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applications, including treating disorders anenable

to treatnent by peptidyl defornylase (PDF) inhibitors,
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For the formulation of drug compositions it is important for the drug substance to be
in a form in which it can be conveniently handled and processed. Chemical stability (shelf-
life) and purity are also important considerations for drug substances, such as antibiotics.
Amorphous materials may present significant problems in this regard. For example,
amorphous drug substances typically are difficult to formulate, provide for unreliable



probl enms. Thus it would be highly desirable to have
crystalline forns of the anti bacterial agents
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each of Rz, Rs, Rs and Rs, independently, is hydrogen or an aliphatic group, or (R, or R3)
and (R, or Rs), collectively, form a C,-C,cycloalkyl;
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Xis -CH-, -S-, ,-CHOH)-, -CHOR -, -CH(SH) -,

-CH(SR)-, -CF2-, -CGN(OR- or -CH(F)-, wherein Ris
w@bdoylog71BL is aryl or heteroaryl; and n is 0- 3PCT/EP2004/003478

provided that when nis 0, X is -CH2-. The conmpounds

of the invention are in the formof solid crystalline

salts. Preferably the crystalline salts are netal
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alkaline metal hydroxide, such as KOH or NaOH. The amount of base is sufficient to
achieve a pH of about 8 to about 11, preferably about 8.5 to about 9.5. The metal salt can
be inorganic or organic; however, it must be soluble in, i.e., dissociate in, the reaction
medium. The metal salt is preferably a salt of a divalent cation, e.g., Mg, Ca or Zn. The
anion of the metal salt can be, e.g., chloride, sulphate, acetate, 2-ethylhexanoate, and the
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WD 2004/ 087133 PCT/ EP2004/ 003478 0.1, 18.1 0.1, 20.6

0.1, 22.0 0.1, 22.40.1, 24.5 0.1 and 30.9 O0.1.
waypiosdiBy, the analysis is carried out at S50BGT/EP2004/003478

relative humdity. Preferably, the present invention

provides crystalline salts of N[1-o0xo-2-alkyl-3-(N

hyd r oxyf or mam do) - propyl ] - (car bonyl am no-aryl or

01,183 K8 T AN Kol ot fiacZed BAT oA 0o 0. 909 £ QosTvmicply. te

analysi®Beafrigdasiit ae50% rélaiive imibigr.nul a (le) and R is a
heteroaryl of fornmula (11) RO R6 NR6 NI ::: 6 or or

| RO R7,. 8 8 wh

pererpRybe et pVemiohRrms Ridling as of Ny eGagit-o-v

hydroxyddrinamido )prapyip(garbahiamine- &Ipl}dr ~heterpboyazaSidld, ;blkhrgen,

tiazac G e BR B ReeR. hNeHPOGaEs Rer e PIg () and

R is a lndtefoaryirof farrtlileXilland R, is preferably a heteroaryl of
formula (11.1) R6 N (11.1) R7 RO R8 wherein R6, R7,

7al ko%<y; and R7, R§ and RO are r Og@IT;
R6 ,RR8 and R9 are hydr&gen; and -5 V\é 2004/ 087153
PCT/ EP2004/ 003478

wherein each of Re, Ry, R and R,, independently, is hydrogen, alkyl, substituted alkyl,
hydroxy, alkoxy, acyl, acyloxy, SCN, halogen, cyano, nitro, thioalkoxy, phenyl,
heteroalkylaryl, alkylsulfony! or formyl.

In another embodiment, A is of formula (le) and R, is preferably a heteroaryi of
formula (11.1)

P (I1.1)

wherein Rs, Ry, Rs and Ry are as defined above for formula (ll), e.g.,
wherein

a) Rgis nitro, alkyl, substituted alkyl, phenyl, hydroxy, formyl, heteroalkylaryl, alkoxy,
acyl or acyloxy, preferably alkyl, especially, C.Cralkyl; hydroxy! or alkoxy,
especially, C,.C;alkoxy; and

R, Rs and Ry are hydrogen; or

b) Rs, Rs and Ry are hydrogen; and



R7 is al kyl, substituted al kyl, phenyl, hal ogen,

al koxy or cyano, preferably alkyl, especially,
W@2000080183y/1 ; substituted al kyl, especially, sSubSt/EP2MD€A3478

C, _Cral kyl, such as -CF3; or al koxy, especially,

C, _Cral koxy; or c) R6, R7, RO are hydrogen; and R8 is

al kyl, substituted al kyl, halogen, nitro, cyano,

tRi is @lkyb sybstidgd alkyl, pidran halogem| dmuxg ot Emp| preferably alkyl,

carb : referabl [ .kyl , especially,

" PR, o B Bt B, oSSl ot tivtegiCoatky, such
hal ogsnCbs; ot alkomy \eabégidity, Or.CehikdRg; orR7, R8 are

hydrogen; and R9 is al kyl, hal ogen or hydroxy; or e)

C) F¥%. BacRRDehydroggnirangen; and each of R6 and R8i
[ AV | ogen, al kyl, substituted al kyl,
RS SRDE SBtined i) hIgE, oo BiRaRY. ceYiaik phem
RO s Flca e,y gronon. BT ooy BtyRESAETY et sdbstiuted
al ky:g; yénaaéc%élp1 '?Fg%qu%qenoof Cﬁﬁboi%e}f%c?ng are hydrogen;
bS ‘ . is alkoxy; or i) R7 and R8 are
9 rl?%dt% Réﬁa?é]&%drlgggnal%gl , Substituted al kyl, al koxy or
8 algyldhal@gen or hydkoxly; @r substituted alkyl; or j) R6

and R7 are hydrogen; R8 is nitro or hal ogen; and R9
e) iRy aapiRelarehydrapeniandt ed al kyl ; or k) R6, R7, R8 and

h ; d R7, together with the
Rt R iepBhasrly 12 b ol e e Al Phatihgr
groupyang ef erably substituted with hydroxyl; and R8

and R9 are hydrogen; or mnm R6 and R7 are hydrogen;
f) &aeh of R; and Ry is alkyl or substituted alkyl; and

Rs and Rg are hydrogen; or

g) Rsand Ry are hydrogen;
Ry is alkyl or substituted alkyl; and
Rs is nitro; or

h) Rs and Ryare hydrogen;
Re is cyano; and
R7 is alkoxy; or
i) Ry and R are hydrogen;
Re is alkyl, substituted alkyl, alkoxy or SCN; and
Ro is alkyl or substituted alkyl; or

i) Reand R; are hydrogen;
Rs is nitro or halogen; and
Ry is alkyl or substituted alkyl; or

k) Re, Rz, Rs and Ry are hydrogen; or

) Re and R;, together with the carbon atoms to which they are attached, form a phenyl
group, preferably substituted with hydroxyl; and
Rs and Ry are hydrogen:; or

m) Re and R; are hydrogen; and



-6 WD 2004/ 087133 PCT/ EP2004/ 003478 R8 and R9,

together with the carbon atons to which they are
wa@tdoangmes form a phenyl group; or n) n is O;POI/EPI)4/003478

is 0; and each of Re, R7, R8 and R9, independently, is

hydr ogen, al kyl or hal ogen and, nore particularly,

R8, R7, R8 and R9 are hydrogen; or p) nis O; Re, R8

B el B Ay 2 ot By

hal ogeaup; bn anot her enbodi ment, A is of formula (le)
and R is of fornmula (11.2) R6 RO N (11.2) R7 R8
n) whielleon Re, R7, R8 and RO are as defined above for

formula (Il), in particular, R7 and R8, together wth
o) trhie Ocamdbon atons to which they are attached, forma

ekt RO R AE ke RBEnodiity g FydEet R anifpisghiapa, rore
f or ragrticularly) Re, RReRNHIHIRGaRehydrogenR¥ Re RO or + or N |

(1) R7 RO R7T p R NR8 Re RB O wherein each of Re,
P) RAsOR8 and R9, independently, is hydrogen, alkyl,

si?ébﬁg éﬁdjhggre%)ﬁ};dgen; g“benyl , hal ogen, hydroxy or
a kOX{, e.g., -
R; is alkyl; or :
g) nis0;
Re, R7and Ry are hydrogen; and
R is alkyl or halogen.

In another embodiment, A is of formula (le) and R, is of formula (11.2)

| _N (1.2)

wherein Rs, Ry, Rg and Rg are as defined above for formula (11), in particular, R; and R,

together with the carbon atoms to which they are attached, form a pheny! group and Rg and
Re are hydrogen.

In yet another embodiment, A is of formula (le) and R, is of formula (l11)

()

wherein each of Re, R7, Rg and Rq, independently, is hydrogen, alkyl, substituted alkyl,
phenyl, halogen, hydroxy or alkoxy, e.g.,



WD 2004/ 087133 PCT/ EP2004/ 003478 wherein a) R6 and RS
are hydrogen; R9 is hydrogen or alkyl; and R7 is
wa@bdoglog71saibst i t ut ed al kyl or phenyl; or b) R6PC"REPB)Dd003478
RO are hydrogen; and R8 is hal ogen, al kyl or
substituted alkyl; or c¢) R7, R8 and RO are hydrogen
and R6 is hydroxy. In a partl cul arly usef ul
whezgigodi ment, A is of fornula (le) and R is of the
formula (111.1) R s N (111.1) R7 RO R8 wherein R6,

, REEhAREarBPyaioBeds defl ned above for formula (111).
IBZ anot her errt))loglgrrent R, is an unsubstituted phenyl

or Reja hydregen orgkdigdituted with al koxy, e.g.,

MelROX Yl rsalﬁéﬁttﬁéd’alk d¥ pheypeqtoxy. | n anot her
enbﬂgglrrek?lt R, |gop?@}r?rrula(lv) OXRio (1V)

6 MR, h.,‘éﬁ@lelaPe ﬁﬁﬁbgéﬁ affyo and R11, independently, is

hydr ogen or ha In particular, RL0 and Rl1ll are
bot'ﬁﬁ 'élh?i?é?” h%}'&yr' BQ%WSBWQS’O%'W' 4l ogen. Unl ess ot herwi se
stated, the following terns as used in the
§)pe':t’7i Re @ad iR Are BYAEOgHe and o| | owi ng meani ng. The term

" simgs Gdiory.of a natural or a non-natural al pha-am no
acid" is the group Rx in an amno acid of formula
NH2- CH( Rx) - O0O0H. Exanpl es of side chains of
#l ®partismamMpusetgliedtbodireéri o ist TR (16 zidi R\as oPthgiférmilga (111, 1)
aspar agi ne, aspartic acid, cysteine, cystine, glutamc
acid, histidine, 5-hydroxylysine, 4-hydroxyproline,
i sol euci ne, | eucrne, si ne® et hi oni ne,
phenyl al ani ne, prolil erine, threonine, tryptophan,
tyrosi ne, valine, (n.1)

wherein Rs, R7, Rg and Rg are as defined above for formula (ll1).

In another embodiment, R, is an unsubstituted phenyl or the phenyl is substituted
with alkoxy, e.g., methoxy or aryloxy, e.g., phenoxy.

In another embodiment, the R, is of formula (IV)

O R10
@[OXR” "

wherein each of Ry and Ry4, independently, is hydrogen or halogen. In particular, Ry and
R4, are both either hydrogen or both halogen.

Uniess otherwise stated, the following terms as used in the specification have the
following meaning.

The term "side chain of a natural or a non-natural alpha-amino acid" is the group R*
in an amino acid of formula NH,-CH(R)-COOH. Examples of side chains of alpha-amino
acids include those of alanine, arginine, asparagine, aspartic acid, cysteine, cystine,
glutamic acid, histidine, 5-hydroxylysine, 4-hydroxyproline, isoleucine, leucine, lysine,
methionine, phenylalanine, proline, serine, threonine, tryptophan, tyrosine, valine, alpha-

-8-



-8 WD 2004/ 087133 PCT/ EP2004/ 003478 am noadi pi ¢ aci d,
al pha-am no-n-butryi c acid,

W@ 2004/08f1B3/dr oxyphenyl al ani ne, honoseri ne, PCT/EP2004/003478
al pha- net hyl seri ne, ornithine, pipecolic acid, and
thyroxine. In alpha-anno acid side chains which
contain functional substituents, for exanple, am no,

@&ﬁyl \ I t lalafrdaREhY4
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rticd adid,"t Qﬁ’rhélmésém-[lt fr BQQQME h functi

aspa |<,7a |1l %B f\ C)}C opeﬁ N arﬁn%onér%c@(; selx%caln z ; such functional
substltueaﬁeanyscpmnaw hepetectasht ai ns 1-ri ng het er oat om V\,hl ch
is anitrogen. It contains fromd4-7 and, especially, i
Ahe arms'cygleaikanes A6 Wﬁ@@'bﬂl ?@t@'h%frﬁ@ti’e toA&tiBersarbpRatares and is,
e.g., cytbBloBfIaENdtRty, LILRERY R EbASE- 1Ny het er ot ons,

rogen and s contains from4-7 and,
¢ﬁé’?é‘rhwab£é/oyc|@4 {dll&"a@\ea&&iﬁné ﬁ‘SHng %Woétbr% vﬁﬁéhe"s AHiPdgen. It
The term "i'm dazacycl 0o4_7al ka contains 2-ring
containg §0BY 44 @HAweSRRFialy. 4r er iriing atoms inglyding thetheé%'ﬁ@t@m’:}s from
4-7 and, especially, 5-ring atons including the
hBe &8rda twcyclcmalk%e rﬁonbaln%a@g betgragtgms. rngwoeeg apg sulfur. It

conta|n§ %Hf AY %ﬂd Oéspka‘[‘,T )}, 'Sfrﬁfgeéﬂorﬁg irf&h‘ﬂtrig%@ hetdRsatordiCh as
kenyl or al kynyl, cycl oal kyl or substituted

ahgyérml "nﬁhyﬁacpaoé,tark@he%rﬁmé ﬂrln@ héﬁ?&h@&ns @hh %r@B&h

cyclic groups having from 1-10 carbons atons. The term
nitrogem. a\t RyMaing fromy-¢ and, gipepialie ©-ing ems ingluding the Saterraiores:

strai ght chain or _branched al |‘£hat| c group of 1-10

B i "aliphale JEuParefisre|io apikTAteqer unsalyratad pliphalie gravps, such

as alkylTBIkEny? bﬁﬁlﬁfrﬁb'%cloalk%)dr sQlBQi‘tLﬂéd akel |r€blu&7g7\§tké{#ht-chaln branched-
artlcu ar | es of "

chain aF‘?l ey<ig Qro%ﬁ)ﬂ{‘aﬂf‘ﬂﬁﬁm 11 5 ﬁ?fb@Bs gpmsyehgyterm "%Wi'yqf "alk"
whenever I?!ro@&)ﬂ; is b safIraRY lstraightdHaH or Uréﬁﬂhéb )éhpha‘i@@r&hbt df I1 10 carbon

atoms Q.r)?c‘l"y(?%?[ﬁﬂﬁf ent Xarggrgg@ﬁgr%lre We[ﬁﬁ\e@y alk-yhgroyg§ ﬁ{e g Cralkyl,

partlculaﬁyll@ﬁto‘;éll@le@xaﬂnhbéb of "aﬂ(yﬁ?'féi' "HIR" ﬁBIuaé Kt aflr l%iﬂlm‘itaéiio nfethyl,
substi t ut ed nore substit ut ent

ethyl, sl SAET9PYL. 1, 5Byl SRR Ly} AUl RET Yl AEORRYL n-hexyl or
n-heptyl, lcgblb@@pﬂ%ndsé%%biahw%&yl such as hal ogen, | ower
0X

ydr oxy, nercapto, carboxy, cycloal kyl, aryl,

Wﬁé %rﬁ\a'%mbstlﬁﬂéh alkiﬂerelfér’é% aE—&RWRjr@@p @\fat ﬁ%bﬁétit&tb‘& Qith one or

more SUl‘éﬁéthﬁg'Saou S }g)‘[g;[gibﬁgytpten?srlngpd@g Mpg,t)g%{eﬁ);p subgtltuents

such ad’lﬁéld?g@hy mwehﬁlkoxyl-hy@rbx§2 rﬁérb@p‘tﬁ eédﬁ@(rdhxy, f@lo@ﬂéyy eV rhéteroéryrand
i ke e ter

e b 7 S SR e i s ol oy B,

hydroxyiAéth@N1-2dr @¥ydroxyethyl, methoxymethyl, 1- or 2-ethoxyethyl, carboxymethyl, 1-
or 2-carboxyethyl and the like.

The term "aryl" or "Ar" refers to an aromatic carbocyclic group of 6-14 carbon atoms
having a single ring including, but not limited to, groups, such as phenyl, or multiple
condensed rings including, but not limited to, groups, such as naphthyl or anthryl; and is,
especially, phenyl.



having a single ring including, but not [imted to,
groups, such as phenyl, or multiple condensed rings
WO pka8liiegy, but not [imted to, groups, such aBCT/EP2004/003478
napht hyl or anthryl; and is, especially, phenyl. -9
WD 2004/ 087133 PCT/EP2004/003478 The term
"heteroaryl" or "HetAr" refers to a 4- to 7-nenbered,
TRBASHE éie?eraé@w ++¢etAh%f§LersseéCJ -8 wménmrear GhéndcYaic drdmatic

npose nonocyclic aromatic

heteroqyélee?f@c%{ct@ thakis sompesal & 4da ZERRMberag, mangsyclic aromatic
hetero reearnfaamgefaﬁ bBhzdn@aRb, ARE hgfetr@érﬂ r@ts%measwr%fr%rt@elax@m

ne or two eteroatons ™I nclu not limted
preferahly; ene el Wiedheteroathmadnalyding, bah@pt%mitﬂﬂ thhateremtorps, rﬁglCh RS N, O

and S, Wtﬁu“nqg% ﬁﬁ? g)féf&?ef-d’ hﬁj%‘o%g&i?gto%gﬁ’é’g er?i'iGrPV' anwwb,dl nyl

benzdiexgtanyl-t ut ed or unsubstltut ed by one or nore
substituents including, but not limted to,
@he@nellokpeterq@@rl may hesgubstituted acapsubstitutas kyronesoreeray | |

SUbStltM i%MdIHI B )f%t l to, & dlagﬁ/}é tpelr%gg{a{(lgéﬁ Qﬂ?lﬂyl SYEYY methyl,

koxy, phenyl
Pycroxg e A AgYIoSh BOND Paipben Tivene ire, tHRAIETUcHSIVG
neterod ISR, NG Sf g2 def i ned above, and, i

particular means a 7 menbered aromatic or

A8 &P RRtdrEcydfd e Asaes ! h@tefdaﬂ@ Mﬂﬁé@ bB&/eOBﬁd Gh pHRiCElar
het eroat ons selected from S d 0, and optionally

means @ 5 é e esehaieratie of n%arqmaélp@srqﬁ@cypm rmge@@@mjmleg one or more

heterod¥dm§ %Ilél:tedfﬁ‘éhyé N bRl ) ¥%hd oB!ucfh%W ﬂJsBU fboa b%i@"f\é‘?inﬁ' including for
0Xazo t hi azol yl, thiadiazo yrazoly

examplﬁyrpwapgiy furylpthieng p@ﬁﬂsvnyl IﬁWaAﬂYﬁuwyxolyln%ﬁswwh ihiggiazolyl,
pyrazoi?l B?rﬁcﬁﬁyl rrohdilﬂ)q %Wiwdlﬁﬁlnﬁbgﬁh@ﬁﬂ)@'d(derazu'ml iR Henzimidazolyl,

cini'm
malelmpossmwraldp Bhfa‘fﬂﬁylé@ and 4 3-¢ien-1.3-djnydse-isgingol- ErMIeng?Sm
"carbonyl am ne", as used herein, refers to a - O -
Jheigrm "GRERcBYIAMINGS, asvseddepinretsrs ra rN#tC(@r)owsup wherein the
amino bérﬂgr?gf the gkdip |§T|Mle/dr18ttrﬁi Q?F/Bé]teréﬁ@l érﬁbethﬁ %é%ﬂil' paPIn bfARe

group linked to the azacycl 04 7al
group ig hnl@ziéew @?@cv%{waw@n@rthlaﬁaqyalﬂaau@ns@r mﬁﬁmclom&ane
term"heteroal kyl" refers to saturated or unsaturat

ed
¢ he tergnihetaroalsyrefars iqjsateBipgor angatugigbei-Gioply! as deflned

above de,@%@éléi‘ryo@l B}Heter%lk)q hNI‘FI@ﬁ‘EéHtéT none oPFnd'r@ﬁ@teroatoms as part of
het er oat ons, as part he mai n, branched or cyclic

the majay, ngh%ortqa(éhcg?mﬁ in IﬂE“t @PB&t Hﬁ‘@r‘?ﬁ@m? ARy M?@éﬂ@fff}ﬂ)’l?@
selecte@%oﬁﬂh@%réd&éﬁrfsl%ﬁn@bw C\Qﬁ@bﬁ isrl'gd%en URaIkyIV"fSar-@ Rnksp-,

rogen or alk referably,

preferabKaRN wWaeE Ris fydrﬁaﬁnd@@wybandmr& Hateroalkyl@roups may be

attacheldetb @Hi@l%'nl@ﬂdeﬁ bpmesrna&m@@.meataf aﬁe@%att&ng.hs vhRAB RARkilable) o
he nmol ecul e ejther at a heteroatom a val ence

ata Caf@“é&%ﬂ‘l gipraples of heterozlkybgraups iAclyde. bekawm%gmmd to, groups,
such a$' 8- ©HAIAHLO-DHUTH LOKR}-008H,, bIUCHIGH LOM;, LCAL-CeRCHSD-S-CH, and

-CHZ-C%IZ-NI-P CH,-CH,-.

The heteroalkyl group may be substituted or unsubstituted with one or more
substituents, preferably, 1-3 substituents including, but not limited to, alkyl, halogen, alkoxy,
hydroxyl, mercapto, carboxy and, especially, phenyl. The heteroatom(s), as well as the
carbon atoms of the group, may be substituted. The heteroatom(s) may also be in oxidized

form.
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such as -0-CH3, -CH2-O CH3, -CH2-CH2-O CH3,
-S- CH2- CH2- CH3, - CH2-CH(CH3)-S-CH3 and

WO Gii2oCHe3 NH- CH2- CH2- . The het eroal kyl group nEYT/BE2004/003478
substituted or unsubstituted with one or nore
substituents, preferably, 1-3 substituents including,
but not limted to, alkyl, hal ogen, al koxy, hydroxyl,

TRE EaHRT 'AlkoRP! BOU¥ePsteinCRES tdh CY C.ak§Ninked t%n oxygen atom
et er gat.on( s)

h , as well as the cargfnaoms f the
or, Prefga Yy Cr AR, BARIFIErA Crnakier drHPsRE ey SRu0s
includePButidie At IMiEEdo, drotigs, sucklasiRethBRA e8ibky 3Bbutoxy, tert-butoxy and
PCT/ EP2004/ 003478 The term "al koxy", as used herein,

allyloxyy ef ers to a C, . C, oal kyl linked to an oxygen atom or,

eferaply, C .Cral koxy, nore prefer , G, al koxy.
S eSTEeBct, a5ieed Dot Faier 1 e 41 BUEHapEBTEE & aloh
especidlliyNTLECRAIKYD sug aipethys USkanified@rtdeopgroumtingiude, bt etrt Yimited

tert-butgx nd I 'yl oxy. The term "acyl", as used
to, acetM'eP@pﬁ?Oq@%QSEtaPB)ﬂt he group - (O CR where Ris alkyl,

ially, € Cralkyl,. h t hyl les of .
TB8 Ft ool s vape Mersin 81 foe BiiPr RETOTH nicait 3 s
hydrogéri, i@ @¥peddIyl, DLCRIKYY, IsucH BE metHylTor éthiyt] ePphenylds susfituted alkyl

.herein, refers to the group -CC(O R, wherein Ris
as de“Wd‘?eb&fj%'n, al kyl , especially, C _Cralkyl, such as

thyl or ethyl, ar phenyl aqr substituted a I s . .
3Ee Rt BisBiretoonl aRae her R oless taohg bous SC00R, herein R is
alkyl, efysctilln, CL&aRYS sich d1@eyboHethylOOR, wherein R is
al kyl, especially, C _Cralkyl, such as nethyl or
Fhboydrm "Ralegerron"hilel, ag@séd herein) adfers to alotirses Brdiaing; fluorine,
iodi refers t(ﬂ G | arine, brom ne, fluorine, iodine and,
lodine and., gspetaly. IUPI0%r i ne. The term "t hi oal koxy", as used

rein,..,eans a group,-SR where R is | Kyl .as
35¢ farB A3 %R0 hadiy iR & ot rh e R i€8n alkyi as
definedbopy,| .41, metHyithip) éthylithia peodyiteio] butgthiolared theike.
"het eroal kyl aryl ", as used herein, neans a heteroal kyl

Jhetsym "betgproalky@rdtzs usad hibrdin) hexhnalat Heteroalkyl \rouyy, elgp,, -O-CH-

subst SRS Bh et ofR Siren SR SRR g PBRRL el PR EPey st b
substitthed wijlenne esmerd aubstituefits usuch aardiogeh cespeciakiy) Auardokamdyshloro,

S t hoxy. The term "al kyl sul fonyl", as used
and alkﬁ)&?glu%} a%&gﬂgoxg. group - SO2R, wherein R is alkyl,
TRE ?eq"maja|k¥/rsul%nyp,7gsl llJ(éleld’ he%&ﬁ,hmggnsngé%}ljlp -§5£I£,%vq¥elréin R is alkyl,

especially, C,.C;alkyl, such as methyl sulfonyl.
"Protecting group” refers to a chemical group that exhibits the following
characteristics:

1) reacts selectively with the desired functionality in good yield to give a protected
substrate that is stable to the projected reactions for which protection is desired;

2) is selectively removable from the protected substrate to yield the desired
functionality; and

3) is removable in good yield by reagents compatible with the other functional
group(s) present or generated in such projected reactions.

-11-



"Protecting group"” refers to a chem cal group that

exhibits the follow ng characteristics: 1) reacts
waedoensisel y with the desired functionality i nPQDBE2004/003478

yield to give a protected substrate that is stable to

the projected reactions for which protection is
is selectively renovable fromthe

Exam;gg%g)é%{tggle%gggtﬁ*@tgom@ rya)ebeifctuhé irdGedenedt al., 'Protectlve Groups in
OrganfoB\rithearal an¢ Edltl@ldeOﬁ}l V\'»/l%yt SOTIS, E-Ier I\#Wﬂ%??)or{%pﬁarred amino

reagents conpatible wit
protec[jrpg) IOURS lrﬁwggebut arg n@félnétedtttadbenzylmycarbpnylj(elt)eﬂbut I-

oxycatté)@(ﬁl:,qRB&)Spbuﬁélﬁé@uﬁQQgﬁgﬁwl 9- Pg/ﬁgﬁ%gmggyggrbpawﬁgmom or

| es of suitable ng d
suitablgynbgiplabile pggtecting RIr@inscsuoheas@-nitrpesratnyloxyr @aing (Nvoc)

nltroplpqé/rﬁﬁﬁ e;%}rér}yémétprgéyggfﬁo'nzlnnltr&%“}g Wyl eé/t@ﬁ‘g é}ﬁ?’ﬁ’k’ﬁﬁ@é 5-hromo-7-
mtroméqn@ylrﬁm the ke e%refq;redwymp;y osqtmmgrqdps(u@we Frhod) TBYIMS,
photol &bl %t@&%'gr§t§%‘3);ucﬁ st{r%e?%%?)y%%hyl e{rlﬁycgn methofxly methyil

uor enyl - oXy car
ether (Bﬁm)@%np@opy gﬁhgm matpyetben$lensyu ﬂarttmlarly preferred protectmg

t .
groupsqn?!écg]e{/ &ﬁg{oﬁgéﬂé&gﬁﬁﬁfégfb@ﬂﬂl?gm %}19 4- ﬂ#??&‘gﬁ tﬁ)e/ [))%Py
methy|6¥>1‘f§ft¥?6)('y(b'§’ 5%1" 5- br omo-7- nitroindol | nyl and t he

i ke. Preferred hydroxy protecting groups include

el be-EBPP@latecpt*ﬁgf b QB Surﬂfso&f?%br{u%g( Gh mafg%%)n ﬁﬁr}ﬂ

nitroveratry EJIgm&*t yl “ether
optical isomers, (rmate% IagereeispMerhdiay eemplel a ebrhnpour(d\ﬁﬂf&»rmula (),

wherenPRE th§ W; aFd Hlff@lreﬁf fes dﬁg% Q{h@f"etlu\lﬁgg%av.?cgh Sdi é]rgnturesdues is

ni t rophenet hyl oxycar
asymmgtr ¢ addpehrMer 613 &xpr Sn@Qﬁﬁ'gU@%ylmalt ixoto\be UNBES@dd. thatithe present

inventioM éhbr@@e@ﬁlpér%it@ﬁ\%% dithetr H‘ﬁ){tﬁr%gpgﬂﬂl% ésmfk?(,)rr %ﬁp&l}) in

exist in the formo I cal |so

re'a't'°"'otP startng Patespls exbibEing E@Ymewawptb@n atoromap mentionek.
formula (1), wherein R2 and R3 are different

IrehieBeRpouRds &V‘T@Fnﬁ]lé‘(Iﬁﬁ%ﬁoﬁﬁgglgﬁiﬂg%%@a@ prerfeensed NGV ividually

nmretric and nmay ha
°””a”<¥o°’|"fplcﬁﬁ1bél'ﬁt'6’h It is to be understood that the present
Al Qx‘?ntl on enbraces all enantionmers and their m xtures.
- Alsgriormuta (s der at i ons apply in relation to starting
2 R.i materials exhibiti n% asynetric carbon atons as
1 I hetega! of fermui(leBnpounds of formula (1), the
whelréihl owi ng si gni ficances are preferred individually or
1. Ais of formula (le). 2. R

LN any sub-conbi nati on
F@ Fg%‘@t"esr%amimeﬁn»faﬁﬂnm a (11.1),
Re is methyl or trifluoromethy!; or

Re, Ry and R are hydrogen; and
Ry is fluoro; or

Rs, Rs and Ry are hydrogen; -and
Ry is ethyl or methoxy; or

R7, Rg and Ry are hydrogen; and
Re is hydroxy; or

Rz and Rs are hydrogen;
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wherein R6, R7 and R9 are hydrogen; and R8 is nethyl

or trifluoronethyl; or R6, R7 and R8 are hydrogen;
w@eah4/08933 s fluoro; or R6, R8 and R9 are hydr OPENEPAN003478

R7 is ethyl or nethoxy; or R7, R8 and RO are hydrogen;

and R6 is hydroxy; or R7 and R8 are hydrogen; -12 WO

2004/ 087133 PCT/ EP2004/ 003478 R6 is nmethoxy; and R9

RS igWbAYky: A8 R is a heteroaryl of formula (111.1),
ﬁérei n , R7 and R9 are hydrogen; and R8 is fluoro

Be ismetvkiet onet hyl ; or R6, R8 and RO are hydrogen; and
R7 is ethyl; preferably, R 1is a heteroaryl of

R, i6 am@wréaryildf fdrmuiaigngi n - R6, R8 and R9 are hydrogen;
and R7 is ethyl or a heteroaryl of formula (111.1),
WhegiBrein R6, R7 and RO are hydrogen; and R8 is fl uoro.

Rs, RS dndl RG@r8 hydrogklh,@r- . - CH(OR) -, - CF2- or -CH(F) -,
referablly,_ Xis -CH-; 4. R2, R3, R4 are hydrogen;
%@'SFEWI%Oair'ﬂW?msM%efably, C .C7al kyl, such as

Rs, (Rt aAd; R, dre mb@ en; M3 FEASBMYRRefélablg] osed herein of
formula (1) ich are used to prepare crystalline

R is a heteroaryl of formula (11.1),
wherein
Re, R and Ry are hydrogen; and
Ry is ethyl or a heteroaryl of formula (il1.1),
wherein
Re, Ry and Ry are hydrogen; and
Rs is fluoro.

3. Xis -CHy-, -CH(OH)-, -CH(ORY)-, -CF,- or -CH(F)-, preferably, X is -CH,-;
4. Ry Rj, R4 are hydrogen;
5. Rsis alkyl, preferably, C,.Cralkyl, such as n-butyl;

6. nis1.

The compounds disclosed herein of formula (I) which are used to prepare crystalline
salts of the invention can be prepared by the processes disclosed in WO 02/102790 A1 and
WO 99/39704.

The crystalline salt compounds of the present invention are, therefore, useful for the
treatment and/or prevention of infectious disorders caused by a variety of bacterial or
prokaryotic organisms. Examples include, but are not limited to, Gram positive and Gram
negative aerobic and anaerobic bacteria including Staphylococci, e.g., S. aureus and
S. epidermidis, Enterococci, e.g., E. faecalis and E. faecium; Streptococci, e.g.,

S. pneumoniae; Haemophilus, e.qg., H. influenza; Moraxella, e.g., M. catarrhalis; and
Escherichia, e.g., E. coli. Other examples include Mycobacteria, e.g., M. tuberculosis;
intercellular microbes, e.g., Chlamydia and Rickettsiae; and Mycoplasma, e.qg.,

M. pneumoniae; and Pseudomonas, e.g., P. aeruginosa; H. pylori; and parasites, e.g.

y

Plasmodium falciparum.
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salts of the invention can be prepared by the

processes disclosed in WO 02/102790 Al and WO
w@®0303043 The crystalline salt conpounds of tPEI/EP2004/003478

present invention are, therefore, useful for the

treatnment and/or prevention of infectious disorders

caused by a variety of bacterial or prokaryotic

As gaed Berein, B dinfecticusi disdruelt is dnytdisdrdertharacienizécby the,

pesen R A Fedoh el o B 5305 S RIS

disordefS inelpdiel gt ebntral ﬁrt/@mg@m infetions; eﬁerﬁaﬁ@@rﬂhﬂe&ﬂcﬂi&dm&ctions
unoni ae

of the n{i@@%é{ﬂsp%éseg LE tltﬁ I"h?(ﬁfl,l |Ufgﬁti<§1$p g@nlplasmL@ea eyel\ipfections;
infectionsdfane bed! ic@wtyaad:h aESﬁl’éétidn@hﬂf the teetd, gurﬁs afi®ucosd; Dpper
cobac t uber C%Ie|c?SI S;

resplratpwtatg:& Ell?efcdml lllqw%lr %@? ?ract mfeﬁt'oguwngogmry infections;
gastroirftegtingl ihfactichis; gyribchivgieal |ﬁﬁ‘eﬁﬁons¢s®t|ceMa poS3IaRdjoRe infedtins;

skin anggﬁggﬁgggraeslgfegﬁ&s‘ pﬁapc'égraf?z q?j.al?ﬁgfi |se pHr&sugﬂtl%aitgna@?ophylams of
surgeryZé)r&MaG&?él&ﬁoﬁP@Ex@?ﬂ%%ﬁ@ﬁ(ﬁ)ﬁ’essé@ pgﬁ@ﬁk Eaérea@pat@f\ts recelvmg
i sor der aracteriz

tious disor d
cancer ghgdn iferBin.s ey HsRiPB bR s A BBl GSSHRS seutqidy
infectioyly erganis®is of. ghaesdscrrosigich i nfectious disorders

i nclude, e.g., central nervous systen1infections;

ear, infection nfe tions he, ni.ddl e.

8% GvERlin® Sar bHBEINSB Y e it i eloet RSB S froct o

treat, preventiaab/os reduse $he saverifyrdf @aatinfection. Subjeetstinaude arfimbiseplants,
ral, cayit such as infectjons pf the teeth uns._an

viood pfBieahfabiard) iaBi, el 1Es of medle chFEesoptRArien
such asrgiagsi, neddbesy stirgioal equipraenti ams.ubig@,rdnﬁmbjécl’sahtﬁnded for temporary

infetctilon . zi\stroi ntesti'ga i nfecti
or permpfiihpBifetion H% A BIGHRY. SRiedanie S Reinge rammalsn g o-
mice, rats)foatst 'rlogss ,cows I@'hleep\,m’igs Ihbr};eslswlm mrlgatéﬁ‘ 80¢h A rhiesus monkeys,

ocar.d tibact eri al

Ch'mpa%egﬁh%‘?@ﬁ? angymost gpeé%r,agaly, @W?’Fa?ﬁ%?tf”& 3 PHRsHiNCldes Bybis not
limited fonprenerstingpregssiag apad/or elithinatirgLtbé cﬁtﬁcawaymﬁmh& daesed by 89
infectiof A S Y ADESHRANTE B5 e Bl G G0 3R
infectiore ofa sutﬂectteylaoamrmgmusn of peeventirsd, adducing ml@r eﬂmm&ﬂh@ds
contam{Bady S ¢ SRR bY B iR eT i m en o TP R i Seferaby a
prokarybtef aore prefer&vlp) ebdcteriune.l ude ani mal s, plants, bl ood
products, cultures and surfaces such as those of

Hgﬂb?‘ %‘30\?% %{e‘gﬁﬁg g&‘ éhg wqj]af ?o%%b n\/}% gl?];gesn(s%]g on tge mode
of admlnls’(ralmhemefrmrtlmamondmgn todre tmterhamhﬂheie;‘fpbtamsmed othd nt o

compogibo8 TR/ NciBin, ¥ €' Ao B80T, 15 g V' SpR BT wioft e..
from absun He60% iy vetighs, ofgln&:actavs mdteml,sdamndixegsn the method of
administration. Where the compositions comprise dosage units, each unit will contain, e.q.,
from about 1-1000 mg, e.g., 1-500 mg, of the active ingredient. The dosage as employed for
adult human treatment will range, e.g., from about 1-3000 mg/day, for instance,

1500 mg/day depending on the route and frequency of administration. Such a dosage

corresponds to about 0.015-50 mg/kg/day. Suitably the dosage is, e.g., from about
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chi npanzees, gorillas and, nost preferably, humans.

Treating a subject includes, but is not |imted to,
w@em@v®sitising, reduci ng and/or elimnating the cPCTIERRD4/003478

synptons caused by an infection of a subject by a

m croorgani sm preventing, reducing and/or elimnating

an infection of a subject by a mcroorganism or

5-20 mg/kgmsw S0fkablé BltGd2Ge d6HHsTbr Srhl HrAkiratbn Aiprisdicaat i on
a subject by a mcroorganism The m croorgani sm

02515{0|QJ6$€@HG|'%9'E?'§'F%rany a prokaryote, nore preferably,
a bacterium For the above uses the required dosage

w"bhamfac@mtraﬁy:a&wpyam@mnaf ﬂﬂaaﬁ@ ah Iaecnﬁadtethané useful in preparing
ratiqn,

t parti r condition t at ed
2 pharggipulta] chmpRon B! s BaneTLsTE JIIICNE POR S e BiAsAGIK nor
otherwiSe lndes‘rta@l@ akmmblueesla%wplmltgéths heteptadld foP@tedinary use, as

well as gemgg @hﬁg@%}epyal u gn&gth{@\%g?ﬁt%?@b%ﬁg{aﬂtaglecgﬁrneﬁ' ashused in the

specificatloh ahd tiaimd lﬂéludééhlﬁﬂtﬁ oh&ané maa@mahloae%uaownerse dosage
units, each unit wll contain, f rom about

- 1000 , ) 1-500 ft h t
e natle St Sampri et T L aﬁm’e@'ws%ﬁpﬂhfgw T
convent‘@’nﬂjmut@ @g |gf:auymé&baumchﬂ)3@@ ﬁ@ﬂﬂ&)plca‘ll@,rpdrélﬁér%nﬁfe
ependl n on an uen , .
subderda i oS Pl Sne 1B b Herehge Medisp e shAE A dfesdion n @

subjectOsuthSsHhimals kiréfdeably, frdrhmbis \ant ofqsefefablys hufafs., from
about -14 WD 2004/087133 PCT/ EP2004/ 003478 5-20

[kal/ day. Spitable pnit dosage for
T 4 ez sl b DBt e R 5 iyt Pl acministraton
in any dongerdehtavdy. fogﬂus_'quhamnﬁmmnwémahé? naeziiciny, b lagalogy Witk other
L. Jreans _an exci piept t hat sef ul repa a_ .
antbiof " Shef ielis re BppL Pine,Ar {38 Sics RREHEFBN By hggpdceutical
Sciencew) Mdck Publishivdy @ei Ehston P 4) angi arainbtydgseribedoih ltetailibgeein.
undesirable and includes an excipient that is

S PRRBBk ok BL P 300 i, B A Hp R e o
tablets _cmpsunles 'wadars Ufastdmelts Mxthoutsmafensi |pcwdemsng|andles,l Iazemges creams
o iauid FEUARARD 818 AT LR BokDPRORRABIE: SRRAgOR, T
compoudisimaysales bel abyirgsigred cimhpaslnlmab mad:ellgaourlt rBI,CFCE.nngSIOdI focralilations.
he coffRFA) 88b b egfRiarsg oS b oo oo
undergoesebiofransfarmatiom patheteatedimdrambktoiasgbrm whizhtis biblogitally active.

subj ect, such as aninals preferably, mamal s and,

"FRé ‘?ood?c!a‘ﬁo‘?ﬁ?f%% %ns o1 e Efese;[ﬂﬁve%lér? ‘r@glrﬁe %eq\ aédf as, for instance,

ointmerasl.mraarss palptiors, solntiensy salees, emudarunsmalystbtsr. eylselntmlerhmamdleye

or ear tpd hEebRAEY AN s BorPRPL R, e Ah b ospi,and mey
containeapgroprirtendangentionsl dRiditives.csueh ias preservatives, solvents to assist drug

penetration and emollients in ointments and creams.

The formulations may also contain compatible conventional carriers, such as cream
or ointment bases and ethanol or oley! alcohol for lotions. Such carriers may be present,
e.g., from about 1% up to about 99% of the formulation. For example, they may form up to
about 80% of the formulation.
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Sci ences, Mack Publishing Co., Easton, PA) and are not
described in detail herein. The conpositions may be in
w@ey40gres known in the art including, but not PCTEP®O4/003478

to, tablets, capsules, wafers, fast nelts (w thout

waf ers), powders, granules, |ozenges, creans or

liquid preparations, such as oral or sterile

plabtmt mcad:apsolestformnsl anmimisteation shayrts: in Tihié dosopresentation form,

d d
o e S B B 66 e < PRV R Th B
gelatma&‘bwbltul Stagaeahtasr polpdnyipsolliddner Blers)e.grlactose) sugar maize-starch,

caloiun? PPhAten iR o B55PPARRlAb IR REE b SPebf P Seprase, e,
polyeth'i]lmetgﬂmnb@l snfcer mihag'rams eqf., pdtato |staeste 1ot acoeptabld Wettingggents,
ent e ance

[ ment re or
such of o ISR LBl < hedaP s moschr i Bhacealsig B ahbes el
known @i stbﬁdmﬂsharmhoeywcal practt@y, dr ops, i npregnated

dressings transdermal patches, sprays and aerosol s,

N e AT R
solutioms eatulsiirisosyrapsiomestiairs,ioe may berpreserttebad & deynproduct S .

reconstltgﬁ%r{e \&(twl ?ﬁﬁ' opgl’?’otﬂ@r ﬂ!a@ %Rn %(,efoé%rlﬁgga% %}I}ﬂ%{h@paratlons

cartiers
may cdnéaire soravedtia@tah additivesy swiheasl suaperating age:nts leat. | smnisitol, Soethyl

cellulos 8ru08%eg§)”@¥ 4% tlﬂrigﬁd‘m{ye r}yg%eqm%ggé % ﬁ%ﬁwg hyf%eiy% .ya(?ummum

stearaté gehonlydtagenated edibBORt ) Emulsifyihg mgemtat e.gnlecittib, sdfbitan

monoo%%%d'or gl?a&gg%f ﬁ;@ﬁpgg ggﬁglgadﬁlv ch I%%P lm%?u[%e g>éé: 81k Sglgesalmond oil,

oily estprse_seqitm glmerlherwmpylemgllymlpr etbnytaid:ahot; eresentatioesle.g., methyl or
propyl éﬁé’i%g%@%%t?%g@iﬁ%Cfgﬁnaq ? ?%@a%oﬂ\q/é% onaPfaveR ing or coloring
agentspol yvi nyl pyrol |l i done; fillers, e.g., |actose, sugar,

mai ze-starch, cal cium phosphat e, sorbitol or glycine;

t 1S _tal.c

APL AP AL EAPh Sl colBBGREFRAD DR frgh
compopud anda stearecxtehlodﬁ \Amerebpir@hirefewedt iThe campoirsl, depandingasn the

vehicle}%?hc%ﬁ#%rg}éﬁiéh Hg%@@ib\jeﬁuﬂ%%?%%\%%dﬁ] o@%sr?@%déﬁ fﬁteev%hicle or other
suitablgbelverdc dupriepatingsalations ghe Compolndynayl be dispalved inovestemfay
riocioR Sl Ml ot el i CEUSRHR B8 of b BUSAEISEN
Advantpgesisiyt adents, suchliag agocad anestiiaiic presereatise lahdlbuiﬁenng dgents may

be dlssl\gmesrm fre \/%HQ:F helro &*Hak@g h% s\{ﬁ{“t)? tﬁe §§$§5%%*°§ ?y §éJFr|32en after

rep arat I ons
filling irdd @het vnai@@d tsmwhteasereawpmmden@cagmntﬁe dey yophnsmitpawniler is then

sealed %@?&@ gﬁﬁ )I?}m lélgg ?rg/‘r{gc\ﬁ ¥{e\J Pyr wﬁ&%t%h Ué)plied to

car OX met
reconstitutentha ligwid priesioatse. @’erem;erarguspermmel pmlhabé(hn fsabstantially the

same rﬁ:S'?tHe? ieLé’ejp[P gwa"f‘%rgo‘?npo%ng is sdssgrjﬁe@i iR thes\perhpélé fABtead of being
dissolved and sterilization cannot be accomplished by filtration. The compound may be
sterilized by exposure to ethylene oxide before suspending in the sterile vehicle.
Advantageously, a surfactant or wetting agent is included in the composition to facilitate
uniform distribution of the compound.
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nonool eate or acaci a; non-aqueous vehicl es, which may
include edible oils, e.g., alnond oil, oily esters,
waaoogE3xyl ycerine, propyl ene glycol or ethyl edTBPID4/003478
preservatives, e.g., nethyl or propyl
p- hydr oxybenzoate or sorbic acid, and, if desired,
conventional flavoring or coloring agents. For
raacaordemat witt thanfosegoirtg tba préseot idvention futteagmvidesns ar e
prepared utilizing the conpound and a sterile
vdehi clhemethad éor tieetimgyand/erf prevending @hénfedtiope disdrder in a subject,
gg&g?{% 'ie}gmgﬂ 39? gn egmma?%@geg ldc\?ggi?ﬁﬂe a{qﬂ%.&ﬁn@s{%qhe UBtect an
effective amountif aecrssilamemsalt compausg &f thegnamitian.i eogs of fotmaula (1), o
%qﬁ? 89% DBy be dissolved in water for injection and
erdsterilized before filling into a suitable via

I

T2 2" RingnoRterfbiitteor B4 206G T0H RN g 3HF Rl Qe RHE he
aykinctanmdfectiteeP@F mitmdamwrﬁ lota eeystadine satroorepcbmm the

[t be f ft
i“?rff&n"g@dmc‘é"?fn”be EPERRERRL " eroved under

UUW a;?h-gprﬁagé'l}ﬁcélyc% 'olsﬂtl&r'? % gé) Wﬁée ‘;Famgb? fhe rﬁ&ﬂlﬁg asrfn 1.1
an acco

pnp @cftblom aeA\prisiag ammpogdd btherirveptien.ietqut @cutylaelhhe gait of
e R R o8 Bha IR OB RY o el
dwigfound i s suspended in the vehicle instead of being
di ssol ved and sterilization cannot be acconplished by
fli4. tA aempeundiidheiorgriion de.gagryistallinetsalt iof formdiatfl), or a prodrug
R kbt BB LS DB Eo AR M cd M
Gempositiorafige nse lnsarwmetuubds indlcateel undapbdior il Gnaboye.
facilitate wuniformdistribution of the conpound. -16

We%%’o@&?é‘a%ﬁeﬁ%(ﬁ%@% ifdd4d8 1 n accordance with

Toregoing the present 1 nvention further provides:

%1 )%re@er’f(ﬁnbhﬁé‘ dfs@éset i.E: aﬁéﬁ%%{ﬂg/c%cé? rs?MEE)Hs”cQ tﬁé‘dlseasct)-:- not to

i nfecti ouS di sorder SucC as a
developintresublgnt g a mﬁr@aal thabmgy |b§|em908@@lﬁp or Bredispaged t9 therdisease

but doeSHdkt ?é’ttexﬁgnerﬁzfefo‘? Glsbis§ s?ﬁiBtHPﬁs 8fthé‘df§é¥s°é3 alline salt

compound of the invention, e.g., of fornula (l), or a

I?I)Oﬂlhlbﬁmb hes §Rkasel i & aﬁeiffﬁ? '3)9 %Ju@fng't@&@eﬁdﬂﬁ%n? Bcthﬁ Riskase

bj ect Conprising adm ni stering t subj ect
orits cl@fqaéexmmempbw i nhi biting anount of a cr yst alline salt
conpound of the invention, e.g., of fornula (I), or a
63oteliegng therdisgasei.e3, cansiga segrassion oidhe diseagsoeitsi apical
symptofhsd- . for use in any of the methods, as in 1.1 or 1.2
above conprising a conpound of the invention, e.g., a

rystalline salt of
An “effective PDF inhibiting amount" means the amount of a compound or a prodrug

thereof, that when administered to a subject for treating an infectious disorder responsive to
inhibition of PDF or for inhibiting PDF, is sufficient to inhibit PDF. The "effective PDF
inhibiting amount” will vary depending on the compound, salt thereof or prodrug thereof,
employed, the microorganism that is inhibited in the subject, the age, weight, sex, medical
condition, species, disorder and its severity, of the subject to be treated and the route of
administration, but may nevertheless be readily determined by one skilled in the art.
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formula (1), in association with a pharnmaceutically
acceptable diluent or carrier therefor. 1.4. A

wa@ eovposmes of the invention, e.g., crystalline Bel/EPID4/003478
formula (1), or a prodrug thereof for use as a
pharmaceutical or in the preparati on of a

P BB e SR £ BB 25 S

thereof! mayeuermjmmhlstefecbaldmseraﬁ Qombthbti@lemth GAdther tﬁé‘t%Béutl&Qag‘eH?
ni ca ons of

to
ExampfHs 2T 56 MitoheyiC BT Bhor, it el dimoa i, ones ananteria
agentst tlajh ersqylabtan@( B2S §énicind! céﬁh@@sﬁ&ﬁﬁegarbé’péﬂ%ﬁwsd kétgr?o%‘?;
not yet experience or display synptofs o
qumolo&eg,eeag el c'(r99U|¥9{ﬂnqﬁ maﬁg:hg% edfl- .sqizgfgg'omycug, azithronexsin orgy
vanconwcwf euthmydir@ hﬂﬂoﬁ@:‘l&h@ﬁmzmoflcdsla%iﬁss %gﬁom@rsuk&?angdes

rel'ieving the

S
phenlC@ngfafﬂ@lyplgwgwsﬁpqw qaeycan%gyept@gramnss chioranagtienicol; and
oxazohdiyn‘.mé m.lnfﬂmmﬁﬁﬁ%én&ee@%ohﬁaétg a:ﬁ Bng alg%e qLS o
rug NP, gpaloesic e.o-

narcoti mount of a compound or a ereo

9/\ﬂ %0’5%R+P'ﬁ|a§?'sﬁaasto a subj ect for treating an
i nfectious disorder responsive to inhibition of PDF
b adcordanodindth the@rdgaing, the reddnt fiveRtiont
The "effective PDF | nt?u bi t?ng am\)/un an &QYIF& 2 ai)/ePRﬁther
‘dependi ng on the conpound salt thereof or prodrug

eref empl the mcroorganismthat is
ﬁ %hl b?‘t e%th?cﬂgf ﬁéfe ’Lelﬁ’tﬁbé’(‘f? Compesinge0-admeinitations ¢g., concomitantly
qteld|sealhenoep<|5fda mmroeumyz bﬁféc;tnvéI afRUACS aaéHFlnCFotuﬁd of the mventlon
t to be treated an

ver subj e
£5" Sciataliy ?%&9?69{ Yaih. REF PR thﬁ@oé@dwesqcea@meyapeut.c
agenér m ned by one skilled in the art. -17 WO
2004/ 087133 PCT/ EP2004/ 003478 The conpounds of the
1.6v enAitierapeutig combinasidm | d.¢.n& kis &ohprigihgf or nul a (1), or
prodrug thereof, may be admi ni stered al one or in
conbi ParicBMPRKRhOENB inventiarh ergaearystalling ealt of fofmxaaT) 6sa

of susldfiyanerstbhg agents include, but are not
limted to, othér antibacterial agents, such as

(3-1 alo)t ahieasteng secqreithetabbititsagepephal ospori ns;
car bapenens; ketolides; qui no% ones, e.dg.,
CompornEmt aharhdacmspormaﬁbpha)d% uséd &ancoﬁnhtaﬁtlytéiﬁﬁ)gé/dﬂeﬂce The kit

G CJn ri famyci ns; "nonobact ans;
rlﬂé%él azﬁ% h%‘ u@ﬁ%’?ﬁf‘rﬁﬁl@%a BiRERN-n: ~ sul f onanmi des:
heni col s; fosfomycin; glycopeptldes tetracycllnes
felivdng anei nepresemthtivesptaineacamical famtlilatohe £8htafintPa8ompound
Offormu@g}@ -inflammatory agents, e.g., corticosteroids or
I\ISAI D, anal gesics, e.g., narcotic or non-opioic

anal gesi cs.
Tablet formulation

aspect:

The following ingredients are mixed intimately and pressed into single scored tablets:

Quantity per Ingredient Tablet (mg)
Compound of this invention 400
Cornstarch 50
Croscarmeliose sodium 25
Lactose 120
Magnesium stearate 5
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In accordance with the foregoing, the present
invention provides in a yet further aspect: 1.5 A
woredohog71as defi ned above conprising co-adm ni SPCEHEPIING/003478

e.g., concomtantly or in sequence, of a

t herapeutically effective amobunt of a conpound of the

invention, e.g., acrystalline salt of fornmula (1),
Cagsul@Fomthrug thereof, and a second t herapeutic agent.

. A therapeutic conblnatlon ,oa kit _
Iawlp\ganagngrgéf lents agmfwied dntispateli &ni Jipiag i"g?i a hargsshellgelatin

capsu|ecryst alline salt of forrrul a (I) or a prodrug t her eof ;

tity perdpgre onent dignt Gapstjle (Mg)
coomgmond efitihi$ izvemtion n sequence. The ki t200may conpri se
| IRglobs)Gpla@nsriédr its adm nistration. ikge follow ng are
reRynesiensabiae pharmaceutical formul aty ons cont ai ni ng

followi ng ingredients are m xed intimtely and pressed

Suspensih ®odhiiglish scored tablets: Quantity per |ngredient
rabT et (ng) Conmpound of this invention 400 Cornstarch
Bhe folbwing amgrediemnts aresmiked o fvm d suspessiorl 0 ordVadmesdstration:

fient i on The foll owi ng i ﬁFj‘ﬂPHmi ents are
RPxpeknd of thigénventignand | oaded into a h&Pd-shell gelatin
Eapzriclaeid Quantity per Ingredient |1ngesed ent Capsul e
66qm ckiedgeound of this invention 2002bactose, spray --

%{hglcba,]aﬂ,gn Magnesi um stearate 2 0.15g
Propyl paraben 0.05¢
Granulated sugar 250¢
Sorbitol (70% solution) 13.00g
Veegum K (Vanderbilt Co.) 10g
Flavoring 0.035 mL
Colorings 0.5 mg
Distililed water g.s. to 100 mL

Injectable Formulation

The following ingredients are mixed to form an injectable formulation:

Ingredient Amount
Compound of this invention 0.2-20 mg
Sodium acetate buffer solution, 0.4 M 20 mL
HCI (1 N) or NaOH (1 N) g.s. to suitable pH
Water (distilled, sterile) q.s.to 20 mL

Suppository Formulation

A suppository of total weight 2.5 g is prepared by mixing the compound of the
invention with Witepsol® H-5 (triglycerides of saturated vegetable fatty acid; Riches-Nelson,
Inc., NY) and has the following composition:

Compound of the invention 500 mg
Witepsol® H-15 2000 mg

-19 -



Suspensi on Formul ati on The follow ng ingredients are
m xed to forma suspension for oral adm nistration:
wo zgu/egtiteant Anount  Conpound of this inventi onPdI/BPIY04/003478

Fumaric acid 0.5 g Sodiumchloride 2.0 g Methyl

paraben 0.15 g Propyl paraben 0.05 g G anul ated

sugar 25.0 g Sorbitol (70% solution) 13.00 g Veegum

Rh¢ Yaregringinventon. has been gesderibad iy sarge deteiBby way of illustration and

t

examplgoﬁopé%rggﬁesoﬁ lzgﬂ %de%%uﬁf Igcv\all;besc?bxforgse Jcclpgr}ﬁ%f skill in the art
that changee@nd mdddtcmlms ray b@pmt@df\wthmtwacowe of the @peendedtclaims.

Therefdggeg{t"lgtto b%ﬁﬁ? E‘t%gg Iﬂﬂ :tﬂ(ynac‘odd_gﬁggﬁ E)@Qr”% ﬁ&ﬁ@iﬁ%@eﬁggt%and
not resi(i¢tive) Tonesscopeokthie inmehtiorpsoultatherefort, be deteatined net witle)
refereng? ﬁvttg{e ng\\%e (:J'@gs}c]: iéﬁngt' %hghpérigﬁééﬂé%@gétgmiﬁleigﬁﬁ EeZérteﬂEe\é to the
following appended! adimshalong witk thei foh seaperof witigalents te WhighSuch claims are
entitleg( tri gl ycerides of saturated vegetable fatty acid;

Ri ches-Nel son, Inc., NY) and has the follow ng

composi tion: Corrpound of the invention 500 ng
il peﬁggtﬂ patentapplicatpns ang publications ¢led 47 thesrapplication are hereby

incorpo dag 1By %%69&%471& eﬂingtlyff&r aﬁ’l%?frﬁ&e% %’ﬁ'éts'aﬂ'lé d¥eht B€ ‘ffgaach

sone deta ustrati on an
individugkpatpite pateolranmieglion s pubhcetm wesse serindividdellysieantgdng. |t
wll be obvious to one of skill in the art

Example 1
Preparation of the calcium crystalline salt of 1-{2-R-[(formyl-hydroxy-amino)-methyl}-

hexanoyl}-pyrrolidine-2-S-carboxylic acid-(4-ethyl-pyridin-2-yl)-amide

e —

H
O:<
N N % Ca"”
0~ = ’
o N
(o] N

N
H

A mixture of 30 mg of amorphous 1-{2-R-[(formyl-hydroxy-amino)-methyl]-hexanoyi}-
pyrrolidine-2-S-carboxylic acid-(4-ethyl-pyridin-2-yl)-amide in 0.3 mL of absolute ethanol and
0.5 mL of water is stirred at room temperature ("RT"). To this is added 12.6 pl. of 6 M
aqueous sodium hydroxide followed by 18.9 pL of 2 M aqueous calcium chioride solution.
The mixture is stirred for 24 hours at RT and the resulting solid is isolated by filtration and
dried at 20°C under vacuum. The crystallinity is determined by X-ray powder diffraction
chrystallography.
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t hat changes and nodifications may be practiced within
the scope of the appended clains. Therefore, it is to
wheooungasst ood that the above description is | PCERE®O4/003478
to be illustrative and not restrictive. The scope of

the invention should, therefore, be determ ned not
wth reference to the above description, but should

i nstead be determined with reference to the follow ng
appended cl ai ns, al ong wWixghpld®e full scope of

equi valents to which such clains are entitled. Al

e Ilcat ublications cited in
PreparBf E8 B cRRlas aEs Rl sk Ao PO Bray ranarEatul-
hexanaoyi}-gyneiidineat $-carbyxyiio acial (6-fIRBFoPPERB piridid-DS ) AiEe eXt ent

as if each individual patent, patent application or
publ i cafion were so individually denoteg. Exanple 1
Preparati on of € calciumcrystalline salt of

1-{2-R-[[(fornyl {hydr oxy-am no) - met hyl ] -

hexanoyl } - py (di ne-2-S-carboxylic

aci d- (41 &7 - pyrijdi n- 2 -amde H O=[NY NGCap O
ONN A 1 xturle of 30 of anor phouis

1-{ 2- R | (FormyiHy y- no) - net hyl ] - hexanoyl }
pyrrolidi ne-2-S-carboxyl ifc — v Mg
aci d- (41 et hyl - pyri di®- 2,54 - ami de | -3 i Yp

absol ut ¢ ethanol and 9.5 + er i$ stirred at

roomtenpperature ("RT"). To thfs is added 12.6 pL of 6
M aquepus sodi um hydroxi de fwl | owed by|[18.9 pL of 2 M
aqueous I ciumchloride solution. The!mxture is
stirred for 24 hours at RT and the resulting solid is

|sol ﬁfred g(?/ tration and dried at 20C under vacuum
Xy gf Wsrﬂf@vor@oaéﬂe{?rﬁ Ktaamygghygroxysanaakaethy(l-hexanoyl)-
pyrrolidihief-2- Bamrbd)dyhc adid Waﬂ@rb-qq{)@ Ydln 2{))- XHd%QQWSO@\E bBwater is

EP2 04/ 003 Prepar ati on_of
stirred P CTé ?%gt %aéﬁggﬁ%sggxp@n of© th|s is added 15.1 L of 5 M aqueous
sodlumlvy{il’szlae[.e(ri:l(ll‘ml@T;!dJIuft)ﬂj\li/§>§<éa‘tmftrtﬂl 8103 miRitdy | éubseguently, 18.9 uL of 2 M
exano I ne-2-S-carboxylic
aqueoueéngqnﬁgllué] %XQ;W lpa,lsnadziew yhe miktare s stirred for 1.5 hours at RT
and the resulting solid is isolated by filtration and dried at 40°C under vacuum. The
crystallinity is determined by X-ray powder diffraction chrystallography.

A typical X-ray powder diffraction pattern (Cu K, radiation) for the compound of
Example 2 at 50% relative humidity is as follows :

2-Theta (Deg.) D (Angstréom*) CPS Relative Intensity
6.8475 11.6562 2707.63 100
12.7025 6.2926 4549 16.8
13.0337 6.1333 342.82 12.66
13.675 5.847 1764.03 65.15
14.195 5.6339 417.33 15.41
14.535 5.5028 719.98 26.59
15.225 5.2547 394.27 14.56
15.48 5.1687 177.5 6.56
18.1175 44212 2229.28 82.33
19.7744 4.054 193.18 7.13
20.5837 3.8962 1550 57.25
21.9169 3.6619 424,53 15.68 B
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=< N O1~1 N)~r OF'/2Myj++ OHN+ OA nixture
of 30 ng of anorphous
wd 2q02408BZ f or myl - hydr oxy- am no) - met hyl ] - hexanopd$/EP2004/003478
pyrrolidi ne-2-S-carboxylic acid
(5-fluoro-1-oxy-pyridin-2-yl)-amde in 0.6 nL of water
is stirred for 10 mnutes at 20C to effect solution
2-Thetat(Reg) | s| addeAnggrom ™l gf 5 M &F8eous $odReiative Intensity
kydomixi de and t hasgsl uti on was swesnred fof 5 mi ng.es.

Sypg‘gquent Y, 183 914L of M aqpeoys magnesi umzgs

C%Vé«i\ﬂ?ﬁb ot O%3J8§ added: |ne 1%>é£ur_e I 5 St rr%qJ for

Nt QT tha riac ol i o 1t el st ad
TTOUT O AT ™1 O.I > LA CDU'rl.I IIU QU1 u I o 'oSUl O.l. (V|

;2(1,26671 trat nn%n?‘ﬁ : I ed _at! 40C waaP Naculim Thel 117

269656al | i nlty i s3-88%r ni ned by X083 powder 14.92
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Preparation of the crystalline zinc salt of 1-{2-R-[(formyl-hydroxy-amino)-methyl]-hexanoy!}-
pyrrolidine-2-S-carboxylic acid (5-fluoro-1-oxy-pyridin-2-yl)-amide

H
O:<
_O/N N
0 E Y2 Zn"
0P NN

H N

/

o

A mixture of 30 mg of amorphous 1-{2-R-[(formyl-hydroxy-amino)-methyl]-hexanoyl}-
pyrrolidine-2-S-carboxylic acid (5-fluoro-1-oxy-pyridin-2-yl)-amide in 0.6 mL of water is
stirred for 10 minutes at 20°C to effect solution. To this is added 15.1 yL of 5 M aqueous
sodium hydroxide and the resulting solution was stirred for 5§ minutes. Subsequently,

99.6 L of a 0.38 M aqueous zinc sulfate solution is added. The mixture is stirred for
10 minutes at RT and the resulting solid is isolated by filtration and dried at 40°C under
vacuum for 15 hours. The crystallinity is determined by X-ray powder diffraction
chrystallography.
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WD 2004/ 087133 PCT/ EP2004/ 003478 2-Theta (Deg.) D
(Angstronr) CPS Relative Intensity 22.4031 3.5834

W@ 294087135. 7 23.54 3.4126 212.5 7.85 23.72 3rGBEP2004/003478
186.92 6.9 24.2887 3.3089 302.38 11.17 24.4656 3.2853
404.03 14.92 25.0056 3.2155 300.8 11.11 25.925
3.1033 343.42 12.68 29.32 2.7505 283.67 10.48 30.8019
2.6212 413.8 15.28 32.bBxampleds861 253.8 9.37 * 1
Angstrom = 10" m Exanple 3 Preparation of the

Prepar&tiondf #d c%r?‘ﬁalﬁﬁé”éalé@ﬂntsaﬂfof 1-{2-R-[(formyl-hydroxy-amino)-methyl]-
- r

1-{2-R 0 | - hydr oxy-am no) - net hyl | - hexanoyl } -
hexanoy%%m'i%en%-sgcya@@éli%@@K?-ﬂuqxe1)1ooxy-P>4Yid' Ay ame
(5-fluoro-1-oxy-pyridin-2-yl)-amide H_O= ONO T F
Zn" O[H N 0- A nixture of 30 ng of arorphous
1-{2-R|[ (f or nyl<hydr oxy- am no) - net hyl ] -fhexanoyl } -
pyrrol i|di ne-g- §- carboxylic acid
(5-fludro-1/oxy~pyridin-2-yl)-amde in|0.6 nL of water
is stifr €‘a<for 1p m nytes\ at 20C to efffect solution.
To thig is added : L 5 M aqueoug sodium
hydr oxi|de Gand the r¢sul tYng solution wgs stirred for 5
m nutes. Subsequently, 9p. 0.38 Mvaga€ous
zinc syl fate solutiond i sture is stirred
for 10 mnutes at RT and #heN Iting solid is
isolatgd by filtration and dr{ed at 40C¢ under vacuum
for 15 |hours. The crystalli npty is detgrmned by X-ray

powder diffraction chrystallography. -22

A mixture of 126.9 mg of amorphous 1-{2-R-[(formyl-hydroxy-amino)-methyl]-
hexanoyl}-pyrrolidine-2-S-carboxylic acid (5-fluoro-1-oxy-pyridin-2-yl)-amide in 2.5 mL of
water is stirred for 10 minutes at 20°C to effect solution.. To this is added 0.064 mL of 5 M
aqueous sodium hydroxide and the solution was stirred for 5 minutes. Subsequently, a
0.6 mL aliquot is removed and treated with 0.056 mL of a 0.68 M aqueous solution of
calcium chloride. The mixture is stirred overnight at RT and the resulting solid is isolated by
filtration and dried at 40°C for 5 hours under vacuum and then 3 days at RT under vacuum.
The dried material is left in contact with air for several hours prior to analysis. The
crystallinity is determined by X-ray powder diffraction chrystallography.
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WO 2004/ 087133 PCT/ EP2004/ 003478 Exanple 4
Preparation of the crystalline calciumsalt of
wd 20208483 f or nyl - hydr oxy-am no) - met hyl ] - PCT/EP2004/003478
hexanoyl } - pyrrol i di ne-2-S-carboxylic acid
(5-fluoro-1-oxy-pyridin-2-yl)-amde H O=< N OF Ca'+
O OHO A mxture of 126.9 ng of anorphous
1-{2-R-[ (fornyl - hydr oxyEX2MBI&3 - net hyl | -
hexanoyl } - pyrrol i di ne-2-S-carboxylic acid
Prepara&u@n EI‘ tharcatchm® %byslé}hhé dbm 022/§(J[()orﬁm-l%rcbxg -atniPo e ®i/1])-hexanoic

is stirred m nutes at 20C to effect

amd(’%@mﬁthymrbaw'% @'WG@Y&H@@M)@"W m. of 5 M aqueous

sodi um hydroxi de and the solution was stirred for 5

m nut es. Subsequently, aCHO 6 nL al rc}\uot is renoved

and treated with 0.056¢nL of a 0.68 M aqueous sol ution

of calciumchloride. [The m xture is |stirred overnight

at RT and | h8xxestdl tirfig solidyis isollated by

filtration and idrl e AOC fipr 5 hours under vacuum
and then 3| day#.at upNer uyunbH; The di.ied
material ils Peft tactywith air {f of @everal hours
prior to a‘ealysns cr sallcl,_,nltyls det ermi ned by
X-ray powder diffractigre shal Fogrjaphy. -23 WO
2004/ 087133 PCT/ EP2004/ %)03437-8 3Exarrpl e 5 Preparation
of the caletumcrystalline salt of —
2R-[ (fornyl - hydr oxy-am no) met hyl ] - hexanoic acid
| S- di et hyl car banoyl - 2, 2- di et hyl - pr opyl? am de CH3
nyxtgre ¢f 30mg pharre ow@[(mnwdrowmo -msthybhsxamec acid

(1S-dimethylcarbamoyl-2,2-dimethyl-propyl)-amide in 0.6 mL of water is stirred at RT. To

this is added 15.2 pL of 6 M aqueous sodium hydroxide followed by 22.8 uL of 2 M aqueous
calcium chloride solution. The mixture is warmed to 40°C and then stirred at 20°C for

24 hours at RT. The resulting solid is isolated by filtration and dried at 20°C under vacuum.
The crystallinity is determined by X-ray powder diffraction chrystallography.

Example 6

Preparation of the calcium crystalline salt of N-(2,2-diphenylethyl)-2-
[(formylhydroxyamino)methyl]-(2R)-hexanamide

_O/N % Ca"”
o)

A mixture of 30 mg of amorphous N-(2,2-diphenylethyl)-2-

[(formylhydroxyamino)methyl]-(2R)-hexanamide in 0.4 mL of absolute ethanol and 0.6 mL of
water is stirred at RT. To this is added 13.6 uL of 6 M aqueous sodium hydroxide followed

-24-



A mxture of 30 ng of anorphous
2R-[ (for nyl - hydr oxy-am no) - net hyl ] - hexanoi ¢ aci d
w@ @488t hyl car banoyl - 2, 2- di et hyl - pr opyl ) - anPCEEP2004/003478
0.6 nL of water is stirred at RT. To this is added
15 2 pL of 6 M aqueous sodi um hydroxi de foll owed by
L of 2 M aqueous cal ciumchloride solution. The

by 20. 4rHLx‘?f M gayequs saldum shlpgde seldtiam ehhedPixiure i stifreg fre 24 dpours at
RT andZtﬁe Pé&dﬂtﬁg %thﬂ_g |soT5t€d B? fialibManP@iddhtiod ¢ aRbEHVAEuEY. The

tration and dried 20C under vacuum The

crysta"@rtx/ istdeterminadyby %- rwqwqﬁr Hifgagyion xbwatf"%mlr

di ffraction chrystall ography. Exanpl e Preparati on of

the calciumcrystalline salt of

N- (2, 2-di phenyl ethyl ) - 2.

[ (fornyl hydroxyam no) rre?—%ﬂlqli(ZZR) hexanam de CH3 OY

HI / H GNN/2 Ca+t+ Ol / A mxture of 30 ng of
Preparatizrgp fielsodiing 2rydtaliingBamyt miheldiphgnyiethyl)-2-

r myl hydr as met hyl - (2R) - hexanam de in 0.4 nL

[(formyl% drgﬁ%ln%/)@eiﬁ%aﬁgggéwaﬁ@ n. of water is stirred at
RT. To this_is added 13.6 pL of 6 M aqueous sodi um

hydr oxi de flol | owed -24 W 087133

PCT/ EP2004/|003478 by 2. 2 M agueous cal ci um

chl ori de sol ubl on. HThe stirred for 24 hours
at RT and |t he ' S isolated by

ul t g
filtration [and dri ed fat ZQ‘C under vacuumy.fhe
crystallini t%‘hi 2 X popwaer

di ffraction rystall og 7| Preparation of
the sodiumicrystalline §
N- (2, 2-di phenyl et hyl ) - 2-
[ (fornyl hydroxyam no) net hyl ] - (2R) - hexamam de CH3 O H
NHNa  HOB NO A mxture of 30 ng of anorphous

N'n(u%fu?e 91’ :Qﬂ%ayoh‘ SmoYArPous N-(2,2-diphenylethyl)-2-
[(formylhydroxyamino)methyi]-(2R)-hexanamide in 0.4 mL of absolute ethanol and 0.6 mL of
water is stirred at RT. To this is added 13.6 pL of 6 M aqueous sodium hydroxide solution.

The mixture is stirred at 40°C for 1 hour and then at 20°C for 24 hours. The resulting solid is
isolated by evaporating the solvent at 20°C under vacuum and drying for 16 hours. The
crystallinity is determined by X-ray powder diffraction chrystallography.
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[ (fornyl hydr oxyam no) net hyl ] - (2R) - hexanam de in 0.4 nL
of absolute ethanol and 0.6 nL of water is stirred at
wWaI004/087185hi s i s added 13.6 pL of 6 M aqueous sPUTI/BP2004/003478

hydr oxi de solution. The mxture is stirred at 40C for
1 hour and then at 20C for 24 hours. The resulting
solid is isolated by evaporating the solvent at 20C

CLAIMgtder vacuum and drying for 16 hours. The
crystallinity is determ ned by X-ray powder
diffraction chrystall ography. -25 WO 2004/087133

1. PEENSERNAE M@ oFhuldhAl M5: 1 A crystalline salt of
formula (1): | R H4: aM (1) OR3 Owherein Mis a
nmono- or di-vatent netal; ais%2orl; each of R2, R3,
R4 and R5, in epend%td‘ Rs hydrogen or an aliphatic

a

group, or (R2|q¥ (Tf{4A r R5), collectively,
forma C4-Crcycl KyT> N~ of aNheforn(ﬂIa(Ia)
(Ib), (lc), (Id) e)rR HIO HNi I~R13 (la) N/

OH (1b) /N O- 5?|c) R1D @14 R12 R12 HN (CH 2).
-NR13R14 (I1d) (le) ONCR H wherein R12 is the
whereigi de- chai n of a natur al or a non-natural al pha am no

i ndependent |y, represent hydrogen,
M'g(ré rﬂ%’?l ogg' Y% '%tlﬁ"b@?'rt uted Cl-C8al kyl, cycloal kyl,
a i@yydr.1; aryl (Cl- Ceal kyl ), heterocyclic or
het er ocycl i c(Cl- C6al kyl ); R15 is hydrogen, Cl-Ceal kyl

eagly of iy, Rg\R4 agrdd?gpmd&pér&ien@*?s hydr: en or aﬁ'ﬁl tlc’grou or (R, or R3)
i m or Rs); ccglISHzlvély, form a C) -C7cycloalkyf ﬁﬁg o

A is of the formula (la), (Ib), (Ic), (id) or (le)

Il-l O Il-l o) H
N R N |
P \(/“\T/ 3 (la) P w/“\OH (Ib) /N\!/\O/Rw (Ic)
R12 R14 R12 | R12
/—X
\
HN (CH,),
NRRy,  (1d) I (le)
0P
H
wherein

Rz is the side-chain of a natural or a non-natural alpha amino acid;

R1s and Ry, independently, represent hydrogen, or optionally substituted Ci-Csalkyi,
cycloalkyl, aryl, aryl(C,-Csalkyl), heterocyclic or heterocyclic(C;-Cgalkyl);
Ris is hydrogen, C;-Cealkyl or an acyl group;

X is -CHg-, -8-, ,-CH(OH)-, -CH(OR)-, -CH(SH)-, -CH(SR)-, -CF,-, -C=N(OR)- or
-CH(F)-, wherein R is alkyl;

R; is aryl or heteroaryl; and

nis 0-3, provided that when nis 0, X is -CH,-.
-26-



-CH(F)-, wherein Ris alkyl; RL is aryl or heteroaryl;
and nis 0-3, provided that when nis 0, X is -CH2-.

W0 264012004/ 087133 PCT/ EP2004/ 003478 2. The PCT/EP2004/003478
crystalline salt of Claim1, wherein Ais fornula
(le). 3. The crystalline salt of Claim3, wherein a

2. | Bho&n j . or MJ., 4. Th rystalline salt
ofheégzlé’t?hmaé%?ﬁgff@la{ﬁ&%?%g{iﬁ@ f‘EﬁnuFao&ﬁ\ul a (le); and R
is a heteroaryl of formula (11.1) R6 N (11.1) R7 Rs

3. RBhe ¢vetaline satbof GinnBd RO are hydrogen; and R8 is

whereiﬁEt hyl or trifluoronethyl; or R6, R7 and R8 are

ydrogen; and RO is fluoro; or R6, R8 and R9 are

aidvargen; and R7 is ethyl or nmethoxy; or R7, R8 and
RO are hydrogen; and R6 is hydroxy; or R7 and R8 are
Miaydd; dgenMg.R6 is nmethoxy; and RO is methyl.
4. The crystalline salt of Claim 2 or 3,
wherein

A is of formula (le); and

R; is a heteroary! of formula (i.1)

wherein
Re, R; and R, are hydrogen; and
Rs is methyl or trifluoromethyl; or

Re, R; and Rs are hydrogen; and

Ry is fluoro; or

Re, Rs and Ry are hydrogen; and
Ry is ethyl or methoxy; or

R7, Rs and Rg are hydrogen; and
R is hydroxy; or

R7 and Rg are hydrogen;
Rs is methoxy; and
Ry is methyl.

5. The crystalline salt of Claim 4,
wherein
Re, Rs and Ry are hydrogen; and
R; is ethyl.
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5. The crystalline salt of Claim4, wherein R6, R8

and RO are hydrogen; and R7 is ethyl. -27 WO
wQeM409833133 PCT/ EP2004/ 003478 6. The cryst al PEPBA4/003478

of aim2 or 3, wherein Ais of formula (le); and

R, is of the fornmula (111.1) R6 N+iO (111.1) R7 RO R8

erein . R6 7. and re hydrogen; and R8 is fluoro
6. Jﬁf?e ?W??‘“[]%F%'E@ft@ﬁ\"? E%Fg R6, R8 and R9 are hydrogen;
whereindnd  R7 is ethyl. 7. The crystalline salt of CaimS§6,
wherein R6, R7 and RO are hydrogen; and R8 is fluoro.
A is ®f fofinalaqtejsdrad | i ne salt of Claim7, whereinais '/2;
and Mis Ca, Zn or My. 9. The crystalline salt of
Ry igpithaformulsdi- Al ni ng at | east 2% water. 10. The
crystalline salt of Claim1, containing about 8% water
to about 9% water. 11. The crystalline salt of Claim
1, wherein the XBga orCdiffraction pattern
conprises crystalli aks with 2-theta angl es
(Cu-Ka, radiation) st fivell#f)the fol [ owing

wherein
Re, R7 and Rg are hydrogen; and
R is fluoro or trifluoromethyl; or

Rs, Rs and Rg are hydrogen; and
Ry is ethyl.

7. The crystalline salt of Claim 6,
wherein
Rs, R7 and Ry are hydrogen; and

Rs is fluoro.

8. The crystalline salt of Claim 7,
wherein
ais ¥z; and

Mis Ca, Zn or Mg.
9. The crystalline salt of Claim 1, containing at least 2% water.
10. The crystalline salt of Claim 1, containing about 8% water to about 9% water.

11. The crystalline salt of Claim 1, wherein the X-ray powder diffraction pattern
comprises crystalline peaks with 2-theta angles (Cu-K, radiation) at least five of the following
positions:

6.8+0.1,13.7+0.1,122+0.1,145+£0.1,15.2+£0.1,18.1 £ 0.1, 206 £ 0.1,22.0 + 0.1,
22.4101,245+0.1and 30.9£0.1.
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12.

positions: 6.8 0.1, 13.7 0.1, 12.2 0.1, 14.5 0.1,
15.2 0.1, 18.1 0.1, 20.6 0.1, 22.0 0.1, 22.4

w@2m4/02435 0.1 and 30.9 0.1. -28 WO 2004/ 087HGBEP2004/003478
PCT/ EP2004/ 003478 12. A hydrated crystalline
magnesi um sal t of

1A%?drBte[d(ér9§t§lMﬁe Hﬁgﬁ@s)&}fngm - Xyl[ﬁé{rjrﬂgl hygroxy-amino)-methyl]-

he ﬁf % rrolidine- - car
Xanpyi-pyr P@e §s@9rt39}vh%nq1i @-fwoya-mweyndumrzp@ramlde|.a.paa.culara
correspOdiRPREBRAYdIStelRit ahydrate salt. 13. A process for

13.

preparlngacrystalllne salt of the formula (1) I R4
E)? @ o0 R R3 Owherein Mis a nono- or
PIRSFEHIOT REAP r'ng agrystalipe sait ottherforoiulRll) R3, R4 and
R5, independently, is hydrogen or an aliphatic group,
or (R2 or R3) [~ and -oR4 or R5), fcollectively, forma
CA- Crcycl oal kyl ; A'ils prmula (la), (Ib), (lc),
(1d) or (le) OH M S?—kll a) ()—ll)(lb NY
pi R15 (110 R12)R 1 (cH2) & - NR13R14
(1d) (I1e) ONCRg K. V\:ﬁ"er in RL2 is the side-chain of
a natural or & non natural al pha am no acid; R13 and

whereifrl4, independently, represent hydrogen, or optionally

substituted Cl-C8al kyl,
Mis a mono- or di-valent metal;

aisorf,;

each of Ry, R;, Rs and R, independently, is hydrogen or an aliphatic group, or (R; or R3)
and (R, or Rs), collectively, form a C4-Creycloalkyl;

A is of the formula (la), (ib), (Ic), (Id) or (ie)

g iog H
N R N |
- \‘/H/ R ﬁ/tor’ (1b) /“w/\o’R‘s (Ic)
R Ry Rz R,,
/A
\
. HN (CHz)n
NRiRy,  (Id) I (le)
O N/R1
H
wherein ’

Rs2 is the side-chain of a natural or a non-natural alpha amino acid;

Ri3 and Ry4, independently, represent hydrogen, or optionally substituted C1-Cealkyl,
cycloalkyl, aryl, aryl(C,-Cgalkyl), heterocyclic or heterocyclic(C4-Cealkyl);

R4s is hydrogen, C4-Csalkyl or an acyl group;

X is -CHgz-, -S-, -CH(OH})-, -CH(OR)-, -CH(SH)-, -CH(SR)-, -CF2-, -C=N(OR)- or -
CH(F)-, wherein R is alkyl;

Ry is aryl or heteroaryl; and

nis 0-3, provided that when nis 0, X is -CHg-;
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cycl oal kyl, aryl, aryl (Cl-C8al kyl), heterocyclic or
het erocycl i c(Cl-C8al kyl); R15 is hydrogen, Cl-C6alkyl
w@eooansdsy | group; X is -CH2-, -S-, -CH(OH) -, PCHEERD4/003478
-CH(SH) -, -CH(SR)-, -CF2-, -C=N(OR)- or - CH(F)-
wherein Ris alkyl; RL is aryl or heteroaryl and n 'S
0-3, provided that when nis 0, Xis
comprising dise®ying rerampiphoen Ho0Eal fgm Qféﬂ?p‘"rqnilﬂor‘a@dd’if B%@plau hdn a
suntablé gtﬂvéHFDéo‘H'ﬂé&Iﬁg tHéQﬂss%ﬁ)eB cBFhr Hhr‘Rf witi8 beSETBAYRAh Gfmetal salt, under

f or nmul suit so vent, contacting the
Cond'tICmS@Jaab)e %ﬁ%ﬁl@ﬂt@%"ﬂ@sﬁ@ltaﬁ@wbﬂ% metal salt,
under conditions suitable to formthe desired

14.  A'Methal kdriadad indbr freldnihg aﬁ'r)fectﬂaés dioFiRf Msut@éct
treati ng and/ or preventi n%?an i nfectious disord

comprising, p@atnisterigrip rth%ﬁi%e%éﬂﬁ dive @Wﬁ”&‘lf a grestalling %& ofécﬁrmula Q):
ef fective amount of a crystalline salt of fornula (1):
OR4R5HyNAaM(f() OR2R3 wherein Mis a nono-
or di-val ent rret al ;| B\s™/2 pr 1; each of R2, R3, R4
and R5, indepe i ggn or alﬂ al i phatl c
group, or (R2 rdti" r R5) ?I ectively,
forma C4-Crclycl yl RA bs o thefornula(la),

(Ib), (lc), (%d) or (Ie)HO OHNN'lI R13 (la) OH

Ib) NORL5 (11C) Y' I '_r R12 R14 R12 R12 HN (CH

). -NR13R14 (1d) (le) ONRL H wherein

M is a mono- or di-valent metal;

wherei

ais%zor 1,

each of R, Rs, Ry and Rs, independently, is hydrogen or an aliphatic group, or (R, or Rj)
and (R4 or Rs), collectively, form a C4-C;cycloalkyl;

A is of the formula (ia), (Ib), (ic), (Id) or (le)

o ol i
/Nw/H\T/Rm (Ia) /N%OH (Ib) /N\’/\O/Rm (ic)
R12 R14 12 R12
X
[ A
HN (CHz)n
—NRyR,,  (Id) I (le)
H
wherein

R,z is the side-chain of a natural or a non-natural alpha amino acid;

R1s and R44, independently, represent hydrogen, or optionally substituted C4-Cgalkyl,
cycloalkyl, aryl, aryl(C4-Cealkyl), heterocyclic or heterocyclic(C4-Csalkyl);

Ris is hydrogen, C,-Cealkyl or an acyl group;

X is -CHy-, -S-, ,-CH(OH)-, -CH(ORY)-, ~-CH(SH)-, -CH(SR)-, -CF,-, -C=N(OR)- or
-CH(F)-, wherein R is alkyl;

R, is aryl or heteroaryl; and
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R12 is the side-chain of a natural or a non-natural
al pha am no acid; R13 and R14, independently,
wo er@esast hydrogen, or optionally substitut edPCT/EP2004/003478

Cl1- C8al kyl, cycloal kyl, aryl, aryl (Cl-C6al kyl),

heterocyclic or heterocyclic(Cl-C6al kyl); R15 is

hydr ogen, Cl- | kyl qr an.a group; X is -CH2-,

é's‘f’)g@ﬂ('&ﬂ %?Wﬂéf@@iﬁ 9':35(1 -, -CH(SR) -, -CF2-,

et £ or -CH(F)-, wherein Ris alkyl; RL is aryl
Orapr%ogué:lér?e?%ogaryl; and -30 WD 2004/ 087133

PCT/ EP2004/ 003478 n is 0-3, provided that when nis
15. Jhexnetgod gftPlaim ¢4, ceniprising ¢g-administetion pha treimapeuticallyefisttive
amoun{bh&tAia)ine ¥RIt bPioRHuIa 9n astd &b&hp Hdro, 8fid & second therapeutic

therapeutically effective anount of the crystalline
agent. sl t of formula (1), or a prodrug thereof, and a

second therapeutic agent. 16. A pharmaceuti cal

conposition conprising a crystalline salt of fornula
16. @ gharmeceyiical compositipn Compisitea Rystalingisalt of formmiadla

nmono- or di-valent netal; ais %or 1; each of R2,

R3, R4 and R5| indegendently, |s hydrogen or an

al i phatic grolp, R and (R4 or R5),

col l ectively, . palkyl ; Ags of the
formula (la),| (lh), ,
YIT i ~R13 (|a)Q§D’oﬁz(|§)

or (le) OHOI H N
ORe (lc) R12 R14 R12

1R12 HN (CHA
wherein

M is a mono- or di-valent metal;

aiszor1,

each of R;, Rs, Rs and Rs, independently, is hydrogen or an aliphatic group, or (R, or R3)
and (R, or Rs), collectively, form a C,-C,cycloalkyi;

A is of the formula (la), (Ib), (Ic), (Id) or (le)

L *.*0 )
N R
- w/“\'il/ 13 (la) /Nw/U\OH (Ib) /Nw/\o/Rm (Ic)
R12 R14 R12 R12
X
[ A
HN_ (CH,),
—NR,R,, (Id) ;\( (le)
R
o N
H
wherein

Rz is the side chain of a natural or a non-natural alpha amino acid;

Ris and Ry, independently, represent hydrogen, or optionally substituted C4-Csgalkyl,
cycloalkyl, aryl, aryl(C;-Cealkyl), heterocyclic or heterocyclic(C4-Cg alkyl);

Rss is hydrogen, Cy-Cgalkyl or an acyl group;
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-NR13R14 (1d) (le) ONCR H wherein R12 is the side

chain of a natural or a non-natural al pha am no acid;
wRiB4asm3R14, i ndependently, represent hydr ogePCT/BP2004/003478

optionally substituted Cl-Csal kyl, cycloal kyl, aryl,

aryl (Cl1- Ceal kyl ), heterocyclic or heterocycli c(Cl C6

ak kg IOH,-, R85 . iCH(bw agig@R)Gle }schrgSRgn _GRCY ngﬁm

-31 Wow rt§|3 PCT/ EP2004/ 00347
-S-, hereitRipRKY: - CH(SH)-, -CH(SR)-, - CF2-,
- RAblaBRbr hétéroar@'i(rﬁ) vvher ein Ris alkyl; R, is aryl

or.;béeroar n is rovi ded that when n is

Pre tha Pe’h“bﬁ'(bd?'ﬁgc tiereof , in association

orapr%FuB tﬁergg,ar maceut i cal | y acceptable d| | uent or carrier
therefor. 17. A conposition according to claim 16

in assdciatibh evith copharmatagicallysreandoik Hﬂuéﬂ%ﬂ&érﬁeﬁﬂ@%&
Use of a crystalline salt of formula Z[RSHyN

Mis a nono- or di-valent

7 /r?e?‘gﬁ"‘?“)‘%ﬂ”s%‘z‘%}rrdﬂg tegl@’ﬂﬂaﬁ fgiher gempriging: A gerand therapeutic agent.
i ndependently, is hydrogen or an aliphatic group, or

18.  (URe dfla dRBtallirenshit(dR4oratulaRB), col l ectively, forma
C4-Crcycl oal kyl; Ais of the fornmula (la), (Ib), (lc),
(1d) or (le) FHO ONi 1-11R13 (la) NOH (Ib) NO
R15 (1c) RI2|R 14%{13‘, RLR,

H N A

aM {)]

B O Rz Rso _J

wherein
M is a mono- or di-valent metal;
aisYaor1;
each of R,, R;, R, and Rs, independently, is hydrogen or an aliphatic group, or (R, or R3)
and (R, or Rs), collectively, form a C4-Cscycloalkyl,
Ais of the formula (la), (Ib), (Ic), (Id) or (le)

(I W H
N R N
- j/u\rlv/ R G Y j/U\OH (Ib) /Nﬁﬂo/’*’s (Ic)
Rz Ry R,, R,,
X
[ A
HN (CHZ)n
—NR R, (id) I (le)
R
O N/ 1
H
wherein

Rz is the side-chain of a natural or a non-natural alpha amino acid;
Ris and Ry, independently, represent hydrogen, or optionally substituted C;-Caalkyl,
cycloalkyl, aryl, aryl(C,-Csalkyl), heterocyclic or heterocyclic(C4-Cealkyl);
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HN (CH2)n -NR, 3R14 (Id) (le) ONCR H wherein Rl12
is the side-chain of a natural or a non-natural alpha
w@eionosdsed d; R13 and R14, independently, repreBENEP2004/003478
hydrogen, or optionally substituted Cl-C8al kyl,
cycl oal kyl, aryl, aryl (Cl-C6al kyl), heterocyclic or
terocyclicfC.- | kyl); =~ -32 WD 2004/ 087133
%Péﬂ%ﬁ@fﬁoéﬁ??%ﬁﬁié"%"EY'HWogen, Cl- C6al kyl or an
agﬁ(—ggl&m&; ,-&HgGHyg%ég§)$=0|g(_sr?g(%®|ﬂSR)-;-Cg&?R§=N(OR)- or
- ey - Rgs. -CF2-, -C=N - or - F)-,
V\here'iaﬁ(ﬁ)'l@éﬂe Ris ¥Vl o aryl or heteroaryl; and n is
R3s apt onvtied@datyhahdwhen n is 0, X is -CH2-; or a

. h f, i onal J. h ith d
Fris i e e Rayui o B oo -Cllmur ac ur e of
or a pFBRfiE apERbf, nﬁﬁtﬁﬂgl(lgr %g%tggraWitﬂgaaggéoﬂB fHefapetliddi9addht, in the

I nfecti ous di'sor
manufacture of a medicament method for treating and/or preventing an infectious disorder.
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