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rel ates generally to the field of anti-infective and

anti-proliferative ents. Myre particul arl e
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BACKGROUND Since the discovery of penicillin in the
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organi sns are already being2reported. See Tsiodras et
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froMitRBhiligpines in 1952 Even though erythromyein has been one of the most widely

prescribed antibiotics, it has the disadvantages of relatively low bioavailability, gastrointestinal

side effects, and a limited spectrum of activity. See Yong-Ji Wu, Highlights of Semi-synthetic



bacterial ribosomal RNA and/or to one or nore proteins

i nvolved in ribosonal protein synthesis in the
woacd4sum P is an integer from 2-10. Q i s anPCHAUSQ®A/006892

from1-20. Xis a linker. WBS. Patent No. 6,034, 069,

to O et al., issued March 7, 2000 depicts a series of

3'-N- nodified 6-0-substituted erythronycin ketolide

derivatives such structure 2 below. R, Rl, and R2 are

selected fromthe group consisting of a variety of

Deve R ol Wl LA Y ALK Pz, 15481 G2 18 ADKY 7006), P ong-

pro ecti ng group. W'i's absen
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al kyl _group 2004/ 078770 PCT/ US2004/ 006892 4 Rw 0
814\ preR/A | '2%62‘}0 0 NRO %0 0 O2 International

patent publicati.on No. WO 99/63937
D et b Sav Rt PSRy BRI Mt et
comb@ithe B 198 ESvafORRoEIns Of Antibidticinwieanies aHoweye) thd@pproach has met
antibiotic linked via a linker to a portion of

with imgedhgiccdéprown ant i bacteri al agent. Conpounds 3 and 4

bel ow are roposed cqQ ds, a arentl
i Shsrerna. haob TG o EorE Ao Db 1R PsSRRS e hiotic of
IA - <~/, 0"1110 (r) ON'HO N N-_/ :O @)
thefqr;nae{” ";OCH3 03 NH2 HOOHHO NOHO ~--NN
~ HN~ ONH\--/ H N '%B0O 4 Notwithstanding the

foregoing, there is an ongoi ng need foQr new . o
wheraintA and eretantibiotgsgelgetes from the group consisting of sulfonamides, penicillins,

cephalosporins, quinolones, chloramphenicol, erythromycin (i.e., a macrolide antibiotic),
metronidzole, tetracyclines, and aminoglycosides. L is a linker formed from a difunctional

linking agent.

PCT publication No. WO 99/63937, to Advanced Medicine, Inc., published December
16, 1999, describes multi-binding compounds useful as antibiotics that are of the following

formula:

L)X

wherein L is selected from the group consisting of a macrolide antibiotic, an aminoglycoside,
lincosamide, oxazolidinone, streptogramin, tetracycline, or another compound that binds to
bacterial ribosomal RNA and/or to one or more proteins involved in ribosomal protein synthesis

in the bacterium. P is an integer from 2-10. Q is an integer from 1-20. X is a linker.

U.S. Patent No. 6,034,069, to Or et al., issued March 7, 2000 depicts a series of 3°-N-
modified 6-O-substituted erythromyecin ketolide derivatives such structure 2 below. R, R!, and
R? are selected from the group consisting of a variety of groups, including aryl-alkoxy-
heteroaryl-alkylene. RP is H or a hydroxy protecting group. W is absent or is O, NH, or NCHs.
R" is H or an optionally substituted alkyl group.



proliferative agents. Furthernore, because many

anti-infective and anti-proliferative agents have
woRbd4org77as anti-i nfl amatory agents and al SO R6T/US2004/006892

proki netic (gastrointestina¥# nodul atory) WO

2004/ 078770 PCT/ US2004/ 006892 5 agents, there is also

an ongoi ng need for new conpounds useful as

anti-inflammatory and prokinetic agents. SUMVARY OF

THE | NVENTI ON The invention provides a fam |y of

conpounds useful agvanti-infective agents and/or

antl-prol|ferat|ve/agenks for exanple,

chenntherapeutlc S, anL| fungal agents, anti-
bacterial agent §

ic agghts, anti-viral
agents, having th R3 Vo 'O A
"XDp (CH2)g E-G
pharmaceutical ly accept esters, or prodrugs
thereof. In the forula, i ndependently are O
or 1. The varlableg R2, R3, R4, X

and Y can be selecte t he respective groups of
chem cal noieties |later Hefined in the detail ed
description. In addition, th i nvention provides
met hods of synthesi zi ng t he f or egoi ng conpounds.
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a
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to treat 'm crobi ections, for exanple,
anti-bacteriaj,or anti-fungal infections, in the
' orsfomA Accordi ngly, the conmpounds or
t he fornmul atyi on ng¥ be\adni ni stered, for exanpl e,

via oral neepal 1y Nﬂm cal routes, to rovi de an
ef fecti v&"“| anount| 6f t conpound Of|sh
or fow . \Fhe foreéd6rMa,apd ot h aep

enbodlne$ts of the invent on may be nD fuIIy
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compounds that can be’dised as anti- proliferative
agents and/or anti-infective agents The conpounds nay
be used without I|imtation,3for exanpl e, as

anti - cancer wagents, anti-bacter|al agents, anti-funga

agents, ant N2 parasitic agents and/or anti-vira
agents. /078770 PCT/ US2004/ 006892 6 1.

Def i ni Heﬁpur@ose of the present i nvention,
the f ol

The term

fii ni € S haveobeen used §F ghoft .
"Iy as use é'm any
drogen§ eskgnat

e |on f on1the in |cated group,

esi gnated atonml s normal valency is
not exceeded, an 4b substitution results in a
stabl e conpound e B substituent is keto (i.e.,
=0), then 2 hydrogens on the atom are replaced. Keto
substituents are not present "on aronatic noieties.

i nI%ot(\jN?t%gtlaI?dn?go tr];g ?‘oregomg, Sh%?e 12 (ze\xrx gl!lgr!)mganeed for new anti-infective and anti-

proliferative agents. Furthermore, because many anti-infective and anti-proliferative agents

have utility as anti-inflammatory agents and also as prokinetic (gastrointestinal modulatory)



doubl e bonds that are forned between two adjacent ring
atons (e. g., C=C, C=N, or N=N). The present invention
wo004grided to include all isotopes of atons BCTMSRI0AY6892
in the present conpounds. $sotopes include those
atons having the sane atom ¢ nunber but different
mass nunbers. By way of general exanple and w thout
limtation, isotopes of hydrogen include tritium and
deuterium Isotopes of carbon include C 13 and C 14.
en any. variab I B R o,
sgenty. ks 0 g foaf pleG s g R S ML Al R E
lxdnﬂﬁkmgmﬁson at each occurrence is independent of its
definition at every other occurrence. Thus, for
SUMBXARY| @F THE ENVENTHONs shown to be substituted with
one or nore R3 noieties, then the group may
O Pithe @ivehtion @evﬁe&zsfahﬁlybﬁ dompctuhd:{)lnﬂeful asvoti-infeciées dgonts and/or
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are permssible, but only if such conbinations result
in stable conmpoundsr!In the fornulas herein, a broken
or dashed cinche Withiyk2p3ring indicates that the ring
is either aromayicr non-aromatic. A bond extendi ng

froma chem cal i y thabe+sxd S crossing a
bond in a ring, buf i® ﬁ_@mﬁdsﬂegtFy to aring
atom indicates th@H3the dﬁyhks |  noiety may be

bonded to any atom of the Qlﬁg Mhen a substituent is
listed MAthOUt |nd|cat|ng t he %ton1V|a whi ch such

substlt IS o t he rest
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on include all stereochemical isoners arisin L
cartifr foredrhigistratiet foraundnamalofishs preiow! Fsiues 4568 ankgansgh gnii-funga anti-
— -pa:ras%c Sl AR ehO 18 81?6%&%%1&@& ltRSmpounds or the

i con%ainlng noi éti es, 1ncluding, for exanp
fornTuddtions mhy balidednytredt mithylnyfecﬂonscfgr peepld, @nu-bq;:fzﬁgmheryanu—fungal
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" ended &F e ent a unlvalent ClL 6
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ere are nitrogens in the conpounds of the present

bisscRITEgONOF THE INvERETDad to N-oxi des by
DE??%E?nent wi th an oxidizing agent (e.g., MCPBA and/or

hy dﬁl%g)‘?ééentﬁﬁ&e%brgﬁsmsoa fﬂfnfll? o cthRRILdCaRMat belgsedfs hiite
present invention shown and, cl ai red
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groups having the specified nunber of carbon atons.
Cl-6 alkyl is intended to include ClL, C2, C3, 4, C5,
and C6 al kyl groups. C1_8 alkyl is intended to include
ClL, C2, C3, &4, C5, C6, C7, and C8 al kyl groups.
Exanpl es of al kyl include, but are not limted to,
nmet hyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl,
t-butyl, n-pentyl, s- pentyl, n- hexyl, n- heptyl, and
n-octyl As used hereln alkenyl" IS intended to




C2, C3, 4, C5, and C6 al kenyl groups. C2_g al kenyl is
intended to include C, C3, &4, C5, C6, C7, and C8
wal2b@wys77gr oups. As used herein, "al kynyl" is parasd®d006892
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branched configuration and one or nore triple
carbon-carbon bonds that nmay occur in any stable
poi nt al ong the chain, such as ethynyl and propynyl.
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ﬂnmg&mﬂJguratlon and one keto group (=0 that may occur
in any stable p0|nt along the chain. "Cl 8 aﬁﬁl" i S
| i lerterme“substitied.{) geuseg herein, mepps tiesd anyegne qfore pyfiregens on the

desi %d F%Enofé 1 ax)ﬂ?l%‘%elgaﬂ)gl ftbm th@lnlfc%@(ed 64 J}e bﬁ)vid@d @fat the
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lauryl sulfonic, maleic, malic, mandelic, nethane
sul fonic, napsylic, nitric, oxalic, panvic,
woanias@ni ¢, phenyl acetic, phosphoric, PCT/US2004/006892

pol ygal acturonic, propionic9 salicyclic, stearic,
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tannic, tartaric, and toluene sulfonic. The
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predi sposed to the di sease-state but has not yet been
di agnosed as having it; (b) inhibiting the
wdiemasgret ate, i.e., arresting its devel opmenPCTASL081006892

(c) relieving the di sease-sihate, i.e., causing
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As used herein, "pharmaceutically acceptable salts" refer to derivatives of the disclosed
compounds wherein the parent compound is modified by making acid or base salts thereof.

Examples of pharmaceutically acceptable salts include, but are not limited to, mineral or organic
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each occurrence, independentily is carbon, carbonyl, or
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fromthe group consisting of: 0, S, NRS, C=0 C=S,

CNOBS, SO and SQ2; E-Gis selected fromthe group

acid s%ﬁ%g tm&r}% %IGESQBQ & %nﬁegﬂllghgr Mgﬁu@S’aﬁ\J’b@am@E ré‘mdueé(lsuch@s

carbo@ythacSctst et the/like. o'ﬁhet pamﬁﬁ%hlﬁ &h@ﬂnc&)de ﬁ%ileowéwefﬁonal
non-tg)ilg s%{f\#r) 2004%’1121% %Lg%&&%{ﬁ%%?% %&mgfoﬁed efr&é example,
from $:8A46ad ﬁdrgatﬂlﬁ sadigasit @cids. dfor axzmmi@qsgchf@nl@qnﬁ]@y@lu@n-toxw salts

cont ai ni n

1nc1uéqa, @Hbare 8o }ngl{ %ﬁa té?serﬂe{lyeg éer %%%%ﬂ% an& Ln%g}u% %1%1 %cttéaq“r m
2- acé?@{y'b&%id Y-h§aas dthdnt 6l fomid, hceﬁﬂ,elsmrbm;‘heﬁzdﬁé sghfmm benzejc

bicarbp PSRRIy St ORI oG PR g g g ogoric
gluco%c, %IMXJ glycolic, glycollyarsanilic, hexylresorcinic, hydrabamic, hydrobromic,
hydrochloric, hydroiodide, hydroxymaleic, hydroxynaphthoic, isethionic, lactic, lactobionic,
lauryl sulfonic, maleic, malic, mandelic, methane sulfonic, napsylic, nitric, oxalic, pamoic,
pantothenic, phenylacetic, phosphoric, polygalacturonic, propionic, salicyclic, stearic, subacetic,

succinic, sulfamic, sulfanilic, sulfuric, tannic, tartaric, and toluene sulfonic.

The pharmaceutically acceptable salts of the present invention can be synthesized from
the parent compound that contains a basic or acidic moiety by conventional chemical methods.
Generally, such salts can be prepared by reacting the free acid or base forms of these compounds
with a stoichiometric amount of the appropriate base or acid in water or in an organic solvent, 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 Publishing Company, Easton, PA, 1990, 1445.

The term "pharmaceutically acceptable ester" refers to esters that hydrolyze in vivo and
include those that break down readily in the human body to leave the parent compound or a salt
thereof. Suitable ester groups include, for example, those derived from pharmaceutically
acceptable aliphatic carboxylic acids, particularly alkanoic, alkenoic, cycloalkanoic and
alkanedioic acids, in which each alkyl or alkenyl moiety advantageously has not more than 6
carbon atoms. Other suitable ester groups include, for example, those derived from
pharmaceutically acceptable alcohols, such as straight-chain or branched aliphatic alcohals,
benzylic alcohols, and amino-alcohols. Examples of particular esters include formates, acetates,
propionates, butyrates, acrylates, ethylsuccinates, and methyl, ethyl, propyl, benzyl, and 2-

aminoethyl alcohol esters.

Since prodrugs are known to enhance numerous desirable qualities of pharmaceuticals
(e.g., solubility, bioavailability, 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 presently claimed compounds, methods of delivering the same and compositions containing



g) C2_8 alkenyl, h) C2_8 alkynyl, 1) Ci1-8 al koxy,

i) C18alkylth|o k) C1-8 acyl, 1) S(OtRS;, and m
woyorspger’p wherein any of f) - k) optionally i 8CT/US2004/006892

substituted with i) one ori2nore R4 groups; ii) 3-14

menbered saturated, unsaturated, or aromatic

het erocycl e containing one or nore heteroatons

selected fromthe group consisting of nitrogen,

oxygen, and sulfur, and optionally substituted wth

the s "PLodiids®are %ﬁelﬂie@ tPBclueé aﬂ@&&%yﬁ%ﬁd&ﬂcamem that release an
/U204/006892 16 jii) C3_14 saturat d
actwument@nm afdhe Pseat igHenticR TodrbBRLIIE? PP gd%%‘}“l“wefe toa
%r bymodif RattRehal
mam i bl e e o e
grouyss)présehiGa tlﬁ: a@lvpewnsd in sggh a,_wamatghgm@qﬁyqttlong yre@épa@ ig;her in
sat ur.at.ed uns t &L&noduhds of th
routipe mEEpYlAUGRGHE e‘r’lgérl{é ﬁ}%‘j;gre{l p%mﬂ;og%%aﬂt,rg‘ri% e%eﬁ}gr aronati & -
presdﬂ@in@ér&ib)&@lﬁre@omhydr@m gmumeomulﬂmdrgl gdieupdp b@ﬁd@%o any group that,

Wheqs)t)%l? gg}tﬁﬁ? o&%%ﬁ} ;4 nglﬁla SI Sttler%g tool mgtln}r aﬁ%gﬁbjec‘t it cleaves to

wher el n

fonn%eﬂré%qiyaﬂ) ir a8 hhmogcsmae sﬁlﬁf}&ltﬁtgtdm mpeem(e@ Exan:@Qe@)o@prodrugs

O) NRS-
inclugp oAl Y g SE B 1 DoRE Ao oel oo amine

andsndeRansemtihenset.ect ed fromthe
ﬁmc&nalgi%u ﬁ@?‘gﬁ%}{g{oof ) %‘ b) T e 6 al kyl, ¢) Lu

C2u bl dund'dgndl—"stablggﬁ"@t\ﬁli katBWeantao nid&baﬁir cbéhpound that is
sat ur at e unsat ur at ed, aromati c car boc cle, %
ixture, and

sufﬁ@iénﬂylrolbem susvive splarion Ok use@hé%@ﬁ?r%tp@dfy Ty & FepiR
fonnélgqttlgr%?ne g? Srr %9 'tﬁér%%u@@fgeﬁtr PR e fRRhA MO Bsently recited

romthe group consisting of nitrogen,
compourge o natrdnteinl & Nithplo, §)O)pkd-or S6QLg@PRd, unsat ur at ed,
or aromatic 1 O-nenbered bicyclic ring system

OPiAls Q8 HeYein,CaBALRIgN bfl‘gre@t’m&nﬁ’rmms thehehimrentiofondisease-state in a

man;%lg'é]tq,eoqﬁépélo m@’}iaﬁg? %}%g Sqlzl’ 1 02 ur(agtpgelfetrﬁ%%etﬂe disease-state

frorrygc?:ﬁfrﬂfg% & thanhal RS, thdartirerketed sichigynahaldishj ergowl is
tem-optional |y contai ni n one, or n&) het e %tﬁuﬂ%t th
predss@bsadtte thefdissaserstiate birtdapne gRTegR ARgRAsFC {n tng the
a S@hLmE aié fs68d he,
dlsea§,%%§e, is ngﬁ‘%s?ﬁ‘{%hy El%velog?ﬁ;l@ hﬁﬂ/orl-( 1‘%1, agﬁtg %( SO) e causing

regfdé;s‘&ﬁmfiheachsbasemweof b) - h) opt| onally is substltut ed
wWith one or nore R4

As used herein, “mammal” refers to human and non-human patients.

As used herein, the term "therapeutically effective amount" refers to an amount ofa
compound, or a combination of compounds, of the present invention effective when
administered alone or in 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 Chou and Talalay, Adv. Enzyme Regul. 1984, 22:27-55, occurs when the effect of
the compounds when administered in combination is greater than the additive effect of the
compounds when administered alone as a single agent. In general, a synergistic effect is most
clearly demonstrated at sub-optimal concentrations of the compounds. Synergy can be in terms
of lower cytotoxicity, increased anti-proliferative and/or anti-infective effect, or some other

beneficial effect of the combination compared with the individual components.

All percentages and ratios used herein, unless otherwise indicated, are by weight.



groups; WO 2004/078770 PCT/ US2004/ 006892 17

alternatively, R, and R, taken together with the
woizbospgerioat omt o which they are bonded, for mPaTAsz004/006892

menbered saturated, unsaturidted, or aromatic

het erocycl e optionally containing one or nore

addi tional atons selected fromthe group consisting of

ni trogen, oxygen, and sulfur, and optionally

substituted with one or nore R4 groups; R4, at each

OGS Y Sgg&&%he ¢é§8€—&1%ﬂ ded-d &’orﬁp%sfﬂ)%ﬁ@&& ﬁé’scﬁb@lrﬁs;hhﬁrcl)gritfmlﬁﬁing, or

consi sting . =Q )

compns,ng gpeczﬁm;mm)lewheff»‘ PIOSES) %T%escﬁl‘iedﬁhs Nﬁ%ﬁ‘g’ ,mql‘}&mga or

compal)ilng é?edl%proc%ss L\%d%gﬂgenﬁpm%ﬁ)co%ﬁ%m ?%%1)@' m,mvention
also dohsiNRBEENRbL, onvdonsiDOE, TpaNRBEIRS, compom%@@:@t@a@ ¢ Rlpcesses of the

preseﬁbl)nvg%@é)a %gg%sls)( %sg?n%.ﬁ%Réoé lsg%d‘rs %%%RS%&%&B ' Further,

it shdﬂéﬂi }SXN%QC%%gdﬁklia} tHNRREdEt & slﬂﬁisgg prdggor p@(mfNﬂﬁg) @Bain aptigns are
immatpgRE 69 quggy tos mveﬁscx:%wu ﬁdﬂﬁj re%&%ﬁ R SiReéRe stefﬁ(()r actions

may b cteﬁ‘lﬁﬁ)u%ouﬂ?) - NR5C( NR5) NR5R5,  00)
NR5) NRSR , pp) -S(OtR5, gqq) - SO2NR5R5, rr)

) % g qupéll[nv@ﬁﬂonRS R5, at each occurrence,
" indep ently is selected fromthe group consisting

of Tlé@ﬂwéilltloﬁ?prdwdeg:l c@ncgidﬁﬁﬂlaviﬁg the formil6 al kenyl, d) L,;

al kyny 14 saturated, wunsaturated, or
aromati c car bocychR1f) Lu (3-14 merrbered sat ur at ed
unsat ur at ed, 2 arorratm-_ged:seterocycl e conprising one or
nor e heteroato% ected fromthe group consisting
of nitrogen, oxy ,and sukfuk) , turat ed,
unsaturated, or ar rmt@c k pedcb% ﬁ*(?c ring
system opti onaIIy Ctignt ai n 2@ Me or nore heteroatons
sel ected fromthe group con X%t ng of nitrogen,
oxygen, and sul fur), and L BSaturat ed,

unsaturated, or aro n trlcycllc ring
or a pharmepsuFstlATESIPILH nﬁteﬂeﬁloﬁﬁmgﬁ@t F°¥ore het er oat ons
sel ected fromthe group consisting of nitrogen,
oxy@éﬁm and sul fur) wherein L is selected fromthe
group consi sting CO-, . .-C(OO, and -C(ONR8-, u
i s -Q-Aois sgl ectsﬁéfogﬁge %‘Pu%fgnmsﬂﬁ‘g tionally is
substituted with one or nore groups; WO
2004/ 078¥70 PCT/ US2004/ 006892 18 alternatively, two
R groups, taken toge er wthihe atomor atons to
whi ch they are bonde form menber ed
saturated, uns@uChbed. QHa)nf@@!(pbbk%r bocycle, or ii)
a 5-7 nenbered saturated unsat urated, or aromatic
het er oc Sl e containing one or nore atons sel ected
fromthe’group consisting of nitrogen, oxygen, and

sul fur, vvhereln |) |:§ optionally is su@gtuted

wi th one or

[ ndependentl @gﬁ déﬁ?)oﬁlfi%:&a g@?)h d@?%g and
of: a) F, b) CI c) Br, I, e) =0, =S, g) =NR7,
h) —N(R7) i) =NS(O)tR7

(@)
£-0—(CHy) (” (CHa)y L Lﬁ(CHz)rL“l(CHZ

S

wherein

r, at each occurrence, independently is 0, 1,2 3, or 4, and



i) N'NR7R7, k) -CF3,1) -OR7, m) -CN, n) N2, o) NR7R?,

p) NR7TOR7, q) -C(OR7, r) -CCOOR7, s) -OC(OR7, t)
WOCI@)RTR7, u) NR7TC(OR7, v) -0OC(O NR7R7, W) PCT/US2004/006892
NR7C(O) OR7, x) NR7C(O NR7R74 y) -C(S)R7, z) -C(S)OR?,

aa) -OC(S)R7, bb) -C(S)NR7R7, cc) NR7C(S)R7, dd)

-OC(S) NR7R7, ee) NR7C(S)OR7, ff) NR7C(S)NR7R7, g9)
-C(=NR7)R7; hh) -C(=NR7)OR7, ii) -OC(=NR)R7, jj)
-C(=NR7) NR7R7, kk) -NR7C(=NR7)R7, 11) -OC(=NR7)NR7R?,

M) NR7C( =NR7 0Rf0cfMendNRRAE5MBAIINRT Bér 100)
-NRC( NR7) NR7R7, pp) -S(O't qq) - S2NR7R7, rr)

Q}ENE%ZWM% iR penéit] carB(Bn ea®biny0 a2 itfoyac @rovided at least

|nd’epe ently is selecte fromthe group consi sting

one X0fs:cadpnH, b) L.-Cl-6 alkyl, c) L,; C2_6 alkenyl, d) L
-C2.6 alkynyl, e) L"-C3_14 saturated, unsaturated, or
ar%mhoncmﬂbgmy@XY@enzﬂ} sylfyr:3- 14 menber ed sat ur at ed,
unsaturated, or aromatic heterocycle conprising one or
ndb & %@@d&@mﬂmgm@élc@nﬁséagﬂf om t he gr oup consi sting
of nitrogen, ;oxygen, and fur) rﬁgz , (saturated,
unsat urtSe R o= %Q“N bi cyclic ring
syst em opti onal | cont ai ni ng one or nore heteroatons
seﬁ&tsdeﬁcéﬁpmﬁ%ﬁgjpwn@éﬁ*@ ofting of nitrogen,
oxygen, and sul fur), and h) LU (saturated,
unsaturated, or aromatic 13- nenpered trlcy lic ring
system optNonaIIy conhal ni ng one or nore hef er oat ons

sel ect eg AT | N eF i by og —C
oxygen, wand gul fur) V\,h rel n IS seI ect om t he
group consisting of , uis 0

or 1, WO 2004?@28770 PCT/ 2004/ 006 19 any of
b) - h) optionally i's substi‘tuted.with’one or noré
noi eti es 8e| ected frgmthe groug consisting of. RS,

F, d, Br, -CF3, -RB, -SRB, HCN, -N02, |NRSRS,

- C(O) R, NRSRS, C( OR8,
-OC(O) N BGO o&( S)

- C( S) ORB) ) R8 - Q'S) NR8RB, - JRBC( S) R8

- S)

/T NRBCY ; NaR;'Srq RSR8 & /—
NRSRS, NRSRS, “S(Ot %7

alternatively, tV\b R7 groups, taken together with "t he
atomor atons t® which they are bondedy formi) a 5-7

menbered saturafed, unsatyrated, or arofatic
car bocycl e, or @27 nbered sat teg\[
unsat ur at ed, Q0r a ti rO¢ycl eCont ai'ni ng one or

nor e atorrB selected frogmt egroupcnsi ting of
nltrogen (gen, and ; R8, atwefa occurrence,

[ ndependent I$%i s sel ec from t hgndg¥ up consi;sting
of: a) H b) L.-Cl-6 al kyl, ¢c) Lu C2.6 al kenyl d) Lu
C2. e brow :},,14:[11 furated, unsaturated, or
ar §n§%%li§¥tg%$roglg%c%{ Ig:gm %614 menber ed sat ur at ed
unsat ur gj ed, or aromatl c heterocycl e conprising one or
more hetféroatons sel ected fromthe group consi sting

of nitrogen, oxygemr? and sulfur), g) L,
9
-—\\ R
/ l/\

[OR—

b)



(saturated, unsaturated, or aromatic 10-nenbered
bicyclic ring systemoptionally containing one or
wouo@/gt7er oat ons sel ected fromthe group consPeriusg0an06892
ni trogen, oxygen, and sulfuws), and h) L"-(saturated,
unsaturated, or aromatic 13- nmenbered tricyclic ring
system optional ly contai ning one or nore heteroatons
sel ected fromthe group consisting of nitrogen,
oxygen, and sulfur), wherein L is selected fromthe
group consistimg of Rg(O) -, -C(OO, and -C(O NH,
-C(ON(CL.6 al kWl )-and uisOorl; RO is R4; RIO is R4;
alternatively, /" \ R10, taken together with the
atons to which sredponded, form i) a 5-7
menber ed sat (A nsaturated, or aromatic
carbocycle, or ify & 5-7 nenbered WO 2004/ 078770
PCT/ US2004/ 006892 2(ksat urated, unsaturated, or
aromati c heterocycle containing one or nore atons
sel ect fromthe group consisting of nitrogen,
oxygen, “and sul fur, wherein i) - ii) optionally is
substituted with one ¢ gre R4 groups; R11 is R4;
alternatively, two RI1 gryups,, taken together with the
atonms to which they re bgnded, formi) a 5-7
menber ed sat_us / urat ed, or aromatic
carbocycle, of N) a 5 7 nenbered saturated,
unsat ur at ed, or at i ¢ M8t er acycl e contai ning one or

nore atonms selected fromthe group consj shtl ng q "
ni t r oged),3-bkapgehered sriugiad fupaturgledy Giarprpgtic hefepagycle containing one

0 pt ion agé{oxje $eRRst sgl%agd %Jahh@é%%u}%oﬂ@ﬁ@g <B4ut% oBHkygen, and

[ alternatively, and one Rl1 group, taken
t oget hesulfut: tahdpyteoranm@smtutedm@wnﬁ REpomRR Eroided,
formi) a 5-7 menbered saturated, unsaturated, or
ar omat i €) Cay kel aysaprated) orar@natic cabaessie grtionelly sbgijuted with
unsat ur at ed Or pal Ol %I c heterocycl e containing one or
more at BHECT RGP & #84PFr om t he group consisting of
nltrogeﬁ %‘g@ and sul fur, wherein i) - ii)
opti ona Cf/l ubstltut ed with one or nore R4 gr oups;
R13 IS |1 R%l R4, alternatively, any R13 and any

t a2t er with the atoms to which they are

bonded 5-7 menbered saturated, unsaturated,
or arorrﬁﬁ3 @gg”@'gcycle or ii) a 5-7 nenbered
saturate)n aturat ed, or aromatic heterocycle
cont ai nit %‘ *$r nore atoms selected fromthe group
consi st, nﬁgm?glf trogen oxygen, and sul fur, wherein i)
- i) o wsl}/‘l’s substituted with one or nore R4
gr oups; gl sOorl; gis O or 1; and t, at each
occur r effe &1 S ependently is 0, 1, or 2. In certain
enbodi nﬁﬁ@ Lhe .invention provi des conmpounds havi ng
the for DR38004/ 078770 PCT/ US2004/ 006892 21

m) hydrogen,
wherein any of f) — k) optionally is substituted with

. 4 .
i) one or more R" groups;

ii) 3-14 membered saturated, unsaturated, or aromatic heterocycle
containing one or more heteroatoms selected from the group consisting of

nitrogen, oxygen, and sulfur, and optionally substituted with one or more

R* groups; or



ORL J-ONRRR3 OO -Cr V.1lol O-AXD- (CH2)g N CH3 X %

Y ~G ~~i R4 X R4 wherein A, Db G J, Rl, R, R3, R4,
wi200407g770and q are as defined above. In other PCT/US2004/006892

enbodi nents, the invention 1¢r ovi des conpounds havi ng

the formula: O J-ONR2R3 OO Vol | | X~;; ~ -Y ~G

CH3 R4 R4 wherein OCAis 0-(CH2)r, OCC(O, or

OCO-(CH)r; r is 1, 2, 3, or 4, J is a nacrolide;

and G R, R2, R3, R4, X, Y, and q are as defined

above. | n stijyld,  pahgkte® HRQRIraBA S arohiatic tarbesytiepsptionally
provi des conpounds having the fprmula: ORl1 OR1 J-O

OO (e < (Gary GG o O 00 2
e L o

! o e 5 AT SR
o oA S P i,

conpoungsaturafed DriasomabicOpErR ycle poroprifite WR1SS BIoHElftEoategms

ha ,
st hesefegt(eg]flrlorarlr thg grouf)\lconsisting of nitrogen, oxygen, and sulfur), and g)

macrolide,
wherein
L is selected from the group consisting of -C(0)-, -C(0)O-, and
-C(O)NR’-,
uisOor 1, and

any of b) — ) optionally is substituted with one or more R* groups;
RY, R?, and R® are independently selected from the group consisting of:

a) H, b) Ly-C-6 alkyl, ¢) Ly-Ca6 alkenyl, d) Ly-Cs¢ alkynyl, €) Ly-Cs14 saturated,
unsaturated, or aromatic carbocycle, f) Ly-(3-14 membered saturated,
unsaturated, or aromatic heterocycle comprising one or more heteroatoms
selected from the group consisting of nitrogen, oxygen, and sulfur), g) Ly-
(saturated, unsaturated, or aromatic 10-membered bicyclic ring system optionally
containing one or more heteroatoms selected from the group consisting of
nitrogen, oxygen, and sulfur), and h) Ly-(saturated, unsaturated, or aromatic 13-
membered tricyclic ring system optionally containing one or more heteroatoms

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

wherein

L is selected from the group consisting of -C(0)-, -C(0)O-, and
-C(O)NR’-,

uisOor1l,and

any of b) — h) optionally is substituted with one or more R*

groups;



N R4 wherein R4 and R5 are as defined above. In
certain enbodi nents of these conpounds, R5 is
woe(d)o7¢- OH. I n other enbodinents, R4 is H POTWISk@®A/006892
enbodi ments, G has the formala: +1 R12 F wherein
R12 is as described above. In certain enbodi nents of
t hese conpounds, R12 is H In other enbodi nents, R12
has the formula: z ,NN ) (CH2)v wherein Zis
selected fromthe group consisting of 0, NR5, and

S v aR@ tallen t8 ciniatouh @ which
l(%?k%a &‘zeﬁ}tdé{ dn ; él r;cdge\‘ﬁﬁhfr ;@th.tﬂl@nﬁﬁag I which they are

bondeyadi aréﬁtlmamhe St pesatuResl Pa@gm&%%?fﬂ%l@r%wﬁadly

t he formul
conslfy i e ol (TR Aoy B e PR ST B e

and s@HGK &)d ombnmy@@lia)tm(teﬂ-@ jth png orirgorg¢ R' grougs; or 4; J is a
macrol ide; and RlL, R2, R3, R12, and g are as defined
alwsy &t cabino@nbent sradipsndshtly froslscied ApoyhtisrouRqansising plo
r**,~ 0N L,, W 2004/078770 PCT/ US2004/ Q06892 23 In
still oileb) @ln@cﬂn Beno)s@ff) the) FOIRSIOTHY R ol 7dl MR, 3

LGgogﬁﬁ AR ”(:19e|)de Ismzr@ggpe“igb %%%ﬁ%(ﬁlgeﬁ)re—oNRSORs
consi Sty)RGORS, 1) QORIE, SRS, B - CUOMRLS) eI\T%E‘ﬁl(CSRb

sgclzepg‘gl QC@&?\{@% agﬁ%ew q)ﬁﬂr ede) vSﬁ erein
Q is s eigee(sstf ra@jnddm)rd rwpcgsgmf&*g ba) GNRIC(SIRRSCH?- |
2 e O £ )T T L K R g R
F%ﬁs: N ﬁeegﬁm R% ape. EERRERY, fY-CRNRYNEPRYRK) -NR'C(=NRYR’,
agdahdrgx rotectings 55
Il) -OC(-NRINR'R’, mm) -NR C{*NIS)OR on) -NRSSNBNRR,
00) -NRSC(=NRNR'R’, pp) -S(O}R’, qq) -SO;NR’R’, 1) -S(0)N=R’, and
ss) R’ '
R®, at each occurrence, independently is selected from the group consisting of:
a) H, b) L,-Ci6 alkyl, ¢) L,-Ca alkenyl, @) L,-Ca. alkynyl, €) Ly-Cs.14 saturated,
unsaturated, or aromatic carbocycle, f) Ly-(3-14 membered saturated,
unsaturated, or aromatic heterocycle comprising one or more heteroatoms
selected from the group consisting of nitrogen, oxygen, and sulfur), g) L-
(saturated, unsaturated, or aromatic 10-membered bicyclic ring system optionally
containing one or more heteroatoms selected from the group consisting of
nitrogen, oxygen, and sulfur), and h) L,-(saturated, unsaturated, or aromatic 13-
membered tricyclic ring system optionally containing one or more heteroatoms

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

wherein

L is selected from the group consisting of -C(0)-, -C(O)O-, and
-C(O)NR.,

uisOorl,and

any of b) — h) optionally is substituted with one or more R®

groups;



alternatively R15 and R16, taken together with the

atons to which they are bonded, form RSND O "Zip
wetd4#msswel ected fromthe group consisting of : pa)/US1008/006892

al kyl, b) C2.6 al kenyl, and8c) C2.6 al kynyl; wherein

any of a) - c) optionally is substituted with one or

nore noieties selected fromthe group consisting of

i) -ORS, ii) C3_14 saturated, unsaturated, or aromatic

carbocycle, and iii) 3-14 nenbered saturated,

u %ﬁ%gﬁ a)e {8 dvo R g&ﬁﬁsﬂ'@a‘k&&to gbataniacte b@nﬁ&&ta@hsﬁb m@ndhrtﬁey are

tons selected fromthe group .con |st|n
bondafd famgaen,s Tomgrglesred spmated [USANIratRhr STOMAEA GABPCY Iy 18 a3-7
ti I

menmfr| P ialel BRI %‘fﬁ”‘*@“@?%ﬁﬂﬁ%%ﬁ*éﬁ e o

selecld@fiRR0MhE QR8P ConsRERE UBA00ZN)OORER andAulfly, - OR', b) Cl.6
al kyl, c) C2_6 alkenyl, d) C2.6 al kynyl, e) -C(OBS,
and f) NR5 RBgereinhig F &) wptlangll}uﬁ swtlmtﬁ)mﬁmne@ﬁﬁlm | groups;
substituted with one or nore R4
al Rerath velendRlibdependerlB is sekkieh %p@g;g@ &TQPP ganeistingef:
atons to which they are bonded, form

wher ei m) Y, bsCICH Bt N, e)artd) ) 7 g) FAR’ ,(ZRSNQR RgNS((PQ)l@) si's

- OR15; alt t
the at dﬁBNf 7|]?\,5$1E¥h9 Zﬂlgondglg N? %p]nf\@\g@t ﬁ);—rNN’dKV
ring bygatt@RAT(COR ar*occxaak O-B@INRIRS 1) i-NREF(OIR',

"50(0 ) -ocop R ROy TR RONER D A0

- gé( OSS%:H%QS% SMHQR%SC(S)NN(RJR&RSWTDSGR

NE(SCNI(R? @) -OC@N%&@ —NR ﬁ@ﬁ%@s%T%@%Rﬁ@Nﬁéﬁmw

- 7 Tr— N\p7

al ter n??bve?ﬁ&? %E 7aker71 t Sil;%k) LR

}\I heoat olis- Q=R R 'R éf}vﬂfl)a'rlﬁ1 E&TM%GOR @'\)ﬁ%@ R’
RL{5) NR'CENR)NR'R, pp) -S(O)R’, 99) - SOzNR7R7> ) -S(0)N=R’, and

ss) R’;

R’, at each occurrence, independently is selected from the group consisting of:

a) H, b) Ly-Cy6 alkyl, ¢) Ly-Ca.6 alkenyl, d) L,-Ca. alkynyl, ) Ly-Cs.14 saturated,
unsaturated, or aromatic carbocycle, f) Ly-(3-14 membered saturated,
unsaturated, or aromatic heterocycle comptising one or more heteroatoms
selected from the group consisting of nitrogen, oxygen, and sulfur), g) Ly-
(saturated, unsaturated, or aromatic 10-membered bicyclic ring system optionally
containing one or more heteroatoms selected from the group consisting of
nitrogen, oxygen, and sulfur), and h) Lu~(saturated, unsaturated, or aromatic 13-
membered tricyclic ring system optionally containing one or more heteroatoms

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

wherein
Lis selected from the group consisting of C(0), C(0)O, and
C(O)NR,

uisOorl, and



wherein Wis O NRS, or NOBS;, WO 2004/ 078770
PCT/ US2004/ 006892 25 R'' is selected fromthe group
woansHwsiag of: H F, C, Br, and Cl_6 al kyl ; PRRAIS2@1/006892

each occurrence, independem?ly is selected fromthe

group consisting of: R5, -ORL5, and NRSRS;

alternatively, two R21 groups taken together are =0,
=N-OW or =N-NRBW I n particular enbodinents, J is
selected fromthe group consisting of 0 0 0O OH OCH3

HO OH HO OH 1
L OH oo OCH3,y' B b?\l hpépti@nally is ﬂ.l?dﬁaﬂ?l@d(gfﬂt&lﬂ%e &E}n@ge r|r_1|cc);et1es

OHui 0Y OOs«d e@f@nothee}qupcmn%‘)\ N

HV 1-/\N(CH3)2 N HO q4 OH OH HO 0 OH.Nig g

El"o 0000 H Eﬂﬁrlﬂﬁf\m@gyf‘é‘w oNOp AR
H O

-C(O)R®, -C(O)OR®, -OC(O)R?, -C(O)NR8R8,
NRPC(O)R, -OC(OINR®R?, -NR*C(O)OR?,
NREC(O)NRERS, -C(S)R?, -C(S)OR?, -OC(S)R®,
_C(S)NRPR?, -NR}C(S)R®, -OC(S)NR'R®, -NR*C(S)OR’,
NREC(S)NRPRS, -NRECINRY)NR®R?, -SO,NR’R®, and
-S(O)R%;

alternatively, two R’ groups, taken together with the atom or atoms to which they are
bonded, form i) a 5-7 membered saturated, unsaturated, or aromatic carbocycle, or i) a 5-7
membered saturated, unsaturated, or aromatic heterocycle containing one or more atoms

selected from the group consisting of nitrogen, oxygen, and sulfur;
R, at each occurrence, independently is selected from the group consisting of:

a) H, b) Ly-C1¢ alkyl, ¢) Ly-Ca. alkenyl, d) Ly-Ca¢ alkynyl, €) Ly-Cs-14 saturated,
unsaturated, or aromatic carbocycle, f) Ly-(3-14 membered saturated,
unsaturated, or aromatic heterocycle comprising one or more heteroatoms
selected from the group consisting of nitrogen, oxygen, and sulfur), g) Ly-
(saturated, unsaturated, or aromatic 10-membered bicyclic ring system optionally
containing one or more heteroatoms selected from the group consisting of
nitrogen, oxygen, and sulfur), and h) L.-(saturated, unsaturated, or aromatic 13-
membered tricyclic ring system optionally containing one or more heteroatoms

selected from the group consisting of nitrogen, oxygen, and sulfur),
wherein

L is selected from the group consisting of -C(0)-, -C(O)O-, and
-C(O)NH-, -C(O)N(C.6 alkyD)-and

uisOorl;
R’ is RY
RYis RY;
alternatively, R® and R'?, taken together with the atoms to which they are bonded, form

i) a 5-7 membered saturated, unsaturated, or aromatic carbocycle, or ii) a 5-7 membered



O0i ON ,"OHOu O 10 00 F OO0 F O WO 2004/078770
PCT/ US2004/ 006892 26 ~N N NNON NI -N\NON ~ O

wO20@M7€EH3 O N OCH OrN OCH3 0 3 " .nn .nn OpPOrius®ood/ 006892

OO0 OO=F "OHOCH3 Il @1 Ni N 0 OCH3 HO OH O-\N
I OHOOHO O HO.uu ~/ vunr 0011 0 FpOOOO
NN OpN O\N 00 HOoCH3 HOO HO"IIl O~ HN O

70CH3 OF H, and In other enbodinents of the
foregoi ng conpounds, Rl is H R2 is nethyl; and R3 is
satur?qﬁc% F&}ééc?ggﬁéd,tok GiohRbic BERRY R BiRhg sdtrinfite Bloh@Relected from the

group consisting of nitrogen, oxygen, and sulfur,
wherein i) - ii) optionally is substituted with one or more R* groups;
R is RY
alternatively, two R groups, taken together with the atoms to which they are bonded,
form i) a 5-7 membered saturated, unsaturated, or aromatic carbocycle, or ii) a 5-7 membered

saturated, unsaturated, or aromatic heterocycle containing one or more atoms selected from the

group consisting of nitrogen, oxygen, and sulfur,
wherein 1) - ii) optionally is substituted with one or more R* groups;
R™ is R’;
alternatively, R'? and one R group, taken together with the atoms to which they are
bonded, form i) a 5-7 membered saturated, unsaturated, or aromatic carbocycle, or ii) a 5-7

membered saturated, unsaturated, or aromatic heterocycle containing one or more atoms

selected from the group consisting of nitrogen, oxygen, and sulfur,
wherein 1) - ii) optionally is substituted with one or more R* groups;
RY is R%
R*isRY
alternatively, any R™ and any R, taken together with the atoms to which they are
bonded, form i) a 5-7 membered saturated, unsaturated, or aromatic carbocycle, or ii) a 3-7

membered saturated, unsaturated, or aromatic heterocycle containing one or more atoms

selected from the group consisting of nitrogen, oxygen, and sulfur,
wherein i) - ii) optionally is substituted with one or more R* groups;
pisOorl;
qisOor1; and
1, at each occurrence, independently is 0,1,0r2.

In certain embodiments, the invention provides compounds having the formula:



WD 2004/ 078770 PCT/ US2004/ 006892 27 "N, O-F N\
ri_10/1-0 NN NOO OHHONN HOOHHONNHOCHU U
wO004/078770N ON N OO'Op OO0 OO"0" O O eEr/uSkin4/006892
OCH3 OCH3 PF FNNNOp 2i ! OO'~\ e IN1 HO
OHHONINNHOOHN,N ONpHHO oON O O""O0p O
Ob 00,, 0O ZbCL Hp H3, and/ or a
pharmaceutically acceptable salt, ester, or prodrug
thereof. In another aspect, the invention provides a
phar maceuti cal cggposi tion conprising a
therapeutically e fq%ﬁ we anmount of one or nore of the
f oregoi ng co a pharnaceuti cal | Yy fccept abl e
carrier. In yep angt her agpegt, the inv zOn provi des
a method for tryatOgAa-al chiobPal(CHnfext ign, a fungal
infection, a viraH;inf ech pry ya parasitic diccease, a
proliferative disease, an/ixfN ammatory di sease, or a
gastroi ntestinal notilitR* di sBfder in a mamual, fish,
or fow by 1ad;t‘ri nistering effective ampunts of the
whereiomp By G4, R Rt Re, Ravelt Pormddrare #5iigfinuabars-cal
conpositions of the invention, for exanple, via oral,
pdnefitee embodiments gheciayention proyides pqmpoupdy haying thrslormula:
aspect, the invention provides nethods for
synt hesi zi ng any @Ré of the foregoing conpounds. In

anot her aspege MRRTt i on provi des a nedi cal
devi ce, for exanple] a nmedical stent, \hig® contains
or is coated w o, _nreXof redoi ng
conpounds. In ano he?oeéo?di‘ nﬁ?q}ﬁlgi n%i on

co

further provides §Hpani | yng%g npounds rising a
het erocyclic side-chain Ié Ked\wi a a heter ocyclic
linker to at | east a portion 01R a macrolide.

Exennl ary r 8Lch @8 Sor LY GY-RAYS! 4§ 1] 3.RKEr 4.7 igdehacrolide; and G,
Whe"ﬁ‘é‘te(g?‘olc?%?ﬁz ‘é@d%@@h"éid]ngt(g);g% i h VO 2004/ 078770

R, FBCRY, BS2R0Y, 400 §382as defined above.

In still other embodiments, the invention provides compounds having the formula:

QR'I QR'I

J—0 NR2R® J—0Ou. A~ LNRZR?
N _N
. SN ., XTI\
\CQ,"O—A———-H Y \O:j/'o—/x——:: Y
CH x\N/ o0 CHs X\N/ 0.0
3 \ \( A H LA \(
CcH—<_J| (e

G, G,or
OR! o
J—0 A~_ JNR2R? 0
O . / N\
‘0—A 0
CHs N™

In certain embodiments of the foregoing compounds, G has the formula:

R11 R11



28 the synthesis of the conpounds include, but are not
I|mteq to, the chem cal npoieties shown bel ow
wMaa(mmhsﬁes_ 00O OHR COCCH3 R\ OCH HO OH aciHoDshé04/006892
_H3H~()—|U| HO NCH3 HO OHRIORNCH3 0 OO0 O 10 Asa

i; O110 000 '0000,,. OOALI "OHM ""OH M3 M
,OCH3 OCH3 OO0 NN N OCH3 R fNTc

H3 0 HHO CH \ -11 HO
N-CH3 OH HO N-CH3 4A-OOQSjOO iO OuO 1; 0
1 0o0000,," pO F M4 M "OHdM 90CH3 \N\N

1/ \
wherelg.R dg ﬁ@k@gﬁ%@ﬂdﬁ%@@ ﬁi\é&ﬂ% 'é@bggngﬂ b'gh%&ocoméyounds,
R isSACE@OHD. @ 6ther @@ dimedts, ® "as RgeforalavB ' (r)CH3 MD N N
HNAN(CH$)2 \N,, ~ Ol 01 R\ o HR OHR HO OH
Oi HO NCH3 ON HO \ N CH3 XRE CH3

J L

wherein R* and R’ are as defined above. In certain embodiments of these compounds, R’ is

_C(0)-CH,-O1L. In other embodiments, R* is H.

In other embodiments, G has the formula:

F

wherein R'2 is as described above. In certain embodiments of these compounds, R2isH. In

s
o)
/L??’ \(CHz)v

wherein Z is selected from the group consisting of O, NR’, and S(0);; and vis 0,1,2,0r3. In

other embodiments, R'? has the formula:

particular embodiments, Z is O and v is 1.

In certain embodiments, the invention provides compounds having the formula:

OR' o
J—Ou _~_ JNR?R3 0
,(CHz)q""q
O ’/, / N
o—A— |
N/
CHs 12

F
wherein O-A is O-(CH,);, 0-C(0), or O-C(O)-(CHy);; 1is 1, 2,3, 0r4; Jisa macrolide; and R},

RZ, R3 R Ru, and q are as defined above. In embodiments of these compounds, R2isH or

e



-~ Dui .nu 0110 110 0 "'0 0 .110 1 Osr Ol O OO
FOOF O MO M1 M2 WO 2004/ 078770
WOGTIISR004/ 006892 29 - N/~N N /~N N . | ~NPOrAsk4@6892
~~\N O0O 0"z NOCH3®\ 0 OCH3 R\ O HO N-CH3 N
OCH3 R\ OHONCHs , O, HONCH3 u0 0,000 p p
-~AO0O00,0110 00000 F M5 M3 M4 OCHOH0 O
OOCHSR'\ON~IONK HOOll HONCH3 \ | \ NR R
"""~ p HOO-,i HO\NCH3 HO\NCH3 p Op u0 0O

Oxﬁ%ﬁg‘h&mﬁ)@%ﬁs of Qe BhupfiuncbflGs Mo, TlLbhiin

embodiments of these compounds, the macrolide is selected from the group consisting of:

and pharmaceutically acceptable salts, esters and prodrugs thereof, wherein

Q is selected from the group consisting of:
_NR’CH,-, —CH,-NR’—, -C(O)-, -C(=NR®)-, -C(=NOR’)-, _C(=EN-NRR),
-CH(OR%)-, and -CHNR’R’)~;
RY and R'® independently are selected from the group consisting of R® and a hydroxy
protecting group; '

alternatively R" and R'6, taken together with the atoms to which they are bonded, form:

R is selected from the group consisting of:
a) C1. alkyl, b) Ca.¢ alkenyl, and ¢) Cp.¢ alkynyl;

wherein any of a) — ¢) optionally is substituted with one or more moieties

selected from the group consisting of

{) —OR?, ii) C3.14 saturated, unsaturated, or aromatic carbocycle,
and iii) 3-14 membered saturated, unsaturated, or aromatic
heterocycle containing one or more atoms selected from the group
consisting of nitrogen, oxygen, and sulfur,

whetein any of ii) - iii) optionally is substituted with one

or more R* groups;

R!8 is selected from the group consisting of:



OAOO0O OOF M9 MO NO O OCH3 R NR\ HO HO
NNCH3 HOOHO Hp NCH3 nn ~ 0 nn 00 1p L NO .0 00
wo0,200407€770 O "OH M21 OCH3 M22 For the above PCT/US2004/006892
macrol ides, R can be eithed hydrogen or nethyl. WO
2004/ 078770 PCT/ US2004/ 006892 30 Linkers N1 N - "S.,
NN.,S" NNM N"SNNI ~ N1Vl 'M L1 L2 1Vl L3
IV1 L4 M,?-/, L5 NS "  OSOS L6 L7 L8 L9 For the
above heterocyclic linkers, "M and "S" are incl uded

to depiag Lombpq_ﬁgmt, bR, OfikeniNg) OELAGRGY 6 IxOhRY ke

W th respect ;Lo ot her structures that define the
compourfiNRR’t he invention. More specifically, "M
denotes the portion of the conpound that includes the,

. onmpou A !
macr ol i de novhetejn anyrf b) Sd) aptinerlyds substityisdtvidypoger pigee R
conpound that_j g_cl udes the heterocyclic side-chain
moiety. SideeUhains 0 rO r~OHO\ NJ o\ N/JN O\

A F .01 ' 130 sF,_) = . . are orm:

AN R e

88 R22
Q

\QVCSQQ
~\\\\l\ )

'IIII[,’II]

wherein
VisCHorN, and
R* is —OR’, or R;
RY is -OR";
alternatively, R!8 and R, taken together with the atoms to which they are bonded, form
a 5-membered ring by attachment to each other through a linker selected from the group
consisting of:
~OCRH(RHO-, —~0C(0)0—, ~OC(0)NR’-, -NR’C(0)O-, -OC(O)NOR’-,
N(OR®)C(0)0—, -OC(O)N-NR’R*-, -N(NR’R*)C(0)O-, -OC(0)CHR’-, -CHR*C(0)O~
| -0C(8)0-, -OC(SINR*—, -NR°C(8)0-, “OC(S)NOR’~, N(OR’)C(S)O-,
_OC(SIN-NR’R’~, -N(NR°R)C(8)0-, -OC(S)CHR"-, and ~CHR*C(S)0~;
alternatively, Q, R!®, and R", taken together with the atoms to which they are bonded,

form:

wherein

W is O, NR®, or NOR?;



Il OCNNON O\ O ON iINOF O/ / F NNS10 S11
S12 S9 WO 2004/078770 PCT/ US2004/006892 31 O NH2 N
woOlRo4/0787761 O N F
Il OH O\ NNOJ OCH3 "2 'F OAN' \F S15 S16 An
exenpl ary schene showi ng the Iinkage of a heterocyclic
side-chain to a macrolide fragnment via a heterocyclic
i nker is depicted below, where R is hydrogen or
methyl and nis 1, 2,3,ord: F NNR OO OH NCH3 OH
i\ Y j : tn O 0 T/ Linker ~'OCH
I\/E({:r g%egé@gggglt%%o\%ﬁrgﬁgﬁ 21; erocyclic side-chains
may be g inked Vi ¢ haiget erocyclic linkers to the
macr ol i de$ usi ng conventional chemistries known in the
argat SUGH R8utdaes tddbskussed shaliaVborBihe disip@niibitng of:
various conbi nations” of chem cal noieties provided,
the skijd gghiardisRRRBY synthesize one or nore of the

Y =

exenpl ary conpounds listed below in Table 2. For each

Se&ltegﬁaﬁva B IREB grolfEak AUEE A SR R ENEORY @S FYRERPRNS
denot'e conpounds where R 1s hydrogen or nethyl and n
s D dithentdN8s Blectadidh #al havist@aoh | ower
caléléjaﬁgc{u%agﬁmdes}l?la%ati%n %;re set forth in Table 1

bel ow. WO 3004/ 078770 PCT/ 8%004/ 006892 32 Table 1

e 0

ONF S13 S14 00 0 0 R\ | PCcOHUSEN04/006892



aH1 bH2 c¢cH3 dH4 e nethyl 1 f methyl 2 g
methyl 3 h nethyl 4 For exanple, as a guide to Table
waoerpoond Ela is the R = H n =1 variant oPCThs2004/006892

structure shown on the row2t of the table, conpound
Elbis the R = H n =2 derivative, and Ele is the

R = methyl, n =1 derivative. Table 2 Examle S G oup

L Goup MGoup Ela-h S1 L1 ML Eta-h S1 L2 M1

E3a-h -Si L3 ML E4a-h S1 L4 M E5a-h S| L5 M

E6a-h S1 L6 ML E7a-h S 1 /WM. E8a-h S1 L8 ML E9a-h

S1 L9 M hSZ L1 KM \Bklach S2 L2 nEf2a-h S2
L3 ML 3a L4 ML \El4a- L5 M. (E158 h-S L6
E16a\zh sz El7a-h 218 M E18%-h_S2 M
E19a h 2 oI\(% E21a-d 3=M WO
2004/ 0'rg Q 33 Exanpl ¥Ng Glowpn,l
G oup MO ¢ o E23a-h S
E24a- h S ] E26a- h ¢ L
E27a- h 33 9 (ML 0o |
4
T “OH
OCH; > s

0, o
%H
OCH;

In other embodiments of the foregoing compounds, R'is H; R? is methyl; and R? is

,and

methyl.

Particular embodiments of the invention include:



E28a-h S4 L1 M E29a-h S4 L2 ML E30a-h $4 L3 ML
E3la-h S4 L4 ML E32a-h S4 L5 ML E33a-h $4 L6 M

wa3da/isBd L7 ML E35a-h S4 L8 ML E36a-h S4 LCHIIS2004/006892
E37a-h S5 LI M E38a-h S5 272 ML E39a-h S5 L3 ML
E40a-h S5 L4 ML E4la-h S5 L5 ML E42a-h S5 L6 M
E43a-h S5 L7 ML E44a-h S5 L8 ML E45a-h S5 L9 ML
E46a-h S6 L1 M E47a-h S6 L2 M1 E48a-h S6 L3 ML
E49a-h S6 L4 ML E50a-h S6 L5 M E51la-h S6 L6 ML
E52a-h S6 L7 ML E53a-EU 6 L8 M E54a-h S6 L9 ML

-~ E55a-h S7 L1 ML E56a- ;7 L2 ML E57a-h S7 L3 ML
E58a-h S7 L4 M E59a- ¥ S7 L5 M E60a-h S7 L6 ML
E6la-h S7 L7 ML E62 L8 M E63a-h S7 L9 M
E64a-h S8 L1 M E65a> S8 L2 M E66a-h S8 L3 ML
E67a-h S8 L4 ML E68aNh S8 L5 \l\/ll WO 2004/ 078770 F
PCT/ WS2Q04/ 006892 24,0 N—y e N

R Ol (@]

O

O

\ e \ -~
O.-}:inHQ. A N\IN HO, ‘:IHQ. ¥ | N
o N W WO N"N
1, te, \\,- s, 7
0] o (0] (0] o
I,O/,' O. - .
OCH3

or a pharmaceutically acceptable salt, ester, or prodrug thereof.

In another aspect, the invention provides a pharmaceutical composition comprising a
therapeutically effective amount of one or more of the foregoing compounds and a
pharmacentically acceptable carrier. In yet another aspect, the invention provides a method for
treating a microbial infection, a fungal infection, a viral infection, a parasitic disease, a
proliferative disease, an inflammatory disease, or a gastrointestinal motility disorder in a
mammal, fish, or fowl by administering effective amounts of the compounds of the invention or
pharmaceutical compositions of the invention, for example, via oral, parenteral or topical routes.
In still another aspect, the invention provides methods for synthesizing any one of the foregoing
compounds. In another aspect, the invention provides a medical device, for example, a medical

stent, which contains or is coated with one or more of the foregoing compounds.

In another embodiment, the invention further provides a family of compounds
comprising a heterocyclic side-chain linked via a heterocyclic linker to at least a portion of a

macrolide. Exemplary macrolides, heterocyclic linkers, and heterocyclic side-chains useful in



Exanple S Goup L Goup MGoup E69a-h S8 L6 ML
E70a-h S8 L7 ML E7la-h S8 L8 ML E72a-h S8 L9 M
wazes/sB0 LI M E74a-h S9 L2 ML E75a-h S9 LBCWIIS2004/006892

E76a-h S9 L4 ML E77a-h S9 285 ML E78a-h S9 L6 M

E79a-h S9 L7 M E8Oa-h S9 L8 ML E8la-h S9 L9 M

E82a-h S 10 L | M1 E83a-h S 10 L2 ML E84a-h S 10 L3

M E85a-h S 10 L4 M1 E86a-h S 10 L5 M E87a-h S 10

L6 M E88a-h S 10 L7 ML E89a-h S 10 L8 M1 E90a-h S

e By @uﬁlis Shdlude; ]bd’t/&re nePR@itéd 1B, the lkkhdm@icMndoieties shown

thes%gkééggr?%u %’ E94a-h S 11 L4 M E95a-h S i |
below5 ML E96a h Sl I L6 ML E97a hSi | L7 M E98a-h

Si | L8 M E99a-h Si | L9 M El100a-h S12 L1 M
Maciglid#sa- h S12 L2 M El102a-h S12 L3 ML E103a-h S12 L4 M
1 El1@4a-h S12 L5 ML E 5a h S12 L6 ML Eg06a-h S12
~E109a- h

OCH:, R\
il HO N“CH3

W0

M10 M1



Ellla-h S13 L3 ML Ell2a-h S13 L4 ML El13a-h S13 L5
ML Ell4a-h S13 L6 ML Ell5a-h S13 L7 ML WO

waQ/osgB8T70 PCT/ US2004/ 006892 35 Exanpl e S Grawwsko04/006892
Goup M Goup Ell6a-h S13 298 ML Ell7a-h S13 L9 M1
El118a-h S14 L1 ML Ell9a-h S14 L2 ML E120a-h S14 L3
ML El2la-h S14 L4 M| El122a-h S14 L5 ML E123a-h Sl14
L6 ML El24a-h S14 L7 ML El25a-h S14 L8 M El26a-h
S14 L9 M El127a-h S15 L | M| E128a-h S15 L2 M1
E129a-h S15 L3 M Elsolghh S15 L4 ML E13la-h S15 L5

ML EY52a-h S15 L6 M @%2 S15 L7 ML /E¥34a-h S15
L8 /ML ~h S15 L& M 3ga-h S16 Lf M='E137a- h
S18,L2 M 38a-h S L8 M E139a-h Si6 L4
E1 SI6 L5 M O »~‘§,&6 L6 ML E(42 h.
\E1235-h S16 L8 E14§5" 5
% ,,,#%]PHNSEH; £ v B H‘% ]"ﬁdéf 1
s (L4, M) " ETAda- h S+Tol: ,owééo%m s’
e "0, o O

wl HQ N—CH3

‘s, .,’/ N H
O N\

m19 M20

“OH

M21 m22

For the above macrolides, R’ can be either hydrogen or methyl.



El51a-h S 1 L7 M El152a-h S 1 L8 M El153a-h S 1 L9

M2 El154a-h S2 L1 M El55a-h S2 L2 M El156a-h S2 L3
wOR004BI&Ta- h S2 L4 M2 E158a-h S2 L5 M2 E159aroTSR2008/006892

M2 El60a-h S2 L7 M El161a80h S2 L8 M El162a-h S2 L9

M2 WO 2004/ 078770 PCT/ US2004/ 006892 36 Exanple S
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For the above heterocyclic linkers, “M” and “S” are included to depict the orientation of
the heterocyclic linker with respect to the other structures that define the compounds of the
invention. More specifically, “M” denotes the portion of the compound that includes the

macrolide moiety, and “S” denotes the portion of the compound that includes the heterocyclic
side-chain moiety.
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An exemplary scheme showing the linkage of a heterocyclic side-chain to a macrolide

fragment via a heterocyclic linker is depicted below, where R’ is hydrogen or methyl and n is 1,

2,3, 0r4:

\-CHa
\O;ie%li- \\\\
Side-chain
: Lmker
- ""'OH
Macrolide OCH3

The various heterocyclic side-chains may be linked via the heterocyclic linkers to the

macrolides using conventional chemistries known in the art, such as those discussed below. By
using the various combinations of chemical moieties provided, the skilled artisan may
synthesize one or more of the exemplary compounds listed below in Table 2. For each set of
examples, the lower case letter designations denote compounds where R’ is hydrogen or methyl

andnis 1,2, 3, or 4. The R* and n values for each lower case letter designation are set forth in

Table 1 below.
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For example, as a guide to Table 2, compound Ela is the R’ =H,n= 1 variant of the
structure shown on the row 1 of the table, compound E1b isthe R’ =H,n=2 derivative, and

Ele is the R’ = methyl, n = 1 derivative.
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triazoly. meax]y? derlva Ves 6Isocyana‘u&:s 14 can react with lithium bromide and glycidyl butyrate
at elevated temperature to produce oxazolidinone intermediates of type 15 (Gregory et al.

(1989) J. MED. CHEM. 32: 1673). Hydrolysis of the resulting butyrate ester of compound 15
produces alcohol 17. Alcohol 17 can also be synthesized from carbamates such as the benzyl
carbamate 16. The carbamate nitrogen of compound 16 then is deprotonated, and alkylated with
glycidyl butyrate to produce (after in situ hydrolysis of the butyl ester) hydroxymethyl
derivative 17. While the R enantiomer depicted throughout Scheme 1 generally is the most
biologically useful derivative for antibacterial agents, it is contemplated that compounds derived
from either the R or the S enantiomer, or any mixture of R and S enantiomers, may be useful in

the practice of the invention.

Alcohols 17 can be converted to useful intermediates such as mesylates 18a (by
treatment with methanesulfonyl chloride and triethylamine in an appropriate solvent) and azide
19 (by subsequent displacement of the mesylate by sodium azide in DMF). Azide 19 can also
be produced from tosylate 18b (or a brosylate or nosylate), or an alkyl halide of type 18¢ (made
from alcohol 17 via methods known to those skilled in the art). Azide 19 can be heated in the
presence of substituted acetylenes 20 to produce C-5 substituted 1,2,3-triazolylmethyl
oxazolidinone derivatives of type 21 and 22. It is to be understood that alternative chemical

conditions could be employed by those skilled in the art to effect this transformation.
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It is understood that unsymmetrical acetylene derivatives can react to produce a mixture

of regioisomeric cycloaddition products, represented by 21 and 22, and that the reaction
conditions can be adjusted by processes known to those skilled in the art to produce more
selectively one regioisomer or the other. For example, Scheme 2 depicts the reaction of mono-
substituted acetylene 23 with azide 19 to produce two regioisomeric triazoles, 24 and 25. The
major isomer is most often the anti isomer 24 since the reaction leading to this product proceeds
at a faster rate. Under certain circumstances, the more sterically disfavored syn isomer is also
formed, but at an appreciably diminished rate. The addition of copper(I)iodide is a useful
additive for this reaction, and often leads to increased proportions of the major “anti” adduct 24
(Tornoe, C.W. et al. (2002) J. ORG. CHEM. 67: 3057). Increased proportions of the minor
isomer 25 may be produced by minor modification of the reaction scheme. Azide 19 can react
with the trimethylsilyl substituted acetylene 26 to produce the anti isomer 27 and the syn isomer
28. Desilylation with tetrabutylammonium fluoride can produce triazole 24 and 25, with

increased proportions of 25 obtainable from the more abundant precursor triazole 27.
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An alternate approach toward the synthesis of some of the compounds of the present
invention is shown in Scheme 3a. Aromatic halide 29, when activated, can react with the anion
derived from treatment of carbamate 33 with an appropriate base to produce 3-aryl substituted
oxazolidinone derivatives 31 via nucleophilic aromatic substitution. Suitable bases include, for
example, n-BuLi, LiN(Si(CH;)3), and NaH. Carbamate 33 can be synthesized by exposure of
32 to carbonyldiimidazole in DMF, followed by in situ silylation of the hydroxymethyl group of
the initial product with an appropriate silyl chloride. Desilylation of derivatives of type 31
produces alcohols 17 that can be converted to the targets of the present invention by the

processes described within the schemes.

Scheme 3a
0 0
) S
Ar-X + M+ - 0 —  A—N"To
5 5
X=F, ClBr, | \‘_k/osmhzt-su \—'k/OSitht-Bu
29 30 31

\Base
(0]

0]
OH 1) N”\NJLN“N /lk

HoN \/\/OH = HN 5f
DMF \_k/OSitht-Bu
32 2) t-BuPh,SiCl 33
Erythromycin, as will be noted from the formula below, comprises three cyclic
fragments. These fragments are referred to respectively as cladinose, desosamine and
erythronolide. The naturally occurring compound erythromycin and most of its useful synthetic

derivatives have the sugar desosamine attached to the C-5 oxygen of the macrolide ring.
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6-O-mycaminosyl-erythromycin has very similar chemical reactivity to erythromycin
itself and, therefore, may be treated according to known methodology practiced on erythromycin

to produce numerous useful analogs, including, for example: 6-O-mycaminosyl azithromycin,

(34a), 6-O-mycaminosyl clarithromycin (34b), and 6-O-mycaminosyl clarithromycin 3-
ketolide. (34c¢).

.//0/,' 0.
a,
34b E;I)OH
OCH

Compounds 34a, 34b, and 34c can be produced from 6-mycaminosyl erythromycin using

the procedures described in U.S. Patent Nos. 6,013,778, 5,852,180, and 5,444,051, respectively.
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in the crude reaction mixture.
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other protecting groups can be successfully employed to accomplish a similar outcome. See,

e.g., T.H. Greene and P.G.M. Wuts (1999) PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, 3rd
edition, John Wiley & Sons, New York.

Furthermore, it is understood that, given appropriate reaction conditions known to those
skilled in the art, any similarly substituted macrolide antibacterial agent (naturally occurring,
semi-synthetic or synthesized) is capable of serving as starting material for the processes
depicted in Scheme 3b. The substituted alkynes 40 thereby obtained can be used in

cycloaddition reactions with azides to yield triazole-linked target compounds.
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Scheme 5 illustrates another method to synthesize regioisomeric triazole-linked
derivatives of the invention. Carbon-linked triazole derivatives of type 44 and 45 can be
produced by first displacing a leaving group, for example, a sulfonate or a halide, from
electrophiles 18a-c, with either lithium acetylide 41a or lithium trimethylsilylacetylide 41b to
produce alkynes 42a or 42b, respectively. The cycloaddition reaction of alkynes 42 with

appropriate azides 43 can yield regioisomeric triazoles 44 and 45. (It will be understood that
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Another method that can be used to synthesize carbon-linked triazole derivatives of type
47 is illustrated in Scheme 7. Alkyne 42a can react with trimethylsilylazide (or with sodium
azide, ammonium chloride and copper(I)iodide, or other conditions known in the art) to produce
two possible regioisomeric products, triazoles 48 and 49. Either of these (or the mixture) can be
desilylated with n-BuyNF to produce triazole 50. Des-methyl erythromycin derivative 39 (or an
alternate 4’-hydroxy macrolide derivative) can be converted to tosylate 51 (or another sulfonate

or halide electrophile), and then the electrophile can serve to alkylate triazole 50 to produce
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Scheme 8a illustrates the synthesis of oxazolidinones substituted at C-5 with
tetrazolylmethyl derivatives. Azides of type 19 can react with nitriles 54 to produce tetrazoles
of type 55 and 56. In a similar fashion to the chemistry described in Scheme 1, this reaction can
yield regioisomeric cycloadducts, where the anti isomer often predominates. As an example, 4°-
hydroxy erythromycin 39 can be alkylated with -halo or o-sulfonate nitriles 57 to yield nitriles,
58. These derivatives can react with azides of type 19 to produce target tetrazoles of type 59
and 60. It is to be understood that the R’ group of nitriles 54 may contain the macrolide moiety,
or suitable substituted alkyl groups containing an alcohol or protected alcohol that can be
converted to a leaving group prior to a final alkylation step with a macrolide. Thus, the

tetrazoles 55 and 56 can be produced that have as their R’ groups alkyl chains bearing a hydroxy
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The lithium anjons derived from heterocycles such as 61 may optionally be converted to copper
(or other metallic) derivatives to facilitate their displacement reactions with sulfonates and
halides. These anions may also be allowed to react with suitably protected macrolides, such as

the per-silylated derivative of 51.
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Scheme 10 depicts another method of synthesizing pyrazoles of the present invention.
Anions 61 can be alkylated with a bifunctional linker of variable length such as an alkyl halide

containing a silyloxy derivative. Alternatively an o, dihaloalkyl derivative can be used as the
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Scheme 12 exemplifies a synthesis of imidazoles of the present invention. The known
dianion 75 (Katritzky et al. (1989) J. CHEM. SOC. PERKIN TRANS. 1: 1139) can react with
electrophiles 18a-c to produce after protic work-up imidazoles of type 76. Direct alkylation of

76 by heating with electrophiles related to 51 in an appropriate organic solvent can yield 1,4~
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diisopropylamide, or another suitable organic base, to give anion 78 (or the corresponding lithio

derivative). Alkylation of 78 with 18a-c can yield bromoimidazole 79 which can then be
subjected to metal-halogen exchange and alkylated with 51 (or a suitably protected derivative of

51) to produce isomeric 1,4-disubstituted imidazoles 80.
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Scheme 14 depicts chemistry suitable for the synthesis of other target imidazole
derivatives. The silylethoxymethyl (SEM) protected imidazole 81 can be lithiated at C-2
(Shapiro et al. (1995) HETEROCYCLES 41: 215) and can react with electrophiles 18a-¢ to
produce imidazole intermediates 82. Lithiation of imidazole intermediates 82 at C-4 of the
imidazole, followed by alkylation with electrophiles of type 51 (or a suitably protected version
such as the per-silylated derivative), and then deprotection of the SEM can produce imidazoles
83.
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Scheme 15 shows how tosylmethyl isocyanide can be used to make imidazoles of the
present invention (Vanelle ef al. (2000) EUR. J. MED. CHEM. 35: 157; Horne et al. (1994)
HETEROCYCLES 39: 139). Alcohols 17 can be oxidized to produce aldehydes 85 using an
appropriate agent such as the Dess-Martin periodinane, or oxalyl chloride/dimethylsulfoxide/
triethylamine (Swern oxidation). A variety of chromium complexes can also be used fdr this
oxidation, including, for example, pyridinium dichromate (PDC), pyridinium chlorochromate
(PCC), chromium trioxide, and tetrapropylammonium perruthenate. Wittig homologation of 85
can provide aldehyde 86, which can then be converted by tosylmethyl isocyanide to produce
intermediate 87. The reaction of 87 with 89 (formed via alkylation of alcohols 39 with
bromoalkyl phthalimides 88 (followed by hydrazine cleavage) or reduction of azides 46) can

produce imidazoles 77.
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used in this fashion. The tosylates 97 can alkylate alcohol 39 (or a protected version thereof),
and the heteroaryl bromide can be converted to a suitable organometallic agent (by reagents
such as n-BuLi, or i-Pr,Mg/CuCN). This intermediate organometallic agent can be alkylated
with electrophiles 18a-¢ to produce targets of type 98 where n = 1. As the scheme shows, a
reordering of steps can be employed involving reduction, silylation, lithiation and then initial
alkylation with 18a-c. Desilylation of the alkylation product, followed by tosylation of the
alcohol, provides an intermediate that can then be alkylated with alcohol 39 to produce targets
98. Simple homologation protocols, using the reagents depicted in Scheme 18 or others known
to those skilled in the art, can convert the aldehydes 96 to longer chain tosylates such as 99 and
100. The use of these tosylates in the alkylation with 39, and subsequent metal-halogen
exchange and alkylation with 18a-¢, can yield compounds of type 98 where n=2 and 3. It will
be appreciated that longer chain tosylates can be produced using chemistries similar to that
depicted in Scheme 18, and that other bifunctional linkers can be used to produce compounds of

type 98.
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Scheme 20 illustrates the synthesis of 2,5 disubstituted pyrroles of the invention. The
BOC-protected dibromopyrrole 105 can be lithiated and alkylated sequentially (Chen ef al.
(1987) TETRAHEDRON LETT. 28: 6025; Chen ef al. (1992) ORG. SYNTH. 70: 151; and Martina
et al. (1991) SYNTHESIS 613), and allowed to react with electrophiles 18a-c and 51 (or a
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honol ogati on of 85 can provide al dehyde 86, which can
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Commeieiay egas wHrole SFe LR Sgriiepid wiihorpipklyocing group, for
examp @H{&%@m %ﬁk%kde@?ﬁféﬂ@ﬂh?&@ 3@&1 RELE hs@ys?gﬁamg heid. The

re uction azi des 46) can produce im dazo
resultigaxid mfhemb@@pmmhst algelad zsing] Br exarhplarborgnegoyighl an alcohol

o TS O T R 9, o
for exdmple By MIfEtio\bf th® bthechydroxyl\debuff§idth bis-trimethylsilylacetamide or

another silylating reagent) can be alkylated with tosylate 108 to produce an intermediate

bromopyrrole. The bromopyrrole can then be converted to an organometallic reagent that can
then react with electrophiles 18a-¢. The resulting product can then be deprotected with TFA to
produce pyrroles 109. The alcohol formed after borane reduction of the acid derived from 107
can then be homologated to tosylates 110 and 111 by chemistries similar to that shown below in
Scheme 23. The use of these tosylates in the alkylation strategy can produce target pyrroles of
type 109 where n =2 and 3.

An alternative approach is to protect the alcohol functions prior to tosylation, and
perform the alkylation of the organometallic derived from the halopyrrole with 18a-c first. For
example, silyloxy derivative 112 can be produced from 107, and the organometallic derivative
derived from it alkylated with 18a-c to yield silyl ethers 113. Subsequent desilylation and
conversion to tosylates 114 provides an electrophile that can be used in the alkylation reaction
with 39. A final BOC cleavage can then give pyrroles 109. It is understood that the alcohol
precursor of 112 can be homologated, using chemistries similar to that shown below in Scheme
23 and other schemes) to other alkanols that can be tosylated for further reactions with alcohol
39 (or related macrolides). Furthermore, the alcohol derived from silyl cleavage of 113 can
serve as the starting material for this type of homologation efforts to produce the alkyl tosylates

(or halides) required for making targets 109 where n is variable.
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Scheme 22 shows the synthesis of isomeric 2,4 disubstituted pyrroles of the invention.
Commercially available pyrrole acid 115 cén be protected as the BOC derivative, and the acid
function reduced to an alcohol, which can then be protected to produce the silyl ether 116.
Deprotonation of 116 with n-butyllithium can occur at the 5 position of the pyrrole ring, and this
anion (or that derived from transmetallation with an appropriate metal) can be alkylated with
electrophiles 18a-c to produce pyrrole 117. Desilylation of 117, followed by tosylation,
alkylation with 39, and TFA deprotection of the BOC group can yield pyrroles 119.

Scheme 22
OTBDPS o —
1)50020 n-Buy
HO2C DMAP 73\ 1) n-BuLi R\N/lLOBOC\ 2) TsCl, pyr
[y — 5y ——> N7\ otBoPs —>
” 2) BH3 f}l 2) 18a-c ™
3) t-BuPh,SiCI  BOC
115 116 117
o) N
5 H
X \ L
BOC &\
R\N 0 }\I 1) 39 w0

SO StIQH R

“IocHs

Scheme 23 illustrates the synthesis of longer chain tosylates of type 123 and 126 used to
alkylate alcohols of type 39 to produce pyrroles 119. The alcohol 120 derived from protection
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pyrroles 129 (where n = 1). In a similar fashion, the BOC pyrroles 122 and 125 can be

converted to the tosylates 130 and 131. These tosylates can be used to produce pyrroles of type
129 (where n=2 and 3). It is understood that longer chain alkyl tosylates (and halides) can be
produced that can undergo this chemistry to produce pyrroles 129 where n is > 3.
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mz}w” RALEHOPN HowTf. B 12137 can/l\
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exanpl e, borane or TiDP$H uhi®al umi nu h
B9 oxi d&¥ion of t®e resultant hy#roxyiet hyl OCH,
internediate with, for exanple, PDC PCC, or anot her
sui tabl e reagent. Al dehyd 03 can then be converted

to producg-sonpounds of-type 104. Scheme 19 n X O OH
HC.S . ~00§p{@'§4&)® lu, ON SBr 0.1
11011, 1110 - \ ~~ 3 HX®XC 1) BH3 OHC X , 10

104a X = O n4e 1-3 OBr 2) PDC Br 104b X =S, n =1-3

102 103 Schenme 20 illustyates the synthesis of 2,5

di substitufed pyriood es/of the invention. The

BOC- pr of et ed bxomepyrrol e 105 can be lithiated and

al'®y| atzd i/ally (Chen et al. (1987)

TETRAHEDRON LETT. 28: 6025; Chen et al. (1992) ORG

SYNTH. 70: 15%! and Martina et al. (1991) SYNTHESI S
to

g%:gl)e@f 3% d}lus&ra?e\ﬁge use Jf%ygéntg\fnzlﬂceegrgggsra% r;r)he %-mem]bered heterocyclic
linker between the G groups and the R; moieties of the present invention. Electrophiles of type

18a-c can alkylate anions derived from hydantoins to produce compounds of the present
invention. For example, 3-substituted hydantoins of type 132 can be purchased and treated with
an appropriate base to generate the corresponding imide anion. The resulting anions can be
alkylated with electrophiles similar (but not limited) to intermediates 18a-¢ to produce
hydantoin derivatives 134. Alternatively, 1-substituted hydantoins of type 133 can be purchased
or prepared, and treated with base and electrophile to yield isomeric hydantoin derivatives 135.
It is understood that such hydantoins can have, for example, at optional locations, thiocarbonyl
functionalities in place of the illustrated carbonyl groups. Such compounds can be prepared by
treatment of the oxy-hydantoins with Lawesson’s reagent, elemental sulfur, phosphorus

pentasulfide, and other reagents commonly used in the art to perform this transformation.

Alternatively, such thiohydantoins can be synthesized selectively by sequential synthetic
steps known in the art. The R’ group of 132 and 133 may represent a protecting group function,
for example, benzyl, alkoxybenzyl, benzyloxycarbonyl, t-butoxycarbonyl, that is compatible
with the alkylation step. Such a protecting group can subsequently be removed from products
134 and 135, yielding products where the R’ group is a hydrogen atom. These intermediates can
be used to produce various target molecules by their treatment with base and then subsequent

exposure to appropriate electrophiles.
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Compounds of the present invention containing an ester moiety linking the 5-membered
heterocyclic ring to the macrolide can be prepared. Scheme 27 illustratates how alkynyl ester
142a or cyano ester 142b can be treated with azide 19 to yield the corresponding triazole 143a
or tetrazole 143b, respecitvely.

Scheme 27
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The chemistry illustrated in Scheme 27 can be applied to macrolide systems containing
alknynyl or cyano esters, as illustrated in Scheme 28. Here, 6-O-mycaminosyl azithromycin
34a is treated with alkynyl carboxylic acid 144a or cyano carboxylic acid 144b under mild
esterification conditions (using a coupling agent such as DCC, EDC, HOBt, etc.) to yield the
alkynyl ester 145a or the cyano ester 145b. These esters are then treated with azide 19 to yield

via a cycloaddition reaction the triazole 146a or the tetrazole 146b.
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new n{ollescl%'s:l%or tﬁgir %ﬁl%incg Actiéftybéﬁg %&chl\ilﬁﬂu&%s surface plasmon resonance

(SPR) that can be used to evaluate the binding properties of molecules of interest with respect to

a ribosome, ribosomal subunit or a fragment thereof.

SPR methodologies measure the interaction between two or more macromolecules in
real-time through the generation of a quantum-mechanical surface plasmon. One device,
(BIAcore Biosensor RTM from Pharmacia Biosensor, Piscatawy, N.J.) provides a focused beam
of polychromatic light to the interface between a gold film (provided as a disposable biosensor
"chip") and a buffer compartment that can be regulated by the user. A 100 nm thick "hydrogel"
composed of carboxylated dextran that provides a matrix for the covalent immobilization of
analytes of interest is attached to the gold film. When the focused light interacts with the free
electron cloud of the gold film, plasmon resonance is enhanced. The resulting reflected light is
spectrally depleted in wavelengths that optimally evolved the 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 establishes an optical interface which
accurately reports the behavior of the generated surface plasmon resonance. When designed as

above, the plasmon resonance (and thus the depletion spectrum) is sensitive to mass in the
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In this @(ﬂmﬂu@ogp Qﬁﬂgﬁ mgkem%_s“ o?entﬁregt 1§<conJBg$q€W6th uor%phﬁg*c This is
generaﬁy%lg dnalR modtule inthe ggltem (in this case, the compound of interest). The
sample mixture, containing both the ligand-probe conjugate and the ribosome, ribosomal
subunit or fragment thereof, is excited with vertically polarized light. Light is absorbed by the
probe fluorophores, and re-emitted a short time later. The degree of polarization of the emitted
light is measured. Polarization of the emitted light is dependent on several factors, but most
importantly on viscosity of the solution and on the apparent molecular weight of the
fluorophore. With proper controls, changes in the degree of polarization of the emitted light
depends only on changes in the apparent molecular weight of the fluorophore, 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 ICses and Kds under true homogenous equilibrium conditions, speed of analysis and amenity

to automation, and ability to screen in cloudy suspensions and colored solutions.

(3) Protein Synthesis. Tt 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.

Furthermore, more specific protein synthesis inhibition assays may be performed by
administering the compound to a whole organism, tissue, organ, organelle, cell, a cellular or
subcellular extract, or a purified ribosome preparation and observing its pharmacological and
inhibitory properties by determining, for example, its inhibition constant (ICso) for inhibiting
protein synthesis. Incorporation of 3H leucine or *>S methionine, or similar experiments can be

performed to investigate protein synthesis activity. A change in the amount or the rate of
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compoﬁhds of interest against bacterial pathogens may be demonstrated by the ability of the
compound to inhibit growth of defined strains of human pathogens. For this purpose, a panel of
bacterial strains can be assembled to include a variety of target pathogenic species, some
containing resistance mechanisms that have been characterized. Use of such a panel of
organisms permits the determination of structure-activity relationships not only in regards to
potency and spectrum, but also with a view to obviating resistance mechanisms. The assays
may be performed in microtiter trays according to conventional methodologies as published by
The National Committee for Clinical Laboratory Standards (NCCLS) guidelines INCCLS. M7-
A5-Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow
Aerobically; Approved Standard-Fifth Edition. NCCLS Document M100-S12/M7 (ISBN 1-
56238-394-9)).

5. Formulation and Administration

The compounds of the invention may be useful in the prevention or treatment of a
variety of human or other animal disorders, including for example, bacterial infection, fungal
infections, viral infections, parasitic diseases, and cancer. It is contemplated that, once
identified, the active molecules of the invention may be incorporated into any suitable carrier
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
veterinary and for human medical use, of compounds according to the present invention

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

The carrier(s) should be "acceptable” in the sense of being compatible with the other
ingredients of the formulations and not deleterious to the recipient. Pharmaceutically acceptable
carriers, in this regard, are intended to include any and all solvents, dispersion media, coatings,

anti-bacterial and anti-fungal agents, isotonic and absorption delaying agents, and the like,
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irritating exciplent such as cocoa butter, other glycerides, or other compositions which are solid

at room temperature and liquid at body temperatures. Formulations also can include, for
example, polyalkylene glycols such as polyethylene glycol, oils of vegetable origin, and
hydrogenated naphthalenes. Formulations for direct administration can include glycerol and
other compositions of high viscosity. Other potentially useful parenteral carriers for these drugs

include ethylene-vinyl acetate copolymer particles, osmotic pumps, implantable infusion
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. subunj t,. e r pecifig : ' ¥
oAb o LTRSS 5, BEPLLLE 0L ARl eshu
isotonit Bgerft§ Tpoeraehlq sagaskhiqlotyatrohelsisach ad msisited, sodigpdsodium chloride in

organelle, cell, a cellular, or ubcel | ul ar ext ract
the corgposaliqprTploBeed fligERbing oA AISA b B FORRES LS PR B ppght about by
includi i L HPAI Y AbREPREH, tbeSkaliple, alumi
m"ludlg’g?‘ég%%%}rﬁ’%ﬁ@&raﬁgg%nﬁp‘f}gé,lpﬁ BRALRBASHE b SaRiple, aluminum
monosfeafd®®Ind galatimhi bi ti ng protein synthesis.

I ncorporation of 3H I euci ne or 35S nethi oni ne, or '

St6iileahjeespRIsoNRLS carle frepargkby ticordratingitixadive gatngound in the

_protein synthesis activity. A change in_the_ anmount or
requirackrancut & &7 SRS TP YYD PP ODSOBRIUERES mEsients cnumerated

R Q4 fliddS i i%f8bh, | I §REAGR & prpared b
abcve’r%l(%éecgiﬁ]{%g’ %}?\ Bgﬁ? 'g?géft%rlE n |1%§Ito gs G&ﬁa@%’%@qﬁ ecul ep -ngrea. y
incorpbREtf aiecrctiof cpmpbwidinsyastérils ivehicls wiech eergains a basie dispersion

i iy AIRUTLC R PLOLELD Bymhes e Lo EALES L AR r et
powde'rzéj{o& gy ﬂ;@?%ati&h@f &4t ?fg&‘@:&lér%‘lu%sélﬁﬁﬁ%ﬁg of Preparation include
antl-proliterative or

nti-infective properties on a
vacuwelryingand fieesd-dryfg which yislds,a pavedee of the actveogresieghnlus #ny

.. 1s m ¢roorganism the. acti Vit f Ccomo
addiiqryl dorvist iRy Ige g ayaaing ool s E TR o
of interest in. nedia either containing or lagki the . .
CEpo AR o bR SRy s Pahag e 8 Bt p sterl
o nggﬁ{ RIS RV Ral BASFRES Fst le, in the form
aqueo&@n%rigééijgg?- ng e%ﬂ?ﬁ%gﬁﬁl , K hey activity of_e?aﬁn[elp % M
of an @EPELUMitso@fstiliine sespensigri liposonzd femnmivddtiona phbigdegradabje polymer
be denpnstrated by th bilit f._the. . compound to .
systemsRpplso E? ysickio présaut b deiedpr beth én%aralﬂﬁ@ﬁﬁngb&a‘%ﬂi%]&i‘ﬁ%‘i

. thi's purpose, a panel of bacterial strains can be

amnm%@%%%@led to include a variety of target pathogenic
SREG AR L8k NG ndif St AN R IR R tRABnd dhclude liquid
o5 S torR R e RO B SR R AR R R Enciholude liqui
or send¥lgand preparations dush b Entlenés; itioas,igels, gfplicants, oil-in-water or water-in-
.. structure-activity relationships @pt onI§ in re %{%ﬁasdu)s
oil enyulsionssigh as, CTERAS. SPURIEREAT PATIES: SF SYTHREP JURCBAP T ps-
Form@RARULPHpl P AdhRINGE 0E 10 kIS HBur fAdee a8 B YépardiBhy digpersing the
performed’in mcrotiter trays according to )
drug ‘eiting detmaiolagicaBy hoxdptablyi cagrieasughuas 4 lotier, dsgam, Phgiment or soap.

. National Commttee f I ni.cal ~kaborat or :
ParicpRes e qer e cereRie T &ipe » AR RE AR Ao b i astize
applicAibh The [rhitidenRHAL ritbpidd] bimfRSiatiohes infanklalssee sinfates, the agent

G ow Aerobically; Approved Standard-Fifth Edition. )
can beudSh S s@biouaiqid KEwe adhesiveror OfsBRpbsianse ingym tyenjince aglsorption to a
. Foryul ati on_an dm ni ' : :
tissoc R B SN0 P 5o P er R RbsS SE FERRRARE Rt lRons can be
used @fadRant¥@d. | KlyrnafivdlyNBEuesdoatin g ssluddrismichais pectieeantaining

ingluding for exanple, bacterial infection, funga
formylatienscpmRe usedh- r al i nf ecti ons, parasitic di seases, and

cancer. It is contenplated that, once identified, the

active nol ecules of the invention may be incorporated

into any suitable carrier prior to use. The dose of

. o - I o

o, . S Y



typically include such conmpounds in association with a
phar maceutically acceptable carrier. The carrier(s)
wehoulodstie "acceptabl e” in the sense of bei ng PCT/US2004/006892
conpatible with the other 18ngredients of the
formul ati ons and not deleterious to the recipient.
Pharmaceutically acceptable carriers, in this regard,
“are intended to include an¥ and al |l solvents, )
dios pdaksition tieatents, indalating o1 powdari(sdlEpropeiliag ox Apray formulations)

oo R T e BB LA o
in the 29 of 8 fiRdpoider fir hhlnpdiaryEdeiuistafdn Ao MpBidediiambtionldevice or

use of such nedia and agents for Dharn%q(euti cally .
self-prepellingeroyydssdispensing orpyiiens. ninithe case of seprpellingspiugion and

< o . . . . o
e o DL LR, e RO R0 05 AT B v
spray &@m@ﬁhﬁéésc(? B.a béing %captgammﬂ %bMing&,lammhyehmngﬁyc desitedymrticle size) or
. conpaunds (i.dentifjed or designe cording,.,to the .

by incomeepe BIF P SieRiigAs Pﬁu%Pﬁggf_Qr i Gocuilipgdparice size. For
adminisiéi) ﬁhﬁ%bl?ﬁﬂfﬁ)é&&[?&ﬁﬁpél% tdPRSdeliVeRd iff ol lof @R Serosol

may conveni entl’y be presented in dosage unit form and
spray t{ﬁ?u pb&sm‘ecfié pallri]teijlebgr ?’is;_;ensér gylﬂflrecqmaiilqs)@l suitebld Ilampdlnnt,ierg., a gas such

e.art of pharmacy/ m crobiology. In general, sone

as carhoardmﬂlé%i 6ﬁ§‘e€ 1% pr epared by bringi ng the conpound
into association with a liquid carrier or c? fipelgln

dPsteang adeiisteptionralsoeian fe b Fepsmugogalgf drpnsqepmal means. For

G L BQidiff At bro Rt SRSthE Bfrrier to b
e T
permehtod ertised irsthe dbthiatidrorSuch atradrants generobyrpeet irtolven inhet 4t, and

. its intended route of _adm ni st.ratjon. anpl.es of
i 3 e oo SAPPREHOE by SRE RS, grnsmucosa
admin{s%ti&i(@ﬁp&eedc&nggﬁﬁ'}é@ rﬂ‘i}'éﬁ%h {hRtusAEERA¥El spray3fvakapposileries. For

ransder mal ical), ransmucosal , "and rectal |
transdetiwil ndministtation, thSebtine wmpoondssiypisalhy irsriermyalgd e ointments,

parenteral, intr nal . subcut aneous application
salvescgls, iR CYegRs a’?ﬁgneﬁafxe%‘?la%lngg%%%'nent s: a sterile

diluent such as water for injection, saline solytion,

f Theeptiye|cempgpp MP%PF@P?&F@8}6t$1§?“&r§/@‘éfw}}£?f°§ercbﬁg?|"8ﬁ’é’°“nd

i fPLl | £ le @148 Edrfullaton, includi

aga‘nsggée{’g‘?%h‘g&@ﬂ&gg Ogg%aggjlag%ls{é% %Iaeoﬂr?ﬁ%?ﬁgl Earraben_so n metidime
implags bhdxiictaaicapsiiathd delihasesysisines. Bipdegpadablsd iggpmpatible polymers can

bisulfite; chelating agents,such as C \
be usedy FiFh &R SHIYLFRE T @F%&tsg?qq%anéX?fa?esblef?l?%l?%"%"u%%d’ sQllagen,
polyoﬂ%@ést%?se, 2nd ﬁbl?[aféﬁ@ Scifl MMIRSRISE MepARtbrRaRLE fdrtulations will be

adj ustrment “of tonicity such as sodiumchloride or )
apparete xd thoseskilied inzthe be. Ajosemalguspensions pansaler be pgdas pharmaceutically

such as hydrochloric acid _or sodium ' : :
accepibfefering TaresraPe Brtpid e BE WMo RALHE o, HOE Ml in the
art, foP EERAS16hsRies@Medah UL SePat. Med. igpds gael | known in the
pharmaceutical art, described, for exanple, in
Reyp ' R ' ' 8%n d6<a8P 0af Bornt¥or ease of
e?%lrmk}h%%ﬁﬁlb&%{a%%g% &.:&gdoe riﬁuﬁ?lgt&% ons f%? par ent er al )
admirdstration shd ahifomiteef dssge. iDeskgatenitfopmaefest tetphysigplly discrete units
. puccal adm nistration hoxysal i gvl . T .
st AP SR OT OF SUER G PART e arcy uf fofiihing dfib@iermined
quantf§l BF Atikckipdlind dd16ulRiRd epiotade thE B@ded ithaapetdd effect in association
ehcl osed i n anpoul es, disposable syringes or nultiple
with the sesuited phanmegeutisal garsers Tdie specifieation forghs desase élmtégrms of the
. f.or regta dm nistrati : :
invenip iRV A 8Y G P L hpden? P AR o ERRIRRiUof the active
compBinEARDRe Phiticarlar RtdpRutigbfettd bieshieved atndehe limitations inherent in the
conposi tions which are solid I[jg‘t roomt egpnar a%iuaiszrra%
art of| domprunding pesian; astye Fampewd forhe treptment Akingivd urthermore,
i nclude, for exanple, polyal kylene glycols such as
pol yet hyl ene glycol, oils of vegetable origin, and
hydr ogenat ed napht hal enes. Fornul ations for direct




.or exanple, lactose, or can be aqueous sol utions
containing, for exanple, polyoxyethylene-9- .auryl
wetharo7sgbycochol at e and deoxychol ate, or oi | yPCT/US2004/006892
solutions for admnistratie®in the formof nasa
drops, or as a gel to be applied intranasally.
Retenti on enemas al so can be used for rectal
= i glivery. Formul ations of the present invention
dminigittitioaleke bé by periadic aedtivhs bf abolos aregn bemade ninee artinuous by

e S S e e B 08 R SR0B G . n

[n&mmﬁ&&ﬂﬂ?ﬁlng a predetern]ned anDynt Of the drug; a
or granular conposition; a solution or a

Wﬁ%ﬁ gﬁﬂlﬁ%{bn 18 AR AOURRS i deGiildine Lo gesﬁgﬁ' @&ﬁ‘ﬁcﬁuﬁg tedrug
n-wat er emul sion of a wat i n-oi
Jisperseditl £ fibAnogenehrbmign kempaditaen dreothcirtivadbcsve dTthQIhIQOUIld then can

e oAl L b O P SO\
can be }%r&fﬁl@@ff& ttal cﬁ'%‘feﬁ%a Qﬁﬁisthﬁﬂh%i heRbss olsInB RaaREls, for

e prepared by conpressing, in a sui tabl e
exarnplwﬁ”IWhmpeﬂﬂwllﬁ effective anduntsee. ), anongts thnt prosidhappsogiate

cnbaoiaits 085 B8 B L G U s
Mol ded tabl ets be, made nol d| n

SWhewisheasieipREoUE iR D Meedgs papof ﬁ&%&él?lal?} b con be
providgéjt a0 Ith@m%?t{sﬁﬁee& orgﬁﬁ RIRNEAs¥hitBd ?ﬂoﬂ ﬂ&eféﬁmkralcbﬂtﬁsue or organ from

conpdsi tions generally include an inert

the dosbirl ll&xratcomlpoamd exti el rrovided toethe dewr hokte fpl@ﬁrrp@g@ly o1t inpgddition, once

t herapeutic adm ni str tlon the acti oun
removpd-,ﬁrgmgtga dorey, (heioseangy; Bfluégntllsgue c %‘f] pl%%elq.dg glp;iresgrvaﬁgn sBfition
conta1ﬁﬁg dﬁﬁvﬁ soB8othd. ITHiafl G5! the %ctf\fércoﬁﬁféuﬁé can b®admingsdred directly

npoun inthe fluid carrier and are

to the a¢yixet eidsuer ad b}ylngﬁmtior:w ‘é)hél@svandr ibsgreles pesided spytemically, either by
MR N S T Y N ———
and/of@blvn iRkhd 1€ WREROSE Ht@rbom'ﬁﬂﬁest lﬁﬂ &t:Stisspé bt Srgan preservation

capsul es, troches and the I'ike can contwnwé% of the
solutidip khypwimigeicinjlyeatiaiizhle PreservaRATpOLHes (ap bg usThic Ay antage. For

Lwidg B ¢ Q§i8ition, Bel

examglSe b ogy gl i LGP ERHRI SO, Wikt 89tion, Belzer
solutidl, Euﬁ%ﬁﬁﬁ’soﬁltldh%hdllﬁgi’taimlﬁgeﬁg;ehmons uch as alginic

acid, Primpgel, or corn starch; a lubricant such as

"ﬂ%ﬁ@é &H‘ffﬂ) Qs @&&tlﬁ%d o&@[éﬂe@ $y tlee @kihdaantesstibéd gein can be
oi dal* silicon dioxide; a sweetening agent such_as

admirfueard seindividudcioteset disogersdprophviactionly aythieransusrlly I

con SEBSHIL A 5 A R ] N s b

an 1nd1'ﬁ@ué1@ HASpS ART thhEindiiRalSTesing¢ toonforeignioempouat m’rdrug) may be
sol ubl €) of dispersions and sterile fomders for th h i

considexed rﬂ@tffeammgl peiabelism piihergpeutics gan fead fo, ?eé(g{eatm(]élty or therapeutic

fallm%gyraﬁ%rgt{]g?tgg I‘rre&% f%&%&%{‘dosg Qhd bi3b BRI #§t10n of the pharmacologically

e carrirers 1nc

activ T%/: @%a% s1§1ahloﬂ ehmb@ﬁtn&iyl coatid¢n applyaneknovdedgaptiained in
ar si ppany, Qr Qﬁﬂgnahe huf f er.ed 1 as
relevmphmaempmm&st wmdiel%?émgli%ﬂow 2 dpysien A §F4e a5 e

taﬂorlélg S?sa gﬁﬁ'/gr @&%Peﬁic%g dend st didendager ved

ec nating action of m croorgani sns
200 {70 e
ol e Fielen T of Sl IR ecsbad IR RIS

comp@ﬁﬁ’ds*&ff‘ Qi e i 620 coﬁlpdisrﬁmmméreof deiemdmlmsh:mckxbrally, parenterally
for exanp ycer,ol

ropyl ene gl,yeo
and/of tqmq:adlywé pleRIgE D biain @%%P‘)am DRk Riap AR, an FiGunt, or blood-
thereof. The proper fluidity can be maintained, for
exanple, by the use of a coating such as Iecithin, by
t he mai ntenance of the required particle size in the
case of dlsper3|on and by t he use of surfactants In
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Sterile injectable solutions can be prepared by

i ncorporating the active conpound in the required
wannursize an appropriate solvent with one or RBCT/US2004/006892

conbi nation of ingredi entsi&hunerated above, as

required, followed by filter sterilization. Generally,

di spersions are prepared by incorporating the active

© conpound into a sterile vehicle which contains a basic )
level odfiisspe teyebof actiselpempensat inHhe perigial padprering freatmpns whichyvwill be anti-
. fromihpse -an [ , t.erd
o RATE, PREB LA ARt P 5P B b€ compound of
the inve@id# is pRsent 1B bh ofl sheatcipledph al dntyunt Beffividat tovAicittbiological activity,
dryi ng and freeze-drying which, yields a powder of the, .
for exampll¢, watijmpigrabil @l vipy, gati al agiiyity; @vLyire @siiyiby anti-parasitic
ivity, AR0/RS it ° O | defofild 4Bbei oF @btk P acti
vl AL AR RS, LBl Rl W0 b e
compoaéhtiviillderia theaangmyf faemiaboutitel focrboubi00p netre picferably from about 1.0

aqueous preparat| of fhe dru hat na in..
to aboyti30 oy ot BpeY W@lgggﬁifﬁi_- By i {mﬁtﬁé‘z{ el plsp ielgydoggpd on
such vATHBFRUR 118 %9 Ghd g§ { d IS8 RSARE RN tbbE @RAMRB! the overall health
ormul ati o or bi odegradabl e pol ynmer systens may
status off the pheiculaepatient, thebative bidogiral gfiaacy b the compound delivered, the
intra-articular and ophthal mc adm nistyation, ..
Formulppaf B (s U ATESBPRRRG PEL AP CRyI1G [ L fagign- and the route of

adminisB&hdH AQo &Y & th b8 dhABSlood ke tieditlal 8oHafle adihinistered may be increased
sem -liquid pregaratlons such as lininments, |otions

beyondjgesabowppprier devebin aiertp mapidlyachigye thgtdepirgdqblogdevel or tissue level,

enul.sj ons such as .crea oi.nt ne or :
or the il togtee 3> & Apuf FiEne SR s Mo CRLaRS EsSie Bl be
progrebfiVely ARir&abd aghidihe cbarse 6ftréAmellepliding on tiegertdanartséuation. If
prepared by dispersing the drug

. € W th a e
desiredjdherdailyl dnge oadyl ajsodescdipidas o auitiple doses dor adenigisprafion, for example,
eam ointnent or soap. Particularly useful are
twmto&éwﬁgé?%p%gg%ble of formng a filmor |ayer over the
skin to localize application and inhibit renoval. For
t BFPRIS adni ni stration to internal tissue surfaces,

the agent can be dis ed in aliquid fissye
hinelsivBe gt esenaes cRFo e DL Brulcer Avance 300 or
pLd inls ! 153008 k8 RIReter. C £
UL, & B S SRR TRt Common asion
solvers®©Wete adthsr ligh peformesed litjol dativemetography (HRIGegradeciAmerican

o AL S R s AL i
otherxﬁ%éﬁ%o%ﬁ%%&%@ﬁh%a ?r Feurifigdny! stidaqiel’t fefeas fefidsh,column

ion of powder (self-propelling or spraK )

chronfatrpmaghatuisongssjlicadiel ercli lhcaaGglpﬁ(h§3 0-4A0 mesh) unless otherwise
nebul i zer, or an atom zer can be used. Such

notedf oyl ations can be in the formof a fine powder for
pul monary admi ni stration froma powder inhalation
device or self-propelling powder-di spensing
formulations. In the case of self-propelling solution
and spray fornul ations, the effect may be achieved
ei ther by choice of a valve having the desired spray
characteristics (i.e., being capable of producing a
spray having the desired particle size) or by
i ncorporating the active ingredient as a suspended
powder in controlled particle size. For
adm ni stration by inhalation, the conpounds al so can
be delivered in the formof an aerosol spray from
pressured contai ner or dispenser which contains a
suitabl e propellant, e.g., a gas such as carbon
di oxi de, or a nebulizer. Systemic adm nistration al so
can be by transnucosal or transdernal neans. For
transmucosal or transdermal admi nistration, penetrants
appropriate to the barrier to be perneated are used
in the formulation. Such penetrants generally are
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The active conpounds nay be prepared with carriers
that will protect the conpound against rapid
wehbwoigt7o on from the body, such as a control | @dT/US2004/006892

rel ease fornulation, includdhg inplants and

m croencapsul ated del i very systens. Bi odegradabl e,

bi oconpati bl e pol yners can be used, such as ethyl ene

vi nyl acetate, polyanhydrides, polyglycolic acid,
Examplg|1} gypthesis BBF}QB}HW@S% and pol yl actic aci d.

N@thods for preparation of such fornulatlons will be
arent to those %kjlledgn the art, posomnal

spenSions can aNso D uﬁed as phartceut ) cal |y
poathe car Hy i can be H9& u@ceor di ng
: Qdg, krewn.\t 0..f QS skilled in t e Jart, Ifor
nple,_.as deStI‘IQD '?10 S Pat. |NoY 4, 522 °g1Y. Tral
© Ba efteral co ng can be f 21 ’n dosage
W it gpﬁfor eas%mof mi stration,gnd unifermty
or dosage. Dosage unit oPn1refers to phy3|c$PIy
di screte units suited as unitary dosages for the

S ect to be treated;©each unit containing a
éggrn1ged quan ~of active conpo

\\‘iE L B§
W Sp, /’gﬁjko V\A t h \t e i e U

tthe deg,red c effectl_i
|11ar maceqt 1¥all- ¢

e speqi?lcatlon f'op ‘tfie'odos amit fo & oto

nyerfiifony ar e di ct'ag ¥ directly denben

t he uniyfexcharacteri stics the active onpQu giand

t ke partﬁ%ular therapeutic eﬂ?@ct to be a®hi evedo and

the limtations inherent inthe art of conpoundfng ji

such an active conpound for the treatment of _JC:l
i vidual s. Furthermorg, WO 2004/078(70 / F

HS2094/ 006892 133)Qd stratlo n be by &
BH 2RY njogg%ons ofo\j\/N , or % eonadf nor N

o s HO,
Jcontiudus]| by ntrayer oS, |nfranus
it rfap€r raoneal adm-pi-stFatier fro 8 “exte
torgi™e.g., an |Intravenous b ,,yiiﬁdhe3|on
to'a tZ;ggg surface is desired the conpositli on can
i sel ud ghe drug dispersed in a f|br|nog§ 4Honbi n
conposition or other bioadhesive. The compound t hen
can be palnted sprayed or otherw se applied to the
bEss( 2 gside 201 t ernati vely, the drugs can

be fornulated fof parenteral or oral administration to
hAﬁﬁhﬂﬁngfmncﬂ(lﬂe(ﬁo ER6GIA Insmoli) was diszampl @ enongh warm acetone to. make

t her apeut i ly effecti unt e...qg., anmou
150 byl o a OB SRS 3D1E0B W GG Faktob i S P Bict o addition
of 40 151?59%%% ﬁlsédlﬁeé&er@zt iR owHold 5118 BkothSim, "ﬂﬂélé‘(ﬁuﬁd?ﬁvas allowed to
sired Wier'e the active conpound is to be
cool tmstaweatstem@mtatu:ré and stiraevsfor 3:5th. pFhworeaiiion, mixture aas Bduted to 2 L with
|ded o th i vin ssue or Qf.
crchd UEniBhe BTpo At DT B SRR gaaordploudy
suspeﬁslitﬁl A Susp Jﬁsﬁ)rpwammd Gath P31 privir€lefsab@ate aqw@a@Nchm and
ost . Alternatlve % i n addition, once_ _renove

10% vfr/wcaqwme NeoSubds, (2t Odnb)a@do\mﬂn brinsnd % PQLWE).c hhe weous washes

e GG ) QUBRETSRLELE P 380D 0B RALAR R i ecr

300 mg. Eﬁﬂbdﬁhﬁiﬁ@d efbadlicr tiably wetodiidtieowde K,Cod, ﬁlt@SdJ and asndeytrated in
njection to the tissue, or it can_ be provjded
vacuos)légs[ thervelameyf the Q}ﬁ@p‘tswas refuged erysighy kega foyform; when the total volume

ot I 1 Bk G2 PR RIS srppc sk
storedaat&'oorﬂ\lfmpbrith& alrerrdgleto Mhe isskbds weare tcolddctal st vwuemdiltration, rinsed

it e B SR o BB e cystts. T

advant age. For exanple, useful solutions known in the
art include Collins solution, Wsconsin solution,

Bel zer solution, Eurocollins solution and | actated

Ri nger's solution Actlve conpound as |dent|f|ed or




failure by altering the relation between dose and
bl ood concentration of the pharmacologically active
wdnrog/07Ft10s, a physician or clinician nmay consPdemsS2004/006892

appl yi ng knowl edge obtai ned3d n rel evant

phar macogenomi cs studies in determnning whether to
admnister a drag as well as tailoring the dosage

and/ or therapeutic reginmen of treatnent with the drug.

was treptedtal detopetat yielditswe additionalasopsmf crstaliospratliiet @01 for a total yield of

51 & (e T B b Do VB CD heteatiffya FPERE /= 1 1. 460 @,

= 9 HZAfm), 2 ﬁt(%fﬁd o3l 1Y), 4pargntLsall Yy ang{ gt ﬁpllmlj ﬁS gfa J=10,

a dosage to obtain and maintain’ a concentr I on,
7 Hz, i1y, 3.68 (artbln3.62 ¢4, Jo+ @btk VD), 304043 69$m7®H) 3.37 (s, 3H), 3 20 (s, 6H),

5.04 (e Shenhi O R ARb > TN 8T BSPhGror 24t R DhPEniiD; 342225

(m, 2H) 2. 15 bes4qnt, D) .98 eRisat 15’H§fﬁ¥FﬁIS\6€{ddUE€1Sein lH) 1.54-1.40 (m,
‘ef fective amount” 'i's understood to nean he

1H), 128 kol b Tt 3Hnb2T (sy 8H.i 1o (s3I d ks, 3H), érl 8c(d {#id Hz, 3H), 0.91

(7= 555 Sy o6 QT FHfh, "R R Mt COCE G £ IS 04,

78.4, 78Nt 77 RUNGlal 7488 t73v4 79,9, aDki 66/9 6315, 301, gzb 49.7,45.2,41.8,36.5,34.9,
anfi - araS|t|c act|V|t and/or anti - iferative

27.5, 246,122 1t w1.6:3hér 48.6y16. @LriSd?,ﬂéét P0e7 érré@fMS ¢ESHoages.6(M + H)".
active conponent will be in the range of from about
SyntheRis bf 3¢ deddimeth §ahinord i-dehyded-ezitiodrayéin @82 about 1.0 to
about 50 ng/ kg of body wei ght/day. The anopunt
@Q BOOIndL pe@dhipdd reedvesy flaskavag ctlemged dvithnAzigiteiycin-3 -N-oxide 201
ariables as the type and extent_ of di sease or
(35 g 498l end placssbon # EdPEVaptiatopy EhaplesiiEa enredyea tgd.5 torr and

the ﬂaég{ \%iﬁshr%tﬁgc{ %lhflwefﬁran%f ﬁa?l‘ﬂ ngﬂ% ﬁm% térﬁaéﬁ%uxg V\}a% glaﬂa%n creased to

I cacy o conmpound del I ver ed,
175 °CofTheheixtirs gvas hhkl Lmdemsmuemant}us ‘gepmgramﬂreefml p ihetherscoothed to room

the fo Iatlo and ute of Lstrati g
temperArt%anc[ Hushed st f‘sltea tng WatSO%lﬁ aas i%??laﬁé JuL of boiling

acetonfffdl r’l*h%tsgflﬁi%n'%)é aBBwkd ?d' &% SigwPRYOBA t%ﬁ‘l%el%ﬁﬁé! Gnd'Rfplaced in a -
evel in order to rapidly achi eve the desired

20°C f]bemede‘immght oFhet sodigsi weteeanélbcted by vadvain filttatiah add washed with cold

o BSR4 T 08 O OB A B 08AG an re

remdué eALIRIMbOIE @@Qﬁbﬂ%%dﬁﬁi@nﬂ%ﬁﬁs@f'%ﬂ pbdduetior QRetal Yield of 27.7 g
desired, the daily dose may al so be divided into

(39.4 mmiot, i86749. (ERRGR(300 Mt ﬂDﬂlf aantlah, & 6 J0-4xm) 23D, 408d, J = 4 Hz,

110, 44z O RN Tt s 6 it LRBMES AT fmelihdr> 4, /=7,2

Hz, 1HY218& (%)ng oI, é\\6%r(86J 2013 nﬁ;tz thﬂr&n Q)i N2§ AIBH), 3.03 (dd, J
ases a N col et 300 spect ronet er mMmmon reacti on

=9, 15 blzy B}, 2-86elpe/ & T Hey 11), g7 4darS oridnddDl 2.44i(bs, 1H), 2.55-2.40 (m,

s, S QBSR40 S0 s BT F) 4 10,15

145 (ﬁlhmmmﬂzf@gtm)eu 3or(heﬁs 6 m hel)vw §$(§19H§,d1 23 (s, 3H% 1.21 (s 3H) 1.10,
rormto ra purl | cCa !
(AT § By T T SR Gat RS e b (G, SERAA.89 (1) =7 Hz,

st WERBIR (8 Yo Pt 1, (o dardobtibs s e e, 759,

75.6, 712;2 Smt b@?a'l 81 Qféwrﬁsc%r@d .026886)60.1 %7%&5% h?ﬁt%zlg 6, 3i4HO33 1,253,
* r
249, 21) (D1®7/, 19@, @6 2 th4, 18.9, 986, @ 9.8 B.CS EBD vz #4.5 M + H)'.




OH 200 ; 201 " OH 202 ./
\N' HO OH HO HO OH HO H ,
w0 200420877804 OH 205 OH | o~
"\ OHHO. OH "OHO \N O~ GMUN | \
HOaL 0 OO0 ° ""0 o N3 2071~ OPo "<o,. OH (r
206 / 208 , O Synthesis of Azithronycin-3"-Noxide 201

"""" "Azi't hro C|n 200 (50 g, 66 8 nnDI was di ssol ved jn
tamee‘fﬂ?ﬁ pic. 4 aobi- 1 gR0-BgRo sl 203

This solution was all ovve to cool t o anbi e
Termeaethano] sojution of 262 &5dig, BdA mwpl indl OuQimIe} wapaddefyCPBA (20.4g,

39 mumggla 107 FoBRAER OO0t T Abrooit oF BRVALD) L qiicd ffle an

1dd1t1013§1 1@%%%(&{@%@1)% WA daeR CTheOdd L ont wiksestinged foli dmﬂdaltihdnal 4h, then
CH2C12 and the resulting gel atingqus m xtur

filutedweith $200rmbCRiCipansliwashed with saturasechadqusens Hab(Gudy x 500 L) and

ine 3D Fou REEEAOR MREIBREA LRIk s00m. T
uombnféglb?geh'ﬁc daractGRere dri¥d 60 ®,T0), filtdedant cblllaen’&at(ed toxgi®® @ white foam
mL).  The aqueous washes were corrbl d an%

(30.7g)pwhich wes prifisd kiosilisa gel dhepmatogiepay (exmim&de ¢° i Sl ith 7.5%

o e S s A AP i 7 g o).

'HINMEGSOOMIES GIb‘@lg)’@'SJIKE(cQUﬂmHzﬁkﬂ) 6(1]33(dleai§ rSeélHEdH) 441 @J=1
crystals beg{ntoform when the total__va f
bz, 184 S8GLY PaqTbabh, 488wy HOG: 47 1AHE deD T 04 SRR 11D, 3.52
ce
o -hitgctu B SRR ST bt S9ash pmemp - 03
1), 268GBIPED) 47221600, 68 (U4l DG, HIRISH- %uw iy 231 @
- 15 .8 (dTHerG]f(g e ADe 26 S gy F7 (8 €718 G, 1.54-1.38 (m,
f
3H), 137 (s 51 P 2808 ﬁcfﬁoH%%SP“P%g gaélégiézaglﬁgaqu% R, B0y 1 88,10 (.
6H), 1t04t(al 319), 619d (af J —Eﬁ]Hg, 60 90 firdl= Dl 3H). INEMS Gi50) mz779 6 (M +
. CDC13,partial): b 5.06 (d, J= 4 Hz, 1H), 4.69 (d, J =
H). 9 Hz, 1H), 4.53 (d, J =7 Hz, 1 H, 4.27 (d, J = 3 Hz,
1H), 4.11-4.02 (m 1 H), 3.75 (dd 2= 10,
sd 1

OH O"&k \N OH NO
: a o

T<®oO

S Sidtbel

Synth&iseF B azitey4 ‘o aipoxyH9 Nrexap3's
1H), 337(s 3H), 320(s 6H) ,
Epoxide 203 (20.0g, 27.2 mmol) was dissolved in 88 mL of 10:1 DMSO-H,0 to which

was added NaNj (17.7g, 270 mmol) and Mg(ClO4)+8H,0 (13.5g, 40.8 mmol). The mixture was
stirred under argon at 85 °C for 16h then cooled to room temperature and poured into saturated

aqueous NaHCO; (1L) and extracted with CHyCl, (5 x 500 mL). The combined organic extracts

were dried over K,COs3, filtered, and concentrated to afford a white foam (29 g). This material
was dissolved in hot CH;CN (1.2L) and allowed to sit overnight at room temperature. The
solids were filtered from the solution and rinsed with additional CH3CN. The 8.7 g of
crystalline solid thus obtained was confirmed by NMR and x-ray analysis to be pure 3o~
hydroxy-4 'B-azido-9°N-0x0-3 >_desdimethylamino-azithromycin formed by addition of the azide
at the 4> carbon of the epoxide. The mother liquors were concentrated and the residue again
dissolved in boiling CH3CN from which a second 3.0 g crop of the undesired isomer was
obtained in pure form. The mother liquors, now enriched in the desired product 204, were
concentrated and the residue purified by silica gel chromatography (50 mm x 8” column eluted

with 0-8% 2N NH; in MeOH/ CH,Cl) to afford an additional 2.9 g of the earlier-eluting 4 'B-



3.04 (d, J= 9 Hz, 1H) 3.07-2.99 (m 1H), 2.81-2.70 (m

2H), 2.48 (d, J=1 | Hz, 1H), 2.42-2.25 (m 2H),
wa.20@/0188d4 (m 2H), 1.78 (d, J=15 Hz, 1H), 1.58Cta82004/606892

15, 5 Hz, 1H), 1.54-1.40 (w8 1H), 1.29 (d, J= 6 Hz,

3H), 1.27 (s, 3H), 1.25 (s, 3H), 1.24 (s, 3H), 1.18

(d, J= 7 Hz, 3H), 0.91 (t, J=5 Hz, 3H), 0.86 (t, J=

o = 7 Hz,~ 3H). 13CNMR (100 CDCL3 7

1z1de a@ﬂggyﬁh tll;lbgtlﬂe cqxgpgurgd72048(6 5% 843 mmp)1331 )ﬁi gﬂl(\afl)r@{ 83%03\4}15 CDCL):
5501 Gbug 4 5% 1, W5’ fty 438, T ef@ I St Sy = 4 v,

1H), 4. gs s, YHfil 4. (:)éﬁ{kils.f(:ﬁfﬂ Bz 211};) 765 (6, XM-&E{MH) 3. SX/(‘dd)gs-r 93381‘-12 1H),

3.6 (4ol o Bivy B0 (PBOGDE? §50 Uk, SRS St 25315 tms 180, 3.05

@ J= ﬁfg@g&ﬁ"%@y(‘g, 3= aﬁ%&giﬁg s 638 8 63‘&68859@53 238m, 4H), 2.33-

2,26 (h, LN 293 (@ O=5 51, NEBNT9S-1 178 (6, 2y m&(d dt=aT 8k, $HpA5-1.27 (m,

a0, 1 oo Sk o o e sbSs LE TR SAlhe 1B T RSAR Y =7
Hz, 3}691_',@%; @ S %H%I r(?%}@sdn\]}} ) h§9 ¢dh§n 209! o), bcszr@qm 7 Hz, 3H).

t'ure ah ’Ius a The résulting tan
BoNvae(10d ve, dDESY] & 7. v,rggs@@m,safs B2 T 76.7, 74.8, 74.5,73.9, 72.8,

709, 66ch 686u63 Brdied S0 S30n 0 B Db 1 4 3080110, B 8,225,
217, IS LTHK 10%E[NB Oy, 0110 2 AEHS (ABF)FLB6 &AL 1Y, vacuum

ion and washéd w acetonitrile to

affaord iQ 1 9 of1202 as%@f white crystals. The
Synth f, and the

resi due treated as
F brheavy-priied preasas Sbeans phigect yhah sHpRol Shufon ot 73 & 222
mmol E 39 {fM_%&d gé&]p%ilﬁgﬁﬁfx{ &gé}-)a{cggl &, 174€g g%lﬂginﬁ‘lgf O"%'Hﬁff 9§e reaction

mlxtm(edvasktn-rea uhider ahHl), atdhodfhede @9 pbip) atbidom Wn@sra(nug forJlA h7at which

time 23nT§ 37 % We@wﬁClﬁf@ 4I O?_Ql(ggpéﬁ%an agl%&%)n?]d%() m\gq’dl_grfg(? 1&%6 added.
The h%ygelggrg%%ieﬁéas( 1ﬁﬁjeﬁsed té 3%51}%@1 StFin ;ﬂs%onﬁnugd fidz 24 h. At which

, 2.35 (s, 3H)
time aﬂ aa@mbdal 100=md harizg oflfg WaSZacﬂdtd _an@ Qle(Iﬂq prssgpre Waggcmgpd to 90 psig.

After ;aLn 3@1‘(1@11&1 gﬁ a@%lggpreﬁlbre the r%g%()é gﬁléﬂf‘@ Wisl E%Efé %Eﬁfé_&l filtered,
d11ute<i WC?S%I l(Og mB 't"aluerile 4 coﬂcéﬁatraled:mgvabﬁo to]d'ﬂford 1. 9@70f(a&;0103}d)ss glass. The

1(d, J =
crude @todudt Was7p11112ﬁed hcangemmn(ammﬁ @m %@u@d with 7%

2N Nés 1r51\/fe?%ﬁ g?}?zgz goaétir mffi)uxgc? 2@% wélée %(ﬁldl(? 7(7)85g g 10 mmol, 45%).
1HN1\§§ (3“00 I%{ngDiﬁggi&S 4‘192 (g; J 38 ﬁz ﬁg 861 &&g g §5923Hé 12m>, 842 (d,J =

7 Hz, llHyEA (E81d, Jr 2, 276, i), mu 4—92|-(m w@{)gggafm(g@q,o’zﬁ) 3% dd,7=10,7

Tz, 151%%38%22?&% éﬁéﬁjé&rﬁﬁg% 3mOPH} 2.86-2.62 (m, 3H), 2.52-2.38 (m,

CBH 20@2'62 Hhdmsf (dd, /=15, 5 Hz,
o 47 Saps TR 200 S s

1ED), EPRA (0 18D, | 585, AH01 132 Fhd 7 204 'aﬁhllﬁzo&&bev@%g%‘? 22 (5, 31,
119 Ghat ol SRR 48, LB 1P i B 0, 090 0. -
6 Hz 951{)%! ®B8 WA =St He.r 334). fIICMSHESDdink 765.81(Mih H)i hen

iil'uted wth 1200 nl CH2A 2 and washed with sat urat ed
SyntiRIRERYSe NAFGER 16,3 -3iBRin e 266d  brine (1 x 500 ni).
'

aqueous Washes were back-extracted with CH2C 2 (2

)(;n qgg 101:} ?’Ih f()é)r 0%15 K(ggc iy eﬂ%rfda@@t df@gfoga%ﬁ Sro\?\%ﬂ@@. 0 mmol) in

CHZ(EI?: s‘f'?nL? $fs ZQ&edV‘IhﬂnUBOWWW WOFi{aa0) sy 26irhg 68BYA Br’. This mixture was
chromat ography (125nm x 6" columm eluted with 7.5% 2N

NH3 in McOHI CH2Cl 2) to afford corrpound 203 as a white

solid (25.7 g, 35.0 mol, 98% . 'HNMR (300 MHz,

CDC13): 8 5.10 (d, J = 4 Hz, 1H) 5.03 (dd, J =8, 4

A ~ o~ 7




6H), 1.04 (s, 3H), 0.96 (d, J =6 Hz, 3H), 0.90 (t, J
=7 Hz, 3H. LCMs (ESI) mz 779.6 (M+ H)}. Synthesis
woR0®@/00$77azi do-4' ¢ PCT/US2004/006892
- hydr oxy-9' N- oxo- 3' - desdi n#shyl am no- azi t hronyci n 204
Epoxi de 203 (20.0g, 27.2 mmol) was dissolved in 88 nL
of 10:1 DMSO- H20 to which was added NaN3 (17.7g, 270
v ot Y and My( CL04) 8H20 (13.5g, 40.8 nmol). The mi xture
stirred Wgdrouslyi at reun mmmrataxegfon 41a,ﬁh@5mddm0nﬁ13¢h9{f%‘hf repateyl bromide

100 w0 (o b Al e ntiz? pab eCfi iR e

was dﬂﬁéﬂ v%@d‘@HE@Q éP(!i(DﬁllD sn&wafea@s(ﬁm yeTEe sljiends yerwi2Gp&ated and
tered concentrated to arford a white foam (29
axtractes) w1t1ﬁtGI§zC|ha¢2@f 5 &mL)wabe gpmbined emzanis arpciesendrad o $.COs,

fterecS gy Genciiraed i s 38 Rl Aoe bif it TRAEAe bEquctBptains o
mlxturél Qiﬂ Sthti g"i‘lllatgiﬁ %n&ﬁﬁkyﬁltgd Iﬁ'o@lflcts @r ypilopbigyaysBbitgdiduys

tained was confirnmed by NVMR and x-ray analysis to be
az1throm§fcﬁ1 ﬁld’ﬂ'&’-propargyloxy -4’ a-hydroxy-azithromycin along with the desired product)

d 4' (3- 3 - des
s s bty S P TR el
reparfiedBih 19 cr gf‘o ﬁi@y THes dEIvgEd Wit woses 2NENEL, in MeOH/ CH,Cly)
PPt ncent r he reS| due again di ssoll ved i

t0 affo&hﬁ%%ﬂ;}lbt?glgﬁlﬁggﬁg\ﬂﬁm:\gohg fiEmsctbpnos 50°) CEBIMB (39 a1Hz, CDCL):
5495 e B JB0r 500 hen 85 248Ul HGap433 (. 260,
429 (§; fim, SLTaacPRIeIHAN Y £ (gg%gﬁ]{ 38 15 SR, 088 /353,25 (m,
1H), 3\;2(%{:93}2)32?12@ M:B9|§z ?/EQH 902 0=29 Hizp3dJ, 2 7d2.3h (m, 1H) 2.73-2.60
(m, 119004/ 07595 GuirteRy adsdba) Daqed iDses 220 248, 252 (5, 31, 2.10-1.80

(m, 4}'9“%% (@TP Qsﬁ%mhesé{)dd'ﬁ Cl@”@@lt”@'H?Q“Si @46 (&, 133 3.34- 115 G,
18H), rﬂzos @y = 64H953H)ddi 04,1(5;313) ummgl,JfH)Hz,ﬁm)oO@aO&f em76H) LCMS
Q,{s') 1 (d, J =4 H, 1H), 4 15 (bs, 1H), 4.05

(ESI)(nzﬁiz8 @é ) 1H), 3.97 (d, J = 7 Hz, 1H), 3.92 (dd, J
9. 3 He 1H2) 3.66 (d, J= 7 Hz, 1H), 3.35 (bs,
Synthe 1 (m 1H) 3.25 (s, 3H), 3.23-3.15 (m
1H) 305 J =4 I—I),2.91(t,J:7Hz,1}—|£%
2 A81l d(ah’lsvlaBWQlS cmml Wiﬂs alkm 2062(25‘61183 39eupeh), agige 203 (ygmg, 60

umol)zq,q)d TI‘&F ﬁ@()(lg_,) jfhe sqlglﬂgn “Tﬁjiegafs%%by ﬁ%&}na%epﬁ' exgﬁg tg)% vacuum
and ﬂ&fiﬁl lj?%f@i‘%&@ ngbwag %d thélé%tloﬁ sii;red @tﬁrbooﬂn tﬁr%ei(’dgure for 3 h.
The eftife relctiod hixtude 948s pmped%ﬂ) a pﬁ:pagh(lmhmj 1ager7chmmatg>g5aphy plate and

e g ey RS 0P 3 st 3

me, 1@@01 Z%'s/g W(ﬁ@%\é{ﬁ%gﬁg@%ﬁs 79, (bs59H§; 7 5517920 &2 231) 7.10-7.0

(m, 121? 82-673 (0, J 1R, 8, HA 1, 516465 (i 681), AMZ @, J9= @Hzgug) '42-3.7 (m,

510, S5u5 oo Do A0t i obls T AR OSE TS graatp a2 60

A3, ¢ |t 3 49 ad, J=15,
2H),§H§ib§"'§§l)°??if&ﬁ 3M502h15a1"1 ﬁglrhg%ﬂ) l?lgd{ﬁﬁsgﬁz’cﬁgrﬁo 3

4 Hz (1(H)14 4g -Ic3h(nai DN, 390%0—@)15H“Dh1306 &bt O Bz, Bixt0.4-8- 7\%/6(51’ 6H).
£15
LeMRSbrae Rl R 200 RGRIGHTEYT w3 . Svor aqueous

CH2O, 1 nL HCO2H, and an additional 50 ng Pd on C were
added. The hydrogen pressure was increased to 30 psig
and stirring was continued for 24 h. At which tine an
addi tional 100 ng charge of Pd was added and the H2
pressure was increased to 90 psig. After an
additional 24 h at this pressure the reaction m xture
was purged with argon, filtered, diluted with 100 nL
tol uene, and concentrated in vacuo to afford 1.9g of a
colorless glass The crude product was purified by

e




7 Hz, 1H), 4.18 (dd, J =7, 2 Hz, 1H), 4.11-4.02 (m
1H), 3.65-3.60 (m 2H), 3.57 (dd, J = 10, 7 Hz, 1H,
wG@.288/03828 (m 1H), 3.28 (s, 3H), 3.05-2.95 (i RCTAISPG04/006892
2.86-2.62 (m 3H), 2.52-2.3®@ (m 2H), 2.47 (s, 6H),
2.35-2.27 (in, 2H), 2.32 (s, 3H), 2.10-2.62 (m 5H),
1.55 (dd, J= 15, 5 Hz, 1H), 1.52-1.40 (m 1H), 1.34
"""" (s, 3H, 1.32 (d, J =7 Hz, 1H), 1.28 (d, J = 6 Hz

Examp’jé-u, SﬁnthQSlQ nggnmounsMiQ (d, J= 6 Hz, 3H), 1.09 (d, J
6 Hz, 3H), 1.04, (s, 3H) 0.97 (d, J =7 Hz, 3H),

0.90 (d, M= 6 Hz, 3H), 0N8(t J:7Hz, 3H) .
LCMS (E Y,z \1655(|v| Ei @hn esis of
4" a- prQ @y ~azdh hr o H o #on of 500
ng 205, Q. 65 ,gjﬁc?\and 200, @ be oni de (2.0
mol) ) ng mEwds 3 ed 1, L "50% w/ w
KOH( aq. ¥~ apd'o of Bud4N ®Bf 1. THi sTmi xture was WO
2004/ 078770 P 004/ 006892 139 starrred vi gorously

at room t &fper at lﬁ’re for 4h, t¥&n an Additional charge
of propargyl bromde ;100 uL) and BudN+Br (20 ng) was
added. After stirringfor 2 h re, the r tion

m xture was diluted with CH2A 2 (10® dvvater
(50 nL). The aqueous |ayer was sepgrated and”
extracted with CH2A 2 (2 x 50 ni). °The 80rrb|nd
organic extracts were driad on K2Q03, fllter and

concentrated to give 520 of an Of f - whi
crude product contai nsy ' e ofo._star |Hg
mat eri al, nono-al kyl at €d| pr, od',et

(4"- propargyloxy 4' a- hg rexyr &/Zpo onyC|n and

2' - propar gyl oxy-4" a- hydr aai mycin along with
the desired product), and snalgzjkﬂnnunts of

bi s-al kyl ated products. The desfr@d product was
recovered by preparative thipglayer chromatography
(pl ates developed with 7.5% 2N NH3 in MeOH CH2d 2)

gu&pmund 206 as a white solid (48 ng, 60
Svnthes (5’:}1‘0 MR (300 MHz, CDC13): S 4.95 (d, J =

ﬁg i}ﬁ)fn of 43 h&ﬁ%gy%zm%&yc& 1}1‘%3@?’,% 04)66%11(191% &Féntinoic acid

(6.4 @06@nﬁﬁol) ddd) dlcﬁcleﬁex%l Obgdiimitiel 14. zexrfgsosws &u@cﬁo i EH,Cl, (1.5 ml)
“? 5-3.25 (m , 3.28

was stmﬁgd at ambeeng g:mpprafu@ ﬁqg 7h. 3’&516 S(gutgap \Qawglte%rﬁc} t}{%gh a cH%fon plug,

concex%raﬁé'd a%ﬁ%" f%@%r]tggsg 63?0%13%%1%50\[6%11&&%@1 ’_(‘)@I-ﬂ@lz( MeOH i\IH4OH =

2010(05) télgvi)eldasﬁ'@dfaw.ltms BSI) 4 42314 64 + 2id)’ ,ﬁst(M¢H)
. 1.55-1.40 (m 1H) 1.34-1.15 (m 18H), 1.08

Sygthééilsof]comguhHZl@H) 1.04, (s, 3H), 1.01 (d, J =7 Hz,
(m 6H). LCMS (ESI) miz 803.5 (M + |—|)+
00041 d Cul
aﬂﬁﬁhﬁ%e{f%xﬁﬁaﬁm ng?@& nfy, . o;én &gizl?m) ?zadggﬂﬂc@ A19g™.041) and Cu

(3.27 mgl, P.0an dnfRHE“(aS @@de:MHF thals @n@uﬂumg whase &%@é §éa EI;he solution was

alternately 0Si ng. tQ .hj
degassgdgith aiggp; %%B%E&B 1n§l%1xtl.ﬁe Wla eac :@o%nﬁgfa.t{g gﬁﬁ‘%}glrl%i‘e%t‘amblem
tempetr@c[{fé%ﬁw r &nb@kr forfion of RAAEPOT (967 fngaC.0i DmnMOIX tvas addedsand the

pl aced on a {)reparatlve thin | ayer chromat ography

reactlpth txtuzrios irseldar addiGenahi b TBREeaMiqBINIe WORPUR o saurated

solutl% P? &%@&%2%0%%%%% Iﬁﬁ_&(ﬁ—l W and éﬁg %‘? (10 mmitg_:g The resulting

m1xtu¥e #as 3}(2t?aQtefdmft1¥ EJHZCIIZ 0(3% Sé)SIﬁL) ,@ried erlhydlﬁi)uBN-a@O@ ¢ondentrated and
purlﬁgql-ﬂny ’ﬂqs}Qc}gomat(o,gfaphg qyer %11%6113 (@18 }_C%lmMgQé {\13-1 9%—1 EQ?Z 0.05) to yield
15 még%qr@?%ad?%ﬁ? Lg‘%ls 8D p7 %51 § gM SIPO | 1'6%1 gl(![v}l " H)

2.15-1.75 (m 3H), 1.75 (d J= 15 Hz 1H) 1. 49 " (dd,
J= 15, 4 Hz, 1H), 1.45-1.32 (m 1H), 1.30-1.10 (m
15H), 1.06 (d, J= 6 Hz,.3H), 0.9-0.78 (m 6H). LCVB
(ESI) mz 520.4 (M+ 2H) 2+, 1040.6 (M + H+. WO
2004/ 078770 PCT/ US2004/ 006892 140 Exanpl e 2:

o s Y ~ PNA PN




OHNHO. OHN HOOHHOCH.. HH"Co OIl 1l O
",CO 0000OO0OOil. OO0 "'"p., HOH 205 %209 0 O
wozN407870Na 207 OO N /" N\ N HO OH N N ,, POHUS2004/006892
zo),:, 1NF O0,, "O0O0 001 ~6H O 210 Synthesis of
conpound 209 A solution of 4'a- hydroxy-azithronyci n
205 (50 ng, 0.066 inmol), 4-pentynoic acid (6.4 ny,
= 0.066 mmol) and di cycl ohexyl carbodiimde (14.8 ng,
INCORPORARGN)BY REFERENCGHE . 5 nl) was stirred at anbient
tenperature for 7h. The solution was filtered through

Jm@htmdlmlu@,re ofeach efitheatatmit docimputs dnidesgientifie hetiohes referred to

. chronat ogr over SI| el (CH2Cl2: MeOH: NH4ACOH =

herein SOnOTBOEY! IIGLIEIE D o PIBSSE B (ESI) v 493, 4

(M+ 2H) 2+, 845.6 (M+ H)+. Synthesis of conpound 210
EQUIVALENTSt ure of corrpound 209 (29 ny, 0.034 mml)

azide 207 (9.7 nmg, 0.041) and Cul (3.27_ ny
riFtel ipvestion aeyce epplrodiasl inlothes ﬁnecaiémfogmi% vithout ‘é@aﬁm from the spirit

or esse%%llﬂhgqq%‘gslgj‘:lg%:tb% ofNaih f?’?‘%%ﬁ% gilﬁ%tﬁg %I%Q%?r@n%bge L(h% considered

in all ré’épe%ﬂ"il%tfggbtlvé Riee ltlﬂ:inllfrﬁltih@ bn :ﬂ;n: 1nﬁémiogleies¢1rd1’etillmrmmf Scope of the
azi de mol ) was a

inventiogagthug mdma;@djp}g%mgp@qdpqi Flatmg wihey Htﬁnq%Y&h%\ orpgoing flgscription, and
rea

o T A LI AP0 ottt

be embraedkBerginnut es. The resulting nixture was extracted
with CH2C12 (3 x 50 L), dried (anhydrous Na2SO4),
concentrated and purified by flash chronmat ography
over silica gel (CH2C12: MeOH: NH4OH = 20:1:0.05) to
yield 15 ng of compound 210. LCMS (ESI) to/z 541.5 (M
+ 2H) 2+, 1081.8 (M + H)+. WD 2004/078770
PCT/ US2004/ 006892



141 [ NCORPORATI ON BY REFERENCE The entire disclosure
of each of the patent docunents and scientific
wanvisoregoreferred to herein is incorporated BgT/US2004/006892
reference herein for all po#poses. EQU VALENTS The
i nvention may be enbodied in other specific forns
W t hout departing fromthe spirit or essential
characteristics thereof. The foregoing enbodi nents are
WHAT I CEfAIMEDdSbe considered in all respects
illustrative rather than limting on the invention
L. desahpdied Haeingithe fofimope of the invention is thus
i ndi cated by the arf%ended claims rather than by the
foregoing descrip and all changes that come
within the le%ZBﬁge of equival ency of the
clainms are intended {to be enbraced therein. WO
2004/ 078770 PCT Oﬁ_O,QGE?QZ‘ 14@) -ESCLAI MED
IS: L A conpound hayi ng ”B? J-0 NR2R3 O
L' ~X- Dp- (CH2) g- E- X7 YR4XR4 or a
phar maceutically accept ab ?% 4 €ster, or prodrug
thereof, wherein: -OA S seletted from the group
or aphﬁﬁﬁ'édeﬁﬁéem]g' aeteptatdy salt, eer, GHRjodryglhent,( CH2) r " j - s S
b) OO0 - -O(CH2)r-4(CH2)r-CH=CH (CH2) r (CH2)r-~ SS
ameerei®) ~6 /6 +0-(CH2)r (CH2)r D CH2)r (CH2)r' - S S'S
S wherein r, at each occurrence, independently is O,
1-0-2 i8 selestedifromrlie groupLonsEg Aecur rence,
I ndep %}dently is 0 or 1; X, at each occurrence,
i ndepefidently is car bon, carbonyl, or nitrogen,
provided at least on@®\X is c@d\oon; Y is carbon,
ni trogen, ; i ected fromthe
group consi ?%?%S( (lnfz S EGH%Q[R ,Sgg?ﬁ =S, C=NOW SO
and SO% E-Gis selected fromthe group consisting of

@) @)
—§-0—<CH2>rfr“)g(CHZ»—CHZCH—(CHz)r(r“%(CHZ»-%—

-§-0—(CHy), (\% (CHg)r( 0 DX ' (CHz)r@)ﬁ(CHz)r

wherein

b

r, at each occurrence, independently is 0, 1,2 3, or 4, and

s, at each occurrence, independently is 0 or 1;

X, at each occurrence, independently is carbon, carbonyl, or nitrogen, provided at least
one X is carbon;

Y is carbon, nitrogen, oxygen, or sulfur;

D is selected from the group consisting of:
0, S, NR’, C=0, C=S, C=NOR?, SO, and SO»;

E-G is selected from the group consisting of



WD 2004/ 078770 PCT/ US2004/006892 143 0 0 O- GQO rG
ONGONG XN, 0000 GOGOGOG O/ I NOOO
wO24079©704t , and G is selected fromthe groupCT/US2004/006892
consisting of: a) RI0O RO 1 R11 R11 4 R12 R11 R11 ~

C R13 R14 / R14 , WD 2004/078770 PCT/ US2004/ 006892

144 d) 3-14 nenbered saturated, unsaturat ed or

aromatic heterocycle containing gne

het eroat ons sel ected fromthe grpup conS| g of
nltrogen,Noxygen andy sul fur, Ml onal

substi fuf

e/ 4/G
satura nsat ur ted or ar i g car bo ycI e
opti ona ubsti t ug ith nor g_ R oups f)
C1-8 yl, g) C2 al kenyl C2-8 al kynyl, i)

)
ci-8 Akoxy, j).&28 al kylthf k) C1-8 &cyl, 1) -
S(OtR5; and n) hydrogen, V\,hereln any off)
optional Il 9 is substlt ted with
groups; i
aromatic

G is selected from the group consisting of:

a)
R10
R9
X
/1 X
S :
b)
R11 R‘ﬂ
R12
R11 R‘H ;
c)
R13 R4



iii) C3-14 saturated, unsaturated, or aromatic
carbocycle, optionally substituted with one or nore
we4ogroogmas; J is selected fromthe group consi BCTRG2@H/006892
a) H b) Lu Cl1-6 alkyl, c) 144 C2-6 al kenyl, d) Lu C2-6
al kynyl, e) Lu-C3-14 saturated, unsaturated, or
aromati c carbocycle, f) Lu (3-14 nenbered saturated,
= unsaturated, or aromatic heter ocgcl e conprjsin

ne or, .
mor e 1@ Beklomemhered seiestece HISPBREHHE 2B %%‘?FQ?%F?‘? fyitaining one
of nitlogen pgte 90%‘ s ?edsﬂ'ﬂnfl e gro go&lstmg%? BR}dg‘éﬁaoxygen and

wher ei%h omthe gr p consi'sting of

]EZ( 8 -sulf?1§:(aﬁ)) Qmo@:nlg} subs(ﬁ(uﬁl)dglﬂﬁh onel og mofe Bf gfoupand any
0 - optiona is substituted wit
R o1 5D Siis SHETAIRROISIERIES 0L ST SHIORGET B PSR B pipguted with

from ting of: WO 2004/ 078770
PCT/ U%Sg%g&%wﬁs a) H b) L -ClL6 alkyl, ¢) L,,
-C2- 6 falckgaldyl, d) L. ,-C2-6 al kynyl, e) L"-C3.14
saturat unsat ur at ed or aromatic carbocycle, f)
fgl sk bed sat ur at ed, unsaturated, or
arorrat E}yn%ycl e conprising one or nore
hetero toms ected fromthe group consisting of
mtrog@ﬁ:,lgallgz)ggm, and sulfur), g) L,,- (saturated,
unsat% gtp aromatic 1 O-nenbered bicyclic ring
syste % ALy 1% cont ai ni ng one or nore heteroatons
sel ectlg)dcf the group consisting of nitrogen,
oxygen, and ulfur) and h) Lu (saturated,
unsat ulr)@(@hiR ;andar omatic 13- nmenbered tri cycl icring
syste 1@3%%’ onaIIy cont ai ni ng one or nore heteroatons
sel ect ﬁl'i'he group consisting of nitrogen,
OXYy genwhath &yl $iLf ) k) epturallnis substitusedlveitt ed from t he
group consisting of -(fOQ-, -C(OQOC, and -C(ONR7-, u
is 0 or 1, BrRReA¥ e RHEIOUDE) optionally is
substituted. st q%ﬁ%ﬁrﬁt sHUBHES ‘or aromatic heterocycle
al ternativel ygl%fﬂ éc)fé taegg%ntogeﬁggarwthth Y
ni trogen at emthmmgnmmrtﬂmghetematommmmtedffmlmt@ gogp consisting of

menbered saturated, unsat ed

het er ocycl enﬁmaearpawggn ae@ ﬁ‘falggw‘ ?IHISO%W uflfﬁtrltuted with one or more
addi ti onal PR l.ected fromthe group consisting of

ni trogen, oxyggar;u and sul fur, and optionally

substi t ut ed i) (Ej:msanaradﬁd nma@umd,gqr@maumrbwd@awwnaﬂy

occurrence, inhdependent IS S ect ed .fromthe group
consi sting SHOSH ?gﬁ'ltﬂ éf MOEy RppOURY | e) =0, f)

=S, g% =NR5, h) =NOR5, i). =NS(O)tR5, j) N NRSRS, k)
MS goteddign t gmemcomstm , 0) NRSR5, P) NRSORS,

u) NRS% @E})u q}%@@gh\l%ﬁ M\,\%P ‘ﬁ%‘ -t). al@g@WBist’a:a .14 saturated,

- NRSC( QhMRGREd, 1) arofaty BEpowyle; 6(13)@%1 mamjvem@:ets;

R|E)5 C( %L@S)@}é\;lsrsa}?s K@Qg Rhﬁgcl%grcﬁa asmp&mg?légﬁs ﬁgﬁgf%?lhe)t&atoms
%)3’\%%% gfdrﬁ the%uﬂ%%r?ﬁng b ditro & VY SRSRE] sutfoy), and g)

macrolide,

- NRSC(

wherein

L is selected from the group consisting of -C(O)-, -C(0)O-, and
-C(O)NR®-,

uisOorl, and

any of b) — f) optionally is substituted with one or more R* groups;

R, R%, and R? are independently selected from the group consisting of:



11) - OC(=NRS) NRSR5, mm) NRSC(=NRS)ORS, nn)
- NRSC( =NR5) NRSRS, 00) - NRSC(=NRS) NRSRS, pp) -S(O 1R5,
waado40SE2NRER5, rr) -S(0O 1N=R5, and ss) R5; RBCTAIS2004/006892
each occurrence, independem#iy is selected fromthe
group consisting of: a) H b) L.-Cl-6 alkyl, c)
L"-C2.6 al kenyl, d) L"-C2.6 alkynyl, e) L -C3.14
satur ated, unsaturated, or aromatic carbocycl e,

- () 14 birbabiax etkyb &) Li-§bealkempd, d0baCo7atkyayl, €) Lu- &3 14 saturated,
.E’ T O 0008520 b HBSAIN. 3. P R ARL ot

one o eroat ons
sel ectigdatlif-eem, bf‘ﬂoﬁfaﬁbl Betefa§tls com@risihig dht bogere heteroatoms
oxygen, and sul fur), g) L" . (saturated, unsat&l %ur
or ar @n@pteé m@nﬂ@rﬁwwnﬁswg: pf %ltrpg?rg OXy&Se AR Suftur), g) Lu-
optio !.u%tedc 8?%?%396&] Sbr Amatc 1P glte@rb%ycﬁgﬁng system optionally
sel ec rom the group Consisti ng o ni trogen,
OXYgersontiting ohé or foredmrttrdgtoins s¢lsetd fratretdig: group consisting of
unsaturated, or aromatic 13- r ed t rin
syst erRitpEso ARYSS, AR W@i@ﬁ@bé?%‘? ufiupfodt gfiomatic 13-
sel ect ihg 8RLE: more heteroatoms
oxygenIﬁngé suﬁtl&llghagﬁséﬁégﬁﬁb ﬁ%ﬂdlmg Cgfeltag%:téed fromthe
gr oup sehvesidstom ghedrouDadsisting Of HHOgen, ygen, SAFNFR):, U
is 0 or 1, d any of b) - h) optionally is
substi t ut edeFIFW one or nore R6 Qroups;
al ternatively, tyg &pecHidris thd @6ep chRetinger -G(dh Clo(e)o- and
atomor atonms to which they are .bonded, tformi) a
menber ed satQCINBE, unsaturat ed, or aromatic
carbocycle, or iij ?l menber ed sat ur at ed,
unsaturated, or 4o ’i @nﬁeterocycl e contai ni ng one or
nore atoms  sel eghyesk B)-diydptienglyos pulsstineed tithgne br more R*
ni trogen, oxygen, and sulfur, wherein i) - ii)
optionally gE)uQﬁLbst ituted with one or nore R6 gr oups;

?%geng%tg% E% b ﬁagc&g %og'eﬁ:%?%?tﬂ‘%?@%jlt% gér;sat%ﬁﬂ t%cv&}ﬁéh {h%? Be

bonded%orth)a =% mﬁﬂberé‘d%—éturht)ad qﬁd@Bﬂrated), oi\lS(o@a(ﬂR‘h,etep()cycle optlonally
=N- NR7R?7, k) -CF3,

contammgmngqmore qt}dm@a@)a‘;qms spsecteé(fatﬁby: grgl)lp c%(s%}&#\l n rj) gén oxygen,

Q R7 7
ands egnall SR il mr O REOSR) Y ) o,
agy, at%‘eﬂﬁ)d@ﬁrreﬁkﬁ) 1nd616@)ibiﬂ]7yﬁ§ se]cct):d Iﬂmﬂqhg)gmup epayisting of:

& Gy ) “Ef 5@&3&@?@ GO

=NR k R7 1 NERNRZRROR’,
R;))W@)RSR@ i) NRg ﬂl ;N 7}F\QT7 2C§(% I\B ]
NR?C( NRAQ(IIRRTE) - @@)01& s»omom a)) -CEOMRARy W) TR C(OR’,

Ot N=R
| ndoperaenPGNE RSB CTR SENR RIS §-cior”
of 1 a) M @ORS Qa).f()@ st bby)cdsyNﬁﬂﬂé cd) W(S) )
L"-C2. 6" al kynyl af ur at ed, JneAt t@ S,
or aroMr@C@NBOBya@B)E‘NRgC@)@ﬁ s N s GNRR’;

mor o hatbr oo DoR 675350 T TRBonY 82%‘ SR GENR IR

11) -OC(=NRNRR?, mm) -NR*C(=NR*)OR’, nn) -NR°C(=NR’)NR’ R®,
00) NR’C(=NRINRR?, pp) -S(O)R’, qq) -SONRR’, 11) -S(0)N=R?, and
Ss) R’;
R3, at each occurrence, independently is selected from the group consisting of:
a) H, b) Ly~Ci alkyl, ¢) Ly-Ca6 alkenyl, d) Ly-Cz.6 alkynyl, €) Ly-Cs.14 saturated,

unsaturated, or aromatic carbocycle, f) Ly-(3-14 membered saturated,



sel ected fromthe group consisting of nitrogen,

oxygen, and sulfur), g) L" (saturated, unsaturated,
wono@roasmaobi ¢ 10- menbered bicyclic ring system PCT/US2004/006892

optionally containing onelét nore heteroatons

sel ected fromthe group consisting of nitrogen,

oxygen, and sulfur), and h) L, -(saturated,
" unsaturated, or aromatic 13- nenbered tricyclic ring

syst enmsgstiatedady arowaiie hetpiogycle aemprising pae plcmarediptespgioms

l ected f t ONSi Sk f ni
oxygertaiegit o 18 0B Rusafint 3448 pRld Ity © Lor
gr oup (sRGted! igtuedted(0Pharontid) 10-maimere@bidydIRY ring system optionally

ui sOorl,and any of b) - h) optionally is substituyted
with eestagringpReorfBersicisoatea seleded fpmiine grougcopgsting of

consi st o] T : - B in 13-

“NC, oflep st by el s R g B gsginae 13

NRBC( Gh&Bbere@{ 9 INRBRBs y sSNRBGH 1) 1R, conthiRBE G)eNRBRBE heteroatoms

-C(S)RB, -C(S)ORB, - S)RB, -C(S)NRBRB, -NRBC( B,

- o smhsmé,frmmg@r@}%@?ﬂsun& QP RIRISREZC, ST

- NRBC( NRB) a - SC2NRBRB, and -S(O)tRB;

alternatively, two R7 groups, taken together with the

atom or atoms t oL iselsiotedfoym gheegrotp petststing 6f R (O)--aCHO)O-, and

nmenber ed Sat@b%ﬁg’ unsaturated, or aronmatic

car bocycl e, )?a 5-7 nmenbered saturated,

unsat urated, or @fQn&ti gnéeterocycle containing one or

nore atons selected fromthe group consisting of 6

ni trogen, oxygemnyadid) Slh)fomlf,)ml%,ls agbstiiges Wik Ore efmere R

i ndependent Ily i s selected fromthe group consisting

of: a) H b¥°PE>Cl.6 alkyl, c) L"-C2.6 alkenyl, d) Lu

C2_6 al kynyl, e) Lu .14 saturated, .unsaturated,. or

ol b BE beanas, e oschiof \HH e it GRS L pich ey are
bondeclil‘forf?igﬁ F?;@S-@qnerﬁseréd effhicd, MRhREAEY, O ArdiRiR dafioBgclong iDra 5-7

teroatons selected fromthe group consisting
membefd siturases mpsabwgigdnor aaerdatichdteropyclepontaining HRE GF Fro&g atoms

unsat urated, or.aromatic 10-nenber keyclic ring
select@fgqrg OPLPB ﬁ%‘?sllﬁiingg%mt%gﬁ?’ 5 YeHE agg s rmlﬁr&é het er oat ons

sel ected frqmufelie) nPUPLEANSiSHIbIGA wit diiogranore R® groups;

oxygen, and sulfur), and h) Lu (saturated,

Ugs ! ; ' 3 lofo dofisibtirOof:
L0234 U i ORI BRcBESA 05 bAp

sel ect aylF fi)@h ¢)Rx, gy bep=00HsiSs &) MRHMNORGFNS(O)R’,

, f 04/ 07877 / S 0Q6
s by OfC Re A s e TR B S R e O
of - Q) 00D R0)oRd 9 -COMMY, o -CHOMMLLLBNR'COIR,

| kyl) - : R4: :
o (GG NRR R B QO GRA - UOINR R AR,

“her ARG R PRI, R IR,

car bocyig) &HC@NRTR’, 8¢)5-NRIe8§eRE df) -NR'C(S)NR'R’, gg) ~C(=NR"R’;
hh) -C(=NR"OR’, i) -OC(=NR")R’, jj) -C(=NR")NR'R’, kk) -NR"C(=NR")R’,
1) -OC(=NR’)NR’R’, mm) -NR’C(=NR’)OR’, nn) -NR'C(=NR")NR'R’,
00) NR’C(=NR7)NR'R, pp) -S(O)R’, qq) -SO:NR'R’, 11) -S(0)N=R’, and
ss) R’;

R’, at each occurrence, independently is selected from the group consisting of:
a) H, b) L,-C1. alkyl, ¢) Ly-Ca.6 alkenyl, d) Ly,-Co.s alkynyl, €) Ly-Cs.14 saturated,
unsaturated, or aromatic carbocycle, f) Ly~(3-14 membered saturated,

unsaturated, or aromatic heterocycle comprising one or more heteroatoms



saturated, unsaturated, or aromatic heterocycle
containing one or nore atons selected fromthe group

woanmsisgi7ag of nitrogen, oxygen, and sul fur, wReTRISZOOUN06892

- ii) optionally is substitihed with one or nore R4
groups; Rl1' is R4; alternatively, two RL' groups,
taken together with the atons to which they are

~ ponded, formi) a 5-7 nmenbered saturated

unsat seletied from theeepri qoBsisARDOIYiEPEen, Gxy§em) and Sif), €) Lu-
e nbegg%slia %{u?ég(tb,d SRRt 1%6&561%&%(@%11& ring gysem optmnally

het er ainrig one or nore atons l ected

me %ﬁt&g}uﬁ@ Bﬁd): strhog hefelrcfatbm@ g@chted)ftygﬁh@ geoug c9n$1smrrg of
erein i) - ii) optionally supst i th one or

nor e RitregesypEygenans %u’sfuﬁsandah%tlelrg a\tzf'é1t %teg’rﬂf gpgatic 13-

R 1 gro t

aro “BoHEbyERERChORAL SEtepbiios Z&af;%%‘;%??’*“ thbrclttoatoms

unsat Wetdced,froan tiergromt cansisting oﬁymiogen OKyE4n) and gulfur),

menbered saturated, unsaturated, or aromatic

Peter o;:]ycl eWBRIaj ni ng one or nore atons sel ected

romthe group CEE‘sséeﬁatcteﬂg'r&ﬁtl{H b @8 Ehsisisy 6€ T(ORMTI0)O, and

sul fur, wherein |) i) optlon%l@@ |slsu%st|t(ufﬁgg)

V\”h one or?(@)}NR R4 groups; R13 is R4; Rl4isR4;

alternatively, 3 and any R14, taken t oget her

with the atons t‘(’)y ?c]haf1 ey are bonded, formi) a

5-7 menbered sat gy RpEbHHL 1§§ubsﬂtutéd Wwithloine or more moieties
carbocycle, or ii yaéﬁg 7}9 rrenbel?fad sat ur at ed,
unsat ur at ed, or @Qﬁﬁﬂﬁr@mﬁ@@o@ﬁy@m@t@grﬂfm ni ng one or

nore atoms selected fegm Tcthlgr gr Qﬂ@&;l Rsn@I\Pf-NOZ,—NRsRS

nitrogen, oxygen, and sul i)

optionally is substitLt@E)R e@C RS,

WO 2004/ 078770 BC?-/ IUSZO%Q;/ gwoggcg)gnk (m} 'F%((DN&%% 0

or 1; and t, at each %Bﬁ@%éoq(éﬁg}frﬁde gié(@gn%

E o, £ e Comouns ey SR s acion

CHB X.: ~,YG R4 X- (E(LS)MéRSel-NRﬁC(S)R @GS R"R:Z\IR’*C(S)OR8

R3’ ’ ’

The sgnpz)(ung agcofggn&ﬁﬁ@@ﬁﬂﬁ%'ﬁgﬁ:%&{%@kgﬁ 0%1‘3381‘8’ and
ORL J-O NRZR3 O O Og(fsh --. (CH2)g--~-N, OB X,

""Y G MK

altematlvely, two R’ groups, taken together with the atom or atoms to which they are

bonded, form i) a 5-7 membered saturated, unsaturated, or aromatic carbocycle, or ii) a 5-7

membered saturated, unsaturated, or aromatic heterocycle containing one or more atoms

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

RS, at each occurrence, independently is selected from the group consisting of:
a) H, b) L,-C . alkyl, ¢) Ly-Ca alkenyl, d) Ly-Co.6 alkynyl, €) Ly-Cs.14 saturated,
unsaturated, or aromatic carbocycle, f) Ly-(3-14 membered saturated,
unsaturated, or aromatic heterocycle comprising one or more heteroatoms
selected from the group consisting of nitrogen, oxygen, and sulfur), g) Lu-
(saturated, unsaturated, or aromatic 10-membered bicyclic ring system optionally
containing one or more heteroatoms selected from the group consisting of
nitrogen, oxygen, and sulfur), and h) Ly-(saturated, unsaturated, or aromatic 13-
membered tricyclic ring system optionally containing one or more heteroatoms

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



wherein O A is selected fromthe group consisting of:
o (CH)r, OC(O, and OC(O-(CH)Tr; r is 1, 2,3, or
wa2oaorg77a macrol ide; and G Rl, R2, R3, R4, XpCYusand006892

g are as defined in claim 148 4. The conpound

according to claim3 having the formula: ORl J-O

NR2ZR3 O X~ NON "OA/ CHB X NOO (CH2)q\,N, G 5.
The conpound according to claim4 having the fornul a:

WD 2004/ 078738 BCT/ US2004/ 006892 150 O ,Z _ J-O

NRZR3 X, N = O\ N, ix'slebred fbnfHR ofoudbdnsiRing of -C(0)-, -C(0)O-
(CH2) g, ~11<, -, N TG 6. The corrp‘g#nd accor di n(g)t’o (©)O-, and

claim5 hawOfg)NHe -€EPM(Cas alkghrand]- O NR2R3 OO

~(CH2) " ~~~N\ VO O(%ACHS NN 7. The conpound
according to cl &l " "wherein G has the fornul a: R11

I%Jjgl 4R12 R11 R11 wherein R11 and R12 are as defined
it 8Raim 1. 8. The conpound according to claim 7,
wherein G has the fornula: R12 F 9. The conpound
decorRisng to claim8, wherein R12 is H 10. The

conpound accordillag to claim8, wherein R12 has the
fatternatisely, R] and B’ Nalen together with the atoms to which they are bonded, form

D) a 5-7 membered saturated, unsaturated, or aromatic carbocycle, or ii) a 5-7 membered
saturated, unsaturated, or aromatic heterocycle containing one or more atoms selected from the

zroup consisting of nitrogen, oxygen, and sulfur,

wherein 1) - ii) optionally is substituted with one or more R* groups;
RYis R4;
alternatively, two R™ groups, taken together with the atoms to which they are bonded,
form i) a 5-7 membered saturated, unsaturated, or aromatic carbocycle, or ii) a 5-7 membered
saturated, unsaturated, or aromatic heterocycle containing one or more atoms selected from the

group consisting of nitrogen, oxygen, and sulfur,

wherein i) - ii) optionally is substituted with one or more R* groups;
RZisR’
alternatively, R'? and one R! group, taken together with the atoms to which they are
bonded, form 1) a 5-7 membered saturated, unsaturated, or aromatic carbocycle, or ii) a 5-7
membered saturated, unsaturated, or aromatic heterocycle containing one or more atoms

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

wherein ) - if) optionally is substituted with one or more R* groups;
RBisR*
R%is R4;
alternatively, any R" and any R, taken together with the atoms to which they are
bonded, form i) a 5-7 membered saturated, unsaturated, or aromatic carbocycle, or 1i) a 5-7
membered saturated, unsaturated, or aromatic heterocycle containing one or more atoms

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

wherein i) - ii) optionally is substituted with one or more R* groups;



\(CH2)v wherein Z is selected fromthe group
consisting of O, NR5, and S(Ot; and WO 2004/ 078770
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conmpound according to cl ai ®90, wherein Zis 0 and v
is 1. 12. The conmpound according to claim?7, wherein
R12 is -C(OCH3. 13. The conpound according to claim
""" 7, wherein R12 has the formula: R5 rl,~ N R4 wherein
P4s @odl;R5 are as defined in claim1. 14. The conpound
according to claim 13, wherein R5 is -C(O) -CH2- CH.
3s 0 Bhée; adnpound according to claim 13, wherein R4 is
16. The conpound according to claim11, having the

E%ewhaoccm%ce hdQBRRSE i90{ 1@1@.- N (1) (CH2) g, ~~' N CH3
F wherein OGAis selected fromthe group

COI’]SI sting of an OC(O) (CH2), ;
fThie sompoynd %300’6]1“134"0%55?“51 Ba‘ﬁ‘%a?lff’ and R, R2, R3,
R12, and q are agrdefined in claim 1. 17. The conpound

accord| ng to clatm ]I\gqé:\r/gwereln R12 is H 18. The
conpound atc aim 16, wherein R12| O N N

WO 2004/ 078770 PCT| US2004 oo 92 152 19, 0% conpound
(10 /\/J/ID (@H ide. 20.

according to c?
The conpound acc ?I ng tg( Y‘n 19, whereln td;e
macrolide is sel ected frop R group consisting of.

QU5 19 Q) Mo Rls s 0o g s 1 T
wherein A, D, G, J, RY 7 }(3 i , X, Y P, and1 q are as %ieﬁned in claim 1.

[\
.

3. The compound according to claim 1 having the formula:
OR!
J—O A~ _NR?R® .
O
o) O—A~Lr : X= ;\/(CHz)qq
CH3 X\ /. G
wherein

O-A is selected from the group consisting of:
0-(CHy),, 0-C(0), and O-C(0)-(CHz)s;
ris1,2,3,0r4;
J is a macrolide; and
G, R}, R?, R, R* X, Y, and q are as defined in claim 1.

4. The compound according to claim 3 having the formula:

OR'
J—0u _~_ _NRZR®

O

. X
‘O—A—— N

&, X~y

00
‘<CH2>q—§:N(
G

5. The compound according to claim 4 having the formula:



ORL7 sT R .0 RI6 O'/R21 R20 , and OCH3 and
phar maceutical ly acceptable salts, esters and prodrugs
woOheraag7r7owherein Qis selected fromthe groupPCT/US2004/006892
consi sting of: NRSCH2-, -CH®-NR-, -C(O-, -C(=NRS)-,
-C(-=NOR5) -, -C(=N-NRSR5)-, -CH(OR5)-, and
-CH(NR5R5) -; R15 and R16 i ndependently are sel ected
- fromthe group consisting of R5 and a hydroxy
protecting group; @QRf er natively R15 and R16, taken
toget her witp— at oomRER® whi ch t hey are bonded,
form R5-ND O 7 Ts selectgd fromthe group
consi sting of. ap.CL.6 al kyf, \blzl C2_6 al kenyl, and c)
C2.6 al kynyl; wherg¢in Qny of_ay - c) optignally is
substituted wi th ofblzor nor'e MoietiesO %éct ed from
t he group consisting of i) -G?\@CHQ)H)"@ sat ur at ed,
unsaturated, or aromatic carbocycle, nd-gii) 3-14
menbered saturated, unsaturated, or aromatic
het er ocycl e contai ning one or nore atons selected from
6. R Bhpehnd saosdisg tondaimi 5 having gerforrondagen, and sul fur,

wherein any of ii) -,iii) optionally is substituted
with one or noreY¥® groups; RI8 is selectqgfromthe
group consi sk . _WNB*RI04/ 078770 P 04/ 006892

153 a) -OR15, b)[ C -6 al kyl,,_c) (Chag sl keqyl , d) C2_6
al kynyl, e) - ® ""i‘ﬁ‘—dAf -TNRSRS, whérer@ any of b)
- d) optionally istsubstitu with one or nore R4
groups; alternatiVely, R15 and R18, taken toget her
wWth the atons to which they are bonded, form R22 O

wherein V is CH.or N_. an . 181 : ;7 R19 is

7. _'Ee qosapoyngd apopsging go 91,alrﬁi SWE%%mR(?[ § ?%%(f%ﬁﬁl%lgg et her
with the atons to whi chRthey arR' bonded, form a
5-nmenbered ring by attachRent Ao each other through a
i nker selected fromthe consi sting of:

-O(R4) (R4) O, -O(Q QO 5r? NRSC(O) O,

-OC(O) NOR5-, - N( OR5) OC( O) N- NR5R5- |
-N(NR5R5) C(O) O, -OC(O) CHR - CHR4C( O O
R11 R11
wherein R! and R are as defined in claim 1.
8. The compound according to claim 7, wherein G has the formula:
R12
F

0. The compound according to claim 8, wherein RZisH.

10.  The compound according to claim 8, wherein R!? has the formula:

Y
I
j’% \(CHZ)V

wherein
7 is selected from the group consisting of O, NR’, and S(O);; and



-OC(S) O, -OC(S)NR5-, NRSC(S)O, -0OC(S)NOR5-,

-N(OR5) C(S) O, -0OC(S)N-NR5R5-, -N(NR5R5)C(S) O,
woouUBYEHRA-, and - CHRAC(S) O ; alternatively, PQI/URL®H/006892

and R19, taken together w tift the atons to which they

are bonded, form CN H3C WN ORl7 wherein Wis

O, NR5, or NOBS;, R20 is selected fromthe group

consisting of: H F, d, Br, and Cl1_6 al kyl; WD

2004/ 078970 2ErBUS2004/ 006892 154 R2 at each

occurrence, independently is selected fromthe group

ns, | rnatlvely
1. s @ﬁaoﬂ@d Qécord[ﬁéto d%ﬁflg% r@{répeéﬁlgqg@ arldl ¥ & l,
NRSR5. 1. The conpound accordi ng % o cl a| m1, vvher e| nJ
12.  iThesehmpotmdladoonting treclgino tipvivasein iR isn§ (9)CHs. 000 OH
OCH3 HO CH - 11HoC]—I.,,nCIZH Oss ,e HOCH 3 OO
12
13. 8"}@ qqmpmu:ac? accorc&lg 19 0168-% ’%Oh%jhe %%FB 00 O, ’
""OH F
R®
‘/\N/
_N
j?ﬂ \)\R4
wherein R* and R’ are as defined in claim 1.
14.  The compound according to claim 13, wherein R’ is —<C(0)-CH»-OH.
15.  The compound according to claim 13, wherein R*isH.
16.  The compound according to claim 1, having the formula:
OR’ o
J—Ou A~ _NRZR3 o)
/(CHZ)q””C'f
O ‘v / N
o N
N/
CH3 R12
F
wherein
0-A is selected from the group consisting of:
0-(CHy);, 0-C(0), and O-C(0)-(CH)s;
ris 1,2,3,or4;
J is a macrolide; and
R! R% R%, R'?, and q are as defined in claim 1.
17.  The compound according to claim 16, wherein RZis H.
18.  The compound according to claim 16, wherein R%Zis

L



~CH3 ' N\NOH\N

"10H 0 OO0OO0OO0O0
WO RHOD7O70 O ' OH O nu

2004/ 078770 PCT/ US2004

HN-, ' N(CH3)2 HO OH OH HO OOH HO
H2 10CH3 NN HN\Y/"N(CH3)2 0 OWN O
00 0 A OOO I F 0 OPeFHURD04/006892
/006892 155 ~NCNNGOCNNI -N

NOi I ~NOO OCH3 ONONOCH3 OCCH3 n1 m O
yesOOOIFO 'C]—I OCH3 ONONI N HOOCH3 \ \ °
ui 00 HO~-HOHO~ O FOOQOOO0OO0O0 N O

19. of he compoun accordmg to claim 1, wherein J is a macrolide.

20.  The compound according to claim 19, wherein the macrolide is selected from the group

consisting of:

and pharmaceutically acceptable salts, esters and prodrugs thereof, wherein

Q is selected from the group consisting of:
~NR*CH-, ~CH,-NR’-, -C(0)-, -C(=NR’)-, -C(=NOR’)-, ~C(=N-NR’R®)-,
-CH(OR®)~, and -CH(NR’R®)~;
RY and R!® independently are selected from the group consisting of R’ and a hydroxy
protecting group;

alternatively R' and R'®, taken together with the atoms to which they are bonded, form:

RY is selected from the group consisting of:
a) C1.¢ alkyl, b) Cy.¢ alkenyl, and ¢) Cy.¢ alkynyl;
wherein any of a) — ¢) optionally is substituted with one or more moieties
selected from the group consisting of
i) ~OR®, ii) Cs.14 saturated, unsaturated, or aromatic carbocycle,
and iii) 3-14 membered saturated, unsaturated, or aromatic
heterocycle containing one or more atoms selected from the group
consisting of nitrogen, oxygen, and sulfur,
wherein any of ii) - iii) optionally is substituted with one
or more R* groups;

R!® is selected from the group consisting of:



NN ON HOOCH3 HO HOO HOui OO0 | OO0 0 O 710CH3
OF H, and 22. The conpound according to claiml1,

wohaewmgr7d is: N HOOH O OO0 O0,. O"'""H OBEB/USABDL/006892

The conpound according to afaim 1, wherein: RisH R2
is methyl; and WO 2004/078770 PCT/US2004/006892 156
R3 is net hyI 24. The conpound according to claim1,
wher ei n: isH Rais H and R3 is nmethyl. 25. A
conpo lameRéig |bb1 6§15 bikyb1 o) (itsallensedbEhe @Ilkﬁ’nﬂnﬁ): K40 o apd
COﬂSI&b'I\%g%-I ~5F NFN(O\NN NOHHONNO OH
HOnNn HOOHN-11 - ONNs" 0,000

0", 00 O’Whe@ellrll'aﬁ}]'o'fg'l d)opEbRalgGsButitutedwith\on or more R*
groups;
alternatively, RY and R*, taken together with the atoms to which they are bonded, form:

,.u/l/////

wherein
VisCHorN, and
R* isl——OR5 , Or R’
R is -OR";
alternatively, R'® and R, taken together with the atoms to which they are bonded, form

a 5-membered ring by attachment to each other through a linker selected from the group

consisting of:

form:

~OCR*)(R*)0-, ~0C(0)0—, ~OC(O)NR’~, -NR’C(0)O-, -OC(O)NOR’-,
N(OR®)C(0)O—, -OC(O)N-NRR’~, -N(NR’R*)C(0)O-, -OC(O)CHR?-, -CHR*C(0)O-
. -0C(8)0-, -OC(S)NR’—, -NR*C(8)0~, ~OC(S)NOR’-, N(OR*C(S)0-,
-OC(S)N-NR’R*-, -N(NR’R®)C(S)0~, -OC(S)CHR"-, and —CHR*C(S)0—;

alternatively, Q, R, and RY, taken together with the atoms to which they are bonded,

wherein
W is O, NR®, or NOR’;

R is selected from the group consisting of:

H, F, Cl, Br, and C;.¢alkyl;



OHN N\NNHOHONOHN OOHHOOHHO ""O \\ ,. N

v, r 00n0OO 00 "'"OH,OH 10CH3 , and or a
wohersvageuti cal | y acceptable salt, ester, or pPOTUSZ04/006892

thereof. 26. A pharnmaceutiad conposition conprising a

conmpound according to any one of clains 1-25 and a

phar maceutically acceptable carrier. 27. A nethod of

treating a mcrobial infection in a mammal conprising

#dhianeaharccmgertee, infependenthyds selected frewtthe groamsantistatg of:

conpoggdfi%gg%%j @ any one of clainms 1-25. WO

2004/ 078 / 4/ 006892 157 28. A nethod of

treating a fungal infection.in a namal TR 5
aliFaedl s iagk T GEOHS KAR INRSICR AT et TG SOk 2
conmpound according to any one of clainms 1-25. 29. A

R R8fhpBind A&3tdiAG P18 BSitidréin41iS 8&ed ford tHBEAD consisting of:
conprlg ng admnistering to the mmmal an effective

anount of a conpound accor

ing to any one of clains

1-25. 30. fAuret hod of trealipg a proliferative disease
inanm I"anprising adm NI gkaring to the Xawmal an
ef f ecth unt of a maccording to jany QpA, of
cl ai ms 1. A neth f_tgeating a VP o

i nfectlioh i a mammal ¢onprijsing adm ni st eXing. 1ost he
manmal : i ve amowntYofo,acconpound &ccorging to
any one of CI§§§B-1-25. 32. A nethod of tr an
inflammatory @isgase in a manmay; compysi si ng

admi ni stering @bs the mammal an B$¥fective amount of a
conpound according to any one of clains 1-25. 33. A
nmet hod of treating a gastyointestinal notility

[ £ng admnisteri\ng to the
f oa conmpound agchnrding to
, j . {The met hod accqrdingyto
any onevgf s 27- 33~ghereish the conpoy (e
adni ni stser ot'al Iy, pagentally, or topical)y.

met hod of 4 @esizing_ﬁ c nﬁo_ﬁ ccordihg to
clainms 1-251 36. A nedical deviceg,containieg/a
compound accordi ng to any one b&f%@ns 1-25. F37. The
medi cal devi ce according to claim 36, wherein the

device is a stent.

iy > NCHg)




WO 2004/078770 PCT/US2004/006892
155

22.

23.  The compound according to claim 1, wherein:
R'isH;
R? is methyl; and



WO 2004/078770 PCT/US2004/006892

156
R? is methyl.
24, The compound according to claim 1, wherein:
R'isH;
R*is H; and

R? is methyl.

25. A compound having the structure selected from the group consisting of:

®

or a pharmaceutically acceptable salt, ester, or prodrug thereof.

26. A pharmaceutical composition comprising a compound according to any one of claims

1-25 and a pharmaceutically acceptable carrier.

27. A method of treating a microbial infection in a mammal comprising administering to the

mammal an effective amount of a compound according to any one of claims 1-25.
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28. A method of treating a fungal infection in a mammal comprising administering to the

mammeal an effective amount of a compound according to any one of claims 1-25.

29. A method of treating a parasitic disease in a mammal comprising administering to the

mammal an effective amount of a compound according to any one of claims 1-25.

30. A method of treating a proliferative disease in a mammal comprising administering to

the mammal an effective amount of a compound according to any one of claims 1-25.

31. A method of treating a viral infection in a mammal comprising administering to the

mammal an effective amount of a compound according to any one of claims 1-25.

32. A method of treating an inflammatory disease in a mammal comprising administering to

the mammal an effective amount of a compound according to any one of claims 1-25.

33. A method of treating a gastrointestinal motility disorder in a mammal comprising
administering to the mammal an effective amount of a compound according to any one of claims

1-25.

34.  The method according to any one of claims 27-33 wherein the compound is administered

orally, parentally, or topically.
35. A method of synthesizing a compound according to any of claims 1-25.
36. A medical device containing a compound according to any one of claims 1-25.

37.  The medical device according to claim 36, wherein the device is a stent.



