount of NaBH; (270 mg, 9.0 mmol) was added. After stirring for 2 h, the mixture was

quenched with 5% Na;CO; (2 ml.) and evaporated. The crude residue was purified on silica
gel eluting with ether, yielding 417 as a clear oil (300 mg; 86%). 'H-NMR, (300 MHz, CDCL)
8 7.82 (s, 1H), 7.57 (s, 1H), 4.57 (s, 2 H). '

Synthesis of amine hydrochloride 418

20 Alcohol 417 was converted to amine salt 418 following the procedure described above
to make amine 54 from alcohol 51. The crude material was taken up HCl in dioxane and then

triturated with ether to isolate the salt as was deScribed above for amine salt 415.
Synthesis of amine 4234

This amine was synthesized from 418 and aldehyde 92 using the same conditions .
25  described above for the synthesis of amine 401 from aldehyde 92. LCMS (ESI) m/z 439 (M +

H)".



of triazol Yyubesis o

-232 and the residue was directly purified by colum chromatography (0-5%
McOHI CH2CI 2 gradient elution) to afford the desired
N-{3-[3-Fluoro-4-(6-{[ (i soxazol -4-yhnet hyl ) -am no] -

met hyl } - pyri di n- 3-yl ) - phenyl ] - 2- oxo- oxazol i di n-5-yl net hyl } - acet am de 4252

(22 ng, 1090 85/0182F- white sol i ds. LCIVB&%EI): 440" (M- HPCTETSEOARKIL 70 -

Synt hesi s of Conpound 4262 Schene 45 depitis the synthesis of conpound 4262.

Scheme 45 N N N-" 0 o . 1-0,.1"~O sip 423 f N H NaB(OAc)3H \ 'S F WHAC
‘WHAC Si\ @?“&%ﬁsﬂﬁf{nﬂ%eﬁs& medeSS NA --/-NH F NHAC 4262 To a sol ution of

Salt of amine #35enT4aeaicE HsTatigE Kamman s i ot A h gt by Sete 415,

NaB(OAc) 3H. . The _reaction m xture was stirred at 25 C for 2 h. The DVF was
renoved, arf@emRAZ, esidue was purified by preparative TLC to give 0.041 g of
conpound 424. M5 (M+l): 525. To a soJ _utNLon of 0.012 g (0.023 mol) of 424

and 0.03nt(0. 027 mmol ) ~qf F1 N M) in 4 Cl2 was added a
few drops of aceti @H&@—@%ﬁ%ﬁ Y@s~ '{g.r\ NI 0 Cfor 4 h.
The reaction solvents were reno ndy rot y evVapor ati on, ndkhe residue

was purified by preparati¥e TLC to give 0.008 g of “®bnpound 4262. M5 (M+l):
489. Exanple 71, - \Sﬂg%ggsigglof Triazole 4276 Schenme 46 depicts the synthesis
f s 9211 PCT/US2004/017101 -233- Schene 46 F 0 F O

Aldehyde 419 was synthesized from 5-bromo-pyridine-2-carboxaldehyde and boronate
ester 81 as described above for the synthesis of amide 4223.

Synthesis of amine 4235

Amine 4235 was synthesized from aldehyde 419 and amine salt 418 using the same
10  conditions described in Example 53 for the synthesis of amine 401 from aldehyde 92. LCMS
(ESY) m/z 440 (M + H)".

Example 66 — Synthesis of Compound 4208

Scheme 43 depicts the synthesis of compound 4208.

Scheme 43
o~ 1)TOSMIC Nf\>__/NH2
BOCHN™ "CHO ey Ly Hel
420
92l
PR
N~ O
- ,r“ &
“Cg)/\ H \_«——-NHAC;
15 4208

To a solution of fer+-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 suspensibn was refluxed for 1h and then evaporated. The residue was
poured into ice-water (100 m) and extracted with ethyl acetate (2 x 50 mL). The combined
20  organic extracts were washed with water (2x 20 mL), brine (1x 20 mL), dried over Na,SO, and

evaporated. The residue was purified on silica gel eluting with hexanes/ethyl acetate 1:1,



N~O N- Met hyl propargylamne \ / CI / / ~NHAc Hunig's base, DVF NHAc 90 Me
425 NaN3, NH4Cl, Cul Hunig's Base F O NHAc M 4276 Synthesis of Al kyne
425 To a solution of chloride 90 (2 g, 5.3 nmol) and Huni g's base :
(diisopro %{l ethylamne, 5 1.7 nL, 10 nunol) in DW %{%‘ nlL) was added a
sol ut i OW(E OOWWélhyl pr opar gyl ani ne (230 559 ng, 8.0 UB260403 1 (1 ni).

o]

After stirring at roomtenperature f6r 16 h, the DMF was renoved in vacuo.

(10: 1 o GRERIFL BRI BBy e ARG LM Gan gl im BrRimea 15 05 §5251 21 o o
95%  MSor {5510, , and Eapbretdd OPle rédibhiNayak.cryb@lIBn i@ Siser QIfOnﬂ_Co)fﬁﬁ@ﬁ[the&,276 A

m xture qf, al kyne 425 (1 sodi um azi de .43 g, 6.6 mol),

. .8 g,.4.4 mol &
ammoni L}ﬁ?l@lﬁgéﬁnﬂllféu@(ﬂ-é ,égty(g g{ﬁﬂ?{ﬂ{%_m Sipe OISO . ¢k (rs xS 48(s44 mol )
and Hunll}g’§'2§)€%8H2:(4?g?4'£%ﬁ%2ﬁ9mm|) in DM (10 nL) was heated under argon

at nosphere at he DMF was renoved in vacuo, and the residue

was di ssol v I 12 (50 cqn a ni_ um hydr oxi de
(20 5?71_) and@&p&ru%%g@%‘ﬁﬁng%ﬁ%g%ﬁ%ﬁ %gnlgég‘gﬁrgé%}d?hfge ﬁi)lsm%tg@?lesti rring at
room t esgpéitiahidescrited iR ERamplb 63 EorgeiyathpHiastantas 46 Ramaldkdydewas TatMwi t h
saturated NHAC sol ution and water, dried over MySO4, and concentrated. The

crude dﬁ§9ﬂﬁ9-1®4§%hri fied by preparative thin |ayer chronmatography
(10:1:0.05 CH2C12/ MeOH/ NH3' H20) to afford 1.75 ng of triazole 4276 in a

yi el d dfxapgus 6 Systheyis of Cgmpopnddidé (Mm-H) +, 475.2 20 (M+Na) +. Exanple 72 -
Synthesis of Triazole 4278 Schenme 47 depicts the synthesis of triazole 4278.
WO 2005/ 01924 $olmion afsgaexd0070 &, 0.20 amolSuABVE (10 nif) @aftr@ted with

10 riethylamine (0.055 ml, 0.40 mmol) and 2-phthatimidoethanesulfony! chloride (0.059 mg, 0.22
mmol) and stirred at 23 °C for 3.5 h. Additional 2-phthalimidoethanesulfonyl chloride (0.081
mg, 0.30 mmol) and triethylamine (0.087 ml, 0.63 mmol) were added, and the reaction mixture
was stirred for 16 h. The reaction mixture was diluted with methylene chloride.(ZO ml),
washed with 1 M hydrochloric acid (20 mi), and washed with saturated aqueous sodium

15 bicarbonate (20 ml). Drying over Na,SOy4 and evaporation of solvent yielded crude product,
which was purified by flash chromatography (2.5-5% methanol in 1:1 methylene chloride/ethyl
acetate) to afford compound 4136 (0.082 g, 0.14 mmol, 70%). MS (ESI): 617 (M+Na)".

Example 68 — Synthesis of Compound 4239

Scheme 44 depicts the synthesis of compound 4208.

20 Scheme 44
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}~ 1. butyn-3-yl tosylate, Hunig's base O H2 N\ NHAc 2. Boc20, K2CO3 ~NHAC
54 Bee 426 NaN3, NH4CI, Cul Hunig's Base NUJ _ "F'Nl A F k'\~ 1 NHAC HCl
NBoc \ / \ / Kk NHHC NHAc /7~ 4278 427 Synthesis of al kyne 426 A

m xture of am ne 54 (422 ng, 1.18 mol), butyn-3-yl tosylate (265 ng, 1.18
mol ), 5 Kunr@ssiobase (diisopropyl ethylam ne, 0.2 nl, 1PCI/USREKPLIAN
potassiumiodide (17 ng, 0.1 nmol) in-BfF- (5 nl) was heated at 70 C 15 h.
The DMF was renoved in vacuo. The residue was dissolved in a m xed sol vent
of THE (1(Bymthesisrod amided?2 (2 nl), K208 (276 ng, 2 mmol), and then
di-tert-butyl dicarbonate (218 ng, 1 mml) was added. The reaction was

stirred at roorfiozsgheioatabenimeettcld, (1 8gd2.8 mendHEdlabydrexyberbtiazoledydmte 40

Vst and EOCe P oa i RV (E5 pla ol R0 Bl Bl at Ve Chin
| ayer chr amfieebcindd Bairdchbrde (EWMIQO.WQ%dm1@fS‘4C(OQS %2 im%% 0%

al kyne 426 in a yield of 22% N5 (ESI): ) 2.1 (M:tNa) , 573.
Synt hedi s ipf repid aucspwiony The sesulting pixtuee wis SHIRY Aldogpdernesararapvemigy. dhe| ) |

sodi um azi ' ' ),
copper (1) %@g&ﬁaﬁ%@pcﬁg@ﬂ%@%@%@'ﬁ?ﬁ? .egaé(%ggfaa?e?é@gt gnq_l%ﬂlmgmmml ) in
DVF (3 nl)susykasibe stae filtered end the gosniua twas sypblexdevitt waer, Giethyl ctBdr (about ThenlDVF was
renoved in vacug, and the residue,was di ssol in 2ClL2 .and cone. .
Lot i Hart G ity b ek Sy B Fern it 8 a v e B Ao il «
saturated 20 NH4Cl sol.ution and te i ed over nd concentrat ed.
The crude prod mmgdgéh}”?? léﬁ’l‘% ‘%b@ﬁé&lgtﬁkﬁﬁﬁ%i%&s%m%r aphy
(15: 1: @ 05,47 g/ YRk N3 Hi2fdd 4 8 *@blantniam Mcﬁﬁevﬁ%drﬁt%@bﬁ. 4% chRe @y el d
of 95% MS (ESI): 453.1 (100%, 575 1 (MNa)+, WO 2005/019211 _ ,
PCT/ US2004duspendedin wat@Habawy AP imd g fgltendd, enhibo wesiilug 28 washed with water, diethyl

' ether (about 50 mL) and dried in vacuo to give analytically pure azide 422 as white solid

(0.97g, 69.3%). LCMS (ESI): 441 M+ IT)".

Synthesis of triazole 4239

15 Azide 422 (0.25g, 0.57 mmol) and TMS-acotylene (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

20 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 residﬁe was washed in succession with
CH;Cl; (about 50 mL), 10 % CH3CN in diethyl ether (about 50 mL), diethyl ether (about 20
mlL). The residue was air dried to give analytically pure friazole 4239 as white solid (0.238g,

25 89.6 %). LCMS (ESD): 467.1 (M +H)".

Example 69 — Synthesis of Compo.und 4252

A solution of the methanesulfonic acid 5-{4-[5-(acetylamino-methyl)-2-oxo-oxazolidin-
| 3-yll-2-fluoro-phenyl}-pyridin-2-ylmethyl ester 186 (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,
30  and the resulting reaction mixture was warmed to 60 °C and stitred for 6 hours. When TLC

and MS showed the reaction to be complete, the reaction mixture was concentrated iz vacuo,



To a solution of triazole 427 (155 ng, 0.28 mml) in CHRC 2 (5 nL) and McCH
(1 m) was added 2 nlL of HCI solution (4.0 Min dioxane). After stirring at
roomtenperature for 15 h, the reaction was concentrated and washed wth

Et OAc/ MeOH to give 130 ng of compound 5 4278 in a yield of 95% Ms (ESI):
453. 1. 1( 1009 Mt-H) +. Exanmple 73 - Synthesis of Conp nd 4314
Synt hesi @P/g’ﬁ’%?]dhol i ne 4316 Schemed%g2 depicts the s%ﬁ?ﬁg%‘ﬁé&ﬁfﬁmrphol i ne
4316. Schenme 48 ~sr N HZN G 428 ““NN - F Hunig's base per/ HN HN 10

54 O < KN .Dr om 8 s synt hesi zed fr i.ne and

br ormacaflellf1 3;? o TENdes ‘g%{agndalgcﬁ ]%gﬁretﬁéa C:Sﬁm}"h“iqu’?%%grg‘i’ r@?%wﬂ&l J. et al.
J.  Med.grédiemeluti8fito affbrd thé B&sired Mo{3a[3sK1hbkol (- { [ (koxami eyl iHyBbaiie]- 0. 23 Ml )
in a mx%ﬁrg of, ,methkxlé al cohol (2 ni), net h%l ene-chl orj de nL)" and

Huni g SPgBdePYBdiRey YhREe e b otsp iin-dadmetayl} ragetanyide 242612 may 1130 25 The 15
reacti Qe mpqga)e Qe tenperature and heated over an oil bath
at SOC%TFJW%&S%&@SYF\%EI o) t'iqg?]&\/{rfas@{g]oncentrat ed and purified by flash

hr qmat. | . 1:0.05 CH2Cl 2/ MeOH NHAOH) to yield 66
?rgrgpaclg’grd{) E#%ﬁ@ﬁ%ﬁk/ﬁ"%ﬁb‘gmé CD3OD): 6 7.50-7.22 (%4)7H;),y|4.e77-4. 69 .

m 1H), 4. t 7 9 .l .3..7/7 _(dd,, 1=.6, 3 Hz, 1H), 3.70 s, 1H),
1(3.55-5?46( Ch%f‘iﬁis,]a%’.“ég-é‘ﬁ?%‘g‘?’?sfsn",fc ?“‘%‘.‘éﬁg-s.so (m 2E)|), 1.86 (g, 3H)H?
LCVS fﬂ%‘@eﬁg me 485 (M-H) +. Synthesis of piperazine 4314 Schene 49

depi ct nt hesi s of piperazine 4314. WD 2005/019211 PCT/11S2004/ 017101
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To a solution of 0.060 g (0.17 mmol) of aldehyde 92 and 0.056 g (0.25 mmol) of the
10 HCl salt of amine 423 in 3 ml of DMF was added 0.071 g (0.34 mmol) of NaB(OAc);H. The
reaction mixture was stirred at 25 °C for 2 h. The DMF was removed, and the residue was

purified by preparative TLC to give 0.041 g of compound 424. MS (M+1): 525.

To a solution of 0.012 g (0.023 mmol} of 424 and 0.03ml (0.027 mmol) of 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
15 0°C for 4 h. The reaction solvents were removed by rotaty 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.



N _~ MOHCHC N N-) Hunig's base NJ F HN Boa 430 HO- 54 50% TFA in
CH2Cl2 A1l HI~N N/ N OHNJ ~ ~ 4314 Bromi de 429 was synthesized from
tert-Butyl 1 -piperazine carboxylate and bronpacetyl brom de foll ow ng
literature procedures (Thonpson, W J. et al. J. Med. Chem 5 1992, 35,
1685). 1HNWMR ¢®60iMHz, CDC13): 8 3.86 (s, 211), 3.61-3. szT(IFﬁm%N}““& 46 (s,
9H) . Conpound 430 was synt hesi zed from éﬁ?’ne 54 and brom de 429 using the
same procedure as described for conpound 4316. LCM5 (ESI) mle 584 (MrH)+. A
sol ution ofhame4650 ny, 0.085 nMmol) in CHR2CLl2- CF3COOH (1:1, 4 nl) was
stirred at OC for Ih. The reaction mxture was concentrated and the crude
product after purififcati@n (7:1:0.05 CI—|2C12/I\/e NH40 0 af orded 35 ng of
conmpound 4314. 1KN 4 73 4 67 (m

3Q0 " MVHz , propa !a in
1H), 4.07 (t,cd=\e/ 1 1H7K/@-m35 ( s bpeo 3 Hz i , 3 73 (s
3.48-3.41 (m 6H), 3824 (s, 2H), 3.21-3.19 (m 2H) 2.753. 65 (m 4H) 1.87
(s, 3H). LCMS (ESI) nz/e 484 (MtH)+. Exanple 74 - Synthesis of Triazole
5001 15 Schene 50 depicts the synthesis of tri aZ\B*lseHHqBO:(Dll WD 2005/ 019211
PCT/ US2004/ 017101 -237- Scheme 50 H DMF NN S-~N"™M¢*&Na + Br*_N Bc H H Boc

502 503 501 1. HO =~
N
2 ooy
]
L)) "

M
4276

Synthesis of Alkyne 425

To a solution of chloride 90 (2 g, 5.3 mmol) and Hunig’s base (diisopropylethylamine,
5 1.7 mL, 10 mmol) in DMF (15 mL} Wa.s added a solution of N-methyl propargylamine {0.55g .
- mg, 3.0 mmol) in DMF (1 mL). After stirring at room temperature for 16 h, the DMF was
removed in vacuo. The crude product was purified by preparative thin layer chromatography
{10:1:0.05 CH,Cly/MeOH/NH; H,0) to afford 2.05 g of alikkyne 425 in a yield of 95%. MS
(ESD): 410.1 (100%) (M-+Na)",

10 Synthesis of compound 4276

A mixture of alkyne 425 (1.8 g, 4.4 mmol), sodium azide (0.43 g, 6.6 mmol),
ammonium chloride (0.35 g, 6.6 mmol), copper(]) iodide (84 mg, 0.44 mmol) and Hunig’s base
(3.5 mL, 20 mmol) in DMF (10 mL) was heated under argon atmosphere at 80 °C for 48 h.
The DMF was removed in vacuo, and the residue was dissolved in MeOH (5 mL), CH,Cl; (50
15 mL), conc. ammonium hydroxide (20 mL} and saturated ammonium chloride solution (20‘ ml).
After stirring at room temperature for 2 h, the organic phase was separﬁted, washed with
séhuated NH4CI solution and water, dried over MgSQ,, 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
20 (MHNa)". |

Example 72 - Synthesis of Triazole 4278

Scheme 47 depicts the synthesis of triazole 4278.



2. R 0C 90 "L-NHAc 3. BoczO K2C&®B FOFK\ / \/ \~-OHCl c; NJ ~H
S~~N~ / ~NHAc N, S~~' NHAC H - HCI H BOO $001 504 Synthesis of triazole 501
A mxture of 1H1,2,3-triazole-5-thiol sodiumsalt 502 (246 ng, 2 mmol) and
2-(Boc- 5 am ng{ethyl brom de 503 (448 ng, 2 mml) in DVE 82 ntoi was stirred
at roomVOSREENsRhre” for 2 h. 50 niL %Id Et OAc was addBaUVEFMYHE %0l ution was |
washed with water, dried over MS04 #id concentrated to afford 458 ng of
triazol eh501 s colorless oil in ayield of 94% Ms (ESI): 267.0 (100%
(MeNa) &5 hesi's of triazole 504 10 To a sol ution of triazole 501 (458 ny, .
1. 88 nmol ) inFCHZC12 (10 nL) and MeOH (2 nlL) was aT_dded04 mL of HCl solution

(4.0 Min dioxane)S After  gtbhki o tenperat bre jfor 2 h, the
reaction .,@ @ }nLtDr at %z?ﬁ:&yﬁg'kﬁig”ggr&\g' gt "@- sBol ved in DVF (7
nL) ahd' t hen ‘ﬁhl ori w0 (377 my, 1 nmol) Ang, Hunig,s ba gNHA
(diisopropyl ef ylamne, 0.8 nm., 4.6 nmol) were add & The sol ution was
heated at 70 C for 3 h. The DVMF was renoved in 15 vgcuo, and the residue was
di ssolved in a nixed solvent of THE (10 ni'fyedd fter (2 nL). K2003 (414 '
ng, 3 nnnol) and di-tert-butyl dicarbonate (545 ng, |[2.5 mml) were then
added, and the reaction was stirred at roomtenperdture for 12 h. The TFIF
was rem)fyr’f-!fI [ @ m. of Et@Ac was nellded, anditheQsol uti on was washed
with watsr{ de I %04 amd—concent fafed @ ¢T e "product was
purified by~Breparati ve thiMAl ayer chr omdt ography—20 (15 T\0N#CH2C12/ MeOH/
NH3 H20) to affford 192 ng of triazole 504 inh a¥feld of 33% M5 (ESI):
485.1(100% , @&&%. 2 (M:Na)+. WO 20051019211 PCT/ US200%7 017101 - 238-

Synt hesgj s _of, c oun 001 To a solution of triazole 504 (192 ng, 0.33 mmol)
in CHZSGJP'Eﬂ{ei’G“ ?‘Y%gzé/ba—l (2 mL) was added 4 nL of HO solution (4.0 Min

di oxane). After stirring_at roomtenperature for 12 h, the reaction was

concent r at ed> BRAURAE Hate # (422mnede) SveopD: i3] splaky 26 ms, 118 mpede 5001 in -

a ykel §upfg 9636 (MRoplopbtny el 0390001 (Ml an® BtadsideMdNE 117 mg, 0.1
mmol) in DMF (5 mL) was heated at 70 °C 15 h. The DMF was removed in vacuo. The
residue was dissolved in a mixed solvent of THF (10 mL) and water (2 mL), K2CO3 (276 mg, 2
mmol}, and then di-tert-butyl dicarbonate (218 mg, 1 mmol) was added. The reaction was
stirred at room temperature for 12 b, and the THF was removed in vacuo. 40 mL of EtOAc

10  was added and the solution was washed with water, dried over MgSQO, and concentrated. The
crude product was purified by preparative thin layer chromatography (15:1:0.05
CH,CL/MeOH/NH3H;0) 1o 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 Amixture of alkyne 426 (150 mg, 0.29 mmol), sodiﬁm 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 mmot) in DMF (3 mL) was heated under argon atmospbere at 80 °C for 24
h. The DMF was removed in vacuo, and the residue was dissolved in CH,Cl, and cone.
ammonium hydroxide solution. The organic phase was separated, washed with safurated

20 NH4CI solution and water, dried over MgSOa, and concenirated. The crude product was
purified by preparative thin layer chromatography (15:1:0.05 CH2ClyMeOH/NH; H,0) to
afford 155 mg of triazole 427 in a yield of 95%. MS (ESI): 453.1 (100%), 575.1 (M+Nay".



Exampl e 75,- Synthesis of Triazole 5002 Schene 51 depicts the synthesis of
triazole 5002. Scheme 51 N N Br NDWF N, Jv, Boc SNa + Boo H H 602 606
505 1. HO 2. Ft N K-Mt 90 3. Boc20, K2CO3 Ns He[ "N/ ~ KHNHAc NI S
N NHAc H HCI H Boc 5002 607 10 Synthesis of triazole 505 A m xture of
1H 1, 2, 3-t W@205e3Lt hi ol sodi um salt 502 (246 ng, 2 mdlOTEE4AITIBbC
ani no) propyl broni de 506 (476 nmgy, 2 mmoi®5in DVF (2 nl) was stirred at room
tenperature for 1 h. 50 nL of EtOAc was added and the solution was washed
wi th wat erSynghesispf sompoundy 838 and concentrated to afford 508 ng of triazole
505 as colorless oil in a yield of 98% 15 M5 éESI : 281.1 (100%01_§|\/HNa3).
Synt hesi s of t ricerwsldion@yf trrgols 423 I(LiSi o 038 mmph o CEL6h%S rd43nddyleOH nol )
in CH2C12 0 d A S, d . sol ut i Q=M in
i oxane) - S aiely RSO ohfton T MARERRR, A4l idig ool s
concent r atlgthd addioy wes Soncthitatédaiddmshybwithl EE3AVROH ® -1 306mg bt Jondiduand
then chloride 90 (377 mg, 1 _nmpl) and Huni )9('}@45[3&59 (dii sopropyl et hyl am ne,
0.52 m> F27Rime yielin P e M8 (Erhed Bol- L ISR heated at 50 C for 10 h. The
DVF was renoved in WO 2005/019211 PCT/ U52004/017101 -239 vacuo and the
resi due waBxgmple 73 ePypihesisof Soamiopads 4316 andyddi4 chr omat ogr aphy (10: 1: 0. 1
CH2C12/ MeOH NH3' H20) to afford 230 ng of crude triazole 5002 (90% pure, M5
(ESI): 4995mtheisodoporphmline43l6The free base of 5002 was dissolved in a nixed
solvent of THE (10 mL) and water (2

Scheme 48 depicts the synthesis of morpholine 4316.

Scheme 48
o} ,
N)‘I\/BT -
HaN (iL g:) 428 )Ol\/ﬁ c})\\

O - e

“\/S MeOH-CHCl, N\%

F Hunig's base 0\) F .
: HN HN
10 54 07’ _ ' . 4316 or

Known bromide 428 was synthesized from morpholine and bromoacetyl bromide as

reported in the literature (Thompson, W. J. ef 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

I5  reaction mixture was warmed to room temperature and heated over an oil bath at 80°C for 18h.
The solution was concentrated and purified bﬁr ftash chromatography over silica gel (14:1:0.05
CH,Cly/MeOH: NH,OH) to yield 66 mg of compound 4316. 'ENMR (300 MHz, CD;0D): 8
7.50-7.22 (m, 7H), 4.77-4.69 (m, 1F9), 4.06 (t,./= 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, BH); 3.34-3.30 (m, 2H), 1.86 (s, 3H). LCMS (ESI)

20 mle 485 (M-H)'.

Synthesis of piperazine 4314

Scheme 49 depicts the synthesis of piperazine 4314.



5 nm), and 1K2C03 (138 ng, 1 mmol) and di-tert-butyl dicarbonate (207 ng,
0.95 mmol ) were then added. The reaction was stirred at roomtenperature
for 12 h. The THE was renoved in vacuo. 50 nL of Et OAc was added and the
solution was washed with water, dried over MpSO4 and concentrated. The
crude pMEHUWEORRY purified by preparative thin |ayer PERUSHREBYLUphy

(15:1: 0. 05 CH2C12/ MeOH/ NH3 H20) to affbrd 220 ng of triazole 507 in a yield
of 37% ﬂgs 1% (ES'): 499.3 (100%, 621.1 (MtNa)+. Synthesis of conpound
5002 To>ReBBIdtion of 507 (98 ny, 0.16 nmmol) in CH2Cl2 (5 ni) and McOH (I
m.) was added 2 nL of HCl solution (4.0 Min dioxane). After stirring at
roomtenperature for 12 h, the reaciigp was concentrated and washed with
Et OAc/ MeOH to give 78 ng of conp 15 5002 in a yield of 95% Ms (ESI):

499.1(100% (M+H)'). Exanple 76 NSy Nt hesi s gf Triazol e 50Qy Schene 52
depi cts the Hynt [ the i az Bbe 5067.  sch mg 52=4. K ko 2 F

f e

-,s--~N, a 123 ' 2\ N ] "\ 501 H HCl 5007 20
To a solution of tri zole\ggl 5“43&053%8 Z,m;cbl) in ¥.) and MeCH (2
m.) was added 4 nL of HC H'&)thution (4B@ M in dioxgpe). AftemNstirring at
roomtenperature for® h, #he reaction was concentrated to dgyness. The
resi due was dissolved in DM (5 nL) and then chl asiedeak23 (541 ng, 1.4

nmol ) and diisopropylethylamne (0.7 nL, 4 mol) &kadded. The sol ution
was heated at 50 C for 18 h. The DMF was regpved ifn vacuo and the residue 25
was purified by preparative thin layer chrofaty ] :J)¥@. 15

CH2C12/ MeOH/ NH3 H20O) to afford 250 ng of €onpouny yield of 36%
M5 (ES!: 495.0 (100% (M+H)+. WD 200510%R2%1 PCTI US208410171 -240 The
free base of conpound 5007 was dissolved in CH2CI 2 (5 nL) af OH (5 nm). 2
m. of HCl solution (4.0 Min dioxane) was added at ®"™C. Aftergstirring at
roomtenperature for | h, the reaction was concentrated, washed with

Et OAc/ MeOH tBromiidectZ96assyntbésized drouCert-Rygylt] -piperprion crb®@tatd anda yiel d of 97%

VS (ESI grﬁm‘c")gc%’cy} b£0]fr9182/%11(0w1-@ Tterature procedures (Thompson, W. J. et al. J. Med. Chem.

5 1992, 35,1685). "HNMR (300 MHz, CDCls):  3.86 (5, 2H), 3.61-3.41 (m, 8H), 1.46 (s, 9H).
Compound 430 was synthesized from amine 54 and bromide 429 using the same procedure as |
described for compound 4316, LCMS (BSI) m/e 584 (M+H)". A solution of 430 (50 mg, '
0.085 mmol) in CH,Cl,-CF;COOH (1:1, 4 mL) was stirred at 0°C for 1h. The reaction mixture
was concenfrated and the crude product after purification (7:1:0.05 CH,Cla/MeOH/NH,OH)

16 afforded 35 mg of compound 4314. THNMR (300 MHz, CD50D): 6 7.51-7.23 (m, 7H), 4.73-
4.67 (m, 1H), 4.07 (t, /=9 Hz, 1H), 3.75 (dd, /= 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

15 Scheme 50 depicts the synthesis of triazole S001.



5 Exanple 77 - Synthesis of Triazole 5005 Schene 53 depicts the synthesis of
triazole 5005. Schenme 53 HNNHNH L , N NaOw, HE MCOH "t,! SH B~~~ ~Boc
¢ NS~~ Boc 509 503 508 1. HC 2. FNOOl1 ~NHAC 90 3. Boc20 K2CO3 F
O H//N \WN~S~~~N "L-I HO <1S~~-N\ / \ / _ H- HCO HAc  ~-N 50c; ~NHAc
5005 510 Syonewssisiof triazole 508 10 To a sol uti on of PCT/US2004/017101

1H 1,2, 4-triazol e-3-thiol 509 (202 ng, 23%mol) and 2- (BOC- ami no) et hyl

brom de 503 (448 ng, 2 mmol) in THE (5 nL) and MeOH (2 nL) was added a

sol ution o¥che@eRB in MeOH (25% wt., 432 ng, 2 nmol ). After stirring at room
tenperature for 2 h, 50 nL of Et OAc was added, and the_solution was washed
with water, dr} over MSO4 apd concentrapged to affor 64 ngdof triazole
508 as col orl id iR oa yEEheNofe 95% 15 M5 ESH" B t00%pe (MFNa) +.
Synt hesi s of trW5 zole 510 To aggplution of triazole 508 (366smy, 1.5 nmol)
in CH2ClI 2 (10 ni)" and McOH (2 nL) was added 4 nL of HO solution (4.0 Min
di oxane). After stirring at roomtenperature for 3 h, tHAdaction was
concentrated to dryness. The residue was dissol yed_i (5 m.) and then 20
chloride 90 (377 nmg, 1 nmmol) and Huni g's base (dyi lethyl am ne, 0.7
m., 4 mmol) were added. The solution was heated at 58 C for| 12 h. The DW
was renmoved in vacuo and the residue was purified byegpbapes.ati ve thin | ayer
chromat ography (10:1:0.15 CH2CI 2/ MeCH
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Synthesis of triazole 501

A mixture of 1H-1,2,3-triazole-5-thiol sodium salt 502 (246 mg, 2 mmol) and 2-(Boc-
5 amino)ethyl bromide 503 (448 mg, 2 mmol) in DMF (2 mL) was stirred at room temperature
for 2 h. 50 mL of EtOAc was added and the solution was washed with water, dried over
MgSO; and concentrated to afford 458 mg of triazole 501 as colorless oil in a yield of 94%.
MS (BSI): 267.0 (100%) (M-+Na)*,

Synthesis of triazole 504

10 To a solution of triazole 501 (458 mg, 1.88 mmol) in CHLCl, (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 fo 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

15 wvacuo, and the residﬁe was dissolved in a mixed solvent of THF (10 mL) and water (2 mL).

- K2C0s (414 mg, 3 mumoi) a1_1d di-tert-butyl dicarbonate (545 mg, 2.5 mmol) were then added,

and the reaction was stitred at room temperature for 12 h. The THF was removed in vacuo, 50 -
mlL of EtOAc was added, and the solution was washed with water, dried over Mg8O, and
concentrated. The crude product was purified by preparative thin layer chromatography

20 (15:1:0.1 CHzCly/MeOH/ NH3H,0) to afford 192 mg of triazole 504 in a yield of 33%. MS
(ESI): 485.1 (100%), 607.2 (M+Na)*.



WO 2005/ 019211 PCT/ US2004/017101 - 241 NH3 H20O to afford 250 ng of crude
conmpound 5005 (85% pure, MS (ESI): 485.1 (100% (M+H)')). The crude 5005
was di ssolved in a mxed solvent of THE (10 nlL) and water (2 nL), and then
K2C03 (276 ing, 2 mml) and di-tert-butyl dicarbonate (218 mol ) were
added. WO 2pp1PHActi on was stirred at_room tenper at uP€ /FWO@HW The THE was
rem)ved in vacuo. 50 nL of EtQOAc was?dded and the solution was washed with |
wat er, ed _oyer concentrated. The crude product was purified by !
pr epar :§FF sis g meséﬂionat ogr aphy (15:1:0.1 CH2Cl2/ I\/EO—V NH3- H20) to
afford 150 of 510 in a yield of 26% M ( ESI}%hq 485.1 (100%, .607.1
(M-Na) +. 10 18 splydian of W%ﬁ%ﬂﬁam@@m@)m& Int} 0L )ranil el (310 (150
ng, O. of HC
ol ut %ﬁwz‘?ﬁ%@’w gy Rl PO Mg AR R oo 12 1,
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i Re) Frezas ol SRy R sl s Eghio Gitals AU HC L

oftrl oIe Sche 5 FO'" "OIs F O 0512 ~-0 H2N / ~ NHAc
ﬁlqsspr ”Eflm o -

Huni g thesis gt 85922511 Boc20, DMAP Et3N N'N O
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10  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 |

. MgS0y4 and concentrated to afford 508 mg of triazole 505 as colorless oil in a yield of 98%.
15 MS (ESI): 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 résidue was dissolved in DMF (5 mL)
20  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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L~-NHAO OH HHCI 5011 WO 20051019211 PCT/ US2004/ 017101 -242- Synthesis of
conpound 511 A m xture of amne 54 (714 ng, 2 mmol), 2R-(-)-glycidyl
tosylate 512 (456 ng, 2 mol), N, N-diisopropylethylamne (0.44 nL, 2.5
mol ) and potassiumiodide (33 ng, 0.2 wmml) in DV (5 nL) was heated at 70
C for 1 h. wineoossewseti on was diluted with 50 nL of 5 Et ORCTHREHOSTINY i on was
washed with water, dried over MgSO4 and%8ncentrated. The crude product was
purified by preparative thin | ayer chromatography (10:1:0.1 CH2Cl 2/ MeOH NH3
H20) to afYaskelambibe iepidie was ipaligidbysoreparativg thin éygt gromgtograpky (1891:9.1 414. 1

(100%, 43f:. T i plel® 0 | Wed 0

conpound 5%%2(?1/%6}‘%&%% %@%ﬂ%@ﬁi%b ?@%?ﬁ@g@nﬁg@ %fﬁlﬁtw %g? g%gd%ad

di -t ert - buglp0%l(Mdatonate (138 ny, 0.63 nmol), triethylanine (0.2 ni, 1.4

mmol ) and N, N-di net hyl am nopyri dine. The reaction was stirred at room

tenperature forTHe fice tasslof SUBE wandissedvaaMad niRed/sbwent oI 0ohL FiddAcaiwe@ added

and the sol ution_was washed wth ter, dri e%ﬁl%\éer %%Oﬁl and congentr at ed.
%? hete 570

The cr e Blddnd KabBs (58me.ilapmp)) apd digigrtDofy) di 8% V- PHEYREMEE: aphy

(15:1:0.1 gﬁ%/lvqge—lé : ”%TﬁP j vield
of 70% MbB d 514.‘%J flgg%)()m%rglv?r Ié&hg%%ﬁe?at%f%g%l? Synt egﬁfagr%r#‘&ggr%ound
514 To a swtcub.i ShmdfofdisOno wad added a(d 8@ sotytiof w28 wasthed withrwhitn Gi@UoVCRFIg4
0.25 mmol) in acetonitrile. (2 was added 1H-1, 2 4-triazal e-3-thipl 509
(24 mg, 0 o Dryatanaho bt fofidioguthetiedtbtadadin g dstupsraty
concent r at gd. @05 CHIEEAeTHAIELTL08 tP4RFH 000 MBS 1ii2ble50P6h DyicRr gPamatige thin
| ayer chromato raghi/ 15:1: 0.1 CH2CI 2/ MeOH/ NH3-H20) to afford 75 ng of :
conmpouHd 5ERIL): A923yi0%). 621. 5689 NS (ESI): - 515.1 (100%, 615.1 (M+H) +.
Synthesi s of conpound 5011 To a solution of conpound 514 (75 ng, 0.12 nmol)
in CH2Cl 2 $wnthesis efrmpmpomrd 5802 25 n) was added 1 mL of HO solution (4.0 M

in dioxane). After stirring at roomtenperature for 24 h, the reaction was
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to the reaction was concentrated and washed with EtOAc/MeOH to give 78 mg of compound

15 5002 in a yield of 95%. MS (ESI): 499.1(100%, (M+H)".

Example 76 - Synthesis of Triazole 5007

Scheme 52 depicts the synthesis of triazole 5007.

Scheme 52
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F; - :
ﬁ?:)\s/\/ﬁ\ zé' v ;:;&E”g:; NS O F N?\\O szN
" 501 - 3. fcl N h- Hel \/K’m\/
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20 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 b,
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

25 was purified by preparative thin layer chromatography (l10:1:0.1 5 CH,Cly/MeOH/NH; H,0) to
afford 250 mg of compound 5007 in a yield of 36%. MS (ESD): 495.0 (100%) (M+H)+.
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Scheme 53 depicts the synthesis of triazole 5005.

Scheme 53
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Synthesis of triazole 508

10 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 adde&, and the solution was washed with water, dried over
MgSO, and concentrated to afford 464 mg of triazole 508 as colorless oil in a yield of 95%.

15 MS (ESI): 266.8 (100%) (M+Na)*,

Synthesis of triazole 510

Toa éolution 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 o dryness. The residue was dissolved in DMF (5 mL) and then
20 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,Cly/MeOH/

the salt.is a nan toxic .inor i r i.C id salt of a conpound having:_
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10 Synthesis of compound 5005

To a solution of triazole 510 (150 mg, 0.26 mmol} in CH,Cl; (10 mL) and MeOH (2
mL) was added 2 m¥ of HCl solution (4.0 M in dioxane). After stirring at room temperature
for 12 h, the reaction was concenirated and washed with EtOAc/MeOH to give 120 mg of
compound 5005 in a yield of 89%. MS (ESI): 485.1 (100%, (M+H)"), 507.0 (M--Na)*.

15 Example 78 - Synthesis of 5011
Scheme 54 depicts the synthesis of triazole 5011.

Scheme 54
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Infection, a urinary tract infection, bacterem a, septicem a, endocarditis,
an atrio- ventricular shunt infection, a vascul ar access infection,
meningitis, surgical prophylaxis, a peritoneal infection, a bone infection,
ajoint infection, a nethicillin-resistant Staphyl ococcus aureus infection,
a vancomyci n-resi stant Enterococci infection, a |linezolid-resistant
or gani sWPi2A¥58@39%1bn, and tubercul osi s ;,12. The use acoVBiIAY/ Bt ai m 10 or
11 wherein the medicanent is formulz%d for oral use. 13. The use accordi ng
to cl a'gmt#o.or 11 wherg'ﬂ: the nedicanent is fornulated for parenteral use.
247 13Y0hRUS ofcompouBf gl to claim 10 or 11 wherein the nedicament i-s
formul ated for, toggrcal gﬂ% 15. A nedi cal_ device containi ng one or nore
conpounds, OrMiX R {7LAme; 2 mypely FRab)-glysidyh tosylate 8B4 (456 mg nposi ti on
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mmol) in DMF (5 mL) was heated at 70 °C for 1 h. The reaction was diluted with 50 mL of

5 EtOAc. The solution was washed with water, dried over MgSO, and concentrated. The crude
product was purified by preparative thin layer chromatography (10:1:0.1 CH,Cly/MeOH/
NH3H;0) to afford 350 mg of compound 511 in a yield of 42%. MS (ESI): 414.1 (100%),

436.0 (M+Na)'.
Synthesis of compound 513

10 To a solution of coxﬁpound 511 (160 mg, 0.39 mmot) in THF (10 mL) and DMF (1 mL)
was added di-tert-butyl dicarbonate (138 mg, 0.63 mmol), triethylamine (0.2 ml., 1.4 mmol) |
and N,N-dimethylaminopyridine. The reaction was stirred at room temperature for 1 h, and
THF was removed in vacuo. 40 mL of BtOAc was added and the solution was washed with
water, dried over MgSO; and concentrated. The crude product was purified by preparative thin

15  layer chromatography (15:1:0.1 CHyCl,/MeOH/NH3 H,0) to afford 138 mg of compound 513
in a vield of 70%. MS (ESD): 514.1 (100%) (M+H)*, 536.1 (M+Na)".

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
20 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 CHCl,/MeOH/NH;3 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
25  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/lVIcOI—I to give 62 mg of 5011
in a yield of 94%. MS (ESD): 515.1 (100%) (M+H)".

INCORPORATION BY REFERENCE
The entire disclosure of each of the patent documents and scientific articies referred to

30  herein is incorporated by reference for all purposes.
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The invention may be embodied in other specific forms without departing from the
spirit or essential characteristics thereof., The foregoing embodiments are therefore to be
considered in all respects illustrative rather than limiting on the invention described herein.
Scope of the invention is thus indicated by the appended claims rather than by the foregoing
description, and all changes that come within the meaning and range of equivalency of the

claims are intended to be embraced therein.
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Claims

1. A compound having the structure

L

2. A pharmaceutically acceptable salt of a compound having the structure
\ 0
OO0
N N
H \/H .
' F HN
r

3. The salt of claim 2, wherein the salt is a non-toxic inorganic or organic acid salt of

a compound having the structure

AL
et

4. A tautomer of a compound having the structure
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5. A pharmaceutically acceptable salt of a tautomer of a compound having the
structure
o0
‘ \N N\)W .
H
F HN
: | 7:0
0. The salt of claim 5, wherein the salt is a non-toxic inorganic or organic acid salt of

a tautomer of a compound having the structure

i/, \ H :
: — == o)
N\Q\/N / \ N
N N /7 N\ /
F HN
e
7. The salt of claim 3 or claim 6, wherein the nontoxic inorganic or oi'ganic acid.is

selected from 2-acetoxybenzoic, 2-hydroxyethane sulfonic, acetic, ascorbic, benzene
sulfonic, benzoic, bicarbonic, carbonic, citric, edetic, ethane disulfonic, ethane sulfonic,
fumaric, glucoheptonic, gluconie, glutamic, glycolic, glycollyarsanilic, hexylres‘bﬁcinic,
h—}‘é—l—&b&f'ﬂf@; hydrobromic, hydrochloric, hydroiodic, hydroxymaleic, hydroxynaphthbic,
isethionde; lactic, lactobionic, lauryl sulfonie, maleic, malic, mandelic, methane sulfonic,

napsylic, nitric, oxalic, pamoic, pantothenic, phenylacetic, phosphoric, polygalacturonic,
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propionic, salicyclic, stearic, subacetic, succinic, sulfamic, sutfanilic, sulfuric, tannic,

tartaric, and toluene sulfonic.
8. The salt of claim 7, wherein the acid is hydrochloric. i

9. A pharmaceutical composition comprising one or more compounds, or a
pharmaceutically acceptable salt thereof, according to any one of claims 1 to 8 and a

pharmaceutical carrier.

10.  The use of a compound or a pharmaceutically acceptable salt thereof according to
any one of claims 1 to 8 in the manufacture of a medicament for treating a microbial -

infection in 2 mammal.

11.  The vse according to claim 10 wherein the microbial infection is selected from the

group consisting of:

a skin infection, nosocomial pneumonia, post-viral pneumonia, an abdominal |
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.

12.  The use according to claim 10 or 11 wherein the medicament is formulated for

oral use.

13, The use according to claim 10 or 11 wherein the medicament is formulated for

parenteral use.
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14, The use according to claim 10 or 11 wherein the medicament is formulated for

topical use.

15. - A medical device containing one or more compounds, or a pharmaceutically

acceptable salt thereof, or composition according to any one of claims 1 to 9.

16. A medical device according to claim 15, wherein the device is a stent.



