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Since the discovery of penicillin, pharmaceutical conpanies have produced a
nunber ofweanvebiaedseri al agents to conmbat a w de vari ety pofi/usaaioiizas
infections. In the past several yearsi there has been rapid enmergence of
bacterial resistance to several of these antibiotics. The nultidrug

resi stance anong these bacterial pathogens. may al so be due to nutation

| eading to nore virulent clinical -isolation. Perhaps the nost disturbing
occurrence has been the LSl on. r esi ; anconycin, an
antibiotic generally re@még@‘%ﬂé&éﬁbﬁﬁﬂgﬁggéort for serious
Gram positive infections. : This is true especially of sone

Gram positive pat hogen groups, such as staphyl ococci, pneunobcocci and
enterococci (S. Ewig et at; Antibrgﬂﬂkﬁyﬁégistenz bei Erregern anbul ant
erwor bener #{REVMROSKLERES bi i(lﬁﬂbh&:&ﬂicbﬁtiéﬁ%bﬁx%&ﬁl@@hb% @a&ﬂé&ﬁﬁmﬁa
outpatient-acquired respiratory tract infections); Chenother. J. 2002,

12- 26; offantipacferiaragems e copbeta Widrivaristy afibasterial infeetions. Tadhaspasheeveral
anti i ' % ' ] fect D) 15 33
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Ent er oblermultjdr@p resistdwetaprangrthes8draciriabpatBagenls Inoegy; al&@h badyelicamutdtioopl asna,

and the l.ike. : robl em qf .. equal |.arge di.nension i s the:inecreasing
et dRadihg Fo mere wisplenbRREE TR Perhes e Rl WPBBinebery e Jet BeShoy oac
( MRSA) tha aedugsitibh Bif eadistinsoel tatvascdmydifl, akoddtibvétitegendtalyi re farded 80theGigbnt of .

resi stant organisns, 8?@?:1%{ MRSA strains are resi-stant to nost of the known
ant i bilﬁftir_ﬁi‘f B SORREA _'é’Pﬁ’é‘.VFl_ CB&ai ned sensitive to-vanconycin. .
However, i NnTHisq¥4raé eshRidINCSRafie Grahpositive phh¥ed 64, Buélesy sthgfoddckt)i cal
i sol ates and grow ng problem of bacterial resistance, there is an ur%ent
need fRICVAOROHYIABE FRiFFowe] (- Eavigrt aky Aydbigtka-Resistens benEregeng ampylant
cur r end b ritdep h@é{ﬁ%gsiﬁ‘eﬁ%ﬁ&swtﬁo@é RRRISEE in pathogent MFSuPaABhOfEqUHES T dr ug
resi stance has recently rekindled interest iIn tﬂe search for new structural

cl assesspiratant trast snfeetionshfehamathen. 1. 2002 1.1 12-Mede Tsaeven Dgvelonmeatandof t he

| nventd T e- L engi e ings for
et o Hoped of bacteHAPH&id ARBAS ntinl8lal et LUGHARTCIE, Hiftct, BEC MBOE) 1

t r eat nBep: 165 3hFapmn3. 8- bl S)aswidloasBtaphylofocons Streptowpecusy Mycobtacterium,
bacterial infectjons. . Furtherpore,. there i negd .f,or net hods.,f,0r;.

ot oEfterdcBRER: CBMiepbHERAR BBEENo il CnfallRiE iSor TRt W ke e
provi ded heAeproblehmofxmaliy gt dirhfisismisahd imereapin@\ihcidence afahgpaionel viziilent,
formula J:. .. WO 2007/ 142986PCT/ 1JS2007 768 2 In.yet .anot her aspect, the .
| ovontTtC e SRR SR (RSAY amins dinieh s Hloes FdPrChe LOT

the i nweniwiie. PKOWitH8andoragdih eesidatiorbatisns, anadyl MRSMDstrains are resistant to
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~ most of the known antibiotics, but MRSA strains have remained sensitive to vancomycin. -

However, in view of the increasing reports of vancomycin resistant clinical isolates and .
growing problém of bacterial resistance, there is an urgent need for new molecular entities
effective against the emerging and currently problematic Gram-positive organisms.

This growiﬁg multidrug resistance has recently rekindled interest in the seai‘ch for

new structural classes of antibiotics that inhibit or kill these bacteria.

- Summary of the Invention
The;e remains a need for new treatments and therapies for bacterial infections. There
is also a need for compounds useful in the treatment or preventibn or amelioration of one or .
more symptoms of bacterial infections. - Furthermore, there is a need for methods for
modulating the activity of the elongatioﬂ factor EF-Tu, using the compounds provided herein.

In one aspect, the invention provides a compound of formula I:



1. In another aspect, the invention provides a conpound of fornula IV:

GJ ro-A V. In another aspect, the
i nvent i orwprovidemea conpound of forrmula Vi WO PCT/US2007/012768
2007/ 142986PCT/ 1JS2007/ 012768 4 V. |Im anot her aspect, the invention
provi des a conmpound of formula VI: WO 2007/ 142986PCT/ 1JS2007/ 012768 5 In
yet anot her aspect, the invention provides a conpound of formula VII:
VI1. WD 2007/142986PCT/ 1JS2007/ 012768 I n anot her aspect, the invention
provi des ‘a conpound of fornul a~'¥| Il : -
RS

In still another aspect, the invention provides a compound of .fofmlila HI:



VI I n anot her aspect, the invention provides a nethod of treating a
bacterial infection wherein the treatnent includes admnistering to a

subj ect iwoOneedi4tdser eof a pharnmaceutically acceptabl e arounts2@f7/o®76®nmpound
of formula I, I, IlI, IV, V, VI, VIlzor VIIl, such that the bacteria
infection is treated. I n anot her aspect, the invention provides a

met hod of treating an EF-Tu associated-state wherein the treatnent includes
adm nistering to a subject in need thereof a pharnaceuti-.cally-acceptable -

amount of a conpound of formula I, 11, LII, IV, V, VI, VIl or VIIl, such
that the EF-Tu associated state istregted. In still anether aspect,"
the invention provides a ngthod bt ting, i-nhibiting or preventing the -
activity of EF-Tu in a sulfj\ect N fieed thereof, which.includes :

adm nistering to the subjec harmaceutically acceptabl e amount of a
conpound of formula“l, II,- 11,4V, 'V, VI, VII or \@tl. I n one enbodi nent
a bacterial infection is trea g in a subject i.n nged thereof. WO- .

spectrs t he I nvent *
g the activity -of
adm ni stering to the

2007/142986PCT/1J82007/0%2768~7_ I n anot geer

provides a nethod of tregaking
bacteri.da in a subjeet in ng

subj ect a pharnaceuticalg ascepta ognd of fornula I,
L, 1HE, 1V, v, VI, v Ror .V Ner eijn anteracts-with any
target in the life cycle of the bactNria.- dne Lment, the target is

EF- Tu. I'n anot her aspe€t Nst he i nventi®™n prgvi des a nmethod of treating
a bacterial infectionin a- i , Wherein the jreatnent includes .
adnministering to a subject A n need®'t her eof a.ﬁﬁﬁr Qﬂically'aCceptabLe _
anount of a. conpound of”T formula I, gel,, 111, IV} V, VI, VIl or IlI, and
a pharmaceutical ly acceptghle captfiey? sueh that 't bagt eri al infection i's
treated. . In still Rinot t he i nventi ol provi des a met hod of
treating a bacterial i G . i'ncl udes adnt ni stering
to a subject in need thefeof “gaphar macdluti ¢kl ctfoe anount- of a .
conmpound. of the fornuugmk* | L P I I I A VACS ‘or VIIIl, -in conbi nation
wth a pharnaceuticaﬂ?y ef®8ctive amount “of . i onal t Her apeuti ¢
agent, such that' the bacterial infection is treatedR®1n one enbodi ment, the
conpound of the formula 1, I, IIl, IV, g VI, VIl -or VIII and the other
pharmaceutical agent are adm nistered as part of the same pharnaceuti cal
conposi t i onln anpthermshest. hetovintientprovides @ eomppenrdl of formulafdnula 1, H, 111,

IV, V, VI, VIl or VIl and the other therapeutic agent are adm nistered as
separate pharnmaceutical conpositipgng, and the compound is adm nistered
prior to, at the sane tine as,'orf?jTTﬁmﬁng'adninistration of the other
agent . I n"anot her aspect.,_Ahe invention provides a-packaged bacteri al
infection treatnment, conprisé¢d formula I, 11, H, IV, V. VI, VII or
VII11, packaged with instruct? for using an effective ampunt of the

conpound to treat a bhacterial [nfection. I
i nvention provides a nethod k[,eating acne in
wherein the treatnent includes afimi nistering to
pharmaceutically - -accept abl of} a
IV, V. VI,. VIl or VIII. yet r ., the invention provides
a pharmaceutical conposition ghich include®®a cepol@d of formula 1, 11,

L1, 1V, V, Vi, VIl or VIIL,Nan >at | east one p%arnaceutioally accept abl e
carrier of diluent. Detailed cription af thé'hiféhtion This invention is
[

n.@anot-her aspect, the

ect i n need thereof,

subject a ', 4 :
of formula |, 11, III,

directed to conpounds,thP pti de conpqounds, and ifnternediates thereto, as
wel | as pharnaceutical co itio ont ai ni ng thesconpounds for use in
treatnent .of bacterial infecton. inyention ishlso directed to the. -

conpounds of WD 2007/ 149@%% 768,8 th&_invention or
conposi tions thereof as nodul ators of [ '

th . actor EF-Tu. The -
conpounds are particulapkauseful-in ihtﬁ*Tﬁ{l ith the life cycle of
bacteria and in treating or preventing a bacteri al ’

i nfection or
physi ol ogi cal conditions associated therewith. The!/present invention is-
al so directed to nethods of conbination therapy for\inhibiting EF-Tu
activity in cells,  or for treating or preventing a bacterial infection in
patients using the conpounds of"the invelkYion or pharnaceuti cal

conposi ti N1 'ar(ljorthel:(r' e}s%eétb &xrezeigéenfion provides a compound of formula V:



In one aspect, the invention provides conpounds of the formula I: Rl 1.
and pharnmaceutically acceptable salts, enantioners, stereoisoners,

r et ai ner swoteat@easss, di ast ereoners, atropi somers or raeerASe®7wEseOof |

i ncluding the pyridine N oxide thereof; wherein A is selected from
the group consisting of a bond, H -(CH)-, -C(alkyl)2-, -(CH)1-8-, -
[C(alky1)2]1 8-, -(cycloalkyl)-, -(aryl)-, 4heteroaryl)-, -C(0)-,

-C(0)C(0) -, CXO)O- - C(O)N(RBa)-, -S(0)2-, -5S(0)- -S(0)2N(R8a)-
-S(O)N(R87- - C(=NR8) N( E2. 8a) - ,- ( NR8)N(R8a)C(O) - C(=NR8) -,
-C=C-¢(0)-, -C=C C(0)0-, .-'C;c-c(PQ)N(Rsa) WO ' ‘ -
2007/ 142986PCT/ 1JS2007/ 012768 9 N—pgt2 G |s absent, .or selected fronlthe
group consi'sting of H -[C( )] x-, [C(Ra)(RbA O-[C(Ita) (RO ly-;

[C(Rax~ ) (1t b) b- N( R8a) - [C( .gﬁ Ay-, - (cycl oal kyl ) - - (heterocycle) -

-(aryl)-; - (heteroaryl) ""J'is selected fromthe .group . con5|st|ng
of H F, 0- al kyl , N(R8a)2 1 44. (R8a) 3, -N(R8a) C( yglkyl, CQ211, .

( 0)N(R8a)2 Coe- al kyt-,. P( 2, P(0)(0-allc and a substituted

ni t rogen- cont ai ni'ng heteroc cle; |l . ed fromthe group

consi sting of. H alkyl, F, - OR, -(Cl12)04-J and
-R41'; Rb'is.selected fronlthe grou NEosisti hg of H yalkyl, and F; x and y
are each i ndependent|y; " int " RIS %elected from -H,

C(alkyl)2 J, -Rdb. - ' he group consisting of H,
substituted or.unsubstitute , OC(0)N(R')2 and -

N(R88) z; . R2b is ted fromthe group co S|st|ng of absent, H and
al kyl ,- or R22 and R21' rm = - = R3 an R 2 are.
each, rndependently,ZSeIected ‘tfje gripup consistiing of H hal ogen,

OR4b, -G J, and N(R82)2 {/ NCt r n1thp grayp consisting of H,- and

al kyl; . R4l is sel ALongpl sting of alkyl and

- (CH2- CH2- 0-) a- R9, wherer™ n'is an’ i nt eg o or averagi ng 1-60, 000,
e.g.;, 1- 500, 1,000, 2,000, 3,000, 4,000, 5,000° 10)\000, 20, 000, 30, 000,
40, 000, 50, 000, 60, 000 RO is selected fromthe gr up consi sting of H,
al kyl, -and’ R4b , O

V.

In another aspect, the invention provides a compound of formula VI:




R8 is selected fromthe group consisting of H CN, NO2, alkyl, cycloalkyl,
and S02-al kyl ; It" is absent, or selected fromthe group consisting
of H, -(avkyeb)ria2986cycl oallcyl)-, C(al kyl)2-J, -R4b, wheceius208aizmah al so
cyclize with the atomto which R a issbonded to forma 3, 4, 5 6 or
7-menbered ring that is aromatic or non-aromatic and may contain one or
nore heteroatons, wherein the ring may be further substituted one or.nore
times with substitutents that are.the sane or dlfferent. and R9 is sel ected
from the group conS|st|ng of .H, al kyl and CH2CO2 | n_one enbodi nent
of formul a In yeRanothen aspesfathrgnygnsion prayigesa C¢r§p@111<130f formylecYHer enbodi ment
of fornula I, R2b, WD 2007/ 142986PCT/ 1JS2007/012768 10 I.n anot her,

enbodi nment , formula 1 is represgnted by a conpound of formula R / N—----A
H and pharnaceutlcally acceffFad|.e salts thereof. In another -aspect, the
invention provides a conpodnd of, the formula I11:- WO ' o
2007/.142986PCT/ 1JS2007/ 012 A 111 and.pharnmaceutical |y acceptabl e

salts, enantioners, stereoisoners, rotaners, tautoners, diastereoners,

atropi soners or racemates' t , including the p orge N-oxi de thereof;
wherein Rat, R21', R3, R4aR4IN. R5, nl2, Ic A G have -t he meani ngs
set forth for fornmula I; ’ Coo




and ring L is selected formthe group consisting of cycloal kyl,
het erocycl e, aryl and heteroaryl, all of which may be further optionally

subst i t utwo 2007132984 G- J. I n one enbodi ment of forocws2007i0127R2b, R4i
and It5 are H and R4a is (IL. In anosher enbodinent of forrmula I1l, R2b,

I n anot her enbodi nent, fornula Il is represented by a conpound of fornula
IV: 1V and pharnaceutlcally acceptabl e salts thereof whereinring L, A G
and J have the neanings set forth for fornula Ill. In another aspect, the

i nvention provides a coipound of the fornula V: WO . .
2007/ 142986hanoties280ert.0he egntign pipvidesrastompeuad pfifernRila VIIL: wher ei n
RI, 12.1 and R2a are each, independently, selected fromthe group -
consisting of I-1, substltuted or unsubstituted al kyl, alkyl-aryl,

het er oal kyl ,. heterocyclyl, heteroar
cycl oal kyl, al kyl oxy, aIkyI arylo | oxy heteroaryroxy,

het erocycl yl oxy, "cycl oal kyl gxy, ami ng, Alk o, arylam no, . .

al kyl -aryl.ani no, aryl am no,RQet er g¥mHani no, cycl oal kyl ani no,

car boxyal kyl am no, arIyIaIkipryé?nd het er ocycl yl am no; all of whi ch may be
further independently substituted one or nore times with Z1 and Z2; wherein
Z1 is al kyl, . al kenyl, alkyny$, Eloalkyl, cycl oal kyl - al kyl", heterocyclyl,
heterocyclylalkyl, aryl; al kyl , arylalkyl, arylheteroaryl, heteroaryl,
het erocycl yl.am no, al kyl , ‘o, heteroarylal kyl; wherein Zi can be.

i ndependent |y .substi tuted Rnor e ofs Z2 noi eties which can be ‘the
same or different and are i ' wherein Z2 is hydroxy,
al kyl ,;” aryl, alkoxy,.aryug | t hi o, amino, al kyl am no,
arylarnino, al kyl sul fonyI® onam do, aryl sul fonam do,
car boxy, carbal koxy, carboxam go, ONY Fﬁlkoxycarbonyloxy,

al kyl urei do, aryl ureido, hal 4 or nitro; wherein each
of said. alkyl, alkoxy, and anyl N 2007/ 142986PCT/ 1JS2007/ 012768 14 can be
unsubstituted or optionally j dently substlthﬁeH W_LIp one. or ‘nore

noi eti es which can be téo me or different and are i nd€pendently sel ected
from al kyl, al kenyl, alkynyl, cycl oglkyl Réycloalkyl allkyl , heterocyclyl,

het er ocycl yi al kyl , aryI aLN ar ar aIkyR aryl hete aLyF heteroaryl
het er ocycl yl am no, alkylﬁbter ryl\and heteréarylalkyl or Rl and’
Ria may together form is aromatic or
non-aromatic and may cont \ i) the ring may
be further -substituted omQ\C} more times @ithisub%itytents that are the
sanme or, different. I'R*0ne Rivbodi nent of f S is OH In another
enbodinent ‘of t-he conpounds of the invention, R is H orR€H3, and together
form H, or togther forma functional group selected fromthe group

consi sting of ' . : : :

aryl heteroaryl, alkyl - heteroaryl

Vi1 .

In ar_x'oth‘er',aspect, the invention provides a method of treating a bacferial infection
wherein thé treatment includes administering to a subject in need thereof a pharmacéutically
accépﬁble amount of a compound of fofrnula L 11, IIL, IV, V, VI, VII or VIII, such that the :
bacterial infection is treated. |

" In another aspect, the invention provides a métnod of treating an EF-Tu associated-
state wherein the treatment includes administering to a subject in need thereof a .
pharmaceutically acceptable amount of a compound of formula I, I1, III, IV, V, VI VII nr
"VIII, such that the EF-Tu associated state is treated.
' In still another aspect, the invention provides a method of treating, 1nh1b1t1ng or
preventing the activity of EF-Tu in a subject in need thereof, which includes administering to
the subj'eét a pharmaceutically acceptable amount of a compound of fofmula.I, I, IiIA v, v,
VI, VII or VIII. In one embodiment, a bacterial infection is treated in a subject in need
thereof. - '



WO 2007/ 142986PCT/ US2007/ 012768 16 :fl4K OH OH , -th>L-C"1 HN--ert.../NH
I th>LO\ coN HNH2 Prb Ob In anot her enbodi nent of the conpounds of the

i nventi orwwORbov24ds and A-G J SIC togther form a functi ecalusgegomsel ect ed
fromthe group consisting of PTie PH 7/ ON 70R13 ---Tr 00,

In another aspect, the invention provides a method of treating, inhibiting ot preventing
the activity of bacteria in a~s_‘ubj ect in need thereof, which includes administering to the: .
'subject a pharmaceutieally acceptable amount of a compound of formula I, II, 111, IV, V;, VI,
VII or VIII, .whereirn the conipound interacts with any target in the life cyc'le of the bacteria.‘ |

In one embodiment, the target is EF-Tu.

In another aspect the invention provides a method of treating a bacterial i‘n’fectidn ina
subject, wherein the treatment includes administering to a subject in need thereof a
pharmaceutlcally acceptable amount of a compound of the formula LIL I, IV, V VI, VII or

VIII, and a pharmaceutically acceptable carrier, such that the bacterlal infection is. treated

In still another aspect, the mventlon- provides a method of treating a bacterial infection
wherein the treatment includes adininisteririg to a subject in need thereof a pﬂérrrlaceutiealIy
effective amount of a compound of the formula I, I, III IV, V, VI, Vil or VIII, in . .
combination with a pharmaceutically effective amount of an additional therapeutlc agent
such that the bacterial infection is treated In one embodiment, the compound of the formula ’
LILOLIV,V, VL, VIl or VIII and the other pharmaceutlcal agent are admlmstered as part of
the same pharmaceutlcal composition. In another embodiment, the compound’ of the formttla_
LIL 1L IV, V, VI, VII or VIII and the other therapeutic agent are administered as separate
pharmaceutical eomﬁositions, and the compound is administered prior to, at the same time as,
or following administration of the other agent. |

In another aspect, the invention prov1des a packaged bacterlal infection treatment
compnsed of formula I, 1L, II1, IV, v, VI VII or VIII, packaged w1th 1nstruct10ns for usmg an
effectrve amount of the compound to treat a bacterial infection.

In another aspect, the mventlerI provides a method of treating acne in subject ip need
thereof, Wherein the treatment includes administering to the subject .a pharmaceutically -

acoeptable amount of a compound of formula I, II, IIL, IV, V, VI, VIL or VIIL.

In yet another aspect, the invention provides a pharmaceutlcal composmon which
mcludes a compound of formula I, IL, 111, IV, V, V1, VII or VIII and at least one -

pharmaceutically acceptable carrier or diluent.

Detailed Description of the Invention
This invention is directed to compounds, e.g., thiopeptide compounds, and
intermediates thereto, as well as pharmaceutical compositions containing the compounds for

use in treatment of bacterial infection. This invention is also directed to the compounds of



and O wherein Ri3 is selected fromthe group consisting of hydrogen,

hydr oxynmet hyl , and am nonethyl or fromthe group consisting of: WO

2007/ 142986Ra¥/1488607/ 012768 18 , OH "Cr/ N1 ;  wher eCm/us2003/0a768 nt eger
equal to or averaging 1-500, 1,000, 2g000; 3,000, 4,000, 5,000, 10,000,

20, 000; 30, 000, 40, 000, , 50, 000, 60, 000. I n anot her enbodi nent of
formulas | or Ill, the core pyridine functionality. is of the follow ng

N- oxi de formul a: | nane ‘enbodi nent of the conpounds of the invention,
when'J is not F, J is bonded to O or N In another enbodi nent, when Rb is
not F,thiinvestiop oRcappostiensaheieat anmednlaiis of Br denastipadagtor E¥-Tuy The v and v

(incl L&h%uﬁﬁ@&%%@dl&?}l Lééﬁxl in interfering with the life cycle of bacteria and in trééting
or preventing a bacterial infection or physiological conditions associated therewith. The =~
preée_;nt invention is also directed to nietho_ds of combination therapy for inhibiting EF-Tu

_ activity in cells, or fpr treating or prevenﬁng a bacteriél infection in patients using tfxe i
compounds of fhe invention or pharmaceutical compositions, or kits thereof.: .

" Im one aspect, the invention provides compounds of the formula I:

" and pharmaceutically acceptable salts, enantiomers, stereoiéomers, rotamers,
téﬁtomers, diastereomers; atropisoxﬁers or racemates thereof, including the pyridine N—ogidc
thereof;

wherein . .

A is selected from the group consisting of a bond, H, -(CHZ)-? -C(alkyl),-, -(CH3)1.g-, -
[C(alkyl)]1-s-, -(cycloafkyl)-, -(aryl)-, -(heteroaryl)-, -C(O)-, -C(0)C(0)-, -C(0)O-, - '
C(OIN(R®-, -S(0)z-, -S(0)--S(O1NR™)-, -S(OINR™)-, -C(=-NRINR®)-, -
CENRYN(REHC(0)-, -C(=NRY)-, -C=C-C(0)-, -C=C-C(0)O-, -C=C-C(0)N(R8*‘_-; .



WO 2007/ 142986PCT/ 1JS2007/ 012768 19 acceptable salts thereof, as well as
enantionmers, stereoisorners, returners, tautoners, diastereorners,

at r opi sorwpo0avisemeer nat es t hereof, including N pyridi necorisdes/oiires eof )
are shown below in Table A and Table B, and are al so considered to be
"conpounds of the invention." The conpounds of the invention are also
referred to herein as "antibiotics" and "EF-Tu inhibitors." In yet another
aspect, the invention provides a conpound of the formula VI: - and
pharnaceutlcallg ‘acceptabl e sal'ts, enantioners, stereojsqners, rotagers,

t aut oner s snbowSelectedfraun ithogrons cemSIﬁitmgé?fdtles{C{quéGPea}x IGRYBNg t he

st <P IR e ORISR oRORF Aot Bty '%Jh“*%%%feagr&”ﬁ)' Ais

a bondheteromybsl ect ed fromthe group consisting of C(O) -C(0)C(0) -

G R Ml e b AL ML

sel ecte @ﬁ%@**yl PETRSACE @%3%3@(.‘?33%’)@(%&%
Cfg(a)lﬂ( i ’H@, g?‘F?&ﬁ)‘ﬂ’““g @C’ﬁg‘i ?’Rb)] - 0- [tC(Ra]Z(Rb)]Y' and si tin
of -(cycloa S)Ri;ec)[ed(qﬁ%liﬂ P%Wd‘lpec)onmtm% 8‘?@ %ﬁcyle g‘ﬂgf&ﬂﬁg@%gﬂyl) dach of )

whi ch ORS, -@eHz)subsdﬂdt-Ré‘?;t s; Qis absent, selected fromthe group
consi sting of -C(0)- [C(r)(Rb)] .-, -C(0)-
[C(Ra)(Rb)lRb@(ﬁ@@ﬂﬁ*hﬁﬂheéﬂﬁm(dﬁhﬁmngewmﬂ,ﬁﬁmﬂb)IX 0- [C(R8)(R8) b-,
~ or is selected fromthe group consisting of .

( cycl oal kyk)end y-ar¢ hadhe intepetdently, intapets) fromAhéd;er oar y1).-

-C(0)-(cycl oqll kyl)-, -C(0)4heterocycl eh -C(0) (aryl)- and _ .

- C(0) - (het eRo@r%ﬁlf)GiedﬁamhI'bf-CMkldbn-haB 0-4 substituents; - Jis
selected frgm; S K
hydr oxy, amﬁnoIE leﬁ'g{ealﬁ%“ga%‘ éré{nb @g?sl?gt}ngmf%’%%éﬁlytgtega? amﬂt)u%%clfj PWH’
N( R8a) ORMA, CIC@y DC(O@SIfRsaﬁ(a;ﬂ)N{(lﬁa&) 2, CH2CO2H, CHZC( __OVWR8a) 2,

e s PRI e b H SR S S oy o o

may betogedhst forti €0 dd=NHj Mes; : Ra is selected fromthe group
consisting of H, al kyl, F, COZH C2-al kyl, -N(RI')2, - OR, -(CH2)04-J and
124b; Rb i B’ apRétteckath andépmdgiﬂ}upelecmsmimﬂ@ grbuplcomdidtitlg, ofdychafogen, -

pi sO, Yo, ar € each, independently selected at each occurrence
from }?{9{ 'é W%ﬁ& 120 R is |ndependently sel ected at each occurrence

from-H, aI R s SRRk BE qlevﬁrgup consmrhng of H, and alkyl;

R* is selected from the group consisting of alkyl and -(CH2-CH3-0-),-R®, wherein n
is-an integer equal to or averaging 1-60,000, e.g., 1-500, 1,000, 2,000, 3,000, 4,000, 5,000;
10,000, 20,000, 30,000, 40,000, 50,000, 60,000;

R is selected from the group con51st1ng of H, alkyl, and R*®;
R® is selected from the group con51stmg of H, CN, NO,, alkyl, cycloalkyl and SOz-alkyl

R®%is absent, or selected from the group consisting of H, -(alky!)-, -(cycloalkyl)-
C(alkyl),-T, -R*®, wherein R% can also cyclize with the atom to which R®?is bonded to forma
3, '4, 5, 6 or 7-membered ring that is aromatic or non-aromatic and may contain one or more
heteroatoms, wherein the ring may be further substituted one or more times with substitutents

that are the same or different; and

R’ is selected from the group consisting of H, alkyl and CH>CO,H.
In one embodiment of formulaI R?® R and R’ are H, and R*? is CH3 In another

, embodlment of formula I, sz R*; and R® are H, R* is CHj3, and RZis CH;,-O-CH3.



_R4b. . R2 is hydrogen, (]..6al kyl, hydroxyd 6alkyl, C al koxyCo_6al kyl ,
C3_7cycl oal | cyl Coaryl Codal kyl, or a residue of the formula: R3 R2a is
sel ect ed woamtaessgr oup consi sting of H Cl.6alkyl, OH, POTAB200700X76§t ,
OC(O)N(R8a) 2 and N(R88)2; R21' is H o C _salkyl, or RRa and R2b taken in
conmbi nation forman oxo or imno W) 2007/ 142986PCT/1JS2007/012768 21
R3 and R12 are each, independently, selected fromthe group. consisting of
H, halogen, -OR -GJ, and N(R852; R4a is selected fromthe group consi sting
of H and al kyl; ‘rib is selected fronrthe rou consrstrng
of al kyl and m@équwdmympmnumémewn@ pha rompgend off formyldl: 1 000,
2,000, 3,000, 4,000, 5,000, 1®,000, 20,000, 30,000, 40,000; 50, 000 or
60,000 or is-a nmean of a plurality \ntegers ‘having a val ue of 1-500,.
1, 000, 2,000, 3,000, 4,000, Bo™A10, 000, 20, 000, 30, 000, 40, 000, 50, 000,
or 60. 000 Rs is selecteapétqérthe group consisting of -H, alkyl, and ieb;-
Rs is sel ected fromthe group onsisting of H CN, NO2, Cl. 6a1ky1
C34cycl oal kyl, -and S02: c1S | ; . RBa is absent,. or selected fromthe
group consisting of H Cléalkyl, C3 _7cycloalky, CI1. &alkyl substi tuted
with .1, and R4b, or two R8'| residues, taken in Corr\-atioh may form
saturated unsat-urated or&f tic ring having 3 i ng atoms, which

S i romthe group

consisting of H alkyl an /S tai ffpounds of Formul a VI .
i nclude 't hose .conpounds in i isla r#sidpe. of |the fornula: R3
R28 'R2b 'R3 R2a i s sellected fROM t hex gredlp csmgq ng of H,

G . 6alkyl, OH, ORt, .OC(0) ~&C( 0) N(Rsa) 2 dnd K852; and R2b is H or ,
G ..6alkyl, or R and R2 n in conbination farm an -0xo or im no group.
Still ot her conpounds of la VI include t hosBNsongounds in which R2b,
4R b and Rs are H, a ais CH3. Certain other corfpounds of Formnula VI

i ncl ude. t hose conpounds \n whi-chgR2b, b and 'le arg hl, Rd4a is CH3, and
R12 is CH2-0-CH3. O her ounds o Formul a VI inclde conpounds in which
Rea i's OH or QAc and Reb i g iI ot heft INH ' -

Y

I
and pharméceutically acceptable salts thereof.

In another aspect, the invention provides a compound of the formulei III:



WD 2007/ 142986PCT/ US2007/ 012768 22 conpounds of Fornula VI include those
conpounds in which Ais C(0), C(0)0, or C(O)NH, Gis Cocycloalkyl; Qis
absent; awm0 20078286211 or CO2Cl4al kyl . Q her conpoenaasedo7eo7asl a Vi
i ncl ude those conpounds in which RisiiN(RI)-A-GQJ, leis Hand AA-GQJ
together formH, or together forma functional group selected fromthe
group consisting of NHz ECO .OH NHz HN-r< 0 O OHOH WO
2007/ 142986PCT/ 1JS2007/ 012768 23 .Ch O . Yet ot her. conpounds of .
Formul a VI include those conpounds in which Ris N(R)- AGQJ, R is H,
and A-G Q J together forma functlonal% p sel ected fromthe group

-J133./?2 P./? 13/ - ~®—A .

. R3 N .

III .
and pharmaceutically acceptable salts, enantiomers, steréoisomeré, rotamers,
tautomers, diastereomers, atropisomers or racemates thereof, including the pyridine N-oxfde_ .
thereof;. . |
wherein _
- R?* R?® R3, R*, R“,b R% R2, A, G and J have the meanings set forth for formula [;

~and ring L is selected form the group consisting of cycloalkyl, heterocycle aryl and
heteroaryl, all of which may be further optionally substituted with -A-G-J.
~ Inone embodiment of formula TII, R?, R*® and R’ are H, and R is CH;. In another
embodirnent of formula III, R?, R® and R® are H, R* is CHj, and R'? is CH,-O-CHs.

In another embodiment, formula III is represented by a compound of formula IV:



HR-R -%31 0,0, 0" OH/.. .----.//(R13 WR13 jsCr R13RR13 0, 0, OOand O
wherein RP is selected fromthe group consisting of hydrogen ,

hydr oxymewbyebg7/@aease 1l am nonet hyl or fromthe group consiPstriusgoodfni2zzes WO
2007/ 142986PCT/ 1JS2007/ 012768 26 OH 12 and nis an integer of 1-500,
1, 000, 2,000, 3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000, 50,000,
or 60,000 or is a nean of a plurality of integers having a value of 1-500,
1, 000, 2,000, 3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000, 50,000,

or 60,000. WO 20071142986PCT/ U 82007/01G2_7_6 27 Certain preferred

conmpounds. of ‘Formul a VI i.ncl ude, t arg not limted to, conpounds of

Formula VII: VIl and pharnaceudu:++7Aacceptab|e salts ‘thereof. ,
S.. /N

and pharmaceutically acceptable salts thereof
wherein ring L, A, G and J have the meanings set forth for. formula III.

In another. aspect, the invention provides a compbund of the formula V:



WO 2007/ 142986PCT/ US2007/ 012768 28 I n yet anot her aspect, conpounds are

provi ded according to Fornmula VI11: A-G4-J R5 N -ARS .R2a R41.N. N. R4b
VH woanal/pbkesaceut i cal |y acceptabl e salts, enant iPQFAIS2007/012768
stereoi sonmers, retainers, tautomers, di astereoners, atropisoners or
racemat es thereof, including the pyridine N oxide thereof; wherein s a

4-7 menbered heteroaryl ring having 0-2 additional ring heteroatons which
is substituted-with a -A-G QJ residue and 0-4 additional substituents; ..
A is a bond or is selected fromthe -group consi sting of -C(0)- C(O)C(O)
-C(0)0-, -C(ONR")Y-, -S(0)2-, R(- S(O) , - S(0) 2N( R8a) - -S(O)N(R8a)

- C(=NR5N(R8) -, - .C(---th5N(R) - 6-C(=NL1t 8) - -C—C—C(O) N( R8a) - G
i s absent, sel ected fromthe g oup onsi 5t ng of -[C(fta)(Rb)k-, ‘
-[(1e) (R0, , - C( Ra) =C( Ra) (Rb)]y-, {C(R-nbAX 0- [C(lr)(Rb)ly- ~and

[C(r)(Rb)l N(R8a) - S

wherein A-G-J is R ’

wherein R', R"? and Rza are each, independently, selected from the group consisting of
H, substituted or unsubstituted alkyl; alkyl-aryl, heteroalkyl, heterocyclyl, heteroaryl, aryl- |
heteroaryl, alkyl-heteroaryl, cycloalkyl, alkyloxy, alkyl-aryloxy, aryloxy, hétero'ai'leXy, :
heterocyclyloxy, éycldalkylox.y., amino, alkylamino, arylamino, alkyl-arylamino, arylamino,
heteroarytamino, cycloalkyiamino, cérboxyalky]amino, arlylalkyloxy and heterocyclylamino;
all of which may be further independently substituted one or more times with Zl and Z?;
wherein Z'is alkyl, alkenyl alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl, |
heterocyclylalkyl aryl, alkylaryl, arylalkyl, arylheteroaryl, heteroaryl, heterocyclylammo
alkylheteroaryl, or heteroarylalkyl; wherein Z' can be independently substituted with one or
more of Z> moieties which can be the same or different and are tndependently selected;
wherein 22 is hydroxy, alkyl, aryl, alkoxy, aryloxy,l thio, alkylthio, arylthio, amino,

* alkylamino, arylamino alkylsulfonyl, arylsulfonyl, alkylsulfonamido arylsulfonamido,

-carboxy, carbalkoxy, carboxarmdo, alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido,

- arylureido, halogen, cyano, keto, ester or nitro; wherein each of said alkyl, alkoxy, and aryl



WO 2007/ 142986PCT/ 1JS2007/ 012768 29 or is selected fromthe
group consisting of -(cycloalkyl)-, -(heterocycle)-, - (aryl)-, and

- (het eroawglpe7/maesh of which has 0-4 substituents; PCQUS200al0$E68 |
selected fromthe group consisting ofi4-C(0)-[C(Ra) (Rb)],r, -C(0)-

[ Ra) (Rb)j x- (Ra) =C(Ra) - [ C(Ra) (Ro) b-, -C(0)-(C(r)(R0)].-0-[C(r)(e)ly-, and
-C(0)- (Isl(e)-jC(Ra)(12.b)Jylp-, or is.selected fromthe group consi sting

of -(cycloalkyl)-, - (het erocycle)-, -(aryl)-, -(heteroaryl)-
-C(0)-(cycl oal kyl ) Ié)q(lhet er ocycl e) (2(0) (aryl)-, an
- ¢ 0) -gaRdrearsapsHtyted oeaﬁho Iy indensnigathsubsttied with one o more m019t1q8§vhlch ,

sel o0t HIBELARE o iftithe ARl hﬂeﬁ dehtly séibeiBd Kb ?1331 QBRI Q{%WV

hydr oxy, am no, nono- amho, triG anunoni

N( Rsa)@(ﬁﬁ)a&ylm}ic&qﬂlkylm h@@myﬂymﬁmcy@iﬂﬂ@l—iml alkylaryl, arylalkyl,

o1 KT RO Bl nERA B R Bk UMbl MRS, o ocycr e

rr?y be IsEbsbnR M&URUxﬂa}ttogeﬁxlb{( form a 314, |5$6$el7emém6exfeﬂoizngtﬂiet 1glammatixo¢m| st IRBQ
of H a -a -R41"

is sel’é’é‘t%‘&“ﬁ‘&ﬁf‘%éayg‘i%n%ﬁgf E’t‘%r%ets‘FOaF‘i’m%IWelgﬁ%lzlﬁg “fﬁystt? ®hr 3. X
and y. substitsdonel d}dﬁ&@ﬁfiﬁébt\lvﬁh sebstigiitests dat @A the QG ok AR eht, OM | nt eger s
fromO-10; RI is i depe de% el ecs,ed at each occurrence from-H, alkyl
subst’i t ut-ed q,\?qqprg odimgniet fo Hf?dY eds Okt 6alky1, hydr oxyGi . al kyl,

Cl. 6al koxyCg, mlmﬁiﬁM%an@wmaémn ersﬁdr@ﬂiglﬁﬁd(?{ -d-le

formula: 39 R2a is sel ected fromthe rou consi sting of

Cl. 6altegatherdormdd sor togthey ferm a fmctpnyd Fwal)pzs m@the groupransistipg of

G .alkyl, or Ra and R2b tak@w in conbinatign forman oxo or imino group;

R3 and R12 are each, independ gy, sel ecte m t he group consigki ng of
R8 ica iss

H, hal ogen , -GJ, an el écted fromthe p .
consi st ﬁg _{(d I yT;- WO 2007 86PCT/ 1JS / 0%2 30 o Reci b
is sel egc ed ror%‘n heg oup consi sting of al Kyl éﬁ% - R9,
wherein T is an ifrege? of 1-500, *1, 090, . 2, 000, 3 6%)0 -4, 300, 5,000,

10, 000; 20, 000, 30,000, .40, 000, 50,000, or. 60,000-0or is a mean of a_
plurality of .intagers having mHyaI ue of 1-500, 1, @8Q, 2,000, 3, @QJ/ZOOOO

5, 000, . 10, 0Q 0, 000, 30 .40, 00 & 50, 000 60, OCZS(\ON/I s sel ect ed
fromtkg gr oup consi.gtd'ng of H al 3a1§ o ‘§
. O > . 2 H > ’ 2 2
' Q- ' OH S '
, " )S—OH - - : NHy - HN\/\(OH
g -4 ' © —§ﬂ‘OH §\(J\ EAl °
Nej : 5 o ) o . s o B ]
' o fon ' \)L . OH
NH
o O O :
oY Eod el
: o , © ,
\/\)\ \/\)\‘ \SL /\/ - HN oy
(/\%
> . > ) : > o ’
| /;JO\/‘()\ ' | NH
e o N
Ea R T A , S 2§ 4



R8 is selected fromthe group consisting of H CN, NO2, Calkyl,

C3. 7cycl oalkyl, and 502-C .. 6al kyl ; R88 is absent, or selected from
t he groupwoaneivmeesag of H, C _6al kyl, C3 _7cycl oal ky, Cl pcéaiskgo7/os27bst i t ut ed
with J, and R41', or two R88 residue'ss, taken in conbination nmay forma
saturated, unsaturated or aromatic ring having 3 to 7 ring atonms, which
ring may be substituted 0-4 tinmes; and RO is selected fromthe group
consisting of H alkyl and CH2CO2H. _ Certain conpounds of Fornula Vi.
i nCl ude those conpounds in which R2'is a residue of the fornula; R3 R2a i.s

sel ected fromHteRe Obup consisting of H, Cl.6alkyl, N8d, OWN, OC(0)R4 , )

OC( 0) N( %AMRSa)Z' i%dﬂBN% H or\gi(ab(%f/ or R28 an “NHken in

combi n form a® oxo _&f no group. i 'l ot her otnds of Fornul a
e

VI in ‘\(ude t hose corrpé ds in which RZR, R4b and R5 a ~and R" is CH3.
Certain & her corrpounds oP Fornula VI}1 i®clude those. corrpféunds in which °
R2b, K and R5 are'H, lea is CH3, and R12 is CH2-0-CH3. O her congounds of

Formula VI11 include conpounds in which R28 is Qhjor OAc-and RZbW s H.
Still other co nds of For RrY! 11 includ ose conpoundsH witth Ais
c(0), ¢ / C(0) NH; s C4.7¢ CIQ?M absept:/and .1 is 002H or
CO2Cl4& . VO 2064(142986PCT/ USZQO% 012768 .31 res% ue is -an im dazolyl
ring subgdituted Wt N G QJ; and QJ together mH, or together

forma functional group sel ected fromthe group cohsisting of OH 1-ffc ,
0, N - ‘ ,
Q,

Q
-/

w



CH

\ +CO,0 00. OGH0 00 NH2 -hc 2 5 HNOO ii i ii 0, O 0, O0-X2
_» V. OH NH2 NH2
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u|\< ) I.LLL u;A\( . ,171 -uu\<o )
. ’ . ' N N : -
}Q‘ efe
‘ ','””\< . .
In another embodiment of the éo’mpounds of the inﬁention, R'is H, and A-G-J

2

togther form a functlonal group selected from the group consisting of o

. H 0 - oH
) 0 s O

and

R13

O : O

J"J\H)\Rw . %R“"

wherein R3 is selected from the group consisting of hydrogen , hydroxymethyl, and

O .

amino_methyl or from the group consisting of:



H20 Still other conpounds of Formula VIIIl include those conmpounds in
which the residue is an imdazolyl ring substituted with A-G QJ; and

A-G QJ twoebdmer2ds61C- R13 /1-1(C)-R1 forma functional grouseelerrsed from
the group consisting of0, 0 sis? RaR7 rt(....*"."""? R13 00 77 ss'a R13
and . O wherein R13. is selected fromthe group consisting of hydrogen,

hydr oxynmet hyl , and am nonethyl or fromthe group consisting of: OHO Li LCN(

%/\‘( /\/Q pé& /\/\))\\.O\)\Nmm OH
/\}“’“, R %)\\(C’H' hé\

‘HO

/\(\NHz “QL o ' OH o\ \ /\; | : .
) g NH NH;
NHz -%L \ wy X /\/@ A 2 /\h{

> 2

'/\&\0“ %‘3\;\% /f)L\(OH SN /\/ /\j\\H

L]

| ' NH,
e e e KT
\ L)

, a , N—NH,
o /\/'G./‘\%on.
o0, , e ',
" /\Hﬁ\\(OH /\/\/L<
®

OH,



WO 2007/ 142986PCT/ US2007/ 012768 35 0 0-3LOH re-NH, sr ssc....... K;

O  ,Zarnde, nck OH; and nis an integer of 1-500, 1,000, 2,000,
3, OOO 4, 9020075142430 , 10 000, 20, 000, 30,000, 40,000, 50pC@QiS2ax7/0676©00 or
is a nean of a plurality of integers f3aving a val ue of 1-500, 1,000, 2,000,
3, 000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000, 50,000, or 60, 000.
TABLE A Corrpound Gah. x0ls"2.-cr A i =7.. \r"--

K w?‘w '/J\«"“ e ,we*% o

N

"m -“‘mﬁ f\/\‘}\ ”\* /\/7<
| f;ké;iof’ g\/\é: °”:f
s fﬁj(o; %NV
k™’ AL o d”
w&

‘OH  :whereinnisan mteger equal to or averaging 1-500, 1,000, 2,000, 3, 000,
4, 000 5,000, 10,000, 20,000, 30,000, 40, 000 50 OOO 60,000.

In another embodiment of formulas I or III the core pyndme functionality is of the

following N-oxide formula:

3 .
. R _0

Z +

J\I’L'I\f'
7=

R3\
|

In one embodlment of the compounds of the invention, whén J i is not F,Jis bonded to
O or N. In another embodiment, when R® is not F,R%is —(RH,.
Preferred embodiments of formulas I, II, III, IV and V (including pharmaceutically-



ok,

1/ 0Zz X0 ' Conpound /----( NH Structure 1
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acceptable salts thereof, as well as enantiomers, stereoisomers, rotamers,. tautomers,

diastereomers, atropisomers or racemates thereof, including N-pyridine-oxides thereof) are

‘shown below in Table A and Table B, and are also considered to be “compounds of the

invention.” The compounds of the invention are also referred to herein as “antibiotics™ and

“EF-Tu inhibitors.”

In yet another aspect, the invention provides a compound of the formula VI:

and pharmaceutically acceptable salts, enantiomefs, stéredisomérs, rotamér's,
tautomers, diastereomers, atropisomers or racemates thereof, including thelpyn'd'ine N-oxide
theréof; 4 . ' ' ' .

wherein’ . , _ : :
" Ris selected from the gfoup consisting of N(R"),, N(R")-A-G-Q-J, and ~(heteroaryl)- '
A-G-Q-T; | o : S |
Ais abond oris selected from t:he group consisting of -C(0)-, -C(O)C(O)-; -C(O)O-, :
-C(O)N(R®?)-, -S(0)z-, ~S(0)-,-S(0)2NR*)-, -S(O)NR™)-, -C(=ENRHN(R®)-, - |
CENRONR®HC(0)-, -C(=NR?)-, -C=C-C(0)-, -C=C-C(0)O-, -C=C-C(ON(R?®?)-;



0A WD 2007/ 142986PCT/ 1JS2007/ 012768 36 * ,0 14110

WO 2007/142986 PCT/US2007/012768
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Gis absent selected from the group cons1stmg of -[CRDHR))x-, -[CRHR) -

- CRY)=CRY-CRIR)]y -[CRIR)-O-[CRIR ]y~ and -[CRY)R)-NER™)-
[CRMH(RD)]y-, or is selected from the group consisting of ~(cycloalkyl)-, 7(heterocycle)-, -
(aryl)- and -(heteroaryl)- each of which has 0-4 substituents; ‘ ‘

. Qs absent, selécted from the group consisting of -C(0)-[C(R¥)RD)]x-, -C(O)- .

[CRYRY)}-CRH=CRY- -[CRHRD)]y-, -CO-CRHR)x-O-[CRHR)]y- and -C0)-
: {N(Rs“) [C(R")(R")]y}p , OF is selected from the group consisting of -(cycloalkyl)-, -

. (heterocycle)-, -(aryl)-, -(heteroaryl)-, -C(O) (cycloalkyl)- -C(0)- (heterocycle)- -C(O)-

(aryl)- and -C(O)-(heteroaryl)-, each of which has 0—4 substltuents,

" Jis selected from the group consmtmg of H, C1.4alky1 halogen, C1.4alkoxy, hydroxy,
amino, mono- and dl-CMalkylammo, tnC1.4alkylammon1um, R N(Rsa)C(O)CMalkyl COzH '
. C(=O)N(R®*® 2 CH,CO,H, CH,C(=O)N(R?), COz-CMalkyl C(O)Cialkyl, P(O)(OH),,
P(O)(O-C;4alkyl)s, Co.alkylene-(cycloalkyl) and Co.salkylene-(heterocycle), whlch
heterocycle may be substituted 0-4 times;

R? is selected from the group cons1stmg of H alkyl, F, CO;H COs-alkyl, -N(RY,, -
OR!, -(CHy)o+-J and -R*; :

R is selected from the group consisting of H, alkyl and F;
pis 0 1, 2 or 3 '
X and y are each, mdependenﬂy selected at each occurrence from integers from 0-10;
R!is iniieperidently selected at each occurrence from -H, alkyl substituted with J, and
'R4b. 4 ' . : ’
.. , R is hydrogen, Cl-(,alkyl hydroxyC|.5a1kyl CisalkoxyCyp.saikyl, C;-—;cycloalkleo- )
4alkyl arleMalkyl or a residue of the formula: A

. R3 R3 )
Re3 R

| —R3

s -
R3.R~"

b

R* is selected from the group consisting of H, C;.¢alkyl, OH, OR4a OC(O)R‘4a
OC(O)N(R**), and N(R**),;
R is H or Cjsalkyl, or R* and R® taken in combination form an oXo or imino

group,



\H ... , HN  HN..... , .0s. . . . NN. 3d'roHN- O
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R? and R'? are each, independentty, seleeted from the gr_oup' consisting of H, halogen,
OR™, -G-J, and N(R®*),; |

R* is selected from the group consisting of H and alkyl ‘ : .
, R* is selected from the group consisting of alkyl and -(CHz-CHz-O ),,-R , wherein n

. is an integer of 1-500, 1,000, 2,000, 3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40 ,000,
50,000, or 60,000 or is a mean of a plurality of integers having a value of 1 500, l ,000, 2,000,
3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000, 50 000, or 60 OOO

R is selected from the group consisting of H, alkyl and R‘"’

R¥is selected from the group consisting of H, CN NOz, C1.6alky1 C3 scycloalkyl, and
SOz-Cl.éalkyl "

R s absent, or selected from the group oon51st1ng of H, Cl.salkyl Cs 7cycloa1ky C;.
(,alkyl substituted with I, and R*, or two R* residues, takeén in combination may form a
saturated, unsaturated or aromatic ring having 3 to 7 ring atoms; which ring may be .

substltuted 0-4. tlmes and

R is selected frorn the group cons1st1ng of H, alkyl and CHzCOzH

Certain compounds of Formula VI include those compounds in which R? is a residue ’

of the formula:.

R is selected from the group consisting of H, C1 6alky1 OH, OR‘“1 OC(O)R"'"‘
OC(O)NR™), and NR®);; and

R?®is H or C,.¢alkyl, or R* and R?® taken in combination form an oxo or imine group.

Still other compounds of Formula VI include those compounds in which‘R2b R* and
R’ are H, and R* is CHs. Certain other compounds of Formula VI include those compounds
in which R?, R* and R’ are H, R* is CH;, and R'? is CH,-O-CHj. Other compounds of
Formula VI include compounds in which R*® is OH or OAc and R*® is H. Still other



HN 00 ...,,\H
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compounds of Formula VI include those compounds in whic¢h A is C(O) C(O)O or C(O)NH
- GisCy 7cycloa1kyl Q is absent; and J i is CO,H or C0201.4a1ky1 .

Other compounds of Formula VI include those compounds in wh1ch R is N(R")-A-G- ‘
Q-J, Rl is H and A-G-Q-J together form H or together form a functional group selected from

" the group con31st1ng of
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and

Ygt other_ compounds of Formula VI include those compounds in which R is N(Rl)-
‘ A—_G-Q—J R!is 'H and A-G—Q-J together form a functional group selectéd from the group

J"J-’\"/\R.la O\R13 \n/N\R13 J:H\Q/\ 13 rrr’\ IN\

" consisting of , ;o , © >
‘ Sy o OH . o .
“ﬁ\s/\Rw. -"rﬁ]/LRw S R "r‘\n/kRn -“"J\[-(U\.Rm
© ., © .. 0O : L o .

wherem R" is selected from the group conswtmg of hydrogen hydroxymethyl and

b ammomethyl or from the group consisting of:

“m/\\( /\/Q /\}\ ol LHO\/LNHZ )%OH |
/\}"“ i )\\(c’” | m{\%
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" n s an integer of 1-500, 1,000, 2,000, 3,000, 4,000, 5,000, 10,000, 20,000, 30,000,
40,000, 50,000, or 60,{500 oris amean of a plurality of integers having a value of 1-500,
1,000, 2,000, 3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000, 50,000, or 60,000.
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Certain preferred compounds of Formula VI include, but are not limited 10,

compounds of Formula VII:

VII

and pharmabéutically acceptable salts thereof.
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In yet another aspect, compounds are provided according to Formula VIIL:

VIII

and pharmaceutlcally acceptable salts, enantiomers, stereoisomers, rotamers,

tautomers, diastereomers, atropisomers or racemates thereof including the pyridine N-ox1de
thereof;

wherein

/ ~ is a 4-7 membered heteroaryl ring having 0-2 additional ring heteroatoms - |

-which is substituted with a -A-G-Q-J residue and 0-4 additional substltuents

A is a bond or is.selected from the group consisting of -C(0)-, -C(O)C(O)- -C(O)O-,'

-C(ON(RY)-, -S(O)z-, -S(0)--S(O)NR™)-, -S(O)NR™)-, -C(=NR®N(R*)-, -
CENRYHN(R?)C(0)-, -C(=NR®)-, -C=C-C(0)-, -C=C-C(0)0-, -C=C-C(O)N(R?**)-;

G is absent, selected from the group consisting of -[CR)R®]x-, -[C(Ra)(Rb)jx-
CRY=CRY-[CRHRD]y-; -[CRIR)-O-[CRHR)]y-, and -[CRHR*)-NR*)-



12

>L.V.-/-K

WO 2007/142986 PCT/US2007/012768
29

[C(Ra)(Rb)]y—', or is selected from the group consi'sﬁng of -(cycloalkyl)-, -(heterocsfcle)-, -
(aryl)-, and -(heteroaryl)- each of which has 0-4 substituents; -
Qis absent, selected from the group consisting of -C(O)-[CRMHR)]x-5 -C(O)_

 [CRIR-CRY-CRICRIR],-, -CO)-[CRIR-O-[CRIR)],-, and -C(0)-

{N(Rsa) [C(R"‘)(Rb)] }ps or is' selected from the group consistinig of -(cycloalkyl)-, -
ysp"

| (heterocycle)-, -(aryl)-, ~(heteroa;ry1)- -C(O)-(cycloalkyl)-, -C(O)-(heterocycle)-, ,-C{O)-
" (aryl)-, and -C(O)- (heteroaryl)- each of which has 0-4 substituents; '

Jis selected fromthe group consisting of H, Cj4alkyl, halogen, C1_4alkoxy, hydroxy,
amino, mono- and d1—C1.4a1kylam1no tr1C1_4alkyIammomum, ) N(Rsa)C(O)CMalkyl CO;_H
C(=0)N(R®**),, CH,CO:H, CHgC(-O)N(RS“)z, CO,-Cj4alkyl, C(O)Cjsalkyl, P(O)(OH)Z,
P(O)Y(O-C4alkyl),, CMalkylene-(cycloalkyl) and Co4a1kylene-(heterocycle), which -

' heterocycle may be substxtuted 0-4-times;

R?is selected from the group con51stmg of H, alkyl F COzH COz-alkyl -N(Rl)z,
OR! -(CHZ)(M-J and -R*;
1s selected from the group con31st1ng of H, alkyl, and F;
pis0,1,2,0r3;
X and y are 'eac‘h,‘ independently selected at each occurrence from inteéers from O:l 0;-

. R'is indépendently sélected at each occurrence from -H, alkyl _Subs_tituted with J, and
-R*. | | |
Riis hydrogen, C1.5alkyl hydroxyCMalkyl C1-6alkoxyC0.5alkyl Cs. 7cycloalkyICo-
4alky1 arleo.4a1ky1 or a residue of the formula

" R™is selected from the group consisting of H, c, 6alky1 OH, OR“*' OC(O)R‘“‘
OC(O)N(R®®), and N(R®,;

R? isH or C;galkyl, or R* and R taken in combination form an oxo or imino group;
: Y : p

R? and R'? are each, indgpendentiy, selected from the group consisting of H, halogen,
OR®, -G-J, and NR™); ‘

R* is selected from the group consmtmg of H and alkyl
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R*® is selected from the group consisting of alkyl and -(CHz-CH2-0 ),,-R wherein n
~isan mteger of 1-500, 1,000, 2,000, 3 ,000, 4,000, 5 ,000, 10,000, 20, 000, 30,000, 40,000,

50,000, or 60,000 or is a mean of a plurahty of mtegers having a value of 1-500, 1,000, 2,000, '
3 000 4,000, 5,000, 10,000, 20 000, 30,000, 40, OOO 50,000, or. 60 000;

“R’is selected from the group consisting of H, alkyl, and R*; .

‘ R is selected from the group cons1st1ng of H, CN, NO,, C;4alkyl, Cs. 7cycloalkyl and
I SOg-Cl.ﬁalkyl

.R® is absent or selected from the group consisting of H, Cialkyl, Cs- scycloalky, C;.
Galkyl substituted with J, and R‘"’ or two R¥ resxdues, taken in combination may form a
saturated, unsaturated or aromatic ring having 3 to 7 ring atoms, which nng may be
substltuted 0-4 tlmes, and
| . R? is selected from the group consisting of H alkyl and CH2C02H

* Certain compounds of Formula VI include those compounds in which R? is a residue

of the formula:

R is selected from the group consisting of H, C).salkyl, OH, OR*?, OC(O)R*,
OC(O)N(Rsa)z and NR*); and

R is H or Cyalkyl, or R* and RZb taken in combination form an oxo or imino group.

" Still other compounds of Formula VIII include those compounds_ in which R*, R*® |
and R® are H, and R* is CHj. Certain other compounds of Formula VIII include those .' .
compounds in which R?’, R* and R® are H, R** is CHs, and R'? is CH,-O-CHs. Other
.com}.)ounds of Formula VIII include compounds in which R% is OH or OAc and R is H.
Still.other compounds of Formula VIIT include those compounds in which A is C(0), C(O)O
or C(O)NH; Gis Ca. 7cycloalky1 Qis absent and Jis CO;;_H or COgCMalkyl

Still other compounds of Formula VIII include those compounds in which the
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N . . S
/ residue is an imidazolyl ring substituted with A-G-Q-J; and A-G-Q-J together

. form H, or together form a functional group selected from the group éonsisting of
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Still other compounds of Formula VIII include those conmipounds in which the

/ residue is an imidazolyl ring substituted with A-G-Q-J; and A-G-Q-J together

R O

form a functional group selected from the group consisting of O . O .

H o ' QH o i . , .
! .
O ‘ -0 . C o -0

and

wherein R" is selected from the group consisting of hydrogen , hydroxymethyl, and

aminomethyl or from the group consisting of:

Fat /\/Q /\}"“ /\/\)>: O\% :».,,.)Lxg"”,,',
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e

OH

; and

n is an integer of 1-500, 1,000, 2,000, 3,000, 4,000, 5,000, 10,000, 20,000, 30,000,
40,000, 50,000, or 60,000 or is a mean of a plurality of integers having a value of 1-500,
1,000, 2,000, 3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000, 50,000, or 60,000. -
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In certain embodiments, the compound of the present invention is further

: charactenzed as a modulator of EF-Tu, including a prokaryotic EF-Tu, and especially
‘including a bacterial EF-Tu. In a preferred embodiment, the compound of the invention is an
EF-Tu inhibitor. ' .

. As used herem the term “bactenal infection(s)” includes, but is not limited to,

bacterial mfectlons that occur in mammals, fish and birds as well as disorders related to

. bacterial infections that may be treated or prevented by administering antibiotics such as the .

compounds of the present invention. In addition to treatmg mfectlons caused by multi-drug
resnstant strains of Staphyloccocus aureus, Streptococcus pneumoniae, Mycobactenum
tubercu1051s and Enterococm the compounds of the present invention are useful in treatmg
1nfect10ns caused by other bactena mcludmg, but not limited to, Clostridium difficile,
Proplombactenum acnes, Bacteroldes fagiles, Neisseria gonorrhoeae, Branhamella
catarrhalis, Haemophilus influenzae, E. coli, Pseudomonas aeruginosa, Proteus vulgaris,
Klebsiella pneumonia, and Chlamydia trachomatis . '

Such bacterial infections and disorders related to such 1nfect10ns mclude, but are not
limited to the followmg acne, rosacea, skin infection, pneumonia, otitis media, sinusitus,

bronchitis, tonsillitis, and mastoiditis related to infection by Streptococcus pneumoniae,

‘ Haemoph11us influenzae; Moraxella catarrhalis, Staphylococcus aureus, Peptostreptococcus

spp. or-Pseudomonas spp.; pharynigitis, rheumatic fever, and glomerulonephmtls related to

infection by Streptococcus pyogenes, Groups C and G streptococci, Clostridium diptheriae,

or Actinobacillus haemolyticum,; sespiratory tract infectious related to infection by
Mycoplasma pn'eurnoniae; Legionella pneumophila, Streptococcus pneumoniae,

Haém_ophilhs influenzae, or Chlamydia pueumohiae; uncomplicated skin and soft tissue
infections, abscesses and osteomyelitis, and puerperal fever related to infection by
Staphylococcus aureus, coagulase-positive staphylococc1 (ie,S. epldermldxs S. hemolytlcus, '
erc.), S. pyogenes, S. agalactxae Streptococcal groups C-F (minute-colony streptococci),
viridans streptococci, Corynebacterium spp., Clostrldlmn spp., or Bartonella henselae;

uncomplicated acute urinary tract infections related to infection by S. saprophyticus or

“Enterococcus spp.; urethritis én.d cervicitis; sexually transmitted diseases related to infection '

by Chlamydia trachomatis, Haemophilus ducreyi, Treponema pallidum, Ureaplasma

urealyticum, or Nesseria gonorrheae; toxin diseases related to infection by S. aureus (food '
poisoning and Toxic shock syndrome), or Groups A, S. and C streptococci; ulcers related to
infection by Helicobacter pylori; systemic febrile syndromes related to 1nfect10n by Borrelia

recurrentis; Lyme disease related to infection by Borrelia burgdorfen con_]unctlvms keratitis,
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and dacrocystms related to 1nfect1on by C. trachomatis, N. gonorrhoeae S. aureus, S.
pneumoniae, S. pyogenes, H mﬂuenzae or Listeria spp.; dlssermnated Mycobactenum

avium complex MAC) dlsease related to infection by Mycobactenum avium,-or

Mycobacterium intra(;ellularé; gastroenteritis related to infection by Campylobacter jejuni;

intéstinal protozoa related to infection by Cryptosporidium spp., odontogenic infection

related to infection by viridans streptococci; persistent cough related to infection by
Bordetella pertussis; gas gangrene related to infection by. Clostridium perfringens or -
Bacteroides spp.; Skin infection by S. aureus, Propionibacterium acne; atherosclerosns related

to infection by Helicobacter pylon or Chlamydia pneumomae or the like.

Further bacterial infections and disorders related to such- infections that may be treated "

or prevented in animals include, but are not limited to, the following: bovine respiratory
disease related to infection Aby P. haemolytica., P. multocida, Mycoplasma bovis, or -
Bordetella spp.; cow enteric disease related to infectioﬁ by E. coli or.‘proto‘zoa (ie., cdccidia,
cryptosporidia, efc.), dairy cow mastitis related to mfectwn by S. aureus, S. uberis, S.
agalactiae, S. dysgalactlae, Klebsiella spp., Corynebactenum or Enterococcus spp.; swine
resplratory disease related to mfectmn by A. pleuropneumoniae., P. multoc1da, or
Mycoplasma spp.; swine enteric disease related to infection by E. coli, Lawsoma
intracellularis; Salmonella spp-, or Serpulina hyodyisinteriae; cow footrot related to 1nfect10n
by F usobacterium spp.; cow metritis related to infection by E. coh, cow ha}ry warts related to
infection by Fusobacterium necrophorum or Bacteroides nodosus; cow pink-eye related to
infection by Moraxella bovfs, cow premature abortion related to infection by protozoa (i.e., '
néospoxjium); urinary tract infection in dogs and cats related to infection by E. coli; skin and
soft tissue infections in dogs apd cats related to infection by S. epidermidis, S. intermedius,
cdagulase neg. Staphylococcus oor P. multocida; dental or mouth infections in dogs and goats
related to‘ infection by Alcalig_enes spp., Bacteroides spp., Clostridium spp., Enterobac{elj '
spp., Eubacterium spp., Peptostreptococcus spp., Porphfyromonas spp., Céinpylobacter spp-»
Actinomyces spp., Erysxpelothnx spp., Rhodococcus spp., Trypanosoma spp-, Plasmodium
spp., Babesia spp., Toxoplasma spp., Pneumocystis spp., Lelshmama Spp-» Trichomonas Spp-
or Prevotella spp. Other bacterial infections and disorders related to such inféctions that may
be treated or prevented in accord with the method of the pfesent invention are referred to.in J.
P. Sanford at al., “The Sanford Guide To Antimicrobial Therapy,” 26th Edition,
(Antimicrobial Therapy, Inc., 1996). '

Further bacterial infections and disorders related to such infections that may be treated

* or prevented in animals include, but are not limited to, central nervous system infections,
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external ear infections, infections of the middle ear, such as acute otitis media, infections of

- the cranial sinuses, eye infections, infections of the oral cavity, such as infections of the teeth,

‘gums and mucosa, upper respiratory tract mfectlons lower resplratory tract infections,

gemtourlnary infections, gastromtestmal infections, gynecologlcal infections, septlcemla,

' bone and joint 1nfect10ns skin and skin structure infections, bacterial endocarditis, burns,

antibacterial prophylaxis of surgery, antibacterial prophylaxis in immunosuppressed patlents

. such'as patients recewmg cancer chemotherapy, or organ transplant.patlents and chronic

dlseases caused by infectious organisms, e.g., arteriosclerosis.

~ Bacterial protein synthesis requires EF-Tu chaperone protems EF-Tu is one of the
most abundant protems in bacteria, as well as one of the most highly conserved andina
number of spec1es the gene is duphcated ‘with identical function. When bound to GTP, EF-
Tucanforma cornplex with most aminoacylated tRNAs, loading the tRNA onto the
ribosome. In one embodiment, the bacterial infection is associated with the activity of EF-
Tu. Witﬁout being bound by theory, it is believed that the disruption of EF-Tu protein
activity by the compounds of the invention v‘villlinteffere with protein synthesis and thus
bacterial fuhction arid/or proliferation. Because EF-Tu is hi ghly éonserved across Gram-

positive and Grain-negativé bacteria, the compounds of the presént invention are useful for

' treatmg infections of both classes of bacteria.

As used herein, the term “EF-Tu-associated state” or “EF-Tu—assoc1ated disorder”
include disorders and states (e.g., a disease state) that are associated w1th the activity of EF-
Tu: A non-limiting éxample of an EF-Tu associated disorder is a bacterial infection ina
subject. ' . . ]

. The present invention includes treatment of bacterial infections, as well as EF-Tu-
associated disorders, as described above, but the invention is not int‘ended to be limited to tﬁe
manner by which the compound performs its intended function of treatment of a disease. The
préseﬁt invention includes treatment of diseases described herein in any manner that allows )
treatment to occur, e.g., bacterial infection. -

In certain embodiments, the invention provides a pharmaceutical composition of any

‘of the compounds of the presén_t invention. In a related embodiment, the invention provides a '

‘pharmaceutical composition of any of the compounds of the present invention and a

pharmaceutically acceptable carrier or ekcipient of any of these compounds. In certain

embodiments, the invention includes the compounds as novel chemical entities.
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In oné embodiment, the invention includes a packaged bacterial infection treatment.
The packaged treatment includes' a compound of the invention packaged with instructions for
using an effective amount of the compound of the 1nvent10n for an intended use.

The compounds of the present 1nventlon are sultable as active agents in

pharmaceutlcal composmons that are efﬁcacmus partlcularly for treating bacterial mfectlons

The pharmaceutical composmon in various embodiments has a pharmaceutlcally effectlve
amount of the present active agent along with other pharmaceutically acceptable exmplents
carriers, fillers, diluents and the like. The phrase, “pharmaceutically effective amount”

used herein indicates an amount necessary to administer toa host ortoacell, 1ssue or organ
of a host, to achieve a therapeutic result especially an antl—bactenal infection effect eg.,
inhibition of proliferation of a bactenum or of any other bacterial infection.

In other embodlments the present invention provides a method for 1nh1b1t1ng the
act1v1ty of an EF-Tu protem The method includes contacting a cell w1th any of the
compounds of the present invention. In a related embodiment, the method further provides
that the compound'is present in an amount effective to selectively inhibit the activity of an
EF-Tu protem B » ' -

‘In other embodiments, the present invention provides a use of any of the compounds
of the invention for manufacture of a medicament to treat a bacterial infection in a subject.

In other embodiments, the invention provides a method of manufac}ture of a
medicament, including formulating any of the compounds of the present invention for

treatment of a subject.

Detzmtzon

' The term “treat,” “treated ” “treatmg” or “treatment” includes the diminishment or
alleviation of at least one symptom associated or caused by the state, disorder or disease
being treated. In certain embodiments, the treatment comprises the induction of a bacterlal :
infection, followed by the actlvatlon of the compound of the invention, which would i in turn
dlmlmsh or alleviate at least one symptom associated or caused by the bacterial infection
being treated For example, treatment can be dlrnmlshment of one or several symptoms ofa
disorder or complete eradication of a disorder. .

The term “subject” is intended to include orgamsms e.g., prokaryotes and eukaryotes,

which are capable of suffering from or afflicted with a bactenal infection. . Examples of

-subjects include mammals e.g., humans, dogs, cows, horses, pigs, sheep, goats, cats, mice,

" rabbits, rats, and transgemc non-human animals. In certain embodlments, the subject is a
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human, e.g., a human suffering from, at risk of suffering’ from, or potentially capable of

- suffering from a bacterial 1nfect10n, and for dlseases or conditions descrlbed herein. In

‘another embodlment the subject is a cell
. The language “EF—Tu-modulatmg compound ” “modulator of EF Tu” or “EF Tu
) inhibitor” refers to compounds that modulate, ‘e.g., inhibit, or otherwise alter, the activity of
EF-Tu. Exampies of EF-Tu-modulating compounds include compounds of formula f, I1, II.I,, .
- IV. and V; as well as Table A and Table B (including pharmaceutically acceptable salts
thereof as well as enantiomers, stereoisomers, rotamers tautomers dlastereomers
atroplsomers or racemates thereof). ,
' Addltlonally, a method of the invention mcludes administering toa subject an
effectlve amount of an EF—Tu-modulatmg compound of the invention, e.g., EF-Tu-

. modulating compounds of Formula I, IT, IIL, IV and V, as well as Table A and Table B
(including pharmaceutically acceptable salts thereof, as well as enantiomers, stereoisomers,
rotamers, tautomers, diastereomers, atropisomers or racemates thereof). ‘

| The term “alky]” includes saturated aliphatic groups, mcludmg straight-chain alkyl
groups (e g., methyl, ethyl propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, erc.),
branched-chaun alky.l~ groups (isopropyl, tert-butyl, isobutyl, etc.), cycloalkyl (alicyclic)

' groups (cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl), alkyl substituted
cycloalkyl groups, and cycloalkyl substituted alkyl groups. The teﬁn “alkyl” also includes

| alkenyl groups and alkynyl groups. Furthermore, the expressmn “Cx-Cy-alkyl”, whereln xis
1-Sand yis 2- 10 mdlcates a pamcular alkyl group (straight- or branched-chain) of a-
particular range of carbons For example, the expression C;-Cs-alkyl includes, but is not
limited to, methyl, ethyl, propyl, butyl, isopropyl, tert-butyl, isobutyl and sec-butyl.
Moreover, the term Cs-¢-cycloalkyl .includes,'bu_t is not limited to, cyclopropyl, cyclopentyl,i
and cyclohéxyl. As discussed below, these alkyl groups, as well as .cycloalkyl. groups, may

' be further substituted. "Co-Cralkyl" refers to a single covalent bond (Co) or an alkyl group
having from 1 to n carbon atoms; for example "Cy-Cjalkyl" refers to a single covalent bond ‘
or a C,-Cjalkyl group; "Cy-Csalkyl" refers to a single covalent bond or a C;-Cgalkyl group.

In éome' instances, a substitueht of an alkyl group is speciﬁcally indicated. For example, "C;- ‘

_C4hydroxyalkyl" refers to a C,-C4a1ky1 group that has at least one hydroxy substituent.

"Alkylene" refers to a divalent alkyl group, as defined above. Co-Cjalkylene is a
single covalent bond or an alkylene group having from 1 to 4 carbon atoms; and Co- -

Cealkylene is a single covalent bond or an alkylene group having from 1 to 6 carbon atoms.
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“Alkenylene” and “Alkynylene” refer to divaleﬁt‘ .alkenyl and alkynyl groups respsecti\{ely, as
defined above. - ' S

A "cycloalkyl" is a group that comprlses one or more saturated and/or partlally
saturated rings in Whlch all nng members are carbon, such as cyclopropyl cyclobutyl
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, adamantyl, decahydro-naphthalenyl,

| octahydro-indenyl, aﬁd paxﬁally saturated variants of the foregoing, such as cyclohexen&I:'
Cycloalkyl groups do not comprise an aromatic ring or a heterocyclic ring. Certain ‘
cycloalkyl groups are C3-Cgc$fcloalkyl, in which the group contains a single ring With from 3
to 8 ring members. A "(C3-Cscycloalkyl)Cy-Caalkyl" is a C3-Cscycloalkyl grouin linked via a
single covaleﬂt bond or a.Cl-C4a1_ky1ene group. In certain espe‘cts, C3.6-cycloa1kyl gro-ups are
substituted one or more times (or bi’eferably' between one and. five times) with substitutents -
mdependently selected from a halogen atom, aryl, heteroaryl tnhalomethyl C1.4-a1koxy or
Ci4-alkyl.
Moreover, alkyl (e. g methyl, ethyl, propyl, butyl, pentyl, hexyl, etc.) 1nclude both
“unsubstituted alkyl” and “substituted alkyl”, the latter of which refers to alkyl m01et1es
hav1ng subst1tuents replacmg a hydrogen on one or more carbons of the hydrocarbon |
backbone, which allow the molecule to perform its intended function.

The terni “substltuted” is intended to descnbe moieties havmg substltuents replacmg a
hydrogen on one or more atoms, e.g. C, O or N, of a molecule. Such substltuents can
include, for example 0Xo, alkyl alkoxy, alkenyl, alkynyl, halogen, hydroxyl,
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate
alkylcarbonyl .arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dlalkylarmnocarbonyl, alkylthlocarbor_lyl, alkoxyl, phosphate, phosphonato, phosphinato,
amino (including alkyl amino, dialkylarhino, arylamino, diarylamino, and alkylarylamino),
acylamino (includiog alkylearbonyiairiino, arylcarbonylamino, carbamoyl eﬁd ureido),
amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulﬁnyl,
sulfonato, sulfamoyl, sulfonamido, nitro, triﬂ'uoromethyl, cyano, azido, heterocyclyl, .
alkylaryl, morpholino, phenol, benzyl, phenyl, piperizine, cyclopentane, cyclohexane,.
pyridine, 5H-tetrazole, triazole, piperidine, or an aromatic or heieroaromatic moiefy, and any
combination thereof. - - .

Further examples of substituents of the invention, which are not intended to be
limiting, include moieties selected from straight or branehed alkyl (preferably Ci-Cs),
-cycloalkyl (preferably C3-Cg) alkoxy (preferably C;-Cy), thloalkyl (preferably C1-Ce),

- alkenyl (preferably CZ-CG) alkynyl (preferably C,-Cy), heterocychc carbocychc aryl
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(e.g., phenyl), aryloxy (e.g., phenoxy), aralkyl (e.g., benzyl); aryloxyalkyl

(e.g., phenyloxyalkyl), arylacetamidoyl; alkylaryl,.heteroaralkyl, alkylcérbohyl and
'arylcarboﬁyl or other such acyl group, heteroarylcarbonyl, or heteroaryl :gréup, '
(CRfR”)o.g'NR’R” (e.g., -NHp), (CR’R”)0.3CN (e.g., ’—CN), -NO,, halogeﬁ (e.g., -F, -Cl, -Br, or

. =D, (CR’R”):3C(halogen); (e.g., -CF3), (CR’R”)o-3CH(halogen),, (CR’R”).3CHz(halogen),

(CR’R”)p.3CONR’R”, (CR’R”)3(CNH)NR’R”, (CR’R)p-35(0),2.NR’R”, (CR’R”)@;,CHO; ‘ '
: (CR’R”)0.3O(CR’R”)0_3H (CR’R")038(0)03R’ (e.g., -SO3H, -OSOsH), 4 :
| (CR’R”)g.gO(CR’R”)o 3H (e.g., -CH,OCHj3 and OCH3) (CR’R”)o.ss(CR’R”)o 3H (e.g., -SH
and - -SCH3), (CR’R™)30H (e.g., -OH), (CR’R”).3COR’, (CR’ R”)o.g(substltuted or '
unsubstituted' phenyl), (CR’R™).3(C3- Cs cycloalkyl); (CR’R»)p.3CO2R’ '(e g.,-COzH), or
(CR’R”)o-sOR’ group, or the s:de chain of any naturally occurring amino acid; wherein R’

. and R” are each mdependently hydrogen a Ci-Cs alkyl, Cz-Cs alkenyl, C>-Cs alkynyl, or aryl
group. Such substituents can include, for example, halogen, hydroxyl, alkylcarbonyloxy,
arylc?rbonyloxy, alkoxycarbonyloxy, aryloxxcarbonyloxy, carboxylafe, alkylcarbonyl,
élkoxyca;bonyl, aminocarbonyl, alkylthiocafbonyl, alkoxyl, phosphate, phosphonato,
phosphihat,o, cyano, amino (inciuding alkyl amino, dialkylami.no,'arylamino, diarylamino,
and alkylarylamino), acylamino (including alkylcarbonylamino, arylcarbonylamino,

' caﬁuqmoyl and ureido), amidino, imino, oxime, sulfhydryl, afkylthio, arylthio,
thiocarbqkylate, sulfates, sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano,

‘ azido, heterocyclyl, or an aromatic or heteroaromatic moiety, and any cpmbination thereof.
In certain embodiments, a carbonyl moiety (C=0) may be further derivatized with an oxime
moiety, e.g., an 'al:dehyde moiety may be deriv.atiz.ed as its oxime (-C=N-OH) analog. It will
be unglersfdod by those skilled in the art that the ‘moieties substituted on the hydrocarbon
chain can themselves be substituted, if apprdpriate Cycloalkyls can be further substituted; .
© e.g.,with the substituents described above. An “aralkyl” moiety is an alkyl substituted with ,
" an aryl (e.g., phenylmethyl (z e., benzyl)). |
" The term “alkenyl” includes unsaturated aliphatic groups analogous in length and
possible substitution to the aJkyls described above, but which contain at least one double
‘bond. , _ . :
.For example, the term “alkenyl” includes straight-chaiﬁ alkeriyl groups (e.g., ethenyl,
propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl, eic.), branched-

'~ chain alkeny! groups, cycloalkenyl (alicyclic) groups (cyclopropenyl, cyclopentenyl,
cyclohexenyl, cycloheptenyl, cyclooctenyl), alkyl or alkenyl substituted cycioalkenyl groups,
and cycloalkyl or cycloalkényl substituted alkenyl groups. The term alkenyl further includes
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alkenyl groups that include oxygen, mtrogen sulfur or phosphorous atoms replacing one or
more carbons of the hydrocarbon backbone. In certain embodiments, a straight chain or
branched chain alkenyl group has 6 or fewer carbon atoms in its backbone (e.g., Cz-C6 for
straight chaih, C3-Cg for branched chain). Likewise, cycloaikenyl groups fnay have from 3fé
carbon atoms in their ring structure, and more preferably have 5 or 6 carbons in the ring
‘ structure. The term Cz-Cs includes alkenyl groups containing 2 to 6 carbon atoms. .
Moreover, the term alkenyl includes both “unsubstituted alkenyls” and “substltuted
alkenyls”, the latter of which refers to alkenyl moieties having substltuents replacmg a
hydrogen on one or more carbons of the hydrocarbon backbone. Such substituents can
include, for example, alkyl group_s, alkynyl groupsk, halogehs, hydroxyl, alkylcarbonyloxy, .
arylcarbonyloxy, a]koxycai‘bonyloicy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, A
arylcarbonyl, alkoxycarbonyl, aminocarbon'yl, alkylaminocarbonyl, dialkylalhinocarbonyl,'
alk&lthiocarbonyl’ alkoxyl, | phosphate, phosphonato, phosphinato, C}}ano, émino (incli;ding
alkyl amino, dlalkylammo, arylamino, diarylamino, and alkylarylammo) acylamino
(mcludmg alkylcarbonylammo arylcarbonylammo carbamoyl and ureido), amidino, imino,
sulﬂmydryl, alkylthlo, arylthlo, thiocarboxylate, sulfates, alkylsulﬁnyl, sulfonato, sulfamoyl,
sulfohamido, nitro,_triﬂoorométhyl, cyano, azido, heterocyclyl, alkylaryi, or an ei'romat'ic.or :
heteroaromatic moiety. -
The term “alkyhyl” includes unsaturated aliphatic groﬁps‘ analogous in length and
possible substitution to the alkyls described above, but which contain at Ieést one triple bond.
For example, the term “alkynyl” includes straight-chain alkynyl groups (e.g., ethynyl,
propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl, etc.), branched- |
chain alkynyl groups, and cycloalkyi or cycloalkenyl substituted alkynyl groups. The term
alkynyl further includes alkynyl groups that include oxygen, nitrogeh, sulfur or phosphorous
atoms reb]a‘cing one or more oarbohs‘ of the hydrocarbon baokbone. 'In certain embodiments,
a straight chain or branched chain alkynyl group has 6 or fewer carbon atoms inits backbone
(e.g., C>-Cq for straight chaln, C3-Cs for branched chain). The term C;-Cs includes alkynyl
groups contalnmg 2 to 6 carbon atoms. '
Moreover, the term alkynyl includes both “unsubstituted alkynyls” and “substituted
alkynyls”, the latter of which refers to alkynyl moieties having éubstituents replacing a
hydrogen on one or more carbons of the hydrocarbon backbone. Such substituents can
" include, for example alkyl groups, alkynyl groups, halogens hydroxyl, alkylcarbonyloxy,
~ary1carbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl

'arylcarbonyl alkoxycarbonyl aminocarbonyl, alkylammocarbonyl dlalkylammocarbonyl
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alkylthmcarbonyl alkoxyl phosphate, phosphonato phosphinato, cyano, amino (mcludmg
- alkyl amino, dialkylamino, arylamino, dxarylammo, and alkylarylammo) acylammo

'(mcludmg alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureldo) amidino, imino,
sulﬂlydryl; alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulﬁnyl, sulfonato, sulfamoyl,
.' sqlfonamiclo,nitrd, niﬂuoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an arolnatic or
h"eteroaromatic lnoiety. | . .

" The term “amine” or “amino” should be understood as being broadly'applied to both a

- molecule, or a moiety or funcnonal group, as generally understood in the art, and may be

pnmary, 'secondary, or tertiary. The term “amine” or “amino” 1ncludes compounds where a
n1trogen atom is covalently bonded to at least one carbon, hydrogen or heteroatom. The
terms include, for example but are not limited to, “alkylammo * “arylaniino,” “dlarylammo, ,

9% &€

. “alkylarylammo,” “alkylammoa;y ,” “arylaminoalkyl,” “alkammoallcyl » “amide,” “amido,”
and “aminocarbonyl.” The term “alkyl amino™ comprises groups and compounds wherein
the nilrogen is bound to at least one additional alkyl group. The term “dialkyl amino”
includes groups wherein the nitrogen atom is bound to at least two additional alkyl groups.
The term “arylamino”.and “diarylamino” include groups wherein the nitrogen is bound to at
least one or two aryl groupé respectively. The term “alkylar’ylai:hino ” *alkylaminoaryl” or
' “arylaminoalky]” refers to an amino group which is bound to at least one alkyl group and at

least one aryl group. The term “alkaminoalkyl” refers to an alkyl alkenyl or alkynyl group
. bound to a nitrogen atom which is also bound to an alkyl group '

The term “amlde ” “amldo” or amlnocarbonyl” includes compounds or moieties
which contain a mtrogen atom which is bound to the carbon of a carbonyl or a thiocarbonyl
group Theé term includes “alkammocarbonyl” or “alkylaminocarbonyl” groups which |
include alkyl, alkenyl aryl or alkynyl groups bound to an amino group bound to a carbonyl ‘
group. It includes arylammocarbonyl and arylcarbonylamino groups which include aryl or
heteroaryl moieties bound to an amino group which is bound to the carbon of a carbonyl or
thiocarbonyl group. The terms “alkylammoca}rbonyl ” “alkenylaminocarbonyl,” .
“alkynylaminocarbonyl,” “arylaminocarbonyl,” “alkylcé,i'borlylamino,”
"‘alkenylca_rbonylamino,” “alkynylcarbonylamino;” and “arylcarbonylamino™ are included in
term “amide. » Amides also include urea groups (aminocarbonylamiﬁo) and carbamates
(oxycarbonylamino). ‘ ‘

The term “aryl” mcludes groups, 1ncludmg 5- and 6-membered smgle-rmg aromatic
groups that may include from zero to four heteroatoms, for example, phenyl pyrrole, furan,

thiophene, thiazole, 1sothlaozole, imidazole, triazole, tetrazole, pyrazole, oxazole, isoxazole,
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pyridine, pyrazine, pyridazine, and pyrimidine, and the like. Furthermore, the term “ary]”

includes multicyclic aryl gfeups,' e.g., tricyclic, bicyclic, . g., naphthalene, benzoxazole, '

benzodioxazole, benzothiazole, benzoimidazole, benzothiophene, methylene'diokyphenyl,
quinoline, isoquinoﬁr;e, anthfyl, phenanthrsll, napthridine, indole, benzofufan, purine, ‘
behzofuran deazapurine or indolizine. Those aryl groups 'having heteroatoms in the ring ,

. structure may also be referred to as “aryl heterocycles”, “heterocycles,” “heteroaryls” o x
“heteroaromatics.” The aromatic ring can be substituted at one or more ring posmons with
such substituents as described above, as for example, alkyl, halogen, hydroxyl a.lkoxy,
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate
alkylcarbonyl, alkylaminoacarbonyl, aralkylaminocarbonyl, alkenylamlnocarbonyl
alkylcarbonyl, arylcarbonyl, aralkylcarbonyl alkenylcarbonyl alkoxycarbonyl,

. ammocarbonyl alkylthlocarbonyl phosphate, phosphonato, phosphmato cyano, amino
(including alkyl amino, d1a1ky1am1no arylamino, diarylamino, and alkylarylammo),
acylamino (mcludmg alkylcarbonylamino, arylcarbonylammo carbamoyl and ureldo), '
amidino, imino, sulfhydryl alkylthio, arylthio, thlocarboxylate sulfates, alkylsulﬁnyl
sulfonato, sulfamoyl, sulfona.tmdo, nitro, trifluoromethyl, cyano, azido, heterocyclyl
alkylaryl, or an aromatic or heteroaromatic moiety. Aryl groups.can also be ﬁ;sed or bridged
with alicyclic or heterocyclic rings which are not aromatic so as to form a polycycle (e. g.; -
tetrelin). | - o

The term heteroaryl, as used herein, rep_resents a stable monocyeclic or bicyclic ring of
up to 7 atoms in each rin‘g,'v.vherein at least one ring is aromatic and contains from 110 4 "
héteroatpms selected from the group consisting of O, N and S. Heteroaryl groups within the |
scope of this definition include but dre not limited to: acridinyl, carbazolyl, cinnolinyl,
quinoxalinyl, pyrrazolyl, indolyl, benzoﬁiazolYl, furanyl, thienyl, benzothienyl, benzofuranyl,
quinolinyi, isoquinelinyl, oxazolyl, isoxazolyl, indolyl, pyrazinyl, pyridaziny'l, pyridinyl, '
pyrimidinyl, pyrrolyl, tetrahydroquinoline. As with the definition of heter'e.cy‘cle bel.ow,..

“heteroaryl” is also understood to'include the N-oxide derivative of any nitrogen-containing

heteroaryl In cases where the heteroaryl substituent is bicyclic and one ring is non-aromatic .

or contains no heteroatoms, it is understood that attachment is via the aromatlc rlng or via the .
heteroatom containing ring, respectlvely. ‘

The term “heterocycle” or “heterocyclyl” as used herein is intended to mean a 5- to
10-membered aromatic or nonaromatic heterocycle containing from 1 to 4 heteroatoms
selected from the group consxstlng of O, N and 8, and includes bicyclic groups.

' “Heterocyclyl™ therefore includes the above mentioned heteroaryls as well as dihydro and
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tetrathydro analogs thereof. Further examples of “heterccyclyl” include, but are not limited

- to the following: benzoimidazolyl, benzofuranyl, benzofurazanyl; benzopﬁézdlyl,

‘benzotriazolyl, benzothiophenyl, benzoxazolyl, carbazolyl, carbolinyl, cimiolinyl furanyl,

1m1dazoly1 indolinyl, mdolyl indolazinyl, indazolyl, isobenzofuranyl, 1somdolyl

.. 1soqmnoly1 1soth1azolyl isoxazolyl, naphthpyndmyl oxadiazolyl, oxazolyl, oxazohne

isoxazoline, oxetanyl, pyranyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridopyridinyl,

. pyridazinyl, pyridyl, pyrimidyl, pyrrolyl, quinazolinyl, quinolyl quinoxalinyi

tetrahydropyranyl tetrazolyl, tetrazolopyridyl, thladlazolyl th1azoly1 thienyl, triazolyl,
azet1d1nyl 1,4-dioxanyl, hexahydroazepinyl, plperazmyl piperidinyl, pynd1n—2—-onyl
pyrrohdmyl morpholmyl thlomorphohnyl dlhydrobenzoumdazolyl dlhydrobenzofuranyl ‘
dlhydrobenzothlophenyl dxhydrobenzoxazolyl dlhydrofuranyl dihydroimidazolyl,
dihydroindolyl, dlhydrmsooxazolyl dlhydroxsothlazolyl dihydrooxadiazolyl,
dihydrooxazolyl, dihydropyrazinyl, dihydropyrazolyl, dihydropyridinyl, dxhydropynmldmyl
dlhyd;opyrrolyl, dihydroquinolinyl, dlhydrotgtrazolyl, dlhydrothladlazolyl, dihydrothiazolyl,
dihydrothienyl dihydrotriazolyl, dihydroazetidinyl, methylenedioxybenzoyl
tetrahydrofuranyl and tetrahydrothienyl, and N-oxides thereof. Attachment of a heterocyclyl
substituent can occur-via a carbon atom or via a heteroatom.

“The term “acyl” includes compounds and moieties whlch contain the acyl radical

(CH3CO-) ora carbonyl group. The term “substituted acyl” includes acyl groups where one

or more of the hydrogen atoms are replaced by for example, alkyl groups, alkynyl groups,
halogens, hydréx’yl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,

. aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl,

aminqcarbdnyl, aIkylaminoéarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl,
phosphéte, phosphonato, phosphinato, cyano, amino (including alkyl amino, dialkylamino;

arylamino, diarylamino, and alkylarylaminb), aéylaminp (including alkylca:rbénylamino,

.. ar)ilcarbonylamino, carbamdyl and ureido), amidino, imino, sulfhydryl, alkylthio, arylthio,

thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro,

triﬂuoromethyl, cyano, azido, heterocyclyl, alkylaryl, of an aromatic or heteroaromatic

moiety.

.The term “acylamino” includes moieties wherein an acyl mmety is bonded to an

amino group For example, the term mcludes alkylcarbonylamino, arylcarbonylammo

carbamoyl and ureido groups.
The term “alkoxy” includes substituted and unsubstituted alkyl, alkenyl and alkynyl

groups covalently linked to an oxygen atom. Examples of alkoxy groups mclude methoxy,
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ethoxy, isopropyloxy, propoxy, butoxy, and pent'éxy groups anc_l‘ may include cyclic groups

such as cyclopentoxy. Exaifxples' of substituted alkoxy gfoups include halogenated alkc;xy

groups. The alkoxy groups can be substituted with groups such as alkenyl, 'cilkyriyl halogen,

hydroxyl, alkylcarbonyloxy, ary]carbonyloxy, alkoxycarbonyloxy, a:yloxycarbonyloxy, .
| carboxylate alkylcarbonyl arylcarbonyl alkoxycarbonyl aminocarbonyl, )

‘ alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate,
phosphonato, phosphinato, cyano, amino (including alkyl amino, dialkylamino, arylamiho,~
diarylamino, and ailkflarylamino), acylamino (including alkylcarbonyla'rrlino?- .
arylcarbonylémino; carbamoyl and ureido), amidino, iming, sulthydryl, alkylthib, arylthio,
thiocarboxylate, sulfates,~alk}%lsu1ﬁnyl, sulfonato, sulfamojl, sﬁlfonamido, njﬁ'o, “ -
trifluoromethyl, cyano, azido, hétéfocyclyl, alkylaryl, or an aromatic or heteroaromatic

. moieties. Examples of halogen substimtéd alicoxy groups include, but are not limited to,
ﬂuéromethoxy, diﬂuorome-thoxy, trifluoromethoxy, chloromethoxy, .;iichloromethoxy',

trichloromethoxy, efc.

The term © carbonyl” or “carboxy” includes compounds and moieties which contain a
carbon connected with a double bond to an oxygen atom, and tautomeric forms thereof. ‘
Examples of moieties that contain a carbonyl include aldehydes, ketones, carboxylic acids, -
amides, esters, anhydrides, efc.” The term “carboxy moiety™ of “éarboriy] moiety” refers to
groups such as “alkylcarbonyl” groups wherein an alkyl group is covalently bound to a ‘
carbonyl group, “alkenylcarbony!l” groups wherein an alkeﬁyl group is covalently bound to a
carbonyl group, “alkynylcarbonyl” groups wherein an alkynyl group is covalently bound to a |
carbonyl groub, “arylcafbonyl” grodps wherein an aryl group is covalently attached tothe .
carbonyl group. Furthermore, the term also refers to groups wherein one or more
heteroatoms are covalently bonded to the carbonyl moiety. For example, the term mcludes
moieties such as, for example, aminocarbonyl moieties, (Wherein a mtrogen atom is bound to
the carbon of the carbonyl group, e.g., an amide), aminocarbonyloxy moieties, wherein an
oxygen and a nitrogen atorﬁ are both bond to the carbon of the carbonyl grouf: {e.g., also
referred to as a “carbamate”). Furthermore, ammocarbonylammo groups (e.g., ureas) are also

' include as well as other combinations of carbonyl groups bound to heteroatoms (e.g.,
nitrogen, oxygen, sulfur, etc. as well as carbon atoms). Furthermore, the heteroatom can be
further substituted with one or more alkyl, alkenyl, alkynyl, aryl, aralkyl, acyl, erc. moieties.

‘The term .“thiocarbony ” or “thiocarboxy” includeé compounds and moieties which

' contain a carbon connected with a double bond to a sulfur atom. The term “thiocarbonyl
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moiety” includes moieties that are analogous to carbonyl moieties. For example,

- “thlocarbonyl” moieties include ammothlocarbonyl wherein an amino group is bound to the

‘carbon atom of the thiocarbonyl group, furthermore other thiocarbonyl mowtxes include,

oxythiocarbonyls (oxygen bound to the carbon atom), ammothlocarbonylammo groups, etc
The term “ether” includes compounds or moieties that contain an oxygen bonded to

two different carbon -atoms or heteroatoms For example, the term includes “alkoxyalkyl”

- which'refers to an alkyl, alkenyl, or alkynyl group covalently bonded to an oxygen atom that .

s covalently bonded to another alkyl group.

' The term “ester” includes compounds and m01et1es that contaln a carbon ora
heteroatom bound to an oxygen atom that is bonded to the carbon of a carbonyl group. The"

term ‘ester” includes alkoxycarboxy groups such as methoxycarbonyl ethoxycarbonyl,

: propoxycarbonyl butoxycarbonyl, pentoxycarbonyl efc. ‘The alkyl, alkenyl, or alkynyl

groups are as defined above.’

The term “thioether” includes compounds and moieties which contain a sulfur atom
bonded to two different carbon or hetero atoms. Examples of thloethers 1nclude, but are not
limited to alkthloalkyls alkthioalkenyls, and alkthioalkynyls. The term “alkthloalkyls”
include compounds with an alkyl, alkenyl, or alkynyl group bonded to a sulfur atom that is

' bonded to an alkyl group. Similarly, the term “alkthioalkenyls” and alkthioalkynyls’; refer to

compounds or moieties wherein an alkyl, alkenyl, or alkynyl group is bonded to a sulfur atom

which is covalently bonded to an alkynyl group

The term “hydroxy” or “hydroxyl” includes groups with an ~OH or ~O".

The ferm ‘;halogeo” includes fluorine, bromine, chlorine, iodine, efc. The term
“pei:hglogenated”'generally refersto a mojety wherein all hydrogens are replaced by halo geo
atoms.

The terms * polycyclyl” or “polycyclic radlcal” 1nclude mmetxes with two or more

. rings (e g, cycloalkyls cycloalkenyls cycloalkynyls, aryls and/or heterocyclyls) inwhich

two or more carbons are common to two adjoining rings, e.g., the rings are “fused rings”.

Rings that are joined through non-adjacent atoms are termed “bridged” rings. Each of the

.rin'gs of the polycycle can be sqbstituted with such substitients as described above, as-for

.example, halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,

aryloxycarbonyloxy, carboxylate, alkylcérbonyl, alkoxycarbonyl, alkylaminoacarbonyl,
aralkylaminocarbonyl, alkenylaminocarbonyl, alkylcarbonyl, arylcérbonyl, aralkylcarbonyl,
alkenylcarbonyl, aminocarboriyl, alkylthiocarbonyl, alkoxyl, phosphate? pho.sphonato,

phosghiriato, cyano, amino (including alkyl amino, dialkylamino, arylamino, diarylamino,
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and alkylarylammo), acylammo (including alkylcarbonylamino, arylcarbonylarnmo, '

carbamoyl and ureido), amrdmo, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate,

sulfates, alkylsulﬁnyl sulfonato, sulfamoyl sulfonamido, mtro tnﬂuoromethyl, cyano,
azido, heterocyclyl, alkyl, alkylaryl or an aromatic or heteroaromatic m01ety '

| The term “heteroatom” includes atoms of any element other than carbon or hydrogen

Preferred heteroatoms are nltrogen, oxygen, sulfur and phosphorus.

Additionally, the phrase “any combination thereof” implies that any number of the
listed functional groups and molecules may be combined to create a larger molecular
architecture. For example the terms “phenyl,” “carbonyl” (or “=07), “-0-,” “—OH ” and Cy
(i.e., -CHj; and —CH2CH2CH2-) can be combined to form a 3-methoxy-4-propoxybenzow ac1d
substituent. It is to be understood that when comblnmg functional groups and molecules to -
create a larger molecular a;rchltecture hydrogens can be removed or added as required to
satisfy the valence of each atom

It is to be understood that all of the compounds of the invention described above will
further include bonds between adJ acent atoms and/or hydrogens as required to satlsfy the .
valence of each atom. That i 1s, bonds and/or hydrogen atoms are added to provrde the
following number of total bonds to each of the followmg types of atoms: carbon four bonds,
nitrogen: three bonds; oxygen: two bonds, and sulfur: two-six bonds.

It will be noted that the structures of some of the compounds of this invention include
asymmetric carbon atoms. It is to be understood accordingly that the isomers arising from
such asymmetry (e.g., all enantiomers, stereoisomers, rotamers, tautomers, diastereomers, or .
racemates) are included within the scopé of this invention. Such isomers can be obtained in
substantially‘pure form by classical separation techniques and by stereocliemicaily coritrolled
synthesis. Furthermore, the structures and other compounds and moicties discussed in this
application also include all tautomers thereof. Compounds described herein may be obtained
through art recognized synthesis strategies. -

It will also be noted that the substituents of some of the compounds of this 1nventlon
include i 1somenc cyclic structures. It is to be understood accordingly that constitutional
isomers of particular substituents are included within the scope of this invention, unless
indicated otherwise. For example, the term “tetrazole” mcludes tetrazole, 2 H-tetrazole, 3H-
tetrazole, 4H-tetrazole and SH-tetrazole.. ’

-Use in bacterial infection

The compounds of the present invention have valuable phannacological properties
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and are useful in the treatment of dlseases In certain embodiments, compounds of the

. mventlon are useful in the treatment of bacterial mfectlons

The term “use” includes any one or more of the following embodiments of the

invention, respectively: the use in the treatment of bacterial infections; the use for the

) manufacture of pharmabeuticéil compositions for use in the treatment of these diseases, e.g.,

in the manufacture of a medicament; methods of use of compounds of the invention in the

- treatment of these diseases; pharmaceutical preparations having compounds of the invention .

"+ for the treatment of these diseases; and compouinds of the invention for use in the treatment of

these diseases; as appropriate and expedient, if not stated othervmse In partlcular diseases to
be treated and are thus preferred for use of a compound of the present invention are selected
from bacterial mfectmns as well as those diseases that depend on the activity of EF-Tu. The ,
term “use” further includes embodlments of composmons herein which bind to an EF-Tu
protein sufﬁmenﬂy to serve as tracers or labels, so that when coupled to a fluor or tag, or '

‘made radioactive, can be used as a research reagent or as a diagnostic or an imaging agent.

In certain embodiments, a compound of the present invention is used for treating EF-

Tu—assocfated diseases, and use of the compound of the present invention as an inhibitor of

~ any one or more EF-Tu proteins. It is envisioned that a use can be a treatment of inhibiting

one or more isoforms of EF-Tu.

Assays |

The i.nhibi.tion of antibacterial activity .by the compounds of the invention may be
measured using a number of assays available in the art. An example of such an assay is the :
standard minimum inhibitory concentratlon (MIC) test conducted accordmg to CSLI
guldelmes

Pharmaceutical Compositions

‘The language “effective amount” of the compound is that amount necessary or

‘sufficierit to treat or prevent a'b.acterial infection, e.g. prevent the various morphological and

somatic symptoms of a bacterial infection, and/or a disease or condition described herein. In

an example, an effective amount of the compound of the invention is the amount sufficient to
treat a bacterial infection in a subject. The effective amount can vary depending on such
factors as the size and weight of the subject, the type of illness, or the particular compound of

the invention. For example, the choice of the compound of the invention can affect what
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constitutes an “effective amount.” One of ordinary skill in the art would be able to study-the
factors contained herein and make the determination regarding the effective amount of'the
compounds of the invention without undue experlmentatlon ' '

The regimen of administration can affect what constitutes an effective amount. The

compound of the mventron can be admlmstered to the subject either prior to or after the onset

of a bacterial mfecuon Further, several divided dosages, as well as staggered dosages, can
be administered daily or sequentially, or the dose can be continuously infused, or can bea
bolus injection. Further, the dosages of the compound(s) of the invention can be
proportionally increased or decreased as indicated by the exigencies of the therabeutic or
prophylactic situation. . ' : o

Compounds of the inverition may be used in the treatment of states, disorders or
dlseases as described herem or for the manufacture of pharmaceutlcal composmons for use
in the treatment of these d1seases Methods. of use of compounds of the present 1nventron in.
the treatment of these dlseases, or pharmaceutical preparations having compounds of the
present invention for the treatment of these diseases. . o

The language pharmaceutlcal composition” includes preparationé suitable for
administration to mammals, e.g., humans. When the compounds of the present iﬁventi-on. are
administered as pharmaceuticals to mammals, e.g., humans, they can be given-per se or as a-
pharmaceutical composition containing, for example, 0.1 to-99.5% (more preferably, 0.5to
90%) of active ingredient in combination with a pharmaceutically acceptable carrier.

The phrase “pharmaceutically acceptable carrier” is art recognized and includes a
pharmaceutically acceptable material, composition or vehicle, suitable for administering,
compounds of the present invention'to mammals. The carriers include liquid or solid filler,
diluent, e:xcipient, solvent or encapsulating material, involved in carrying or transporting the
subject agent from one organ, or portion of the body, to another organ, or portion of the body.
Each carrier must be “acceptable” in the sense of being compatible with the other ingredients
of the formulation and not injurious to the patient. Some examples of materials which cen )
serve as pharmaceutically- acceptable carriers include: sugars, such as lactose; glucose.and
sucrose; starches, such as corn starch and potato starch; cellulose, and its_ deri'vati\}es, such as A
sodium carboxymethyl cellulose, ethyl cellulose and cellulose acetate; powdered tragacanth;
malt; gelatin; talc; excipients, such as cocoa butter and suppository waxes; oils, such as

peanut oil, cottonseed oil, safflower oil, sesame oil, olive oil, corn oil and soybean oil;

-glycols, such as érOpylene glycol; polyols, such as glycerin, sorbitol, mannitol and

- polyethylene glycol; esters, such as ethyl oleate and ethyl laurate; agar; buffering agents, such
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" as magnesium hydrox1de and aluminum hydrox1de alglmc acid; pyrogen-free water isotonic
- saline; nger s solution; ethyl alcohol; phosphate buffer solutions; and other non-toxic

'compahble substances employed in pharmaceutrcal formulations.

Wetting agents, emulsifiers and lubricants, such as sodlum lauryl sulfate and

' magnesmm stearate, as 'well as coloring agents, release agents, coating agents, sweetemng,

flavoring and perfuming agents, preservatives and antioxidants can also be present in ‘the

. compositions.

Examples of. pharmaceutlcally acceptable antioxidants mclude water soluble
ant10x1dants, such as ascorbic acid, cysteine hydrochlonde sodmm blsulfate, sodium
metablsulfite, sodium sulfite and the like; oil-soluble antioxidants, such as ascorbyl palmltate,
butylated hydroxyamsole (BHA) butylated hydroxytoluene (BHT), lecithin, propyl gallate
a-tocopherol, and the like; and metal chelating agents, such as citric acld ethylenedlamme
tetraacetic acid (EDTA), sorbitol, tartaric acid, phosphonc acid, and the like.

__ Formulations of the present invention include those suitable for oral, nasal, toplcal, ,
buccal sublmgual rectal, vaginal and/or parenteral admlmstratxon The formulations may
convemently be presented in unit dosage form and may be prepared by any methods well

known in the art of pharmacy. The amount of active ingredient that can be combined with a

‘ carrier material to produce a single dosage form will generally be that amount of the

. compoun_d that produces a therapeutic effect. Generally, out of one hundred per cent, this

amount will range from about 1 per cent to about ninety-nine percent of active ingredient,
preferably from about 5 per cent ro about 70 per cent, most preferably from about 10 per cent
to about 30 per cent. '

Methods of preparmg these formulations or compositions include the step of bnngmg
into assoclatron a compound of the present invention with the carrier and, optionally, one or
more accessory mgredlents In general, the formulations are prepared by uniformly and
intimately bringing into assoc:1at10n a compound of the present invention with liquid carners, ,.
or finély divided solid carriers, or both, and then, if necessary, shaping the product.

Formulations of the invention suitable for oral administration may be in the form of

'capsules, cachets, pills, tablets lozenges (using a flavored basis, usually sucrose and acacia or

tragacanth), powders, granules, or as a solution ora suspension in an agueous or non-aqueous

liquid, or as an oil-in-water or water-in-oil liquid emulsion, or as an e11x1r or syrup, or as
pastilles (usmg an inert base, such as gelatm and glycerin, or sucrose and acacia) and/or as
mouth washes and the like, each containing a predetermined amount of a compound of the

present invention as an active ingredient. A compound of the present invention may also be
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administered as a bolus, electuary or paste

In solid dosage forms of the invention for oral admrmstratron (capsules, tablets; prlls
dragees, powders granules and the like), the active ingredient is mixed with one or more
pharmaceutically acceptable carriers, such as sodium crtrate or dicalcium phosphate, and/or |
any of the following: fillers or extenders, such as starches, lactose Sucrose, glucose

‘ mannitol, and/or srhcrc acid; bmders such as, for example, carboxymethylcellulose, ‘
alginates, gelatin, polyvmyl pyrrohdone sucrose and/or acacia; humectants, such as glycerol
disintegrating agents such as’ agar-agar, calcium carbonate, potato or taproca starch alginic
acid, certain s111cates and sodrum carbonate; solution retardmg agents, such as parafﬁn, .
absorption accelerators, such as quaternary ammonium compounds; wetting agents, such as,.
for example, cetyl alcohol and glycerol monostearate; absorbents, such as kaolin and
benlonite, clay; lubricants, such a talc, calcium stearate, magnesium stearate, solid
polyethylerre glycols, sodium lauryl sulfate, and mixtures.thereof; and coloring ager_rts, In the
case of capsules, tablets and.pi'lls the pharmaceutical compositions may also comprise ;
buffering agents. Solid composrtlons of a similar type may also be employed as fillers in soﬁ -
and hard-filled gelatm capsules using such excipients as lactose or milk sugars, as well as
high molecular weight polyethylene glycols and the like. '

A tablet may be made by compression or molding, optronally with one or more
accessory ingredients. Compressed tablets may be prepared using binder (for example,
gelatin or hydroxypropylmethyl cellulose), lubricant, inert diluent, preservative, disintegrant
(for.example, sodium starchA glycolate or cross-linked sodium carboxymethyl cellulose),
surfacefactive or dispersing agent. Molded tablets may be made by molding in a suitable
machine a mi}rture of the powdered compound moistened with an inert liquid diluent.

The tablets, and other solid dosage forms of the pharmaceutical compositions of the
present irrvention, such as dragees, 'capsules, pills and granules, may optionally be scored or
prepared with coatings and sheélls, such as enteric coatings' and other coatihgs well known in
the phannaceutical—formulating art. They may also be formulated so as to provide slow or
controlled release of the active ingredient therein using, for example, hydroxypropylmethyl'
cellulose in varying proportions to provide the desired release profile, other pblyrher

' matrices, liposomes and/or microspheres. They may be sterilized by, for example, filtration
through a bacteria-retaining filter, or by 'mcorporating steriliiing agents in the form of sterile
solid compositions that can be dissolved in sterile water, or some other sterile injectable
‘medium immediately before use. These compositions may also optionally contain opacifying

- agents and may be of a composition that they release the active ingredient(s) only, or
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preferentially, in a certain portion of the gastrointestinal tract, optionally, in a delayed
- manner. Examples of embedding compositions that can be used include polymeric substances
‘and waxes. The active ingredient can also be in micro-encapsulated form, if appropriate, with .
one Or more of the above-described exmpients ' '
. Liquid- dosage forms for oral admlmstratlon of the compounds of the mventmn
mclude pharmaceutlcally acceptable emulsions, microemulsions, solutions, suspens1ons,
. syrups and elixirs. In addition to the active ingredient, the liquid dosage fonns may contain
3 inert diluent commonly used in the art, such as, for exainple, water or other solvents,
solubilizing agents and emulsifiers, such as ethyl alcohol 1sopropy1 alcohol, ethyl carbonate,
ethyl acetate, benzyl alcohol benzyl benzoate propylene glycol 1 3—butylene glycol, 01ls (m
particular, cottonseed groundnut corn, germ, olive, castor and sesame oils), glycerol,
tetrahydrofuryl alcohol, polyethylene glycols and fatty acl_d.esters of sorbitan, and mixtures
thereof.

Besides inert diluents, the oral compositions can also include adjuvants such as
wetting agents, emulsifying and suspending agents, sweetening; flavoring, coloring,
' perfummg and preservative agents. o _
Suspens1ons in addition to the active compounds, may contaln suspending agents as,
for example, ethoxylated 1sostea1yl alcohols, polyoxyethylene sorbitol and sorbitan esters,
- microcrystalline cellulose, alummum metahydrox1de, bentonite, agar-agar and tragacanth
and mixtures thereof ,

. Formulations of the .nhannaceutical compositions of the invention for rectal or vaginal -
administration rnay be presented as a suppository, which may be prepared by mixing one or
more compounds of the invention with one or more suitable nommtatlng exmplents or
carriers comprising, for example, cocoa butter, polyethylene glycol, a suppository wax or a
salicylate, and which is solid at room temperature, but 11qu1d at body temperature and, '
therefore will melt in the rectum or vaginal cavity and release the active compound.

' Formulations of the present invention which are suitable for vaginal administration
also include pessaries, tampons, creams, gels, pastes, foams or spray formulations containing
such carriers as are known in the art to be appropi‘iate. '

Dosage forms for the topical or transdermal administration ofa compound of this
invention include powders, sptays, ointments, pastes, creams, lotions, gels, solutions, patches '

and inhalants. The active compound may be mixed under sterile conditions with a
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pharmaceutically acceptable carrier, and with any preservatives, buffers, or propellants that
may be required. ‘ '

The omtments, pastes creams and gels may contam, in addition to an active

compound of this invention, exc1plents, such as animal and vegetable fats, 01ls, waxes,

parafﬁns, starch, tragacanth cellulose derivatives, polyethylene glycols, silicones, bentomtes,

silicic acid, talc and zinc oxide, or mixtures thereof.

Powders and sprays can contain, in addition to a compound of this invention,
excipients such as laclose tale, silicic acid, aluminum hydroxide, calcium. silicates and
polyamide powder or m1xtures of these substances. Sprays can additionally contam
customary propellants, such as chloroﬂuorohydrocarbons and volatile unsubstltuted
hydrocarbons, such as butane and propane. .

~ Transdermal patches have the added advantage of providing controlled delivery of a
cornpound. of the present invention to the body. Such dosage forms can be n1ade by
dissolving or dlspersmg the compound in the proper medium. Absorption enhancers can also
be used to increase the flux of the compound across the skin. The rate of such ﬂux can be
controlled by either prov1d1ng a rate controlling membrane or dispersing the active compound
in a polymer matrix or gel. . ; -

Ophthalmlc formulatlons eye ointments, powders, solutlons and the llke are also
contemplated as being within the scope of this invention. '

Pharmaceutical composmons of this invention suntable for parenteral administration
comprise one or more compounds of the invention in combination with one or more
pharmaceutlcally acceptable sterile isotonic aqueous or nonaqueous solutlons dispersions,
suspensions or emulsions, or sterile powders which may be reconstituted into sterile .
1n3eetgble solutions or d1sper51ons Just pnor to use, which may contain ant1ox1dant§, buffers,
bacterioslat's solutes which render the formulation isotonic with the blood .of the intended
recipient or suspending or thickening agents. . -

Examples of sultable aqueous and nonaqueous carriers that may be-employed i in the
pharmaceutical compositions of the invention include water, ethanol, polyols (such as
glycerol, propylene glycol, polyethylene glycol, and the like), and suitable mi)gtures thereof,
vegetable oils, such as olive oil, and injectable organic esters, such as ethyl oleate. Proper
fluidity can be maintained, for example, by the use of coating materials, such as lecithin, by
the maintenance of the required particle size in the case of dispersions, and by the use of
-surfactants. . |

These compositions may also contain adjuvants such as preservatives, wetting agents,
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emulsifying agents and dispersing agents. Prevention of the action of microorganisms may be .

- ensured by the inclusion of various antibacterial and antifungal agents, for example, paraben,

'chlorobutanol, phenol sorbic acid, and the like. It may also be desirable to include isotonic

agents, such as sugars, sodium chloride, and the like' into the compositidns. In addition '

_. prolonged absorptlon of the injectable pharmaceutical form may be brought about by the

inclusion of agents that delay absorption such as aluminum monostearate and gelatm

* In'some cases, in order to prolong the effect of a drug, it is desirable to slow the

- absorptlon of the drug from subcutaneous or intramuscular mjectlon This may be

accompllshed by the use of a liquid suspension of crystalhne or amorphous material having
poor water solubility. The rate of absorptmn of the drug then depends upon its rate of
dissolution which, in turn may depend upon crystal size and crystalhne form. Alternanvely,
delayed absorptlon ofa parenterally-admlmstered drug form is accompllshed by dissolving or
suspending the drug in an oil vehicle. .

Injectable depot forms are made by formmg microencapsule matrices of the subJect
com;lounds in biodegradable polymers such as polylactide-polyglycolide. Dependlng on the
ratio of drug to polymer, and the nature of the particular polymer employed, the rate of drug

release can be controlled. Examples of other biodegradable polymers include

' poly(orthoesters) and. poly(anhydrides). Depot injectable formulatlons are also prepared by

entrapping the drug in liposomes or microemulsions that are compatlble with body tissue.

The preparations of the present invention may be given orally, parenterally, topically,
or rectally. They are "of course given by forms suitable for each administration route.” For
example, they are adm1mstered in tablets or capsule form, by injection, inhalation, eye lotion,
omtment suppos1tory, eic., adm1n1strat10n by m_;ectlon infusion or inhalation; topical by
lotion or ointment; and rectal by supposﬂ:ones. Oral and/or IV administration is preferred..

The phrases “parenteral administration” and “administered parenterally” as used
herein means modes of administration other than enteral and topical administration, usually .
by injéction, and includes, without hmltatlon, intravenous, intramuscular, intraarterial, -

intrathecal, intracapsular, intraorbital, intracardiac, mtradermal intraperitoneal, transtracheal

’subcutaneous, subcuticular, 1ntraart1cular subcapsular, subarachn01d 1ntrasp1nal and

_lntrasternal injection and infusion.

The phrases “systemic administration,” “administered systemically,” “peripheral
administration” and “administered peripherally” as used herein mean the administration of a
compound, drug or other material other than directly into the central nervous system, such

that it enters the patient's system and, thus, is subject to metabolism and other like processes,
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for example, suboutaneous admmlstratlon
These compounds may bé administered to humans and other animals for therapy by
any suitable route of admrmstratlon, 1ncludmg orally, nasally, as by, for example a.spray,

rectally, mtravagmally, parenterally, intracisternally and toplcally, as by powders ointments

or drops, including buccally and subhngually

Regardless of the route of administration selected, the compounds of the present

" invention, which may be used in a suitable hydrated form, and/or the pharmaceutlcal

compositions of the present invention, are formulated into pharmaceutically acceptable
dosage forms by conventronal methods known to those of sklll in the art. _

Actual dosage levels of the active ingredients in the pharmaceutlcal composmons of .
this invention may be varied so as o obtain an amount of the active ingredient whichis -
effective to achieve the desired therapeutic response for a particular patient, composition, and
mode of administration, without being toxic to the patient. ‘ "

The selected dosage level will depend upon a vanety of factors. 1nclud1ng the act1v1ty
of the particular compound of the present invention employed or the ester, salt or amide
thereof the route of admlmstratlon, the time of administration, the rate of excretion of the
particular compound being employed, the duration of the treatment, other drugs, compounds
and/or materials used i in combination with the particular compound employed, the age, sex, '
weight, condltlon generai health and prior medical hrstory of the patient bemg treated, and
like factors well known in the medical arts.

A physician or veterinarian having ordinary skill in the art can readily determine and
prescribe the effectlve amount of the pharmaceutical composition required. For example, the
physician or vetennanan could start doses of the compounds of the invention employed in the
pharmaceutrcal composition at levels lower than that required in order to achleve the desired
therapeutic effect and gradually increase the dosage until the desired effect is achieved.

In general, a suitable daily dose of a compound of the invention will be that amount of
the compound that is the lowest dose effective to produce a therapeutic effect. Such an
effective dose will generally depend upon the factors described above. Generally, intravenous .
and subcutaneous doses of the compounds of this invention for a patxent when used for the
indicated analgesic effects, will range from about 0.0001 to about 100 mg per kilogram of
body weight per day, more preferably from about 0.01 to about 50 mg per kg per day, and

- still more preferably from about 1.0 to about 100 mg per kg per day. An effective amount is

that amount treats a bacterial infection.

If desired, the effectwe daily dose of the active compound may be adrnlmstered as
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two, three, four, five, six or more sub-doses admrmstered separately at appropnate intervals

: throughout the day, optionally, in unit dosage forms

While it is possible fora compound of the present invention to be administered alone,

it is preferable to administer the compound as a pharmaceutical composmon

Synthetic Procedure ‘

" Compounds of the present 1nvent10n are prepared from commonly available
compounds using procedures known to those skilled in the art, 1nc1ud1ng any one or more of
then'followmg conditions without limitation: .

" Within the scope of this text, only a readily removable group that is not a constituent’
of the particular desired end product of the compounds of the present invention is designated'
a “protecting group,” unless the oontext'indicates otheruvise, The proteetion of functional |
groups by such protecting groups, the protecting groups-themselves, and their cleavage
reactions are described for example in standard reference works, such as e.g., Science of
Synthes1s Houben-Weyl Methods of Molecular Transformation. Georg Thieme Verlag,
Stuttgart Germany 2005. 41627 pp. (URL: http //www.science-of-synthesis.com (Electronic
Version, 48 Volumes)); J. F. W. McOmie, "Protective Groups i in Organic Chemistry",

’ Plenum Press, London and New York 1973, in T. W. Greene and P. G. M. Wuts, "Protective
Groups in Organic Synthesis", Third edition, Wiley, New York 1999, in "The Peptides";

Volume 3 (editors: E. Gross and J. Meienhofer), Academic Press, London and New York
1981, in “Methoden der organiscnen Chemie" (Methods of Organic Chemistry), Houben
Weyl, 4th editidn; Volume 1571, Georg Thieme Verlag, Stuttgart 1974, in H.-D. Jakubke and
H. Jeechkeit, " Aminosduren, Peptide, Proteine” (A_mino acids, Peptides, Proteins), Verlag
Chemie, Weinheim, Deerfield Beach, and Basel 1982, and in Ji ochen Lehmann, "Chemie der
Kohlenhydrate Monosacchande und Derivate" (Chemistry of Carbohydrates Monosaccha-
rides and Derzvatzves), Georg Thieme Verlag, Stuttgart 1974. A characteristic of protectmg .
groups is that they can be removed readily (t.e., without the occurrence of undesired secon-

dary‘reactions) for example by solvolysis, reduction, photolyéis or alternatively under physio- -

'loglcal cond1t10ns (e.g., by enzymatlc cleavage).

.Salts of compounds of the present invention having at least one salt-formmg group
may be prepared in a manner known per se. For example, salts of compounds of the present
invention having acid groups may be formed, for example, by treating the-compound_s with
metal compounds, such as alkali metal salts of suitable organic carboxy}ic aeids, e.g., the

sodium salt of 2-ethylhexanoic acid, with organic alkali metal or alkaline earth metal
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compouhds, such as the corresponding hydroxidés, carbonates or hydrogen carbonates, such
as sodium or potassium hydroxide, carbonate or hydrogen carbonate, with corresponding

calcium compounds or with ammonia or a suitable organic amine, stoichiometric amounts or

only a small excess of the salt-forming agent preferably being used. ‘Acid addition salts of

compounds of the present- Jinvention are obtained in customary manner, e.g., by’ treatlng the

compounds with an acid or a suitable anion exchange reagent. Internal salts of compounds of
the present invention contammg acid and basic salt-forming groups, e.g., a free carboxy
group and a free amino group, may be formed, e.g., by the neutralisation of salts, such as acid
addition salts, to the isoelectric point, e.g., with weak bases, or by treatment w1th ion
exchangers. . _ | , ) .

Salts can be converted in cnstomary'manner into the free compounds; metal and
ammonium salts can be converted, for exampie, by treatment with suitable acids, and acid |
addition salts, for example, by treatment with a suitable basic agent. . | . -

 Mixtures of isomers obtainable according to the invention can be separated ina
manner known per se into the individual isomers; diastereoisomers can be separated for
example, by partitioning between polyphasm solvent mixtures, recrystalhsatlon and/or
chromatographic separation, for example over silica gel or by, e.g., medium pressure 11qu1d
chromatography over a reversed phase column, and racemates can be separated, for example
by the formation of salts with optically pure salt-forming reagents and separatlon of the
mixture of diastereoisomers so obtainable, for example by means of fractional crystallisation, A
or by chromatography over optically active column materials.

Intermediates and final products can be worked up and/or purified according to .
standard methods, e.g., using chromatographm methods, distribution methods, (re-)
crystalhzatlon and the like.

General process conditions .

~ The following applies in general to all processes mentioned throughout this

dlsclosure ' ’
The process steps to synthesize the compounds of the invention can bé carried out

under reaction conditions that are known per se, including those mentioned specifically, in

the absence or, customarily, in the presence of solvents or diluents, including, for example,

solvents or diluents that are inert towards the reagents used and dissolve them, in the absence

-or presence of catalysts condensation or neutralizing agents for example i ion exchangers,

" such as cation exchangers e.g., in the H' form, depending on the nature of the reaction and/or
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of the reactants at reduced, normal or elevated temperature, for example in a temperature

- range of from about -100 °C to about 190°C, inclnding, for example, from approximatély -
80°C to approximately 150°C, for example at from -80 to -60°C, at room temperature, at from
-20 to 40°C or at reflux temperature, nndér atmosphéric pressufe or in a closed vessel, where

appropriate under prossure, and/or in an _inert atmosphere, for example under an argon or |
nitrogen atmosﬁhere: . : '

" At all stages of the reactions, mixtures of isomers that are formed can be separated

3 into the individual isomers, for exarnple'diastereoisomors or énantiomers, or in_to any desired
miictur'es of isomers, for example racemates or mixtures of diasterooisomeré, for example -
analogously to the methods described in Sc:ence of Synthe51s Houben-Weyl Methods of
Molecular Transformatlon Georg Thleme Verlag, Stuttgan Germany. 2005.

The solvents from which those solvents that are su;table for any particular reaction
may be selected include those mentioned specifically or; for example, water, esters, such as
lowef atkyl- lower alkanoates, for example ethyl acetate, ethers, such as aliphatic ethers, for
example d1ethyl ether, or cyclic ethers, for example tetrahydrofurane or dioxane, liquid
aromatic hydrocarbons, such as bénzene or toliiene, alcohols, such as methanol, ethanol or 1-
or 2-propanol, nitriles, such as acetonitrile, halogenated hydrocarbons, such as methylene

- ch'lon'd'e or chloroform, acid amides, such as dimethylformaxnide or dimethyl acetarnide,
bases, suoh as heterocyclic nitrogen bases, for exarnple pyridine or.NTmethylpyrrolidin-2-
. one, carboxylic acid anhydrides, such as lower alkanoic acid anhydrides, for example acetic .
_anhydride; cyclic, linear or branched hydrocarbons, such as cyclohexane, hexane or
isopentane, or mi).{tures.of those solvents, for axamplc aqueous solutions, unless otherwise
indicated iri the description of the processes. Suoh. solvent mixtures may also be used in
working up, for example by chromatography or partitioning.
The compounds including their salts, may also be obtamed in the form of hydrates, or
 their crystals may, for example, include the solvent used for crystalhzatlon Different -
crystalline forms may be present.

‘The invention relates also to those forms of the nfocess in which a compound
'obt'ai'nab'le,as an intermediate ’at;any stage of the process is used as starting material and the
remaining process steps are carried out, or in which astarting material is formed under the
reaction conditions or is used in the form of a derivative, for example in a protected form or
in the form of a salt, or a compound obtainable by the process according to the invention is

produced under the process conditions and processed further in situ.
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. Prodrugs

This invéntion also encompasses pharmaceutical oompositions containing, and -

" methods of treatmg bactenal infections through admmlstenng, pharmaceutically acceptable

prodrugs of compounds of the compounds of the invention. For example, compounds of the

invention having free amino, amido, hydroxy or carboxylic groups can be converted into
prodrugs. Prodrugs ioclude compounds wherein an amino acid residue, or a polypeptide ..
chain of two or more (e.g., tv;/o, three or four) amino acid residues is covalently joined A
through an amide or ester bond to a free amino, hydroxy or carboxylic acid group of
compounds of the invention. The amino acid residues 1nclude but are not limited to the 20
naturally occurring amino acids commonly designated by three letter symbols and also

includes 4-hydroxyproline, hydroxylysme demosine, isodeniosine, 3-methylhistidine,

norvahn, beta-alanine, gamma—amlnobutync acid, citrulline homocysteme homoserine,

ornithine and methionine sulfone Additional types of prodrugs are also encompassed For .
instance, free carboxyl groups can be derivatized as amides or alkyl esters. Free hydroxy
groups may be denvanzed using groups including but not hnnted to hemlsuccmates
phosphate esters, dimethylaminoacetates, and phosphoryloxymethyloxycarbonyls, as outlined
in Advanced'Dmg Delivery Reviews, 1996, 19, 115. Carbamate prodrugs of hydroxy eod
amino groups are also mcluded as are carbonate prodrugs, sulfonate esters and sulfate esters -
of hydroxy groups. Derivatization of hydroxy groups as (acyloxy)methyl and (acyloxy)ethyl
ethers wherein the acy] group may be an alkyl ester, optionally substituted w1th groups
including but not limited to ether, amine and carboxylic acid functionolities, or where the acyl
group is an amino acid ester as described above, are also encompassed. Prodrugs of this.type
are described in J. Med. Chem 1996 39, 10. Free amines can also be derivatized as amides,
sulfonamldes or phosphonarmdes All of these prodrug moieties may incorporate groups
including but not limited to ether, amine and carboxylic acid functionalities.

Any reference to a compound of the present invention is therefore to be understood as
referring also to the co;res_pondin'g pro-drugs of the compound of the present invention, os

appropriate and expedient.

Combinations

A compound of the present invention may also be used in combination with other

' agents, e.g., an additional antibacterial compound that is or isnota coxripouiid of the .

invention, for treatment of a bacterial infection in a subject.

By the term “combination” is meant either a fixed combination in one dosage unit

)
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form, ora k1t of parts for the comblned administration where a compound of the present
. invention and a combination partner may be admlmstered 1ndependently at the same time or
'separately within time intervals that espec1a11y allow that the comblnatlon partners show a
cooperative, e.g., synergistic, effect, or any combination thereof.
_ A compound of the present lnventlon may be used in combination with another

antibacterial agent. The term “antibacterial agent” refers to any substance that is exther
. bactericidal or bactenostatlc i.e., capable of killing or inhibiting the growth of bacterial cells.
| Antibacterial agents include antibiotics, biocides, antlmlcroblals and bacteriostatic agents
The kriown types of antibiotics include, e.g., cell wall synthesis 1nh1b1tors cell membrane -
inhibitors, protem synthe51s 1nh1b1tors and 1nh1b1tors that bmd to or affect the synthe51s of
DNA or RNA. Numerous antibiotic agents suitable for use in the treatment of bacteria-
related diseases and disorders, are known and disclosed, e.g. in The Physician's Desk
Reference (PDR), Medical Economics Company (Montvale, N.J.), (53.sup.rd Ed.), 1999;
Mayo Medical Center Formulary, Unabridged Version, Mayo Clinic (Rochester, Minn.),
January 1998 Merck Index: An Encyclopedia of Chemicals, Drugs and Biologicals,.
(11.sup. th Ed) Merck & Co., Inc. (Rahway, N.J.), 1989; University of ‘Wisconsin
Antlmlcroblal Use Guide, http://www.medsch.w1sc.edu/chnsc1/ Samcg/amcg.html;
In{roduction on the Use of the Antibiotics Guideline, of Speciﬁc Antibiotic Classes, Thomas

Jefferson University, http://jefﬁine.tju.edu/CWIS/OAC/antibiotics_.guide/intro.html; and
‘ references cited therein.

Examples of antibiotics for use in comblnatlon WIth the compounds of the mventlon
include, but are not limited to, quinolone, macrohde, glycopeptide, oxazolidinone, -lactams
(inolqding amoxicillin, ampicillin, bacampicillind, carbenicillin, cloxacillin, dicloxacillin,
ﬂucloxécillin rnethicillin, mezlocillin, nafcillin oxacillin, penicillin G, penicillin V,
p1perac1111n plvampxcﬂhn, pivmecillinam, ticarcillin, sulbactam, tazobactam, clavulanate),
cephalosporms (cefaclor cefadroxﬂ cefamandole, cefazolin, cefdinir, cefdntoren cefepime,
cefixime, cefonicid, cefoperazone, cefotaxime, cefotetan, cefoxitin, cefpodoxime, cefprozﬂ,
ceftazidime, ceftibuten, ceftizoxime, cefiriaxone, ceﬁ.lroicime cephalexin, cephalothin, |
'cephapmn cephradme), ammoglycomdes (mcludmg gentamycin, streptomycin, amikacin,
kanamycin, viomycin, capreomycin), ethionamide, prothionamide, cycloserme dapsone,
clofazimine, tetracyclines (tetracycline, doxycychne, chlortetracycline, oxytetracycline,
minocycline demeclocycline), oxazolidinones (linezolid, eperezolid), metronidazole,

rifabutin, isoniazonid, ethambutol, and combinations thereof.
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Examples of anti-viral agents for use in eombination wﬁh the compounds of the -
invention include, but are ﬂot limited to, zidovudine, lamivudine, didanosine, zalcitabiue,
stavudine, abacavir, nevirapine, delavirdine, emtricitabine, efavirenz, saquinavir, ritonavir,

indinavir, nelfinavir, amprenavir, tenofouir, adefovir, atazanavir, fosamprenavir, ‘

| hydroxyurea, AL-721, ampligen, butylated hydroxytoluene; polymannoacetate,

| castanospermine; contracan; creme pharmatex, CS-87, penciclovir, famciclovir, acyc]ov‘ir‘
cytofovir, ganciclovir, dextran sulfate, D-penicillamine trisodium phosphonoformate f\lSldlc
acid, HPA-23, eﬂormthme, nonoxynol pentamidine isethionate, peptide T, phenytom,
isoniazid, ribavirin, rifabutin, ansarnycm tnmetrexate, SK-8 18, suramin, UAOOI enfuv1rt1de,
gp41-derived peptides, antibodies to CD4, soluble CD4, CD4—conta1n1ng molecules, CD4-

.IgG2, and combinations thereof. -

Futher examples of agents the compounds of the present 1nvent1on can be used in
combmatlon with'include, but are not hmlted to, free radical scavengers ascorbic a01d
Vitamin C, anti-cancer agents chemotherapeutic agents, non-steroidal a.ntl-mﬂammatory
drugs, steroidal antl-mﬂammatory drugs, anti-fungal agents detoxifying agents, analgesms
bronchodllators drugs for the treatment of vascular 1schem1a anti-body monoclonal agent
minoxidil for topical apphca‘uon for hair growth, diuretics, 1mmunosuppressau§s,
lymphokynes o- and-[i—mterferon and combinations thereof.

. The compound of the invention and any additional agent may be formulated in
separate dosage forms. Alternatively, to decrease the number of dosage forms administered
to a.patient, the compound,of the invention and any additional agent may be formulated
together in any combination. For example, the compound of the invention inhibitor may be
formulated in one dosage form and the additional agent may be formulated together in
another dosage form. Any separate dosage forms may be administered at the same time-or
different times. T |

Alternatively, a composition of this invention comprises an additional agent as
described herein. Each component may be present in individual compositions, 'combinatiori

compositions, or in a single composition.

Exempl ification of the Inventum
The invention is further illustrated by the following examples, which should not be
construed as further limiting. The practice of the present invention will employ, unless -
-otherwise indicated, conventional techniques of cell blology, cell culture, molecular biology,

“ transgenic biology, microbiology and immunology, which are within the skill of the art.
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- GENERAL SYNTHESIS METHODS
All startmg matenals, buxldmg blocks, reagents, acids, bases, dehydratmg agents,
solifents, and catalysts utilized to synthes1s the compounds of the present invention: are either
.' commerc1ally avallable or'can be produced by organic synthesis methods known to one of
ordinary skill in the art (Houben-Weyl 4th Ed. 1952, Methods of Organic Synthesis, Thleme. |
. Volume 21). Further, the.compounds of the present invention can be prodpced by organic

K syn{hesis methods known to one of ordinary skill in the art as shown in the following

examples.
EXAMPLES |
Defil_ﬁtions '
AcOH B acetic acid
aq. o : .' ' * aqueous
Boe ' . - . tert-butoxycarbonyl
. DMF . NN-dimethylformamide
‘pcc . N N-dicyclohexylcarbodiimide
DCE : T dichloroethaine .
DCM , .' | . ’ dichloromethane ‘
}jMA'P. ~ .4-dimethylaminopyridine
DMSO - dimethylsulfoxide
-A EtOAe ‘ - ethyl-'acetate
EtOH " ethanol
eq Ny | ' equivalents
Lc . | B liouid chromatography
LCMS o o liquid chromatography mass spectrum .
MeOH ' o methanol

MHz " megahertz
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PS - : polyst:y'rene |
RT ' '- roém temperature
R: ' B . retention time
s . | “solid
| sat. s _ saturated
| TEA .. ‘ .triethylamine
TFA R : ~ trifluoroacetic acid
THF - .tetrahydrofuran
“h ' | hours
min . " mimtes -
m/z : ' " mass to charge
MS ' - mass spectrum ' ;
HRMS - high res.olution mass spectrum
NMR - nuclear magnetic resonance |
ANALYTICAL METHODS

NMR: proton spectra are recorded on a Bruker 400 MHz ultréshield’
spectrometer. Chemical shifts are reported relative to methanol (8 3.31), d1methy1
sulfoxide (8 2. 50), or: chloroform (5 7.26).

LCMS: compounds are analyzed on an Inertsil ODS—3 column (C18,50
x 4.6 mm, 3 pm) with a 2 min gradient elution (25% acetonitrile/ HZO/ 5mM.

ammonium formate) and a flow rate of 4 ml/min.

_HPLC purification utilizes a C8 or C18 ccﬂumn (30 x 100mm, 5 pum,
brand: Sunfire or XTerra) and.is performed according to two methods. Method 1

consists of 0.1% TFA in 10%-95% ACN in H,0. Method 2 consists of 10 mM NH,OH -
. in 40%-95%ACN in H,O.

LC analys1s utilizes an Atlantis brand C18 column (150 mm) with .

- gradient elution (0-95% acetonitrile in water +0.1% TFA).

-0
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' .Gener‘al Scheme 1:
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‘The compound of general formula (i) may be prepared via synthetic methods .well
known to those skilled in the art, or alternatively isolated from a fermenitation broth.
‘See, fér example, U.S. Patent 5,202,241, which is incorporated herein fn its entirety.
The compound of general structural formula (ii) may be prepared by process A by

the acid or base mediated rearrangement of compound (i) in the presence of water

and a suitable acid or base. The compound of general formulé (iii) may be prepared
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in process B from (ii) directly vid reaction with azide or alternatively through a multi
step process which includes rémoval of the ester functionality through hydrolysis
with a suitable base or acid activation of the carboxylic acid Inoiety using a suitable
actlvatlon agent, and reactlon with a suitable reagent such as azide. Azides

‘ represented by formula (111) are known in the art and are readily synthesmed by -
standard procedures commonly employed in the art. The compound of general -
formula (iv) may be prepared by reaction of the azide (iii) with a nucleophlle,
alcohol, arnlne, or protecting group (Xl) A suitable protectmg group can be selected
by those skilled in the art. Protecting groups are selected so that they are suitable for
the depicted transformat_xons and can be removed followmg the synthe51s with little-
or no loss of yield. The introduction and selective removal of protecting groups are |
taught in Greene and Wts, “Protective Groups in Orgamc Synthesis”, John Wiley &
Sons (1991). The compound of general structural formula ) may be prepared by
reacting compound (iv) with a reactive reagent such as an electrophile, alkylating
agent, acylating agent, or protecting group (X,) to afford compound (v). The "~ °
compound of general structure (vi) can be prepared by reacting compound (v)'With:
acid, base, a nucleophile, or electrophlle to remove the protectmg group (Xl) The
compound of general structure (vii) can be prepared by reactlng compound (vi) with
a suitable electrophile, alkylating agent, or acylating agent (X,). The compound of '
general structure (viii) can be prepared by reacting compound (vii) with acid, base, a
nucleophile, or electrophile to remove the protecting group (X,). Alternatively, any
of these steps (A-G) may be performed in a different order, or with some steps

rernoved or slightly altered, which is obvious to those skilled in the art.

Scheme 2: Preparation of Common fnterrnedia’ce, Boc-Amine (4):
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1. NaOH, THF, H,0, 60C

2. CICOOER, TEA, Acetone #-BUOH, 80C

3. NaNs, 60 C

@

Steps 1-3, Preparation of Acylazide (2):
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. . (2) ‘ | C

To a solution of the ester (1, 1.5 g, 1.16 mmol) in THF. (300 mL) is added

20 mL H,O and NaOH (60 mg, 1.50 rnmol) The reaction is stirred at 60 °C for 1.5 h
and monitored by TLC (10% MeOH/DCM) and LCMS. After ‘completion, the

reaction is concentrated to dryness. The off-white solid is suspended in toluene (100
mL) and concentrated to dryness (repeat 3x), which affords the acid, an off-whlte
sohd The crude solid is stored in vacuo (0.1 Torr) for 12 h. LCMS R 1. 12 mm,
[M+H]"1125. '

The crude acid is S_usperrded in 300 mL acetone. The flask is sonicated'
and the solid scraped down the sides of the flask for 15 min. To this suspension is
added TEA (2.0 mL, 14.2 mmol) and ethyl chloroformate (2.0 mL, 20.91 mmol). The
reaction 'appears to slole dissolve. . Further sonication, and vigorous stirring is used
to break up. all particles. After1 h, the reaction appears complete via LCMS and
NaN, (500 mg, 7.69 mmol) is added. The suspension (white/yellow in appearance)
is stirred for 1 h at 60 °C and moriitored by LCMS. Two more ahquots of NalN; , (500 -
mg, 7.69 mmol) is added and the reaction stirs for 20 min. The reaétion is
concentrated onto 5i0, and purified by flash chromatography (1.5”7 x 1.5" Si0o,
column, 3 L EtOAc). Thls affords 920 mg of crude acyl-azide (2), a white SOlld The
crude material is taken on to the next step with no further purification. LCMS: R =
1.55 min, [M+H]'1150. | ‘ |

Step 4,' Preparation of Boc-amine (35:-
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®
A’suspension of acyi—az'ide (2,920 mg). is heéted'(SO °C)in t-BuOH (100

g). After2h cdmplete dissolution occurrs and after 12 h the reacﬁbn appears
complete by LCMS. The solution is concentrated directly onto SiO, and .
chromatographed (gradient elution: 50-70% EtOAc/hexanes) which affords 600 mg
éf Boc-amine (3), a white splid. "H NMR (400 MHz, d,-DMSO) & 10.38 (br s, 1 H), 9.00
d, 1 H),.8.70 (app .d,.2 H), 8.58 (5, 1 H), 8.44-8.41 (m, 1 H), 8.38 (d, 1 H), 8.23 (s, 1 H),

. 8.11(d, 1 H), 7.48 (br s, 1 H), 7.38-7.23 (m, 7 H), 6.02 (brs, 1 H), 5.31-5.18 (m, 3 H),
5.01-5.00 (m, 1 H), 4.97 (s, 2 H), 4.30-4.24 (dd, 1'H), 3.79 (dd, 1 H), 3.38 (s, 3 H), 2.75-

. 2.68 (m, 1 H), 2.47 (d, 3H),222-2 13 (m, 1 H), 149 (s,9H) 1.37-1.31 (m, 1H) 0.87 (d,
3 H),0.84 (d, 3H). LCMS: R,=1.72 min, [M+H]J" 1196

Step 5, Preparation of Boc-amine-acetate (4):

gt
%iwi%\
\Cgr\;« :gg

@)

To a solution of the Boc-amine (3, 540 mg, 0.451 mmol) in DCM (250
mL) is added acetic anhYdride (0.100 mL, 0.979 mmol), pyridine (1.0 mL, 12.4 mmél)
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and DMAP (20 mg, 0.169 mmol). The reaction is stirred for 3 h, concentrated directly
onto S5i0, and éhromatogtaphéd (gradient elution: 50-70% EtOAc/hexanes) which
provides 465 mg of Boc—amine-acetate (4). 'HNMR (40b MHz, dG—DMSO) 3 10.38'(br‘

s, 1H),9.20 (br d, 1 H), 8.79 (br d, 1 H), 8.61 (br d, 1 H), 8.56 (s, 1 H), 8.44-8.41(m, 1.
_ H), 8.38(d, 1 H), 8.24 s, 1H), 811 (d, 1 H), 7.48 (br s, 1 H), 7.42 (s, 2 H), 7.35-7.29 (m,

6 H), 6.14 (s, 1 H), 5.47 (t, 1 H), 5.31-5.26 (m, 1 H), 5.19 (dd, 1 H), 497 (5, 3H), 4.26-
(dd, 1 H), 3.72 (dd, 1 H), 3.38 (s, 3 H), 2.70-2.65 (m, 1 H), 2.59 (s,3H),245(d 3H),
2.22-2.14 (m,1 H); 1.96 (s, 3 H), 1.57-150 (m, 1 H), 1 49(s,9H),088 (d; 3H),084(d 3
H). LCMS: R = 1.81 min, [M+H]'1238.

Example 1, Preparation of Amide (5):

) |
To a solutibn of the Boc—arhine (3, 10 mg, 0.0083 mmol) in DCM (lQ .

mlL) is addeci TFA (1 mL, 13.46 mmol). The reaction is stirred for 30 min and

concentrated. The resultant yellov;r foam is dissolved in DCM (10 mL) and

concentrated (repeat 3 x). The crude amine salt is taken on with no further

purification. LCMS: R,= 1.33 min, [M+H]'1096.

To a solution of the amine (0 0083 mmol) in pyridine (1 mL) is added

acetic anhydnde (0.100 mL, 0. 979 mmol). The solution is stirred at RT for 10 min and -

poured into a .saturated aq solution of sodium bicarbonate (100 mL). The mixtureis -

extracted with EtOAc (3)2) and the combined organic extracts are dried over MgSO,,

~ filtered, and‘concentrated directly onto SiO,. The crude product is purified by flash

chromatography (gradient elution: 0-5% MeOH/DCM) to afford 6 mg of amide (5)

.asa whlte sohd 1H NMR (400 N[Hz d-DMS0) 811.14 (br s, 1 H), 9.004(br d, 1 H)
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8.68-8.66.(m, 2 H), 8.59 (s, 1 H), 8.45-8.42 (m, 1 H), 8.40(d, 1 H), 8.24 (5, 1 H), 8.13(d, 1
- H), 7.80 (s, 1 H), 7.38-7.21 (m, 7 H), 6.01 (br d, ‘1‘ H), 5.32-5.17 (m, 3 H), 5.01-4.99 (m, 1

H), 4.97 (s, 2 H), 4.27 (dd, 1 H), 3. 79 (dd, 1 H), 3.38 (s, 3 H), 2.73-2. 68.(m, 1 H), 2.46 (d,
 3H),2192.14 (m, 1 H), 2.10 s, 3 H), 1.35-1.28 (m, 1H), 0.87 (d, 3 H), 0.84 (d, 3 H).
) LCMS: R,= 1:35 min, [M+H]'1138. -

Example 2, Prepara'aon of Methyl ester (6)

(6)

Methyl ester (6) is prepared accordmg to the procedures described in
" example 1, except adipic acid monomethylester chloride is used as an acylating
agent. "H NMR (400 MHz, d-DMSO) § 11.11 (br s, 1 H), 9.00 (br s, 1 H), 8.68-8.66 (m, |
2 H), 8.59 (S,lH) 8.44-8.41 (m,lH),840(d 1 H), 8.24 (s; 1 H), 813(& 1H),7.83(s, 1
H),738-722(m,8H) 602(brd 1H), 5.31-5. 17 (m, 3 H), 5.01-4.99 (m, 1 H), 497 (s,2 -
H), 4.28 (dd, 1 H), 3.78 (dd, 1 H), 3.59 (s, 3 H), 3.38 (s, 3 H), 2. 70 (m, 1 H), 2.58 (s, 3 H),
246(d,3 H) 2.40. (app t, 2 H), 2.34 (app t, 2 H), 2.20-2.12(m, 1 H), 1.65-1.54 (m, 4 H), .
| 1235-1.32 (m, 1.H), 0.87 ‘(d,' 3 H), 0.84 (d, 3 H). LCMS: R=147 miﬁ, [M+H]*1238. |

Example 3, Preparation of Acid (7):
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Steps 1-2, Preparation of Methylester-acetate (8): -

Q

7

O

@&%

m%ﬂ\ﬁ‘

(8)

To a solution of Boc—amme—acetate (4, 190 mg, 0.153 mmol) i in DCM (10
ml) is added TFA (5 mL, 67.3 mmol). The reaction is stirred for 30 min and ' ‘
concentrated. The resultant yellow foam is dissolved in DCM (10 mL) and .
concentrated (repeat 3 x). The crude amiﬁe salt is taken on with no further
purification. LCMS: R = 1.45 min, [M+H]"1138. ‘

To a. solution of the amine salt in pyridine (5 mL) is added adipic acid
monomethyl ester chloride (0.200 rﬁL 1.285 mmol). The solution is stirred at RT for
10 min and poured into a saturated &dq solution of sodium bicarbonate (100 mL) The

‘mixture is extracted with EtOAc (3x) and the combined orgamc extracts were dr1ed

. over MgSOM ﬁltered and concentrated d1rect1y onto SiO,. The crude product is
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purified by flash chromatography (gradient elutlon 50-80% EtOAc/ hexanes) wh1ch
- affords 170 mg of ester-acetate (8). LCMS R=1 58rmn, [M+H]+1280

Step 3, Preparation of Ac1d (7).

To a solution of the methylester—acetate (8,170 mg, 0.133 mmol) in

. MeOI-I (100 mL) i is.added HOG mL) and NaOH (100 mg, 2.5 mmol). The soluhon 1s'
. heated to 50 °C, stirred for 2 h and concentrated onto SiO,. Flash chromatography .

"+ (gradient elution: 0-5% MeOH/ DCM) provides 95 mg of the title compound, a tan .

solid. "H NMR (400 MHz, d,-DMSO) & 12.05 (br s, 1 H), 11. 13 (br 5,1 H),9.44 (brd, 1
H), 8.70-8.65 (m, 2 H), 8.59 (s, 1'H), 8.45-8.42 (m, 1 H), 8.39 (d, 1 H), 8.23 (s, 1 H), 8. 13
(d 1H),7.82 (s,l H), 7.42- 738 (m,1H),7.32(s, 1 H),729-7 17(m,6H) 6.13(brs, 1
H), 5.33-5.17 (m, 3 H), 5.03 (d, 1 H), 4.98 (s, 3 H), 4.32 (dd, 1 H), 3.83-3.76 (m, 1 H),
3.38 (s, 3 H), 2.74-2.68 (m, 1 H), 2.58 (s, 3 H), 2.47 (d, 3 H), 2.40 (t, 2 H), 2.23 (t, 2 H),
2.19-2.14 (m, 1 H), 1.66-1.52 (m, 4 H), 1.34-1.29 (m, 1 H), 0.87 (d, 3 H), 0.74 (d, 3 H).
LCMS: R,= 1.24 min, [M+H]'1224.

Example 4, Pr_epara_ﬁon of Trifluoroacetate (9):

Steps 1-2, Preparation of Acetate (10):
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To a solution of Bbc—arrﬁne-acetate (4, 400 mg, 0.323 mmol) in DCM (25
mL) is added TFA (5 mL, 67.3 mmol). 'ﬂie reaction is stirred for 30 min and .
concentrated. The resdlfaht yellow foam is dissoived in DCM (10 th) and
concentrated (repeat 3 x). "The crude amine salt is taken on with no further

punﬁcatlon LCMS: R,=145 mm, [M+H] 1138.0.

To a solutlon of the amine (0.323 mmol) in pyrldme (5 rnL) 1s added |
methanesulfonylchlorlde (0.050 mL, 0. 646 mmol). The solution is stirred for 30 min
and poured into a saturated aq solution of sodium bicarbonate (100 mL). The
mixture is extracted with EtOAc (3x) and the combined organic extracts are dned
over MgSO,, filtered, and concentrated directly onto SiO,. "The crude productis
purlﬁed by flash chromatography (gradient elution: 50-80% EtOAc/ hexanes) Wthh ‘
afforded. 330 mg of acetate (10). LCMS R,= 1.67min, [M+H]" 1234 0.

Step 3, Preparation of Trlﬂuoroacetate (9):

To a solution of the acetate (10, 200 mg, 0.162 mmol) i in MeOH (50 mL) |
is added K,CO, (50 mg, 0. 362 mmol) The reaction is stirred for 10 min and -
concentrated The solid is suspended in EtOAc and poured into a saturated aq
solution of sodlum bicarbonate (100 mL). The mlxture is extracted w1th EtOAc (3x)
and the combmed organic extracts are dried over MgSO,, filtered, and concentrated '
directly onto SiO,. The crude prodﬁct is purified by HPLC (method 1) which affords -~
55 mg of acetate (9). 'H NMR (400 MHz, d.-DMSO) & 12.78 (br s, 1 H), 9.00 (br d, 1
H), 8.69-8.67 (in, 2 H), 8.59 (s, 1 H) 8.43-8.41 (m, 2 H), 8.27 (s, 1 H), 8.19 4,1 H), 8.02 .
(s, 1H),7.39-7.21 (m, 7 H), 5.32-5.17 (m, 3 H), 5.00(d, 1 H), 4.97 (s, 2 H), 4.28 (_dd; 1
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H), 3.79 (dd, 1 H), 3.38 (5,3 H), 2.70 (m, 1 H), 2.71 (m, 1 H), 2.58 (s, 3H), 247 (d, 3H),
- 2.20-2.12 (m, 1 H), 1.34-1.27 (m, 1 H), 0.87 (d, 3 H), 0.84 (d, 3 H). LCMS: R,= 1.56 min, -
[M+H]'1192. o | o

. Example S, Prép.ar;atign of Sulfonamide (11):

(11).

2)

To a solution of Boc-amine-acetate (4, 100 mg, 0.081 mmol) in DCM (25
mI;)' ié added TFA (5 mL, 67.3 mmol). The reactionis stirred for 30 min and
,concentrated: The resultant yellow foam is dissolved in DCM (10'mL) and
concentrated (repeat 3 x). The crude amine salt is dissolved in EtOAc and poﬁred
'into a saturated aq solution of sodium bicarbonate (100 mL). The mixture is
extracted With.EtOAc (3>.<) and the combined organic extracts are dried over MgSO,,
filtered, and concentrated. The crude free-bqsed amine is taken on w1th no further

purification. LCMS: R,=1.45min, [M+H]1138.
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To a solution of tﬁé amine (0.081 mmol) in p}f;ridine (5 mL) is'added
methanesulforiylchloridé_'(0.050 mL, 0.646 mmol). The solution is stirred for 30: min
and poured into a saturated aq solution of sodinm biqérbonaté (100 mL) ‘The .~
mixture is extracted with EtOAC (3x) ar_ld the combined 6rgaﬁic e.xtiracts are dried

_ over MgSO,, filtered, and conceéntrated directly onto SiO,. The crude acetate (12)is
taken on to the next step without any further purification. LCMS: R,= 1.42 min, -
[M+H]'1216. s

Step 3, Preparation of Sulfonamide (11):

To a solution of the sulfonamide (12) iﬁiMeOH (10 mL) is added KCO,
(50 mg; 0.362 mmol). The reaction is stirred 5 min, concentrated, and purified by. |
HPLC (mgthod 2).to afford 15 mg of sulfonamide 11. 'H NMR"(4OO MiHz, d-
DMSO0) 5 10.62 (br s, 1 H), 9.00 (br d, 1 H), 8.68-8.66 (m, 2 H), 8.58 (s, 1 H), 8.44-8.41 -
(m, 1 H), 8.37 (d, 1 H), 8.23 (s, 1 H), 8.15 (d, 1 H), 7.39-7.20 (m, 7 H), 7.07 (br s, 1 H),
6.02 (d, 1 H), 5.31-5.18 (m, 3 H), 5.01-4.98 (m, 1 H), 497 (s, 2 H), 4.27 (dd, 1 H), 3.77 a
(dd, 1 H), 3.38 (s, 3 H), 3.12 (s, 3 H), 2.73-2.67 (m, 1 H), 2.58 (s, 3 H), 2.47 (d, 3 H),
2.19-2.13 (m, 1 H), 1.36-1.28 (m, 1 H), 0.87(d, 3 H), 0.84 (d, 3 H). LCMS: R = 1.31 min,
[M+H]1174. | - '

Example 6, Preparation of Amine (13):

(13)

Steps 1-2, Préparation of Boc-amine (14):
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- (14)

The preparatlon of Bo¢-amine (14) is performed according to the
method described in example 3, except the acid chloride of 5- -(tert-
butoxycarbonylammo)-valer1c acid is used as an acylatlng agent. LCMS: R,= 1 66
min, [M+2H] 1338.

Step 3, Preparation 6f Amine (13)

To a solut10n of Boc-amme (14,150 mg, 0.112 mmol) in DCM (5 mL) is

added TFA (ZmL 26 9 mmol) The solution is stlrred for 30 min and concentrated
' d1rectly onto SiO,. Flash chromatography (gradlent elution: 0-10% MeOH/DCM,
then 100% DCM, then 0-10%MeOH/DCM with 0.1% AcOH) furnishes 90 mg of
amine 13. 1HNl\/IR(4OO.1\/1THz d—DMSO)S 11.16 (br s, 1 H), 9.23 (brd 1 H), 8.77 (br
d, 1H),862(brd 1 H), 8.58 (s, 1H), 8.44-8.42 (m, 1 H), 8.40(d, 1 H), 8.25 (s, 1 H),
8.14 (d, 1 H),784 (s, 1 H), 7.73-7.64 (m,ZH) 741 (s, 1H), 7.35-7.31 (m, 5 H), 7.28-6. 95

(m, 2 H), 6.14 (d, 1 H), 5.46 (t, 1 H), 5.29-5.25 (m, 1 H), 5.19 (dd, 1 H), 4.97 (s, 2H),
| £26(dd, 1H), 372 (4d, 1 H), 3.38 (5, 3 H), 2.85-2.79 (m, 2 H), 2.71-2.65 (m, 2 H), 2.59
" (s, 1H),2.46 (d, 3 H), 2.44:2.42 (m, 2 H), 2.22-2.15 (m, 1 H) 1.96 (s, 3 H), 1.70-1.56 (rn, :
4 H), 1.50-1.42 (m, 1 H), 0.88 (d 3H) 0.84 (d, 3 H). LCMS: R,= 1.06 min,
[M+2H] 1238.

'Example 7, Preparation of Amine (15):
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i ncluding a prokaryotic EF-Tu, and esgecially "including a bacterial EF-Tn.
In a preferred enbodi nent, the conpound of the invention is an EF-Tu

i nhi bitor. As used herein, the term"bacterial infection(s)"

includes, but is not limted to, bacterial infections that occur in
mammal s, fish and birds as well ‘as disordel™ related to bacteri al

i nfections that nay be treated or énted by adninistering antibiotics:
such as the conpounds of the preg@ﬂh pnvention. In addition to treating

i nfections caused by multi-drug ré&si stant strains of St aphyl occocus "aur eus;
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pneunoni ae, Haenophilus-influenzae, MiSxell.a catarrhalls Staphylococcus
aureus, Peptostreptococcus spp: or Pseudononas spp.; pharynigitis,

rheurratl ¢ fever, Barchrgiren@disopeplared ias destdbed! irt exampr}eﬁl dﬂneh'i;tetate

St rept ocqccus ene and G s tococ , [ '

G bt nerralscis BARES it Bl TS e anugin i Buetren gotahed Hibeemplns
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i nfl uenzawo 2007/142Wberi a spp.; di ssem nated Mycobact eri umrcaxisam o027 eXx
(MAC) disease related to infection bysWcobacteriumavium or Mcobacterium
intracellulare; gastroenteritis related to infection by Canpyl obacter
jejuni; intestinal protozoa related to infection by Cryptosporidi um spp.,
odont'ogenic infection rélated to infection by viridans streptococci; -

persi st ent coughAreidg €6) ivprefaediaseonsiingde dbe procedimes deseribedyirs gangr ene
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Furt her bacterial infections and disorders related to such infections that

may belst # &b 8B%F-2pmv Eridh @0 (kurs, ddils 5. He b 48dm, 1Bukl), 5.l (il K93, the

fol | ow NGy bey-Ne I ralDrya-qi e I £lat i.af ecty Boen. .
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coccidia, cryptosporidia, etc.), dairy cow mastitis related to infection by
S, aurth3 Hy 2 2hddodm g HychBadiatan, LH)a0S54ras D0 54(de B LGMS;R, =
Cbryhepgg L HBOl+19T7-158Y er ococcus spp.; swine respiratory disease related to
i nfection by’ A -pleuropneunoni ae., P. -nultocida, .or Mycoplasma spp.; Swi ne
enteri i I tQ A nf ion by E - coli, Lawsonia tntracellularis,
Sal mn%T%EE%%ﬁ?{e P étzg%l??f%]%dﬁgf/@dyi sinteriae; cow footrot related to .

i nfection by Fusobacterium spp.; cow netritis related to.infection by E.
coli; cow hairy warts related to infect] by Fusobact eri um necr ophor um. or
Bact er oi des nodosus; cow pi nk-eye r tedto infection by Mraxella bovis,
cow.prenature abortion related td_j\nfeéction by protozoa (i.e., neosporiun;
urinary tract infection in dogs and cats re
skin and soft tissue infections iﬁfﬁogs and
epidermidis, S. interrnedius, coaqul $&4ﬁ§§.
mul t oci da; dental or nouth infeck s and goats related to

i nfection by Alcaligencs spp., Cteroi des” ., Costridiumspp.,-

Ent er obact er spp.f.Eubacteriun1$pph§2t$ﬁtost gpt ococcus spp.,

Por phf yr onbnas spp. ,-  Canpyl obaty-er ésgggﬁisbspp., Erysi pel ot hrix spp.,
Rhodococcus spp., Trypanosona sPp., Pl astpdilum spp., Babesia spp.,

Toxopl asnma spp., Pneunocystis spp., Leishnmanila spp., - Trichononas sp. or
Prevotel |l a spp- O her bacterial infections and~di sorders related to such
infections that may be treated or pre&?ﬂted in accord with the nethod of
the present invention are referred tovi'n J. P.- Sanford at al., "The Sanford
Qui de Jo _Antj mi crobi al . Therapy,.. 26th Edition, (Antimcrobial Therapy,

I nc[,f%@ﬁé%&%eparéaon‘ﬁUgFﬂgfqﬁﬁ%teriaf infections and disorders related to
such infections that may be treated or prevented in aninals include,  but
are not |inmted to, central nervou§h§§Sfen1infections, WO ‘ o
2007/ 142986PCT/ 1JS2007/ 012768 54 reXte¥nal ear infections, infections of the
m ddl e ear, such as acute otitis
eye infections, infections of th

ed to infection by E. coli;
ts related to infection by'S.
.St aphyl ococcus or P.

di 4,7 infections of the cranial sinuses,

al cavi such as infections of the
teeth, guns and mucosa, upper re §9Lg~-r ct infections, |ower. ~
respiratory tract infections, gepiob®l nafy/iI"sf ections, gastrointestinal
i nfections, gynecological.infeg%ﬁeﬁs, sept Hegai a, bone and j oi nt
i nfections, skin and skin structMregsinfectiols, bacterial endocarditis,

burns, anti bacteri al prophylaxg;;b N ery, gntibacterial prophylaxis in

i munosuppressed patients, suclas pat‘/st;reEeiving cancer chenpt her apy,
or organ transplant patients and chronic sgases caused by i'nfectious:
organi sns, -e.g., arteriosclerosis. Bact®eri al protein-synthesis

requi res "EF-Tu chaperone proteins.” EF-Tu is one of the nost abundant
proteins in bacteria, as well as one @B)the nost highly conserved, and in a
nunber of species the gene is duplicated with identical function. Wen
bound to GTP, EFTo acsolufionrofBenamplimsavétate (3p200 ang, ri0H rahel) it RWIF, (5

| oadi n he rib . In one. epbodinent, the bacteri al ,
i nf ect'ont %égé\@@&@em 0g- ﬁ?ﬁ@%&m@ ?_’9/‘?6‘? gprthang QA0 mie 164 Bmmeld by
theory, it is believed that the disruption of EF-Tu protein activity by the
conpounds of the invention will interfere with protein synthesis and thus
bacterial function and/or proliferation. Because EF-Tu is highly conserved
across Grampositive and Gram negative bacteria, the conmpounds of the
present invention are useful for treating infections of both classes of
bacteri a. As used herein, the term"EF-Tu-associated state" or
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I n other enbodi nents, the invention provides a nmethod of manufacture of a
nmedi canent, including formulating any of the conpounds of the present

i nvent i orwbanotmemsment of a subject. Definitions The termuSanoai7es
"treated,"” "treating"” or "treatnment" dgrncl udes the di m ni shnent or

5al l eviation of at |east one synptom associ ated or caused by the state,

di sorder or disease being treated. In certain enbodi nents, the treatnent

conprises the induction of a bacterial infection, fol | owned by the
act | van¢wmabzed Meth: M&Mnﬁhefsomt@n inasitred for 2hi concanrated rand, take om #o sh -

or allguvi Sy m 0 bacteri al :
i nfecti I%:B(g' ﬁda g}i{l %uﬁ'}g %ﬂl aI%SO% ﬁf@ggdnerﬁt 1%T§p+}g¥ﬁﬂfshnent of one
or sevgral tonB of a er or conplete eradlcatlon of a disorder.

The te‘ﬁ?sgﬁ% é@?amﬁgx}ﬂféﬁﬂigﬁgo i ricl ude organlsns e.g.; prokaryotes and

eukar.yot es, mh ch are capable of_  sufferin rom-or a fli th a
b;ct e?/l al inf elct ifd ( p rgpagsd %‘%Ej"g’é{?stgq RrQsedy "sscr‘g éﬂm humans,
d t

0gS, 8&% J‘Qrsﬁﬁwﬁi ml?ﬁif DI Is%& b { ﬁ%‘%pé%%@béké r%ﬁ),saé‘é’

transgenlc non- human a the s Byéct”isa WO
2007/ 1429308 H518. $2Qﬁ\? MH,‘;W 6;6 1 Hou,rms (2 lgH), 88221(111'&FH$LW 9$(brrtg 1fIFI§;m at
risk of sufferin ro otentj al capa r|n
bact er T 20730 (e § 5, St 15y Bath 20 38 5m i ES A e 31 Bea? e FD 1 1

h I
anot hes seIDASI AN H té‘ﬁs gé‘@ﬁsts 38 £9En, 2.73-2.68 (1Y ﬂéﬁ;gy@&es H),2.47,

" EF-Tu- no |ng C ‘nodu |nh|b ‘tor"
r ef er s(d, 8 Hprihta2dd (mlé& Hplebax 4 (m, %H) RARFD12 (moﬂ HY, AeB041.88 (ail, ), t he

e oS e VIS ] L E SRS, comouncs

pharnaggg&#g@hbypﬁgﬁ@@ﬁ@ﬂk@;ﬁgﬂkfgﬁhereof as well as ‘enantioners,

stereoi soners; rotaners, tautoners, d|astereoners atropi soners or

racenat es thereof) . Additionally, “met'hod of the invention includes
adnministering to a subject an effe €. arount of an EF- Tu- nodul ati ng
compound of the invention, e.g. ,;Eﬁ Bmodul ating conpounds of - Fornula I,

1, Il1l, 1V and V, as well as Tab % A and Table B (|nclud|ng
pharmaceutically acceptable saltg” wel | "as enantioners,

stereoi somers, rotamers, tautone ( epners, atropi soners or -
racemat es thereof). . .~ The tepr’ =|ﬁtludes saturated aliphatic”
groups, including straight-chain kyl grow o(e.g., nethyl, ethyl, propyl,
butyl, pentyl, hexyl, -heptyl, 0o yl, ecyI etc. ), br anched- chai n
al kyl groups (isopropyl tert- :tgﬁ etc.), cycl oal kyl
(alicyclic) groups (cyclopropy/w cyclo e H, Cyclohexyl cycl oheptyl ,:

cycl ooctyl), al kyl substituted cycloallcy ghoups, and cycloalkyl
substituted al kyl groups. The term"al kyl" aVSo i ncl udes al kenyl groups and
al kynyl - groups. Furthernore, the expr |on "cc-Cy-alkyl", wherein'x is 1-5
and y is 2-10 indicates a particul ar Kyl group (straight- or

br anched- ch#iaij (1#) ia ppepaieclaaordingpte thie ;uacbdnm&s describrdriplesanigle 3. ‘'H

or oy OBk GVt o LIST B, el PR R S B S, e

term @45%@'1%5 ka/B8 fd\ql Hje@zs '@ytl 1y, 8103 (d, '1nHt) eoss g, 1%{9'701?9 ORY!(m, 8 H),
cycl opentyl, nd cycl chex di scussed |'ow, t hése alky groups, as

wel | a@4@>(bi: e,a] Hoy. 1@1501Q)én Bid), BO2f(dy 1 A&, 4&9&1512 Hji 627-4.8b(Gn Ay B.7 7 ef er s

to as \V 0 f.r,om car bon
bt o, St E e St 2 Y Bl A S ML R0 B e P
Cl- 0482 QB'(HQMEIP 1.79°0:860@h )y H), 1. e8I @rﬁ BED| 08B0, 8@;&%' 8'H). POIMISOR 2 )
roup. |n sone instances, a substituent of an al kyl group is
speC|f1éé}H3 (ﬁ%%hed For exanple, "Cl- Cahydroxyalkyl” refers to a C
- Caal s t | £ ne hydr oxy substituent. - . "Alkyl ene"
refersﬁ% g%ﬁgﬁeéﬁ&%¥ggﬁﬁﬁkﬁé?%§gz as defi ned above. Co-Caal kylene is a
singl e coval ent bond or an allcylene group having from1 to 4 carbon atons;
and Co- Coal kylene is a single coval ent bond or an al kyl ene group havi ng
froml to 6 carbon atons. WO 2007/142986PCT/ 1JS2007/012768 57 "Al kenYl ene"
and "Al kynyl ene" refer to dival ent al kenyl and al kynyl groups
respsectively, as defined above. A ''cycloal kyl" is a group that
conprises one or nord saturated and/ O partially saturated rings in which
all ring nmenbers are carbon, such as cycl opropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, cycl oheptyl, cyclooctyl, adamantyl, decahydro-naphthal enyl,
oct ahydro-indenyl, and partially saturated variants of the foregoing, such
as cycl ohexenyl . Cycloal kyl groups do not conprise an aromatic ring or a
heterocycllc rlng Certaln cycloalkyl groups are CB CchcIoaIkyI in which

T ] . T ~



i nclude, for exanple, oxo, alkyl, alkoxy, alkenyl, alkynyl, hal ogen,

hydr oxyl , al kyl car bonyl oxy, aryl carbonyl oxy, al koxycarbonyl oxy,

aryl oxycawvbanytaxss car boxyl ate, al kyl carbonyl, aryl car lpamgis2007/012768

al koxycar bonyl , am nocarbonyl, al kyl amgnocar bonyl, di al kyl am nocar bonyl ,

al kyl t hi ocar bonyl, al koxyl, phosphate, phosphonato, phosphinato; am no

(i ncl udi ng -al kyl am no, di al kyl am no, arylam no, diarylamno, and

al kyl aryl am no); acyl am no (i ncluding al kyl carbonyl am no, .

aryl carbonyl am-no, carbanoyl and ureido)q am di-no, imno, sulfhydryl,

al kyl thi o, arylthio, thiocarboxylate, Ates, alkylsulfinyl, sulfanato, -
sul famoyl, sul.fonanido, nitro,- truéku i orret hyl , .cyano, azido, -heterocyclyl,
al kyl aryl, marpholino, phenol, ‘be |, phenyl, piperizine, cyclopentane,

cycl ohexane, pyridine, 51- ldetraz . triaz pi peridine, or an aromatic
or heteroaromatic:noiety, and anyigcdabj nagi, her eof . ‘ Furt her
exanpl es of substituents of "the inyentf (o |8h are not intended to be
limting, include noieties select‘ﬁﬁfrontst ht or branched al kyl .
(preferably C1-C6), .cycloal kyl refer bl y al koxy (preferably,

Cl -C6)., thioalkyl (preferably 5 enyl @preferably C2-(26), aIkynyr
(preferably C2-C6), heterocycll%T’caf gekw aryl VO

2007/ 142986PCT/ 1JS2007/ 012768 58" (€. g., aryl oxyphenoxy) , araIkyI

(e.g., benzyl); aryloxyal kyl (e.g. phenyloxy.lky!) ‘aryl acet am doyl ,
al kytaryl,. heteroaral kyl, alkylcarboiay and aryl carbonyl or odier such
acyl. group, hetéroarylcaranyI or het@®baryl group, (CRR' )0 3NR R' (e. g

-N1-12), 1
(R121)0 Saa auany S Yighsted agghng % pRABER st cxspte & e®
(O R NVEIBMED s | 180 . COERE, 867URD 1D, BOEI MR 20,2
(CR R’ %@ §é§%o% %ﬁ gl(lél?& 1&5@? (SAbé@ﬁ 7. @Wﬁh@(m 32 @6 KNS g. ,

oS ey 4 POy A G5 (BB S99, 5 350, 398, 200 .

uns Ubs &i Hu 275 (Spgéﬁ»a)ss-z@a(m JIOETB(20B6-2 %80y, | HEIKY.I3-2. TR R 1D, BEORRS5
(e.g:, (= R u or .t ide chain of any naturally
occurr ¢ N ‘a C&g%ggm'\é@ ig%f-l\’sgén QQEIQ%E/A H(j] IA8épendent |y hydrogen, " a
Cl- 05 Eka{ple@- Pedpalakionydt ARAnOP2pl kynyl , or aryl. group. Such
substituents can include, for exanple halogen Hydr oxyl , aIkyIcarbononxy
aryl ear bonyl oxy, aIkoxycarbononxy, oX¥Ycar bonyl oxy, carboxylate

al I cyl car bohyl , . al koxycar bonyl , aﬂL@O arbonyl al kyl t hi ocar bonyl, al koxyl,
phosphat e, phosphonat o, phosphin N cyano am no (i ncluding aIkyI am no,

di al kyl am no, arylam no, diaryl amhyg, an aI IaryIarnlno) acylamno .
car banoyl and ..ureido),

(i ncluding al kyl carbonyl am no, ar
anmi di no, inino, oxine, sulfhydryl | @rylthlo t hi ocar boxyl at e,
sul fates, sulfonato, sulfanmoyl, sy ?onarnrdﬁ Jitro, trifluoronethyl,

cyano, azido, heterocyclyl, or tic o “het er oar omati ¢ noi ety, and..
any conbi nation thereof. In certarﬁ<e nen 5, a carbonyl moi ety (0= 0)
may be further derivatized mntﬁ?’n oxr an al dehyde noi ety
may be derivatized as its oxing ( C N Io It Wil be under st ood by
those skilled in the art that the nnletles S stltuted on the hydr ocar bon

chain can thensel ves be substituted, if appropriate. Cycloal kyls can be
further substituted, e.g.,. with the s{®Btituents described above. An

(B enp e i) %@#9‘%%?%9‘?“‘1 BRIt AR YL oL Enthrc DRI V!
gr 0upSAMEADENE DA (HENGT)I 8455, 60 sy, mrle)e BAT(e] L ), B8040 00, Y 6224 (5, 1
Cvant 1 255 RR et 1 Lo W5 P brgy § BBy 6 00 e H)aﬁra@r@ﬁﬁl rodd0), 600,

et henytd, 10HPRESY t nyI,
decenyt S o 23 A TR M e, TE, S DD B2 A,

gr O:JpS 35)8[(&0%131‘)3/2 44 (mp8 it Ay14-2.18 ymi, arietxenml I:i 79)(?& @HDIEMJLS(?
cyclo al kenyl groups, "an .
cyclba@ﬁﬁf¥§fog (#%g ﬁ?kngﬁggfgg @géﬂ ﬁ%ﬁ 5ups The term al kenyl
fur t hekxdrphdids pr p@:@@%b&é&ﬁﬁ%&z&ﬂéﬁgﬁ%&&gﬂﬁg A) kenyl groups t hat
i ncl ude oxygen, rogen, sul fur or osphor ous aton% ‘epl aci ng one or
nore carbons of the hydr ocar bon backbone. In certain enibodinents, a
straight chain or branched chain al kenyl group has 601 fewer carbon atons
inits backbone (e. .g., C2-C6 fr straight chain, C3-C6 for branched
chain). Likew se, cycloal kenyl groups may have from 3-8 carbon atons in
their rlng structure and nor e preferably have 5 or 6 carbons in the rlng
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al kyl am no, dial kyl am no, arylam no, diarylam no" and al kyl aryl am no),
acYl am no (including al kyl carbonyl arni no, aryl earbOnyl arni no, carbanoyl and
urei do), woidema29s6m no, sulthydryl; alkylthio, arylthi ecTiusc@oanirexyl at e,
sul fates, al kylsulfinyl, stilfonato, sulfanoyl, sulfonarnido,-nitrQ
trifluoronethyl, cyan, azido, heterocyclyl, aIkyIaryI, or an aromatic or
het eroaromati c noiety. . 'The tem "am ne" or "am no" should be
under st ood as bei ng broadly applied to both a nolecule, or a noiety or
functional group, as generally understood |n the art, and may be primary, -
secondary, or tertiary. The term" ne" or "am ne' |ncludes conpounds _
where a nitrogen atomis coval entd yk bonded to at | east one carbon, ‘hydrogen
or heteroatom The terns include, Jfor exanpl but are not [i.nited to,
"al kyl am no," "arylam no," -"diar ( i ylarylaninoﬁ' ‘ : ~
"al kyl am noaryl ," "aryl am noal kyl odl kyl ," "am de," "am do," and
“atinocarbonyl,” The term "al kyl i n0" ¢o ses groups and conpounds
wherein the nitrogen irs bound | east ong'addltlonal al kyl group.: The
term "dial kyl am no" includes gweup§ yher ei n &he nitrogen atom.is bound to
at | east two additional alkyl UpST terRg " aryl am no” and .
"cliarylam no" incl.ude groups x re|n°the\ 'trogen i's bound toiat | east one
or two aryl groups, respectlvely The term™ Ikylarylathlno '
alkylaninoaryl or arylanlnoalkyl %ers t0 an anino group which is
gr.oup and(g )| east . one_aryl group. The term

bound to at st _qne al k
"al kar ni noalf@aro‘#’g‘?’éfz é‘c“%/’é W@F@)ﬁhro%}ké aolutias 0&31291?9’9&5?&511@%(&1 1t4) a
t t .z he t :
Mo qo 1AL C SRR S . 5Y rediiitimite in i pebuni cn
cont ai RappBl ek IrEd 858 Mﬁft% faqupd thltcﬁ%hg ?é&’(g{bnoﬂfnﬁ‘m‘%é&é’ ngalljgear a
| kam nocar bon

thlocarbonyl group. The ter ncl udes
"al kyl avithotogeny Theghiiite WWaes hsiget likd ep@kzkyatnceabl@myds,m@? 7 a&cﬂe&tckwl
groups bound to an am no group bound to a carbonyl -group. It. incl udes
ar yl amspbuiorh amgd Hﬁd(gaanqbuhbmtmranghot fproupadditiortal 2chir] dolowed by
het er oaryl nnletles bound to an_am no group which'is bound to the caTbon of

a car bS‘IHSFPg%‘P %?Qaea%lb&mdegﬁr&%mtfh&eépmbtasnl%yaﬁﬁr ﬁmmmn asa -

"al ken nocarbo n nlnocarbo I ar rloc rbonyl ,

"al kyl }é’a 8 AT ﬁ% e, a‘r}ﬂ%%‘é QLS Pﬁ’ﬁ'isfliﬁg ”ﬂ&I"‘ﬁ’y{%? a&’fﬁrho and-
aryl cag anf din. / ‘térm "am de ' Anldes al so include urea
groupsgfgﬁgxggg}% ony 4%?&% ]H% car bamat es (oxycarbonylanlno) The term
"aryl " Exaoiplddd, thnmtmnm:ﬂmddr(gsﬁ and 6-nenbered single-ring aromatic
groups that may include fromzero to four heteroatoms, for exanple,. phenyl,
pyrrole, furan, thiophene, thiazole, is t hi aozol e, |n1dazole triazole, .
tetrazol e, pyrazole, oxazole, iso%a?‘ V@)20071142986PCT/U82007/012768
61 pyridine, pyrazine, pyridazin ~and pyrlnldlne and. t he |ike.
Furthernore, the:tent' "aryl" inc | ti-eyclic aryl groups, e.g.
tricyclic, bicyclic, e.g., napht D azol e, benzodi oxazol e,.
benzot hi azol e, benzoi m dazol e, be/ ne. et hyl enedi oxyphenyl,
qui nol i ne, isoquinoline, anthry enanthr.g,zlo napt hri di ne, indole,"

benzof uran, purine, benzofuran,~geazapuri ne, i ndoli zine. Those aryl = |
groups havi ng heteroatons int lstﬁuctu nay also be referred to as
"aryl heterocycles”, "heterocyclie ”rrﬁgi;/ "“or "heteroaronatics.

The aromatic ring can be substituted at”An nDre ring positions with
such substituents as described above, as for xanple al kyl, hal ogen,
hydroxyl’, al koxy, al kyl carbonyl oxy, aryl carbonyl oxy, alkoxycarbonyloxy,

aryl oxycar bonyl oxy, .carboxyl at e, alkykg rbonyl, al kyl am noacar bonyl ,
rual kyl am nocar bonyl , alkenylanalnocarbonyl alkylcarbonyl arylcarbonyl,

o 2 YA B KERH G RGRY b KSR A EPSSER i gacone

(including Méolaﬁbﬂ%f éihﬁlé%a?zml@ gdﬁﬁhﬁﬁg Ad ﬁzaédé A% "2q) Aem (20

al kyl'aryl am no), acylam no (includin rbon

ar yI camtigranidapy ridine ¢0. bmm))yils a2l AR &1 YD e tApi EliuBaric %itlnl,-rr&iﬂcfxﬁé‘ﬂfﬂ ster

al kyl t hi o, | thio, thiocarboxylate, sulfates, alkylsulfiny$l, Sulfonato,
sul f anWLOHIsLﬁ/ ﬁmmob@ eqiandN-ey¢lehergylombodyinidey AHanedwilgmlystgrereocycl yl ,

al kylaryl, or an aronatic _or heteroaromatic noiety. Aryl groups can al so be
fused or brldged W th allcyclic or heterocyclic rings which are not
aromatic so as to forma polycycle (e.g., tetralin). The term

het eroaryl, as used herein, represents a stable nonocyclic or bicyclic ring
of up to 7 atons in each ring, wherein at |east one ring is aromatic and
contalns fron11 to 4 heteroatons selected fron1the group con5|st|ng of 0 N

T Y




The term "al koxy" includes substituted and unsubstituted al kyl, al kenyl,
and al kynyl groups covalently linked to an oxygen atom Exanples of al koxy
groups i nebrde/meishoxy, WO 2007/ 142986PCT/ US2007/ 01276@CHaIseanox768

i sopropyl oxy, propoxy, butoxy, and paod oxy groups and may include cyclic
groups such as cYcl opentoxy. Exanples of substituted al koxy groups include
hal ogenat ed al koxy groups. The al koxy groups can be substituted with groups
such as al kertyl, alkynyl, hal ogen, hydroxyl, alkyl earbonyl oxy,

aryl cacihsmgl, 0:90, m&rmklngq)arnmmdampn mbgthneq&xmbocmydnockh ﬂmrﬁre)eﬂlauen is

al kyl carbonyl ; aryl carbonyl, al koxycarbonyl, am nocarbonyl

al |l cylfalrhttmddhn‘ooglyl(;elneahklwoamentramdaonyl al kyl t hi ocar bonyI ., al koxyl,
phosphat.e, phosphonat o, phosphi nato, cyano, am no (i ncluding alkyl am no,
di al ky$tepi2)Depaoydotiviniek, acdtae pindnsaponificetial toyheitdyl ani né),, acyl am no

(i ncl udi ng- al kyl car bonyl ami no, - aryl carbonyl ani no,” carbanmoyl and urei.do),
am di'no, i m no, Efcoméﬂdrateqbleuégdwéu iR T (8. omle)M@@HJ@whaL)eanaul fates,

alkylsulflnél suI onato, sulfa , suifonanmi do, nitro, trlfluoronethyl

cyano, watsirde.0 mér)eﬂ"@ct%ﬁ solutign) 1@?ﬂdﬁ9‘I4 M)LIQH B, 3.9 mpeeldr. oar omatic .

noi et | I St (ale’ e
ot 11 AT TR Fiefis 1 S0s SR (et MiPblcalt PHOEL SEt (i Rorbn H
c hi or o:rmtcbﬁtmtecﬂ batd- oﬂmaet[houudé rresitlhe T ﬁte:ttrumpmaebgraphed mffh]so%er m .
carbon 1 ar hoxy" includes c ounds and eties in a
car bo t Wﬁ?ﬂ%a&(ﬁhbxese%ﬁ Eﬁom*mm @Bﬂﬁe“ﬁ tcooﬂ‘ézr c fornms
there 9 ﬁ@&@S'LKﬂR!UQQ8§ﬁMﬂWdeS
ketong{sded(?gr?dWF?oég?g%aﬁa i(iéjai—ll%gt te[%m? %err des, ett. The term -
" car bokyamplely, mepaimﬂnoﬂﬁhnm-emyl '(24pfers to groups such as
"al kyl earbonyl " groups wherein an al kyl group is covalently bound ta a

car bonyl group, "al kenyl carbonyl™ gr oups wher.ein an alkenyl group is-
coval ently bound to a carbonyl group, glkygylcarbonyl groups wherein an

al kynyl group is covalently bound to group, "aryl carbonyl”

groups: wherein an aryl group is cova#entlymattached to the carbonyl group.
Furthernore, the termalso refers roups wherein one or nore heteroatons
are covalently bonded to the carbon Nm)lety exanple the term

i ncl udes noi eties.such as, for exa onyI noi eties, (wherein a
nrtrogen atomis ‘bound to The ‘carbof of L anyl group, e.g., an

am de), - am-.nocar bonyl oxy .noi eti es, &rein anH ygen and a nitrogen atom

are both bond to the carbon of th ar p (e:g., also referred to
as a "carbamate"). Furthernore, ‘od@ﬁ%; n1%o groups (e.g, areas) are
al so include as well as other co atio s arbonyl groups bound to :
het eroatons (e.g., 'nitrogen, oxygen sul fur > . as wel-l as carbon atons).
Furt hernore, the-heteroatom can be further subsPLtuted'mﬁth one or nore
aIkyI, alkenyl; alkynyl; aryl, aralkyl, acyl, etc. noieties. The term

"t hi ocarbonyl"-or "thiocarboxy" inclu@f conpounds and noieties which
contarn a carbon connected with a double bond to a sulfur atom The term -
"thiocggopyl WO 20071142986PCT/ U 'S2007/ 012768 64 noi ety" includes

noi eti es that are anal ogous to -carbonyl. noieties. For. exanpl e,

"t hiocarbo nﬂondiﬁbﬁé f@sthergrhiddecaiplivgt for@adeahy|samihas example Byistep §r oup
is bound to the 'carbon atom of the thiocarbOnyl group, furthernore other

t hi ocambtinBoc-(b) ghitemic ncidudeutydegtei(2¢.3mhgnd.08 ngawol)gen bound to the carbon
aton, anlnothrocarbonylanlno groups, etc. The term "ether" includes
conpouﬁﬁ%’ )y noi eties that contain an-oxygen-bonded to two different carbon

whi cher of er SEGHRES rlrfyrnF%nﬁéﬁ‘y”?lS %%edgﬁﬁﬁ%& SR AR AR (6 an
OXygean’atsﬁraﬁgﬁ%]t%%re ﬂ?grgd%( e {@h@%é§2215552§9 oo g@llow solid. The

term " ester ounds ITDI etires t contaln carbon or a

heterogﬁgﬁgbggpgoﬁgﬁgﬁ(gxﬁgﬁﬁuﬁpgaangbu bonded to the carbon of a
car bonyl ‘group. Thefl term"ester" |ncludes al koxycar boxy groups such as

met hoxycar b@hglmattriad iy dasbbred in P XY odr)rond HClgasdx pednbbexh thirough the
pentoxycarbo:g' etc. The al kyl, aIkenyI or alkynyl groups are as def i ned
above. solution orﬁ@ mig.nThe splydioneisthen sparged mr?poumg,eramem@*& P¥eeSGhi ch

e e e S R

al kt bi oal kenyl s, and al kt hi oal kynyls. The term "al kt hi oal | cyl s" i ncl ude
conpounds with an al kyl, al kenyl, or al kynyl group bonded to a sul fur atom
that is bonded to an alkyl group. Simlarly, the term "al kthi oal kenyl s"
and al kt hi oal | cynyl s” refer to compounds or noieties wherein an al kyl,
aIkenyI or aIkynyI ~group i's bonded to a sulfur atonrmhrch |s covalently

. o —— M



The terns "polycyclyi" or "polycyclic radical"™ include noieties with two or
nore rings (e.g., cycloal kyls, cycloal kenyls, cycloal kynyls, aryls and/or
het er ocycWwwl28)7/i4m986hi ch two or nore carbons are comopn POTIUSR0EWIT6HI NG
rings, e.g., the rings are "fused rings". Rings that are joined through
non- adj acent atons are terned "bridged" rings. Each of the rings of the

pol ycycl e can be substituted with such substituents as descri bed above, as
for ..exanple, hal ogen, hydroxyl . alkylcdrbonyl oxy, arylcarbonyl oxy,

al koxy &K 16« Freparatisnyef-3iéonanoide (25%r boxyl at e, al kyl car bonyl |

al koxycar bonyl, al kyl am noacarbonyl, aral kyl am nocar bonyl ,

al kenyl am nocar bonyl, al kyl carbonyl, aryl carbonyl, aral kyl carbonyl,

al kenyl car bonyl , am nocarbonyl, al kyljhi ocarbonyl, al koxyl, phosphate,
phosphonat o, phosphitiato, ‘cyano, agi%@*fﬁhcludrng al kyl am no,

di al kyl ami no, arylanino, diaryl anjyap,° WO™H071142986PCT/ U S2007/ 012768 65
and al kyl aryl ami no), acyl ani no- (i n¢l'udi ng al kyl carbonyl ani no, ,
aryl car bonyl am no, carbanoyl and gido), a ino, imno, sulfhyciryl, ,
al kyl thio, arylthio, thiocarboxyl , al kylsul finyl, sulfonato,
sul famoyl, sul fonam do, nitro, trjX] 0 Wi, Cyano, azido, heterocyclyl,
al kyl, al kylaryl, or an aromatic het er oasngpgAt i C NI et y. The term
"het eroat om' includes atons of ?ﬂ{ﬁy otther. than carbon or hydrogen.

enent
Preferred heteroatons are nitr eé7< n, st#fur and phosphorus.
Addi tionally, the phrase "any g%ﬁbinat oy ;gi%mfﬂ i nplies that any nunber

of the listed functional groups and nol &cul may be conbined to create a

| arger nol ecul ar architecture. For exanple, the ternms "phenyl," "carbonyt"
(or "=0"), "-0-," "-OH," and Cl1-6 (-Le., -CH3 and -CH2CH2CH2-) can be

conbi ned to forma 3-nethoxy-4-propoxyd®nzoi c acid substituent. It is to-be
under st ood t hat when conbi ning functional groups and nolecules to create a
| ar ger Stapl cul ar architecture, hydiogens can be renoved or added, as
required to satisfy the val ence of each atom - It.is to be.understood
that all of Tolesalotipolfdbeaiminothianvhity dioditsidé bed (20)ave g Bb thiid gl

i ncl ude bonds bet ween adj acent. at ons_and/ or hydrogens as required to-

sati sf PYHAES/E0me inpdded B-phihlintideethanespifody! ehltriste (FPAmgen6atnmmd).ar e
added royide. the foll own nber of total bonds to each of the

Fol T our g PegpHio st reshior X by AiTPGa SespmK chiptie e nddeRi@ss mades
oxygen;, huh. bavrdsSst Urs  twossix bonds. It..will be noted that
the str up?ﬂr 2\5 ofsnsrgir%l% %h{]'ﬁ_ethg SYPEUsS Sopc iratedorin iR srlanghpuriiied

asy My 7ol fashditemabpnhy terafidrt dinbACSE S00RERILOMILANLY gl .
isoners arising fromsuch asymetry ?e.g., al I enanti onmers, s erggfsoners,

r ot amepsyduch($@mergy, di astereoners, or racemates) are included within the
scope of ‘this invention. Such isomers can be obtained in substantially pure
f or m bytep|aPpretedtionelFhibalinsidesirgires and by stereochemical ly controll ed
synt hesi s. ' he structures_and_ ot her- conpounds and noieties

urt hernore, C
di scussed i °@rﬁ°§ufa%|qfé%% syHonpaydde e MefaHh(30 mbl isedded hydrathe -Conpounds
descri ! \Y; i ned thr ~art recogni.zed, synt hesi s
St at gl et (5 BTV IRE SR O Sl Rrbe BRaTREE Icdnrsaledente of
t he cofinedpdisarid plibifed : ) i | i i rugt s. It is
to be u nd,egst oodpac cf%rdl d?ir?g %é?ﬁsalftl E%%)dr*gtgﬁ%tg ?ggégrﬁg}r#e?lg ili)ofn' géltb?/f? cul ar
subst i Me€HADEM therc 1 YANH O bi T0% MeoETDR). BhicondVMsititieftiond ess
i ndicated otherwi.se. For exanple, the term"tetrazole" .includes tetrazole,
2H- t etRerfomeed svith eBiatagesolumit €18 fguidienineulibh: 1@Z0SMCELCNAESE iWith
bactﬁg%@tybﬂjection The cquounds of the present invention have val uable.
phar Bdit PIaging haTEdsado(fhmed es rorhitesotid/ HIRMS 186349654E
usef ulp it t.reat ment of di-seases. In certain enbodi ments, conpounds - of
the invention arée useful in the treatnment of bacterial infections. . ‘
The t abmampRel7, PepaleorfOl PROS i ARER qi%);t he foll owi ng enbodi nents- of "t he
i nvention, respectively: the use i'n the treatnent of bacterial infections;
the use for the manufacture of. pharmaceutical conpositions for use-in the
treatnment of these diseases, e.g., in the manufacture of a nedi canent;
met hods of use of conpeunds of the invention in.the treatnment of these
di seases; pharnmaceutical preparations having conpounds of the invention for
the treatnent of these diseases; -and conpounds of the invention for use in
the treatnment of these diseases; as appropriate and expedient, if not
stated otherwise. In particular, diseases to be treated and are thus
preferred for use of a conpound of the present invention are selected from
bacterial infections, as well as those diseases that depend on the activity
of EF-Tu. The term "use" further includes enbodi nents of conpositions
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Phar maceuti cal Conpositions The | anguage "effective amount” of the
conpound is that anount necessary or sufficient to treat or prevent a

bact er i alwonbecuesa, e.g. prevent the various norphol ogipcaiusand/osagt i C
synmptons of a bacterial infection, andf or a disease or condition described
herein. In an exanple, an effective anbunt of the conmpound of the invention
is the amount sufficient to treat a bacterial infection in a subject. The
ef fective ambunt can vary dependi ng on such factors as the size and wei ght
of the subject, the type of illness, fpr t heeparticul ar conpound of the
invention. For exanple, the choice he” cbfpound of the-invention can
affect what WO 2007/ 142986PCT/ 1J 07/012.7%.8 67 constitutes an "effective
amount . (Inc of .ordinary skill iplthe art | d be able to study the
factors contai.ned herein and. make te deter ation regafding the effective
anount of “tthe conpounds of the invenfj Zwilt Bout undue experinmentation.

The reginen of adninistration camaffett Whit “tonstitutes an effective
anount .. The conpound of the in Ton can beyddni nistered to the subject

either prior to or after -the ons*e*g;q\?g]:’a bact-erjal infection. Further,
c r

several divided dosages, as wel-as osages, can be adm ni stered
daily or sequentially, or the dﬂSe.caﬁfbé\/ At i nuously infused, or can be a
bolus injection. Further, the dosages of the fonpound(s) of the invention
can.be proportionally increased or decreased as indicated by the exigencies
of the therapeutic or prophylactic sikg@tion. ' Conpounds of the

i nvention nmay be used in the treatnent of states, disorders or diseases as
descri b®p kerein, or for the manufacture of pharmaceutical conpositions for
use in the treatment of these diseases. Methaods of use of conpounds of the
present i nvdieBnidesyribesis of compowid 26 éspedorpadescondingttarthaprotédate
prepar t.ions f the present invention_ for the treatnent of

' : und
t hese HFEE gl\’/‘l)‘r'_] ugﬁ?fﬁé%ﬁﬁéﬂé@éomwﬁéﬁﬁ%&ﬂ% 40208k 8sdtiSRPCCncl udes
' ' : tion.t ls, e.g., h . Wen th
pr eparfo%?éﬁ&é%ﬂféﬁgéﬁ,}ﬁ%%@@ on.to mammals, e.g umans en e

conmpoun the pre I nv € adm ni stered as pharnmaceuticals to

manmal i, e. To a EOBRAS ‘ i : a celt. .
conposition coant ai ni 'ﬁg}ﬁt:‘ﬁ%ir{og% 8%%&%: ?%Elégﬁg%léhgrzg %Igrﬁémmc@% to
90% ofnl3eitiove isngided EMSBr(16Mb10064)0 i fixArBha LIRCAULY 83 ltHeaCCEPt abl e
carrier. The phrase "pharmaceutically acceptable carrier” is art

r ecognwasmeshi® Riic TM8Br & pilarifteytis addey et tipd sdlhiionds etitrld, atQIMPesi t i on
or Ive%;L[{El, syitable for adm nistering conpounds of the present invention
to nmanal'S® RREUES IS GECeniRed i dryrgssoand therrusle phosphorit acidris taken

exci pi vent or .encapsul ating material, involved in carrying or
transp%aﬁg%ﬁg%%ﬁfrg&?%168#?‘%1'?%‘m one organ, or portion of the body, to-
anot hegteprggan, or portion of the body. Each carrier must be "acceptable” in
t he sense of being conpatible with the other ingredients of the fornulation
and ‘not i nj Th@ustat® réevARs RiternSB AN &5t prRediire|@siiibad can -
serve as pharmaceutically acceptable carriers incIEde: sugars, such as -

| act osabovs. Rwdficatoh Superdenned toar & (48 bistagl @bumeil. MTwbarehfiatibizafrat 0
starch; gel lul gse, and its derivatives,  such as sodi um car boxynet hyl -

cel | ulRRéorBed (gradient elysiona 88-89c% | agetardtrilesvates with Wik Ve TFA; aeeoraht h;

mal t; atin, ohalc, excipients, such as coc utter and suppository -
vvaxes;&)g{l.lfrg} 5%‘3@%%@%%@?? vgater "%‘(L';IFB()]n%éé‘a agfi%F‘? PreapchR S:m&&Ene oil,
olive ¢d 1220 - Ril 1884 sQybean oil; glycols, such as propylene gl ycol ;

pol yol s, "'suchas glycerin, sorbitol, mannitol. and polyethylene glycol;

est er Exanple 18, Rricpytatidreaf aleshblgliy! | aurate; agar; buffering agents,
such WD 20071142986PCT/ U S2007/ 012768 68 as nagnesi um hydr oxi de and

al um num hydr oxi de; al ginic acid; pyrogen-free water;.isotonic saline;-

Ri nger's 'sol ution; ethyl alcohol; phosphate buffer solutions; and other
non-toxi c 'conpat.i bl e substances enpl oyed i n pharmaceutical fornulations.
Wetting agents, enulsifiers and |ubricants, such as sodiumlauryl sulfate
and nagnesi um stearaie, as well as coloring agents, rel ease agents, coating
agents, sweetening, flavoring and perfum ng agents, preservatives and
antioxi dants can also be present in the conpcisitions. Exanples of
pharmaceuti cal ly acceptabl e antioxi dants include: water sol uble ‘
antioxi dants, such as.ascorbic acid, cysteine hydrochloride; odium

bi sul fate, sodium netabisulfite, sodiumsulfite and the like; oil-soluble
anti oxi dants, such as ascorbyl paimtate, butylated hydroxyanisole (BHA),
butyl at ed hydroxytol uene (B11T), lecithin, propyl gallate, a-tocopherol,
and the like; and netal chelating agents, such as citric acid,

et hyl enedi am ne tettaacetic acid (EDTA), sorbitol, tartaric acid,
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present invention as an active ingredient. A conpound of the present

i nvention may al so be WD 2007/ 142986PCT/ 1JS2007/ 012768 69 adm ni stered as
a bol us, wbeotniaegéor paste. In solid dosage fornecofustéig/oizréent i on
for oral adm nistration (capsules, tadets, pills, dragees, powders,
granules and the like), the active ingredient is mxed with one or nore
phar maceutically acceptable carriers, such as sodiumcitrate or dicalcium
phosphate, and/or any of the following: fillers or extenders, such as
starches, |actose, 'sucrose, glucose,$} fewl, and/or silicic.acid,; -

bi nders, -such as, - for exanple, car t hyl cel | ul ose, al gi nates, gelatin,
pol yvi nyl pyrrolidone, sucrose addjior acaci a; hunectants, such as glycerol;
ci um car bonat €, . potato-or

t api oca starch, alginic acid, ce i I'n silic s, and sodi um car bonate; -

Lh; Jabsorption accel erators, such
agert s, ~such as,.. for exanple,

as quaternary anmmoni um conpoundsN” et i n
cetyl alcahol and glycerol non earate; abiSefbents, such as kaolin and .
bentonite clay; lubricants, suchva gaycT, cal s um stearate, nagnesium
stearate, solid polyethylene ghkyeol s i wn kauryl sul fate,. and . m Xtures

t hereof; and col oring agents. 4¥i the Cas&’¢ capsul es, ‘tablets and pills,

t he pharmaceuti cal conpositions may al so conprise buffering agents. Solid
conpositions-of a simlar type may al so be empl-oyed as fillers in soft and
hard-filled gelatin capsul es using sugh excipients as |lactose O mlk
sugars, as well as high nol ecul ar vwﬂé?@ pol.yet hyl ene gl ycols-and the |iKe.
A tabl et n&i be de_ by conpression or nolding, optionally with one or nore
accessory i @Péh"l%ﬁ?&‘%h%ﬁf)?@ﬁs%ﬂ(lb%m @62 mymplbin PHFROed Ly adddd Bed  (f or

exanmpl 8, akhin _or I I, I ‘hyl cellul ose), lubricant, inert "

diXI lrjrg 11%?%‘5é@gmygﬁréxﬁgggﬁﬁi?ﬁﬁof@%;ﬁ (938568:1 Qrﬁbsnamd}al"ﬁhqcol ate
or cr i : i -ho | I} osé) ... surface-acgtjve. or :

G spernp el ABE RO Moo B AR R T A28 o
machi maira Th& ttiéyMdmitehPaysiail i F%Hﬁf’ | ni.nert. |liquid
dilugnt..-' ¢ y$ﬁg ta%?gts, gﬁggggﬁggﬁgggg%gkosage %?Hgggkggﬂgkquql
phar magain tef’Ce dvigldid (68meg, Af8 o) i sedter (3MANtEa8dedu dheasitiagees:

capsules, pills and granul es, may optionally be scored or prepared with
coat i FEreshiprdPamin, warrerdde Rhead istireshidrregsadditiontah 80 mirat Thg fivalde known
in thesghaé§fcg¥tL ah-f%égyla ing.art. Thg% ng&éalso be fornulated so as to
provi de sroRtErd ¥R LN ! pad patttigned et G Ve - Thepegandnextiaet i n usi ng,
for e |. cel [ul ose.in varyin roportions to

pr ovi >§~_2H§ tgdoiem ‘? eg r g%géég%%? érloﬁél,cl ﬁtl?f’é’?ﬁﬁ‘g Ivﬁﬁlgr‘?‘f’gﬁ%gfé@?ﬂ Yusunds

and/ oBisfage G @l88nn, i 3 D8Il L Qr anpl 8,, Ji at i on

t hr ough ‘aggact eri a-?l}rle;%?ﬁilér%)égl ?IZFEZG 7(9/} ég%oﬁ%}l%%tt%?%qaéﬁér f’l. I n'gfi\agent S
in t heedandrpuotifishtiohlrepsstsitie eormnsoid SNGHhat 1Ca0ahed gmfb'ag%ﬁ dddssterile
water, or sone other sterile injectable -nmediumimed ately before use.
These 8418 epdumm(gradisnteputions?0-F0%andetomittijetwiaterd wthagesit s and may be
of a conpositiaon that they release the active ingredient(s) only, or WO

2007/ SBEBER L0986 o X ewide prodeste LEMS R L3 min, PE+ERIIA1HOr t i ON of the

gaStrE&Eﬁﬁﬂkhﬁ?ﬁnﬁﬁﬁﬁhonQRI&SH%b%y, in a del ayed manner. Exanpl es’ of

enbeddi ng ‘conposi tions that can bé used include pol yneric substances and
waxes. The active ingredient can al o i/ mcro-encapsutated form if
appropriate, with one or noré Qar%ﬁg—gEEVé;described exci.pients. -

Li qui d .dosage forms for oral admfnjstration of the conpounds of the

i nvention include pharnmaceutical Iy acceptabl e ermul si ons, m croemnul sions,.
sol utions, suspensions, Syrups Nelixirs n addition to-the active
ingredient, the liquid dosage f o ntai n i.nert diluent comonly used
inthe art, such as, for exanpl &7 ser /Obher sol vents, -sol ubilizing:
agents and enulsifiers, such @;fﬁ#hyl al cofglo, isopropyl al cohol, ethyl
carbonate, ethyl acetate, benzyh\gg‘ ol , bénzyl benzoate, propylene
glycol, 1,3-butylene-glycol, &ils$ :E:ﬁhé?ic ar, cottonseed, groundnut,
corn, germ olive, castor and. esanecoLE\ g g°ycerol , tetrahydrofuryl

al cohol, polyethylene glycols and fatty acCi ¢ esters of sorbitan, -and

m xt ures thereof. . Besides inert diluertts, the oral conpositions can
al so include adjuvants such as wetting agents, enulsifying and suspending
agents, sweetening, flavoring, coloring, perfum ng and preservative agents.
Suspensions, in addition to the active conpounds, may contain suspendi ng
agents as, for exanple, ethoxylated isostearyl alcohols, polyoxyethylene

sorbitol and sorbitan esters, mcrocrystalline cellulose, alum num
net ahydr oxi de, bentonite, agar-agar and tragacanth, and m xtures thereof.
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Powders and Sprays can contain, in addition to a conpound of this

i nvention, excipients such as lactose, talc, silicic acid, alum num

hydr oxi dewocadwi4egsssi | i cat es and pol yam de powder, or mpPKrmsSe®7oi27ehese
substances. Sprays- can additionallyiepntain customary propellants, such as
chl or of | uor ohydr ocar bons and vol atil e unsubstituted hydrocarbons, such as
but ane and propane.. . Transdernmal patches have the added advant age of
providing controlled delivery of a congound of the present invention to the
body. Such dosage forms can be nmade b¥2#i ssol ving or dispersing the
conpouggqjﬂ t he proper nmedium Absorption enhancers.can al so-be used to
increase the flux of the compound across the skin. The rate of such fl ux
can be cont Mblel eflideysyaithiBsis ofcomisbui 28 i @rfé%?a&%kbflﬁrxg%%é’}%-ﬁ"cc :

di spersing the active conpound in a polymer matrix or gel. i .

Opht hapnoeediureriesatibed aboey eisiigntranpiscarboutihsxy SRiok&-@Re- RRSBAG I ke,
are al sg contenpl ated as being within the scope of this invention.’ . :
Phar meeddt(Btamgdnfdmmobas of thi's i nvention suitable for parenteral -
adninigtrg%@on conpri se one or nore: conpounds of the invention in .
combi nat ot wi t h- one or nore pharnaceutically acceptable sterile isotonic
agueous or nagueous sol utio di,spersions; suspensions or enul sions, or
sterile ‘powg-fe)eﬁ%g!ffﬁ% Of e@&e&zééﬂgﬁg?ﬁf‘éfbcaiwoé'ttgﬁ syBthesiy @28 e -

sol uti gk ' ' i t - i.ch v..cont ai-n_ant j oxi dants,
buf f'erg,gﬁfgg%lte grﬁg{%gﬁs%ﬁarggé%%eg ﬁpersgﬁ &7 aPRYey g@éﬁ < O&Vngigﬁs nic with
t he- bl d&d)rﬂitdg!ﬂ@phﬂ{”l (ieBeilefiticadi:BbRM 0BMECHIBEM) Ieiin LI 1GHER ﬁ%&&@?fé S
Exanpl es of suitabl e aqueous and nonaqueous carriers t%at may  be enpl oyed

i n ¥ he(l9Ranghesatighilyetionpsslid.i h@M$f Ri-he.37 mvien [MyH} eciasge wat er’, et hanol ,

pol yol such | ycer.ol , propyl ene glycol, polyethylene glycol, and the

| i ke) ,Eﬁéﬁpiﬁ?él;%‘lge@yaﬁi’??’ﬁPéé’?ﬁé?‘é@'ﬂge\fé@ét able oils, such as olive oil’,
and i njectable organic esters, such as ethyl oleate. Proper fluidity can be
mai nt ai ned, for exanple, by the use of coating materials, such as |ecithin,
by the mai ntenance of the required gaf"clg size in the case of ,

di spersions, -and by the-use of sur&(>{ﬂbm§f These conpositions may al so
contai n adj uvants such as preseryafives, WBTH g agents, WD ~ ‘
20071142986PCT/ U S2007/ 012768 72 sifying agent.s and di spersing agents.
Prevention of the action of mcr gani sns y be ensured by the inclusion
of various-antibacterial and ant I &hfgzk, for exanpl e, paraben,

. chl orobut anol, phenol sorbic acig, §ﬁ<ﬂge-%Lke. It-may al so be desirable
to include isotonic agents, sqgg}gé sugar s,;, sodi um chl.oride, and the |ike
into the conpositions. In additfon, .prol onggd absorption of the injectable
phar maceutical form nmay be br- uﬁp&<a oug by e inclusion of agents that
del ay absorption such as al um m no jSt8 -and gel atin. . I'n sone
cases, in order to prolong thé effect ofNa8yug, it-is desirable to slow

t he .absorption of the drug from subcut aneoussor intranuscul ar injection.
This may be acconplished by the use of a |iquid suspension of crystalline.
or anor phous material having poor wat@9)solubility. The rate of absorption

of the.drug, t.hen s upgn its rate-of dissolution which, in turn, ray
depen %ﬁéﬁhﬁ%?gfgg%emﬁgﬁ's&wcﬁ 1 Aectepe R0 mleriaden (B9 L) aed Bydd
absor phisany 0 ] | L y-.adm ni st ere ' formis acconpl i shed. by -

i sso P Lo SR a: At Kot R0 Y 875 il The ok
depot if gfif ] 1eC a L 40t~ t he subject
conpoundgﬁﬁgq%?3ggg$%§§%¥%hggF§%gngéu@ﬁ”ggyggpgﬁg%%ﬁgggp I dFV@SIide.
Dependohgionmid fhen’ @rnicentfatel vatd &ilie iddGi : icul ar
pol ynmer enpl oyed, the rat e of drug ?gﬁg%g%pggﬁlétﬂegom%ﬁ I%&lé@ﬁ%*es of
ot her (grastient elddioire 021 % e ©H/BXIM) ehe vid BIPLIO 65 {218 proddct as a yellow
pon(anhydride%%. Depot injectable fornulations are also preparéd by

ent r aplHg LEMSH Rag 0: 3 MiRdME 18P0 cr oenul si ons that are conpatible with
body t4 =" The [ arations.qf the present .invention nmay be given
orall yﬁgﬁgn 1érP(];{ ﬁ’%/ﬁat’g’é‘g‘?fg@ﬁbﬁ“ tre(ﬁg)fct ally. They are of course given by
forms suitable for each adm nistration route. For exanple, they are

adm nistered in tablets or capsule form by injection, inhalation, eye :
| otion, ointnment, suppository, etc., adm nistration by injection, infusion
or inhalation; topical by lotion or ointnment; and rectal by suppositories.
Oral and/or 1V administration is preferred. The phrases "parenteral
adm ni stration” and "adm ni stered parenterally" as used herein neans nodes
of admi nistration other than enteral and topical adm nistration, usually by
injection, and includes, without Iimtation, intravenous, intranuscul ar,
intraarterial, intrathecal, intracapsular, intraorbital, intracardiac,

o e o



Actual dosage levels of the active ingredients in the pharnmaceuti cal
conpositions of this invention nay be varied so as to obtain an anount of
t he acti weoizngwaeisent which is effective to achi eve thePpdedisc@d/otires apeuti c
response for a particular patient, caoposition, and node of adm nistration,
wi t hout being toxic to the patient. The selected dosage |evel wll depend
upon a variety of factors including the activity of the particular conpound
of the present invention enployed, or the ester, salt or am de thereof, the
route of administration, the tine of adm Rigfration, the rate of excretion
of the particul ar - conpound bei ng enpl oyed? the duration of the treatnent,
ot her drugs, conpounds and/ or naterhags used in conbination with the
particul ar conpound enpl oyed, .t he e, sex, -wei ght, condition, general
health and prior nedical history the patient being treated, and |ike.
factors well known in the redical ' A physician or veteri.narian
havi ng ordinary skill in-the. art det erm ne and prescribe the
ef fective amount of the pharmaceyticats cOmpOsidi on required.” For exanple,
t he: physi cian or veterinarian %%ghd start des of the conpounds of 'the

e

invention enployed in the phar utdcal conposition-at levels. |l ower than
that required in order to achi’ ve?rﬁéE§55ired“ﬁherapeutic effect and
gradual Iy increase the dosage SZI]I t e effect is. achieved.

I'n general, a suitable daily dose of a-€v d of the invention will be
t hat anmount of the conpound that is the |-owest dose -effective to produce a

t herapeutic effect. Such an effective dose wll general | y depend upon the"
factors described above. -Generally, if®avenous and subcut aneous doses’ of
the c upds of this invention for a.patient, when used for the indicated

anal gesi ¢, éffects, will. range from about 0.0001 to about 100 ngy per :

Ki I ogr am of ThogysMingitin 8€4 T omyabout 0. 01 .t o gbqut
50 ny per kg per day, éhd.§?ﬁ%%dﬁgfggﬁfé$%§ggﬁ§x¥i%hﬁ%ﬁﬁ&ﬁtﬂl%ﬁ§dsaﬂas 100
my peralkghpk(0.35 g, 3100 ehiret) ave tAERNRtuSIsiiRte RAPHPC {2 . Max%ta%ﬁéﬁ'
infection. If desired, the effective daily dose of the active-conpound nmay
be adniSrfoscentatessin V@UR00W 12 BAGRCPHAIGA0E PEiAId by HadBhrdthh®FrabRY" -
five,di{x or re éub-QOSes admi ni Sstered separately at appropriate = - '

i nt er RPN GilHeetonneldih)1 sdBi815mamal, 81.5%) wftthe ostegmetiiatawster. . Wi | e
it isfﬂgﬁgible for a cenpound of the present invention to be admnistered
alone, 1t Ts preferable to adni nister the conpound as a pharnaceutical :

conposi ti onTe QY. ' r 7] unds, the present invention
are prepar ed f y%&ﬁggmﬁf‘géﬁi (ﬁa%]] & Oc'(s)lrrspo%t%ﬁg lﬂgﬁé/lr‘fgilﬁr(ggé’g{i)r %%3 Rﬁ%ﬁﬁ (fo

t hose rak) lid added sbAfuHyddoxide! (.85 3N¥.19RRNRII) 5RY %ﬁﬁn&*ﬂ&‘ré ﬁ'étﬂ}%d‘ Gt 22
conditions without [imtation: Wthin the scope of this text, only a

r eadi 1% famify hbl Bhgyrengpionhiatconsentta fonadiotarD thobridie ppodidtay!Airigesi  ed

end produyct. of the conpounds of the present invention.is designated a -
" pr ot &3t ?]ﬁéh Jheapatograniys (MI‘?@_I'CIHHCéE)[ ta wikld0.885 @ (eBXE semolHEl%) of & i on

of fungtienal , groups u ] I groups, the protecting groups
thensquggfggﬁ R Fﬂﬁwgaﬁgbgifiﬁﬁi#gﬁé are described for exanple in

st and@xhnh pleCIE Fe8p XRHHGh Q- i.ence of '‘Synt hesi.s: Houben- Wyl
Met hods ofﬁhbleculgr Traﬁg?g§ﬂ§§§8 .g%géggiThiene Verlag, Stuttgart,

Ger many. 2005. 41627 pp. (URL: http:lé%gfxﬁgience-of-synthesis.conT

(El ectronic Version, 48 Volunes)); w3 P—~WbuoMOrie, "Protective -Goups in
Organic Chem stry”, PIenun1Pressff£oﬁﬂon and New York 1973, in T. W- G eene
and P. G M Wits, "Protective Gpups in Organic Synthesis", Third edition,
W ey, New York 1999, in "The Peftjdes"; V@l gre 3 (editors: E. Gross and J.
Mei enhof er),” Academi ¢ Press, Lon wJYork 1981, ‘in "Methoden der °

or gani schen Chem e" (Met hods: of . fii gt ry), Houben Weyl, 4th
edition, Volume 15/1, Georg Th;gﬁﬁSVErlag,“ auttgart. 1974, in H -D.. Jakubke

and H. Jeschiceit, "Aninosaurenw\E% 'qg; Priot ei ne" (Am no acids, Peptides,
Proteins), Verlag Chem e, Wi ?nfgggetééﬁi?:Beach, and Basel 1982, and in
{

Jochen Lehmann, "Chem e der Ko enhyd{g} ¢ fosacchari de und Der.i vat e"
(Chemistry of Carbohydrates: Mnosaccha i desy and Derivatives), Georg Thiene
Verlag, Stuttgart 1974. A characteristic of protecting groups is that they
can be renoved readily (iue,,'mjthouiafhe occurrence of undesired secondary
reactions) for exanple by solvolysis, Qeduction, phot ol ysi s or C

al ternatively under physiological conditions (e.g., by enzymatic cleavage).
Salts of conpounds of the present invention having at | east one
salt-form ng group may be prepared in a manner known per Sc. For exanpl e,
salts of conmpounds of the present invention having acid groups may be
formed, for exanple, by treating the conpounds with netal conpounds, such

o I D 1 I 1 I L T - [ T R T M



General process conditions The follow ng applies in general to al
processes nentioned throughout this disclosure. The process steps to
synt hesi z&otb@/@eespounds of the invention can be carri egCoatS2amae2768 eact i on
conditions that are known per se, inabdiding those nentioned specifically,
in the absence or, customarily, in the presence of solvents or diluents,

i ncluding, for exanple, solvents or diluents that are inert towards the
reagents used and dissolve them in the absence or presence of catalysts,
condenSER.&n of neutralrzrng agents, for exanpl € 'ion exchangers, = such as

cation exchangers, %8 ﬂ the |-1+ form depending on the nature of the
reaction ani loof1 sugpeEBSign Q%IBP@FY (2) SHesy go PPPBs ROl fint tpduene 2imE) i

reduced,; r..el evated,te for le i t enper at ur e
range ggdp g?'gsn& dr%lf(?yt Lobx ‘%’6’(‘)’ lig ﬁ&ri&%estes%g,?é@@??% Pl
appr oxLABtekL ¥n y Y/ e at from-80 to -60C,
at room t errrlgerlz;(ttﬁ{r)(glst&lril @g%ébrz%j F ) %‘C oreI’ f\g%tgﬁgg:&}peva%ﬂ@@fﬁ

at NS pies bAIdY RS 18 puiriFicd BYyOTath MEDHRAto Me@t

pressure, and/gr in anrinert aynnsphere § &ﬁé gggﬁgﬁugpﬂ§§<%%3§

ni t r ogg0d8Rusmodr 25%) &f thad éstet.ages of t he reactions, m Xt ures of i somer s
that are fornmed can be Separated:- into the indideuaI'isoners, for exanple

di ast ePt&R Zoners or enantionmers, or into any desired mxtures of isomers,
for. exanple acegﬁtes or mxtures of diastereoi.saners, for exanple

anal ogous| y 1O fplutian abHe aust (0836 8 A-182iemad) bt T!#h(?néshb) agg&tie(a (myr
Met hod f. | T f Ver Stutt t :
et hoosiss el o RILRGARIG Y gt ke g s Soimte iaifiTarat 22
sui f abbe EBPEISEH‘YTR@HEh%@'iSf E@ﬁ‘fetdtpeﬂ qu z}a e‘r§ Sh& %l‘édcrhas lﬁi‘gﬁggp ? Oﬂgpﬁed

ment i-oned speci ficall -Qr exanp ers

al kyl prMs}ﬁbIKMﬁaﬁo%sapﬁ?r(l\@é@mm twl étziebattle gqt) 1098 SmnSIC B29S of 31,
al i phatic ethers, for exanple diethyl ether or cyélic ethers, fof exanple

t et r ahfdrtlien pamifi cationi viad LA (36ux le@mmtatrsd/\lbmfs @&ﬁlfirengracﬁeh(idﬁel&&d@eme ne

or to'éi?e al cohol s, such as nethanol, ethanol or 1- or 2-propanol,
nitril é&gw%§§laeéfbﬂﬁVbrﬁénlh%P@dbnét@@nhyﬁﬂuﬁbr$bn§l:sﬁch 32 98eminyl ene

chl ori C am des, such as di net hyl forrnam de or- di net hyl
acetaﬁﬁ@ga5b525332§%§?§§§éék%wocycl|c nitrogen bases, for exanple pyridine
or N- NEkAWpY 28 Oby ahagong@@regqggoxyl ic acid anhydri des such as | ower

al kanoi c acid anhy rides,- for exanple acetic anhydride, cycllc | i near or
branched hydrocar bons, such as cycl ohexan& hexane or isopentane, or
m xtures of those-solvents, for ex agueous sol uti.ons, unless otherw se

indicated in the description of ke ocesses. Such solvent m xtures may
al so be used in wor ki ng up, for dirpl e by chromat ography or partitioning.

The conpounds, including their s s, may ‘be obtained in the form of
hydrates, or their crystals.my, X | i ncl ude the sol vent used for
crystal lizatioh. Different crystgh,i f “may be present. " The
invention relates also to those fs of t @grocess in which a conpound .
obt ai nabl'e ‘as an internedi ate &t an Jhe process is used as
starting material and the renalnfhgéﬂﬁg‘ eps are carried out, or in
which a starting material is for jé;greactlon conditions or is
used'in the formof a derlvatlvew“for e in a protected formor in the

formof a salt, or a conpound obtainable by fhe process according to the
invention is produced under the procqgg%condltlons and processed further in
situ. WD 2007/ 142986PCT/ US2007/ 01276 7 Prodrugs This invention

al so éﬁéﬁﬂﬁasses pharnaceutlcal conposltlons cont ai ni ng,. and net hods of

treating b ter| infections tgr h adnlnlsterlng, phar maceutical ly
acceptableaﬁ?ﬁb? y&iogy of-apyae F4 0 HbPYtﬁbn¢ﬁ$e®£)Gmadﬁed

car o e ERRE R ine ARy bk sfeaﬁé‘%%%rﬁ@ﬁ%‘ PG e ettt is'
CONPOUWRiFed 381! ACHor THIOTHE! %a"cﬁ‘éh% QentaPO w%wg@r@}%‘ %tﬁi%gﬁ@g

nore (e.g., two, three or amno acid réesrdues 1s ¢

t hr ougizeatropRIddwitdr tlaERE thPIdvide 8.1256L (RTDD SnmidIY HOXNe AkeBfl- Q&éy gf%zac' d
group of conpounds of the invention. The am no acid residues include but
are ndtCMSyim/@dM+2ké420 natural |y occurring anino acids comonly
designated by three letter synbols and al so includes 4-hydroxyproline,
hydr oxyl ysi ne, denosi ne, isoderriosine, 3-nethylhistidine, norvalin,

bet a- al ani ne, ganma-am nobutyric acid, citrulline honocysteine, honoserine,
om t hi ne and net hi oni ne sul fone. Additional types of prodrugs are al so
enconpassed. For instance, free carboxyl groups can be derivatized as

am des or al kyl esters Free hydroxy groups may be derlvatlzed usi ng groups

T 1 e oy 1 . . o



WD 20071142986PCT/ U S2007/ 012768 78 form or a kit of parts for the

conbi ned adm ni stration where a conpound of the present invention and a
conbi nat iwo 2pevi4eess may be admi ni stered i ndependentl|y atrcrhs:@ame2768 me or
separately within tine intervals thatioespecially allow that the conbination
partners show a cooperative, e.g., synergistic, effect, or any conbination
t her eof . A conpound of the present invention tilay.be used in

combi nation with another antibacterial agent. The term "antibacteri al

agent" Step@rs to any substance that is either bactericidal or
bacteriostatic, i.e., capable of killing or inhibiting the growth of
bacterial celQ 8.sobationfithei adetatgdAl29i g d). Lk nambl)oiroMeRH @ odi)dssadded

antim gzegggi and bacteriostatic agents. The khown types of antibiotics
i ncl ud 42 g 0 %m@wt%ﬁ%emmq #r stirred| for g hpata?2 °Ca hNSQH! (s,

P ot redodhd B dnb Dl 20k e bir s?yairi‘é;‘etew?é ?gaét?oaﬁﬁ%ﬁ‘i%;e?%d t he
bl ool oek2h. bﬂfé%ifﬁﬂésp%y?f‘e%r%‘n?fﬁééﬁﬁ% SRS %R?ﬁe FEar s S Blisiis cs
Conpaniy (NP @280 Bb AQCN/ERS, BUP% FFEY-th prefide 3BH %%ﬁ‘ yg?BWthd

For mul ary, Unabri dged. Versi.on, Mayo Cini c (Rochest e anua

1998; %xﬂC Ehereb6. 6%nlﬁnMSI[hbéﬂ]+a2DT Chem caI s,. Drugs and Bi ol ogi cal's,
(11.su Mer ck & Co. (Rahway, N.J.), 1989; University of
Wscon ﬁ F.Z?%E'F%fmrarww%fwlum@ 3):/ www. nedsch. wi sc. edu/ ¢l insci/ -
5anegl antg. htm ; Introduction on the.lJse of the Antibiotics Cuideline, ,of
Speci fic Anti bi otic C asses, - Tho ferson University, : C
http:/[/jeffiine.fiu. edu/ OW S/ QACEaMt § bi ot i cs _guide/intro. htn; and
references cited therein. Exampl es of apty,biotics for use in -

conbi nation wth the corrpounds ofl tlhe, in n n:i nclude, but are not
limted to, quinolone, macrolide,: € ;a, oxazol i di none, p-l-actans:

(i ncluding anoxial lin, anpicillift rbacanpi el Lin, carbenicillin,
cloxacillin, dicloxacillin, fl oxaC| Idin, kﬁet h| cillin, nmezlocillin,
nafcillin, oxacillin, pen|C|II|rF“ 'gilli V, piperacillin, ~ -

pi vanpicillin, pivmecillinam tiec < actatn, taZobactam’

cl avul anate), cephal osporins (cef c‘1 or ‘\ce roxil, cefanmandol.e, cefazolin,
cefdinir, cefditoren, cefepinme, cefixinme, cefQnicid, cefoperazone, '

cef ot axi rre cefotetan, cefoxitin, cefpodoxine, cefprozil, ceftazicline,

ceflibuten, ceftizoxine, ceftriaxone, 3furoxi ne, - cephal exi n, cephal ot hi n,
cephap%tr n. cephradi ne), am nogl ycosides (including gentatnycin,
strept cr'n, am kacin, | canarryC| n, viornycin, caprecnnyci n) et hi onami de,

th t
prothi onar g6 GYERREE! BRlorARRANPocklof %é'@%y% PRI MR 1 ne
demecl gcycleQyel, adyadot-BeHOENes1 g |dL”e§QS| S PP %%Z%h!rg% f%té@%%ﬁe

ri fabutin, isoniazonid, ethanbutol, and conbi‘nations ereo

2007/ m&ﬂﬁﬂgumﬁpé’daﬁi@?ﬁ&) 7a. To a solfienpifesniie 20 {8204 g]ab A0erhs)fifAr
use in conbination with the corrpounds Of the: invention include, but are

not' | i RY¥iding ©L2 mldds adided, 0.2V splafion of didfomyd ichlgride (L 44 atined, 0 geauljli ne,
BN s TR IR ERL T RN T S SRS A YR B A

t lL-72 but ,
o S o EAREERRY o S iR el
phani aRGHESCRA to gﬁaﬂ&l.@oﬁ\ Jﬁﬁ@'bgcoﬁ‘ﬂlfonﬁﬂﬁyg Migf {L%: u&ﬁSﬂhQ yir,

ganci cl ovi.r, dextr sul fate, D penicil triso osphonof or mat e,
flisi CEtepaZ}I d, HPA-23, eflornit h| ne, nonoxynol, pentanidine-isethionate, "
peptide T, henyt oin, isoniazid, ribavirin, ri fabutl n, ansamycin,
trimetrexat %0 ?SISOBAL@n ;ﬂﬁrthtm mtetmnedinte éwi:taulfm}dereagpmfr oey, i esl mﬁtﬁl) des;

ant i bm ng CD4- cont ai ni ng nol ecul es, CD4- &, and

conbi {19 W@Het?fadded Kz q3&’f]ri'emge>@eﬁrml@§1)of'ﬂwg%ﬂﬂ€§0nhe scmepbimdzsh@rc the
t t h | ud but t

o 15 e o QA AHadT 6 ohf sfacHor Fos e Salvents ore remorsied it poimoer

agent t f

Stor o?%‘af&?ﬁ?%‘?ﬁf@%ﬁ‘n‘m?%@S‘sﬁ"g@%?éﬁffﬁ% Bieffluric: hATENESEERT, ¢
anal gesi cs, bronchodilators, drugs for the treatnent of vascul ar ischenia
anti - body monocl onal agent, mnoxidil for topical application for hair

grow h, diuretics, imunosuppressants, |ynphokynes, a-and-(3-interferon and
conbi nati ons t hereof. The conpound of the invention and any

addi tional agent may be fornulated in separate dosage forns. Alternatively,
to decrease the nunber of dosage forms adm n| stered to a pat i ent t he

o Y - rc N 1



AcOHacetic acid agaqueous Boctert-but oxycarbonyl DWVFN, N-di net hyl f or mam de
DCCN, N- di cycl ohexyl car bodi i m de DCEd i chl or oet hane DCMlIi chl or onet hane

DVAF' 4- diwet2hylamsaopyri di ne  DVSGdi et hyl sul f oxi de Et ORcetusgdo7acecat e

Et OHet hanol egequi val ents LA iquid chopmat ography LCVSI i quid chromat ogr aphy
mass spectrum MeOHmret hanol MHz negahertz WD 2007/ 142986PCT/ US2007/ 012768
81 PSpol ystyrene RT roomtenperature R- retention tinme solid

to provide 102 mg of a'yellow solid. The yellow ‘solid (120 mg, 0.09 rnmol). is
~ dissolved in DCM (20 mL), cooled lo 0 °C and HCl (g) is ‘bubbl.ecl.i.nto‘ the solution

for 10 m1n The reaction is capped’and stirred for 2 h. N gas is bubbled into

reacfion to refnove excess HCl gas. The solvents are evaporated in vacuo to provide
- 140 mg crude yellow solid. The solid was purified by HPLC purification (grad1ent'
: elunon 30-50% ACN/H:0, 0 1% TFA) to prov1de 11 mg of 60 % pure solid. Second
' I—IPLC pur1f1cat10n (gradient elution: 50-55% ACN/HzO 0.1 % TFA) provides 6.7 mg

of product 33 LCMS Rt 1.24 min, (M+H)+ 1175.

Scheme 3: Synthesis of Irrudazoles

:. i. HCl (g), DCM me:f
fo o - =
°=8_J HN\( ii. HOOCH, AcO 3:2
HN Irn . .

(39)



sat.saturated TEA triethylam ne TFAtrifl uoroacetic acid. THEtetrahydrofuran
hhours mrimnutes rnizmass to charge MSmass spectrum HRMShi gh resol ution
mass specwounNvBRsdcl ear magneti c resonance ANALYTI CAL BETHOD®7/012768

NVR proton spectra are recorded on ao®ruker 400 MHz ultrashield
spectronmeter. Chem cal shifts are reported relative to nethanol (5 3.31),

di met hyl sul foxi de (52.50), or chloroform (87.26). . - LCMVE:
conpounds are analyzed on an Inertsil ObS-3 colum (C18, 50 x 4.6 mm 3
urn) wExample 26, Preparaition ofdinuidazalq (33 acetoni tril e/ 1120/ 5 m VI amoni um
formate) and a flowrate of 4. mM/mn. : HPLC puri.fication
utilizes a C8 or C18 colum (30 x 1Q£ Dhl5 um brand: Sunfire-or XTerra)
and is performed according to.two ods. Method 1 consists.of 0.1% TFA in
10% 95% ACN in 1120. Method 2 congigts of 10 irriMin 40%95%ACN in 1120.
LC analysis utilizes an Atlantis bfand C18 cglum (150 nm) with gradient

el ution (0-95% acetonitrite in el +0.1/0 ) . - WO 20071142986PCT/ U
S2007/ 012768 82 ‘General Schene 1:Y .

N oM

' Step 1: . .

To'a suspension of boc-amine 4 (800 mg, 0.647 mmoi) in DCM (150.-mL) is
;idded HCI (g, stream) for 20 min. The re'actioﬁ is. capped and stirred fqr' 30 min.
The reaction is concentrated to dl_'ynesé and taken to tﬁe. next step-with no fllzrfher'
purification. The residue is suspended in DCM (150 mL) and a solution of 'fomﬁc
acid in acetic anﬁydride (1 mL, 3:2) is added followed by stirring at RT for 2 h. ‘The
crude formaqni'de '(34) is concentrated to dryness aﬁd .store'd in vacuo for 12 h.
LCMS: Rt 1.46 min, [M+H]* 1166.

Step 2: ‘ . _ .

To a suspension of the intérmediate formamide (34, 670 mg) in DCM (IOO_mL)
is added DIPEA (1 mL, 5.74 mmoi) and POCI (100 pL, 1.27 mn'qol). The feactioh is
stirred at RT for 30 min and a second addition of DIPEA (1 mlL, 5.74 mmol) and
POCI; (100 uL, 1.27 mmol) is added. The reaction is stirred an additional 30 min and
then concentrated onto. silica ‘gel. Purification by flash chromatography (gradiént
elution: 60—'1('?0% EtOAé in heptane) affo.rds. 150 mg of isom'trile.(35).'. LCMS: R: 1.;,72' ’
min, [M] 1148. | ‘ '

Step 3:
~ To a solution of isonitrile (35; 100 mg, 0.087 mmol) in THFE (8 mL) is added
. 'Cu20 (cat.), ethyl isocyanoacetate (13.8 mg, 0.122 mmol) and phenanthroline (3.1 mg, .
10.017 mmol). "I'he reaction is placed in a sealed tube and heated to 80 °C for 2 h, then.



The conpound of general formula (i) may be prepared via synthetic nethods
well known to those skilled in the art, or alternatively isolated froma

f er ment atwonrobwaedss See, for exanple, U S. Patent 5, 202p24AiS2007i0¢1768 S
incorporated herein in its entirety. 1ilhhe conpound of general structural
formula (ii) may be prepared by process A by the add or base nedi ated
rearrangenent of conmpound (1) in the presence of water and a suitable acid
or base. The conpound of general formila (iii) nmay be prepared WO

2007/ _16881%_@@1&’#?21%7 t&ERSRs R3nbaniRhREES B gwme@_ by fREh&Hrbhatb@raphy
reaction wth azide or alternatively through mul ti step- process Wwhich
i ncl udegradesmyélution: 5010994 O Gt hepalrid)ysddondugblubyr @ridient wlttion: O-
sui table base or . acid, activation of the carboxylic acid noiety using a
sui t abll@%ateQHEtinIPCM)etot furnist imddeblesester 86 Bt BO).62 ming BVit-2E1]t h263%
azide. Azides represented by -fornmula (iii) are known in the ar(h' and are

rﬁadi | ptegy At hesi &R ab??’é}f’éﬁdﬁr Mﬂé@@&u?@ﬁnwl @dgﬂﬁl syddtly (%Téﬂa} s .
DO oS 5 ACERE3),
B ot ecfs bl BLOSIEaNGRE SR BReaf Al Bvheld? ridel puffficticrl By aIPLC

transf g ARLiENSuBof: 485598 at&BRMEe 10 HOMvith 019% TFR)R:ksateh Binki dftdRadr
no | oss”of yield. The introduction and selective renmoval of protecting -
gr oups adrkeA tsaltg ICNMS: B e4B8emanMAHE 119Pr ot ecti ve G oups in Organic

Synt hegsi s”, John Wley & Sons (1991). The conpound of general structural

f or nul £Xa@)Pleedp: Beepatapionsf Ipgidagata B8l conpound (iv) with a reactive: -
reagent such as an electrophile, alkylaping agent, acylating agent, or
protecting group (X,) to afford congd V),, The conpound of general
structure (vi) can be prepared.by r ti‘hgfconpound (v) with acid, base, a
nudeophile, or electrophile tor

e the protecting group (X). The
conpound of general structure (vii)_can be pared by reacting conpound :
(vi) wicth a suitable dectrophile,(alky|atjn gent., or acyl ating agent
()O . The conpound of general struftur Al i) ..can be prepared by readi ng
conmpound (vii) with acid, base, ainh clseop'himge, or electrophile to renove
the protecting group (X2). Altea:a%l_t'iﬂvely, anyf of these steps (A-G may be
perfornmed in a different order, M gome steps renmoved or slightly
altered, which is obvious to tﬁ’ﬁsé sKi ] he art. Schene 2:
Preparation of Common | ntermedidte, Boc-Axi (4): Preparation of Conmon
Internediate (4): 4--/-1" N (4) Steps 1-3, Prgparation of Acylazide (2):
WD 20071142986PCT/ U S2007/ 012768 85 (2) : To a solution of the
ester (1, 1.5 g, 1.16 mml) in THF (3d88nL) is added 20 nL 1120 and NaCH
(60 ng,. 1.50 mmol). The reaction is stirred at 60C for 1.5 h and nonitored
by TLCSt4B% MeOH DCM) and LOMB. After conpletion, the reaction is

concentrate r aff-whit e i@ni S.S ' ; 0
m) and cong%c?]? rsglfs égﬁfi%n rr}%‘égé . relﬁ%(glf %?xg.go\ﬂiig’cﬁﬁg??lg@ g’y ﬁfg@ggﬁgs ng%")
of f - whigh@q ﬁgi'iﬂﬂweT(SDOC}Hl\Jﬂf‘s SPUEI PESDEO (853 hvdPUshd AmlindUdelic faeid diethyl
LCVS: 12, = 1.12 mn, [MH 1125.. T The crude acid is suspended in
300 nl eatet(@0ang T0227 Imaiol). sTheneactiad isastirred et R ifdr 48 haqped thenvineatesd 83 des
of the flask for 15 min. To this suspension-i's added TEA (2.0 nm, 14.2 -
ol ) #8d°Gtfiey|2 dhi dihsf sesidue i xomeantrapesl ontensdliga gehandepurified Bpplasts to
slowy dissolve. Furfher sonjcati vigorous stirring i s used to bpeak
oo al | BpmapEiaph esadieng i Rsti BOM B ReRbmbr L te e ek it o
NaN, (50 onl 69 | )1 S ztﬁlglgd ﬁii? I itelyellowin

appear gﬁ%%}rﬁfgte§tW¥e%C%%tF' I“ at Rég%%an ﬁ%‘ﬁ?ﬁ?&éﬁgy LCVMS. Two nore

al i quotfﬁ%ﬁfz NaN; (500 ng, 7.69 nunol) is added and the reaction stirs for
20 m n. e reaCtion is concentrated onto SiQ and purified.by flash

chr onat ogr apitye frlethyl &stdr §7 igHD.06a! Hfib]) 3 duspedded. inMe©H{( aildsad® G0y of
crude acyl-azide (2), a white solid. The crude nmaterial is taken on to the

next st(@&pniy NaQH Eudd meg, p0Pivhingd) isoaddediVEheReactionds stiyrefit- Kl 0632 Ist ep

4, Preparatjon of Boc-anm ne-(3).. .
' %nd then concentrated qntg glhca gel for-purification by flash chromatography




WO 2007/ 142986PCT/ US2007/ 012768 86 ( 3) A suspensi on of

acyl -azide (2, 920 ng) is heated (80 C) in t-BuOH (100 g). After 2 h

conpl et e woeswl4eesen occurrs and after 12 h the reacti orCapsearmizzespl et e
by LCIVIS. The solution is concentratied directly onto SiO and

chromat ogr aphed (gradi ent elution: 50-70% Et OAc/ hexanes) which affords 600
ng of Boc-am ne (3) a Wnite sol i d. 11 1 NWVR (400 MHz, ci5-DwvVs0) 8 10. 38
(In s, 870(a d,2 H, 858 (S5 1F), 8.44-8.41 (m
1 H, 8(8’3‘3‘%‘“ ‘?Lluﬁ)on &- 32@)@5 eOH) in @QM td, 1% aetic7acid) (thrgemerétei-&z mg of

ARSI R AR

> 7. 1 7 22-2-13 1 H, 1.49 9
1.37- 1%‘?&(#3@26 Pl‘é};)araﬁgﬂo(f&ﬂ'uggégg(aé) 84 (d, 3(3) LEIDVB PR :D

| MtHr1196. Step 5, Preparation of Boc- wacetate (4): (4) WO .
2007/ 142986PCT/ US2007/ 012768 87 and¢ 0 ng, 0.169 mol ). The reactian
is stirred for 3 h, concentrated di ct 1l onto Si O, and chr omat ogr aphed
(gradient elution: 50- 70% Et OAc/ higyiart es) which provi des- 465 ng of .
Boc-am ne-acetate (4). 'H NWR (400 MHz, d6- SO 8 10.38 (br SF 1 H, 9.20
(br d, 1 H, 8.79 (br-d, 1-H, 8]J(bl’d,_, , 8.56 (s, 1 H), .
8.44-8.41(m 1 H), 8.38 (d, 1 H, 8. H . 8A1 (d, 1 H), 7.48 (br s,
1 H), 7.42 (s, 2 H), 7.35-7.29 (in)s-6 H), 6714 (s, 1 FI), 5.47(t, 1 H

5.31:5.26 (m 1 H), 5.19 (dd, b, 4.97 (&% ‘H), 426" (dd, 1.H), 3.72
(dd, 1H, 338 (s 3H, 270 26500, 1 2.59 (s, 3 H), -2.45(d, 3 H),
2.22-2.14 (m 1 H. 1.96(s, T by 1 H, 1.49 (s, 9 H. 0.88

(d, 3 H, 0.84 (d, 3 H. LOMB:-R = 1.8 fMH—|]1238 Exanpl e 1,
Preparation of Amde (5): . (5)" a solution of the Boc-am ne
(3, 10 ng, 0.0083 mml) in DCM (10 ) is addo\d TFA (1 nL, 13.46 nuriol).
The reaction is stirred for 30 min anB®oncentrated. The resultant yell ow
foam|§ %Issol ved in DCM (10 nL) and concentrated (repeat 3.x). The crude
ani ne 38Ft i s taken on with no further purlflcatlon LCVMS: R="1.33 nm

Lwﬂd?ﬁgg?lrr% Susg) ené(%ldogc iC al&r?zg dt(%e(f%g] 6%38083 b leME(ZO'
sol ut i )i gnds ipyricifle att ORI é@dé@ﬂlﬂsﬂﬂ)cc Ft@lis@%%n%ﬁ Fhd g{zftggzt{regu@ﬁ%

sol ution of sodium bicarbonate (100 nL). The mxture’is e

Et 0Ac ¢@Bkpxphicatidemednili eseet @0gag) 0. 463%&@)3 The réadiish gvﬁfrré@ %Ré heated
filtered, and concentrated directly onto SiQ2. The.crude' product

puri f iOctbIC fondh mhm@@mphwomemuam ortasiliong eDaﬁ%ﬁV&WcD@Wmé?)by
af for of am de ( % a -\Wite solid. HNNRé 400 MHz, ci b6

11. 14d‘}f’t§rh Of‘%ﬁ?gr@}@o &Iléfil%nt elufipn: 0ath Me@H irp rTo gspenité 012 168 088

?f%‘*ﬁ?%%?{éﬂ%%ﬁ%ﬁ%ﬁ%%‘f? i %mnv%ﬁ%ﬂ B 7 B 6 00 (br b, 1

, @17 (m 3 H), 51014.99 (m 1 H), 4.97(s, 2 H), 4.27 (ad, 1 H),
379(ddp 3.38 (s, 3.H), 2.73-2.68 (m 1 H),2.46 (d, 3 H), 2.19-2.14

(n, 1H), zmemahyas ebler (178, 2806 Turbif s sspbribd fh MAGEL (Y, arsd ) -
H20 (2 mL) and NaOH (s, 40 mg 1.00 mmol) are added. The reaction is stirred at RT

for 18 h then heated to 40 °C for 12 h. The reaction is mounted onto silica gel for
purlflcatlon by ﬂash chromatography (gradient elution: 0-10% MeOH in. DCM)
followed by HPLC purification (gradient elution: 40-60% acetonitrile in H.O with " -
0.1% TFA) to generate 5 mg of imidazole acid 39. LCMS: Rt 1.11 min, [1\/I+H]+ 1288.

" Biological Results:

Using the standard MIC test described above with the bacteria Enterococcus

faecalis, Enterococcus faecium or Staphylococcus aureus, compounds. 5-7,9,11, 13,



LCVMS: Ryz 1.35 mn, [MtH 1138. Exanple 2, Preparation of Methyl ester (6):
(6) Met hyl ester (6) is prepared according to the procedures
descri bedwonoexanke 1, except adi pic acid rnononet hyl epcernuseéronizde is
used as an acylating agent. '11 NVR (400 MHz, c/6-Dwvs0) 8 11.11 (br s, 1
H, 9.00 (br s, 1 H, 8.68-8.66 (n, 2 H, 859 (s, 1 H, 844-8.41 (m 1
H, 8.40 (d, 1 H, 824 (s, 1 H, 813 (d, 1 H, 7.83 (s, 1 H), 7 38-7.22
(m 8H, 6.02 (br d, 1 H, 5.31-5.17 (m 3 H), 5.01-4.99 (in,. 1 H),

4. 97( s 15A719-223 28285, 27-3B) 37—39Z&m<ﬁiﬁhtrételd)mi18ii§|9n(i$ﬁul31tb‘})y c&c%&u(a%mn?’ H),
2.70 (in, 2.58 (s, 3 H, 2.46 (d, 3'H, 2.40 (app t, 2.H, 2.34 (app
t, 2 H)ranamzt?rgrrq@@ﬁiwgﬁlep%ugmL(m 4 H, -135-1.32 (m 1 H), 0.87 (d,
3 H, 0.84 (d, 3'H. LCVMs: R = 1.47 min, [M-Hr1238. Exarrple 3, Preparatlon
of Acid (7) WD 2007/ 142986PCT/ US2007/ 012768 89 ‘

(7) Steps 1- 2, Preparation of Methyl ester:acetate-(8): .

(8) " .. To a-sol.ution of Boc-anine-acetate (4, 190 ng, 0.153
mmol ) in DCI\/I(lO nm.) ‘is added TFA (Bguivalest. 3 rmol ). The reaction.is - .
stirred for REER | di ssol ved
in DCM (10 nlﬁﬁsﬁ]gllgg%}:gﬁtrat fel{jé%g%f) %?5[3%?%#%21’:3#%%8? ngrighosrgillt1 IS taken
on wit m‘ﬁ@efeép@mmpupn,fm@a{ ¢pnvalergyB thezpecific4mbudimerfti/iehi blkls

To a s h i ed ad| ac id

nor t orrgjtzﬁ:h:bg‘EI hl? lfee?ﬁ c%? or |(Eﬁva?%h%6}5 qﬁ%%%l&j%n% ncoﬂr) assFﬁebydtg‘F ﬁ?c?pc? ©stirred
at Rl f(dlovm9g|¢ialmd poured into a saturated aq sol ution of sodi um

bi car bonat e (100 m.). The m xture is extracted with Et0Ac (3x) and the
combi ned organic extracts were dried over MgSO4, filtered, and concentrated

directly onto Si Q. The cr ude M@@hwhtzbﬁbymf%%é 142986PCT/ US2007/ 012768 90
purified by.[flas chr gg ggh%é el ution: 50-80% Et 0Ac/ hexanes)
which af f ordS SPHEF 7Y AL patgrist By 155%‘5 patpryppligetionssgdiother Fafepaness0-

St ep 3citdd Rgrainadre QBreBil eﬁﬂﬁsﬂ?)ncorporated herein in ’Elffénaenﬁ%tigs'@r}ef& fcle

nmet hyl ester-acetate (8, 170 ng, 0.133 mml) in MeOH (100°nL) 1Is added HP (5
mL) and NaOH (100 ng, 25 mmol ). The solution is heated to 50 C, stirred
for 2 h, and concentrated onto Si O Flash chromat ography (gradient el ution:
0- 5% MeOH DCM) provides 95 ng of the title conpound, a tan solid. 11-1 NWR
(400 MHz, cl6-DMSO0) 5 12.05 (br s, 1 H), 11.13 (br s, 1 H, 9.44 (br d, 1
H, 8.70-8.65 (m 2 H, 859 (s, 1 H28,45-8.42 (m 1 H), 8.39 (d, 1 H),
8.23 (s, 1 H, 813 (d, 1 H, 7.82 (s, 1 H, 7.42-7.38 (m 1 H, 7.32 (s, 1
H, 7.29-7.17 (m 6 H, 6.13 (br s, 1 H, 5.33-5.17 (m 3 H, 5.03 (d, 1
H, 4.98 (s, 3 H, 4.32 (dd, 1 H, 3.83-3.76 (m 1 H), 38 (s, 3 H),
2.74-2.68 (m 1 H), 2.58 (s, 3 H, 2.47 (d, 3 H, 2.40 (t 2 H, 2.23 (t, 2
Hy, 2.19-2.14 (in, 1 H, 1.66-1.52 (m 4 H, 1.34-1.29 (m 1 H), 0.87 (d, 3
H, 0.74 (d, 3 H. LCVs:12,=1.24 mn, [MH 1224.



Exanpl e 4, Preparation of Trifluoroacetate (9): (9) Steps 1-2,
Preparati on of Acetate (10): WD 2007/142986PCT/ US2007/ 012768 91

(10) To a solution of Boc-am ne-acetate (4, 400 ng,
0.323 mml ) in DCM (25 nlL) is added T,ﬁ% (5 nm., 67.3 mmol). The
reaction is stirred for 30 mn and concentrated. The resultant yellow
foamis dissolved in DCM (10 nL) and concentrated (repeat 3 x). The
crude amne salt is taken on with no further purification. LCMS: R=
1.45 min, |M1-111138.0. CLAIMS sol ution of the amine
(0.323 nmmol ) in pyridine (5 nL) is added net hanesul fonyl chlorid. e
(0.050 m., 0.646 Mol ). The solution is stirred for 30 mn and poured
into a satuflat edAggmeerns ofdhe ormdadillum bi carbonate (100 rril). The

m xture is extracted with Et0Ac x) and the conbi ned organic
extracts are dried over MySO4, tered, and concentrated directly
onto Si02. The crude product~—Ts\ purified by flash chromatography
(gradient elution: 50-80% \exanes) which afforded 330 ng of
acetate (10). LCVs: Rl1= 1. , EMF-Hr1234.0. Step 3, Preparation
of Trifluoroacetate (9): To a solution of the acetate

(10, 200 ng, 0.162 mmol) in QH (50 nL) is added K288 (50 ny, 0.362
mml ). The reaction is stinfed fhor 10 mn and co ated. The
solid is suspended in EtOA andlpour into a satk el ag sol ution
of sodi um bi carbonate (100 tsqextrgcted with EtO0Ac
(3x) and the conbi ned organic|extragts. ¢d over MgSO, "
filtered, and concentrated di Fagyg, product is
purified by HPLC (nethod 1§4ﬂn af acetate (9). '1-
NVR (400 MHz, cl16-DWVS0) 312478 [br s,1 H), 9.00 (& d, 1 H,
8.69-8.67 (m 2 H), 8.59 (s H), 8.43-8.41 (m "™\H),08.27 (s, 1 H),
8.19 (d, 1 H), 802 (s H, 7.39-7.21 (m 7 H, 5'32-5.17 (m 3
H, 5.00 (d, 1 H, 4.97(s\2 H, 428 4dd, 1 WO
2007/ 142986PCT/ US2007/ 012168 _92 B ), (3. 79 (dd, 1 H),\3.38 (s. 3 H),
0.

h affords 25 ny 1

210 (m 1 H), 2.71 (m_TB), Z.58\(s, |3 HH2.47(d, 3 B 2.20-2.12
(m 1 H), 1.34-1.27 (A1 _HS 0.8), N

\0.84 (d
ltt= 1.56 nmin, [MrHt119P. Exanple 5, [prepa t}
(11): Steps 1-2, Prep/af\@,tion of Acetatg (12):

H. LC1VIS:
bf onani de

Vi

and pharmaceutically acceptable salts thereof;

wherein

R is selected from the group consisting of N(R"); and N(R")-A-G-Q-J;

A is a bond or is selected from the group consisting of -C(0)-, -C{O)C(QO)-, -C{0)O-, -
C(O)N(R™)-, -S(0),-, -S(0)-,-S(0):N(R®)-, -S(O)N(R®)-, -C(=NRN(R®)-, -C(=NR®)N(R®*)C(0)-
, -C{=NR?-, -C=C-C(0)-, -C=C-C(0)0-, -C=C-C(O)N(R?)-;

G is absent, selected from the group consisting of -[C(R*)(R)]x-, -[C(R*}R®)].-
C(R*)=C(R*)M-C(R*}R")ly~, TC(R*NR"Ik-O-[C(R*)(R")]y-, and -[C(R*}R")-N(R®*)}-[C(R*)(R")}y-, or
is selected from the group consisting of -(cycloalkyl)-, -(heterocycle)-, -(aryl)-, and -(heteroaryl)-
each of which has 0-4 substituents;

Q is absent, selected from the group consisting of -C(0)-{C(R®)(R")]-, ~C(O)-
[C(R)R”)-C(R®)=C(R)-C(R*}R")]y~, ~C(O)-[C(R*NR")-O-[C(R*)(R")],-, and -C(O)-{N(R®)-



(12) To a solution of Boc-am ne-acetate (4, 100 ngy, 0.081
nmnol) in-DCM (25 nL) is added TFA (5 nL, 67.3 mmol). The reaction is
stirred for 30 mn and concentrated. The resultant yellow foamis

di ssolved in DCM (10 nL) and concent rat, ed (repeat 3 x). The crude
amne salt is dissolved in Et0OAc and poured into a saturated aq

sol ution of sodium bicarbonate (100 nL). The m xture is extracted

with Et@(ae f(a@;r enﬂ s%fé@te@%%ﬁitﬂ@@rd@b%ﬁélﬁlr@@ t(ayctlo?m@r)e (‘F‘léie?&yé’léﬁr ~(aryl)-,

MySO4, 2 concentra e- base
t aken Hwt%rpew ‘moC(R) esioalosn rG(Pé&*ﬁt%rﬁcmhvsC q)t(@rxl 13!3,‘?31'9 9) (heteroaryl),
[ Mt111'eddn3&F whidNha3@04 £dsk2RBAERCT/ US2007/ 012768 93 To a

sol ution of the am ne . 081 i s added
i har | esul f SSASRA e o LRSI R oo RAC @ IKaR BiirPy
stirr edmir; mdBorarl dHOd_aoluraido,i tn(:p4aa<y&a1nwm1neam(a€f)cs(m 01; Jaﬂd&ll ¢h,80di um

the- cotbnBiRoRoaHicodl ErEl-ONIE b Gt Lo Fiydla s HE)ERT ghaflo-c.
concentallat)e ddalkgend-{cycoioy Sar@2C, Alkglens- Utda@ramyete@,tvﬂc(hﬂ%)tem@ycteakemb@ n

to the R W tLhout any further purification. LCMS: R= 1.42 mn,
[ M+H] 15{1\%?&{@&@%&44@% eparation of Sul fonam de (11): To a

sol ution of gt (
ng, 0.362 m%[éeseﬁééLJdebZr?gg ?‘J(r)él&blzasongltg?r{r\‘fée}?l E%ﬂ(rgrll ﬁtégolﬁﬁztrat egﬁig gﬂ:{
punﬂé@"ﬁoyumtbp(rrethod 2) to afford 15 trlg of sulfonam de 11. NWR

400 MHz, d 0 10. 62 (br s , 8. 68- 8. 66

&m o'y oL e ef:’8fi£rj“ tng SxsPipoRtiste OFH IO B0BE: (4, 11 19 B 53 (o
,815é%11| r739720(II’1 7 H, 7.07 (br s, 1H),6.02(d,
H. 5.31-8M% AP ), 5.01-4.98 (m 1 H), 4.97 (s, 2 H, 4. 27

(dd 1H, ’xsaﬁ(? @F@eac?ﬂ e e%déﬁg(s%iec%d@tea% é(%uﬁrémceefrdFH mte%e?@ﬁ”c%n 840;

(m 1 H, 2,58 (s, 3 ¥ 755513 (M

1.36- 1. 28( fTRWlshﬁepeQd&?l(rdele&eh")at e&h&ﬂ:(;ﬁh'er%eﬁbm HCMRYI sLBstFFut&d Wikh 07 dhd -

UMrH11174. Exanple 6, Preparation of Amne (13): (13) WO

2007/ 142986PCT/ US2007/ 012768 94 (14) The preparation of

Roc- alm ne (&#)is selegted frommedgrans obhinipg bbalky) @ndEChpCHIESFRYD @Hlerem nis an

exa or,i

5t or Fushen 85 R orHR. Ak S 4B Shony 10,000 2009301709 49,08 3,000 or

agent . 60,0Mbor iRa rieditofa plyrafity eRiRteb8Bhavidgepvabie dPrieglar 002,60, 3¥D0e

13 . 150 , 0.112 I
|(n )DCI\/I gonq_s)oq s10a§§e%) QQltlfg)lA ?9@@ 4%208%%08&1 B?S(ﬁ' e’'sol utlrrgn is sti mne)d)
f 30
(ar adi snt ot on P @ﬁg'gi’"hg‘éﬁt”ié%“% S e R S
wth OSW%@‘%)' FGr ni shes 90 nmg of amne 13. '"H NWMR (400 MHz,

15- DVS0) 8_4.1. 1
g 62 (br) d, Raﬂ e%n?ggs%lgg’te!{qrgﬂ'l%h%g@&pgorﬂstlpgnl_?H (Sﬁsaigl B)eyce/goa:hliyl%

8.25 ( &Ikylsllrﬂ)siltt&cﬂ.\mu'(.d and R, or ﬁvoﬂlsa (ssidubs Hhkenrin EBmBmGtﬂor(rmay Rih)e, 7.41

1 E%tUragecg gn%tl%éte}:lﬁﬁr aﬁ?m:%tl’c rlgg %@we%g% %"]161 atoE!? \yﬁiel:gl rn n‘qyjbe%%st?t&gc?

1
H, 8-4agndsid, 1 H), 3.38 (s, 3 H), 2.85-2.79 (m 2 H), 2.71-2.65

1

(m 2 H, 2.59 (s, 1 H, 2.46 (d, 3 H, 2.44-2.42 (m 2 H), 2.22-215
(m 1H, 1.96 (s, 3 H, 1.70-1.56 (m 4 H), 1.50-1.42 (m 1 H), 0.88
(d, 3 H), 0284 (The @njount ohBainR] whier@s Ris N(R)HH4E1R-1.R'9s HanpGeQ-7,
Pr epa

epar ggeiar RmMNoR fogethel form a functional group selected from the group consisting of

QA Q
o] OH OH
i s{f} %(/} aTel
0 , 0, © , O , 0 , O .



WD 2007/ 142986PCT/ US2007/ 012768 95 2' N H" r r=<0 81 (15)
Boc-am ne (14) is prepared as described in exanple 6. The acetate
protecting group is then renoved according to the procedures
described in exanple 4. The boc proteﬁ% ng group i s renmoved according
to the procedures described in exanple™. HPLC purification (nethod
1) furnishes the anlne (15). 11-1 NWR (400 VHz, d6 DMVMS0) 5 11.16 (s,

1 H, 9.02,(br d, 1 , 8.70-8. 65 (n1 2 , 8. 60 (s, 1 H, 8.45-8.41
(n1 1 H) 8.40 g@, 1 H) 8. 24 S, 8 13 (dy, 1 FD 7 84 és,fi H) ,
0 (n1 : 531-5.18
ﬂgﬂ %Mzs( 3.78
3.12-7 6 (r 4 H) 79 (n1 2 H,
58(s 3.H)0247Qd 3 ,:2@6242(d 3.
,2202Je?(m1 -1.54 (m 4 H ,129122(m1|—gH1.17
(t, 3 Fl) 4 (d, 3 H. LQwWE: = 0.93
[1\4+2 c&ﬁ reQ r @=hon of Amk %3 rWEPLj(
2007/ 14 86PCT/U82 7/ 012788 9 OH Anlde (15& is prgpared

accordi ngPto the,pro@edures descPi®ed in exanple 3., ' 101 NWMR (400
MHz, d6- DNBO) 5 10.69 (s, 1 FD 9. 00 (br d, 1 , 8.68-8. 66 (m 2 H),
859 (s, 1 H) ,8745-8.41

5 (s, 8. 16
(d, 1 H). 87(5 %{H); (|n 7 é‘g*z 4
531-5. 1 0r 4G 11-1) 7 (s, 2 2 2 (dd, 1

H, 4.18 Qs , 78 (C|d, 1 @D 3 70 3.8 (m 2,H),03.63-3,59 (m
4 H), 3 52 3. 50 (n1 2 H, 3 3% : 3 24 (s, 3 H), 2.73-2.68
(in, 2. 58 S 3 H. 20/\/i’2'2(|n HeNH) |, oy
135128( H° 087( |ﬁ3 084 N311). LCMB: 1. 45
mn, N% 56. Exanp% Preparau_if Abld (17)Ej<”=ﬁ&ﬁ%
(17) S 1: Preparati n of Am de
(18) To a 9ol ution of: Ro anlne acet at e PS 200 ny,
0.167 mml) in DMF (5 nL) is ggded (100 ng, 0.309 mmol ) and
i odomet hane (0.100 ni, 1/61/ \ wo 2007/142986PCT/U82QQ;/012768 97

Y(“*{DH o~/""° o~/ N 0

4 o) ‘H EA IR
o) , , ., O ,
o o

W‘ [ *ff - »_ff



neutralized with A 205). The solution is stirred for 2 h,
concentrated, and taken on to the next step with no further
purification. LCMS: Rt= 1.85 [MtH 1210. Steps 2-4: Preparation of

Acid (17). Add (17) is prﬁ%ared according to the
procedures described in exarrpl e 3. 111°NWR (400 MHz, d6-DwVMS0) 89.01
(hr d, lH) 8.69-8.66 (m 2 H), 8.59 (s, 1 H), 845841(m1H)
8.38 (d, H)0826(s 1 Hp8.22 (d, 1 H, 7.92 (hr s, 1 H),
7.39-7.20 (in, , 1- (m 3H) 5. 499(m 1H) 4.97 (s,
2 H, 4.27 (dd, 238 Tbr
s,3 H,a.7 : ZSBM /&? 3 7{:‘1?240
(in, 23?\0.26-2 41 12 (imn ”1\% (in,
H, 1 -125(m1 088(d”18H) 084(d Rt. 1.27,
Hr 1224. Exanple 10, Preparatl on of Add (19). (1 Aci d (19)

J{%

prepared according to the procedures descrlbed njexanple 3. 11-1
NVR (D|v504) 8 11. 22(s 1H) 9. (d, 1|—|), 865- : 3\1 2 H, 8.58
(d, H) (s rR@I) .13 (d,

(s, 42- 845 8,

1H), ;&3@ ﬁw 8 HQ (brosol ,518530
(m 3 T¥) ?t,H)C,J 4,98 Q4 | @7434(m 1 H), 3773.82.
(m 1 H), 3.38 (S 8 H, 2.69-2. @(m, , 2.58 (s, 3 H; 2.41-/46

(m 5 : 214@22 (m 34, 1.794.85 (m 2 H), 1.28-1.34 (in, 1
H) , 083088(\\_;5 H) . S:oR = 1.18, [ M+H t1210. Exanple 11,
Preparatlon cr'(Z) \ 20071142986PCT/U 82007/012768'\538 (20)
Aci d (28) epared, acgorghing to_the pr dureos descr,

exanpl e Z1 NWR ( 16) 51 18/‘@ (d 1 , 8.67
(d, 2 @59(s 1.4 C 8A2 (d, 2/1) 14(d 1 H,
7.80 (s, 111) 7.22-7.38 (m 8'1-1), 518531(m 3H) 5:00 (d,
H, 4.97 (s, 2 H, 4.24-4.30 (m 1H) 3.75-3.81 (m 1 , 3.38 (s,
H, 2.63-2.73 (m 2 H, 2.58 (s, 3 : 253256(m 1/B)NH 2. 46- 2. 48

( E T 13-— bléz(ﬁe ny 02981 3E;*gglﬁeU./?/BDP on Entn A?n ne

IU

H)
(21). ‘7(1 1) A, Qlj’ aPed accor di n%to t he procedures
n

in exanple 7. HN|VIR(DI\/BOda5901(d 1 H), '8.65-8.69 (in, 2 H,
.59 (s, 1H) 8.39-8.44 (in, 2 H N& 24 (s, 1 H), 8.13 (d, 1 H),

83(5 1 H), 7.20-7.37 (m 8@602(“)1(}#) 5.18-5.31 (xn, 3

24- 76- §H81 (n, 1

H4 97 (s, 2
, REM 4 5
, p%% 18 “z{ﬂ)\‘ N'% 7?& 79 (m RN (m

0. 83 0. 88 (m 6 H. LCMB: 'R = 0.86, EMHr 1181. Exanpl e 13,
Preparati on of Ar ni not hi azol e hydrochloric acid (22). V\DO
20071142986PCT/ U 82007/012768 99 0

M OH O
OH = o |
)L/JL {
O H2N\O,.n

OH 0 OH R/~ oH
" “m)\"\/}ﬁ L

N D

1 1) ]

OH Q
: \ /N “a?LQ " lNHz “h?_O "

CITIINI®



(22) Hydrochloric acid is bubbled through a solution of Boc
protected amne (4, 1.4 g, 1.1 mmol) in DCM (20 nL) for thirty mn.
The reaction mxture is then tightly capped and stirred for thirty

m nutes after which the reaction mxtHr7e is sparged with nitrogen.
The m xture loses its gel |ike appearance. DCM (5 nlL) is added to the
solution, and HO gas is bubbled through it for an additional 20 mn,
foll owed by nitrogen for 30 mn. Crude gegql,qct (1.32 g) is obtained

after c ncentratlon as a bright orange @f and taken on e
At 19n. N=€1\ 45 Mt

next st ey ngNfyrt her puri iy
1138. B{anp A\ﬂ Pr ra |_|on Of ""(\(23). Step t@I [ ng
reactions using I Cyddhexyl €arbodiim de® N -pethyl polyStyrene. .

To a solution of am h| azol e hydrochl or aC| d (22, 348 ng, |eQ)
DCM (20 ni) and p 05rrL)|sgdd I_Q)4rrethylgl Heic
acid 1-gapnonet hil)gw 2 @1 1L, 0.45 2 ¢9) and

p ‘y‘lsty

N-cycl 32)&&@ r ene
2007/ 14298 2007/ 01276821 10 ol 'j\< The

reaction mxture9s stirred for 4 h Phen the sol ution i s%filtered
through Celite and c entrated. Step 2, Deprotectiort of acetate and

in

saponi fication to ad The concentrate is dissolved in
TT-1F (5.0 ni), I‘{5om_) and wat (‘.\om_) To this sol ution
i s added 4 M Li (0 34 M., 3.96 mml mchl oride (sat. aq)
i s adde ut rgldze exces L| I tion is concentrated
onto SI cr ude resi 1' t chromat ographed with 10%
Me01-1 (I S:DChratI ahd sec hd G;j"lromat ography (gradient

el uti on. 0 10% MeOH DCM affords product 23. FIRVS [ MtHr 1224. 2688.
LC R = 14.85 mn. Exanple 15, Preparation of Amno-acid (24): O

HNI ) Lnr &OH 3( 24) Tis @pngolind of claim Gardrdin Bns N{RW-ALGa-arR'de HemdA-Grg-Jf or
24 are the same as exanple 14, step 1 with Boc-(L) gllj}am'c acid
t-butyl ester (27.3 ng, 0.09 mvol). Step 2: The i

. gre In
chr ona 5P eh RE AsbETTH TS PGl ”’“g | i‘éf‘l ow

solid. tep 3 pratectl rbof Boc, ayWl t-buytyl grou
mat eri ek nf'p Jl'ﬁ:ézl\bﬁck Sg-gag 13| 1ed=t
t he sol ut onfor mn Tesolutl nis th sparge w th ni rogen

to rem)ve excess acid. Purrficatiionvia HPLC yields 24 (9 ng).

R= 0.99 H [ Mk21- 1] "0 1226
f‘ﬁ 13 "H\”)J\ 13
R R
0] and o

wherein R"™ is selected from the group consisting of hydrogen, hydroxymethyl, and aminomethyl
or from the group consisting of:

)\ HO
RS s G Sy
\\/ /N}\OH @/ N on NH; 3 OH
/\/N\< ¢, /\/\”\“‘, %)\\g ’%/\(\OH'%{\&H

e NH, |

CH
HO OH \ /\}
Y < ,
/%\ /\NH ®""-- NH2 /\N

) 1 1 ] 1 1 1



WO 20071142986PCT/ US2007/ 012768 101 Exanple 16, Preparation of

Sul fdnam de (25): (25) Step 1: To a solution of the

am not hi azol e hydrochloride salt (22, 1.0 g, 0.85 mmol) in pyridine
(30 nmL) is added 2- phthallnldoethanesH fonyl chloride (700 ng, 2.6
rnnol). The reaction is stirred for i Addi tional sulfortyl
chloride is added (236rag, 1.3 nnDI). After stirring 30 mn the

m xture is concentratag onto silica gel and purified via flash
chr omat ogr aphy (grad'é‘h el utiyn: 50-100% Et OAc/ hexartes) affording
product (50Qupm). St ot@ttion of PRthalim de anmi neaw,
To a s I,Gh-/on of sulfﬁ‘mar iLde in H ({30 N'S\a e hydr azi ne
hydrate (0.5 rrLS"“.‘ The reaction M& .sttrred for, 1*h and: t i xture is

concentrated ontoq |!|ca gel and purified first via flash

chr omat ogr aghy (gr adi el uti 10% I\/EOH/DCI\/I then 1% OH + 10%
MeOH DCI@\?\}@Q ur i f% per t N@&&&,gol um
Cl8 (grgdieént el uti gn: Oi0=709 Ol%T provi di ng the
TFA salt (10.4 hg) as a White solid! FI RIVB 12031965, LC Rt ='12.33
mm Exanple 17, Pr epa ation of Phosphoric-aci d 26) :

2007/ 142986PCT/ 1J 12468 102 s=ECir"r )/St ep 1

am de sy S|N§z 0 g\oungLZB %rf Cﬁe ,rsg(\é(
procedute descri,bed AAbove™usi ng di et os"“phonopent,a oi & acPd (0.2
m.) and PS-DCC. Step 2: Depyotectirtg the Phosphori c aci d.

To
a cool ed s@g)l uti of the sc%or/l(%r (275 ng,o. ié\lr%n;pl) in D('SM
(50 ni) /a‘tN.QCV\kQ\gdﬂ%d rHnL qWXtu SHtirped
for I'h, “thén,wdrned to™RT. TMVBBr*4 2 ni, \? Deq) is added terd,tte
solution is stirred at RT for, 1 h. The mxture is concentrated to

dryness, d the crude phos ric acid is taken forward with no
further/ﬁzg\

FEN H o
/\/‘Q /\jﬂc’” /\)\«"” > P
PV I i i S
wj\‘{mmf;“ f\/\} AR

% \/\}\OH cl) NH, y
3w e b



Step 3: The acetate renoval is performed according to the
procedure descri bed above. Purification is perforned on a C18 biotage
colum. Two purifications are perfornmed (gradient elution: 20-80 %
acetonitrile/water with 0.1 % TPA, se d colum 20-80 %
acetonitrile/water with 0.1 % to afford product 26. HRVMG: m 2 =

630. 6124, LC Rt = 13.24 mn. Exanple 18, Preparation of Alcohol (27):

WD 2007/ 142986PCT/ 1J32007/ 012768 103 (27) To a 0 C sol uti on of
acid 23 (1.0.¢, 0.82 nol) hi THE (20 m.) is added EtaN (0. J‘

0. 82 mnol) f ghl,qwed by\ et Joyl chl or of orf.nate , (0.0 , - 0:89 Mml)
The mi x& s stirr oK 30 en war RT a “red for

an addltlonaINH80 mh. The ari ékhyi ami ne hydrochl ari dé4salt.is
filtered off and the solution is ¢poled again to 0 C. NaBH4 (68 ny,

18nurm|) in water (3 nmL) is'addeg. The m xture is stlrred or 30
m n, to RT and sti Qq‘“d an®addi ti ongl 30 m n xture
is neutv'l'*‘all h 1

i% i onell Wity h ani c
extract is c nd concentrated. Fhe ur| f| ed via
chr omat ograph9 =c um 1, Birotage Cf¥ colUmn, gradlﬂqé‘nt el ution' 20-70%
acetonitrile/water with 0.1 % TFA cond purification repeats the

condi tions of coI u A third purifiicati opousgs agi ot age col um

(gr adi €At n: 20- RQ%cet or t it iMel wat F{Mﬁ%‘ni um
format e roWde prodict . M: 210.. Exanple
19, Préparation of Acid (28)y: " WD 2007/ 142986%T/ 1Jszod“?? 012768 104
(28) Step 1:. The am de synthesis of conpqund 28 is perforged

accordin 0 the PS;DCC procedkrg, describ above. Msi ng, n

t ranS- f¥cakbonet hoxycYcl arte-1-carb I Ctadd (. ng,, 120
irunol ) o=Ste : D@brotetion of actaﬁe and sap®aifi cation
for the syghesis 28 igy'perforned a di Agr gt he proc gur
descri bed above. Purification via flash *chromat o ra hy (isochratic

el ut i oR:is apigageDr) BERY. 1.G00e4009.23.490, $0B9.&/e 30,900, Or@q 0 48.009.ght
yel | owsg@bbthr 6b@°f§or Bta meé@gf zﬂ%lﬂrall Mﬂﬂ‘iegersll?é@@ a @ﬁ%’@“%o@ﬁ ,000, 2,000,

Preparation of no-am d 6
3,000, 4,000, 5000 10,000, 20 00, 30,000, 40,000, 50,000, or 60,000.

4, The compound of claim 1, wherein A is C(Q), C(O)O, or C(O}NH;
G is Cyycycloalkyl;

Q is absent; and

J is COzH or CO,Cq_salkyl.

5. A compound selected from the group consisting of:



To a solution of 28 (470 ng, 0.38 mml) in acetone (20 m.), water (30
f tL) and EbN (0.2 nL, 1.5 nrnoll is added ethyl chloroformate (0.07
m., O0.75 nmmol). The solution is stirred for 1 h and et hyl enedi am ne
(0.5 nm, 7.5 mol) is added. The crud (Folutlon is then concentrated
onto silica gel and purified via flasi chromatography (gradient

el ution: 0-2096N®0FVEK10 then via HPLC to yield product as a yell ow

solid. LCMs: R = 0.94 mn, M— 1290 Exanpl e 21, Preparation of
Carbanate (3@): WO 2007/ 142 /1J82007/012E§§‘&05 (30) Step 1
To a susp ion of acyl azi 6'2‘{1 15 g, 1.0Qfﬁﬁn ) in toluene (60 ni)

is added a cohol (0.354 g, 3.00 and t he

mxture i s stirred at

80 C for . The r tion concen ted i the crude
product i ¥$§Fﬂ by fla oyr aphy S S?Eb) to yield
1.01 g (081 “81. 5%~ Qf ewned|,‘ 7>

To a solu on of t I ester =( 1. 01 g, 815 |n (25 nL) and
wat er ( add roxi de (O. \r% ) and the
nlxtur&l " _h mea s co tentrated in
vacua aaa' EzgrﬁgﬁggF\{ by jlash raph
(N@OFV to y|e 705 g (0.5 75 , 71% of 30> = 14.83
mn, FIRMS: [MtH 1226. 2257. Exanpl e 22 Preparation ofo

Carbanoyl acid (31): WO 2007/142986PCT}1J82007/012768 106 Step 1:
-To a suspension of acylazide (2, 600 g, 0.522 T Ng J, i n toluene
(20 nL) is added trans-4-hydroxy-Cycl ohexanecarb ic Acid
ethyleste&iﬁﬁgl34 g, 0.778 and the m xt is stirred at 80 C
for *5 h.{Jhe reaction is “ua and the crude product
[ ifi chro

entrate ‘h vacua' and

P Y, 1.7
8 h =€ﬁé react i'Ow°i s
pur| y, flash, chr 5 phy MeOH DCM to

yield 0 52 L Fur ErN on via HPLC
(30 x ® rnm €5V te?s, unfire x |eaneIut|on/Q d@@ﬁ(»UFQO
0.1% TFA, 6 nL/min for 9 nin) affords) } 31 LC R =12.98 mn. HRVE:

m 2, [M2H E 633.632%> ,

s,N
Y Y 5; (}t 5;
2 2 N,

OCAs T OB



Exanpl e 23, Preparation of Uea (32): rrA (32) Step 1: To a
solution of amne 22 (0.115 g,-0.101 mmol) in pyridine (4 m) is
added the 3-isocyanaopropionic acid ethylester (0.452 niL, 0.343 nmol)
and the mxture is stirred at 22 C fof,41 h. The reaction is
concentrated in vacua and the residue is azeotroped with toluene to
provide 0.129 g (0.101 nunol) of the acetate-ester of 32. LCV5: in/2

pv1l+2H1+ 641. WOeR007/142986PCT/ 1JS2007/012768 107 Step 2: To a
sol ution ofhézﬂféﬁﬁtate (0.129 g, 0.101 nmol) in MeOH (4 inL) is
added K2CO8w42 ngy, 0.303 fg%and t he nlxturmbis stirred for 2 h at
22 C. hbcfﬁﬁ 100ng, 2.5 nmyl9 in H20 (2 S ‘added via syringe

and reacti on nlxture is stirred 5 for 24K Thef volatlles are renoved

under redgced pressﬂ?a Th r«emdue purlf by HP (30 80‘%
ACN H20" 0 EArs tD provi 59% o §£<? TSL LC
R = 16. 69 pim™ M t 1241%¢ & 24,

Sul fony| u a (33) 3) S 1 oTO a Iutlon N_o

chl or osUL socya ate 3 9. 6 nmol ) (50 L) at 0 C, is
added te %d stPTre f‘ﬁ QX nin ile

nalntalary 0 uthpn of &) (820 tug,
0.72 nlnol) |n'”yrF ne (12 nL) |s é ed 0.2 M sorﬁPl of sul fonyl
chloride (1.44 mol, %Q. 72 nl). The reasilon is stirred por 5 Mmat O

C. The solvents were e aporated in vacuo and the solid is purified by
basi ¢ al um na fla$n§&ﬁ%onatography (gradient elution: 0310% MeOH DCM
to provide 22 ofe t he boc-s;kLony?urea M5 04- 1- Hp~ 1317 Step 2:

To a soluti of t he i nternmedi boc- sul f onyl ur (106 ny, 0.08

mol) in H°(10 L) is added K2CO8 (111 ny, rnmol ). The

reaction i of SiOR is added.to the
reaction Jn va Cu .NThe S dis
purified Jﬁ; el uty o™ 1j0%, MeOH DCM)
WO 2007/ & s N Y on
° =", I¢
. HN\¥<\ . HNg’ \er’ﬂ NH
/?H/ /?H/ 0/§</:|' °
o\
7
e
/-J
o
N’



to provide 102 ng of a yellow solid. The yellow '"solid (120 tug, 0.09

mml) is dissolved in DCM (20 nL), cooled to O C and HC1 (g) is

bubbl ed into the solution for 10 mn. The reaction is capped and

stirred for 2 h. N2 gas is bubbl ed m{& reaction to renove excess HCL

gas. The solvents are evaporated in vacuo to provide 140 ng crude

yel l ow solid. The solid was purified by HPLC purification (gradient

el ution: 30-50% ACN H20, 0.1 % TEA) ot 0 provi de 11 ng of 60 % pure

solid. Second ngLC purificatiyo gradi ent elutio 50- 55% ACN H20,

0.1 % TFA)_PT vrdesG?rrg_ roduct 33. Lg&@ 124 min, (MtH) +
~ m dazol es WOs zh

2007/ 1429 PCT/ USs20 012764 109 Exa e 25; Preparati of I m dazol e

(37): (31 : susp i on df Ibog-ani neJ4 (800 ny,

0. 647 mmol] T 150 . ) 1B ;L Ic1 (9, r%&r@ LJor 20 mn.

The react{on i's capg)ecil and SFir ed“fer 0 miNfis The reactron i's

concentgafed to dry %s t aken to t step wrt c’no further
purifi cat'_ p@nde | n 0 NH and a

sol uti ' 5, added
follo for ?/h\ ecr,ﬁrdef 34) i's
concentrated to dryn ss and stored in vacua for R 1.46
mn, [MH + 1166. Steob 2. To a sw spensi on of t he Pnbernedr ate

forrnarride (34, 670 ng) in DCM (100wl) is added DI PEA (1 nl, 5.74
mmol ) and POCb (400 pL, 1.27 r;gl/)—ﬁ The reaction ig"stirred at RT for
30 mn and »a\gejc/énd addi tionu DI PEA (1 i, 51-7€Jn§’rml) and POC13
(100 pL, s;l=/<27°nm)l) is add(g,'”o‘fN e reaction |§<st rred an additi onal

30.m n and?t hen concentrate

o_nto silica ge . Purification by flash

chromat ci ™ phy (gr ent 6 00% dptlarte) affords
150 ng of (tptd &7 (35). s 2 - 148, Step 3:
To a sol st giet ri | 'r; 0. 'n:HTHE(8 m.)

i s added 20 (cat+~ 9 eth i socya eta 13 8 nyr 122 mol)
and phe‘h nth |ne(31ﬁg 0 7nu tion splacedrna
seal ed Nheat ‘O‘éﬂ?ﬂ hNH traen n

2007/ 14. 86P 768 141 ed Y ienis
concentT at ed an urrfr ed by f”l\a§ chr orrat ogr am‘r\y dr ent
el ution: 50-100% EtOAc in heptarie); cond col um: i ent
elution: 0- 10% MeOH hi. DCM to furnish'inidzble- ester 36. LOMS: Rt
1.62 nin, [M2H 11262, . Step 4:Tg, a sol ution of Ji dazole 36 in
MeOH (8 rrL) h_gl_t’lr‘ﬁ’lZO (2 n) N_?\ dded NaCH (s, 1 rrg, 0.25 mmol ) and
reaction is¢ hgated to 40 C for ¥

concentrated to dryness. FrE

el ution: -55%ace |tr|I

37 as a sa,lt ;L

Preparatio ,Le (38):
S

N’s

2 h. The reagk is cooled to RT and
| purification NHPLC(gradr ent
Jn 112 th 0. oTFA) g rates 3 ng of
FHI |9 l e 26,




Step 1: To a suspension of crude imdazole 37 (180 ny, O0.151
mmol) in DCM (10 nL) and pyridine (500 p.L) is added PS-DCC (0.453
nmol ) and am no-acetic acid nethyl ester (20 ng, 0.227 mmol). The
reaction is stirred at RT for 48 h a@then heated to 40 C for 2 h.
The residue is concentrated onto sili (& gel and purified by flash
chr omat ogr aphy (gradi ent elution: 50-100% Et OAc in heptanes) to
generate 77 ny of _methyl ester interpediate. LCVE: Rt 1.35 mn, [MHr

1262. Step 2: The net hyl (77 mg, 0.061 m)l) is
suspended i OH (5 ni) andm m.) NaOH (.s;T.\( 1. 00 rnnol)
i s added.{ The reactlon IS |rPed at RT for hcand then

concentratked onto sj “for

purlflcatlo

By flash chr omat ogr aphy

Rt 1.18 ni“hs ; o Prepals i X }riedazol e (395:

(39) St%%)ﬁ{: &Oa fgenm on cr ud’eﬁka} dazol e ¥gbd 37 (276

nmg, 0.23 % ridi ) added PS- DCC
)% (

(0.695 R) - yrro']\l—et’ Ji@rboxyf\t—e(f cnd rppt ester (60
rjr e

ng, 0.4&3 mol9d) reacti and d t6 JB0° C for 24 h.
The reaction i< oficentra onto silnca gel—wand pml fiad (twice) by
fl ash chromat ogr aphy *¢gr adi ent el uti offs 0;5% MeOH in DC¥} to generate
170 ng of nethyl ester internediateg. LCVB: Rt 1.45 mn, [MF2H .

1303. Step 2: o« The nethyl estdes (170 ng, 1.305 1) is
suspended in (10 n.) and 1- (2 m) and (s, 40 ng 1.00
mrol ) are agdg€d. The reacti opwKs stirred at Risfor 18 h then heated

to 40 C fgry, 12 h. The reactTn 9s nounted orgﬁf sPlica gel for

purificati chr onyt ogr aphy 9r adi ent elution:_0-10% MeOH in
DCM foll pur i f adi ent@?ed ut i on: - 60%
acetonitr ith 0.3 Ay : 0 gener axe m dazol e aci d
39. LQOMVE: .~ o[ I\/Hrl- : : ;l0'0| ogieal “Reskf tL o Usi ng
the standard M C t odes ed abo {qé bact er ifa_&Ent er ococcus
faecal i s,,N\_Qst ococc yI (o]0 ur eu& conpounds
5-7, 9,01 V\D 2U07 \ZTJ@E%GJF/ US28074 2 15 “17 19- 21,
23-25, 24- 33 trat eda; m k,.nhl bi ntration
rangi ng from O. @01 g/ n{ to 128/b Equi val ent/§ Those

skilled in the art wekl recogni ze, or cI&e abl e to ascertain using no
nore than routine experl mentation, nany eqU| valents to the specific
enbodi ments and, rret_hdds descri bed herei n. Such equival ents are

intended to be)_}éﬁ*corrpassed byjt(ie}%t’bpe of the OH
/5:) = N = N
T
W O (1
N/ s

G ﬂ\f”wﬁ\%

\

oNH



followi ng clainms. Incorporation by Reference The entire
contents of all patents, published patent applications and ot her
references cited herein are hereby expressly incorporated herein in
their entireties by reference. 113 | M5 1. A conpound of the
formula VII: VIl and pharmaceutical |l Yy ‘acceptable salts thereof;
wherein Ris selected fromthe group consisting of N(Rl)2 and
N(RL)-A-GQJ; A s a bond or is selected fromthe group
consi sting of -C(0)-./-C(0)C(0)-, -C(0)0-, - C(0)N(R8a)-, -S(0)2-,
-S(0) -, - S(0) 2N( R8a) <, -S(O)N(R8a) , MC(=NR8) N(R8a) -,

- O =NR8) N( RB8),C(T) - , - C(=NRB) -, ,-L=C- (0) -, - C=C,(TY0-,

-C=CC(0) N Gis /a_t{&dnt, sel ected fr t he group

consi st -4 Et(Ra)(Rb)bC( LxC(Ra) _[ C(Ra) (Rb) b-,
-{C(R3) (R8 b, - -N(R8a) - LA R2) (Rb) I ym
or is sel cycl oal ky|

-(heteroc : wh ch has 0-4
substi tu ; € % st ng of

-C(0) - [ (Rb)l " C(O)ﬂ)[:'t( “]f@ —C(Ra) E@&Eﬂ)(Rb)ly-

C(O) { Rb and -0(03,q

IS }e@ﬂr om % Nstingd' ofog-

(heter ycI e)o y‘i) (hetoer\ow 1)°-, NHC(O) a xyl ) -

-C(0) - het er ocyct ey’ C(O) (aryl) C(O) (het e/\)afy ) - each of
whi ch has 0-4 substi tuents; |s %el ect ed fromthe°group
consisting of H Cl. 4alkyl, hal ogen Cl 4a| koxy, hydroxy, am no,
mono- and di - amalkyd an no, tri Cl_4akkyl anmoni um N( 0) 01. 4al kyl
CO2H, C(=0) N(R8a)2, c’CH2002H =0) N(R88) 2, Cog_,cﬁgl)kyl

C(0)01_4al k P(0) (OH) 2, P(@40-Cl- 4al kY02, m—(
Co_4al kyl gne- Ccycl oal kyl ) g’ﬁ&, Q0_4al kyl ene- (J?eﬁ efocycl e), which
het erocycl’g may be substitu fed 0-4 tines; Ra is selected from

t he group#Ctpnsi sti pf H, Aakkyl, F, H, v al kyl (R1) 2, -OR1,
- (CH2) 0- R48; R8 | romt F})_L@zrsc n5|st|ng of H,
al kyl, ang~F; g onl, 2.7 ; N
— HN, g Hil
L T f c P ¢
NS G %,H\Nj; o 1; o
o £ A o NH H o MH o $ N o]
TN T TS
O

S/N

@w;? gaw EM?

[+ HN§¥<\:£H NH O, HN?—QNE;H ] N u NH
~ N % -~ N s -~ /\ s
U\ , O\ , O\ ,

/\



x and y are each, independently selected at each occurrence from
integers fromO0-10; Rl is independently sel ected at each occurrence
from-H, alkyl substituted with J, and - R4b ; Rdb is sel ected
fromthe group consisting of alkyl angd - (CH2-CH2-0-)n-R8, wherein n
is an integer of 1-500, 1,000, 2,000, “3,000, 4,000, 5,000, 10,000,

20, 000, 30, 000, 40,000, 50,000, or 60,000 or is a nean of a plurality
of integers having a value of 1-500, 51, 000, 2,000, 3,000, 4,000,

5, 000, 10,000, 20,000, 30,000, 40,000Q;-°50,000, or 60,000; R8 is
sel ect ed fronkipefﬁggup consi sting/of H, CN, hKE alkyl,
C3_7cycl oal k and S02-01. 6@J§ and rs &bsent, or
selected f othe group co ng of H, C16 C3. 2cyc|oalky
Cl6al kyl stituted with J#Mand R48 or two a reS|dues taken in
conbi nati gR, may for sat {ed, ur at eg~.or aro ring having
3 to 7 riRglato s ch ri nmy bstlt U d s; 2. The
conpound o ' -pher ei lP ) A-G J\ and AAGQJ
t oget her , oritogethdf *form a junctlo 1l group g@lected from
the gro conS|st|n§fof o 3. The c of claim wherein Ris
N(RL) - A Rl i sNH and™A-GIQ J sit Nrto e‘t“he,(\ ofm a fnct i onal
group sakecté e &?dhp C gl 4N 53&?< sc y-R13
yRi 3R13-00, oo‘b/\ 13RS "ATS A CAS
H:N OH ’/NHJ OH
HI HI HN’(I:‘

e ohot =

= IN - IN )5) e IN

a NS [N X N &5

/S\S>—C 5 N/s\“;)—(r;é..,,m /S|S>—C N

~ /\ ' -~ /\ 'y
0\ ) ] t]
o OH aH
FOUN: - O
H oK HN—< o HN—< o
— o — Q /=< Q
SN SN $_ N
= ]N = IN = lN
T N W N T
O~ BDadi O~
— - - o - o
NP Y od “ g N N S N o



0and O wherein R13 is selected from the group consisting of hydrogen,

hydr oxynet hyl ,
HONH2 OH vuti,

and am nonet hyl or
nis an integer

4,000, 5,000, 10,000, 20,000, 30,000,,40,000, 50,000,

a mean of a plurality of

i ntegers haV|ng a value of 1-500, 1,000,

fromthe group consisting of: /OHO
of 1-500, 1,000, 2,000, 3,000,
or 60,000 or is

2,000, 3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000, 50 000,

or

or 60,000. 4. T conpound of clahmd, wherein Ais C(0), C(0)O,
C(O)NH, Gis a4. Vcloalkyl Q i s /aliseght; and is CO2H or

C2C1. 4a|ky| A conpound selécted fromthe gmq:p g%n3|st|ng of :
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129 131 6. A pharnmaceutically acceptable anbunt of a
conpound of claim1l for use in the treatnment of a hacteri al

I nfection. 7. A pharmaceutically effective anmount of a
conmpound of claim1 in conbination mn% a pharmaceutically effective
anount of an additional therapeutic agent for use in the treatnent of
a bacterial infection. 8. A pharmaceutically acceptable
amount of a cogpound of clain11 for use in the trgatnment of acne.

9. A pharnac ut Fcal conposi ti onprising a ¢ und of claim1l and
at | east on@ rnaceutlcally a %ble carr| of" di | uent .
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6. A pharmaceutically acceptable amount of a compound of claim 1 for use in the

treatment of a bacterial infection.

7. A pharmaceutically effective amount of a compound of claim 1 in combination
with a pharmaceutically effective amount of an additional therapeutic agent for use in the

treatment of a bacterial infection.

8. A pharmaceutically acceptable amount of a compound of claim 1 for use in the

treatment of acne.

8. A pharmaceutical composition comprising a compound of claim 1 and at least

one pharmaceutically acceptable carrier or diluent.
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