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menber s dgfon%plgse ZﬁDMDthqgéétW %Oesggt{a?%q) %aqgrggéln of proteins. It has been shown that
PDF is required for bacterial growth (Chang et al., J. Bacteriol., Vol. 171, pp. 4071-4072
(1989); Meinnel et al., J. Bacteriol., Vol. 176, No. 23, pp. 7387-7390 (1994); Mazel et al.,

EMBO J., Vol. 13, No. 4, pp. 914-23 (1994)). Since protein synthesié in eukaryotic organisms

the

does not depend on fMet for initiation, agents that will inhibit PDF are attractive candidates
for development of new antimicrobial and antibacterial drugs. Prokaryotic organisms,
including disease-causing prokaryotes, are described in Balows A, Truper HG, Dworkin M,
Harder W and Schieifer K-H (eds.), “The Prokaryotes”, 2nd ed., New York: Springer-Verlag
(1992); and Holt JG (editor-in-chief), “Bergey's Manual of Systematic Bacteriology”, Vols. 1-4,
Baltimore: Williams & Wilkins (1982, 1986, 1989).

PDF is part of the metalloproteinase superfamily. While PDF clearly shares many of the
features which characterize metalloproteinases, it differs from other members of the
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12 (1998)). Disorders involving netalloprotelnases have been
i mplicated in several diseases such as cancer, arthritis, and autoi mmune
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Because of the importance of MMPs in normal physiological processes, it would be
preferable to develop agents that inhibit PDF, a metalloproteinase present only in
prokaryotes, while avoiding significant inhibition of MMPs. Alternatively, PDF inhibitors which
also inhibit MMPs may be of use where the therapeutic benefits of inhibiting PDF outweigh
the risk of side effects from MMP inhibition.

A wide variety of compounds have been developed as candidate inhibitors of MMPs and
other metalloproteinases, and much effort has also been directed at synthetic methods for
these compounds and related compounds (see Izquierdo-Martin et al., J. Am. Chem. Soc.,
Vol. 114, pp. 325-331 (1992); Cushman et al., Chapter 5, “Specific Inhibitors of Zinc
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H-phosphonate inhibitors of PDF are discussed in Hu et al., Bioorg.
Chem LAWVP9902510).8, pp. 2479-2482 (1998). Formyl ated peptides and
pseudopepti des are described in Meinnel et al., Biochemstry, Vol. 38, No.
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pp. 4288-4295 (1999) as inhibitors of PDF.

In view of the importance of identifying new antibiotics to treat bacteria resistant to existing
antibiotics, it is desirable to develop novel inhibitors of PDF for evaluation and use as
antibacterial and antimicrobial agents. The present invention fulfills this need.

In particular, the present invention provides a N-[1-oxo-2-alkyl-3-(N-hydroxyformamido)-
propyl]-(carbonylamino-aryl or -heteroaryl)-azacyclo 4,; alkane or thiazacyclo ,; alkane or
imidazacyclo 4; alkane (referred to herein collectively as “compounds of the invention”), a
salt thereof or a prodrug thereof, e.g. a compound of formula (l):



O N-RL H wherein Xis -CH2-, -S-, -CHOH-, -CHOR -, -CH(SH) -,
-CH(SR) -, -CF2-, -CGN(OR)- or -CH(F)-; wherein Ris alkyl; R 1is aryl or
het er oar yWo oeaadoof R2, R3, R4 and R5 independently is hy@cogen/emoal kyl
or (R2 or R3) and (R4 or R5) collectively forma C4_7 cycloalkyl; and nis
O to 3, provided that when nis 0, Xis -CH-; or a salt thereof or a
prodrug thereof. In one enbo i mgpt, R s a heteroaryl of formula (11) P
F, NRs (11) or ~ or Ri Re N R8 R8 wherein each of R6, R7, R8

and RO independently i (CHQbStltuted al kyl , hyd xy,
al koxy, acyl, acyl oxy, 0 en, ano, "nitro, thloalkoxy, nyI,
het er oal kyl aryl, al kyl sul f'’enyl ;3or fofmyl; I n another enbodinent R iIs

preferably a heteroaryl of formul a 6 il;)/R1Fj NI (11.1) R RO Rs wherein
R6, R7, R8 and RO are as defined above Hor formula (11); e.g. wherein -4
WO 02/ 102790 PCT/ EPO2/ 06604 a.) R6 is nitro, alkyl, substituted al kyl,

oner! RS s BB RARERR, Ut B SR rerao K,

Cl_ 7 alKbKk)-; wimdeiRR isR8kyl;and R9 are hydrogen; or b.) R6, R8 and R9 are
hydr oge yl, substituted al kyl, phenyl, hal ogen, al koxy or
cyano, pr‘? 'g@?yé (}étérc%?flf especially Cl1.7 al kyI substituted al kyl,

especi aldaghfilist R,URednCRs indepekgently is hydmgerCEB alkgl, oal(RoayR,)eswe@®,arIBs) Cl. 7

al koxy; c%slectively form a C,.; cycloalkyl; and

nis 0 to 3, provided that when nis 0, X is -CH,-; or
a salt thereof or a prodrug thereof.

In one embodiment, R, is a heteroaryl of formula (il)

R XN AN Ry ~ R
| L D | ()
R R, R Y R™ONT R,
RB R8

wherein each of Rs, Ry, Rg and Ry independently is hydrogen, alkyl, substituted alkyl,
hydroxy, alkoxy, acyl, acyloxy, SCN, halogen, cyano, nitro, thiocalkoxy, phenyl,
heteroalkylaryl, alkylsulfonyl, or formyl;

In another embodiment, R; is preferably a heteroaryl of formula (11.1)

R

B (1)
RO R,

R8

wherein Re, Ry, Rs and Re are as defined above for formula (n;
e.g. wherein



c.) R6, R7, RO are hydrogen and R8 is al kyl, substituted al kyl, hal ogen,
nitro, cyano, thioal koxy, acyloxy, phenyl, alkylsulfonyl or carboxyal kyl,
pr ef er ablwoakkyi790 especially CL.7 al kyl; substituted al kpCI/EPepasial |y
-CF3; hal ogen; or carboxyal kyl; or d.) R6, R7, R8 are hydrogen and R9 is

al kyl , hal)qaeanmo, Bkl upstit@sd k)l N Ay drxA 6 dfe@é)‘@é!kl Ryl
and R8 mt?lg%engentlé?l ) ha'l ogen, " HW'-? ysu)t()}gtltnty{e ){éﬁw SZ)P {1&6

cyano; or facyloxachretsralby aﬁW&l ?@qc?“)él%yl aliyl; §‘M‘1’f§f(¥t9f é’ﬂf‘%k?ﬁp%ﬂy% qﬂﬁd R8

are hydr og@“(oxgarandgqg RBfan@ r@a@, dejrogen R7 is al kyI or substituted
al kyl and LS ni ro 8 I S cyano, and R7

i s al koxi %r Rp and 73%@"1@ @”Hﬁr'%@&i' H’th'g{@‘gqoglkﬂi RbenyL hangen: glk@xy or
al kyl, al k%ﬁn&@rﬁ@ﬁbﬁ‘@k@eéﬁ%c&'ﬂ%ﬂ79lkyl §Ht5§ﬂdtééi‘b I, %lsbé/dlally(%rubbtitmte da}nd

R7 are hydr R8 |s nitro or ?en and S a kyl or Substitute
al kyl; or '“19%’}5‘!?@ asRer S:Qaﬁ‘ﬁ’dyF@PS?'@‘WﬁﬂrﬁH@éM’ Ofor 1.) R6 and R7 toget her
with thec?@{;bcm HO0HR %9d|‘éfﬁéﬁrbﬁd"%§ Brglkﬂt lsasdirsted %l@lahaﬂgeb{ | niti@r Q:yﬁno

preferably subst it ut ed dr ox

nd and R6
and R7 ar e oKy eACHNY: Rbe%oe'ﬁés‘{'@@)@tc’rﬁé??rWYﬂkX‘ fﬁe@é@%ﬁ'kdgéﬁ%eclaﬁY%wch
they are @K%ﬁ@bl%’htlft@d E%g, @é’t%&éllly%%uﬁalo@én arkaﬂaokﬁau@l o®r 0.) nis 0, and

each of and |nde§en ently 1s hydrogen, aIkyI or hal ogen and

nmor e par@l)(ﬁﬂ BTvIW’%thﬁ?geW% ﬂ'SI@ﬁ‘YM’é'OH%IPb@%O"y@P"p ) nis 0, and R6, RS
and RO asg RJYQE@%”ar@“HYd?Egéﬁ éﬂdQélachQif R hnd RS ifde ngé‘rﬁtfén%us Waléﬁéﬂ Bﬁwﬁre

hydr ogen an 39&1 é/ or halo I n anot her enbodi nent

formula (1Bubstiuted afsyly '/ﬁftyt%@/ap "EP02/06604 \ RO (11.2) /N R| R8

wher ei n £36,eal of RBarti R, B%ll@[@rs?lﬁ)sﬂl@féd%(irl aRPREahPR, éférﬁ?dk'%n bép; in
|

parti cul a gether with t carbon atons to ch they are
att ached9: ﬁﬂrﬁng?ﬁ@ﬁé‘ﬁ%wrag%&ﬁﬂ'kﬂ@ré%mq@ Ak aRg dRed%yBIHO: M yet anot her
enbodi memy Rytdne RRard BydPdgdn? RAW éyahd lahd R; is alkoxy; or

i.) Ryand Rg are hydrogen and Rg is alkyl, substituted alkyl, alkoxy or SCN and Ry is alkyl or
substituted alkyl; or

j-) Reand R; are hydrogen, R is nitro or halogen and Ry is alkyl or substituted alkyl; or

k.) Rs, R7, Rs and Rqare hydrogen; or

I.) Re and Ry together with the carbon atoms to which they are attached form a phenyl
group, preferably substituted with hydroxy, and Rg and Rg are hydrogen; or

m.) Rs and Ry are hydrogen and Rs and Ry together with the carbon atoms to which they are
attached form a phenyl group; or '

n.) nis0; or

0.) nis 0, and each of Rs, R7, Rs and Ry independently is hydrogen, alkyl or halogen and
more particularly Rs, R7, Rs and Ry are hydrogen,; or

p.) nis 0, and R, Rs and Rg are hydrogen and Ry is alkyl; or

g.) nis 0, and Rg, Ryand Rg are hydrogen and R is alkyl or halogen.

In another embodiment, R, is of formula (i1.2)



Pt. +ORs \ Rsor or I (Ill) Fi RRy -N OR/ N+ R8I R8 R8 O wherein
each of R6, R7, R8 and R9 independently is hydrogen, alkyl, substituted

al kyl, phwoywb/027b@l ogen, hydroxy or al koxy, e.g. wherein aCI/FRﬁz/Gm(MFB are
hydrogen, RO is hydrogen or alkyl and R7 is al kyl, substituted al kyl or
phenyl; b.) R6, R7 and R9 are hydrogen and R8 is hal ogen, al kyl or
substituted alkyl c¢.),R7, R8 and RO are hydrogen and R6 is hydroxy. In a
particul arly usefu i pent the heteroaryl is of the formula (111.1) ~O
--N+ (111.1) R ein R6, R7, 8@4?9 are as defined above for
formula (111). -6 024102790 PCT/ EP02/ 066 n anot her enbodinent, R is
an unsubstituted p Br the phenyl is substituted with alkoxy, e.g.

nmet hoxy, or aryl ox . phenoxy. In another enbodinent, the R is of
formula (1V) O ~R|o B R11 (1'V) wherein each of Rio and R11 independently
i s hydrogen or halogen. In particular, R o and R11 are both either

hydr ogen or Dbo al ogen Unl ess her ted Be follo ter

imed i whrel R i 5N R 0% S HETRET Rl THERle (L5 i merietlep Ry ahd

) Cycl oal tegetder with mecctawd;myd sﬂ@ﬂhfﬁbfﬁlmefyfabéﬂaﬂacﬁe@ féroh ianthe@lr drotp ah@rm%,anand
i S, c'y§1 gF H cycl obutyl, cyclopentyl, and cycl ohexyl. The term
azacycl%9 ST contains 1-ring heteroatomwhich is a nitrogen. It

contains from4 to 7, and especially 4- or 5-ring atonms including the
het er oatlarpet another embodiment, the R, is of formula ({11)

& > N+/ o X RQ
I or I I
= _
R R, R Y o
Rg Rs

wherein each of Rs, Rz, Rs and R, independently is hydrogen, alkyl, substituted alkyl, phenyi,

()

halogen, hydroxy or alkoxy,

e.g. wherein

a.) Rs and Rg are hydrogen, Ry is hydrogen or alkyl and Ry is alkyl, substituted alkyl or
phenyl;

b.) Rs, Ry and Ry are hydrogen and Rg is halogen, alkyi or substituted alkyl

c.) R;, Rg and Rq are hydrogen and Rg is hydroxy.

In a particularly useful embodiment the heteroaryl is of the formula (111.1)

0
Sy (111.1)
Y R

RB

wherein Rg, Ry, Rs and Rg are as defined above for formula (ili).



The term "t hiazacyclo 4.7 al kane" contains 2-ring heteroatons, nitrogen and
sulfur. It contains from4 to 7, and especially 5-ring atons including the
het er oat ow®.02/Tbez9d er m "i m dazacycl o 4.7 al kane" cont ai ns PCTIEPg2/b@sber oat ons
whi ch are both nitrogen. It <contains from4 to 7, and especially 5-ring

atoms i nglabing shsodieber ¢at RNEn uRBEbIHRIEY ' p'hbhw or thef @Hiéwl % §awmé@dwmr
unsaturatled al i phatic groups such as al kenyl kynyl cycl oal kyl, or

subst i t REAYasRy MY HirREO: & BRENRHai n, branched chain and cyclic
groups having from1l to 10 carbons atons. Preferably "al kyl"™ or "al k",
whenev erinighothet Bindodin@ent theSRY idroifarthu {IWhati c group or cycl oal kyl, nore
preferably C, _7al kyl, particularly Cl4al kyl. Exanples of "alkyl" or "al k"

i nclude, but are not limted to, nmethyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, seg-by R butyl, n-pentyl, neopentyl, n-hexyl or

n- heptyl, cycl oprop Fgspeci ally n-butyl. The term "substituted

al kyl" refers to.dma O group that is subst{lVyted with one or nore
substitutents preferably 1 to 3 substitutents including, but not limted to
substituents such as hal ogen Iovver al koxy, hydroxy, nercapto, carboxy,

cycl oal Myhereiaaach oﬁBnoear@d?wnde@ﬁadqmu is hydrogenERhalp@an. b7 pastipen, Rat andl Rirky |
groups igpelbefeeithBHh &Bé’emtbdtﬁ RAlb§éhto, -CF3, -CF2-CF3, -7 WO 02/102790
PCT/ EPO2/ 06604 hydyoxynet hy , 1- or 2-hydroxyethyl, nethoxynmethyl, 1- or
2-et hoxgﬁt h%lr’ car boxynet hyl - or 2-carboxyethyl, and the like. The term
"aryl nlesg, othpiyfise stated, HW fé’“@ﬁ'ﬁg |t%m&3a?~°08§‘§ﬁz|"| the @PS@BCQS'P“ dave theyfollawingn

at ons hawédiing.2 single ring (including, but not limted to, groups such as
phenyl ) or gftl pl e condensed rings (including, but not limted to, groups

such as thy, ntj;1r i s especiall henyl The term

"het er anrrVI ng%‘fl%aq]fy% conjaing drom ﬁe?ﬁ/’ozf'ﬁa CAFRORRAOES; 8NdhisoRed-i c
heterocmblepmpylacmm|egybhpéntysaﬁ@emaﬁ;i pf a 4- to 7-nenbered, nonocyclic
aromatic heterocycle and a fused-on benzene ring. The heteroaryl has at

Ieast o] hetero at om ferab one, or, two het erpat.ons |ncIu

o 1 1 mimectens, SryBPu Shaned iontans" g neifiFeBR WHERIR 3 REogrthg! pbtans.
pr ef er r éiningter oaid/dspgcialipd- o Fayrig atomglinclipging thedietsrbatem. benzdi oxol anyl .
The aryl or heteroaryl nay be unsubstitut ed or substituted by one or nore

substlt t lLhcl u ut not limyted tqo Cl 7 alkyl I Cl4
kol o B an BraPo A Gl A PedierSAofs pifboenBR Sl et ano,
nitro, tfrtmodltckbxmd @peayﬂy, 5-+ing etonad ikgluding lthe hdtenpatomhd. onyl ,  and fornyl. The
term "carbonyl am ne" as used herein refers to a -NHC(O) - group wherein the
am no A “ ou i t h toaryl, and..t he

car bony! scieflofisiudb G Bitshel bOEe e FeRioaotE WA Y ot iposo.

t hi az acpoh@ln&fmmﬂkaﬁearmkespmldw&ciyng latords inclating iee heteroatoms.

The term “alkyl” refers to saturated or unsaturated aliphatic groups such as alkenyl or alkynyl,
cycloalkyl, or substituted alkyl including straight-chain, branched chain and cyclic groups
having from 1 to 10 carbons atoms. Preferably “alkyl” or “alk”, whenever it occurs, is a
saturated aliphatic group or cycloalkyl, more preferably Cj.alkyl, particularly C,.jalkyl
Examples of “alkyl” or “alk” include, but are not limited to, methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, sec-butyl, t-butyl, n-pentyl, neopentyl, n-hexyl or n-heptyl, cyclopropyl, and
especially n-butyl.

The term “substituted alkyl” refers to an alkyl group that is substituted with one or more
substitutents preferably 1 to 3 substitutents including, but not limited to substituents such as
halogen, lower alkoxy, hydroxy, mercapto, carboxy, cycloalkyl, aryl, heteroaryl, and the like.

Examples of substituted alkyl groups include, but are not limited to, -CF;, -CF,-CFs,
-7 -



The term "heteroal kyl" refers to saturated or unsaturated C110 al kyl as
defi ned above, and especially Cl4 heteroal kyl which contain one or nore
het er oat owe,02a827p@art of the main, branched, or cyclic chacmgEproznodshe group.
Het er oat ons may i ndependently be selected from the group consisting of

- NR- Vm%&@roﬁﬁ/méthbb/dt @gemy@r-o@letﬁyi metifoxynrethyl, ANSH 2-Ethoxyitigf, ekambdynmebify, wher e
R is hydrogen or \é [or -0-. Heteroal kyl groups may be attached to
t he ret?ﬁ?r?éét?o’%?tht"h ”ﬁirmee'E‘GI e either at a heteroatom (if a valence is

avai l able) or at a carbon atom Exanples of heteroal kyl groups include,

but ar e Theterm 'rarwwt N, reﬂsrr@wtpén §mtat|a$:arﬂbc§2&ﬂa group t&@farborﬁ‘atﬂamgﬁ%vﬁg%

h et er oalakiﬂggﬁ% B”%‘il"%eb% HQUH%'C'Z&Bt Uit S%%tﬁst q?helr}y Rar WPtt'ﬁlecﬁ‘PEd%WseﬁﬂI“@S

subst i tl@lﬂﬂbéﬁm? Wt@n‘oﬁfrﬁi@éd/toogﬁm @stm@@n?w of HEtAEY), ahdileagedaliyiHeniot
limted to Ky hal ogen, oxy, hydroxyl, mercapto, carboxy, and
s of the

h | The het th b .
gl B ot et ?—Hsa‘ﬁggéf?tfa?%rﬁé; toby/-BPEBSBY. PGP RO
-C zi \1/%) Olzhﬁ- &kadca{ B AGR0i4 EBnﬂ)t dsed rof' @qu?y‘/ -mriePnbésey] rﬁ@fcﬁ:yéhcr gbffatict 0 a
a ed, t o, an,oxygen a refera al ko nor e
prefer abFf ?f’_V&e ?%)?yfusﬁé’ﬂ%t?eé?e% ”glpkg.g?? r%r‘?fﬁ‘ﬁ g Qﬂ%aﬁ '2'(‘%/}?'@ Alem.
I : Im ted ptﬂeragmoﬁwmqha&rdwm@mh)d&tgh(blgyn?mhrbittid)tby ,hefe%éton’ﬁsltsg&y as EN1Cb .
a ox r erein refer wher e
L o BSihfe pREA arefSetdietaan g uh s Ry i BFberilongphtlos

i ncl ude, but are not |limted to, acetyl, propanoyl and butanoyl. The term
"acyl oxyhe amyluse teleesaayinmagp fher ensttmsﬁthmdgomwbsti&fé@)u? ovh er @ndhe I%u'bstltuents

hydr oge L kyl ecially Cl.7 alk S s met.h t henyl
or subsé}lmﬁ 'lgé by} Q@tﬁ%&g "2‘ -1ﬂ@#y;ggggﬁlarl¥#%4t%yhs é% ?MW ’G’sed

her ei n mefleasyloxy, SGN, dratagen; CZNR, nmxartlaoak&(y sphehyly hetercmﬁqy@tyl,ablkylsﬂfbn%

al kyl %ﬁ@ e}%‘y,mt hyl or ethyl. The term "hal ogen" or "hal 0" as used herein
refer t Fﬁ ne, bromne, fluorine, iodine, and is especially fluorine.

The term "t hi oal koxy" as used herein neans a group -SR where R is an al kyl
as defi e temmhdearborylgmingbabysetipreietrafers to a, -NHEOH gloup, whenein | théizminand

the lik r e er oal kyl

ar oup, - EoroN 5,15 Bloubh A 1058 o oot nd o Bl B L ERYE e
phenyl gmkmdtio itihesadefcyalay 7 alkeoe libuazmybbtmtautaaé qmmidamnyclo .7 @kare.subst i t uent s
such as halogen especially fluoro and chloro, and al koxy such as net hoxy.

The ter e qbky L‘MI%QIWI" refefs 1S&fuBRE LB RMSed OL.9URyr 2 AGINMCIHVE, Brd S

al kyl, espeC| al
especially CM heteroalkyl which contain one or more heteroatoms, as part of the main,

branched, or cyclic chains in the group. Heteroatoms may independently be selected from
the group consisting of -NR- where R is hydrogen or alky}, -S-, -O-, and -P-; preferably -NR-
where R is hydrogen or alkyl, and/or -O-. Heteroalkyl groups may be attached to the
remainder of the molecule either at a heteroatom (if a valence is available) or at a carbon
atom. Examples of heteroalkyl groups include, but are not limited to, groups such as -O-CHj,
-CHz-0-CHs, -CH,-CH2-0-CHjs, -S-CH,-CH,-CHj, -CH-CH(CH3)-S-CH3, and -CH,-CH,-NH-
CHy-CHo-.

The heteroalkyl group may be unsubstituted or substituted with one or more substituents,
preferably one to three 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.

-8-



Cl_7 alkyl, such as nethyl sulfonyl. "Protecting group” refers to a

chem cal group that exhibits the followi ng characteristics: 1) reacts

sel ecti veWwQ 0ai102194¢ he desired functionality in good yield POTHFHPIROG@O4
protected substrate that is stable to the projected reactions for which
prot ect i e itermleslkdx§t as2hsdds herdie Géferseid/ a CLIOMRNI ImkEd am ém%xyx;{)é?i afoh®dor
substrate ﬁeg iﬂ&d %he desired f‘l#]ction lity. and 3)_is renovable in good
yield byP'Ff @lﬁ)ﬁ 7 BERDATHICPTRIGAPY s SRS BRGNPk GHOLOLRS INsludge Rt or
gener at egte rioblirBitgthtopgrRlps b&ch &€AetHORY Sthdry AMBLRXY Abrtdutdx@Pal ARRKECt i ng
groups may be found in Geene et al., "Protective Goups in Organic

Synt hesis",, 2nd _Ed,, Johp Wley & Sons, Inc. w York_ (1991). Preferred
ani no pr@?ée@t"innacygr%%H§ec{lﬁﬁ'i%ge,ferﬁi?rt]f?ﬁgroHBt'(q)h%‘% wagre: %'é BE‘%&?FB A ey |
(CBz), talkytsuchoxy eratinnEixaliBRs) of bopudrplish MRiute] Huk Ydre (MdBDMMed to, acetyl,
9-fl uorenyl net p%le -o>i¥car bonyl (Fnoc), or suitable photol abile protecting
groups sRICRENRY! 84RYBRIRMEY at ryI oxy carbonyl (Nvoc), -9 WO 02/ 102790

PCT/ EP02/ 06604 ni tropi peronyl, pyrenyl methoxycarbonyl, nitrobenzyl,

di rr;st hyl '(rjhﬁhuasgﬁ Hacyidsg'has/ lisedhdreinmefers toﬁhéi grg'up doC(O)R, whaséin Wiﬁ hk/d'iﬂlégle;n,lalkyl,
Preferre dr oxy tecting groups, include Fnoc, . tol gbile
prot ect i 7 eé?’bﬁé? %’éﬁéH&h S ﬁ]e%?ygeg?tgwr Vil QVrfgtsHWtI@FDHgP‘yt %/‘8%3 ak/BYﬁ'
(met hoxy nmethyl ether), and Mem (et hoxy ethoxy nethyl ether).

Parti cul tre terpralkexyocactbqnytitasc tsetgherginonefess ita theu geupRBOOR, wherein R is alkyl,

(4-nitro | o 0 n OM (4- ni trophenet hyl oxy-

met hyl ox%gggm%")é%ﬁ?&% %H?é'%’égb%@ ated that the conpounds of fornula
(I') may exist in the formof optical isonmers, racenates or

di ast er ebisstermakalogen’’ oeShainilas, used bergiowiet to thibdnenkramine) fludripeciodinBandiisd R3
are diff l.dues or wherein R4 and RS are different residues, is
asymmet r%@@%l&fﬁ%@g&have the R- or S configuration. It is to be understood
that the present invention enbraces all enantioners and their m xtures.

Si mi | ar Bentsraciqalery” appisgdiherginiregansre gioupsESit wherg Reds @ni alkd asxdefimeti ng

asymetr igb&ér&@?”?h?ﬁ?’%ﬁzﬁl,& hgi&?ﬁ*ﬁo,mﬁdtﬁﬁm%‘ﬂggikgf t he invention, e.g.

t he conpounds exi’'st ‘in free rmor in salt form e.qg.
in formof a pharmaceutically acceptable salt. A "pharmaceutically

accept ablhe deim “hejeroalkylenyioasd used nerein pigans | adiedeiopiylagiouph £-gac@lizal | y
accepta i twi i r | Q9| LYi t he
O S o L L i A S R S
sal ts i ritioglifuted with anei of raergi substifugnis such aphalpgemiashesialby e andiehlgro, andh as
hydr ochl fikdxg saéd &s mitikpbrom ¢ acid, sulfuric acid, nitric acid,
phosphoric acid, and the like; or formed with organic acids such as acetic
acid, propionic acid hexanoic acid, cyclopentanepropionic acid, glycolic
aci d, pyW/eEN Riksuliond A uged hereimmeaisa SEQUP ‘%Qx%c\fv'?ﬁré'na% igalkyaesrecially d,
el ei ¢ ag,Gikyl, 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. Examples of suitable protecting groups may be found in Greene .
et al., “Protective Groups in Organic Synthesis”, 2nd Ed., John Wiley & Sons, Inc., New York
(1991). Preferred amino protecting groups include, but are not limited to, benzyloxycarbonyl
(CBz), t-butyl-oxycarbonyl (Boc), t-butyldimethylsilyl (TBDMS), 9-flucrenylmethyl-oxycarbony]
(Fmoc), or suitable photolabile protecting groups such as 6-nitroveratryloxy carbonyl (Nvoc),
-9-



fumaric acid, tartaric acid, citric acid, benzoic acid,

3-(4- hydroxybenzoyl ) benzoi c acid, cinnamc acid, nmandelic acid,

met haneswbaonite27aci d, et hanesul fonic acid, 1, 2-ethane- di ®arfEm/eseaci d,
2- hydr oxyet hanesul foni ¢ aci d, benzenesul fonic acid, 4-chlorobenzene-

sul foni Cn%btﬁero%yﬁ%@?e‘ﬁglhﬁﬂmbérﬁahﬁ AftloBeny, t&tnemyﬁaﬁ%ét%egg of h,95-bromo-7-

canmphorsul f oni ¢ aci d lonic acid, trineth acl

tertiar y”'HGWP'HB’ét’I’QS{ e ﬂ'?e I 'ﬁ'iﬂf%ffe<£by‘1’f9¥y Prefesting g@ue&amled%tcﬁn@pc GIBRMSi ¢
aci d, ﬁlﬁ&él}éﬂl@&%ﬂ&fécﬁn@gwﬁps %ﬁ]ch%' r‘nﬁoﬁeﬁétﬂpl oﬁrﬁé\ﬁylcetﬁ&' ﬂlvo n‘f& é\ﬁbﬂ'

and the formed when an "acid Er oton ent

parent CGH?BULRH'G‘@) tarﬁ'ér PR (raethase atheyy ’Heth’é't%ther)o art@ulgrly mefarrﬁémrot@@trm

i on, oips 1IRGUERINFEO® N4-ritF & *Pé'i’% PEON

or gam C %'Iasg*slucltjt as et hago arr?p??gn dlwg%( nodlng'r)nanﬁeEjr Ntr| et g@ﬁg %e%&@low

t r onet haeRwloxxeareenyh gl ucami ne, and the Iike. -10 WD 02/ 102790

PCT/ EPO2/ 06604 A conpound of the invention, e.g. the conpounds of fornula
(1), mayitamh baSapbretigedthat the' &nashurgs oFIBALIA Y RATBRYN M WMy ﬁJ&nr&t GRREF an

active parent drug according to forrmula (1) in vivo when suc rodrug iIs
adni ni st EPBE’S RCE |q'%ﬁter§9'5?@ets Fpr exaniRie %tor%powé@ﬁ&mwlaﬁ) wherainiRe (1)

are prepaier; Bk aRekehYiesRubs! BEWheRH RJBY RS afY @fisRht +éa.dhe§ is %eymeté{}% &d
formul a such _a way that the nodifications nmay be cl'eaved in vivo to

rel ease %ﬁé tﬁg(?etﬁ? RoRpsuriPhiighighierigh is ﬁ@l%é”%ﬁ*ﬁ@éﬁﬁ@t B p@sadl iventon

wher ei n @mbideall, enantfibiers 8hd Iheif Ritinds. BiAMR dohsRERABAs ppRnh Ekrlétléﬂ fohat
may be cleaved in vivo to regenerate the free hydroxyl, am no,

sul f hydrStPTige ierigi emikiting asynetiis carpereatogis ﬁ?r"@%ﬂtl‘j’ﬁgdl ncl ude, but are not
limted to esters (e.g. acetate, formate, and benzoate derivatives),

car bamat Fise ¢em@ounddlof thedhveritibi ef:tgt m@c@ﬁfpborﬁusl of f@tndta/q; Poay émqﬁ fr@é‘ @dm%rour)s
Ilke ounds of formul a

I n corrpoundsI gf forrrulaé)% ﬂfa t he In rrg S

(1), theMs o7t dQMhge S dhi PR adlcds pﬁ‘?'é“aﬁ?%tf@ ly éth?WaP'@. gethl Ay ‘Ripprmaceulipglly

sub- conbadtepiable sdit” dRa tsmpounet meass ¥l pt@tsuofo@roaw and %a&had@&ﬁé&ﬂlgrhc%aptaaé and
en_an r onme an are

hyd?LSengaih@ghBO%%Stqst}B? &BS'&?J] ﬁ%amt@o E@ct%ﬂ%ot W&%@@rpwum ang qassy |
or net hoxatimpart Bidesiad mfbo%m%tl@ffé‘dﬁ@@ﬁ@amdd%el S hydroxy or R7 and R8

are hydrqgen, hox nd I S het eroaryl of
Forml o @97t Sty Sl Retedaoiey Botegnis 2otk HeB s sl ests a0 Tygtabramic
trifluor on&tditylsulfum ad?@ nitRe a@nﬁﬂpﬁ&pﬂbﬁb Soldr paehe ﬁlﬂnﬂ dR?orhfédGMﬂVd)rgaﬂb%Eﬂéam y

R, het
R R o it eacefl AL Fonfivic %(f'&¢%@ﬁn&é%%@ifvcﬂpewéqmprﬁégcwg% cRo

are hydr ogeavidynplrirdc izgidf |lagicoacid, malonic acid, succinic acid, malic acid, maleic acid,
fumaric acid, tartaric acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic acid,
cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, 1,2-ethane-
disulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic acid, 4-chlorobenzene-
sulfonic acid, 2-napthalenesulfonic acid, 4-toluenesulfonic acid, camphorsulfonic acid, 3-
phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid,
gluconic acid, glutamic acid, hydroxynapthoic acid, salicylic acid, stearic acid, muconic
acid, and the like; or
(2) salts formed when an acidic proton present in the parent compound either is replaced by
a metal ion, e.g. an alkali metal ion, an alkaline earth ion, or an aluminum ion; or
coordinates with an organic base such as ethanolamine, diethanolamine, triethanol-
amine, tromethamine, N-methylglucamine, and the like.

-10-



2. Xis -CH2-, -CH(OH)-, -CHOR)-, -CF2- or -CH(F)-, preferably X is -CH2-;
3. R2, R3, R4 are hydrogen; 4. R5 is alkyl, preferably C1_7 al kyl such as
n- butyl ; wb.02n0% The present invention al so provides a PCOEPIFIFOL
preparing a conpound of the invention, e.g. a conpound of fornula (1)

whi ch prAcespoandof ittse fivertioet, ietyy the compounds of fdrowkU{R M) actYas aGpi3-drudRd

H'N CH (. . 0 -11 WO 02/,102790 PCT/ EP02/ 06604 ., wher ei ,.R3, R4
Bhd F s odd R B ERE VIS (PR o3 T POTREE ET S PEUpS Kbforila
functi on@® irdeivowalen sudtherceinfig isvatirdstersap e admamniaianudubjecy! Prodrug$\ oHd

or 0, an®ere o7 FrPREUS i Tapeed "B HoBUBL (IO BB omrh RS

free f orconpuuad sHlforniute i i suEh faeway;'rtlsa.tlhEUﬂ@difEcalﬁams eheyi Ys»@at:ie\aﬁ!éc:1 :D‘F vivg to
conpound f _f.or nul i nclude e. g. hal ogeni des,. . e. Q. i C ride,

aci d anl‘faf%sﬁh'eo‘?argﬂ C&&%’P%‘ff&“@?%&du FPEPPEY ‘i"fé?lré‘%ﬂ%twwger@éﬂ?ﬁ%f"@ﬁt
accor di ranino, mTEtdﬁbydByllgnmmﬁisibmndérﬁtdliamybgmuaShaiir?y mada\}emhintm tEX@@@ieﬁfte

bel ow. T, eaction may conveni ent e cart.i ut in the presence of a
pase. antle FREATPISHY HBHoLY SHaVEYSruP RPN FS A of HordUgs BEbed s a
hydr ogerareiroh limié¢dtoysdters (Sigi bedthie, bamate, iand| herieoste derivatives), kadanfdtest(e.q. ]
di i soprqgpyl,eth nmne) and in ni c.bases such .as sodium bhi carbopate. The
hydr ogeﬁ?ftw'gjﬁn%thﬁgﬁnygfgaﬂf?%b QEQ%Q%f”ﬂg 9N B[RYPE it SerRQu dé.OS _forrrb:% {ha@f'ﬂm on
car bon dhe pled.l adi um bl ack, may then be added to the resulting product, e.qg.
after concentration and stirred under a hydrogen atnosphere e.g. for about

R L T L e S
f or mul a gny)subwoatdirmtiorst arti ng materials, may be prepared e.g. by reacting a
corrpound].oijig %rﬂgt&oéryi cJJf)fng'nLﬁé1 (IB?) \91861]1 Rs, Ry and Rg are hydrogen and Ry is methyl

or trifluoromethyl; or Rs, R; and Rg are hydrogen and Ry is fluoro; or Re, Rs and Ry are
hydrogen and Ry is ethyl or methoxy; or R;, Rs and Ry are hydrogen and R; is hydroxy;

or Ry and Rg are hydrogen, R is methoxy and R is methyl; or R, is a heteroaryl of
formula (li1.1) wherein R¢, R; and R are hydrogen and Rg is fluoro or trifluoromethyl; or

Rs, Rg and Rq are hydrogen and Ry is ethyl; preferably R, is a heteroaryl of formula (I1.1)
wherein Rs, Rg and Ry are hydrogen and Ry is ethyl or a heteroaryl of formula (lIl.1)
wherein Rs, R; and Ry are hydrogen and Rg is fluoro.

Xis -CHg-, -CH(OH)-, -CH(OR)~, -CF,- or -CH(F)-, preferably X is -CH,-;

R., Rs, R4 are hydrogen;

Rs is alkyl, preferably C,.7 alkyl such as n-butyl;

AN AN

nis 1.

The present invention also provides a process for preparing a compound of the invention,
e.g. a compound of formula (I) which process comprises reacting a compound of formula (V)

Y\
o
| R R
H\H/N>2<I‘/OH (V)
0 R R, O
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HN'Ir (MI) OR2R3 O-"-a wherein R2, R3, R4, R5, and Y are as defined
above, e.g. under mld basic conditions e.g. as known in the art.

Typi cal | ywotobitg27s@acti on may be carried out by dissol vi ngpPChEPonopound of
formula (MI1) e.g. in a mxture of an inert solvent, such as THF, DMV,

t ol uene, witiréiaRe Rl R, ahd RMQArE 25 1eArREd ab6v B9 Y 96 ro@ﬁ@le%tm @Fbu‘t)ﬁb%
and addi n hxdtrﬂpﬂg_e \%etgaom nd then an_agueous sol ution of t e base
wat er tJ“'?‘H'é’ glesrivati W"E?a??ﬂ"@é’“gp gla (Y ude, e.g. sodium

bi carbonate, lithium hydroxide, sodium hydroxide and the |ike. The base

may be used preferably—atxXfromabout 1.1 to about 1.5 equivalents to the
conpound of formul a II).\ gﬁrrpounds of fornmula (VII) may be produced e.g.
by reacting a conpo )mJIa(VIII) whe }nRZ R3, R4, R5 and Y are

as defined above, with flormc acid as known i he art. The reaction may
typically be carried o e.g. at 0C, by adding a solution of acetic
anhydride in formc £cidXo & solution of a conpound of forrrula (VMIIT) in
formc acid. Y HRA RS O-OHRI RS O O ONNJ Y ,NOY N Rz R3 O

2 R3 ( VIV%,{?),?f\ IRV x aﬁg%r@a's'd'ef dé% Move '\y?d £a%1 oS! Qno(\klﬂérg d&@ﬂ@? “éb‘?l%?ﬁukgl X)

formul a e prepare g a conp
wher ei n th@remﬂlngmmndn%otaalaetém fda@ffpmmtcabdt/@rmm wcaversauu on of
p-tol uenesulfonic acid in an inert organic solvent, and a sol ution of

Na2CB, Iﬁ:ngtlori]al Men@étn)é@oc‘ﬁ”cérﬂp&m@s tfop%ﬂ ﬁ{}”ﬂélg&% é%hereger{"#%) ﬁg RS

prepared e g reacting a conp oun
are as ddiari eda%av@dnﬁmonaaaﬁtjy@te@iwtqn otected conpound of formula (XI)
wherein Y is aryl, alkyl, aralkyl or silyl, as known in the art. The

conpounchle fr@édTHh@n{agf)ber@Ynéa%d%éwf@ﬁQ t@m@tho@é kh@@ﬁm 8 art &A@

formula (XILI) wth pival oyl chloride, wherein Is as defined a ove as
known i rihe Fxamples belpw. \lhe ngaction may Cpmmlx/h%mmed out in the presence of a base

and then followed by hydrogenation, prefereably in the presence of a hydrogenation catalyst.
Suitable bases include e.g. Hunig base (i.e. diisopropylethylamine) and inorganic bases such
as sodium bicarbonate. The hydrogenation catalyst, preferably a palladium catalyst, e.g.
palladium on carbon or palladium black, may then be added to the resulting product, e.g.
after concentration and stirred under a hydrogen atmosphere e.g. for about 16 to about 24
hours. The palladium catalyst may be added preferably from about 5 mol% to about 10 mol%
of the concentrated product.

Compounds of formula (V), used as starting materials, may be prepared e.g. by reacting a
-compound of formula (VII)

/
O

R

0]
| Rs ?—o
H N (Vi)

wherein Rz, Rs, R4, Rs, and Y are as defined above, e.g. under mild basic conditions e.g. as

=z

N

known in the art. Typically, this reaction may be carried out by dissolving the compound of
formula (VIl) e.g. in a mixture of an inert solvent, such as THF, DMF, toluene, dioxane or

-12.



| nsof ar as the production of starting materials is not particularly

descri bed, the conpounds are known or may be prepared anal ogously to

met hods kwown/10219¢ he art or as disclosed in the exanpl esPogreporiedfoder. The

foll ow ng abbreviations are used: DI EA = diisopropyl ethylam ne DMF =

g: rreL hy L@Hf@lﬁ@d @vart]ébl,\/Sﬁl_jl_ 3ddﬁhgﬂiybi;dgsu IpkxiddeandEhédan aqeédus soridh dF theMfase

ash chronmmt ogr | = . . . I

O (7- as A BERGOB B HPISR Pifire, Rarike of besepeligy &opdii bicarbonate, ithiur

hexaf :c :dealphdlﬁaph rsladiem l_\r&sa/-zaeds arraltﬂae uké.qrr?masewaﬂ_os@mé@ phsteidblyFdt flom about
entaflu en - = p-tol uenesu ni c aci rt = roomtenperature

‘FI)'FA = tr 5 ?ﬁ@?%ﬁéé?@'%‘?'ﬁs PoﬁhECQ"PQP?%ﬂﬁ:BW'%Mﬂ' General Pr oce(rerre A

Synt hesis of 1-{2(R)-[(formyl hydroxyam no)-net hyl]-al kanoyl } -

pyrrol i diorap@(nSs-of forhmsky (V1L rasy be arodieed Sghbyegachhep dompbund fi farmuoiml)i €

)
acid (A T0 ol utipn qf, al kyl lonic aci.d A-1 (R = n-butyl (107.4
mol ) in" fiin &E,%@R%a@ivsare d%egﬁ,sg Bb?YediWHg forgryc %mma,s%sw thﬁﬂf‘,- Tpe,
equi v. ) reactiod it@ytypicalls bé caneddeiysg. 4t40C0Oby addind 3Gofutionof acsticembydride in The
is he 80C. durin r.eci te appears, and

f ?\Lﬁt ;?38[5‘3}FF§@‘§%£°§—@8{‘\%§ CBWBBU%.@%&Q%%@E if%rﬂ‘iﬁ%‘}ti?ur eis stirred at

80C overnight then cooled to rt. The solvents are renoved under reduced

pressure, and theR reg dog is dissolved in Et OAC,RWaslgeGb successively with
1M HCl and Bkingy dn/ed o%(o anhydr ous Na2SO4, ya iTte The filtrate
i s concentrat@d N« _4i &/t{\btle conpound W< 2-Nas a~¢l eqr o}l . Step 2:
4-benzyl - 3- (2- byt %c yl oyY) - oxazol i di n- 2- on F( ¢ 2-n-Byf'yl acrylic acid
(9.90 g, 77.2 |, @nd 1 efuiv is dissolved ™ d THE (260 m) and
cooled to -78C under nitrogen: nig's base (17.5 m, 100.4 h D 1.3
equiv.) and pivaloyl chloride(2'5 mM, 77.2 mol, 1 equiv.) @Q added at

such a rate that the tenperature remains below -60C. The mxture is
stirred at -78C for 3@/,@? n, warmed to rt for 2 h, anqpginally -14 WO
02/ 102790 PCT/ EPO2/ 0660

6O Ry R
/R5 TJ Y NH ; o (
sz/\/ -2_’1”@ \O/ 2 R3 R4
Rs
) xn (X1

Compounds of formula (VIIl) may be prepared e.g. by reacting a compound of formula (IX)
wherein R;, Rs, Rs and Rs are as defined above, with a solution of p-toluenesulfonic acid in
an inert organic solvent, and a solution of Na,CQ,, e.g. 1M, as known in the art.

Compounds of formula (IX) may be prepared e.g. by reacting a compound of formula (X)
wherein R, R; and Rs; are as defined above, with a hydroxy protected compound of
formula (XI) wherein Y is aryl, alkyl, aralkyl or silyl, as known in the art.

The compound of formula (X) may be produced e.g. by reacting a compound of formula (XII)
with pivaloyl chloride, wherein R, is as defined above, as known in the art.

-13-



cool ed back to -78C. In a separate flask, (S)-(-)-4-benzyl-2-oxazolidinone
(13.49 g, 77.24 mol) is dissolved in dry THE (150 mM) and cooled to -78C
under ni twogeno27ee Butyl lithium (2.5M solution in hexanesPCIEPO2/0dop4 77. 2
mml, 1 equiv.) is added slowy at -78C, and the mxture is stirred for 30
mMn at fisofafhe the Prdduchsh %f‘bféﬂldgsm§{e9i‘é43>’ls %bt'ﬂ‘Ba'*'rft:&(E)Ia@ﬂd&c@l\?gd CHRBNEILREL

the original reaction vessel ture 1s al mto rt an

sti rr edR/EIMYBE May betpreparpg ane@ew%h tq gethedn kRewn i the amvokedBsclosad in he
sol vent heah@nipfdgginder reduced pressure. The residue is partitioned
bet ween Et OAc and water. The organic |layer is washed wth brine, dried
over anh drous Na2SO4, filtered, and concentrat ed to give a yellow oil

whi ch PWfWge?PbW‘qﬁenfﬁ@(léﬁ?é’ EtOAc = 4:1) to yield the title conpound
A-3 asavvhlte sol i d. 1HNI\/R(CDCI3) 8 7.39-7.20 (m 5H), 5.42-5.40 (d, J
= 7.14 Hr 4.76-4 68 (m 1 H), 4.29-4.16 (m 2H), 3.40-3.35 (dd, J =

3. 57, R%E%Cillfopffpy'ethz'agﬁnez 79 (dd, J = 9.34, 13.46 Hz, 1 H), 2.42-2.37

(t, J DMF EQtihihyRdMnanid5-1. 30 (m 4H), 0.95-0.90 (t, J = 7.14 Hz, 3H).
ES.NB: _ calcd. Far CLTMDINGS (287.35): found: 288.5 [MH. c¢i 1 R | CCRH

cr2o, BN dimefavisulferida - 78 C R ND 30 -1Y = OOPH EtOH, 80C 0 2) Oz=< 0
I\ A-EloAczé‘ﬂq el - 78 COINH2 OHR ~ORO0 BnO'NNomf 1) :z; HO
E BnO-N\N = H2) 0 Ac20A5 A4 OHOHRTI UHROHIR/-x NOHHN
N X(CHFfF = ﬁﬁ‘-ﬂi—@@mqumyXOOn

HATU = O-(7-aza-benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate
MCPBA = meta-chloroperoxy-benzoic acid

PFP = pentafluorophenyl

p-TSA = p-toluenesulfonic acid

rt = room temperature

TFA = trifluoroacetic acid

THF = tetrahydrofuran

General Procedure A : Synthesis of 1-{2(R)-[(formylhydroxyamino)-methyl]-alkanoyl}-

pyrrolidine-2(S)-carboxylic acid amide (Scheme)

Step 1: 2-n-butyl acrylic acid (A-2)

To a solution of alkyl malonic acid A-1 (R = n-butyl (107.4 mmol) in ethanol (200 mi) is
added piperidine (12.7 ml, 128.8 mmol, 1.2 equiv.) and 37% aqueous formaldehyde (40.0
ml, 536.9 mmol, 5 equiv.). The solution is heated to 80°C during which time a precipitate
appears, and then gradually re-dissolves over 1 h. The reaction mixture is stirred at 80°C
overnight then cooled to rt. The solvents are removed under reduced pressure, and the
residue is dissolved in EtOAc, washed successively with 1M HCI and brine, dried over
anhydrous Na;SO,, and filtered. The filtrate is concentrated to give the title compound A-2
as a clear oil.

Step 2: 4-benzyl-3-(2-butyl-acryloyl)-oxazolidin-2-one (A-3)

2-n-Butyl acrylic acid (9.90 g, 77.2 mmol, and 1 equiv.) is dissolved in dry THF (260 ml) and
cooled to -78°C under nitrogen. Hunig’s base (17.5 ml, 100.4 mmol, 1.3 equiv.) and pivaloyl
chloride (9.5 ml, 77.2 mmol, 1 equiv.) are added at such a rate that the temperature remains

below -60°C. The mixture is stirred at -78°C for 30 min, warmed to rt for 2 h, and finally
-14 -



(CH2)Nn 0O N\HR OO0 A6 Al 1) ~/HATUA-9 O NHRL A-8 2) H2, Pd/C X = CH2,
-S-, -CHOH)-, -CHOR-, -CHSH)-, -CHSR) -, -CF2-, -C=N(OR)- or -CH(F)-; n
= 0 to 3 wobz/1v©2/ 102790 PCT/ EP02/ 06604 Step 3: PCT/EP02/06604

4- benzyl - 3-[ 2- (benzyl oxyam no- net hyl ) - hexanoyl ] - oxazol i di n- 2- one
(p-toluene- sulfonic acid salt) Conmpound A-3 (8.25 g, 28.7 mml ) is m xed
W t h Ocbeledyideydo 6X8ICam aesepardd figsk, Y B)4)-4rankyl-2oxeuidingnea (1.4 §,r 7RH f or

40 h T t d t OA d_p- TSA
(91" a4 b 1 8E o e Lol HeCoonleele 7B Pt pogR” cefliubiph
bﬁnz]%/! lf@ﬁl\/bthhta)nmn exasesa 3049 e 7§'c2 rginol, Theqhg'm) ﬁeadidlsld ﬁoWls' éﬁ;{&é@ efdaend , and
t he | rate. I s. n ntrat.e a ruge an | S
i ndi catrﬁ'étuée ?r@frﬁgt??ra em'(S‘faté'fj thte r%aul %?@Pnéﬁ §ie WI&H?P ﬁ%Hﬁd 18 CAR | ow
3}1 | \r/]u tthne eug?nlea S?ahélettl) Ivyéseﬁt'mre{mmﬂe talloived td waffrtd f!ran?@s stifrat cglerrﬁght?t ftol id
I C co ecte \ uo 0 a r e | e
corrpouerZ'e rga(étl%llstoéjeﬁprﬁ tﬁ 1%%@&?‘& a{'getﬁalsglvaf%s?rgr@m%? ungley TWRCGJ
( CDClS)_)reésuEh O‘he&‘eﬂdue(ld paﬂtltrenéd Bétwden Eig)ﬁ\c andyéxier. 3Re organidieyer id whShed 15
5. 257 470 - i Sk Sl Wi O itere o SapcchnfEa v yellaf which:
(15, 4? &%l;pﬁzﬂ byzcsamggaq%mgésﬁ3Edyuslgég?%@nl:w?ag-sgb?S%gté)?sf)ua o?- 0. 351
= . - . al C ounda:
411, 7 [k e 7.20 . 5H), 54254 14 Hz, 2H), 4.76-4.68' (m, 1H),
4- lbetnzy,l2934 he(mbzﬁ%xzelzmasxdm Jreeg Byl )3 h@mn?w lozlsaxzétg ddlign= 63@”133 ﬁé\Hé) gg 3
SO utl Sol ve LN IS a e
Dbt F300 = 18 3r) T AT ab i ART Q.00 65 5714 B e EBS o ar e

separ ataldd. IacrrCCﬁH‘nﬁNO@(meﬂ) fbabtﬁr288>ﬁ[lva¢1]6d with Et OCAc. The conbi HEd
organic layers are dried over anhydrous Na2SO4, filtered, and concentrated
to give the title conpound as a pale_opaque oil. 1 HNW (CDCI3): S
7.57-7.38 (m 10H), 498490(m 2 4.87-4.79 (m 1H), 4.38-4.28 (m
3H), 3.64-3.57 (dd, J 9.21, 12.64%) 1H), 3.46-3.86 (td, J = 3.76, 13.05

He, 2H)R23d§82 (dd = 13, 13Ql6Hz 1 HR 1Yo®1.88 (m 1 H),
e 4k ®1C10- "1, 0 6/{%[( H.

1.78-1. 7Y (m _L_Eﬁﬂi,lw( NLA 6.73 Hz, 3
ES- V5! c@bgd ForEtQEAﬂGBON204"(410 5%))02,\@:,7/@411 %
A1

-78°C l ©/\O,NH2

o)
R lo!
BnO’N\/H]/ N\) 1) p-TSA/EtOAC H ﬁ':)
o) BnO’N N Y
oo ° \@ 2) 1M Na,CO, o)
Ac,0 )

A-4

OH R
LiOH o=-( HN N A
N\) N OH e (CHy),
O 5o e I I I
A-6 A-7 /HATU A-9
0

NH-R,

A-8
2) H,, Pd/C

X = CHjy, -8-, -CH(OH)-, -CH(OR)-, -CH(SH)-, -CH(SR)-, -CF-, -C=N(OR)- or -CH(F)-; n =0 to 3
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Step 5:

N-[ 2- (4- benzyl - 2- oxo- oxazol i di ne- 3-car bonyl ) - hexyl ] - N-benzyl oxy-f or mam de
(A-6) A swbueitemroeof conpound A-5 (5.38 g, 13.1 mmol, 1 eq®CY/EPO/o66HHOr m C
acid (7.4 nl, 196.6 mmol, 15 equiv.) is cooled to OC under nitrogen. In a
separate flask, formc acid (7.4 m, 196.6 mmol, 15 equiv.) is cooled to
0C undestepi 3: rngenzylaanp-(aeaiylsxwmiysdrmdmyﬂ)a:ékanaw oXGzAlidi2lone fo-toliéne-) i S
added dr ) The solution is stirred at OC for 15 min. The resulting

i xed ﬁ%}ﬁ??ﬁ'é’ ait)sl oWy transferred via syringe into the original

react i opovipswel A-F1(®251gt28.E nrfol) 3¢ infiiked! wath OGeneylhyldrbxyldrhiae @to7i §, 5»4 3 h.
wh e h" st Eo R a8 st B AR S Ree QP gen e drabd i EI9AtWs
02/ 102781y Bﬁ@/ﬁ@?/@vﬁ@QﬁlM@Wﬂélomd'\hZ@@ﬂv)fll!;:.] Iécﬁreadto @Pétnpn@t&@sxbés%t @i to
Ive a Ol I C I'S ur i exa
%HZCI 2%@?‘3@%@“1‘? % %/?”8 Iﬁ% ?F?|@'@oﬁ‘§iﬂuﬁdﬂ£€§9%0§o|aaﬁ|@§ i) is 14
Tg/ﬁ) ( Cglﬁagaentfalé@wgﬁl)e a 5rtﬁie3}&llb\8 Cil(HAHC aBalydis (xr&jécéﬁecﬁbi)smeﬂl t5é’ce7of3§ta(tnﬁg 03
(m 1 ripsiedallohatyipaiihe cniceyyeii gl wifteioept et siter sd Buincr0-Cior 80, bs,
1H), 1.dABr divdd o wolidBMhichlislBollbcB by filtdation 6antB dhéd iBHacudcSo dvord e Gile For

C25H30N205 (438, 52) . f
2- [(ben%m@?g Prf%/“'t S g"”*’rr%‘ﬁ'ﬂﬁ';‘g'ﬁg@ﬁ%fﬁegsgld (A-7) Conpound A-6 (0. 163
g, 0. 3784 MRk ,(CHOR LBBO)78§4‘{HSISB|8/24J|H2“2F%'|E76§—7% n) ﬂm; MBEiHéédSJ m)

and cool ed to OC en per oxj

Ui v B8 Hzoalb 8 AR obe BT SredHbySs561(Gw 2T 6RB b, 35 GARFER o
li thi ur(uhyérmsiﬂz(mpéasqa 11 @, 41461mle Jwﬁ 23561@/ 3]—1)'1183\ﬂt6?f(n(,3$9 php. The

resultln@g s;ﬂtu :?%stlr red at_0C for basi ¢ reaction mxture
i s quer@hethi 1-R0-R%3d i & $-R130)- r%%W (‘ﬁl‘}d tF@rﬁ%'ﬁaﬂ'{’lz%Cﬂ'@O?’Sfﬁ& F&kin is
filteredusd:i41adm+H)sed baké.h Et OAc. The mixture is concentrated to renove
THF, and then taken up in EtOQAc. The aqueous | ayer is separated, and the

or gani cstepyey- wknz?ns-[mwnzgrd&y&hmni‘aﬂﬁ exénd)ﬂ]%ﬂiohdﬁ\dz-ﬁﬁé‘mlﬂir at ed to

give a

2
acet ongr o ﬁeﬁ%{‘f?ﬁl of_p §Al zzt% E”él% Wm@¥pf$95g$ﬁ#dgﬁgc(ﬁog mjy is é‘déﬁ‘ij o1rM ess
oil. | Wé&&@s((@[\)@@nldé eqruM)aéﬁ?zr §t)rred5at311 fa %0 midHhe Bya@ 4r& se@al%l@d ahdShe (S,

2 22') 1, %7?@%%%% 'azﬁb éﬂ}fCﬁ?Mﬂ&%@?ﬁﬁ ffﬁﬁfo ing Prgﬁs‘gcs'fxere@re §r'ed5 Q¥e fnhwd%w

gf: l\/B7 NBB0Y, filfefdd, Gh8 Id3AddMaled 18 givd the fititstnpelind.de o PAitbpadgeoilc [ M-Na] .
e
1-{ I[2) [ (HENMR 635Ck5 ARAT-ER8 4@ 10k A8 4-RR (a8 11877 8 1(Mal Hb 4384 2B 4%y | i ¢

3H), 3.64-3.57 (dd, J = 9.21, 12.64 Hz, 1H), 3.46-3.36 (id, J = 3.76, 13.05 Hz, 2H), 2.68-2.60
(dd, J = 10.03, 13.46 Hz, 1H), 1.90-1.88 (m, 1H), 1.78-1.71 (m, 1H), 1.51-1.44 (m, 4H), 1.10-
1.06 (t, J = 6.73 Hz, 3H). ES-MS: calcd. For CHaoN20,4 (410.51); found: 411.7 [M+H].

Step 5: N-[2-(4-benzyl-2-oxo-oxazolidine-3-carbonyl)-hexyl]-N-benzyloxy-formamide
(A-6)

A solution of compound A-5 (5.38 g, 13.1 mmol, 1 equiv.) in formic acid (7.4 ml, 196.6 mmol,
15 equiv.) is cooled to 0°C under nitrogen. In a separate flask, formic acid (7.4 ml, 196.6
mmol, 15 equiv.) is cooled to 0°C under nitrogen, and acetic anhydride (2.47 ml, 26.2 mmol,
2 equiv.) is added dropwise. The solution is stirred at 0°C for 15 min. The resulting mixed
anhydride is slowly transferred via syringe into the original reaction vessel. The mixture is
stirred at 0°C for 1 h, then at rt for 3 h. The mixture is concentrated, taken up in CH.Cl,, and
washed successively with saturated NaHCO; and brine. The organic layer is dried over
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acid am de To a solution of conmpound A-7 (0.190 g, 0.680 mml, | equiv.) in
dry dioxane (4 m) at rt under nitrogen is added successively Hunig' s base
(391 pl, wog/10a700 , 3.3 equiv.), amne A- 8 (0.748 nmol, PCI/EPquUIesny and
HATU (0.284 g, 0.748 mmol, 1.1 equiv.). The resulting mxture is stirred
at rt for 22 h. The mxture is partitioned between Et OAc and 10%citric
acid. &hleydrogaNaS0,afikered,santbednedniated tdgive @anaspdqea ol Wi disNarisBby #0 ed

d 254, fi d d t d.. Th id ' i fied
by FC ( Bes EIOAT S ¥ they. GhiGigSeesBlit - P B S Vs P S ipsca popliss
oi |l . -1@l.WD 02/ 102790 PCT/ EP02/ 06604 Step 8: L , ] .
1-{2-[(f - -am - hyl ] -.h | }- r | ne- 2-carboxylic
aci d | adROMRACE et T 168 0B ar (o 0 30 Yt el D1 OTRAD b7
%b?ve ggnnoq.gfsm.(sﬁ-(ﬁﬁgi_ H)®.B9-4120e @i 44—-1)% 4.d7md@3 @ri&,lﬂE}ﬁ @343-@.@96(#3@{1 Fs;giﬁée?gsf E, }2

under nitrogen. e mxture is stjrr under rogen _a
36 e e Bk 2REBs; T araiba, 1) it 4 T8 i Ackah 08 (pdcr 67564 PHis. Edrhe
filtrat#ms:icslce s LML (48882); Feundessaipgu+igy. puri fied by preparative TLC
(CH2Cl 2: acetone = 2:1) to give the title conmpound as an anor phous solid.

Gener al skpecBif(bendyloxySiorinyeanfin€fmethyl]-hexanoic acid (A-7)
L 1203 cLCeoLmy o py e 5o) TR LSOOI T ekt x
O R A- 1ghiy-adiDcddied RONOIE. (It dgerBpéloRide HB0%RH/ Watér, @20 | 228 mmot, & dyubd) is
X Sa%iq%{ %j%z)wisg( follgued-by The siomé«%ﬂ p ofc G*g%@%a of Tithiir Hydroxide {0,010 ¢
- CF2-, wisg follpygdpy the, slowgaqitiog’ ofeq splufie Y g,
1-{ 2- [ (b=as)hmwly 1f20eqoiv.) anwar) (380 byl Thedesamay Inixtabe isodtinddng-Begar oyl i ¢
The basic reaction mixture is quenched with Amberlite IR-120 resin (H") to pH 4-5 at 0°C.
The resin is filtered off and rinsed with EtOAc. The mixture is concentrated to remove THF,
and then taken up in EtOAc. The aqueous layer is separated, and the organic layer dried
over anhydrous Na,SO,, filtered, and concentrated to give an opaque oil which is purified by
FC (CH:Cl;:acetone = 4:1 then acetone: methanol = 99:1) to yield the title compound A-7 as
a colorless oil.
1H NMR (DMSO-ds, rotamers): & 11.2 (s, 1H), 8.20 (s, 0.2H), 7.95 (s, 0.8H), 7.33-7.41 (m,
5H), 4.87 (s, 2H), 3.71 (bs, 2H), 2.50 (bs, 1H), 1.35-1.45 (m, 2H), 1.14-1.28 (m, 4H), 0.857-
0.813 (t, J = 13.1 Hz, 3H). ES-MS: calcd. For CysH»NO, (279.33); found: 278.5 (M-Hj, 302.5
[M+Na).

Step 7: 1-{2-[(benzyloxy-formyl-amino)-methyl]-hexanoyl}-pyrrolidine-2-carboxylic
acid amide

To a solution of compound A-7 (0.190 g, 0.680 mmol, 1 equiv.) in dry dioxane (4 ml) at rt
under nitrogen is added successively Hunig's base (391 pl, 2.24 mmol, 3.3 equiv.), amine A-
8 (0.748 mmol, 1.1 equiv.) and HATU (0.284 g, 0.748 mmol, 1.1 equiv.). The resulting
mixture is stirred at rt for 22 h. The mixture is partitioned between EtOAc and 10% citric acid.
The organic layer is washed with brine and saturated NaHCO,, dried over anhydrous
Na,80,, filtered, and concentrated. The residue is purified by FC (CH.Cly:acetone = 3:1) to
give the title compound as a colorless oil.
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acid ester To a solution of conpound A-7 (0.680 mml, 1 equiv.) in dry
dioxane (4 m) at rt under nitrogen is added successively Hunig's base
(391 pl, wodd/1m1e0 , 3.3 equiv.), amne A-10 (0.748 mmol , PCT/EPeZ[066v4 ) and
HATU (0.284 g, 0.748 mol, 1.1 equiv.). Usual work-up and purification
provides the title conpound. Step 8: 1

{2-[ (fosteg 8 formyichpyoxyeiriino) -nist K pMhkkan roRdine-2Zcarbokpyhéia aci d
ester (Am%gxg% (0. 058 g, 0.1 ezw V. ?ll]uh dﬂpgﬂo a solution of above
corrpoun mml) inal:1 EtOQAc/ethanol solution (12 m) under

][u It Ir ogeRd-C (050 4o equns )§ add@do@%utldhétﬁrag@@corﬂ%cﬁm&ﬂb&}% ol a@qghv By

ogt a:)\rll\ﬁe@g %qut&%nw d%i Egl sc({@ggg@gg@x |tétu§e Is stirred unde r(ljyl{:lrr]ogelnS
1-{2-R {ai(miwpﬁyﬂefbvsb BXPheadatal tnmmwehwemmﬁ@ultﬁro@gﬁé@bu@w cetitd: TheMirhe-
xylic aﬁld%@é |n 2 {S]mde The title [ relﬁ&red according to
General 'SPr ﬁﬂ?SFPBé?]Ey{"ﬁﬁ@byP t"’%lrﬁrgg 'h?‘?ﬂ KR bl aci d
AT (R‘walﬂ’ﬁe’ﬂlt)e@%@Mdﬂé@bh@n’i&pﬁot&aéoh@xw ic acid pyridin-2-ylamde A-8 (X
= CH2, n=1, RL = 2-pyridyl). 1 HNW (DVM8SO-d6): 8 10.7 (s, 1 H), 9.89 (s,

1 85084 23- 8. 7.97- 7 9-7.25
(m 1m—a—@éipa-§a-¥ﬁ+—1§y trigsis; o 12 Ryrfolhymigroyariing- %hyﬂ%anoﬁ

2. 46- 1. prroliddinétd(S)-darbexylafbledtsy 6H), 1.11-0.93 (m 3H). ES-Ms: calcd. for
C16H26N404  (362.42); found: 363.6 [MrH, 385.5 [M:Na]. Preparation of
pyrrolidi ne-2- S—carboxyllc acid (pyridin-2-yl) amde A-8 (X =CH2, n =1,
Rl = 2-pyridyl) 2-S-(pyr,i /di K- 2- yl car banoyl ) - pyrrol i di ne- 1- carboxyl ic acid
benzyl ester A soluti orf’ 2CI%)( chl or ocar bonyl ) - pyrrol i di ne- 1- car boxylic
acid benzyl ester (5.0)g, 18.7 MR, 1 equiv.) in pyridine (40 rr1) i's

cooled to OC under nitr -Am nopyridine (5.27 g, 56.0 mml, 3 equiv.)
in pyridine1o_m) is d ropwi se. dHeR esultyng m xture is stlrred at
rt for HORS the

concentra e(9 The S|I oiN |§( |ssol ved in Et QAc and
washed suc H\Wth water, IO‘l’}ﬁ/tl‘l c {ci sa’()fUrat ed NaHCG3, and

brine. PAT or gani Iayea)stpdzkcled oveP anhy@r Na2SOH4, filtered, and
concentrated to give the fitle conpound as an®pafth solid. 1 H NWR
(DMBO-d6): 8A90.8-10.7 (d, J = 15.6 Hz, M1iH), 8.51-8.49 (m 1 H), 8.29-8.24
(m 1 H, 801-7.93 (m 1 H, 7.57-7. 48 (m 3H), 7.40-7.25 (m 3H),
5.31-.22 (m 2H), 4.76X4.@&8,6m 1 H), 3.72-3.58 (m 2H), 2.50-2.31 (m 1
H, 2.14-1.95 (m 3H).n=0,1,2

X = CHy, -S-, -CH(OH)-, -CH(OR)-, -CH(SH)-, -CH(SR)-, -CF5-, -C=N(OR)- or -CH(F)-; n = 0 to 3

Step 1: 1-{2-[(benzyloxy-formyl-amino)-methyl]-hexanoyl}-pyrrolidine-2-carboxylic
acid ester

To a solution of compound A-7 (0.680 mmol, 1 equiv.) in dry dioxane (4 ml) at rt under
nitrogen is added successively Hunig’s base (391 pl, 2.24 mmol, 3.3 equiv.), amine A-10
(0.748 mmol, 1.1 equiv.) and HATU (0.284 g, 0.748 mmol, 1.1 equiv.). Usual work-up and
purification provides the title compound.

Step 8: 1{2-[(formyl-hydroxy-amino)-methyl]-hexanoyl}-pyrrolidine-2-carboxylic acid
ester (A-11)
Pd-C (0.059 g, 0.1 equiv.) is added to a solution of above compound (0.550 mmol) in a 1:1
EtOAc/ethanol solution (12 ml) under nitrogen. The mixture is stirred under hydrogen
atmosphere for 36 h. By following the same procedure as disclosed above, the title
compound is obtained.
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Pyrrolidi ne-2-S-carboxylic acid (pyridin-2-yl) am de hydrobrom c acid salt
A sol ution of above conmpound (4.21 g, 13.0 mmol, | equiv.) in AcCH (65 nl)
at rt is wosatiefoowi th HBr (5.7M 33%in AcOH 110 m, 64®CEmrn2/0ds04
equiv.), and the mxture is stirred at rt for 2 h. Charging the reaction
m xture with excess diethyl ether and cooling to OC for 30 min gives a
solid V\Ex;ﬁhgles 1 oh HRR-Rebriny)-hiylitoxgtaminopAtbtRyll-Aexarb momna-fzf%drﬂdie
title cor’ﬂ) b'i i sh powder. 1HN|\/R(DI\/BV(?a§ 511.3 (s, 1 H),
8.89 (pb%Y Pygdﬂ‘rzyas“m%ﬁ] 1H, 8.24-8.22 (m 1 H), 8.08- 8.03 (m 1 H,
7.40-7. Be (tllma ébnlr;l)ouné |§1pré|b§red Jackdrdingy &7 Cinéhal (FFfbcéHd}e £ ol 2-[entyloxyd H) .
2.21- 2f 07 I—Pn Eﬁ‘ Ico!i Agr &10%18,[\!3 HBr (353. chb found:, 192.4
[ MeH] fpggyl[ﬂglgo) ethy faéargnc acl pyrrohdine-z- rboxylic acid

1-{ 2- R pyfrican- zr.yylanm:@mca(@( ar@ng) npRhylz].;ﬁmewynoyl }-pyrrolidine-2-S-carbo-
xylic a 02/ 102790 PCT/ EP02/ 06604

e O o N oS a0 D ke 4B e 88 IR & 80 Baama P el dnaii 5@7-
2- [ ( benmtgffgzn)ov wlrmnﬁlohymtsm 1 faﬁqunp@gﬁ@ Is@l (ﬁi M)R’@o@ref ’j
26N4O4

pyrrolldln car boxylic % &@ di n- 2-
n =1, +1.88 (m. A, hi/f’?ﬁy?ﬂl ﬂ?’l H), Al. 31 §3p péh'rl)ngS rﬁalcd for C18
2-chl or@ggmlgyrwundayggggI[MdHﬂ@,ggqu. Rexylic acid benzyl ester and 3-picoline

as descrlbed esis of pyrrolidine-2-carboxylic acid

oy 1 i rErERaTatian GEPYRgIADBRoaEarbay e a5k (i Byi e A8 X Bt n =1,

( DVBO- dR)= Z?y%d@ 842(m1H) 878(m1H) 7.4-7.36 (dd, 1 H), 4.7
(bs, 1 n] n% 2.37-2.3 (bs, 3H), 2.12 (bs,
4H) ~(pyridin- amﬁy'bﬁy'l“('ﬁ'"eﬂ -carbelewracldéqquyl@stm cal cd. for
Cl9H28l\&%|dt%ﬁ6ef4§)s (chRWerboh |7-pyrr6|M'rrkﬂ-1 cEPb%mcEa@rd benzyl ester (50 g, 18.7
1-{2- Rd%’l? I-h dr oxy-am no L exanoyl } - pyrrol1dine-2-S-carbo-
xylic X-hipy pyﬁ?\“?(f’l’“?} )'§/P9Q'§¢n e’ CTH@detnmtrqseao%ﬁaumPyr@nﬁK%Bé@ed

accor di 580 hﬂn&ﬁeﬂ %E;@alv i prREHe @0 tnlf i’sQﬁ'd@d B(&Wb’e\/ |Tﬂé Yesultmg mixture is stirred at
fornyl-amn % hexanoi c aci d R=n- u:g nd
o 1 o1 181 A a0 Sy eic e regaUshallis HSpYRCHIn EOAg B ashed sucsepsively G,

n = 1, gth water( %%Bélfﬁ)zﬂécw ishliydted N%rl-ﬁ:@ aﬁ& HWiRE EFhe bFfAMIC layer is dried over
2- chl oroci'é{r bongwgérrol i di ne- 1- car box aci d_benzyl” ester and 6-picoline

as desc@ydepus mdilteted; AR FANCERtray m'mm?étﬂg cea\pew%m 8n geaqye solid.

di
%R/'s o' 3T6+2MMR gﬂmég &Ggysiw@nom(e @elﬂk §ﬁlzt*)l-clj) B. 51@%%1, g old. M@q A,

(d, J =8.01-4.93fm, 1) 7. %—ééf’ é"W@HQn? 4Q171)25 éﬂ,ZQH)( l§s31-422l-()n 2,?')56 7614568 BF) |

2 3 2 dyre 78td 58 fn O 12 88200 (0, 2 149051pRARg S, I = 6.3 T, 3H). ESNE
calcd. for Cl9H28 npl e 4

1-{2-R lTs(rr‘a'Mw?-Zr%ﬁtb@wh%ﬁ@g(pm@-nyz oL neu%bwr}obmmmmdlsa& 2- S-car bo-
A solution of above compound (4.21 g, 13.0 mmol, 1 equiv.) in AcOH (65 ml) at rt is treated

with HBr (5.7M, 33% in AcOH, 110 ml, 649 mmol, 50 equiv.), and the mixture is stirred at rt
for 2 h. Charging the reaction mixture with excess diethyl ether and cooling to 0°C for 30 min
gives a solid which is collected by filtration and dried in vacuo to afford the title compound as
a brownish powder.

1H NMR (DMSO-dg): 6 11.3 (s, 1H), 8.89 (bs, 1H), 8.57-8.5 (m, 1H), 8.24-8.22 (m, 1H), 8.08-
8.03 (m, 1H), 7.40-7.36 (m, 1H), 4.61 (bs, 1H), 3.47-3.45 (m, 2H), 2.65-2.55 (m, 1H), 2.21-
2.07 (m, 3H). ES-MS: calcd. for CyoH13NsO*2HBr (353.05); found: 192.4 [M+H] free base.

Example 2: 1-{2-R-[(formyl-hydroxy-amino)-methyl}-hexanoyl}-pyrrolidine-2-S-carbo-
xylic acid-(3-methyl-pyridin-2-yl)-amide
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xylic acid-(4-nmethyl-pyridin-2-yl)-amde The title conmpound is prepared
according to General Procedure A from 2-[(benzyl oxy-
f or nyl - anwoepAmsdhyl | - hexanoic acid A-7 (R=n-butyl) and PCT/EP02/06604
pyrrolidine-2-carboxylic acid (4- nethyl-pyridin-2-yl)-amde A-8 (X = CH2,
n =1 R = 2-(4-methyl)pyridyl). 1H NVR (DMSO-d6): S 8.35-8.34 (d, J =
?567 |i|Z,Thé|'ﬂ)t3Ie7§3rﬁ§Jub hd98 fré arg_)ag) a(a%cﬁrdT%‘ﬂo Z?Zer{fgm(%m&%lﬁe 6 2“%"7 2%{(6(%123(/|6xy221m
S, , 3.73 (bs S, , 2, s, 3H), 2.27-2. :
5. 1. Kt men texaacic o A rbdii e proiasibakonic 378 L)
found: ethyl-pyridfi-Rlyi)Aariide SA-BIRPAICH], hr=DM R, = 2-(3-methyl)pyridyl]. A-8 is prepared
2-chl orgcar bonyl - pyrrolidipe-1-carboxylic¢ acid benzyl ester and 4- picoline
as descfrPB‘e%tC*F%'?OC?ty?Qnﬂ' frRidine-TuarhRryicGidiprieayb e3igr Btk yiricoling ag) described
pyr i di nighhié sy of JWien@Re- L AGRcad@bindin-D-yESAREY @ydrobroafic ¥ @aHyiR2790
PCT/ EPO2/ 0660)?1% i el by e By A
2-S-(4- |$é?'ﬁ9'f3-1pyri di n-2-yl car banoyl ) - pyrrol i di ne-1-carboxylic acid benzyl
ester 1 5063 8.43- ( - 748 -4 77
(m 1 H)ﬁ?%f% (m A 8;4% Gadtpl i, SS%%T?) %4)211?7437366()%&71(1&9 {b’(bs,’ 8028 e
(m  2H) (M4l 3(15s3.3 $ry 1HR 2437-2.3dbs. (), 2 AR (bE3H)NEES5-d A3, 6Hur 1.t K 1N303
(339. 39}; EQ4hL. %] = hg acid
( 4- met h?iz-'f;')%lrg?lg'i %§‘§%yl )[ng:nﬂdbg ﬁ%%gﬁﬁg@g@%&?ﬁﬁyﬂh%w (DMBO-d6): S
8.45-8.43 (d, 1 H J =52 Hz), 8.03 (bs, 1 H} 7.29-7.28 (d, J = 5.2 Hz,
1 H), 4Ezample; 3:1142-R-liformylhydroxyyaminokmethw]-hexanoyl}-pyrolidine-gri-canhe-
ES- VB: i€ feidi(6 methHlpiidiB2-i7amide?) ; found: 206.4 [ MrH . Exanple 5:
1-{2- R—& formyl - hydroxy-am no) - met hyl ] - hexano lF%- pyrrolidi ne-2-S-carbo-
xylic a E-t(“S-‘?qnﬂRﬂUBdp‘?rFPTBPWBQ-‘EﬁCP[‘f(H’Iﬂ H%Gﬁﬁ‘@r%/ ifreeediusprdb e 2d(bspayieed
accor di pgmbyParfifBemethyRhesasbic @cid Amgﬂw-[alﬁtlyswl Byfitlidine-2-carboxylic acid (6-
fornyl -am no) - pet hyl J-hexangi ¢ acid A-7 (R=n-butyl 2 and, .
pyrr ol i SeHy-pyridin-gylsamige £ dX(%CHey Gy &- By Fi d{Gmethyyyridyd).of-84s prepared crp
N = 1. Rne2-anbRoabdA gy Reldisticarbb oMy GENBHE) anci Bichlndladdoddibed 1
8. 3-8. Zg%(lm 1 H, 7.97-7.88 (m 1 H), 4.75 (bs, 1 H 3.82-3.72 (m. 2H),
3. 65- 3. K7 tggyniiigsis of pytrolidiae-2-cafyoxylis aripwigiin-gyl-amide (bydsotromic 3qid saithin 1. 04
(d, 3H) ExmapibH, calcd. for CL8H25FN404 (380.42); found: 381.7 [MrH . A-8 is

prepared from 2-chl orocarbonyl -pyrrolidine-1-carboxylic acid benzyl ester
and 5- ﬂHWBiBMSQjMLQBWa?ng e ilé).aé’sz\mw Tt e 1§ Redi’s (dfd = 4.4

pyrrol i fiznfR s@BIRNPKIthi AHRSIH (beym)%.@a?(by,ls,ugﬁz.@ez.f tm,dmpﬁsaﬂmﬁgh,d?ﬁ)?' t)
in Exampl e 1. rrol i di ne-2-S-carboxylic aci 5-1l uoro-pyri di n- -*i]z) am de
hydr obr ¢:6c!-¢iddJ s8-3 He, WNﬁﬁ-MM%GQF:C@*@N (§7645); dpung: 77 B+ 1 H
8.3-8.25 (m 1 H), 8.05-7.83 (m 1 H,

Example 4: 1-{2-R-[(formyl-hydroxy-amino)-methyl]-hexanoyl}-pyrrolidine-2-S-carbo-

xylic acid-(4-methyl-pyridin-2-yl)-amide

The title compound is prepared according to General Procedure A from 2-[(benzyloxy-
formyl-amino)-methyl]-hexanoic acid A-7 (R=n-butyl) and pyrrolidine-2-carboxylic acid (4-
methyl-pyridin-2-yl)-amide A-8 (X = CH,, n = 1, R; = 2-(4-methyl)pyridyl).

1H NMR (DMSO-dg): & 8.35-8.34 (d, J = 4.67 Hz, 1H), 8.08-7.98 (d, 1H), 4.75-4.73 (d, J =
4.67 Hz, 1H), 4.74 (bs, 1H), 3.73 (bs, 2H), 3.52 (bs, 2H), 2.49 (bs, 3H), 2.27-2.05 (m, 4H),
1.66-1.46 (m, 6H), 1.05 (bs, 3H). ES-MS: calcd. for CigHsN,O, (376.46); found: 377.7
[M+H].

A-8 is prepared from 2-chlorocarbonyl-pyrrolidine-1-carboxylic acid benzyl ester and 4-
picoline as described for the synthesis of pyrrolidine-2-carboxylic acid pyridin-2-yl-amide
(hydrobromic acid salt) in Example 1.
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4.62-4.59 (d, J = 7.87 Hz, 1 H), 3.46 (bs, 2H), 2.69-2.55 (m 1 H),
2.21-2.06 (m 3H. ES-Ms: calcd. for CLOHLI2FN30 (209.1); found: 210.4
[ MEH] . BEXsiopka090 PCT/EP02/06604
1-{2- R [ (fornyl - hydroxy-am no) - net hyl | - hexanoyl } - pyrrol i di ne- 2- S- car bo-
xylic acid-(5-nmethyl-pyridin-2-yi)-amde The title conmpound is prepared
accordi pgs (@n@qmrp@hdl?r 2yRsHIHEMOYH) ] oadir(é?ﬂazwo& lic acid benzyl ester

].- hexanoi ¢ aci

f | - h
oy 101 1 BNV US4 § 8-S, 18 Srbih g8 By b ot 77 DaAHO 648 (it o,

g. glesz-s 11 Qrﬁ,??‘f%h)’?b)@@é rﬁl H) 3%8%%(@?\}594@@3 3ﬁ%72 @&17985(% aﬂg S 54

(bs, 2I—6V|S galgd. fgrQQ’H@blsOs@i?P?@ fszurzd §4Qrﬁ[mﬂ=ﬂ 2.24 (bs, 3H) 2 11-1.87 (m

4 1. - 04
s, S SR b0 i £ b

pr epar e&inNMR]@MﬂQ der)oﬁc&|4§ (dhyiH i @2 i), B-Chtbsol). ire2%E~8 (Clbe'n*z§42 H&t er
and 5- h [ r e t

oyr ol | Qe 5AREe, M0, 7 (B 219, s 68 4RO 9008.0F W, N, BEMS: Saledfor
i 1 ExanBhhdVs0 (205.12); found: 2064[M+H]

2-S- (5-net hyl - pyri di n-2-yl car banoyl ) - pyrrol i di ne-1-carboxylic acid benzyl
ester 1E‘xﬁ?£§lé 53\’592{5@ [(fo$n§d ﬁgdﬁax}%rﬁﬁmﬂnethﬂ% Keanoyl}l'Byrréhéﬁeézbé-caM&

7.57-7
3. 7- 3. 6RYNGRCidHp ﬂuz:r@-pznqltslsZ-y famide. 41-2. 06 (m 4H) ES IVB caI cd for

C19H21 3 fu d
(5 ot hy 1S ey cprbthind, 8 bardt beoidiid o Genefd drbfdife & W@B@?‘E%%g‘“
8. 45- 8. éammomeﬁwﬂ-hs@qw:z}amds% (Rpxbutyl) ignd wrmdmeé’scqraowbc acl, (5-Hz,
11-1 3 6-2. 07 4
te v cﬁhfé'grzl’t'%:al"fﬁfg%ggk%z%@%z i b RS A,0l0) pﬁma’ﬂ/ﬁ . (ml o
1- { 2- R- [ HINIIRYPMSEH e/ 8. éﬁn&fbl) (mrétl'ﬂw ]3 &@@mdﬁ)}z QWrS@I (rru|1hlé, ‘Q?ﬂb@ai -

| {
11 ¢ 2SB-L 2 Ay BRSNS ) 9116 hent o OMRPAE IS R hP o8
f or ny| - &hi3hiy) ESaiSh ghlpd. I‘leX@nUnsENa@n éBSQ 42),(f93:|mi~ Bﬁﬂ y1[M+Hhd

rroI|| r"--I~' 5 £CH2, n
DY, O A% GERAP R 8- cfton FL IO Sfosnt Ty el g o
7.17-7. ﬂuorpmyndmé-wara@ekas depcrihed for7 the tsynthegis 19f pyolgines2-zay pmhczagld
3. 58- 3. W) (m 2H), 2.3-2.07 (m 3H),
1.65-1. é%ro?ﬁrbyf des(h 6'?@"’ &")é@%m&eg?cd for C20H30N404 (390.48):

f ound: Bsrrotidu{eran-sf]carbnwhp@cpi uerg-pyrisin2-yanidedadsebramigyacidhsaltii ne- 1
- car boxylyi\gvRGDMRRZYS s@BiEE7 {0 S=YI ML, 1H), 8.3-8.25 (m, 1H), 8.05-7.83 (m, 1H),
4.62-4.59 (d, J = 7.87 Hz, 1H), 3.46 (bs, 2H), 2.69-2.55 (m, 1H), 2.21-2.06 (m, 3H). ES-MS:
calcd. for CyoH12FN3O (209.1); found: 210.4 [M+H].

Example 6: 1-{2-R-[(formyl-hydroxy-amino)-methyl]-hexanoyl}-pyrrolidine-2-S-carbo-
xylic acid-(5-methyl-pyridin-2-yl)-amide

The title compound is prepared according to General Procedure A from 2-[(benzyloxy-
formyl-amino)-methyl]-hexanoic acid A-7 (R=n-butyl) and pyrrolidine-2-carboxylic acid (5-
methyl-pyridin-2-yl)-amide A-8 (X = CH,, n = 1, Ry = 2-(5-methyl)pyridyl).

1H NMR (DMSO-dg). § 7.95-7.92 (d, J = 8.52 Hz, 1H), 7.78 (bs, 1H), 7.6-7.58 (m, 1H), 4.55
(bs, 1H), 3.88-3.54 (bs, 2H), 3.33-3.29 (bs, 2H), 3.1-2.9 (m, 1H), 2.24 (bs, 3H), 2.11-1.87 (m,
4H), 1.48-1.26 (m, 6H), 0.87-0.85 (d, 3H). ES-MS: calcd. for CygH2sN4O, (376.46); found:
377.7 [M+H].
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pyridin-2-ylam ne as described for the synthesis of
pyrrolidine-2-carboxylic acid pyridine-2-yl- am de (hydrobromc acid salt)
i n Exanplwob2/18yea¢ ol i di ne- 2-S-carboxylic acid (6-ethyl -pyPcaEro2essham de
(hydrobromc acid salt) 1 HNWR (DVSO-d6): S 8.07-7.94 (m 2H), 7.27-7.25
(d, J =7.42 Hz, 1 H), 4.61 (bs, 1 H, 3.46 (bs, 2H), 2.93- 85(m2H)

2.61-2
TRy Es'zr%eb'd}ed frohf Zatotapboribyrdiche-1.oaollo 2l vehsy Mir b o8l

T Ty legiDe a5 RS RENIT e g ARSSS, of pyFlding-Reaosylisa -
1 i asusinecarismarbtilc &34 salin Exghyear de The title compound s
e

pr epar accordin Ceneral Procedure A from 2- [(benZ){)I
f or myl -4r{Rdnethyi- ﬂyw inmgsyleaphamey)-gymolidine-dcayboxyic agid enzy ester

I | 1 t ' A-8
¥ LGB MR eRsgay s 693@0%??II5J0I%I?EI*%°$”8J?ZII’f P S5P Al BT 85
17 Bl DEBOAS 4T MDD B6) e S, 85T (310, 2192 (5o, GO0k -2 501,

4 8 4.7, 3. 54 b 2 3.2 (bs,
AYESSTE ot o Gl SRalNL S e Calod”
for C1Jtyrsniine2-$-satbonyiic acisi (Somettwl-perigimnay)) amlee hydmbépweacmrsam

2- chl b | t D

tr::f I 8(r)rome @MS@Y&Q égl-sy[a gzﬁa‘zxﬁeés@rz?bé%@ ﬁ%{)hge%yﬁ?%gggs %12 Hz,

pyrr ol lﬂ'l)nel-@ &ﬂ b‘tH()yI3|4"7 (lec i i) p Rri3d (bse -3ph)y R-563.0& (hh yith).oBBevB ¢ calcd.dfosal t )
in Exargl g . L g I d

I(g tr?]@ﬁoP ﬁ%!?%dfr?%;ﬁug ﬁwﬁlﬂgéy(kgd?glbrom c acid salt) 1H NMR

(DMBO-d6): S 8.98 (bs, 1I—I), 8.49-8.40 (m 2H), 4.67 (bs, 1H), 3.49-3.47 (d,
2H), Examples?: (n2-Rillformybhydroxygening)-methyll-Esxavoyilcirtelidine?-Sogankv? F3N30

(259. 1)¢ hE:%ﬂﬂfG- Iéw&wﬁk& gel e 9:
1-{2-R [ (forny y-am ho) - rrethl] hexanoyl } - pyrrol i di ne-2-S-car bo-
xylic d edtlﬂ%spmmuod p%mr@naﬁedzaymrdm ive GEReral iRrpeedemmpoiram 24(bpnaytenyed

accor digggny %nﬁ%)%@th{fﬁ%ﬁw Scid A Wo(ﬁ%-ﬂdyg 'ééb! | @I%Tdme-z-carboxyhc acid (6-

fornyl-amno exanoi c_acid

pyrr ol ﬁih)ﬂ'@ylzdlﬁé-’r}ﬂ%éimqee‘\'&d?(é‘ @l nf iho‘:ho- %}(@'ﬁﬂIYHPWdyI]) am de A-8 [X = CH2,

“ = 1 fﬂgwg% (?I@réd b)) E‘H]@@‘?ts?]Y@F%I—I% 9'%1 a4 56*718"5@ é%oﬁ)%?‘éés gbfm 1
2H5 , 3 37&3 3. mm naH)za)SS 3;324m( BY), .05 (bsz m)zz:&z z(m (MHRH), 2.B2.07. 95 3H), 6H)
1.04 (q ar X fJIr\@“Ir% g ) s, 32, r %%@55%9% g??ﬁh é‘r@)oéaéagH% 188 3dMH -

A-8 |s oF o6 onyr-pyrro |c acid benzyl
ester ei - fluoro-pyridin-2-ylamne as described for the synthesis of

pyrrol ilﬂhr'ﬂéabl%bﬁ?ém bl Gid6edibonyl-pyrrolidine-1-carboxylic acid benzyl ester and 6-ethyl-
pyridin-2-ylamine as described for the synthesis of pyrrolidine-2-carboxylic acid pyridine-2-yl-
amide (hydrobromic acid salt) in Example 1.
Pyrrolidine-2-S-carboxylic acid (6-ethyl-pyridin-2-ylamide (hydrobromic acid salt)
1H NMR (DMSO-de): § 8.07-7.94 (m, 2H), 7.27-7.25 (d, J = 7.42 Hz, 1H), 4.61 (bs, 1H), 3.46
(bs, 2H), 2.93-2.85 (m, 2H), 2.61-2.56 (m, 1H), 2.18-2.09 (m, 3H), 1.44-1.39 (m, 3H). ES-
MS: calcd. for C4,H,7N3O (219.1); found: 220.2 [M+H].

Example_8: 1-{2-R-[(formyl-hydroxy-amino)-methyl}-hexanoyl}-pyrrolidine-2-S-carbo-
xylic acid-(5-trifluoromethyl-pyridin-2-yl)-amide

The title compound is prepared according to General Procedure A from 2-[(benzyloxy-
formyl-amino)-methyl]-hexanoic acid A-7 (R=n-butyl) and pyrrolidine-2-carboxylic acid (5-
trifluoromethyl-pyridin-2-yl)-amide A-8 [X=CH,, n=1, R, = 2—(5;trifluoromethyl)pyridyl].
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pyri di ne-2-yl -am de (hydrobromc acid salt) in Exanple 1. (6-fl

uor o- pyridi n-2-yl) - (4-nmet hoxy-benzyl)-am ne To a sol ution of

2, 6-di - f IworoeAmyet dine (2.2 g, | equiv.) in DVF (20 m) i ecadwezioscho4ret hoxy-
benzyl amine (5.6 g, 2.2 equiv.) and potassium carbonate (12 g, 4.4 equiv.).
After heating at 50C for 16 h, the solution is cooled to rt and filtered

t hr ough 1FIGNMR9(DM'§@—dE)' btews-s 3‘53(m cz@nfrﬁgé (53 qdi)uméﬂ:rm &ﬂlaceq Mf%ﬂg 4The
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7.49-7. d v, 6. 90- 6. 85 2
;a7 1&31,3 IEA% caldd. For @%ﬁsmtﬂjﬂ)@sﬁ%m&n@&s@r@ %\m)] o |v(rs m CalHZ:d Cor

C13H13FRR® is (Pzg@f%)from &u@moroge@onyltwnrpl} liney1 sa(w!m@;%' bsmayhiestep and 5-
yl -car b@rﬁﬂ?ﬁ&né@lﬁlﬂ-b%d@Z%rﬁmﬁaé?QPé!J:rIb%d%l‘ %&%MM&SI@%feﬁyrrohgi?fe- ¥ xﬂzﬁ’cﬂgo

PCT/ EP02/ 06604 "2-chl or ocar bonyl - pyrrol i di ne-1-carboxyl'i"c acid benz ester

and (3- ﬁF'QWBd'BWQW?WQ%MEQW& gsiskpall) N-Bxampde 1s reacted to give am de
i nter m%ﬁ‘oﬁdﬁﬁe ZdS&Fa'i'b&@ﬁIcfé}ﬁd R@-@rnﬁd&%hﬁ?ﬁ;@ox dYridfn- §-ylalg dbe %h}(drobromlc acid

(pyridin-2-yl-carbanoyl )-pyrrolidine-I-car yl'1c dci ester 1n
Exanpl eSM) This inter- nediate is treated with 90% agq. TFAto give the

E hé' eJCgﬁﬂ@MRd(DMslj;ﬁd%g 8%@1%88&9%646 gn,G%H)C' 6186§ & 11, ﬂ)ztg Y 78€d ol

5. 30- 5. 284497 gn) 1HRB 2622-308 9y @H)zﬁﬁ MSz 008d 110y 1 (i AND. (2531W80und:éa66(2 for
C18H18 (343.35); found: 344.3 [MtH]. Pyrrolidine-2-S-carboxylic acid
(6-fluoro-pyridin-2-yl) amide hydrobromic acid salt Title conpound is
prepared from above_internediate as described for the synthesis of

pyrrol i Example & hdZR-[(formyl-dygyexydamino}methyllhgxaneyltpyroliding-2a8icarker t )

LnsgxznggﬁécldikGHuUngm%)-am ide - ‘21 gg 2([3”9 1 H),Z 6.21-6.17 (m 1 H),
H, 1.99-1.91 (m 1 H),

1.58-1. ABe (t\*a'? %m)pouee‘, lwreeaﬁédacep@nmmmm rO(:Q@gelé\ frar Aifberzyipxp

[ MEK] . Fordy rﬁiné ethyl]-hexanoic acid A-7 R-n-butyl) and. pyrrolidine-2-carboxyli id (6-
1-{2- R—}‘!(fgi&)é )Om g)l -am no)-neth (J hext)é%\o py I’I’O|el Fanreogl%agér &.

xylic a H‘QIQ'(PXr"@U'é’rﬂh@I‘ﬁ@IA'P-%xyC'ﬁgflnl-d Rz 91(5 HPEE"@M)WI"@Y'I? corrpound i s

ot - ATAMSIAE SRS e, L0yl 1 oS PEREH 70 . 10
pyrrol i a8 ﬁ'a,rﬂd)(;ﬂ 12:34¢i (en,(2A)63.24i (ba;eiﬂh)jlz -2@;6y(np)4hl)d|1r642195 YmafHlle A-8
S5 29 (BLUP ) ESYS A @ LY foog B S B3 0} 2 o0
Hz, 1 H\8 & ageparepbfrem mhjoroga SN pBTqidinesHparbaxyic #did, benzyl) ester. BAd (s,
3H) 2. fdn]or& §§"'?"$5)ylar§'|9§0ﬁ|% 0(%% z{lg% jngll) thet s%thésé?’of( r'p‘S/erI'l_&ne-é cgl%ofqﬁﬁ: ag’bb

ES-MS: calc
pyridine-2-yl-amide (hydrobromlc acid salt) in Example 1.

(6-fluoro-pyridin-2-yl)-(4-methoxy-benzyl)-amine

To a solution of 2,6-di-fluoro-pyridine (2.2 g, 1 equiv.) in DMF (20 ml) is added 4-methoxy-
benzylamine (5.6 g, 2.2 eqﬁiv.) and potassium carbonate (12 g, 4.4 equiv.). After heating at
50°C for 16 h, the solution is cooled to rt and filtered through Celite. The filtrate is
concentrated under reduced pressure. The residue is purified by silica gel column
chromatography using a gradient of hexane:EtOAc (19:1->4:1) to give the title compound.

TH NMR (CDCl,): & 7.49-7.41 (dd, J = 788 Hz, 1H), 7.24-7.28 (m, 2H), 6.90-6.85 (m, 2H),
6.19-6.13 (m, 2H), 4.40 (d, J = 6 Hz, 2H), 3.80 (s, 3H). ES-MS: calcd. for C43H;3FN,O
(232.25); found: 233.4 [M+H].
2-8-(6-fluoro-pyridin-2-yl-carbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester
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found: 407.3 [MtH]. Pyrrolidi ne-2-S-carboxylic acid

(4, 6-di-nmethyl-I-oxy-pyridin-2-yl) am de hydrobromc acid salt

2- chl or ocapwengd79pyrrol i di ne- 1- carboxylic acid benzyl est@cCTa®d2/06604
4,6-di -nmethyl -pyridin-2- ylamne is reacted to give am de internedi ate as
descri bed for the synthesis of 2-S-(pyridin-
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1. 92 Hz Lo, 3 9 é@te{gﬁip 1
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1 H, 4p910hdilr®92 (:atboxyhca@idzt@nﬂne—Zlyleldé;(fﬂlarcibrcﬁﬁlc(am]d <2H) in Bcaﬁipleé bs, 2H),
3.22 (b b 4 2 (d,
325 3%&"“%?@ 8%'-%72?5%?)&"' éﬁ?ﬁ%g 7%?% 1%‘)3@8%&@2?95%%& oy 1ok 3> |
019H28h|\12£39 -1.69 2m4 gH), ‘féﬂ-ﬂdﬂl ?ﬁSﬂ_ﬂg[Nﬁ%ﬂ; 45E§m 1 8H). CES"g"SZ c‘érllcidarf@O&yOI-MFI\QOI d
4- met am de robrom c aci sa

g-cﬁor@cogrg @F&)é\’rﬁ?%p\ %e- 1-car bole i c acid benzyl ester and
4-met hyl -pyridin-2-ylamne is reacted to give amde internedi ate as
descr i bExample tl e 142-R-l{fosmyl-byydeoxJ-gmpino)-tieth@]-hexanoyl}-pyrrolidine-2-S-carbo-

car banmoy] 3 - g nzyl ester in Exanple 1. This
[ nterrre%* Qé('ar‘wsom"g&w %\APW%E%QT‘@ d by treatnent with HBr-AcCH
pr OVI de$he Hilet ¢anipouod rip quiephred adchivding BVESBne 6 : Préc&dube -/8 .fisdn (2d(behzyody-6 Hz,

Lo Brtariforflmns e b A7'fkeghulh aft Bhdiflpels- ool A%-(4:

2. 2- 2. Ogi-ihethyBHpxy-B@idvS2-yh-simide AF®EX €OHEONS 02 Rg 22t(4162)i-mbthyRttoxaRridyl]. M-H] .
Exanpl e

Pk IR (PMSOe) 5 8,28 (bsy THu 799 o5, dbhTo7f 125 A0 4PRE:3 € I BE%- 11

aci d- psz,d1|-|h)- 3821370 (e ZH)£3.6883.8(map812d (bss 1pY),eD8T ¢sh, 3B, @41 (b3, 8l), Sc3er al
ool ol A%, EER T, RE ) K, o) BN P BN, 8y
found: 407.3 [M+H].
Pyrrolidine-2-S-carboxylic acid (4,6-di-methyl-1-oxy-pyridin-2-yl) amide hydrobromic
acid salit
2-chlorocarbonyl-pyrrolidine-1-carboxylic acid benzyl ester and 4,6-di-methyl-pyridin-2-
ylamine is reacted to give amide intermediate as described for the synthesis of 2-S-(pyridin-
2-yl-carbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester in Example 1. This intermediate on
oxidation with MCPBA followed by treatment with HBr-AcOH provides the title compound.
1H NMR (DMSO-dg): § 8.2-8.19 (d, J = 1.92 Hz, 1H), 7.34-7.33 (d, J = 1.92 Hz, 1H), 4.98-
4.96 (d, J = 9.87 Hz, 1H), 3.48-3.46 (d, J = 6.49 Hz, 2H), 2.60 (bs, 4H), 2.55 (bs, 3H), 2.2-
2.09 (m, 3H). ES-MS: calcd. for C12H47N30 (235.13); found: 258.3 [M+Na].
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(pyridin-2-yl)-amde A-8 [ X =CH2, n =1, R = 2-pyridyl]. 1 HNW
(DVBO-d6): S 10.74 (bs, 1 H, 8.52 (bs, 1 H, 8.29 (bs, 1 H, 8.01 (bs, 1
Hy, 7.32 Wby2/10), 5.11 (bs, 1H), 4.35 (bs, 1H), 3.75-3. PET(EPD2/ddth4
2.71-2.44 (m 2H), 1-46 (bs, 6H), 1.06 (bs, 3H). ES-Ms: calcd. for
C17H24N4A04 (348.40); found: 349.3 [MtH|. A-8 is prepared from
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benzyl ester and 4,6-di-nmethyl-pyridin-2- ylamne are reacted to give am de
i nter maﬂx:ahglea‘m dle{SZ;Ri[(ieﬂnflm'ydr@q-amM6)&13éﬂ'nyqf-he&aﬁoyl}-azetidine-2-S-carboxy-
(pyri dlln 2 }llbfﬂyé" "p_af!rﬁa/rln?depyrrol i di ne-1-carboxylic acid benzyl ester in

Exanpl erqact
The title compound is prepared according to General Procedure A from 2-{(benzyloxy-
formyl-amino)-methyl]-hexanoic acid A-7 (R=n-butyl) and azetidine-2-carboxylic acid
(pyridin-2-yl)-amide A-8 [X = CH,, n = 1, Ry = 2-pyridyl].
1H NMR (DMSO-ds): § 10.74 (bs, 1H), 8.52 (bs, 1H), 8.29 (bs, 1H), 8.01 (bs, 1H), 7.32 (bs,
1H), 5.11 (bs, 1H), 4.35 (bs, 1H), 3.75-3.55 (m, 4H), 2.71-2.44 (m, 2H), 1-46 (bs, 6H), 1.06
(bs, 3H). ES-MS: calcd. for Cy7H24N4Q4 (348.40); found: 349.3 [M+H].
A-8 is prepared from azetidine-1,2-dicarboxylic acid 1-tert butyl ester and pyridin-2-ylamine
as described below.
2-S-(pyridin-2-ylcarbamoyl)-azetidine-1-carboxylic acid tert butyl ester
Boc-protected azetidine carboxylic acid is prepared by reacting the free amino acid with Boc-
anhydride in the presence of NaHCO;, THF:water (1:1 v/v). The protected amino acid is
coupled to 2~-amino pyridine using HATU/DIEA/DMF to yield the protected amide.
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intermediate on with treatment with HBr- AcOH provides the title conpound. 1
HNW (DMSO-d6): S 11.3 (s, 1 H, 10.2 (bs, 1 H, 7.87 (s, 1 H, 7.17 (s, 1
H, 4.61 ¥e,02a03#¢ 2.60 (s, 3H), 2.58 (bs, 1 H), 2.50 (sPCIHPO2/@604/-2. 06
m 3H). ES-MS: calcd. for C12HL17N30*2HBr (219.28); found: 220.5 [ M+H|
free base. Exanple 14: Synthesis of

1-{2-R- [1Hfmm(bt)@}g?r53s<52mgw -ompt 910&1755696&@”@»' }3@7 283(dd 1H), 5.02-4.97 (¢ J
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(219 28 anpl e 15:

1-{2-R- %‘?I‘f‘ sﬁ?ﬁ? 0%9%5%5§qﬁ?%%?@ﬁ@anoyl }-pyrrolidine-2-S-carbo-
xylic aEVUO(@nhMmgbq;MibdaﬁdZM-ﬂbmmmPYﬁdimz-wl)eawmdwdnbh’renm egsdd ed
accordi ggeto General Procedure A from 2-[(benzyl oxy-

formyl -am no) - net hyl ] - hexanoic acid A-7 (R=n-butyl) and
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(pyridin-2- yl-carbamoyl)-pyrrohdlne- ~carboxylic acid benzyl ester in Example 1. This

intermediate on with treatment with HBr-AcOH provides the title compound.

1H NMR (DMSO-dg): § 11.3 (s, 1H), 10.2 (bs, 1H), 7.87 (s, 1H), 7.17 (s, 1H), 4.61 (s, 1H),
260 (s, 3H), 258 (bs, 1H), 250 (s, 3H), 2.17-2.06 (m, 3H). ES-MS: calcd. for
C12H47N30*2HBr (219.28); found: 220.5 [M+H] free base.

Example 14: Synthesis of 1-{2-R-[(formyl-hydroxy-amino)-methyl}-hexanoyl}-pyrro-
lidine-2-S-carboxylic acid-(4-ethyl-pyridin-2-yl)-amide

The title compound is prepared according to General Procedure A from 2-[(benzyloxy-
formyl-amino)-methyl]-hexanoic acid A-7 (R=n-butyl) and pyrrolidine-2-carboxylic acid (4-
ethyl-pyridin-2-yl)-amide A-8 [X = CH,, n = 1, Ry = 2-(4-ethyl)pyridyl].
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1 H, 7.99 (s, 1 H, 7.49-7.47 (m | H, 7.37-7.33 (m 1 H), 4.85 (bs, 1
H, 3.87-3.74 (m 4H), 3.21 (s, 1H), 2.29 (bs, 1H), 2.19-211 (m 3H),
1.65-1. 44W0rp/1@4¢ 1.03 (bs, 3H). ES-Ms: calcd. for Cl8HPENAPS2/(68T8. 42) ;
found: 379.2 [MtH]. A-8 is prepared from

2-chl orocarbonyl -pyrrolidine-I-carboxylic acid benzyl ester and 3-
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( DVBO- d ANBrS 11-1), 10.26 (s, 0.4H), 9.90 (s, 0.6H),
8.51-9..49 (m 1 H), 8.29-8.26 (m 1 H), 8.17-8.14 (m 1 H), 8.03 (s, 1 H),
7. 98- 7. Example 18} 1-2-Reftformpkhydroxyiaminojnaahyibbexarbyl)pyreolkling-asS-caito-

Coorpanifie BT o i ol 1 ©0e S D hared from
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aorror | IR Rt ABRaIO S A, 1 8400 B85 n e it 286, 1
in Exan’pe@zypxy-pyridin—2—y|)-am|de A-8[X=CHz;n=1,R = 2-(3 benzyloxy)pyrldyl]
1H NMR (DMSO-d;, rotamers): § 10.94 (bs, 1H), 10.34 (bs, 1H), 9.88 (bs, 1H), 8.10-8.09 (m,
1H), 7.99 (s, 1H), 7.49-7.47 (m, 1H), 7.37-7.33 (m, 1H), 4.85 (bs, 1H), 3.87-3.74 (m, 4H),
3.21 (s, 1H), 2.29 (bs, 1H), 2.19-211 (m, 3H), 1.65-1.44 (m, 6H), 1.03 (bs, 3H). ES-MS:
caled. for C45H26N,O5 (378.42); found: 379.2 [M+H].
A-8 is prepared from 2-chlorocarbonyl-pyrrolidine-1-carboxylic acid benzyl ester and 3-
benzyloxy-pyridin-2-ylamine as described for the synthesis of pyrrolidine-2-carboxylic acid
pyridine-2-yl-amide (hydrobromic acid salt) in Exarhple 1.
2-S-(3-benzyloxy-pyridin-2-ylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester
1H NMR (DMSO-dg): § 10.1-10.0 (d, J = 18.1 Hz, 1H), 8.21-8.16 (m, 1H), 7.73-7.40 (m,
12H), 5.32-5.26 (m, 4H), 4.66-.4.64 (m, 1H), 3.67-3.54 (m, 2H), 2.38-2.23 (m, 1H), 2.06-1.93
(m, 3H). ES-MS: calcd. for CasH2sNs0,4 (431.48); found: 432.3 [M+H].
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Pyrrolidi ne-2-S-carboxylic acid isoquinolin-1-yl) am de hydrobrom c acid
salt 1 HNW (DVMBO-d6): $ 8.97 (bs, 1 H), 8.72-8.68 (d, J = 8.241 Hz, 1 H),
8. 48- 8. 46WQd2/102790 6.044 Hz, 1 H), 8.32-8.2 (t, J = 8.24 2OU/EPIO®6bE, 1 H),
8.18-8.15 (d, J = 7.98 Hz, 1 H, 8.07-8.0 (m 1H), 4.92 (bs, 1H, 3.52
(bs, 2H), 2.4-2.31 (m 1 H), 2.23-2.1 (m 3H). ES-Ms: calcd. for Cl14H15N30

( 241. 12?’ rrbfdme-2- Q‘E%rl?’o)ﬁ%'ﬂmd (3- benze(loxy- r|d|n-2-ylf-am|de hydrobromic acid salt
1-{2-R $benzy| oxg@f or myl -am no exanog rrolidi ne-2-S-carboxyl

caci d SNMBl ﬂ&))ﬁl‘&ﬁﬂ@ AHN &J@Q(@Dﬂ@b&%‘) 24 (m) 181)(6917.89 (ma1BD (S,

{0, ST B, S B ey B P Fosthati, Dy
11 1) 898¢My BH). &Q—MS galeg forsHar 0 SHBH( 294, 35)Hpund2 29532M2611 {ree base.,

0. 946-079 Wb&%M %wvtéﬁ*-*é%r‘*&’e%ﬂﬁzé% Sy e oo Al

f ound: BBSBHZYEWI?Y"CERM)-GMGE I I _

iyl{ |20RaC| d qu PWE@XXP '@ge)f)illﬂgé’?‘lét}) hﬁ)@?r%%n%ﬁé%pr ejpgrﬁégc?grcgpﬁg to
Gener al SBBdbsacﬂH)eSAGf(bsxrﬁl-D B.8BSBS/(ny)3H), BG5H63 &) 2id)) 3rSthQ [mhe 2016 aC| d
15 B Babht i ngo-Rug el e 676 B L B g 3 e eBgdR

(bs 1H)opnd,055953[(l\&ﬂ-H]0 3H), 9. 98 (s, 0 7H), 9. 34 (s, 1H) 8.61(s, 1 H),
8.26-8.23 (m 1 , 8.09-8.06 (m 1 , 7.99 (s, 1 , 7.92-7.87 (m 1

2. 25. Zé%%ﬁq—a% Vg Ry Ry ﬁsmf*o?ﬁu%h{ ﬁhé%mw@g%@nézfscé *%
C22H2 8 Ny qaltiisom)molimm-rymmld% 3 [I\/H—I] A-8 is prepared from
gmcggoaﬁ’?%g’ﬂ nemﬁﬁ éégér‘%‘%ﬁeé} he s nt @g{ag l%?&?c%r r 3S?r§&ngqg>eﬁ§¥l%)8'xyl e
aci d pyﬁorruylrmmao)yrmetraﬂﬂhe&ar(qwcacmbr% éRa@bdtyQalanl,ﬂ byrrcmdamﬁ earboxylic acid
2o (CUARLBIR T SAEARY L R 0L R 0o leogappgy| e 2cl.d benzyl ester 1 H
8 66 8. 8 NMR (DM§Q-ds, ao@m%s)zawri'ﬁ (bs,HH), 8028-(8, agngmsH)o 6H), 846170.88 (m
( m 2|_|)(n?71l-§8329-%36(¢]n %51 35 @9;&6‘(%03{9 ﬁj—ﬁ Adatoi 3y . 7@2';0 7h
2. 55- 2. 83), 4B2 (bbb 1HR 3]29(2)3,01]]-!)( @283 2 (rBSANS1.53a1.40 (mf Bi), OZJAH;{H)N(?&B& ES-
(7o skt oSNl My P . SrPomLe 2
H, 9.48-§is Pﬂepla)ed 8098Q&hﬁﬁoc(ddmny[kpyﬂthdme%ce(rboxyﬁc Hicid Befy ®sBS and 1-
amino-isoquinoline as described for the synthesis of pyrrofidine-2-carboxylic acid pyridine-2-
yl-amide (hydrobromic acid salt) in Example 1.
Pyrrolidine-2-S-carboxylic acid isoquinolin-1-yl) amide hydrobromic acid salt
1H NMR (DMSO-dg): § 8.97 (bs, 1H), 8.72-8.68 (d, J = 8.241 Hz, 1H), 8.48-8.46 (d, J =
6.044 Hz, 1H), 8.32-8.2 (t, J = 8.24 and 8.93 Hz, 1H), 8.18-8.15 (d, J = 7.98 Hz, 1H),
8.07-8.0 (m, 1H), 4.92 (bs, 1H), 3.52 (bs, 2H), 2.4-2.31 (m, 1H), 2.23-2.1 (m, 3H). ES-MS:
caled. for C44H45N30 (241.12); found: 242.3 [M+H].
1-{2-R-[(benzyloxy-formyl-amino)-methyl]-hexanoyl}-pyrrolidine-2-S-carboxylicacid
isoquinolin-1-ylamide
1H NMR (DMSO-d¢): § 10.8 (S, 1H), 8.50 (S, 1H), 8.49 (S, 1H), 8.28-8.25 (m, 1H), 8.16-8.14
(m, 1H), 7.97-7.91 (m, 2H), 7.79-7.74 (m, 1H), 7.63-7.59 (m, 5H), 5.08 (bs, 2H), 4,81 (bs,
1H), 3.90 (bs, 2H), 3.78 (bs, 2H), 3.14 (s, 1H), 2.35-2.26 (m, 2H), 2.19-2.10 (m, 2H), 1.51-
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(s, 1 H, 8.15-8.12 (s, 1 H, 801-7.92 (m 1 H, 7.80-7.75 (m 1 H),
4.68-4.66 (m 1 H, 3.53-3.48 (m 2H), 2.66-2.59 (m 1H), 2.26-2.09 (m
3H). ES- MBoocadwge for CL4HLSN30*2HBr (241.29); found: 222TEPPMddP4 free
base.

1-{2- R [ (benzyl oxy-fornyl - am no) - net hyl | - hexanoyl } - pyrrol i di ne- 2- S- car boxyl
i cacid 1in| (mtnl 6H); D.YGaoae (I H=N3/B7 (HEVSB)d ES-M6: Lalc82 fdr bG,H:AN), (592F8);( bs,

1 8. 42 (bs, 1 H), 8.25-8.22 1 H), 8.08-8.05 1
H)7 o 1ot (‘?TEMH)% 225%5 69 (H)m 1H, 7.63 Elr)ns, 5E)|), 5.07 (bs, (ran),

4.534 (bs, 1 H, 3.92-3.82 (m 2H), 3.76-3.67 (m 2H), 3.14(bs, 1 H),
2. 33- 2. Example 2F) 1-{2R-|(formyddydnexyzainino)-nsathyl]4exanpylbHyrroliding-2-Sicadihd-.

ES- ME: 8@'%%‘?@&%@?&%% (502.60); found: 503.4 [MtH] . -29 WO
02/ 1027 anpl e 18:
1-{ 3 E Thé d'rtlay¢onhgaimdxigz-mebar@§ amr?rq:rhg idﬂe&emma}ll Promedure di rfeon? - H{bmuzblogy I ![ c
aci d- 4- - Q I ordi.ng to
Gener al If%;ng 'ﬁ%feh%h&p%e&éﬁtﬂ% b%c@ F‘oxy(h ﬁ émdr?gfml%%?lé Fgﬁgﬁgng‘f@ acid
A-7 (R—qurbahryﬂi yl-amileae-8{X & Cids, kaarl’buos@humoml]d 4-
R ¢ DRGSR OGS PR 1682 02 150, D 5,651 % P P
é % 37 8B8(s, TH),B.2618.23 (m, IHY58.68-8.06 (M), 1H% 089 (HH), 1292-7 .8%.(BD1H), 3=07zﬁm792H)
2H), 1. t'ﬂs“%% s, 1%0@?1?]72_%%4*%@% kL2, &?@%@&62%@%@ '43) ;
1‘10;1ndt ;&Bgfs [SM)J-ES M‘Ss?&%lpw ?r%iiﬁzmmdr(m;zw)etduddmm [&é-d—ll]car onylbl f: aci d
er ?sp?%%zﬁ% gﬁr b§|¥ din eq\ef“ e e(gv%e
Azeti di he 2> ST HbL d X/Xé?éﬂﬁ) n 5d
amni [10 ?aMGwlrMUelaw&o?tﬂad?fm the wy\thedlsrr:f pys'?n%néiaiﬂﬁfﬂfxg}g ﬁéﬂl:pjéﬂnhnam-@l-? t he
protec e is treated wi i oxane to
gi ve HC H""%W}"?"e%?’ &%Q&@ ?ﬁ)l\ﬁ/% %’Bﬁgd d6): 8 8.41 (bs, 1 H), 8.17-8.14 (d, J
= 8.24 Eﬁ-(qhmd)lm-:i’-yﬁﬁrﬂarﬁﬁyloqbyrrbhdnﬁ-ﬂ-éarbldxyhdabw benzgBedtbs, 1 H), 4.2-4.12
(m 1 3
ol cd.  HNERsREe R stortle & di o 8, T 9 20 karBh & oR08 65 (m. 1F.
e D e e St e
1 1

Gener al d fiH (‘be X i wP¢ acid
A-7 ( R=(mbaity|2.58ad3aget 1 H),&42-20Ar (OXIH). ESMS] édied. for CpHxNsOs (375.42);

found: 376.3 [M+H].

Pyrrolidine-2-S-carboxylic acid quinolin-3-yl) amide hydrobromic acid salt

1H NMR (DMSO-dg): § 11.4 (s, 1H), 9.40 (s, 1H), 8.93-8.92 (bs, 1H), 8.63 (s, 1H), 8.30-8.28

(s, 1H), 8.15-8.12 (s, 1H), 8.01-7.92 (m, 1H), 7.80-7.75 (m, 1H), 4.68-4.66 (m, 1H), 3.53-3.48

(m, 2H), 2.66-2.59 (m, 1H), 2.26-2.09 (m, 3H). ES-MS: calcd. for C,4H;5N;0*2HBr (241.29);

found: 242.2 [M+H] free base.

1-{2-R-[(benzyloxy-formyl-amino)-methyl]-hexanoyl}-pyrrolidine-2-S-carboxylicacid

quinolin-3-ylamide

1H NMR (DMSO-dg): § 10.82 (bs, 1H), 9.33 (bs, 1H), 8.60 (bs, 1H), 8.42 (bs, 1H), 8.25-8.22

(m, 1H), 8.08-8.05 (m, 1H), 7.91-7.86 (m, 1H), 7.73-7.69 (m, 1H), 7.63 (bs, 5H), 5.07 (bs,

2H), 4.84 (bs, 1H), 3.92-3.82 (m, 2H), 3.76-3.67 (m, 2H), 3.14(bs, 1H), 2.33-2.17 (m, 2H),

2.12-2.06 (m, 2H), 1.67-1.45 (m, 6H), 1.04 (m, 3H). ES-MS: calcd. for CzHa:N4O4 (502.60);

found: 503.4 [M+H].
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met hyl -pyridin-2-yl)-amde A-8 [ X =CH2, n =1, RL = 2-(5-Me-pyridyl)]. 1 H
NVR (DMSO-d6): ~ 8.07 (bs, 1 H), 7.94-7.91 (d, J = 8.24 Hz, 1 H), 7.56-7.53
(d, J = 8wb221b7901 H), 4.79 (bs, 1 H, 4.13-4.04 (m 2H) pC3/EF82/(ds84 1 H),
3.37 (bs, 2H), 2.28 (bs, 1 H), 2.17 (bs, 4H), 1.18 (bs, 6H), 0.77 (bs,
3H). ES-Ms: calcd. for C18H26N404 (362.43); found: 363.3 [MtH. A-8 is

prepar eg E@@c eme%u 2URARfokmal-By 8RS E0xMin I)-hek&hdylpaz - -
5- et hy xp rl t gfm 'r?édag descri |beog ngéetlhg\;vjqe;,&zetl{ p| néelttdlﬁé:[:zes cftoxy
2-S-(5- HE@HSH'%S‘}‘?WU’FW’E"QT?Cﬂﬁﬂ‘A%yI yam de The N-Boc protected am no aC| dis

coupl edThe RreaBdrifouddr isdpr'é%a#é'iil Bécdrdiny/ B! @@ﬁé?MFPF&edMﬂeeAdfrér'ﬂeZ—Rbgﬁ%

am de. The Protected amde is treated with 4 -di oxane to give H

|
salt of fgMyl-amug mtwr*ﬁé'?% W/@oﬁmw> fnri| ﬁmdmn%@r@ewhca%d 44 (bs,

L) Brihfpbfaks yamcs £8 (e O, = 1 RO0TeMebeinl > 824 te. 11
2. 47 (S1H3J}Llyl (@@@/@e ): & é@rS 3(50«1 ¢f0f1m§M3:@14—|_1)9q14.§)0 fd@u[n.d 23144 131){7(/#611

Exanpl e72 d, J = 385 Hz, 1H), 8.06 (bs, 1H). 4.39:4.30 5-
1-{2-R-g fo& %y rozx -%m?no)(-s FR -he%<am )%Zeta,l_fdz&d J- -A'gal-r1 - x lic

aci d-5 Iﬁéﬁoﬁbér'&;i} |2eﬁ1n(b2 yHAr- 4k (b e 4ﬂ|4é (e U @3i (bs, p?'@p&SeMSa@aJ@i dDrhg to

CGener al APy r e xy- formyl-am no)-nmethyl]-hexanoic acid
A7 (R-r?l?eb}-p? ‘1@%1 (g?lzgmg)zfeb?b |%é§b§ﬂ§g$]gox lic acid (5-

1 ot o- Py Ischrapareq frpmeanetiding: - ficatboyile agid &-tert ity ester.areL4melwl- awid)rrZ- 1 H

NMVR ( as&'e&négdﬁgéwlw 836833(t J =3.3&5.2 H,
8.01-7.93 (dd. & 8.52 Hz, 1 H), 5.08 (bs, 1 H, 433(bs 2H) |

3.74 (bézeﬁlepZ %(s-me(tbﬂ-pmqyn-Zzylaqrtxansoyl)zm)-de 1.42 (bs, 6H), 1.03 (bs,
3H) . ESTNSN-BBE %Fbteété’ﬂ aﬁ:ﬂﬂd'@gig WQ&U;‘I&?% §9a)m|nc§ ¥ Witine %gﬁ? HANHEA ol S

prepared fromazetidi ne-1,_2-di carboxylic acid ester an

B et hy Vsl e grelected pmie e peclaeiod evmitalisuaisy ww&épwwsaﬁdloxane to give HCI

2- S (5- Ehiver A-gpyri di n- 2-yl carbanoyl ) anmi de The N-Boc protected amino acid is
coupled to 2-anmino pyridine using HATU DI EA/DM- to yield the protected

ani de. THNMRADMERde)adi @161 i(ks, 1Ha8.86-8vi4 (4, 4 =HER, b (9%706 (¢ Je 818

. e ab ) SR EE 1 K2UR, CENERs B IME 2 qa-pbaldh 27 K .
[Mﬁ]? Exﬁawr:ﬁ} Zaz@lforésemm&mﬂm1)ff@un¢9192cﬂ1[w®]( 195.08); found: 196.2

1-{2- R- Ekhdiple/ | 191y H-@XRBBHANLhyEroRY ahiiRE MBI héRdnb L AF e Bine-22s SRR
xylic acid-5-methyl-pyridin-2-ylamide
The title compound is prepared according to General Procedure A from 2-[(benzyloxy-
formyl-amino)-methyl]-hexanoic acid A-7 (R=n-butyl) and azetidine-2-carboxylic acid (5-
methyl-pyridin-2-yl)-amide A-8 [X = CH,, n = 1, R, = 2-(5-Me-pyridyl)].
1H NMR (DMSO-ds): § 8.07 (bs, 1H), 7.94-7.91 (d, J = 8.24 Hz, 1H), 7.56-7.53 (d, J = 8.52
Hz, 1H), 4.79 (bs, 1H), 4.13-4.04 (m, 2H), 3.48 (bs, 1H), 3.37 (bs, 2H), 2.28 (bs, 1H), 2.17
(bs, 4H), 1.18 (bs, 6H), 0.77 (bs, 3H). ES-MS: calcd. for C4sH2sN404 (362.43); found: 363.3
[M+H].
A-8 is prepared from azetidine-1,2-dicarboxylic acid 1-tert butyl ester and 5-methyl-pyridin-2-
ylamine as described below.
Azetidine 2-S-(5-methyl-pyridin-2-ylcarbamoyl)amide
The N-Boc protected amino acid is coupled to 2-amino pyridine using HATU/DIEA/DMF to
yield the protected amide. The protected amide is treated with 4.0M HCl-dioxane to give HCI
salt of A-8.
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xylic acid-(5-trifluoronethyl-I|-oxy-pyridin-2-yi)-amde The title conpound
I's prepared according to General Procedure A from 2-[ (benzyl oxy-

f or nyl - anwoepAmsdhyl | - hexanoic acid A-7 (R=n-butyl) and PCT/EP02/06604
pyrrolidine-2-carboxylic acid (5- trifluoronet hyI - 1- oxy-pyridin-2-yl)-amde

A-8 [ X =CH2, n =1 Rl = 2-(5-trifluoronethyl-1- oxy)-pyridyl]. 1 H NWR
DVSO-d 8 9 6 (d,
( MBO 3@){ NMRQDL%éJa@ gkcﬂ)%os 1ﬁ)4‘88}|_7i)6@1ﬁ(é%7d]3'8f4 i, h‘@ 7X0th. 96?d ﬁ—'ézﬁ) (

3. 40.3.Hp hhy 583Hps, tH)a4. 2(4@2 irg.q)H) 32991%9520112“(%2 ' zazmzm,zé s, 3H).

1.67-1. 8. nﬁ@lca@ﬁ) for]C g:i”é'\? 33%@11 for C19H25F3N4CX5 (446 43);
found: 447.3 [ MtH| 62/ 10%790 PCT/E 02/ 06604 A-8 is prepared from
2-chl or ocar bony| - pyrroI|d|ne 1-carboxylic acid benzyl ester and 3-

am no- qEXaBRIenc20is Ryl Baaylf'wﬂwmagwmn@gﬂwﬂd?ewPvaﬁzet'ﬁ@ez?-%mmy| ic

aci d pyxyift A8d-5-tiioro3pyriinoyidmy om ¢ acid salt) in Exanple 1.
2-S-(5-trifluoronethyl-1-oxy-pyridin-2-yl carbanmoyl)-pyrraolidine-1-carboxyli

c acid T Aiflg| casapaundois prepdred 2958riing. iy iGasierali Recadura ri dsaym iZl(kenzglosenzy |
ester apfn@=driihb)- H@rr@nmewﬂ.m@wdd iy Q(R—Mltﬁﬁ?lf' ndi saz@ﬁaﬁé Q%atré’oﬁhé’ achimsle

I nternedi ate as described for the synthesis 2- pyri di n-

2-yl - caﬂ‘l?&?r‘@y'l'q'ﬂ'@ylf')'ﬁ'lnidﬁlm‘épi"ﬁ'r‘zb)ﬁxyi,l% 'a&(@'f:tﬁéﬁ'ﬂw ester in Exanple 1.

Thi t d und. 1 H
R | NI BME Ry, 8% 533kt 01|_7|-|))W8 8 dSERA pr:s)g ‘82 L4408 TSBREPS
7 98 (495 & $H2 Hz7 18, § (bSQH)l) 4;833(bs72+$)43(7é (bs, H1)33.58 Sos12H). 241 (15, 2995 26

H) J )71 a2 %%H%lzf%s (b3, %H? Eb- KA@ Félga*)f?r cngisghﬁcgtgal\ég@g) %@(bdg%?g%[ +§|E

410. 2 [Mﬂ_q]s prepgﬁrgq)frpm qz@ngng1@aqhgajja9xyh§ agisli titert butyl ester and 5- methyl-pyr|d|n-2-
(5-tri f&lgg[ngrg%tagéh[)gecpwo‘pyrl din-2-yl) amde hydrobronic acid salt The

treat nent of ove N-protected internmedi ate w t h HBr- AcCH provides the

title Azahsdined-S-(5-lusrgpyiinG-yearbagayllamides, 1 H), 8.66-8.63 (d, J =
8.79 HZThelN%oc @o@&"t&i Q%xr{odéjcld% cou%)iefﬁ?to i’%mlri]o nd i I%angHQ‘MDIE%‘/DMg_EB &

7.14 H (3_ 63-2. 57
ES- V5. Yielidbe pmctmamm: mgr@tqcz%amwﬁ is fr@aﬁd Wwith760M HGhdigxanesagiye &l

1- {2 R-ga{uf&rtﬁg/f,—éggﬁlf,@(y am no) - net hyl | - hexanoyl } - pyrrol i di ne-2- S-car bo-
et hyl-1-oxy-pyridin-2-yl)-am de The title conmpound is

xylic aci

pr epar etH eﬁﬁ\é%l(laMiﬁ@ -do: @5&5&8&57 (@& dcedgRdizn 1H).0h82 (s BBhB0BXS- (M, 1H), 5.32
(bs, 1H), 4.17-3.98 (m, 2H), 2.93-2.74 (m, 2H). ES-MS: calcd. for CgH4oFN;O (195.08);
found: 196.2 [M+H].

Example 21: 1-{2-R-[(formyl-hydroxy-amino)-methyl]-hexanoyl}-pyrrolidine-2-S-carbo-~
xylic acid-(5-triﬂdoromethyl-1 -oxy-pyridin-2-yl)-amide

The title compound is prepared according to General Procedure A from 2-[(benzyloxy-
formyl-amino)-methyl]-hexanoic acid A-7 (R=n-butyl) and pyrrolidine-2-carboxylic acid (5-
trifluoromethyl-1-oxy-pyridin-2-yl)-amide A-8 [X = CH,, n = 1, R, = 2-(5-trifluoromethyl-1-
oxy)-pyridyl].

1H NMR (DMSO-dg): §9.15 (bs, 1H), 8.64-8.62 (d, J = 8.79 Hz, 1H), 7.98-7.96 (d, J = 9.34
Hz, 1H), 5.04-5.0 (m, 1H), 3.87-3.73 (m, 2H), 3.65 (bs, 2H), 3.49-3.48 (m, 1H), 2.34 (bs, 2H),
2.13-212 (d, J = 2.47 Hz, 2H), 1.67-1.45 (m, 6H), 1.03 (bs, 3H). ES-MS: calcd. for
CigH25FsN,O5 (446.43); found: 447.3 [M+H].
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formyl -am no) - met hyl ] - hexanoic acid A-7 (R=n-butyl) and
pyrrolidine-2-carboxylic acid (4- ethyl-1-oxy-pyridin-2-yl)-amde A-8 [X =
CH2, n = WP R10279®2- (4-et hyl -1-oxy)-pyridyl]. 1 H NVR ( DVS@Cag@)Ppn2/66684 47- 8. 45
(d, J = 6.593 Hz, 1 H), 8.35-8.34 (d, J =2.2 H, 1 H, 7.22- 7.20 (m 1
H, 4.92-4.89 (t, J =4.7 &3.02 Hz, 1 H, 3.85-3.80 (t, J = 6.49 & 8.24
Hz, 2H) A-8.i® rep(atﬁéd fﬂﬂrﬂ 2- &l&%cérbényl rohd?nseg‘il\_l/-'gatrbz) licThcid Henzgt 85teP ailaa $m

4H), 1.68-1. gb - calcd. for 0H30
(406. 48?‘"'@0‘&”&'&?“"3@? s[:r“m;ﬂ for the synthesis of pyrroiidine-2-carboxylic acid pyrldme-Z-yl—

2-S- (4- ahmél(hydr@mbnwébndlsan)%méxﬁﬁtfptéaﬂvyl) pyrrolidine-1-carboxylic acid
benzyl ester - chl or.ocar bonyl - pyrrolidi ne-1|-car oxyllc aci d benzyl ester

and 4- ey WWPB?'H‘*Q‘M’Q%VMW “'Zr'lé'%'tbéﬂ‘qyé) RyTiRlidifg-decarbexylicedi at acids
descri bg@n{gpres{d?e synthesis of 2-S (pyridin-2-yl -32 WO 02/102790

PCT/ EP02/0 604 = car banmoy] ) é yrrolidi ne-1-carboxylic acid benz¥I ester in
Exanpl e2rhlofeqag QW{’BW@SW&t CTROXWG | afist PERZXNiSSHE VSR tiuRFPIehY e mEidin 24 e

?gnpgugwamédgé lﬁz%*’adt@g gve aﬁmﬁa i%te?méalaf_éi)ﬁs dedd}lbe(y fo41ﬂe %rﬁlﬁ@s@oﬂ'ﬁ -8- égy&fm 62E§’
2. 58 iraarbamou ) pylialdie1-Sapoxgio meidibepayleafer ot Exarmgle . This ipresinte s NG
cal cd. BﬁﬂaﬁWA(&@ﬂdéJ 1‘he tftl@'é:Bﬁ'i o§r7d3 2 [MHH] .

Pyrrolidi ne-2-S-carboxylic acid

oxy-pyri di am de
i obr SHNMBADMECEA: & 9HE Gectivarr: &%8 (oS L P8 SO BY 510 SEBT s A at o

\(Mdt hJ H?vfh\gw zw)owsﬁgw(g% E'éd)@s( HECQFBOS'QQS % dd NV § %g$1_5 (0 (ﬁr d5ﬁ3 8.53

2 37 & 8.68:3.5% (my 2E3 2.834.% ¢, 2H) %Z-EO@ ('m- %HB E@W% ,calcdifor @wlngs\la@a (m

1 gﬁm@)%&ur(dimo%[ﬁm]? Hz, 2H), 2.64-2.55 (m 1H, 2.2-2.05 (m 3H,
1 29 1. Hz, 3H). ES-MS: calcd. for CL2HL7N302

(235.1 3fyrrp39m-2 §3>@rlgoW|_|] %mﬂ @-tgguoromethyM -oxy-pyridin-2-yl) amide

1-{2- R- h{brobrdmmidyéa®ay- am no) - net hyl | - hexanoyl } - pyrrol i di ne- 2- S- car bo-
xylic acid-(4-phenyl-pyridin-2-yi)-amde The title conpound is prepared

accor di nge tieatent, &f ther akeugu Nepratectegnintermegiate, Witg xiyBr-AcOH provides the title

forrryl-egpnm}nﬁrret hyl ] - hexanoi ¢ acid A—7 (R=n-butyl) and
pyrroI|d| ne- 2- carboxylic acid (4- phen pyridin-2-yl)-amde A-8 [ X = CH2,

hVZ 1, i N (DMISOhdatyd §.20 dbalyiH. 8 665 el  DRERT Qb 1HE SeES.08 (qiny 11@7

g- 2'27-16 g”%rlf's')os #0% gbsa 5é§*‘9 14 ﬁ%Bﬁqﬁf%é%é ?“Bér%"%H 2%3?%‘&% %@2’23 2.1
024H30N(1042H)4§§ M@)ealqdotm@nlﬂ@@smog (A7B109); downd: 37@r1éMaHbd from

2- chl orocar bonyl - pyrrolidi ne-1-carboxylic acid benzyl ester and 4-

phenyl - pxsmgid22- ’.I’J{Q-TR Rﬁrﬁﬁl ﬂ?&ﬁfx‘yb‘ﬁﬁnﬁphe&ﬁﬁ] AV -SyrPblidine-2-S-carbo-
pyrrolidine-2Z-car boxyl i c aci
xylic acid-(4-ethyl-1 -oxy-pyrldm-z-yl)-amlde
The title compound is prepared according to General Procedure A from 2-[(benzyloxy-
formyl-amino)-methyl]-hexanoic acid A-7 (R=n-butyl) and pyrrolidine-2-carboxylic acid (4-
ethyl-1-oxy-pyridin-2-yl)-amide A-8 [X = CH,, n = 1, Ry = 2-(4-ethyl-1-oxy)-pyridyl].
1H NMR (DMSO-ds): § 8.47-8.45 (d, J = 6.593 Hz, 1H), 8.35-8.34 (d, J = 2.2 Hz, 1H), 7.22-
7.20 (m, 1H), 4.92-4.89 (1, J = 4.7 & 3.02 Hz, 1H), 3.85-3.80 (t, J = 6.49 & 8.24 Hz, 2H), 3.53
(bs, 2H), 3.22 (bs, 1H), 2.85-2.71 (m, 2H), 2.35-2.13 (m, 4H), 1.68-1.36 (m, 6H), 1.02 (bs,
3H). ES-MS: calcd. for CxoH3oN4O5 (406.48); found: 407.3 [M+H].
2-S-(4-ethyl-1-oxy-pyridin-2-ylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester
2-chlorocarbonyl-pyrrolidine-1-carboxylic acid benzyl ester and 4-ethyl-pyridin-2-ylamine is
reacted to give amide intermediate as described for the synthesis of 2-S-(pyridin-2-yl-
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pyridi ne-2-yl -am de (hydrobromic acid salt) in Exanple 1.

2-S- (4- phenyl - pyridi n-2-yl - car banoyl ) - pyrrol i di ne-1-carboxylic acid benzyl
ester 1 HVBWR1(XZDXCI 3): S 8.8-8.12 (m 1 H), 7.4-7.2 (m 1PHI/EP62/@Be6H6. 83 (d,
J =6.59 Hz, 1 H, 5351 (m 2H), 4.57 (bs, 1H), 3.71-3.54 (m 2H),
2.7-2.63 (dd, J = 7.42 Hz, 2H), 2.24-1.73 (m 4H), 1.3-1.2 (m 3H). ES M
cal cd. fa ammpym@imefgggbgm)hc Faia henzyd Bster lpl\E*a}nple 1. This intermediate on

Pt s pagnch W ERCRBRrb Aaachy did OB DY T I 2y ) M e Y o Rs Ts s 1
H) , 7. 93HNMR (COE):).-B 888, 1@5m& 1H), N4Hz2 (i, H), 6.B5638F (53 <« BrH9 Fid) 1HN. 5685(1;5&(11
o ClGF-ﬁ’ﬁ%gwaZG@ED Yy F3g b andlin i, 2 [ﬁ?ﬁ’ d 18288 Tob it BT 06604
Exanpl e1341.2 (m, 3H). ES-MS: caled. for CxH2sN304 (369.17); found: 370.2 [M+H].
ol e aEyhefiine ALY B0, BRI RS SARRIN- S Bhfine hifiaBiamer 2t
]E)repalr eslalaccé(;rdl ng to Eeneral Pr ocedure A frog1 2- [(benéyl oxy-

or ol S AR ARER Y b BB e el aRie) Wil haRAGOH, provides e Al 1 -
Oﬂ;rohlgérifém = 2 X4 phenyl - g‘)oxy%ﬁgﬁyl d I]()?yl 2 NVR (DIVéCé d6'l_-'l} X=
Cm sty THINGE vl s 85a 58,5 8% i Hy! dpes5 $E A8 e 1)1 F34305°

(tgls j|2_|)H)dd 3.2, 3(71&32§1 Hd) 1H),5. Ga%d(ta# €r8. 244&)5%4?%58111) g&%m%h) 2:& dz%tz éSOg

= or )

i 3880 B 2o b 2 Y0l 6 1m0 22 SR o it AT ap i 34 K o7

- car boxiikj 3H)EScMBecutad. for € 8H NLD.(B851 B); foupdngd6.Ppv+ig]l | di ne- | - car boxylic
acid benzyl ester and 4-phenyl - pyr| di n- 2- yI amne Is reacted to give amde

B T PRy SN S PRt o,
i nter rrexiylmecldf(4-pmenylapyrmlma2n-ylharma§3A pr oVi des the title conmpound. 1 H NVR
(00,9 e bl et s355rP i Bl ool Mot By
(417. 171)ormyk-nm|do -dhByll-hexdviold aci@yA+7o(R=- bmiylx-aﬁd qayriodidiie2ecaaboxylic acid (4-
(i Phererks SHORE g a P % IXOROLAIL BBbladfL T, 17 pat et o
conpountk NMR (NIM%Q-EWS@S(%& 45 $m3 1H)- 8.37%6 (1el, 5H), 3.2 (¥s] 1), 385,71 n,7218), 67
(g Y J J__,QgSégH%Hy) 35%1 08, 1, 45). 507 %ﬂa@,@ ol 402 (02, 3 E8hs: 203 6 °7
C24H30N4O,4 (438.53); found: 439.4 [M+H].
A-8 is prepared from 2-chlorocarbonyl-pyrrolidine-1-carboxylic acid benzyl ester and 4-
phenyl-pyridin-2-ylamine as described for the synthesis of pyrrolidine-2-carboxylic acid
pyridine-2-yl-amide (hydrobromic acid salt) in Example 1.
2-S-(4-phenyl-pyridin-2-yl-carbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester
TH NMR (CDCls): $ 8.8-8.12 (m, 1H), 7.4-7.2 (m, 1H), 6.85-6.83 (d, J = 6.59 Hz, 1H), 5.3-5.1
(m, 2H), 4.57 (bs, 1H), 3.71-3.54 (m, 2H), 2.7-2.63 (dd, J = 7.42 Hz, 2H), 2.24-1.73 (m, 4H),
1.3-1.2 (m, 3H). ES-MS: calcd. for CoH23N30, (369.17); found: 370.2 [M+H].
Pyrrolidine-2-S-carboxylic acid (4-phenyl-pyridin-2-yl) amide hydrobromic acid salt
TH NMR (DMSO-ds): § 8.64-8.63 (d, J = 5.22 Hz, 1H), 8.53 (s, 1H), 7.94-7.91 (dd, J = 1.65 &
1.1 Hz, 1H), 7.78-7.67 (m, 5H), 4.68 (bs, 1H), 3.5-3.46 (m, 2H), 2.65-2.58 (m, 1H), 2.24-2.09
(m, 3H). ES-MS: calcd. for C1H17N;O (267.14); found: 268.3 [M+H].
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2.55 (m 1 H, 2.28-2.09 (m 3H). ES-Ms: calcd. for C16H17N302 (283.13);
found: 284.2 [M+H . Exanpl e 25:

1-{2- R-[ (Woroamb27by dr oxy- ami no) - met hyl ] - hexanoyl } - pyrrol i diPe@HEPoBeased bo-
xylic acid-(4-trifluoromethyl-pyridin-2-yl)-amde The title conpound is
prepared according to General Procedure A from 2-[(benzyl oxy-

formyl - np) -2-S- -

pyr %I | Eﬁe Ze gn : q%f ij wh‘??@dyﬁﬁnﬁ%%{}ﬂfﬁ(hﬁ?ﬁngrgoyly f)z-gr%a&? A-8
‘“d1( n !k'°e<xl’[yr'ﬁ"1%c¥)mmtq‘?y| ypyridyl]. 1 H NVR (DVSO- d6):

? E') 8. Z$gé dstleJcom&)LQza ile reéarUB ac?:oﬂﬂng( las GehekAl, Procdurd - A3rdnfl, 2-%bmzﬁo@ Hz,

@rr(%lsamlfg);bne‘t]hyg h\%algblq aElH.. A%@R-rtl_%w,) 1ar}g5p¥rfﬁhd@g)2—c{%g>gjlg am_gﬁ (z& J =

6 32 Hth&w)-1-o&§pwd rzasm:dmudteqx-s [ﬁ}-%ﬂ?;ﬁw% ié@ﬂpﬂéﬁw 1ioxyngyridyl. 3 [ MFH]

-34 WO 02/ 102790 PCT/ EPO pr epar

2- chl or dZHMBADMSR de)o? §af3r%zgl(dcért?e4(_§/|'|?c1%)cﬁ(§4tféﬁ%§ﬁ J&k.8f H&anMY 9-7.6

trifluo rﬁ@i})hﬂggm’96 ({i N=2.¢ @@‘:ﬂ@z aﬁ-l)dﬁ’%gfd 'h? 13‘5) 1?@§éb°§(’)%‘*@e§2§ &ngﬂ t)

pyrroli d| ne-2- car box

I C acl I he- Z2- - am
 ERarBEB 2115 apr A0 P 4B 5. A GWGE-103 46 d = 6.59 iz, 3H). ESS: calcd. for

(4-trifp p|r30cpq§@t5 rﬂOQh@4%5)g|[}‘/| de hydrobromc acid salt 1 H NW
(DI\/ISOdG% 51% 7-7.75 (m 1 H), 4.67-4.65 (d, J:6593
Hz, 1 43P Y!s-1wycmrr%p#-ylgarbsmwwxrmhdmw -capbopylip agid benzyl ppterEs- VB

cal cd. ﬁ-@hlor&%ﬂdﬁ@rl: Mdﬁwgﬁ%amoxyﬁ@ﬂag beRAR egteﬂ %Jﬂl ph%ﬁ?\g}%lemzﬁ lamine is

1-{2-R [ (fornyl - hydrooxy- am no) - net hyl | - hexanoyl } - pyrrol T di'ne- 2- 5- car bo-
xylic ategtedal B\V?I ) n@f%?‘?d‘@teo@ %ﬂcflféﬁ%f% She) Smﬁ'QﬂS Ph&-8i(pyridinc3iwpound
is pr ep@érBQn@ﬂF@?r%lﬂ%éﬂcﬁBB@hé'acB Be re§tei\ ih rB@w?pk[ (1b€mr7sy in@hhediate on

fornyl -am no) - - hexanoic acid A-7 (R=n-butyl)
pyrr ol |€Pf'ﬁ’@l°2"t‘,‘ﬁﬂ"ﬂé A RFoVidesthe ditle eempounsk omet hyl - 1- oxy pyri di n-2-yl) - ani de
A-8 [ X QﬂﬁR (Gt I I | gyl VR
(DVBG. ) é@DC'%“f‘é‘g?"m 1179588 RREHE, 5 o2t D) $4144 y Thi)

5. 04- 5. @8@15 (m, 3H), 23-291 Iy AH) nESVS; C@°$2f0(’5?32¢H23N504 @413. 1Thisfound) 418.1
2.32-2.Agym 2H), 1.77-1.44 (m 6H), 104 1.02 (d, J = 6.04 Hz, 3H).
ES-MS: cal cd. for C19H25F3NA05 (446.43); found: 447.3 [ MH].

Pyr r ol i Bymeliding2-Brcathaviie asid {i-phenyl: oxwwndmhgryl)mﬂy hygiroliomig- adigl

anm de gygrobrom c acid salt 2-chlorocarbonyl -pyrrolidine-1-carboxylic acid
benzyl ester and 4-trifluoromethyl-pyridin-2- ylamne is reacted to give
am de i A ftieatment eofathedetnyei Nowipeed tinerogdiatecwit Hibr-AcQH (qrgvitles the tile

2-yl - aémh) pyrrolidine-1-carboxylic acid benzyl ester in Exanple 1.

This internedi ate on ‘
1H NMR (DMSO-dg): 3 8.79-8.78 (d, J = 2.47 Hz, 1H), 8.7-8.67 (d, J = 6.87 Hz, 1H), 7.94-

7.89 (m, 1H), 7.79-7.64 (m, 5H), 5.03-4.97 (dd, J = 6.59 Hz, 1H), 3.53-3.44 (m, 2H), 2.64-
2.55 (m, 1H), 2.28-2.09 (m, 3H). ES-MS: calcd. for C4¢H17N30, (283.13); found: 284.2 [M+H].

Example 25: 1-{2-R-[(formyl-hydroxy-amino)-methyl]-hexanoyl}-pyrrolidine-2-S-carbo-
xylic acid-(4-trifluoromethyl-pyridin-2-yl)-amide

The title compound is prepared according to General Procedure A from 2-[(benzyloxy-
formyl-amino)-methyl]-hexanoic acid A-7 (R=n-butyl) and pyrrolidine-2-carboxylic acid (4-
trifluoromethyl-pyridin-2-yl)-amide A-8 [X = CH,, n = 1, Ry = 2-(4-trifluoromethyl)pyridyi].

TH NMR (DMSO-de): § 8.8-8.78 (d, J = 5.22 Hz, 1H), 7.97 (bs, 1H), 7.66-7.65 (d, J = 4.67
Hz, 1H), 4.8-4.77 (t, J = 4.12 & 4.4 Hz, 1H), 3.86-3.7 (m, 2H), 3.52 (bs, 2H), 3.2 (bs, 1H),
2.33-2.1 (m, 4H), 1.64-1.45 (m, 6H), 1.06-1.04 (d, J = 6.32 Hz, 3H). ES-MS: calcd. for
CigH2sF3N4O4 (430.43); found: 431.3 [M+H].
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oxidation with MCPBA foll owed by the renoval of N-benzyl oxycarbonyl group
with HBr- AcOH provides the title conpound. 1 H NVR (DVSO d6): & 8.94-8.74
(m 2H), wod3a02780 (m 1 H), 5.02-4.97 (t, J = 6.22 & 8.52PHI/EPILbi64
3.5-3.42 (m 2H), 2.61-2.52 (m 1H), 2.27-2.06 (m 3H). ES-Ms: calcd. for
C11H12F3N302 (275.09); found: 276.1 [ MtH . Exanple 27:

1- { 2- R- [A-8 05 myépargd rfcony-%qfhlqm):amnenmny}remm@gfdoxmd aoilli bkrxgt 2ster @adbo-

I The tijtl. d i d
ecor di Sl PR aReCas bR BT i SyithloE oF BURSRe 2 2aRoSR ©
for ny| - anidmpy)idine2hyHajnideetydmibcoraiciadid/salt) ifE@nple yl ) and

I (8
Q. n PRISTERRESREHORIRT dhid e RERBORF G B3 Biad birbiaoisc0s
1H NVR @Bl 6) : 8 8.5-8.35 (m 2H), 7.98 (bs, 1 H) 7855 7636 (m41 H) ,

. 28-17. 4.83-4. d, =z .4 4 .86~ :
327 Zbﬁ?’ ’Wﬁ Db gupf 52?-8%'8?8% &’Akﬁﬁ) 17?87_.7??@21155)34.6214)&5 @ g= p9s '(F'% J =
g. 22 gz,1H&HB.4QE§4MS(_m,ca_Hn),d22.65;2.562%&:}?9&.2442?93%; 3‘1murEBb-Ms4|2_aa|3d_[as%ﬂ4].

-S- (8- - n- 2= rhanmoyl ) - pyrrolidi ne-1-carboxylic aci
benz§/I gg{"ﬁ%’#aﬁﬁéfﬁﬁoﬂgt‘%ﬂf‘ﬁo%@dfﬁﬁ ol ?/di ngyl-car boxylic acid )l;enzyl ester
and 8- hydroxy-quinolin-2-ylamne is reacted to give bis-proline
i nt er me @Exatplea 261 42+R-f(Eainiyl+hythexysaminovdsnethgl]-hgxan¢yl)-pyriolidine’2-S-carbo-

car bano C. ,ac ben.z | ester in Exanple 1. This

i nt er rre%iyﬁ‘f g‘\’{' R'tf'ﬂg Hé?%f'%f‘f’ﬁ%wf'ﬂmﬁayh ide in THE: water (4:1)

pr ovi de§he Hitleccommpmmdnidi prgp8reldy acaording &Er(t]er&t(;alvmromgdmb Arfrdmh dlm[(uaanlzﬂbkpn

wi th be | e.desire ound. .

(ongo aiivehiBineyh-naendie gd 87 e blin Gl biitoisFeEeREn Y acd

(s, 2H) triflubrodietityl-a 2oxympyridid2-yihaBidtie Beg [XH) CH3, @3- 3, &L # 12-(42HuordnéiRyl21-36
(m 1H) Jyﬁ 03 (m 3H). ES-Ms: calcd. for C29H27N304 (481.54); found:
482. 2 [Wﬁ!]g rol i di ne-2-S-carboxylic acid

( 8- benz 1 HAWYRIDMST-d¢): 28.7D78- Z61§nelet H)y Tl 08 isp -y, 7a73-7.65%m, 1 HY, 18.04MR0 IRV, d6)

¢ 241 Uy g g 35 S s 0 o i

2.18- [ 2. A92((d) J 3604 HES3MR: ES-048: @alicdf for C@Hlsﬁalﬂ;bs'\@@e%ﬁ&mn@sm Ff+H]f ound:
348. 3

1-{2-R- F;%PWF%WB&WA’% noAHbt nytiHuREamBSHYE By avridingy. s amide.

xylic ahy&o(baemmélﬂdysaﬁ- met hyI pyr| din-2-yl)-am de The title compound is

prepar e(il Ffe ?gc%%ongl -pyrroli idine. qcar o) ?g %ltj:lrdeb@nzfyf erg%e%_Jn%bg-r’gl%o%%éthyl-pyridin-2-
ylamine is reacted to give amide intermediate as described for the synthesis of 2-S-(pyridin-
2-yl-carbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester in Example 1. This intermediate on
oxidation with MCPBA followed by the removal of N-benzyloxycarbonyl group with HBr-
AcOH provides the title compound.
1H NMR (DMSO-dg): § 8.94-8.74 (m, 2H), 7.83-7.8 (m, 1H), 5.02-4.97 (t, J = 6.22 & 8.52 Hz,
1H), 3.5-3.42 (m, 2H), 2.61-2.52 (m, 1H), 2.27-2.06 (m, 3H). ES-MS: calcd. for C41H;2F3N30,
(275.09); found: 276.1 [M+H].

Example 27: 1-{2-R-[(formyl-hydroxy-amino)-methyl]-hexanoyl}-pyrrolidine-2-S-carbo-
xylic acid-(8-hydroxy-quinolin-2-yl)-amide

The title compound is prepared according to General Procedure A from 2-[(benzyloxy-
formyl-amino)-methyl]-hexanoic acid A-7 (R=n-butyl) and pyrrolidine-2-carboxylic acid (8-
benzyloxy-quinolin-2-yl)}-amide A-8 [X = CH,, n = 1, Ry= 2-(8-benzyloxy)quinolinyl].

-35-



formyl -am no) - met hyl ] - hexanoic acid A-7 (R=n-butyl) and
pyrrolidine-2-carboxylic acid (3- nethoxy-6-nethyl-pyridin-2-yl)-amde A-8
[ X = CH2,Wo 02/1279R1L = 2- ( 3- et hoxy-6- nmet hyl)pyridyl]. 1HPRVEPODMSW d6): -~
7.54-7.51 (d, J =8.24 Hz, 1 H), 7.24-7.21 (d, J =8.24 Hz, 1 H), 4.79
(bs, 1 H, 3.94 (bs, 3H), 3.86-3.52 (m 2H), 3.51 (bs, 2H), 3.27 (bs, 1 H),

2.69 (bg 2
2. 69 ((& GHOIﬁrhh (D%ﬂ%)@—'ds) 585- éﬁs(rﬂFbH) 37@4@& 14% %Rﬁgg,@iﬁn 1343074;2%782[%(31 1ﬁ| .

[MH . AS83-4.82 fdehartdl Hflr M. 23 %Wcﬁ%@ér‘d‘@n?ﬂ |d9$,rB1')r 8i3¥e- Zﬂéa(ﬁbék*)}l 1.€8-aci d

benzyl ¢sioqbsa6d), 306@@$@<Yr§6@§trﬁ2"31—!%’£$m81 cgrcb“f@l‘rb&z ﬁ&d?,?@%#é)%uﬁ&“ the
synt hesi s ofw‘gz‘r]ro i di ne-2- carboxyli ¢ acid pyridine-

(hydr obfé¥3d d salt) |n Exanpl e 1. -36 WO 02/ 102790 PCT/ EP02/ 06604
Pyrrol i digigs- Beﬁzﬁé’iﬁem)ﬁbl|ﬁ-2mR£h{a%Id¥i~Bgl¥é{|uﬁnmléﬁ)‘$m§N&'é@u!i‘b@né)l Lsfem de

hydrobrom ¢ aci'd

H), 7. 48=chlarocargonylpyraliding- marbqaxwy acig pmzyl(gster and ﬁ)hydaoxyim(lmm-%mmme

géﬁst #?Fg%[fgi% ?R/Béobg@pr'ggne %ﬁ'%rmef@lgg% é?%eséﬁb'}ed fo% e 3yr9l$esﬁ§7}>f f@(pyrﬁiﬁl B5i-

1-(2-R p@ﬂbam?yl)mvalrdmaﬂﬁﬁﬁh@asyhcmlmepzwee@éﬁwlixemnle I %lm@t@msd@é@ [96-
xylic agbsicht @Rﬁﬁwhﬁl’ﬁﬁm%dr&uﬁb m th“\ﬁéférd? ﬁhﬁo\tnhési theC COTRAPBAdIKG sRtyaRsg,ed

according to General Procedure A from 2-[(benzyl oxy-

f or ny| - deivabye dtighy pp -Qrégaadationavitly banzy! (h:@fﬁ'-dﬁdlf’ ﬁMFzﬁa@Os yields the desired

pyrrol [ derﬂﬁo@n&ar boxylic acid (4- methoxy-pyridin-2-yl)-amde A-8 [ X = CH2,
émwrrethoxy%‘ﬁ/rld yl]. 1 HNW (DVSO d6, rotaners): S 10.7 (bs,

1 H) 10H2NMB SPyde): . B72-(13.1 @0.7HY), Sstues, (lkl) 078123 (8. BH)8550 Ed2H) =

o pR-a e o, . (em sl 37%%@41%"@7? 3595 Gy ik 2P @iyt 0
(m 4H) ESELMSBCG!!CCB@I’(%H27|S@4 (481.54); @omm M+l ES- MB: cal cd. for
C191- 128044 Ed(n%%’-sdé}b })@W‘chdg'?@-b% *ﬂguﬁloﬁa- -eﬂéy ester gl?g\iz_acid

2- chl or oCar bonyl pyrro ne-1 -car oxy acl
met hoxyspiyrl di n-2-yl am ne as described for the synthesis of

pyrrol | gy ERIREY 5% 138, 1Ry 4 81 6%, 2 680Kk (RYAECHTAM 51 B Ghisa! ©)

i n Exanpl e
2- S- (4- dRHe)3H)p%.6B dbs-18h).,y3.62B Gy 12H),03/ 168 6fﬂﬁmnéHD Z.38208/(m, SH.AEIMSnzy|

gs;ehlg%%ﬁ%@gﬁd@}m%gﬁﬁ%of?g,}cg%%% [@H%I? 6. 92- 612)9 (%3518131 (4=

5.32-5.16 (m 2H), 4.75-4.68 (m 11-1), 4.00 (s, 3H), 3.76-3.53 (m 2H),
2. 44- 1. Erample 28y 1-{2R-NformykhydroxyamppdssethgbhexasslBoyrrolidned:S-case- 3

[ MH] . xylic acid-(3-methoxy-6-methyl-pyridin-2-yl)-amide
The title compound is prepared according to General Procedure A from 2-[(benzyloxy-
formyl-amino)-methyl]-hexanoic acid A-7 (R=n-butyl) and pyrrolidine-2-carboxylic acid (3-
methoxy-6-methyl-pyridin-2-yl)-amide A-8 [X = CH, n = 1, Ry = 2~(3-methoxy-6-
methyl)pyridyl].
1H NMR (DMSO-dg): § 7.54-7.51 (d, J = 8.24 Hz, 1H), 7.24-7.21 (d, J = 8.24 Hz, 1H), 4.79
(bs, 1H), 3.94 (bs, 3H), 3.86-3.52 (m, 2H), 3.51 (bs, 2H), 3.27 (bs, 1H), 2.69 (bs, 3H), 2.26-
2.01 (m, 4H), 1.64-1.42 (bs, 6H), 1.04-1.0 (t, J = 5.77 & 6.04 Hz, 3H). ES-MS: calcd. for
C20H30N4Os (406.48); found: 407.3 [M+H].
A-8 is prepared from 2—chlorocarbonyl~pyrro!idine-1-carboxylic acid benzyl ester and 3-
methoxy-6-methyl-pyridin-2-ylamine as described for the synthesis of pyrrolidine-2-
carboxylic acid pyridine-2-yl-amide - (hydrobromic acid salt) in Example 1.
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Pyrrolidi ne-2-S-carboxylic acid (4-nethoxy-pyridin-2-yl)-am de hydrobrom c
acid salt 1 HNW (DMSO-d6): 011.9 (bs, 1 H), 8.98 (bs, 1 H), 8.48-8.47 (d,
J = 6.32 WD,02404) 7.67 (bs, 1 H, 7.22-7.19 (m 1 H), 4PTOmEPLIBE®6)4n 1 H),
4.12 (s, 3H), 3.51-3.47 (m 2H), 2.66-2.57 (m 1H), 2.28-2.10 (m 3H).
ES-MS: cal cd. for CL1HIS5N3Q2*2HBr (221.26); found: 222.2 [MH free base.
1- { 2- R-RYriedidine-@x§-chdhaxylic acich §3-mmshoxy- ]S-Jm;thpmqm@yyli @nide riyydpoelgooricboxy |
|c amchgg thhoxy pyridin-2-yl)-amde 1 HNVR (DMSO-d6, rotaners): 6 10.7
(s, 2t (s, 0.5H), 8.33-8.31 (m 1H), 8.06 (s, 0.5H), 7.85 (s,
11-1), H 8RR (BMS@me)SW 79G. 78 (d5 .J88 8 (2 HA, 1HH)) 7.45-7082 (ds J =281)‘24 Hiz, TH)( 4.68

11-1 9 4
o5 1. By (i o B e It S T P 0 sl Ahp Rsmaind M T
(482. STgaicdt Garr@i:HARSD I 2B3M 8}, found7 2382 PA+HP2790 PCT/ EP02/ 06604 Exanpl e 30:
1-{2-R-[ (fornyl -hydroxy-am no) met hyl ] - hexanoyl } - pyrroti di ne- 2- S-car bo-

recor i SARbE IS PRk iR PRy BARnd 2 £E6RZ. =

for rry: -icrazjd (kMeylhc}xylwammZeylhanﬂdd\ 7 (R=n-butyl) and Ge.
: X =

nYL" D) Ee E0g EHRANN &5 Pyt ot AR AP B BOSBGRRedy” 5o

(s, 1 HyprmB-ab3r@-rhéthylirhexanidic, adid 98-7( (ﬁ-r&buayl) and garolidiae-2(carbdyli§) acid. @o- 7. 36

! pbnprlonh oo Lo b it t 20 (055

g.lgrljﬁgi\m)sMR gmlmsaa)e rdt?wggd)e_&liﬂ? §bs|; Mﬂlp-I]1O As30i381) 0.8 &, GcVH)raﬂm (s, 0.6H),

et o Ta P 54 L Hre He 7 536 038% 18 B D R ee® i X5 a7 (m

pyr rE)c:I i tH)N8:9B- 5aBbipx3.87-8.6aclg 4H)y Bi3d-¢0 by 1 1HH1R.88-206y (n, oM P M.E5-ac6 dnsal t)

in Exa

2- S (3-Tt ?u])W P 3D E M Bleolr Fo3blpeQeiRRAEOMFRRA MHci o benzy
est er 1A-B EMVprepBIEOfrdii) 2-chloBoc@tbdhyBpyrfaliding-1=catBoglitiacidl behzyl &slef- #hdlad- (m 1
5 so- 3. 0oyl 3leynd o agshBad Rr 86 aurbes, OF Ryrrdihe 2eatbpigfic ity
for Cl%ﬁd%%yl(ﬂﬁ&eﬂ%rodrmmﬁcmﬁ@)m EXdnhfle 1. Pyrrol i di ne-2-S-carboxylic
?E):VCBiO( ?659(& hﬁ%ogy gd"‘lg Plgéa)'%g%’c’i’?'ﬂy' b%regingg’??’:%'d"zi°'lf’:ﬁe}‘f%l\sl, . 87-7.85
(m 1 HHNMR (imwso%) (5MO0.&161y,(dAJ 23 5(DHz, TH)HS. 321&3)17(01( 9= BFHz, HR4-BL @5 (m
Crri i 7 586 2w 5Hhjo. G2-B e 0! Bazads Gy e E8a%E (m T, 400
1- { 2- R-dH)berrsyd.o% Ymf aHI2.44:1i980(m, MH) EHSHMBE saibd bl CRYLINO, dB5E:39); Foumdr boxy|
¢ aci digg 3 1MeH),

Pyrrolidine-2-S-carboxylic acid (4-methoxy-pyridin-2-yl)-amide hydrobromic acid salt

1H NMR (DMSO-ds): $11.9 (bs, 1H), 8.98 (bs, 1H), 8.48-8.47 (d, J = 6.32 Hz, 1H), 7.67 (bs,

1H), 7.22-7.19 (m, 1H), 4.70-4.69 (m, 1H), 4.12 (s, 3H), 3.51-3.47 (m, 2H), 2.66-2.57 (m,

1H), 2.28-2.10 (m, 3H). ES-MS: calcd. for Cy4H4sN30,*2HBr (221.26); found: 222.2 [M+H]

free base.

1-{2-R-[(benzyloxy-formyl-amino)-methylj-hexanoyl}-pyrrolidine-2-S-carboxylic  acid

(4-methoxy-pyridin-2-yl)-amide

1H NMR (DMSO-ds, rotamers): § 10.7 (s, 1H), 8.41 (s, 0.5H), 8.33-8.31 (m, 1H), 8.06 (s,

0.5H), 7.85 (s, 1H), 7.62-7.59 (m, 5H), 6.91-6.88 (m, 1H), 5.06 (s, 2H), 4.77 (s, 1H), 3.99 (s,

3H), 3.85-3.67 (m, 4H), 3.10 (bs, 1H), 2.28-2.06 (m, 4H), 1.65-1.44 (m, 6H), 1.05-1.01 (m,

3H). ES-MS: calcd. for CzsHasN4O5 (482.57); found: 483.3 [M+H].
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(3-met hoxy-pyridin-2-yl)-amde 1 HNW (DVMSO-d6): S 9.82 (s, 1 F-1), 8.42
(s, 1H), 8.13-8.11 (m 1 H), 7.65-7.59 (m 6H), 7.40- 7.36 (m 1 H, 5.06
(s, 2H), wodr1693¢ 1 H), 4.00 (s, 3H), 3.88-3.70 (m 4H), PETHPI{/®04 1 H),
2.13- 2.01 (m 4H), 1.65-1.41 (m 6H), 1.03-0.968 (m 3H). ES-Ms: cal cd.

for C26H34NACH (482.57); found: 483.3 [ MtH]. Exanpl e 31:

O o RS AT R 1 i e

pr epare’él”!fc%‘iﬁj ﬁ?&tg‘éx@}‘?éqg ?Glﬂééﬁre A from 2-[ (benzyl oxy-

fornyl -pma rwé cfaﬁﬁdamhh iBeptapRed Aebfify o (d%?.@rémrbbéd@élda from 2- d[(b zglox&
e

Do O By ain e YIRS s P50 R s g b RS 5
$10 4 (Métho&y—b}nd»ﬂ—@ %rﬁiﬂeA]-B;; (9-128173 g R, 3n%t n%ﬂl} H), 7 97 (s, 1

, [.74-7 4
251 (b4 NNWWS%)V&%QAM oB4B ) 108/ B0k (1) 7tk Ger Ty 62"

1.65- 1. 764@-7 38 9131H5)S4 83kds, #ﬁ Méo Gabay- 3705 8@1@#2:@1?54@%((%381&?)

f ound r epar ed
2-chl or%éé%(m p@r'rl)r - ?51? ﬁ (m. c@é‘ﬂbéa&‘;’iﬂ 80 ey SHhehByMISecaled. famidblosN.Os

hydroxy@ggwsglf@ur%‘ gb@g\ mgHI)o give bis-proline derivative which on basic
hydrol ysi s fol enzyl ation provides the desired am ne as

descri bA® fsoPF%H@@%VﬁFhésqh@f‘?ﬂafWM-BY'T@F’H@ bearbaxiexaaid dengyl gester and 3-
pyr i di nGeto¥)-pHidisle- C}ﬁaﬂﬁlﬁé Qfar QéBdF b@&'fgr 7 E}nthéb@%@&ﬂ%@hd*nee carboxylj

c.a
2- S (6- hydrox yr yl car banoyl ) - pyrrol i di ne-1-car boxy Ic acid %enzyl
ester 1PYgd NWFéI y&vséﬁ&'mdmlﬁqm'@q%%a't)ln Eyammg 15 (bs, 1 H, 7.77-7.70 (m 1

'(")1 7. @Szgﬁﬁeﬂfﬂxggﬁ}ldm ny&n'@a yqfﬁgrﬂollﬁine-ﬁcgib&gﬁé a_(: c?rl'z%d e&eﬁ7
C18H19 M%@M%dsSf%%ﬂ@-!? 994d, 3-[1\]%2 i), . 7-8.13 (m, iH) 766739 (m 7H),
2-S-(6-

benyl SEBEHPRLIY iFlod WS AH, %'@“%’ e AL
di ssol v&84 (m, Bilks. ES- M$)ca dfocé:@dféd\lsq4d35ﬁ:3 )r@@@g 356.3MH]. 8. 09 nmol, 3
equi v. )P)V IZG*H@Q %QH fic Qc\fldqgﬂﬁé@ho???ig\‘ﬂﬁ\ Q%@%rmde hy%rgﬁromﬂ? aci %ﬁ¥

equi v.) resu xture is st then at r
h. The 1H éﬁ\dﬁl(BMSﬁ dd)uﬁ &0.Bdbsli 1HX 8cBnfbsh1H), @3- S%S(hedHM 7874856, 1}111);1

sat ur at W h 4@,
filter eﬁg an onc@htggggé%%m 0?| @a?“g éj%i ggéqﬁhﬁanég%@maﬁ%%) g| ves
the t| t2. Ménn@d)uﬁ& -M8§: ealesh FasiQy ddsN«O S 2HBr (ﬂzma) FRNMBOR2IBR IMSHDirde Bases m 1
: /=8 8
(1 E};,ﬂ By o Bvich by ) ot i psino ) Bhirgiidfe 7 Sleaiibor) B, el
3.59 (ri3-methoxy-pysidin-2yl)amideH) . ES- MS: cal cd. for C25H25N304 (431, 48)
Found: A3k (DRiSb-d,): 59.82 (s, 1H), 8.42 (s, 1H), 8.13-8.11 (m, 1H), 7.65-7.59 (m, 6H), 7.40-
7.36 (m, 1H), 5.06 (s, 2H), 4.81 (bs, 1H), 4.00 (s, 3H), 3.88-3.70 (m, 4H), 3.10 (bs, 1H), 2.13-
2.01 (m, 4H), 1.65-1.41 (m, 6H), 1.03-0.968 (m, 3H). ES-MS: calcd. for CagHasN4Os (482.57);
found: 483.3 [M+H].

Example 31: 1-{2-R-[(formyl-hydroxy-amino)-methyi]-hexanoyl}-pyrrolidine-2-S-

carboxylic acid (6-hydroxy-pyridin-2-yl)-amide

The title compound is prepared according to General Procedure A from 2-[(benzyloxy-

formyl-amino)-methyl]-hexanoic acid A-7 (R=n-butyl) and pyrrolidine-2-carboxylic acid (6-

benzyloxy-pyridin-2-yl)-amide A-8 [X = CHy, n = 1, Ry = 2-(3-benzyloxy)pyridyl].

1H NMR (DMSO-d,, rotamers): § 10.4 (bs, 1H), 10.24 (s, 1H), 9.87 (s, 1H), 8.44 (s, 1H), 7.97

(s, 1H), 7.74-7.69 (m, 1H), 6.43 (bs, 1H), 4.70 (bs, 1H), 3.85-3.70 (m, 4H), 3.21 (bs, 1H),
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Pyrrolidi ne-2-S-carboxylic acid (6-benzyl oxy-pyridin-2-yl)-am de

hydrobrom c acid salt 1 H NWVR (DVSO-d6, rotaners): 611.1 (s, 0.6H), 11.0
(s, 0.4HWwoO0,0280880 (bs, | H), 7.99-7.94 (m 0.4H), 7.86-7P80/EM2/0606H),
7.67-7.47 (m 6H), 6.85-6.83 (m 0.6H), 6.63-6.60 (m 0.4H), 5.54-5.53 (s,
2H), 4.67-4.62 (m 1H), 3.51-3.46 (m 2H), 2.65-2.53 (m 1H), 2.21-2.03 (m
3H) . ES2/fB-2.08(rad4HY, aresCLEBILANSAR 1208 bs ( 29 ESOMS: tadador 8281,:N,0Mdds 43)ee

base.
1- { 2- R- f[U9Er35A 20 lor nyl - ani no) - net hyl ] - hexanoyl } - pyrr ol i di ne- 2- S-car boxyI

i c aC| dA-§ 6s Wé@XM}Z-CMbr@C&bbh))I -p?ffblﬂﬁnelﬂdafﬂ‘&yl(%@ Qé‘ﬁzyl éét@r %nﬁSes-

1H) 5 géér%v PYZH% -213‘%‘@"% to 9'21&1?'8 szgpw Q%'yat%whlelg Qabssmpy@rﬁiysm"ovwdlbe/ ( bs,

| H), D-Behzilafich ()FOVld%thelde@ﬁeé afvind &% o@b&nbe@l e 8 r@théé& of Byrrolfaimed
calcd. for (558 6;23 found 559. 3 [ MtH] . anpl e

1-{2-R- fﬁ’B’gi?ﬁlacﬂﬁf'awﬁ AU FRPremicacich=Al W%’ﬁ’?ﬁi?ﬂdl ne- 2- s- car bo-

xylic agisieRydrpg din-2¥catsame polid
P>C/2T/ EP02/ O(GngyAf » K‘Mﬁ Jch rrpounwlpgr prle"?rﬂe-ggg%oé(gﬁlg\?ﬁ% %&? '(;1|

P ocotuTE DBLDMS G5l SOOIt dh. 1D (5 (8D, §77-7.70 (. 15D, 7-56-7.30 (m, GH),
2-1(b |

 [(oeramons e ooy e b e R |
DY . | AHR BB coled Yot Grublohbgs 4] s 89284V, 1 H R (DVEG d6) -
10 2-102%. (}i%enkylﬂxg ;%/r%n Ic&rﬂﬂ)no - rélﬁilnél-ﬂ'&arngﬁﬁ Jm@ge\(:irgl e.l»te'ij) 7.73
3 56- 3Hzibe Hromom&o@d (p@g 9, ZﬂP mmolzﬂ)emuwa IS(%*FSQM)d InPMl@(QLmﬂ)"ﬁn@rﬁootem)

0. 753 o Mt
0155 Moo S e S0 M s or B 61

aci d beﬁ@?|mm@st e?recmhﬂcymedeawmwmm i§ %@rr °E-Tonl B Ryan & riier 8 1béfrhvgy|
ester apgciordfibaMteOny diRied With- RtOAE, WHsRE ivath" Sﬁf?é eéhdt Qatgt?Yé'd fBHED,. The

i nternedi ate as described for thes nt hesi s of 2- é@t
2-yI - caPWAREAVET B fHesl pYaraehydreds Haaa% 8"%(@%?%@@% edrPyrificatiomiy EC 1.

This in @&5@5@@99 29&@5%% Wu%&&éc@feﬂéé%ﬁ the title conpound. 1H
NVR ( : m 11-1), 7.65-7.35 (m

12H), 51':#1 iﬁ?ll\/lS(QrpsMﬁl)m 641<§i§4m, 1 3(7n?2-1 8ﬁ)(m 3 37:6961352( (m, 9 7.41-8861. 84

I(Dymrrg:_il) an%)N@mgtgggfﬁzz 5a§:12§|d?§h‘g %(?ox;‘?z%@%xy yr|73| §%Gn é\ﬁﬂs %qe

hydr obr 3P ém. Ad). @.46:2.07 (m, 4H). ES-MS: calcd. for CasH25N304 (431.48); found: 4323 [M+H].
Pyrrolidine-2-S-carboxylic acid (6-benzyloxy-pyridin-2-yl)-amide hydrobromic acid salt
1H NMR (DMSO-dg, rotamers): § 11.1 (s, 0.6H), 11.0 (s, 0.4H), , 8.88 (bs, 1H), 7.99-7.94 (m,
0.4H), 7.86-7.80 (m, 0.6H), 7.67-7.47 (m, 6H), 6.85-6.83 (m, 0.6H), 6.63-6.60 (M, 0.4H),
5.54-5.53 (s, 2H), 4.67-4.62 (m, 1H), 3.51-3.46 (m, 2H), 2.65-2.53 (m, 1H), 2.21-2.03 (m,
3H). ES-MS: calcd. for C47H1oN3z0,*2HBr (297.35); found: 298.3 [M+H] free base.
1-{2-R-[(benzyloxy-formyl-amino)-methyl]-hexanoyl}-pyrrolidine-2-S-carboxylic  acid
(6-benzyloxy-pyridin-2-yl)-amide
1H NMR (DMSO-de). $10.5 (s, 1H), 8.05 (s, 1H), 7.88-7.80 (m, 2H), 7.64-7.52 (m, 10H),
6.76-6.74 (m, 1H), 5.53 (s, 2H), 5.06 (s, 2H), 4.79 (bs, H), 3.84-3.74 (m, 4H), 3.13 (bs, 1H),
2.22-1.92 (m, 4H), 1.65-1.43 (m, 6H), 1.04-0.976 (m, 3H). ES-MS: calcd. for CsHssN.Os
(658.67); found: 559.3 [M+H].

Example 32: 1-{2-R-[(formyl-hydroxy-amino)-methyl]-hexanoyl}-pyrrolidine-2-s-carbo-
xylic acid (3-hydroxy-1-oxy-pyridin-2-yl)-amide
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The renoval of N benzyl oxycarbonyl group with HBr-AcOH from above

I nternmedi ate furnished the desired conpound. 1 H NVR (DMSO-d6): 5 10.8 (s,
1 H, 8 wWodn8e7dém 1 H, 8.26-8.23 (m 1 H), 7.65-7.45 ( ®mCT/EPBY/g66B4 39 (s,
H, 4.72-4.67 (m 1 H), 3.46-3.34 (m 2H), 2. 54-1.75 (m 4H). ES-ME:
calcd. for C17H19N303*2HBr (313.35); found: 314.3 [ MtH free base.

1-{2- R Thdeine y:brmysuﬁ@ rwiepar@maécdnm@yd leeheiat Feudddupy I @ésdﬁlibéwbaroﬁr framboxy|

pental | BEPoBREny coiameybsokidpiy oo ey Fant =g et VIREE P

(11 m ):yr&tndm@mMBbxyncrabmg(anber&yla@de@xﬁpmcgna “esfidelA-8 [Xis CHO.7=@w, 5.0
equi v. ) foelovve 3.20 mmol, 1.5 equiv.). Theresultlng

m xt ur e~ i%3HENEY @f}y&t‘)xﬂpW@Y'}ZS h. The reaction mixture is partitioned
bet ween 1 EiNMR (Bmekolegfo @m th ZJIGhd1H)'F|]'Q%2Q§ 91EH)' 8. 1('7)3§em)r 3. 86%521961 M‘I)t f.7arine

and saturat ed

concent fsafBY.7- Gﬁ‘léo?’é@r aldb 6'i %5 S aeilm; é’d) 6365F‘t6( CFLZ@T’D 3r§§t3né$léﬂ‘ 41"')1@@6(§b$ 0
96: 4) t gHyiNg.4lne An&lth)eﬂsm’pwwﬁh %ﬂiaomgﬁs,%ﬂ)! £:5-m40 cH€y O é%—?%%os
PCT/EP02/06604 MR ( DV " 1°H), 8.19-8.16 (m H),

7. 65- 7. 89444 faundy 395 24M+HL 2H) 5.06-5.05 (m 2H), 3.88-3.59 (m 4H),

3.07 (bs, . 0.
L] 3 ot i St i L b

1-{2-R ptebr rryl - hydr oxy- am no) - met hyI ] - hexanoyl } - pyrrol i di ne- 2- S- car bo-
xylic agicﬁlofdzﬁm&llpy?vﬂoﬂdnﬁémcaﬁb&yhc aa&.@ebaﬁﬁﬂ t éétbe SRITPRBBRz Ky Ry ABRIZE

accordln to General Procedure from 2- i enzy

f or nyl - ¥ANNS)is Feactsd to-givs aﬁmecln%mgdlge-,%( sqtibge f)q}/hea%thems of 2-8-(pyridin-

pyr roli Q—'yP@arBanﬁéﬂP Ydhtiﬁ?leapbéi'boﬁﬁé @él@ [bdn Né]l ‘ébfé}‘m E)'éarﬁblé 1amh|§‘ﬂ1té'nfédféfe o cH2,
5- “5‘ benzo .~ 7.47-

g bhrbyigs et
1 65 mOX"iat\qP ith MGPBA ‘('ﬁ’ﬁStQPI)t 'esormmt@dia (d J = 3.85 Hz 2H) 4 54

(bs, 1 W,ngﬁwﬁdd{)”&@@w 3&%21@%,21234)6 g% ?13)2!6557@ f’é‘fh&c%ﬁz%%%%%

E405 4?&"‘1 #7840, g, [TkiHB.6343.60 i (80, pa?r%mﬁofm 4H) ES-MS: calcd. for

2-chl or pghy, gml?ytfs')%uﬁﬁ ngsbwpHpoxylic acid benzyl ester and 5-
am no- (benzo[ 1 di oxol as described for the synthesis of

pyrrol i Bywalidi ne-Zr$rsathaxyligcagid §3-bparyiexyspxy-pyrigin-2rglamideo hvdrekromis al t )
I N Exanpdia shit
2- S—(benzo[sl 3] di oxol - 5-yl - car banmoyl ) - pyrrolidine-|-carboxylic acid benzyl

est er 1The NRROYaNBONIBFRZYIpXycCabInYS grayp GIH}h HBraAGOId 2fremm atm)e indernediates (d,
= 1. %rﬁ%edaﬁades@d%ﬁﬁroh (m 2H), 4.5-4.45 (m 1H), 3.7-3.6 (m 2H),

2 >z 1H g\IMR (S?\/lso-ds) élﬂ?g (s, 1H), |;3090-8 88 (m, 1H), 8.26-8.23 (m, 1H), 7.65-7.45 (m,
7H), 5.39 (s, H), 4.72-4.67 (m, 1H), 3.46-3.34 (m, 2H), 2. 54-1.75 (m, 4H). ES-MS: calcd. for
C17H19N3035*2HBr (313.35); found: 314.3 [M+H] free base.
1-{2-R-[(benzyloxy-formyl-amino)-methyl]-hexanoyl}-pyrrolidine-2-S-carboxylic  acid
(3-benzyloxy-1-oxy-pyridin-2-yl)-amide
To a solution of pentafluorophenyl ester of A-7 (0.920 g, 2.13 mmol, 1 equiv.) in dry DMF (11
mi) at 0°C under nitrogen is added Hunig’s base (1.9 ml, 10.7 mmol, 5.0 equiv.) followed by
amine (1.52 g, 3.20 mmol, 1.5 equiv.). The resulting mixture is stirred at rt for 23 h. The
reaction mixture is partitioned between EtOAc and 10% citric acid. The organic layer is
washed with brine and saturated NaHCO,, dried over anhydrous Na,SO,, filtered, and
concentrated. The residue is purified by FC (CH,Cl,:methanol = 100:0 to 96:4) to give the
title compound as a white solid.
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ES-MS: cal cd. for C20H20N205 (368.14); found: 369.2 [ MtH| .
Pyrrolidine-2-S-carboxylic acid (benzo[ 1, 3]di oxol -5-yl)-am de hydrobrom c
aci d sal twoK2MMRI( DMSO- d6) : ~ 7.49-7.48 (d, J = 2.2 Hz, 1PHY/EP#2/@6T4 17 (m
1H, 7.11-7.08 (d, J=8.24 Hz, 1 H), 6.2 (bs, 2H), 4.5-4.48 (t, J =7.1 &
6.3 Hz, 1 H, 3.46-3.45 (d, J = 5.22 Hz, 2H), 2.58- 2.54 (t, J = 8.24 & 6.6

;%s % |[‘|)1H QN@(QN@O@B a”:’rd) 08 &5~ ¥, 8crl-8 6 (mOH),CLBBIAZR A3, (2345132 (s, foppnd:
12027 R B BB Pt B-370HE) 401 APT] OheltinayPyL B (Mo H5-5.38 (e b
xylic aqigs-0.848 (i SHesmbesHad. for A1 gN@-(574.67); fotindes 7608 [MiHil), € conpound i s

prepared according to General Procedure A from 2-[ (benzyl oxy-

f | - d A-7

oYL Ekaitie BB Boln DES RS B atging) o By BBk bhar B yraligines2-Sroarhen de
0o 1097 M AcidY Egggf%égﬁe”iﬁﬁ‘l\’%ﬁ“%“ e g o 1 o e Y a7 42
o 100 Theckile, capound 3 ropatsH aucordingyts Cenead) Brosedurs b rom -KherayBRyai)
3.28 (b%rnWIﬂbmlr%)-ailetI%A Q%xéﬁéblc4b&|d A-B 'R1=n4551 an@H)}P.q;rréhche -2{cBfboxyild -aclS- M5

5 chl or GRTFOUINKY qdﬁééi%ar%%.a e S s piope 8 rom

I’3]‘é'§¥%' and 5-
am no- ( 3H2NMIR dnmsoﬂpﬁlam?hah%oxel0e@ﬂzdﬂs)cr7l1lseﬂot% thr§YﬂBh%5(HSJ of

pyrrolidine-2- r box 9 | ne- 2- a/ om c acid salt)
in Exanpt® Hz, 2H) 454 (bs 1H), 386 3.7°(m, 2H) 3.52 (\{)s 2H) 228-2 5 (m, 4H), 1.64-1.45 (m,

2-S- (2 | | | |
reid beﬁ?gi O e e G ME! 5agd TMEL 0. (A0 A0p S agepnyl | ¢
7H) 5. 81Hl.10 (m 2H), 4.6-4.48 (m 1H) 3.73-3.6 (m 2H), 2.46-2.38 (m

1 H, 2A15 2. prépdred frr 2-&50%&rb6§§'lfp9rroﬁdﬂ{e-%9ﬂﬁo§ﬁ%'\3&§ bz ediéy anf osind:
4272 Pyrrol i di ne- carboxylic acid
(2, 2-di FFU&%’EPSBE(?H@MOXQ] mso%wﬁeghfff dhe cynthepigr 8b myrrolidine-geatboxyio peidH NVR

Dl\/SO-d B 3.59 (b 2H), 2.63-2.56
( @)Induﬁe 3 yﬁ3m7de:“(ﬁyc(r6bro3d‘ﬂ acid 55@ i F?aamél}gg? C12H12|(: ZSN 203"2 270, 08).

f oun d: H)é'ﬁ (b‘er[zgph?]dlcg&fwl-galstgpmoyl)-pyrrohdme-1-carboxyhc acid benzyl ester
1-{2- R h{f NMF%’{DW@I&@%&W@ mﬁeﬂw i-?@@ﬁﬁﬂ%ﬂ)} eﬁwfd 8 (dine- 12478Hz ZHéar o

carboxylic acid Baenoxy phen |'e conpound is pre

accor di Rg1tD1émeH) 4@66@0@?3"*& 3r7c3r52m[ @Ubr&@-ﬁ&éy(m 1H), 2.14-1.98 (m, 3H
) SISO MO MR M AT 0 o,
=1, R Pyrrgllgme}rgﬁrlmm@f.ld (benzo[1 3]d|oxol-5- )-aml e hydrobromlc acid salt

1H NMR (DMSO-dg): $ 7.49-7.48 (d, J = 2.2 Hz, 1H), 7.2-7.17 (m, 1H), 7.11-7.08 (d, J= 8.24

Hz, 1H), 6.2 (bs, 2H), 4.5-4.48 (t, J = 7.1 & 6.3 Hz, 1H), 3.46-3.45 (d, J = 5.22 Hz, 2H), 2.58-

254 (t, J = 8.24 & 6.6 Hz, 1H), 2.18-2.1 (m, 3H). ES-MS: calcd. for Cy;H14N20; (234.1);

found: 235.2 [M+H].

Example 34: 1-{2-R-[(formyl-hydroxy-amino)-methyl]-hexanoyl}-pyrrolidine-2-S-carbo-
xylic acid (2,2-difluoro-benzo[1,3]dioxol-5-yl)-amide

The title compound is prepared according to General Procedure A from 2-[(benzyloxy-
formyl-amino)-methyl}-hexanoic acid A-7 (R=n-butyl) and pyrrolidine-2-carboxylic acid (2,2-
difluoro-benzo[1,3]dioxol-5-yl)-amide A-8 [X = CH,, n = 1, Ry = 5-((2,2-difluoro-
benzo[1,3]dioxol].
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1H NVR (DMSO-d6): S 7.95 (bs, 1 H), 7.60-7.19 (m 7H), 6.89 (bs, 1 H),
.4.55 (bs, 1 H, 3.8 3.71 (m 2H), 3.53 (bs, 2H), 3.27 (bs, 1H), 2.27-2.05
(m 4H), wo42/1¢133¢ 6H), 1.01 (bs, 3H). ES-Ms: cal cd. for PCIHHBL0680H
(453.54); found: 454.3 [MtH|. A-8 is prepared from

2- chl orocar bonyl - pyrrolidi ne-1-carboxylic acid benzyl ester and 3-
phenoxy4EHMVRABMEO-dgs 8 7id6etod (m, tHe 7BAT.N2 $ins 2K 46644155 (ddU m€3.27 ¢if bEXY i C

27 ( Py Rednn- S8 e gk an Gl Gt e . 28 BSR4 oo tgy

ESB Sr (4, Nmsgls:mm Al6)).:fol6CAHRRNGOL Y44 1043)1dhd: B1295MeH). (m 1 H), 5.28 -

> 12 1. B (hoprangfed ey -Srrp by PSRy kg ik e Bensyl ey ond A%

G Obr QI € a1 0 Salt 3 Y008 agcggzdrgbc?”“‘%é'}‘ﬂ‘asoi"egﬁy ey« 5
robro cid. sal.t ;

7 64-7. %"’ln1b °§Fff’ PYHdigg: 26"%'@‘?1"2# °m'ﬁa§‘i’/s(aﬁé'“ '%)(all‘l)"'e .60-3.43 (m 2H),

2.61-2. 55- (Zn—diﬂﬁ)o,ro-%ei:ﬁolﬂ,Mo&ﬂS@l&arbﬁ&d‘)ﬂBFpW%mﬂne-ﬂ%rWﬂEWBenzyl

(282.14); found: 283.3 [MH . Exanple 36:

1-{2- R%%tte rrryl - hydr oxy-am no) - net hyl ] - hexanoyl } - pyrrol i di ne- 2- S- car bo-

xylic agHNMRA(DMSD-85)! § 7 9XY- ary(gudm) 2571-7A 3]<3m 7R Exznbs l1t)|(|fh ORNA0LAGSI (Fn,

repare ro ur e rom enz OoXy-

P or il < T5 S8 By bFh AR 3 dm i 242 R Bk it o 8r CooHisF2NOs

pyrrol [ (hoqey-zg—fgmdaqulzl[mwg] d (5- fl uoro-pyridin-2-yl )dam de A—8h[ X = CH2,

VopeA.  RITRIRIe s Vi agid a2 offiory bep2d. ddioxsl by -aine {rydrabray

8 28 (mmaaausamso (s, 1 H) 7 45 (m 1 H) 4.75 (m 1 H), 3.52-3.80 (m
2 1

) 3588 ok AR o e s 7 ARt (e a) St M. S .58 (s 260 26328 (m, TH,
Cl8H25F21é0§1d RSBHY2ES-MOURbd. B9 G, A, [ivkibD, (2%0%89 &otmdeﬁﬂf Sevbk-Fpm

2- chl or ocar bonyl - pyrrol i di ne-1- carboxy?bc aci d benzyl ester and 5-
descr.i bed for .the synthesis

- pyri dj n-2-yl
oy rol 1 Bkarmble o3 T-B-Bdarmyighydipreamige metal e te U Rldine S al ¢ )

i n Exangamokylic acid (phenoxy-phenyl-3-y|)-amlde
nmet hyl ] - hexanqyl } - yrroI I di ne- 2-S-car boxyl

1-{2-R- yl -
i c{ aci dH'? g‘“él‘i?%?%’“ﬁg i cﬂr?rgarlr“egl(yfc%l'ﬁ‘inﬁetol Gerprel 5?6)‘\ fromop2-§epayloxy- H)
8 33 (niorri:yll’&nt)-ria@th&%eﬂadd)c aéld 7A-775 lﬁ?;d?pﬁfohﬁiﬁib-z @T%oxgﬁc Ktid m 1

VO NG REN R P ]

ES-M5 ca MMR(BMSO-dq): §7.95 (bs, 1H), 7.60-7.19 (m, 7H), 6.89 (bs, 1H), 4.55 (bs, 1H), 3.8-
3.71 (m, 2H), 3.83 (bs, 2H), 3.27 (bs, 1H), 2.27-2.05 (m, 4H), 1.42 (bs, 6H), 1.01 (bs, 3H).
ES-MS: calcd. for Ca5HsiN3Os (453.54); found: 454.3 [M+H].

A-8 is prepared from 2-chlorocarbonyl-pyrrolidine-1-carboxylic acid benzyl ester and 3-
phenoxy-aniline as described for the synthesis of pyrrolidine-2-carboxylic acid pyridine-2-yl-
amide (hydrobromic acid sait) in Example 1. ‘
2-S-(phenoxy-phenyl-3-yl-carbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester

1H NMR (DMSO-dg): § 7.62-7.19 (m, 13H), 6.95-6.9 (m, 1H), 5.28 - 5.09 (m, 2H), 4.54-4.46
(m, 1H), 4.2-3.58 (m, 2H), 2.42-2.39 (m, 1H), 2.12-1.99 (m, 3H). ES-MS: calcd. for
CasH24N204 (416.17); found: 417.3 [M+H].

Pyrrolidine-2-S-carboxylic acid (phenoxy-phenyl-3-yl)-amide hydrobromic acid salt
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C25H31 FN404 (470.55); found 471.4 [ MtH] .

1-{2- R-[ (benzyl oxy-fornyl -am no) - net hyl ] - hexanoyl } - pyrrol i di ne-2-S-car boxyl
ic acid WB-0khoypo-| - oxy-pyridin-2-yl)-am de 1H NVR ( DMSOPA®)EP02/06604 61 ( S,
1H, 873 (m 1 H, 826(m 1 H, 7290(m 1 H), d7.42 (m 5H,
7.11-7.30 (m 1 H), 4.86 (s, 2H), 4.78 (m 1 H, 3.67 (m 2H), 3.56 (m
EH), 2. 98 R ébl\hﬁo d6ﬂ527§4-7(2m$0 m: 81), 7?91%197((&1 2&% 4@1&% ), 3166113431(%8 (m

oot G 5&@@22%9 g st Qéim43ﬁM#§ SV oL ey Dt

6-[1-{22B8B(frepny! - hydr oxy- am no) - met hyl ] - hexanoyl } - S-pyrrol i di ne- 2-
car bonyl ) -am no n| cotinic acid nethyl ester The title conpound is prepared

according to, General Pr re A from 2-[(henz
for nyl - ﬁﬁﬁ@j_&& -Hg@zfanawdmyaawnP)ﬂlsthv%%ﬁneyﬁ9oad}rayrrolldme-Z-S-carbo-

6-[ (pyr kpli¢ &.aqs&msr&ar&@rwr)dm%ﬁ H\Gi&?/ 102790 PCT/ EP02/ 06604
am no]-nicotinic acid methyl ester

6- am no- AR B ‘Fﬁrﬁp%Pd'sn%ﬁeH?'led %%CPQ"}Q- iq Ci@rﬁmia ?@&B@rﬁfﬁ frog1 2d(bwnzylexyr H)
8 83 (s forh #ﬂmmg) %tr(yﬂ_]vheﬁbnm@ abil f—\dl (ﬁ—rl‘-'butgﬁ £l bﬁrrohﬂ)ne Zacﬁgoxyﬁé acﬁﬂ&

1 86 2H%‘i54°f(’rﬂyﬂd'§%‘y' )-an 5’& Grﬁ Pgﬁ) CHz aF (P 1=H)2 (51ﬂug)20)13ygéy']( éﬂ"oﬂﬂ byghee (t
3H). Esowﬁamlvﬁmwﬁ}pMCp@OH%MOG (420 46); found: 421.4 [M-H]. Exanpl e 38:

1-{2-R5forrry dr oxy- ami no) - hexanoyl }-4-R-h dro pyrro-
1 i ne. HSUE GO 08 (5oL by DapAS e, JH) o780t eTH),

conpoung, 415$(npﬁﬁ§’fif%jﬁn§l°ﬁﬂr 950G sm(nﬁ%yr:a?z E’rhogfrﬁ%r@ (h, ‘(‘]HS"E 74 (o, D)7 Y b8 xY -

hexanoi ¢ aci d

fornmyl

4 R bendl 8 DoPB1 | U35 (B2 2P e, G0 fry) SHy ESIMS. palgh) fosi e
A-8 [X & H\gj- - t hyl dyl lHNNR DVSO- d6 S
ARY ZM %Gﬁﬁogmd '%b?*z[&raﬁ):} gt %“(my V H, 5.36 Ebs H§
4.83 4\88 (% pr?paFecia from &- @'@?caqﬁonyi pyyolidinescansexylic 3gid bsna@ e§tersarqdn5-2H)
3.52 (b . . 1.44
m 6I(-|) ﬁuor@-g%ndlﬁ Z%T'g]es as 1(h'&s;cnl(%’eac@gor( Bve g?ﬁ%esng gﬁﬁgg&(ﬁiér{ge? Zég xy|c1: ?%d

393. 5 [ Rwidine %}’Baﬁ"@eﬁ QJQIPFQB"‘??%?&)F@ 5@1’2 pEdxy- pyrrol i di ne- 1- car boxyl ic

aci d_ t eqigalRIf(BénAd -fo'l‘ﬁ\@l Emnﬁ&)tnhadhyﬁ;ﬂelxdh%l?—p%%ﬁhﬁx%—#ﬁ%?bd#&w copggtion

to glvegrollne am derivative which reatment wth 4M HCl in di oxane
provi de®-H¥rogagiding H)T?Wédeas described for the synthesis of

azet i di i di e 04 G a
| emr?Smwﬁ( smanrbm% @rga)fgﬁa)c gﬁcghggﬁpqw &'7733(% dH5ar s,
(5 met h?H) 5y1,41 . ﬂé—[),zilﬂs Xs g%,dchQ (m, 1H), 3.67 (m, 2H), 3 55 (m, 2H), 2.94 (m, 1H), 1.72-
2.12 (m, 4H), 1.48 (m, 1H), 1.34 (m, 1H), 1.26 (m, 4H), 0.86 (m, 3H). ES-MS calcd. for
C2sH31FN4O,4 (470.55); found 471.4 [M+H].

1-{2-R-[(benzyloxy-formyl-amino)-methyl]-hexanoyl}-pyrrolidine-2-S-carboxylic  acid

c

~

(5-fluoro-1-oxy-pyridin-2-yl)-amide

1H NMR (DMSO-de): § 10.61 (s, 1H), 8.73 (m, 1H), 8.26 (m, 1H), 7.90 (m, 1H), d 7.42 (m,
5H), 7.11-7.30 (m, 1H), 4.86 (s, 2H), 4.78 (m, 1H), 3.67 (m, 2H), 3.56 (m, 2H), 2.92 (m, 1H),
d 2.01 (m, 1H), 1.91 (m, 2H), 1.82 (m, 1H), 1.48 (m, 1H), 1.36 (m, 1H), 1.24 (m, 4H), d 0.83
(m, 3H). ES-MS calcd. for CsHs1FN4Os (486.55); found: 487.4 [M+H].

Example 37: 6-[1-{2-R-[(formyl-hydroxy-amino)-methyl}-hexanoyl}-S-pyrrolidine-2-

carbonyl)-amino] nicotinic acid methyl ester
The title compound is prepared according to General Procedure A from 2-[(benzyloxy-
formyl-amino)-methyl}-hexanoic acid A-7 (R=n-butyl) and 6-[(pyrrolidine-2-S-carbonyl)-
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1H NVR (DMBO-d6): 88.42 (bs, | H), 8.15-8.12 (d, J = 8.24 Hz, 1H),
7.96-7.92 (m 1H), 7.61-7.47 (m 5H), 4.77-4.56 (m 4H), 3.68-3.58 (m
2H), 2. 9W0.09007% 1H), 2.69 (bs, 3H), 2.27-2.17 (m 1 HpCTEBIMBico£al cd.
for C18H21 N302 (311.38); found: 312.5 [MtH]. 4-R-benzyl oxy-|
-{2-R-[ (fornyl - hydr oxy-am no) - net hyl ] - hexanoyl } - pyrrolidi ne-2-S- carboxylic
aci d ( Samiidpyiicotiyiciatidnmethyy bjteami-8¢xXE BHIMR= DMIE d@min@niBotni® adid(methil H)
8.14-8.0 Em 1 H, 7.8-7.76 (d, J =8.52 Hz, 1 H, 7.56-7.48 (m 5H),
4.85-4. 85®t 3 =742 &7.69 Hz, 1 H), 4.75-4.46 (m 2H), 405(bs 1 H),
4.0- 3.68 NMR(EMSO-BS)SMOlw(sZH) 3831@1(—9882&@ N%Zes@@(c(bm)f ézznké%za%- 23
or

4 4- 0 | 4NA05
ETSZ g')7 2 20 T i 3[%% Iy ,fxé @ 43 3.06 T Ty, T4 G, 1651 1.562.04 (m,
1-{2-R- BH\}onrml (mdepxy%mmohHwemmti 3 xanmol Jo.d6 $t, hadl, XSS c@ted. for
l'i di ne- r box 3 %m d nﬁﬂﬂ'}{l -pyridine-2-yl)-amde -44 WO 02/102790
PCT/ EPO2 ég@ H%%‘tq pad c‘gﬂp‘b ks prepared according to General
Procedure A from 2-[(benzyl oxy- fornyl-am no)-nethyl]-hexanoic acid A7

(R=n- buELM@d 3®:S QMWMPMVGKUXMHWO?M&&WIPBGX&ﬂoCyl}amydroxy;yrro-

(mgt m ;] ﬁ?ﬂp ﬁca@ N&ﬂﬁ'%&%)‘lﬁf"@'@ g%/)sa'%' ®d, J = 7.42 Hz, 1 H),

8. 16- 8. The (thte dorhPound. i8- 5reB§re6ﬁaaccbrdrhg to Genbradl. Proc8durd A ffor? 2-[Be

kt)
?bSB (Efdfmz' %ineb@eawﬂoh%%é% 29d. i\37?9 (F% '@iﬂ)@w (%-bﬁ@zvi%v-ew@d ?cm

6H), 1. 65rbo>1yli&3ad£|dl (5dmeth@-BAidinz2-yBeinideER-B8X ealRECHION, G12HZ8IMO05 2-(5-
(392. 46 und: .393.5 [ MrH]. 4-S- O-benzoyl -pyrrolidi ne-2-S-car boxyl | c acid
(5- et h 3”"6‘7 We-2-yl)-anide A-8 is prepared by the inversion of

4-R hydnHWMRXDWO-dé)n&B%&ar(J@MH J&128i0d (R, 7 86- WB*IbH 1H) 536 (bs 1H)
pyri di n-éély%%) m de nder M t sunobu condi tion toﬁ% XYy
prol i ne4 8 én‘?f %if%ﬁmzeﬂ%n“ PP &28 bt 3-8P-Br a0 ﬁd?l) ?ﬁzdpﬁ) e3 14

pr OYI gecbst gﬁ)ob_esg (t%dsa 2126423)9 (dgscml)l) bed- 1&411% fO‘IEﬁH)SﬁlfDBf'(%'@-I)OSS MSlct:alcd

azetl dl pe-2- o> 1dln am de roc ori1 Cc acl Sa In

Exanpl e'°f §19*i32 W(‘fqﬁlggés %ﬁ)s%‘ll 6)393&5§‘X§él (bs, 1 >rl|) 8.15-8.06 (m 2H),

(7b92 7. 3-8 phépared fl@ﬁw l—F@ibeﬁiylmé/- rro_h‘dlﬁ&ﬂé'érbol(yll@ ?CESM lﬂlhﬂ esleﬁ")and 45-89
S

1 ES- NS
cal cd. F%? hyé?%’ﬁi@%@’@@“%%2@3?7%ATPom‘t‘°§2t€|_&ve[ Rﬁﬂq]‘e @%Qﬁﬁﬁﬂvﬁﬁe ‘which on”
1-{2-R {réétﬁfeﬁwmmmmwmmé p?@hdasl the laeMrsdOathihe 4s ReBYiHBPIE SYnthesis

li di d (4 2 de Th t t d
B e Iy ST NS I
formyl - M-B@r)zylﬁtthr}oIhﬁiiéﬂ%-@aﬂfd)@llé\'a&d(Bﬁﬁeﬂh'yl-ﬁybldlﬁaft-yl)-amlde

pyrrolidine-2-carboxylic acid (4
1H NMR (DMSO-dg): 5 8.42 (bs, 1H) 8.15-8.12 (d, J = 8.24 Hz, 1H), 7.96-7.92 (m, 1H),
7.61-7.47 (m, 5H), 4.77-4.56 (m, 4H), 3.68-3.58 (m, 2H), 2.97-2.90 (m, 1H), 2.69 (bs, 3H),
2.27-2.17 (m, 1H). ES-MS: calcd. for CgH21N30; (311.38); found: 312.5 [M+H].

4-R-benzyloxy-1-{2-R-[(formyl-hydroxy-amino)-methyl]-hexanoyl}-pyrrolidine-2-S-

carboxylic acid (5-methyl-pyridine-2-yl)-amide

1H NMR (DMSO-dg): 5 8.4-8.3 (m, 1H), 8.14-8.01 (m, 1H), 7.8-7.76 (d, J = 8.52 Hz, 1H),
7.56-7.48 (m, 5H), 4.85-4.8 (t, J = 7.42 & 7.69 Hz, 1H), 4.75-4.46 (m, 2H), 4.05 (bs, 1H), 4.0-
3.68 (m, 2H), 3.54 (bs, 2H), 3.16 (bs, 1H), 2.69 (bs, 3H), 2.49-2.23 (m, 4H), 1.64-1.44 (m,
6H), 1.04 (bs, 3H). ES-MS: calcd. for C,6HssN4O5 (482.57); found: 483.5 [M+H].

Example 39: 1-{2-R-[(formyl-hydroxy-amino)-methyl]-hexanoyl}-4-S-hydroxypyrro-
lidine-2-S-carboxylic acid (5-methyl-pyridine-2-yl)-amide
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ethyl -pyridin-2-yl)-amde A8 [ X = (R-CHOH n =1, R
2-(4-ethyl)pyridyl]. 1 HNVR (DVBO-d6): S 8.38-8.36 (d, J = 4.945 Hz, 1 H),
8.12-8. 0IWOmRALT) , 7.16-7.14 (m 1 H), 5.37-5.36(d, J =PRTEPH66H4 H)
4.85-4.8 (t, J =769 Hz, 1 H), 4.57 (bs, 1 H), 3.89-3.55 (m 2H), 3.52
(bs, 2H), 3.14 (bs, 1H), 2.82-2.6 (m 2H), 2.26-2.09 (m 4H), 163133(m
9H) 1Tr€é4n{lé>s;onﬁidhnd %f%arﬁ@la‘cdordir@r t&ZﬁHﬂ%ﬁBﬂ%ﬁl «(:jéd%)@ A $dom fzq(btlch ZyBRL. S >
epared from enz rrolidi car i C aci
ort Pyt ECiBy BRI s A i A B QAR o
gi ve pr@rbm@u@racﬁtﬁ (8ehéthalpyN@n By Famiie -8 gXTEN(R)-GHIOH, 4N HQAl, Ry diaxgne
provi des th deshred am ne as described for the synt hesi s of
azeti diEMIRYTIAY-net hy! - pyri din-2-yl)- anide hydrochloric acid salt in

Exanpl aﬂ&MR@M‘é@ 9@/@9%?%?@0@92/2%@% 816811 (m 1H), 78776§m 1H),
4- R- benz X yrrol 1di ne-2 rboxylic aC|d 4etgglp di ne-

b S SRS S5 tp 048 Codboo ), o504 88 (474 21495 B 1HYHL02-5 ER1(n
7 62 7. 239 8 (ELTDZH)ié 7%J(bé‘ ﬁfl‘a (zféb (6&93%)32% ﬁgﬁ%n(M)?%'E&M Zz% 81;5331 da’n

cd. +63 (Q:ﬂ 9&1@@23%@ M§) Ca'%lfﬁfc:ICwB'Ze@h@s (39R40); fE%%ﬁB@ Ai+H.

aI
{2- R4 éf@b@hhoﬂwrpaqwiﬁémméa.%k?rfé Lcmz‘,ﬂﬂ&hw-pfﬂﬁnb& I%Wé ro-
di ne S-carboxylic acid (5-trifluoronet di ne- -am de The
t %C?/ Wé?lﬁﬁ-
[
yr

Zam de

ABd® prRpared by @ﬁa\w@a&% elot-Hrwgrexy-re Traskeylis @C!sé\ piybi@-methyl-

( be .h@.xzayn)iaﬁﬁdafl urRiet n@i}sunswyédnuh@ﬁawgqveaq@o%gnz%ig prewé )a@as

roI| ne 2-carboxylic acid - trifluoromnethyl ridin

= iiivewhigh-on trqafmentz\t\'éﬂs "tlei’(P'utS‘rrétOPf?'l‘%tﬂﬁ?/\{";/ awed AMINENRR
D'VSO Qﬁ%cnl&cﬁfoﬁ“lh@ s§nt(1é@us %H)azetﬁhr{élz »méth\{ﬂspynﬁrngﬁ{l?aﬁﬁdé hydrdchforic 88dHz, 1

H) , 66 (m , 3. (bs, -1), 2.3-2.13 (m 2H),

1. 63 1, S@éi"a ﬁi‘a@Pb? 03 (bs 3H) . ES MS: calcd. for CLOH25F3N405 (446. 43);

found: A4KMR [ Mmﬁbdfé\ Pa.l Bé{@é emlﬁf@% SMm, 2H), 7.92:7.8 (m, 4H), 766761, J =

4- R- benzyl oxy %rro di ne- 1- car box tert-butyl er an
zhg}

trifluok P37 4 dbs-th)y £ 88 (he, );lé*r834ﬂvw2tldm%|p$12cﬂ4 o il 8- 1h24bi(ne
am de dgy)l g8INMScald kst @q@g@gy) Yddna: %bﬂhﬂp di oxane provides the

desired am ne as descrl bed f synt hesr s
azetidi ne 2- S (4 rreth pyri di n-2-yi)-am de %drochl oric acid salt in
Exanpl &Example_ d0y, r hydremyraninal-raethylishexapoyi-AcR-hydroxypyrro-

(5- trl flidiﬁé-ﬂfﬂ‘iE:M ﬁ?ﬁé héliugs-e&%l ﬂ‘ﬂéiﬁ-yi) -AinlthR (DIVBO dé): 5 8.98 (bs, 1
H) , 8.42 (m 2 4.84-4.5 3.69-3.61 (m

(m 4H),
2H) , Tél? Qﬂeafowu Cm)orep,@r%i ?C(Z?Ed'(‘&h 01 Gengral Esoqesurecw fram 2-4benzyloxy-
C18H18 Wmlrﬁé‘-}ﬁﬁetﬁ@ heiaﬁbli'&%m@@-ﬁ?%ﬁ%ﬂﬂtyl) Eﬁ@"ﬁ%r@hcﬂﬁe 2- carboxyllc acid (4-
4-S-fluoro-1 )[ rR/ hydr oXy-am no) 5 J hexanoyl } - pyrrol i di ne-
ethyl-pyridin-2-yl)-amide A-8 [X (R)-CH-OH, n = 1 R1 -( ethyl)pyndyl]
1H NMR (DMSO-ds): §8.38-8.36 (d, J = 4.945 Hz, 1H), 8.12-8.01 (m, 1H), 7.16-7.14 (m,
1H), 5.37-5.36(d, J = 2.3 Hz, 1H), 4.85-4.8 (t, J = 7.69 Hz, 1H), 4.57 (bs, 1H), 3.89-3.55 (m,
2H), 3.52 (bs, 2H), 3.14 (bs, 1H), 2.82-2.6 (m, 2H), 2.26-2.09 (m, 4H), 1.63-1.33 (m, SH),
1.04 (bs, 3H). ES-MS: calcd. for Ca0HaoN4Os (406.48); found: 407.5 [M+H].

A-8 is prepared from 4-R-benzyloxy-pyrrolidine-1-carboxylic acid tert-butyl ester and 4-ethyl-

c
1-
i

ti

2-
py
[ X
(

pyridin-2-ylamine under HATU condition to give proline amide derivative which on treatment
with 4M HCI in dioxane provides the desired amine as described for the synthesis of
azetidine-2-S-(4-methyl-pyridin-2-yl)- amide hydrochloric acid salt in Example 18.
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2-S-carboxylic acid (5-nethyl-pyridine-2-yl)-amde The title conpound is
prepared according to General Procedure A from 2-[ (benzyl oxy-

f or nyl - anwoepAmsdhyl | - hexanoic acid A-7 (R=n-butyl) and PCT/EP02/06604
4-S-fluoro-pyrrolidi ne-2-carboxy| ic acid (5-nmethyl-pyridin-2-yl)-amde A-8
[X = (S)-CHF, n=1 RL = 2-(5-nmethyl)-pyridyl. 1 HNVR (DMSO-d6): 5

8. 34- 8. 3R-bbhzyldx rr8l|dm8 28-daibo llU)am&' tﬁ&h I-B¥ridifhe-2lyF-amhide HZ 1 |‘|)
563545(dy-)’:|i)y 86‘;9 )él'v ( ?ﬁ? 8@ Hé

(m aH) THNNR @5\43015161-0584% (b, = Mz Pzt §5).28.44 (psn 11y ,6217-84 (m, @a_ﬂ)(m

6 1. t | /A4E
(?%4 44?%1f oun n(: 4%)]3%963 §i5_ﬂ(rH22H)°’h|)98 ﬁ%(yﬁ SHE @2;51’;3 Ag% gj'ggr?‘dgoyéﬁl C aC| d

rro
( 5- met hyl Bp?y?%aqéb'z %ﬁg\/l%ﬁat@é for g s@z@ ofopady/ 32662 MYdH04 ~ The
coupling of Otert butyl protected proline (1 mml) with 5-picoline (1.5

ol ) i ExBipid 5 4191 )1-{!21¢h6[r(fd%Wh96m§yr§mhb) ﬁfh@hm hbﬁéﬂowm-wu}cﬁwybyﬁ&ﬂ ne
(5 mmol ). conditron fol

TFA-di c F'B‘Pc?eﬁ??&ﬁ'@mwf)c ‘E)K%fo!}&mﬁﬂ%wr'é"@oﬁyﬂmdel H NI\/R ( DVBO- d6) : &

Ei) 347853% (tie ebmpollné i& &ega@é ac?eohﬁin % k%r%rél“PM&dJre"h fro%n @ngr‘&glo(&n
3. 75- 3. é@mykﬁmlnﬂwmetwilﬂezamc @md éﬁ; (Ran{qstyt) @m pwohiim)e 2-garbexybc 1acccin(5-1H)

ES- M5! gusdmetityi-plridihi2 ide(RBIXIDIR)-EALOM; n 356 K, {=M+dﬂltrlﬂuometh)flethyl)
4-S-fluoro-pyrroli d| ne- 2-'S-carboxylic acid (5-nethyl - pyridi ne-

The abo®¥id¥ydr oxy conpound (2 mol ) in nmethyl enechloride (20 m) is treat ed
with N A NRYBXSIL)Os swm'e;r(mt rzH Iau@f isée mPAiSé'%;hserWDJ % 7239 H;F 0@2 e

reaction mxture is stirred NaHCCB

sol ut i ofbs: dH).eHIEBSOEMHM: ﬁalfeébsuﬂﬂérz 3 trad2ig) dstii 45 (Ft, 6H, bQBl(bﬁ; ed on

silica i t \ io) derivative which on
treat meg’tqi ﬁ“ﬂ"’”&?'&’" fwg?%& d‘bs/ gﬁﬁ? gg%o‘fﬁt@m’qﬂ NMR (DVBO-d6): S 8. 41

(bs, 1 M8 i plepagechdropy 4-B- b@ﬂ@/'@w-mfirohqnw carb@qhq agi taw- blﬁylkﬁster 8n¢15-5. 53
I(-i)d J —trﬁlaoﬁ’%ehgd— )Jﬂ ~2- gﬁ%rﬁin& bgndet I-I!ﬂTU 3cc§ﬂ‘tr%n ?Wb ;%H)ine Jnfids ﬁ%%t(v@ 1

for Cl1H14F
(22 3 2 5yvh|ch@nﬁ@atrggzt w;tl'[ mijI |E;dm9m%pmldes the desnred amine as described for the

4-R-fl ueyr%ésrs{ r Bzétrdirﬂarmé %W%?Mn@iﬁlél -armaémwroeﬂm@%d} sdWY il ekérﬁ%fei .

2-S-carboxylic acid yl -pyridine-2-yl)-anide The title conpoun
pr epar ed8accor di ng to General Procedure A from 2-[ (benzyl oxy-

fornyl - aR- B@ﬂzyf@&ﬁiéjr}ollftﬁﬁm%aﬂfdﬁh@a&d(B(ﬁﬁflbﬁi‘dﬁh):th?ﬂﬂynd|ne-22-)§ll?-§\mlde

4-R-fl uoro rrol’i di ne-2-car box aci d m de A-8

[X = ( RYEOMR(DMSO-dy): 58,98 (5, (1882 mp 2Hh R 62-7H7HTGH), DMBE5a 1 46),

775 (mor gyt fual Zetaria) Wl 2e2 R e . SRS P PR duls

8.24 Hz(36%. fomd266@35M+H]

Example 42: 4-S-fluoro-1-{2-R-[(formyl-hydroxy-amino)-methyl]-hexanoyl}-pyrrolidine-
2-S-carboxylic acid (5-methyl-pyridine-2-yl)-amide

The title compound is prepared according to General Procedure A from 2-[(benzyloxy-
formyl-amino)-methyl]-hexanoic acid A-7 (R=n-butyl) and 4-S-fluoro-pyrrolidine-2-carboxylic
acid (5-methyl-pyridin-2-yl)-amide A-8 [X = (S)-CH-F, n = 1, R; = 2-(5-methy!)-pyridyi.

1H NMR (DMSO-dg): & 8.34-8.32 (bs, 1H), 8.1-8.05 (m, 1H), 7.83-7.80 (d, J = 8.52 Hz, 1H),
5.63-5.45 (d, J = 54.1 Hz, 1H), 4.9-4.86 (d, J = 9.89 Hz, 1H), 4.22-3.5 (m, 4H), 3.18 (bs, 1H),
2.69 (bs, 3H), 2.59-2.44 (m, 2H), 1.69-1.32 (m, 6H), 1.08-1.03 (t, J = 6.87 Hz, 3H). ES-MS:
caled. for CyoH27FN,O4 (394.44); found: 395.4 [M+H].
4-R-hydroxy-pyrrolidine-2-S-carboxylic acid (5-methyl-pyridine-2-yl)-amide
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(m 2H), 3.52 (bs, 2H), 3.14 (bs, 1 H, 2.69-2.68 (t, J = 1.92 & 1.65 Hz,

3H), 2.49-2.17 (m 2H), 1.64-1.42 (m 6H), 1.08-1.04 (bs, 3H). ES-Ms:

cal cd. fowO@29629F-N404 (394.44); found: 395.4 [MH. PCT/EP02/06604

4- S- hydr oxy-pyrrolidine-1, 2-dicarboxylic acid 1-tert-butyl ester-2-nethyl

ester To a solution of trans-4-hydroxy conpound (1mol), triphenyl

&hcl\)fgh! Tae (cﬂ:uﬁiriglmlo-teﬁrbixtyltpﬁcﬂédied pwlifé éa lnrﬁclnl)yrwph B-ﬁidéoliﬁdi:ﬂﬁhﬂgﬂh)in DMFa@degc
, i i sqpropyl - car hoxylate ,.(1. i.n Ldr se .at :

o s PRPBERr AT o el RSt Btk (e it el 5

pL essE_r eeraovhi gﬁeitéhtlbutymidi Ssmldiogd:gbéth@?d\ﬁm)_pmvid& thfﬁ}l@@@h@d;rtdo preci pi tatg

phosphi Ls.re iltration an iltrate is caoncentrate

indor r AEE0R ENEDGes 63 HEBEE. per) BidoB g ON). Biledeld . e EBiae .

nat er i ahHj,s7.67-¢2uqeh, BH;,fs.gaas.hqmlsll\-/% £88lyym d(m@t1 m,m.ggbsl‘,QH%,23.V5@t593)§.,T4ﬂ), gi ve

title ci s-h%droxy conpound. 1 H N DVSO-d6) 6. 4.43-4.35 (m 2H), 3.80

(bs, 3HF; 3! 39(“E’n§H)1[%?§8‘§:3é4(@. 360, Ay184 (M, 21Hg ES-M$: (¢lcd HPr GroltgNeO197

(m  11- 4355 15)50utd 356 AH+HES- M5: cal cd. for CL1H17NO5 (245.44); found:

246.3 [MtHL.. 4-R-flugro-pyrraqlidine-2-S-carboxylic acid .

(5- met h§T%VPT%P¥R§9'E!'W‘)2:%'E?HP*¥HE acid Grmetyi-Bwridinerdid)-amide cis- hydr oxy

under siTRE labové BFdrokP BortposHd (20 mnds) ﬁ\%@!h?l!éﬂécﬂlé}ide@%fml)ﬁs 4réaftidoNitIRN-t he

trans-4-fluoro derivatiyve which on saponification gives the caorresponding

aci d. THEUIATES SUPHdrthioside (DAY 4 Rel et Oy T macion Mbdwds s¥Ted aici d

tert- butfor 1S heindRdsied Mt Véold g, NAHCEOY kaltlicle dritdie andRbRc&ARfed LARdert 0

gi ve prold(une am de clie,rl vative V\g ch on treatnent with 4M HCl i n di oxane

! I Cl
provi deEeauRRd RERSSHERY alfi pIaifigd oryalics gkaclrmR dhremalparapbyite give N-protected

azeti di gerivative Which®hhisatriertivifh HE~XEOH pRdvitesintih®@ ebhpbursd. aci d - salt in
Exanple 18. 1 H NMR (DIVBOd6g: S 8.418-8.416 (t, J = 0.82 Hz, 1 H,
8. 14- 8. 1 MR (PMSQ-dg)y 3§41 {bs.))TH)y 891-8.99 d) | 7, 8-24 tjz, 141)78.98-%05 (M, 1H).=
55. 77 Hg,7115 68 (d, 4552 4Rz, THY .8 BsSR33%3-4 67 (MDH), 3.04%.31 BA, 114y 6blhs, 2. 68
(bs, BH%J 2. 44S2. 29 1(rn 11- 1);_'.)11 E%— R/S:)gcal cd. ?or 8“ H14Fl\l3gﬁ' 22)5:.225;(?3'
found: SHRZG8-RRRMN. T ESPME’ caled. JorCuliteFNef? £223.25); found: 224.4 [M+H].
-{2-R-[(fornyl - hydroxy-am no) - met hyl | - hexanoyl } - pyrro- .
li di ne- Bx h&xzm-m.o’t@tﬂ{z_(-ﬁ:[(fahhyl-hvjufbk%nﬁn&-Mbihyﬂnhéi&nl;ga-ﬁ ridiRine-
conmpound IS prepared ?ﬁcor di n'gy i@ General  Procedure A from 2-[ (benzyl oxy-
fornyl - ™ ‘ﬁ’f@'ﬁ‘h??']’ rnethyrRyr !‘ﬂ'zﬂlb'f“(‘!@f'h- butyl) and _
4- di f | UFhE-tMEr EPhiolindas JorEFdrea@Xadcbfiing? td GenerdlFtrByédupd 'A diofn &-[Yﬁéwzﬂﬂife A-8
[ X = CF? n=1 R = %—&5-mathglfi-p&rl%§l 1 HN DMVBO-d6) : & 8. 34 (bs,
1 H), somykaminpymethyll-hgxanpiq geid Ay (R=p-batyl)anggd-Rifjuojo-pyrroligirtgs2-carboxylic

acid (5-methyl-pyridin-2-yl)-amide A-8 [X = (R)-CH-F, n = 1, Ry = 2-(5-methyl)-pyridyl.

1H NMR (DMSO-dg): & 8.34-8.31 (d, J = 7.42 Hz, 1H), 8.15-8.12 (d, J = 8.51 Hz, 1H), 7.99-

7.73 (m, 1H), 5.66-5.48 (d, J = 52.7 Hz, 1H), 4.87-4.81 (t, J = 8.52 & 8.24 Hz, 1H), 4.26-3.56

(m, 2H), 3.52 (bs, 2H), 3.14 (bs, 1H), 2.69-2.68 (t, J = 1.92 & 1.65 Hz, 3H), 2.49-2.17 (m,

2H), 1.64-1.42 (m, 6H), 1.08-1.04 (bs, 3H). ES-MS: calcd. for C1oH2,FN4O4 (394.44); found:

395.4 [M+H).

4-S-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester-2-methyl ester

To a solution of trans-4-hydroxy compound (1mmol), triphenyl phosphine (1.5 mmol) and

benzoic acid (1.5 mmol) in THF (10 mi) is added N,N-diisopropyl-azo dicarboxylate

(1.5 mmol) in THF (5 ml) dropwise at 0°C. It is stirred at rt for 16 h. The solvent is removed

under reduced pressure and residue is dissolved in ether. It is ice cooled to precipitate

phosphine oxide which is removed by filtration and filtrate is concentrated under reduced
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4.91 (d, J =8.24 Hz, 1 H), 4.49-4.16 (m 1 H, 3.75-3.3 (m 3H), 2.97 (bs,
1 H, 2.94-2.88 (m 11-1), 2.75-2.66 (m 4H), 1.65-1.45 (m 6H), 1.06-1.04
(d, J = owOMi798H) . ES-Ms: cal cd. for Cl9H26F2N404 (412CAAPp2/bc@und:
413.5 [ MtH . 4-oxo-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl
ester-2-nethyl ester To a solution of oxalyl chloride (1.3 muol) in

met hyl epressire oThelerude matpridl$s aested WakGakihandlic sodim nétHaRitesier 2th atPC.toAf t er
20 min, a gﬁl utiorg] of trans-hydroxy conpound (1 mol) in nethylene
chl ori d@V§ BUGEH-YAroxy 8PP YUY eacti on ni xture. The reaction mxture is

war rreg 119 r:m@gﬁmdgrlsemttm am(ataﬁzlﬁ @ddqiﬁlsh Lan)i BGQE wgastsllatfmzan(mt mﬁ? i's
war ne 0 u Wi nre ne ene chloride i s washed
it sad o0 6o 1. 24t 5E (mch) 10HE e S ESHG: G Ion Savistis (245.44)
PCT/ EPOQ;{,Q@MQ, entrated under reduced pressure. The purification over

silica w th 20 % Et OAc .in  _hexane gives the 4-oxo conpound. 1 H NWR
(CcDCl 3)'SJ %gﬂwfe?apﬂ’"?'i '('(1)%12 -Srcappoxylig acid (7”9%%%'»"-2)!4)'0""3'27#) -apdde 31) 2 98-2. 88

(m 1 Hhe fidorfirtidn o8 tﬁ@hbévé‘%s-h}dn"&a&y Qxhﬂer Sititar FRchitn c6@iich ad @bséribbbllif NOS
(243. 4 %m f oun | uor g- pyrrolidine-2-S-carboxylic acid

( 5- met h§FaPRIR; nré”OZ'dW)‘ham%l@ 4rﬂ'é°fP| denivatiye | Whiclhron saramtication - gives dbpound
under swrrdsgbndlﬁg@&;uomhé:smmbtns Qfépéﬁedf#ﬂﬁﬁ 4LifdorolgyrriBidiiath EafoxPicoNdid fst-t he

4-di -fluoro derivatjve saponi fication gives the  corresponding
aci d. ARulYl; ester éaar%meﬁ%ﬁww'ra? Yiamige dnger HeY iy |°ﬁ@d'?tqrbéq kv pialing grgjde

t ert - budetvatirs tutiichr B8l fedt@bhty Witk Y4M dHor %nlo&ahéwwmr tHéA&i!eéme@nahﬁdeoast 0
gi ve pr I | ng derjvati treatment wt I n_di gxane

d
provi de®® ecgg‘%r the syaibesis © 92%‘%?%@ mﬁﬁhykﬂ’yé'd'”s%fm ﬁEqus hyﬁrochlonc acid

azeti dim.ﬁﬁaﬁﬁ@mﬂ hyI pyr| d| n 2 yI ) am de hydr ochl or| c aC| d sal t in
Exanpl e 1 %) I—¥
8.13-8. !L'dW(BMSOadeazﬁ %13§4|’153 © #-99182 '7'7-91_LH)( 1418 M (d, 4=9%52,H931*d 7.97-=

8.24 Hz ;
8.24 7634(@{?& 11, @?8;35%3@([11 35")7& 3%&8%6@ 11-|)F% 893 @4@%1%4) szdliitB%éH)

(241. 24, 1H)03rﬁ§ (b24§Hh ?1%?1]29 (Ekér'fB4 ESAMS: calcd. for C11H14FN30 (223.25); found:
1-{2- R—ig4f4)n\ym11 hydr oxy- am no) - net hyl ] - hexanoyl } - 4- R- net hoxy- pyrr o-
| i di ne- S—carboxyllc acid (5- rrethyl pyridi n-2-yl)-am de The t|tIe conmpound

is prepared accaording to CGener Procedure A from 2-[ (benzyl

for hy | -EXATRR” b [ AR RGO RE A G AV Hexandy-pyrro-

4- tranSthﬁéJZCB-baﬂ:W)(yﬁbladid‘(ﬁ-rﬂethﬂ]ﬁb hlelzcyw-ahﬁhe

(5-net I- r|d|n2ph/ am de, A-8

ot hyl ) Ty fiey gompt m%/ﬁr%ﬁawéba&e‘a ing tPoGGH%@' PioqﬁrﬂuregAgfsows?-l@epavloxy-

8. 33- 8. denyamido)heth§i]-héxahoitladidA-2 (REn-bhtyl)%nd 4-difluoro-pyrrolidine-2-carboxylic
acid (5-methyl-pyridin-2-yl)-amide A-8 [X = CF,, n = 1, Ry = 2-(5-methyl)-pyridyl.
1H NMR (DMSO-dg): § 8.34 (bs, 1H), 8.13-8.1 (d, J = 8.24 Hz, 1H), 7.87-7.78 (m, 1H), 4.94-
4.91 (d, J = 8.24 Hz, 1H), 4.49-4.16 (m, 1H), 3.75-3.3 (m, 3H), 2.97 (bs, 1H), 2.94-2.88 (m,
1H), 2.75-2.66 (m, 4H), 1.65-1.45 (m, 6H), 1.06-1.04 (d, J = 6.04 Hz, 3H). ES-MS: calcd. for
CioH26F2N4O4 (412.44); found: 413.5 [M+H].
4-oxo-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester-2-methyl ester
To a solution of oxalyl chioride (1.3 mmol) in methylene chloride (5 ml) is added DMSO (2.6
mmol) dropwise at -70°C. After 20 min, a solution of trans-hydroxy compound (1 mmol) in

methylene chloride (5 ml) is added to reaction mixture. The reaction mixture is warmed to -
60°C and triethylamine is added to it. The reaction mixture is warmed up to 0°C and diluted
with more methylene chloride. It is washed with saline, 10% aq. citric acid, dried and
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7.77 (m 1 H), 4.78-4.72 (m | H), 4.24 (bs, 1 H, 3.97-3.78 (m 2H),
3.69-3.67 (m 1 H, 3.52- 3.34 (m 4H), 3.15 (bs, 1H), 2.49-2.36 (m 4H),
2.24-2. 12W0rp/1axg 1.64-1.44 (m 6H), 1.10- 0.993 (m 3H) PCESEPWVMBo660al cd.
for C20H30N4AO5 (406.48); found: 407.5 [MrH. A-8 is prepared from

4- R- hydr oxy-pyrrolidine-1, 2-di carboxylic acid 1-tert-butyl ester and 5-

met hyl - pyridedirated -uydaniedaces piesure] Diedplrdication over silica gel with 20-30% EtOAc in

4- R- net O))é\é-&[ag 3“ gl ne-1, 2-di carboxylic acid 1-tert-butyl ester 2-nethyl
ester T 28R PTHOHY: of 4- R hydr oxy- pyrrolidine-1,2-dicarboxylic

acid 1- ygrNMRYCDICIESS £83-4 Bt H)28.94-31r®{ Wb v
added Ag A Dbﬁngl m"?t()l @nmeq)w Y (. gH)eg W(I %dl dﬁ25%02:88%{'1 (ﬂ%

O (14
ol . 59839 T AHoTA0The SHILEE Mk CALLTaF NI B 4% oL b M
over ni ghIDl-fI-ﬁlﬁﬁo-rp?ﬁQ)hUﬁfé-ZﬁBX&#b Hie 4bid ﬁﬁtfg?}; 29 Eintige, and the
I nsoluble salts are  -49 WO 02/ 102790 EPQ2/ 06604 rermved by filtration
t hroughT E%ﬁvqr@aﬂ%ef theRNov8 A-Groaompeund upgaligilag reactiparcepdition as desglinedi

and 10%ns gsthmplet h!zoﬁtdvfdé%ethe-rhﬂjl-‘ﬂﬂ&%n Uérl\}a%V@rwhu%h ddSﬁ %lpgﬂlﬁéatﬁﬁ hgﬁéé)utﬁe
Na2SH4, filtered, and concentrated gfl ve a I%Ing'é | ow oi |

( DVBO- dB?” espgnding 2cigy Arfyis prgpared f{@mﬁ qifluorR- PWF‘B' eargoxyjic @ﬁ'id @Fﬁ)bUW'

3. 60- 3. b&ter 418 5—%|R9thyliﬁ>yﬂ@in(25yla|%|ﬁb undePAAZUAHONERbN we%réli%e?anQ& QBRivaki .

1.58 (s, \<£) ng M5:. calcd, for Cl12 (259. 30); found:
282. 4 [WF‘ pn tre@t'ﬂe'?%é’t"ﬂ'o‘}( BSH'Pcs’rqxan@]eroy'dESdh%a%@ﬁﬁm'ee a8 dascribed for. tB@ltyl
ester Thgtiaenyef aRétitile-25- gzmétﬁgg)yﬁdm@ynlam@ hydro8fibtic’ adid | saitt igkexanhplea 3: 1
solution_of THE/ water (18 m) and cooled to OC. A solution of

l'ithi um?rydromde (1 Msolution in water, 38 m, 38 mmol, 2 equiv.) is
ﬁdded ANNMREDMSDILYI §8. 4ma<40m Jso%tzlm%en%am%f a-ha QﬂﬁzaiHit7§40r 2

The basic reaction m xture is quenche A 120 reésin (H+)

Lo pH 478147, 1554958938+ B24Ha. (16D AI0G O Fn326-57 (m, BIORGAZE 1 he
m Xt ur e(mh 10 REN5 68tEd £01.95 QMPES ﬁz‘)'SFﬂnEguMghﬁalE@%F'@ HaS:N, q>5(241 24),
co-evaporated twi ce with tol uene, concentrated to give a light yéllow
oi . 1 RURIRAZEBEH]6) - 8128(bs lH) 4.32-4.20 (m lH) 413(bs 1
H),359333(m5|—|) 2.52-2.42 (m 1H), 2.17-2.06 (m 1H), 1.58-1.53 (m

ESEkﬁn 2l 451 1 -{72 QB?dro{d?-éﬁ'nﬁg))-mef sxafiofi§-d-Rimbthoxy-pyrro-
4R—rret -2-S r| | carbanmoyl) - pyrrolidi ne-1-carboxylic
acid te!l '" BRFA t?é’axtr;’gf" BRibYLRYH 'P&TYQ@B"?&) of above carboxylic acid
(4. 20 gThé fitld dsMPound |§Cb#éryarbd aafcéordﬁ\!gcfbe@@héﬁ%i Pr@%@ﬂa ﬂuﬂbﬂl §-[(15§ﬁ£5/k.(x3y5 n,
86 nmol pj caoline quiv.), and

FATU  olommGmng) i Mgranois oo b (st bufslh Hnds riemgnainasb el gne-2-
carboxylic acid (5-methyl-pyridin-2-yl)-amide A-8 [X = 4-trans-CH-OMe, n = 1, Ry = 2-(5-

methyl)-pyridyl.

1H NMR (DMSO-dg): $ 10.6 (s, 1H), 9.90 (s, 1H), 8.33-8.32 (m, 1H), 8.14-8.11 (m, 1H), 7.79-
7.77 (m, 1H), 4.78-4.72 (m, 1H), 4.24 (bs, 1H), 3.97-3.78 (m, 2H), 3.69-3.67 (m, 1H), 3.52-
3.34 (m, 4H), 3.15 (bs, 1H), 2.49-2.36 (m, 4H), 2.24-2.12 (m, 1H), 1.64-1.44 (m, 6H), 1.10-
0.993 (m, 3H). ES-MS: calcd. for CxH3oN,Os (406.48); found: 407.5 [M+H].

A-8 is prepared from 4-R-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester and 5-
methyl-pyridin-2-ylamine as described below.

4-R-methoxy-pyrrolidine~1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester

To a DMF solution (70 ml) of 4-R-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
(6.0 g, 20.4 mmol, 1 equiv.) are successively added Ag,O (14.2 g, 61 mmol, 3 equiv.) and
methyl iodide (7.0 ml, 102 mmol, 5 equiv.) at 0°C. The reaction mixture is allowed to come to
rt overnight. The reaction mixture is diluted with excess EtOAc, and the insoluble salts are
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stirred at rt for 18 h. The mxture is partitioned between excess Et QAc and
10% citric acid. The organic |ayer is washed with brine and saturated
NaHCQ3r owoDed/17e¢r anhydrous Na2SO4, filtered, and concemCTatreziosethe
residue is purified by FC (hexane: Et OAc = 100%to 50% 50% to give the
title conpound as a white solid. 1 H NWR (DVsO-d6): 810.7-10.6 (m 1 H),

8. 33 (srerhovdd b§.Ritatdnlthréugh Telfe. TheBPeattidh nhikturel idwashéd Wit viefter( Bat.l H) ,

> 08 (et =ad 489 Sodiimifosidte. Hhearobiit et 15 BieEa ipanylou 2ssBo) .
fgund hﬁﬁ@'eﬂ éMszﬂncentllfbiRi t@umaygrgwen@hbiuu ne- 2- S_—gar bloxyl ll'ﬁ aci d

t - 2-y] )~ - t
Boc- pr olf MR s Gabi el T8 G B8 el 1 (n BaniniB3 $2 Enarheronnes an
HCl / di ox@ngn), (324 & 3H§3:? m|47 éﬂrp 19|91,LQ Ya)zo@t(nf t1H¢nﬂ5@|(é aMpd169 (F BHE feew. 18

h. The mxture is _concentrate he residue is co- evaporat Ed W ce

Wit h toM%r?éCdaﬁ%C@B*pré{th(?é?éﬁ) fwfﬁr%%?él'\ﬂwﬁ& solid. -50 WD 02/ 102790

PCT/ EPoatmnoﬂy Mlbm%}boﬁfm atid ’D—?eﬂ-iau@l esﬂe@ 4 (bs, 1 H),
841840m 69-4.63 (m

1 30e o iy Saiip e 248 P ok eyl tekoncp 5 B Solaion o PR e oo

( m 1 %1802m19’60 b ankl ¢doledto?C2-Al dol(itiBn Jf Ii‘tﬁlum P&ldec(%@ﬁblutﬁd?\r in water, 38
Cl2H17 2* 2HCI (235.28); found

1- { 2- R [Hr3B10h A RN S ﬁdgﬁﬁ /B thé%ﬁyhﬂpg ﬁ@s@gﬁmt}rceé %%ﬁw&gamw@mrd. ne-

2-S- cthoxnsHe @aswe@cﬁ&r e is @méh@e@-ﬂtwﬁ\mbam&m-mo ?edm/g-l‘%%lﬂ-l 23 a(t6 )
of tran% gei % ¢ roI i.neam nogl col]ine HCl salt
a

equi v.), & filReed offyard) rioged yith B4, @’l‘d éh‘?ﬂﬁ"t‘)’"%lﬁ ﬁﬂqﬂentrgtegdg, V.),

Ver si ac réiné(% slee?xti%@ réGidudl ol 7is "Batdvapdraf@Uivice) witta ffLidie ] bhd @8ricaitrated- t80
nmol , gggﬂlpat OC. The resulting mxture is stirred at it for 18

The ni XQWP@ f Vidli oned between excess Et QAc and 10%citric acid. The
or gani ¢ {HayRR ewsv]?:ape@ 19id (bsbﬁHw 80d a3t rﬂ#) eql 13"(6&4%' 3%oLees %e&a)
i

anhydr ous Na2SO4, tered, and concentrated. The residue is purif

FC ( CHZéi522 26 (@, 1D0R2113-200e(mpoAH) d-38- 183 (me A+t ES- M%nﬁé\?ﬁdf%scaHtsUper I ess

0i | . gk f@[}ﬁ@gdﬁ)[Mﬁ%OG(s 1H), 837833(m 1 H), 8.14-8.05 (m 1
H, 7.7 7 4.79-4.70 (m 1

H), 4. 24R -methoxar)-?- 53(5859%%83"('%" %zvbcart@W) evmsluiln?-hﬁrbosvl% auigh tegh)
414(b§ut 1;5@3} 249240(m 4H), 2.19-2.11 (m 1H), 1.63-1.33 (m 6H),

1. 05- 99 calcd. for C27H36N405 (496.60); found: 497.7
[M+H] F sg tlon (35 ml) of above carboxylic acid (4.20" g, 17.1 mmol, 1 equiv.) are

1-{2-R Elﬁéc@rsmély amoowmgmuaeé(wmyéalm dré%.nsistbwma 37879, 26
| i di ne-2-S-car oxyl ic acld P%o@ yri dl n- -Xﬁkgam e The t|tIe corrpound

is pr epﬁ}”&i he&sringnd HA@r@r zfl g, B9 15 payiy G- (Benrepyling mixture is

stirred at rt for 18 h. The mixture is partitioned between excess EtOAc and 10% citric acid.
The organic layer is washed with brine and saturated NaHCO;, dried over anhydrous
Na,SO,, filtered, and concentrated. The residue is purified by FC (hexane:EtOAc = 100% to
50%:50%) to give the title compound as a white solid.

1H NMR (DMSO-dg): 6 10.7-10.6 (m, 1H), 8.33 (s, 1H), 8.21-8.14 (m, 1H), 7.82-7.77 (m, 1H),
4.63-4.54 (m, 1H), 4.15 (bs, 1H), 3.65-3.61 (m, 2H), 3.41 (s, 3H), 2.52-2.43 (m, 4H), 2.18-
2.08 (m, 1H), 1.58-1.42 (m, 9H). ES-MS: calcd. for C47H,5N304 (335.40); found: 336.5 [M+H].
4-R-methoxy-pyrrolidine-2-S-carboxylic acid (5-methyl-pyridin-2-yl)-amide (hydro-
chloric acid salt)

The Boc-prolineaminopicoline (2.78 g, 8.29 mmol, 1 equiv.) is charged with 4N HCl/dioxane
(21 ml, 83 mmol, 10 equiv.) at rt and allowed to stir for 18 h. The mixture is concentrated,

and the residue is cd-evaporated twice with toluene, and concentrated to give a pink solid.
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fornyl -am no) - met hyl ] - hexanoi ¢ acid A-7 (R=n-butyl) and
4-ci s-nmet hoxy-pyrrolidine-2- carboxylic acid (5-nmethyl-pyridin-2-yl)-amde
A-8 [ X = woarAezsh OVe, n = 1, RL = 2-(5- nmethyl)-pyridyl] PCI/HRO2MR04

(DVMBO-d6): 810.3 (bs, 1 H), 9.89 (bs, 1 H), 8.30 (bs, 1 H), 8.13-8.10 (m 1
H, 7.99 (bs, 1 H, 7.80-7.77 (m 1 H), 4.66 (bs, 1 H), 4.44-4.14 (m 2H),
3.

1 ol fR EMsQiR gt D, A fop RSt . S SIB de U *

(406. 48Y:92f68&dm, 4167, £69-#68)(m, AU'B 14§6p4 fmedH), r3HR-3.56 (m, 1H), 3.53-3.44 (m,
4-S hydﬁﬂ?b@%b%@'( lipg-Jlag s.d'1 ge)&g'ﬁc rg EshPSteaRidl yor GH m&%ﬁ
nmet hyl e as de correspondi ng fr'ans  net oxy
conpouné?35(@afﬂpﬂ@ %@)4 [Mﬂ'ﬂsfrﬁ%bﬁ@ﬁ(y pyr r ol | di ne- 1, 2-di carboxylic acid

by MR kel e gty BB ORI RRRRORS, L
(m 1 H):arboxyljea(zwl (53PFthYEPMIB-222|)'@mIdQI—|) 1.481.42 (m 9H). ES-Ms: cal cd.

for Cl2Hg 1NGs\ %%ﬁméﬂ)(e )Odfgf'% aszrﬁg’théﬂtc Iéarminopicaline HCI ﬁalt (679 mg. 2,20, o

4- S- met hoxy-pyrro I ne- 1-tert-but
( DVBO- dB?}ﬁ0|6125 8qyivg, arp H)ccesns'\%y zadged (Hynig's tpase A1 Eomi, 6?84(rmnon. $Hpquiv.),

1 58 1 S5 YRIA72 8th TuBinol P ea s P apd (AT B 19, 0,20 ek rseg ) 11
[ M H]. at 0°C. The resulting mixture is stirred at rt for 18 h. The mixture |s partitioned between
;‘C.Sd”?fe%n O AN G oAl The st BRI hagied gl ‘ﬂ*'”%a”d%"’a%@g%“' \©
(m 1 HNaH@OBgdded svemgnhydigus Na-8@., 7ilteged, @rd cpneg ntraAeOE,le rggidyenis purifie

4.18- 456;1betb W@«cé 56 %Stos 50%3)51%1\?9 ) tc(lé'korﬁg&'@)nd o I\%éolgd{é@ é)(l

2.43 for
C17H25N$|dzNM|R?xBMSQ})16) MQ:ﬁds 1 55.87- BN, 1H 8.14-8.05 (m, 1H), 7.79-7.76 (m, 1H),

Chyeror MER78Y [hpbhS 9065 5 234 08aYd (noHE AL 1Y B8 63 fin’2i) e @ de,
H), 8. 48.48.(8D 2H) 3.86Hbs, BI)14.18 (08 1H 2149@40 (. 42), 2, 1@82(|ﬂn(m111|=l|) 163 6834 57

T ARy B RO TR

found 236.4 [M+H] free base.

1- { 2- R Example, | 46y - fid2R;I(formyhbydrexytaminolrmethyll-hexanoging-Srmsthasymysia-di ne-

2-S CafigmeVd-5Ccarhbiyiicucil EMbeRy pyHuih-3ynlamigd de
The title compound is prepared according to General Procedure A from 2-[(benzyloxy-
formyl-amino)-methyi]-hexanoic acid A-7 (R=n-butyl) and 4-cis-methoxy-pyrrolidine-2-
carboxylic acid (5-methyl-pyridin-2-yl)-amide A-8 [X = 4-cis-CH-OMe, n = 1, R, = 2-(5-
methyl)-pyridyl].
1H NMR (DMSO-ds): 8 10.3 (bs, 1H), 9.89 (bs, 1H), 8.30 (bs, 1H), 8.13-8.10 (m, 1H), 7.99
(bs, 1H), 7.80-7.77 (m, 1H), 4.66 (bs, 1H), 4.44-4.14 (m, 2H), 3.74-3.52 (m, 5H), 3.41-3.28
(m, 2H), 2.56-2.42 (m, 4H), 2.24-2.12 (m, 1H), 1.66-1.46 (m, 6H), 1.05-1.03 (m, 3H). ES-MS:
calcd. for CyH3oN4Os (406.48); found: 407.5 [M+H].
A-8 is prepared from 4-S-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester and 5-
methyl-pyridin-2-ylamine as described for the corresponding trans methoxy compound
(Example 45).
4-S-methoxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester
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| H NVR (DMSO-d6): 810.1 (bs, 1H), 8.43(bs, 1H), 8.34-8.31 (m | H),

8.11-8.09 (m 1H), 7.79-7.76 (m | H, 7.62 (m 6H, 5.05 (s. 2H), 4.79
(bs, 1H),we.820x7ps, 1H), 4.01-3.98 (m 1H), 3.90-3.83 ( MPCTH)PP2/@:6B4- 3. 34
(m 5H), 3.17 (bs, 1H), 2.46-2.42 (m 4H), 2.13-2.09 (m 1H), 1.50-1.39
(m 6H), 1.15-0.992 (m 3H). ES-Ms: calcd. for C27H36N405 (496.60); found:

497.7 [MWMREX 5r§Q4QCHT@@%d§HP%CQU§'QﬁQ(n{ OIH)h§7B"(¥93FU %%833@5?m91H§ he
conmpounds of Even nore

pr ef er r&dd 4, e?"‘t')n(?si’é3 3T22I'3’52"ar%51)eé 4§1Ia48r(”’863H)Tﬁ§ M@nﬁ@i%d@f Gﬁzl'lz‘fﬁ\@a @98:30):0on,

e.g. th@uﬁ@%@%@ﬁl@ formula (1), in free formor in pharnmaceutically
acceptable salt fromor a prodrug thereof exhibit valuable pharnacol ogical

pr opert4'§5‘“e€“§‘y-m§"%ﬂﬁme'ﬂrﬁ“@@?imyhﬁgékﬂ"ste'é'bytyl gstarndi cated in in vitro

d f
021 102780 RS REMRSTORs 2.\ R of Fourt RL8%, efo PRI SPell m 1
PDF/ FDHId)o 3gHl &:BfassaﬂHQ L%ti&r?r@c(r@tﬂ'é)l, 221244 . (nBi dDh 8158 1. %I(m, 2%, ESHMS:
180- 182, ?O?,?é)Hlﬁou 8, )nfobnaszg@ Ii-ﬁd assay, the formate rel eased by
substrat ed

PDF from I'S oxi di by the coupling enzynme FDH,

r educi n@Semethquea:ﬁHé raéthylpyridio-2yAperbamdyihpyrralidioe-Ta¢arbaxylisasasid ntert-
absorp'gé&m% p40 nM Al assays are carried out at rt in a buffer of 50
nv HEP t?Z 10 MM NaCl, 0.2 ng/m BSA, in half-area 96-well

m croti ﬁdarNMRa(DNSOﬁooﬁnDr&g)O 2 Time 1HR B 82-8181i Gn,i 1H) BelBeBl1HYmatid), r7gB1a7.@Bxt ur e
of 0.5 n f t t i nee ti.on. To
det er i T TRSbSFTRS onfin gt BN Ombllin oot 3773 B0k o eromee

acti vi t1H), \2eddids,, 3WDR.2G-2[05e (m,ntid)y at. 82+ 1f4dr (M,09H). NES-MS: vedidd. far CihsNzO,
concent itor, and the defornylation reaction is

initi at@gééeﬁ%@ ggl tlnmhi reacti on m xture containing 4 mMfMAS. The
initiald- Saaethcmy pyetaliding-2-S-carbexylicas aciell  (Esmethyl-pynidin-2dyl)ramide of(hydro-
absorptémgr&gg{(‘a?aﬁs at 340 nM using a SpectraMax plate reader (Mol ecul ar
Devi ces unnyval e . The inhibitor concentration [In] at which 50% of

t he enszNMlac(DMSO-y!e)t s 111 13n{bs] tid),1016CEE, 1H3, &40-8L8% e d H)sBrig-&o8: (rholHpw ng

hbsence! BT ER 19 &b 57 DA 2a%2a Tn 19 855G tm! ZAE"H B S oaigh )
y012 yi 2819 1M0EA. 1H))@.59503i(m, ¢H). ES-MS: ctalals &t ©pH NSO PHOE@E5 28R foursjuar e

regress a comerci al software package (Deltapoint, Inc.,
Chi cagoééﬁnﬂ’_ MLH]UEE?%S(GM s assay, the 1C50 of various conpounds of the

i nvent i b{R- m[(m;:ylonymxdmyll:bmm@&ﬁemw -heixhnoyl4i-Suethoxppymadiidine-2¢® er m ned
The I csrbartitagR AR F Rt 2R or il (1) determined for o
1H NMR (DMSO-dg): & 10.1 (bs, 1H), 8.43(bs, 1H), 8.34-8.31 (m, 1H), 8.11-8.09 (m, 1H),
7.79-7.76 (m, 1H), 7.62 (m, 6H), 5.05 (s. 2H), 4.79 (bs, 1H), 4.62 (bs, 1H), 4.01-3.98 (m,
1H), 3.90-3.83 (m, 1H), 3.54-3.34 (m, 5H), 3.17 (bs, 1H), 2.46-2.42 (m, 4H), 2.13-2.09 (m,
1H), 1.50-1.39 (m, 6H), 1.15-0.992 (m, 3H). ES-MS: calcd. for C,;H3sN4O5 (496.60); found:
497.7 [M+H].

Preferred compounds according to the invention are e.g. the compounds of Examples 6, 8,
9, 14, 15, 21, 22, 28, 29, or 36. Even more preferred are those of Examples 14 or 36.

The compounds of the invention, e.g. the compounds of formula (l), in free form or in
pharmaceutically acceptable salt from or a prodrug thereof, exhibit valuable pharmacological
properties, e.g. as anti-infectious agents, e.g. as indicated in in vitro and in vivo tests and are
therefore indicated for therapy.
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t he zi nc-contai ning defornyl ase range from about 0.001 pMto about 0.2 pM

The 1C50 values of preferred conpounds of formula (1) determ ned for the

ni ckel - comDarnatg def ornyl ase ranged from about 0. 005 pMpCa/ERowote0o8 pM B.
Assay for Testing Antimcrobial Activity Mninmuminhibitory concentrations
(MGCs) are determned using the mcrodilution nethad in 96-well format

pl at es.Ammgaﬁ%fmgtiaywﬂag@Aaﬁg at 5 or 10 ng/mM and stored at 4C
until use ey are uted 1n elTér-H nton Broth (MHB) or Trypticase
Soy Broth and sed for MC determ nation. The r

RREFPE

concent F8%i s PP ‘?% agay (kRgegnec g /ak AnahaBioghspe n\(q%a??‘émpl&s1 i8Ryl 82
t wo- f ol ¢hodir})ud UM Wﬁﬁsﬁéﬁum&ﬁaéé@yotﬁé*&mré?ﬁgeg PR ntsTé%sﬂrél%MJAsm i's

prepared from cel grovvn on Trg/ptlcase TSA). and, i ncubat ed

bver ni gltosReesey e ShyPiy Shirwed EOE Gedisnesons SolAeu R Do 0 VAR hpichs,

and t hec&sslets u.ahanéréasé lncabbamidn @v 8a0 hEN Al @E;ségécére ThRica Rt at Al a Buiférbreso s
diluted | hcubat ed 1 ur at diluted to the appropriate

i nocul uFﬂ% |"¥éDEaSncP"é;grﬁ’|1@d"1% QeI g "E!cﬁﬁAal 'Hl'??dfq{?%t% welh miretider glgkasound.
| nocul ugesrhingr ThE @edctivn Idiitlakdd BY add?ﬁ%'?lé ﬂ’ﬁxt@feeoﬂ s umlnqcrm B nme* %&dhour S

and Mcl@ge recorded after 18, hours i ncubation for bacteria.

def i ned™aS @hdhe doried cankertRtoR: il BrPeé%rW%&ﬁp&'ﬁ'}ﬁcFoﬁFe@tf?é'OP Meesied Bh'"!"f?&t
does noboqar ofl Wpgyrvb ShéthvRy)dnvaneb, anFenslmémbﬁibb@a for! ﬁommultéshwht% ¥ing
concentration for v sb preferred cogﬁounds of formul a q%gs from
about 0CSEERER mnst%a%m iten, gngh the defpmylefionyreactien ik injtiat Bwhes% IoRs9f,
fgom abgddictidh Q@éure&foﬂfd‘ﬁari% a rﬁM?ﬂmm 1tHégﬁnt|§1 rl%géﬁﬂn/ VISitYSY, |§tm£§a‘é[1@d5as( fhaur
strains rom aboy g agal ns eunoni a
(four SK“I“QI Fl§ O?éﬁ%éomf'%'% %‘%@"Mg%ﬂ'i‘g foS Q%V@M%@'atﬁdﬁﬁgera%lwarl\/l
cat ar r hpkiises, Thngedler Tn).a¥Re aﬁmum ¢&1c@rliﬁa1ioﬁeﬁﬂw]fét01ﬁh|5h 8% lof the enzyme
l,on of redtoMVP?(I\/atrllysm)

Denonstratijon .o ti,ve I nhibjt

As not eaCtWF%Wl'mJ@F%J ?Q?WH? 5??8'??%"19{4"5#@'%’&%@%‘3% for peptidyl

def ornyl ase over MWPs are desirable in order to avoid side effects. In
order to test the=ggpelnilics)f the invention for possible inhibitory
effects on MWs, the follow ng assay for MWP-7 (matrilysin) is used. MwP-7

Matri | As Nat t i S. t hi
(r o Lottt R reabBridadcytn 3 kbt SPiRRRY SHMRLIN Shiao i Te el
t hi ol ag ﬂnelh[In] Mmleaqrgveguasy;&bds)mdu'ﬁie ICEhiz daidutdted basduisn lgem:emnéaigeaslt-eqmérst W t 2
DTNB Lt hionitrtobhenzene i rise,to co IS nonitore
2t 205 TeisSPht B8605 BT ertel idthalt Pakofle TodipoRbafs: S Thne ai e 50 v
T , pH7.5 0.2 M

el neUsigg this assay, the ICsp of various compounds of the invention is determined. The ICs for

the various compounds is determined against deformylase enzyme containing nickel and
zinc as the metal ion. The IC4, values of preferred compounds of formula (I) determined for
the zinc-containing deformylase range from about 0.001 uM to about 0.2 uM. The ICs
values of preferred compounds of formula () determined for the nickel-containing
deformylase ranged from about 0.005 uM to about 3 pM.

B. Assay for Testing Antimicrobial Activity

Minimum inhibitory concentrations (MICs) are determined using the microdilution method in
96-well format plates. Compounds are suspended in DMSO at 5 or 10 mg/ml and stored at
4°C until used. They are diluted in Mueller-Hinton Broth (MHB) or Trypticase Soy Broth
(TSB) and used for MIC determination. The range of concentrations tested is 64-0.0625
ug/ml final concentration using a two-fold dilution system.
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NaCl, 10 mM Cad 2, and 0.05%Brij, in a half-area 96-well mcrotiter plate.
The reaction is initiated by adding a m xture of 200 TM DTNB and 100 T™M

t hi opeptiwe mwnodyadfer. To determ ne | C50 (the concentr at iPCR/EPeBG®OM t O

i nhibit 50% of enzyne activity) values, MW-7 is preincubated for 10

m nutes with varying concentrations of conmpounds of the invention, and the

hydr ol yshé indeulunfise ebé(reb heora @@lis ighbwrP bn refstichesn S@SVMQHrQTSM%ﬂU ﬂhd%ated
t hi opeptide and 2 DINB. The reaction rate is recorded as the absorbance

i ncr easeVErRgRRGS Gv%ﬂ selonies gre ysed iodnegplaie MiterbShemteperddeseutureisi ng a
Spectr amaeﬂoaaé@toeem@hdaf 354\zblﬁféud>@rm@ﬁww@ﬁe iR &1, incidated A& 1 RBLMAL OF

concentration [|I CL ich 50% of the enzyne activity is inhibited, |C50i

i s cal co & &iuigditafpe @"rﬁ’éoﬁrlﬂtq’ WH‘@'"T%F%P%GPRJIGd tohg ‘;*L’eurs F?Wf'ﬂl”@éﬁ?thvﬁ@re yo
i s the {8B&drhsBuUNICInBEItim g,z@statagzapﬁﬁm/m inhibitor. Solving this equation
for 1C50 at the [In] when y y0/ 2 yields 1 C50. Using thls assay, the 1C50
of vari conpounds of i nt|o determ ned, The | C50 of = various
preferré@‘is(ﬁfﬁ(y‘lﬁﬁ' tegfatp% "2 @ﬁﬁ&am\ypcefdp Alies 1§ Povrs §f BsHkationhan
10 pM {op batters emMIC BaRfiAED adlie m/@semcbﬁmb%@ aonigtRiRe of AEEINCEHTIRAURSLS

agai nst  zi nc- co%{yal nj om about 0.005 pMto about 5 pM and

n es f
agai nst 9OFSAYPr ﬁ?é{FW?%%{OP@Faﬁ%{ﬁ "P'? om about 0.001 pMto about 0.3 pM

Accordi ngly, conpounds of the invention have superior selectivity for PDF
as conpriimdutndnitibiedry camdenttbtion fog aaricus préBrréd cOnpdlrls of dramila U) taynged frorhhe

v v 2o0ut 3 FBlI 8 apelit 8p e/ L Bamege BPteTng Gtk ey Bientoutit- i | o

sel ect i Mg/try to Yreapdrsthaw iasrbgmdagemet Sotabetus mabtrapéptfm abest 6.0¢6 pgsnl to

oo s ol 16 Vel it " B i (R S TE b Lo ireRg ghgi 16" "

wei ghi ngg/iB againgt A&amharm’aﬂs I Thecdiferehyldsetenayras istabisiaeéd fromi E.feoll. 5 ml of a
suspensi on containing 5 x 107 cfu of S. aureus (Smith strain) in 7% hog
gastric C neously (s.c.),
|ntrav . Ot atre Hg@%ﬁ‘@minfectlon
Si x groups of SIX mce each are gl ven dlfferent dosage | evel s representing
t wo- f ol As dtedt previsusly, idakitors anjnhuared seectiveefor esplidy! defonygglasé ot@OMMPE arg/ kg) .
Vancony JolE: antibiotic and is admnistered s.c.
Corrpoun@‘é P% 'ﬁa%%ﬁﬁ%t. Oﬁﬁ%?ﬁé@%r mul ated in PBS and untreated controls

are dosed with vehicle alone. Deaths in each group are nonitored daily for
6 days armrdenieuesitthe gompeundsi afythe énvestien fop postihle intiibitory Rled® o MMPadheve

doses (@ﬁ&%g a@é‘e‘y%rl@lﬂ/@’-?%&ﬁ’ﬂy@ﬁﬁ% 4signg the nmethod of Reed

MMP-7 (Matrilysin) Assay:

Matrilysin activity is assayed using a thio-peptide (Pro-Leu-Gly-S-Leu-Leu-Gly) as substrate.
Upon enzyme hydrolysis, the thiolate is released as a product. The thiolate thus generated
reacts with DTNB (dithionitrobenzene), giving rise to a yellow color which is monitored at 405
nM. The assay is carried out at rt; the assay buffer contains 50 mM Tricine, pH 7.5, 0.2 M
NaCl, 10 mM CaCl,, and 0.05% Birij, in a half-area 96-well microtiter plate. The reaction is
initiated by adding a mixture of 200 TM DTNB and 100 TM thiopeptide in buffer. To
determine ICs (the concentration needed to inhibit 50% of enzyme activity) values, MMP-7
is preincubated for 10 minutes with varying concentrations of compounds of the invention,
and the hydrolysis initiated by the addition of reaction mixture containing thiopeptide and
DTNB. The reaction rate is recorded as the absorbance increase in OD,5 over 30 minutes
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and Muench. The PD50 (s.c.) in mce against S. aureus for several preferred
conpound of formula (1) ranges fromabout 0.1 ng/kg to greater than 12

ng/ kg. ThwWORRA®7¢p. 0.) in mce against S. aureus for thePeTERBI@ONMPOUNS
of formula (1) ranges from1l ng/m to greater than 12 ng/kg. -55 WO

02/ 102790 PCT/ EPO2/ 06604 E. Pharnmacokinetics Study of PDF Inhibitors In
Mce Thesingag f@&é@&bﬂ@k' QateOtedddr GRIBAULIIDEAILSs, dSEﬁr’iy}ValéedCAp ﬂ%t .Rﬁm&re

out-bred mce (Charles River Laboratories) weigh DF conpounds
are f or fRNCgPERFIAMINI AvHighE e ok the angymeRsitiy 'Sdﬁh'bﬁ$¢ t'@lsoetﬁ tsaﬂendaﬁgﬁ uging2 pm
filter farfolfdudid fdralki on. Either single conpound or mxtures of 4-6
conpounds as a cassette are admnistered i.v. and p.o. at 10 m/kg. The
dose ranged from 3-15 ng/ kg for each conpound. At 0.083, 0.25, 0.5, 1, 2, 4
and 7 hours afteryadd(ﬂg“”]zgm)m sanpl es are col l ected via cardiac puncture
under anesthesia. Goups of four mce are used for each time point. The
serum s@RPleas i ﬁzta@trdﬁd/elﬁtywm@ abtehte anmhibRos SolAtRy SR HNEEHA TS 184 K

precipitate addi acetonitrile. The sanples after protein
preci pi P&l Wp'é? a\h}e%)ﬁ}eg% Gs¢ Lo MBS/ MB method. Standard curve is obtai ned

for each conmpound and used for determ nation of conpound concentratl on in
serum Okiag S asswc fiei 1CaL0f varipa eompstings oNtheUrliengor] BRXddtéinRed® THERIK

trat trat 1/ 2 | hal f-]if
a0 Ao BreTees CombORh R foradks O adtisy Ml 7 Gedes %S%Sér%‘%‘teg?@ndmwe)
net hod. tolgreater tlanbi00qiveipéds the ICS cfalhe:suls@h@bompduhes tgaihst Hic-cadin®f P 0.

For mil & OF Yo e oBrut O AP PR T i it paive e sendmiad oo wAds of

the pr efsemt abouy €10010 pMatE abbiiteo. ef piie ,Addsﬁfngly, fompobeds roeahémmenmd/r@%/e

prevention of infectio di sorders var,i cterial, or
pr okar y3{Rego o?ed%(ﬁ'iv@i? HB %@atﬁgéacgﬁy a%?'%s%gwg 701%"? SP[?,C NYRh
gom :1 i ?/theadmr!auads e Qsptiohg omeasmmesemr l\gmaer gmre-zléamers a\AMPrB;IMmPngaé

t aphy aur eus _an : i derm di s nt er o ocei, 8.9 E
Paotal | QTaIPE. S PSS 0 eveRbg grihe f eimmninch SR ssisHTIvUS
e.g. Hlso obderestzauer biheametdilaproteigasellsuciabgandgiolehsin cBariigenigme. €. 9. ,
Bactermdesfragllls Clostridium e.g., Costridiumdifficile, N esseria,

. -nella and Escherichia, e.g.

. Tart - M  tubercul osis;
i ntercel lular m crobes e.g. Chl arrydl a and Rl ckettS| ae, and Mycopl asms,
e.g. l\ﬂiDﬂJrﬁ@nafemL&bgedanue fSbartksrRines] aterajoriés) veighing h®2a,g ¢ddhl arelinjetted

pylori ngRck Ry Wi 0.5 nidf & ls?n?ﬁ@ﬁgimrﬁgiﬁwa‘ﬁ Y07 cfu of S. aureus (Smith

strain) in 7% hog gastric mucosa (mucin). The mice are treated, either subcutaneously (s.c.),

intravenously (i.v.) or orally (p.o.), 1 hour and 5 hours after infection. Six groups of six mice
each are given different dosage levels representing two-fold dilutions of each compound to
be tested (range of 100-0.1 mg/kg). Vancomycin is used as the control antibiotic and is
administered s.c. Compounds of the invention are formulated in PBS and untreated controls
are dosed with vehicle alone.

Deaths in each group are monitored daily for 6 days and cumulative mortality is used to
determine the 50% protective doses (PDsg), which are calculated using the method of Reed
and Muench. The PDs, (s.c.) in mice against S. aureus for several preferred compound of
formula (1) ranges from about 0.1 mg/kg to greater than 12 mg/kg. The PDs, (p.0.) in mice
against S. aureus for these same compounds of formula (I) ranges from 1 mg/ml to greater
than 12 mg/kg.
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As used herein, an "infectious disorder” is any disorder characterized by
the presence of a mcrobial infection, such as the presence of bacteria.
Such i nf ewyDicone276k sorders i nclude, for exanple, central REMEPOFIGYELEM
infections, external ear infections, infections of the mddle ear, such as
acute otitis media, infections of the crani al sinuses, eye infections,
nfections of the teeth,- guns and
lice> 790 PCT/ EPO2/ 06604

i nf ect lmphérmmbkuhesdsl 6faPDchdm;§wnds rﬁrecdétél‘ﬁﬁnecgﬁ‘l”()b@%m Bui-HeBChicans,
gastroi n e ‘?ﬁ“ \quolf?gi ections, ynecoI%cgl cal_linfections, septicena, bone

and j oil oralgiiss) ArighiRg 20-23 gu O EoMpewKsi FRslompulates NaP0%

endocarctibléxirif UAMrichR drido aedred | @koughoBPe! gl St fo? WtBiz%tion. 2BfhIaghGE! 2l
prophyl axi s |n |nnunosuBFressed patients, such as patients receiving cancer

chenot FEMRRYNd & BG4S 4155 BPRRPUNSIS: 2% At CASSRIRE ater W@'Séﬁ@@éé’eén‘é&%eﬂi by

i nf ect i1QUBIkR TN cSEFangeddrord L 5 h@ﬁ@ f8f 8&dhSconigtRing AR SE 0. 2810. @en lzsad to
treat a subj ect to treat, prevent, and/or reduce the severity of

i nf ect %A, 7 SijrEc ey ﬁ'&’?'ﬂae sammm#aénp'% e s°°"81’t66d"'?)r‘i?dd'é9sP”rtS’EHfFuF'&efand
sur f acemestebia. Golpaas m@fm.éeaaﬂec@ed%r SRR PoiRIThP S8 sFMibs 8% HbrRaS.
needl es, surgical equipment and tubing, and objects intended for tenporary
or perr?ér"ﬁé)np Lf"ﬁ'b?%i’%?l on into an organl sm Pr eferred ani mal s incl ude
manmal s . mce, rats, cats, dogs, [?_ horses, sw ne,

I

pri mat e'r@e %QTHW REOIRCS RrepiBiaey DY Eﬂ‘?'ﬂ%ﬁf@é@mnﬁﬁﬂﬁl hasampigs afier protein
prefer d(plta'ﬁblﬁraé}é aﬂ_éh&éﬁl Iﬂs@l L@/ﬁISVMSCheﬂ%@ @Qﬁard)léhrvbslsn%tainw‘ f'o?céa'bﬂ

preventlfrll’l% rg ucl n el |mnat|n the clinical yrrptoms caused Yy

an i nf CeMPEHNGf agd &?ﬁded‘?r Wt%mﬂ'?%‘f’ﬁo%a?ﬂ@ﬁ”"dpF@'\‘F@ﬁf"ﬁ?‘@" ip 88Ty Thaind/ or

elim n@hamga@kmeﬂé@qﬁareme@s AnsMBINGC T LY (fm&1 6 9QDEANS Eon&ntraf6®Y €0t NI,
by a m croorgani sm

r educi n‘% and/or elim n%| ng cont am na_ﬁj n of a subject

The mil(@RYBIMFARCERPTIFRIGNY doe (terpinak brk ie& é”?)rﬁ}k%r(?@?eun‘?ﬁfr@ep‘?‘é'f/@v APy a
bact er icHgulafey aéd&@dlﬁ@fb’ﬁah@d?g réiRod. ethgi 6r§|0b19é3.%ﬂ&§hty\’is| dal@iate@UE Hfe MAEYof
dependin on t he nod adm ni stration, particular condition to be

treat edBn@fthe éﬂ?‘gﬁtmﬂ@’él‘@edheW&ﬂ%ﬁ'ﬁeﬁ%hg TheprelgRedi eMRogrde@inpl e,
from ab&mé)g)l&&mt&mlbavainabumbfqﬂéa@%hvow ght, e.g. from about 10-60%
a

by weight, of the active materi dependi ng on the nethod of

adni ni %éaédn%bundwrtﬁeté}@s&ﬂniﬁ@&it'bh%% mr&ms@ma&etwtréérmeﬁ%hdw t
wll contain, for ex from about 1-10 ng, of

t he
act i ve PrevgRien emnfecﬁﬂ*és ei'sgrzs’gés a@ssﬁmyo%%r'%ﬁ %ﬁﬁ?rta' OhH??KﬁWPP%QEQ?Eﬁf“ﬁM |

range, gkamprRsafBlge, biit0aReakaUlmifed30 Gralh peditivéadnd &Rdmi Mgaliie @efdb0andy per
day depend| n% on .t he, route nd fre uenc of adm nistration,, Such a dosage

cor r es BBAYSPEP2SR G N§lusng. Pﬁﬂf" Che osaﬁ’-”eyéla{’ﬁb‘—f yFPideanigiss k§terpocck or

exanpl g,g. fEO%sa’éW§lEnd5'E2(¥aB@(Mﬁ9 SRptstRe], 4.t BbpRsbnfact ARG LB e OT
oral admnjstration conprise
H. influenza; Moraxella, e.g. M " catarrhalis; Bacieroides, e.g., Bacteroides fragilis,

Clostridium, e.g., Clostridium difficile, Niesseria, e.g., N. meningitidis and N. gonorrhoae,
Legionella, and Escherichia, e.g. E. coli. Other examples include Mycobacteria, €.g. M.
tuberculosis; intercellular microbes, e.g. Chlamydia and Rickettsiae; and Mycoplasmé, e.g.
M. pneumoniae; and Pseudomonas, e.g. P. aeruginosa; Helicobacter pylori; and parasites,
e.g. Plasmodium falciparum. '

As used herein, an “infectious disorder” is any disorder characterized by the presence of a
microbial infection, such as the presence of bacteria. Such infectious disorders include, for
example, central nervous system infections, external ear infections, infections of the middie
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
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0. 25-1500 ng active ingredient. A "pharmaceutically acceptable carrier”
means an exci pient that is useful in preparing a pharnaceuti cal

conposi t iwp okhex796 s general |y safe, non-toxic and neit her Poir@rPoyieed | y nor
ot herwi se undesirable, and includes an excipient that is acceptable for
veterinary use as well -57 WD 02/102790 PCT/ EPO2/ 06604 as human

phar macggddiead, ubwer RespRBRNBERU! infddtibis a@eﬁm@dﬁb@ Gi¥eétions, gstromesttiha the

specification and cl ai ns |includes both one and nore than one such carrl ers.

The conpiérRiaes. rexneselogigal festienss cSamicelnia. ORG andi Ioink infeglians, skingand sk | y

or syst spiGatk! bhfe&xo@s Baabh eldRbfdd, YourRar Qﬁﬁlﬁ'&@nbb’ prcﬁiﬁ?@&fsnaf lsYirge?y, by
I nhal ati on and may eusedfor the treatnent of bacterial infection In a

subj ect arfikagtesal armphﬂﬁéﬂs b renuReayPprestedrhaliants. iR asalieRls JBFSVING GRAFY. The
conpoungserfbthéra® ¥I Bv%érpﬂaﬁairarhepét@h@u!aﬁa efrdd oR@ELeY Shiistly 9@ imfBCRig

conveni ent way use in human or veterinary nedicine, by analogy wth
ot her aﬁrtgamsaﬁ ed: a@‘t‘:ﬂﬂ?’cﬁﬁ}sﬁods are known in the art (see, e.g.
Rem ngt on' s Pharmaceuti cal Sciences, Easton, PA: Mack Publishing Co.) and

are not THE e6mpb@sHs rﬂafaé akéd fer&ita st]El‘&t wms pievemnts afdidr ledutdtharseve
known in the art, includj nE‘dbut not mtﬁ to tabl et capsul es, wa ers

fast mePtan igding Pukiegts inciide apimRals: sP'a durodyls,yfiwes apd syraces sy qui d
prepar ahé eivse o‘p‘ﬁféanc%:s opfe@éar@n e§lipfriche shet aag%rsal ne%@le@t s&gﬁapéquﬁﬂﬁélﬂ%tjons
The co ounds mnistered in

i or el Ff R BORBEd TohdSRE0 ah AS RGP BB BIetar i, 4t Srasiog
prodr UgPrefé‘W&f Enitri2fs REINES wn@AaTsNe.§1 Biced rats! ey, @ogs, dowe! gmf Ei’ggahd)r@es in

the treated mmal to a form which.is b|oI0|caIIy

|
o ol SBVBRs POMaItRe SyPASIecle dRoTKSHS e MRaNsRas, SRS 268 MRt PietaraRbe.

oi nt menhgmafd, CREBLRY al jSbjélﬁ Sncl@stUtbuOf'§ not hited ,to.© preventivigs ,rednlofrﬁgt %’rﬁiloreye
trans

ointnents and e or ear egnat d dressi n

pat ches iraRie: herginicel SUBGTE SAUSTLYY SBJHERITN S eUBPHANGa CUPBE Y
add: It l VQ»:évéMiH@ aédw@?%rnmhemmanﬁglanemfe%nb@ oiﬁ%fds\ﬂ:ijedﬂfwga nmerae,tg*aa{srr@rbrand
eno ients I n Ol nments Qr mul_a con

Compnt | BleveRB, BB el NG o i o 4 & sy IECL I RarpogaoBy. hg

et hanol niidroéry@iibmaheshiel is psferbibly iaqitekaryste me prefefbly@padieripmesent , for
exanple, fromabout 1 %up to about 99% of the fornmnul atlon For exarrpl e,

il S ATt M e R
convent administration,the pamcmammamob itedé trgatad @ndl she éftct desireyl) The compusitionsaci a,
e At oy SR, Tot kS RBCED Bl 7Rk By VRIGRE UL 1855 by Weloh %0 R
about 10-60% by werght of the active material, depending on the method of administration.
Where the compositions comprise dosage units, each unit will contain, for example, from
about 1-1000 mg, e.g. 1-500 mg, of the active ingredient. The dosage as employed for adult
human treatment will range, for example, from about 1-3000 mg per day, for instance 1500
mg per day depending on the route and frequency of administration. Such a dosage
corresponds to about 0.015-50 mg/kg per day. Suitably the dosage is, for example, from
about 5-20 mg/kg per day. Suitable unit dosage forms for oral administration comprise ca.

0.25-1500 mg active ingredient.

A “pharmaceutically acceptable carrier” means an excipient that is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic and neither biologically nor
otherwise undesirable, and includes an excipient that is acceptable for veterinary use as well
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cal ci um phosphate, sorbitol or glycine; tabletting lubricants, for exanple,
magnesi um stearate, talc, polyethylene glycol or silica; disintegrants,

for exanpwe,02pa27et o starch; or -58 WO 02/102790 PCT/ EPO2/PCG6aP4A2/0@0Lept abl e
wetting agents, such as sodiumlauryl sul phate. The tablets may be coated
according to nethods wel |l -known in standard pharmaceutical practice. Oal

L1 qui d o epALAL bﬁ%éﬁ%ﬁtl&? dsF fah ﬁa%g&éﬁftlcal 3/0 %}S@Jﬁg %arri@H’USQL{% e8"in%hkY
suspensi ons, utions si orls, syrups or XI'Ts e presented
as a drwqﬂf@amﬁ ancelaimsdipgleas hailh Pae and Meredhaaonsisugneariers. sui t abl e vehi cl e
before use. Such liquid preparations nmay contain conventional additives,

such astgl é&%B&brﬂﬂ RS BE Bdmirfidterdd Wn? goﬁ?frﬁbﬁé’l' route€ly békalﬁ/et%lj égls{éfrﬁ?allge

gl ucose syrup at1’n, hydroxyeth ose, car boxXymet
al umi ni &6 oralliy %Pé:a@)él paﬂenmgﬁdw grradllye @F tWem'ﬂ%{@f@n nk"iyfl%ﬁ Heeché@nthe, for

exanpl eyediffeht BfB ter Al erkﬁ'éh RopbRt SuctPhs 3HRTIS préf es
(whi ch r';% I ncl 308 ' le oil n? E% e&%rrp? al m)%r %W%&P?a)eégt eér}lsE such
as gl ycee Qﬂéblymt@wsene gl ycol , or et hyl al cohol ; ;  preservatives, for

exanpl e, methyl or propyl p- hydroxybenzoate or sorbic acid, and, if

desi redthe @W%ﬁdd%rbﬂhef hdfioh '?lﬁlayode fb%ﬁﬁéfeﬂ%la&ﬁﬁhﬁtrafd?lrm Bﬁ{f %Bﬁ\}’eWént way
admi ni stration, unit dosage forms are Eare utilizing corrpound

and a sfEpse i W}é‘Pﬁbe"evetWﬁla@f mBditing @f%’?aé‘?g}'e‘ﬂ' er W%&%@Ucﬂéﬁhﬁﬂsﬁeon

the Vehkr?dvﬁ\ #dhe GRNGEY, rag] RRmikRARch's Mhard8caliibheScisneRe ERthoTPAl fiekved
in the vehicle or other surtable  solvent. In preparing solutions, the

conpoun@ublEhing £ai) arbarpeiet descipedin detail hefglaction and filter sterilized
before filling into a suitable vial or anpule and sealing. Advantageously,

agents TSh’élborﬁpoéltldr%Crﬁby aaeﬁtahyatdrm KHOWEEih Aé lawemem.ngttfui Abt Mfit0RNGbIeiRY be
di ssol ved |(;St he 0 enhance the stabili he conposition may be

Vv
frozen GAPSHiess valers, aﬁtrﬁ'ﬂ'gtst(WEhQHt yafersh POYVH%’SV\&@BP e?éﬁ%ﬁf@&%ﬂﬁws PEEqNIth ~ The
dry | yoplaphiatiesk, RueHess oral bh@temaqadr@.ﬂe@ sbiiGons &t spensicis. am‘e pg Vi al

of water for | may. be supplied to reconstltuteth? 3pr|or to
use. Pa'?“@)ﬁt%'?% Lﬁd;%‘ﬂ'éﬁeﬁ "ér'@°§$’@ﬂar’ﬁ'&e Har QupETRRmLIsiony Iqriny Q'H% HB®ner
except ¢édmpounds magp nﬂ@@'ﬂfb isgnfisteeadad prodiias, weers ltee lp?@dragdad?ﬁln%r@@

di ssol ved, and terl I |fzat acconpl.i she il tr [yl on. The

n
conpourtdePesbidags G el B re et manigside RyerBhanish [ologen @15 pendi ng

in the sterile vehicle. Advantageously, a surfactant or wetting agent is

i ncl udethé nomdsea f@&ﬁpl@ﬂd:rté of the preszint iibvaihdion M b pieserted Ldd, oor Mistame,
conpound, oundE) of th&jpl nven oun dﬁs of fornul a

P iigae iy ¢ SATaY BF oots, SORPE FaMRSGim it S, T S BTy Bah B¥B

sal t f OSrMeat. cQop@,Snipmynem‘ded}eﬁdmgse traftddimahpéighes)®yrdys aaaeabadssmb iamd may

conventional man order of .activ

conp Ounca)gtam appropnate conven{1 ona'l adé P ives s&Tg’F\ as preservatives, soIvethat% atlsg?stfd’rgge

penetration and emollients in ointments and creams.

The formulations may also contain compatible conventional carriers, such as cream or
ointment bases and ethanol or oleyl alcohol for lotions. Such carriers may be present, for
example, from about 1% up to about 99% of the formulation. For example, they may form up
to about 80% of the formulation.

Tablets and capsules for oral administration may be in unit dose presentation form, and may
contain conventional excipients such as binding agents, for example, syrup, acacia, gelatin,
sorbitol, tragacanth, or polyvinylpyrollidone; fillers, for example, lactose, sugar, maize-starch,
calcium phosphate, sorbitol or glycine; tabletting lubricants, for example, magnesium
stearate, talc, polyethylene glycol or silica; disintegrants, for example, potato starch; or
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In accordance with the foregoing the present invention further provides:
-59 WD 02/ 102790 PCT/ EP02/ 06604 1.1 A nethod for treating and/or preventing
an i nf ectwows/1ad78®r der in a subject, such as a human or @®@Ch@EPOAGE6HEI

subj ect, conprising admnistering to the subject an effective anount of a
conmpound of the invention, e.g. of formula (1), a pharmaceutically

accept ahl@peld wbﬂﬁnbe%er@é ecﬁr&dgwuﬁ]heu@wsmp%a% Anzelprees Ry (ﬂ'&b?ﬂeg' ng

pepti dyl defornyl asé in | ect conprising admnistering to e subj ect
an ef f egtcoydingepyneipds W@f"&ﬂﬁw Bsdandand phamagettralafactige. a conpound of the

i nvention, e.g. of fornula (1), a pharmaceutically acceptable salt thereof
or a progy mawdtd}e;saaﬁonsZmafAb@qﬁnﬁwﬂﬂnp&f ?&%ﬂaﬂ%ﬂ’@téd&@ou@oﬂoﬂﬁéus‘c ghsihat (1),

in free formor in a pharnmaceutically acce e salt formfor use as a
phar nactWtoRg  enallgions.n SUHYS At Bbdrsa<ori AEYc ?earesaweér ag a &y mrodugipire. 3.

A phar npessdtinah wmrtdnoéhot&rgeunéeé \}é'ﬁﬁzlé BefoRY u8k. St rmm?ép jon8 1.1
or 1.2 above conprising a conmpound of the invention, e.qg. formula (1),

in freeMABrGONERIN coRYeNHeRal afdiliyesy SHel &St akIRendingt agesitsn fer @xamﬁlea@&toht i on
with a ﬁ@gﬁ?ﬂ@él%slec Pulcbse th%m.ﬁ ﬂ&&rﬁ%thﬁrcéﬂalbﬁé etarbM§ R ceﬂuloé

conpound the invention, 1), har maceuti cal |y
accept aﬂP'@'Wﬁte@Fateﬁeb‘PrdeU@eﬂﬁféﬁééib'qf@Fs 6%"3&3'“8 aﬁﬁﬁtﬁﬁﬁb@ﬁﬁmlﬂ%zlle@ih'ﬂ-n t he

pr epar a§dr&[br0ﬁ10§o&8§t@”8? bAdi% AHon-REBES LEMiBBs f(RhicH 8ay McRBY eﬁﬁ)‘ié‘eﬁ% Bfor
indi cated under 1.1 or 1.2 above. "Treating” or "treatment" of |sease

i ncl ude®@mpls, MAREneH. gyt ARles sudsas glyeeringq REQRYlenenglyeqli af @éhyl Agabebms of
the di sgas@vamles! for Q%I@Plﬂéﬂ\y@ &:}hsﬁxﬂtp ~h§di@xy5enZBAEBr: sdrBRt adl@Y akE, if

exposed to or predisposed to th ease but does not yet experience or
di spl ay %syﬁﬂ»tQﬂ'?é’e'?}f"”?hflavﬁ’f'ﬁ%8%‘&0'°r("9)399ﬁﬁr biting the disease, i.e. arresting
or reducing the devel opnent of the disease or its «clinical synptons, or

(3) rel mvpaamtam adhﬁrﬁﬁﬁeﬂlonl fled uﬁiﬂld!%lségb fo@n@néﬁéiélp@ébe@éd LRingi tﬁ@%ﬁp@[tndjt S
def ornyl ase_ i nhibiting anmunt™

clinica "ef fective t

means t?@é%ﬁ'ﬁ)ﬂ V?J?'CIS WBW]BBG'HG pr%feﬁr s@ﬁﬁ%&%mt&a’r p?"‘%ﬂf’&@p‘?rhmee"%% apfher eof
or a preshesdirdtionreel], nidyae e s&@b@napayoe_rdsiotv@dm t@mrﬁﬁé of ethet sBR4HIEY an
I nfectio OEYGPFI sorder . responsive to inhibitio fornyl ase or

o ST SaNeE B sERAT s OhERS, | SEBOUNG Mk be SissVEG it WIS dor nisetien ag

def or nyfiies ssterilibed befo‘req'nnngelntopar&undwb vglf & Etipaeeand BeHling Mvémﬁgéﬁu yWI I
vary de en i ng,on t

sal t .t hereof or rodrug th [ oyed,
U ne o Beis e 4 e SESEN: Bresetyaive SO WTRne cdene s dissoved in The

vehlcle. To enhance the stability, the composition may be frozen after filling into the vial and
the water removed under vacuum. The dry lyophilized powder is then sealed in the vial and
an accompanying vial of water for injection may be supplied to reconstitute the liquid prior to
use. Parenteral suspensions are prepared in substantially the same manner except that the
compound is suspended in the vehicle instead 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.

The compounds of the invention, e.g. the compounds of formula (), may be administered in
free form or in pharmaceutically acceptable salt form e.g. as indicated above. Such salts
may be prepared in conventional manner and exhibit the same order of activity as the free
compounds.

In accordance with the foregoing the present invention further provides:
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-60 WO 02/102790 PCT/ EPO2/ 06604 weight, sex, nedical condition, species,
di sorder and its severity, of the subject to be treated, and the route of
adm ni st reDiceng27but may neverthel ess be readily determ nedCyEroneseski | | ed
in the art. The compounds of the invention, e.g. of forrmula (I), a
pharmaceutically acceptable salt thereof or prodrug thereof, nmay be

adm ni st ar ed lOidd for trédtingQirdidtPréventing &h wﬁé@ﬁdﬂ@rdisdrd%?ﬁﬁlé%dxbje@t %Qeﬂil'[as a
Exanpl es of such theF]%peut | g %g?gt s include, but are mted ot her

n
onCT bacteri APt Gnan AL SR e FomR At SIS 110 Seblph O SHRFIRS
car bapenens amd@at@flade;smp@un@cdfqnesn@ergnoni lelr S fBrMAlz0 g Sa prafhatdutiesiye. 9.

clarithronycin n_or rifamycins; nonobactans;
i soni azi dnyIaFE%%ﬁ? Q%%OFB(PF r”%&\efn%ﬁam des: phenicol s: fosf orTyC| n;
| ycopept,i d r Lines: stre mns chlora heni col
Oxaror; iPnodemeltie F ibiheriesho SRRy RRe TS e Sl 20BPETeg auiivlason o
?nal gesics, tt]rea gubjemarmatecﬂv@pemmgr@aﬁomnwasmahmmgcmodmoﬁ@@eﬁféa?ﬁ@oﬂuﬁeh the
oregoi ng the present vent | r ovi ln. a r ec
ot hod ae. advERiGH el K (% Do R el Snate Sathe E Gt y o
I N sequenceqeredf. a therapeutlcal |y effective anmount of a conpound of the

i nvention, e.g. of formula (1), a pharnaceutically acceptable salt thereof

or a pr Ddr utgcbrlfnaomrf of medn\aentlseoagdoﬂfbﬁﬁlﬂ@ﬂ)t |h0‘r%ﬁh or fn adhbhifscuacdllyc
nti.o

combi nati on

of Tor mul & forsoniersal fimmeldl Mes e, abuReSHREAs ig T oy dBrher 5 BRaiedy
t her eof , anmdby 1.1adr 1l.2alsdveone second t herapeuti c agent. Conponent a) and
conponent b) may be wused concomitantly or in sequence. The kit may
conpri s& i rﬁstpharrhézmﬂcélmom;iosutloa,dabn'fcstumt inoany ohéhd olethmas reg iar €1 or 1.2
repr esent atl Ve har naceut i ca ations.contain CQNPOo

folrorml a (I ) pr?{ﬂpé'ST %&8[“8?“‘%‘%% amVSHt'Oﬂ‘leegoP# @\?‘Pa‘a grgpefﬁ{rg Ure
m xed i nti rpsaehycartidallyr aseptbhietsalt Sormy| g s irorasdodiativnetvith a Qhamnhade)aucrwy

i ngredi ent _T. of. this invention 400 Cornstarch 50
Cr oscar nel 1 Oggptgéla(«ﬁﬁ%ggrc ﬁ'@{g‘%ef‘lrzo -61

4. A compound of the invention, e.g. of formula (), a pharmaceutically acceptable salt or

a prodrug thereof for use as a pharmaceutical or in the preparation of a pharmaceutical
composition for use in any method as indicated under 1.1 or 1.2 above.

“Treating” or “treatment” of a disease includes:

(1) preventing the disease, i.e. causing the clinical symptoms of the disease not to
develop in a subject, e.g. a mammal, that may be exposed to or predisposed to the
disease but does not yet experience or display symptoms of the disease,

(2) inhibiting the disease, i.e. arresting or reducing the development of the disease or its
clinical symptoms, or

(3) relieving the disease, i.e. causing regression of the disease or its clinical symptoms.

An “effective peptidyl deformylase inhibiting amount” means the amount of a compound, a
pharmaceutically acceptable salt thereof or a prodrug thereof, that when administered to a
subject for treating an infectious disorder responsive to inhibition of peptidyl deformylase or
for inhibiting peptidyl deformylase, is sufficient to inhibit peptidyl deformylase. The “effective
peptidyl deformylase inhibiting amount” will vary depending on the compound, salt thereof or
prodrug thereof, employed, the microorganism that is inhibited in the subject, the age,
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WO 02/102790 PCT/ EP02/ 06604 Magnesium stearate 5 Exanple 2: Capsul e

Formul ati on The followng ingredients are mxed intimtely and | oaded into
a hard- shwbDlo2ged7a i n capsul e: Quantity per |ngredi ent CapSuiEPOL/oagy4
Conpound of this invention 200 Lactose, spray -- dried 148 Magnesium
stearate 2 Exanple 3: Suspension Formnul ation The follow ng ingredients are

m xed t Qefgft, BeR rﬁé@@éﬂ%h@lﬂorﬁ,%Beé?és?”dis%?d@r'ynﬁf[it%%"e\/@r'ﬂy, of kDS RFELB beNFRARY,
Conpound of thi's invention 1.0 g Fumaric acid 0.5 g Sodiumchloride 2.0 g
Met hy| Bag Hsdaule. of adginistraiien) by Mmaydeyesheissybe tgadily deleeningd gy pne skiledyin

Sor bi t o{pe(agf0% sol ution) 13.00 g Veegum K (Vanderbilt Co.) 1.0 g Flavoring
0.035 mM Colorings 0.5 ng Distilled water g.s. to 100 mMl Exanple 4:

I nj ect alphe cbRpBUN@ bP thel ifehfdd, V.NEF foRaLRAIIENY PhafmSadsuti@fly tRcéMmablkadhit
injectable formulation: Ingredjent Ampunt Conpound of this invention

0.2-20 H§reoksi eiRfESethereoth inavebe adminislsred @lapenp i sPMpinption Wi afothgioH ( 1

N) q.s. tHe?bIg%Uiié . PAmMas ef suchi thérapb@fé agtn® intlatie ikt ard Rotdfhildl to, QRe\O
02/ 102790 PCT/ EP02/ 06604 Exanple 5: Suppository Fornul ation A suppository

of t ot aPntifarigral Agsnig puchpasplreciemy ebxipegiclling: «PPalapRPIS; CABAPAIASI on

wi th  WAepRe! Glihobhes 6ld. MibiathblRss; ThadBlidds?e §9 cMRGRIARIE o | &k

Ri ches- Netﬁson', é]1:"n8I.H,h ?\Iev9’ i s ha £l rﬁ}@u ’ rolhyeh &
vancomycin; rifamycins; monobactams; isoniazid; licosamides; mupirocin; sulfonamides;
phenicols; fosfomycin; glycopeptides; tetracyclines; streptogramins; chloramphenicol; and
oxazolidinone, anti-inflammatory agents, e.g. corticosteroids or NSAID, analgesics, e.g.

narcotic or non-opioic analgesics.
In accordance with the foregoing the present invention provides in a yet further aspect:

5. A method as defined above comprising co-administration, e.g. concomitantly or in
sequence, of a therapeutically effective amount of a compound of the invention, e.g.
of formula (), a pharmaceutically acceptable salt thereof or a prodrug thereof, and a
second therapeutic agent.

6. A therapeutic combination, e.g. a kit, comprising a) a compound of the invention, e.g.
of formula (1), a pharmaceutically acceptable salt thereof or a prodrug thereof, and b)
at least one second therapeutic agent. Component a) and component b) may be
used concomitantly or in sequence. The kit may comprise instructions for its
administration.

The following are representative pharmaceutical formulations containing a compound of
formula (1).

Example 1: Tablet Formulation

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

Quantity per Ingredient Tablet (mq)
Compound of this invention 400
Cornstarch 50
Croscarmellose sodium 25
Lactose 120
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York), and has the foll ow ng conmposition: Conpound of the invention 500 ng
Wtepsol (r) H 15 2000 ng The present invention is not limted to the
clinical wee2a6279the conpounds of the invention, i.e, in Phe/RPoBadonent of
infection in a subject. The conpounds of the invention are useful to
inhibit bacteria wherever it is desired to inhibit bacteria by contacting

t he bact eri a Magriesame st@arateor e conpounds of thé& invention. Because of their
ability to inhibit bacteria, the conpounds of the invention are

parti Cukgéﬁ\ﬁleﬁ% H'SUié)FB{rRMEEB contam nation of cell cultures. As used in
this co — " means the suppression, control, stasis, or
kill of 1a. [ I i r i S .often
cul t ur e oG ngrEAERERE I fhiriarel And ¥oadeihla ARG nrRU

subst ances sy@banrtitypest ei ns. Exanpl es of | tient Clapsul e Chinese
hanst er ovary (W : African green ey kidney cells,

hybri donpas %‘%ﬁé}flﬁ?c et S%ﬁ)ebﬁtgsq ng a parent cell " (nyeloma, etc.) with a
usef ul subst drectosgr sptay i-driednor nal cel | (1 ynphociA8e, etc.), and the |ike.
Typical ly, t ﬁ%m{gy the invention are ingorporated into cell

cul ture nedi Qﬁ% a a(g:%éﬁ%é i nhi bi ti ng anmount, e%. , a concentration of
about 0.0001 to about 10 mcrogramm , preferably about 0.0001 to about 1
m cr ogr Examble 3: Huspensiondrormmation, about 0. 001 to about 0.1 microgram m .
Any conventional cell culture nmediumknown in the art can be used. In
accor danefolipwing ingsedionts gor mikedie fgmassyspensior faricnal agmivsteationi n a yet
further aspeqhqgrediedt Met hod for preventing Qaghiti @l contam nation of a
cell culture conprising incorporatimg rmo said cell culture nedium
a bacteria i fkerppeundgpfamginvyenddn a  conpound B0 gt he invention, e.g. of
formula (1), Rim&idda maceutically acceptablgggalt thereof. 8. A cell

cul ture nedium conprising. a bacteria inhibitifg amunt of a conpound of
the inventicdienghlogdefornula (1), or a ph®@aceutical |y acceptabl e salt
thereof. The hiah@gRiAkd nvention has been dgs@’d bed in some detail by way
of illustration an exanple. It wll be obvious to one of skill in the art
t hat changes RARBY!'PBEAMENCat i ons may be pracfiO®@ within the scope of the
appended cl aiggn,Atdd sq,graﬁnt s, patent applica -iood;'s and publications cited
in this application ar ereby incorporated eference in their entirety.
-63 WO 02/ 10 8bitedbG%emolions04 CLAI MVS: 1.13AgQgrrpound of formula (1) j-X

Veegum K (Vanderbilt Co.) 109
Flavoring 0.035 mi

. Colorings 0.5 mg
Distilled water g.s. to 100 mi

Example 4: 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 mi

HCI (1 N) or NaOH (1 N) q.s. to suitable pH
Water (distilled, sterile) g.s.to20m}
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H R4 RON N (CH2)n ORZ RB O(l) O N-R1L H wherein Xis -CH2-, -S,
-CHOH) -, -CHOR) -, -CH(SH)-, -CH(SR) -, -CF2-, -C=N(OR)- or -CH(F)-;
wherein RvD92abkyd; RL is aryl or heteroaryl; each of R2, PRI/EPRAO@GNM RS
i ndependently is hydrogen or alkyl, or (R2 or R3) and (R4 or R5)

coIIect'! velz forsma Q4 7 giv_cl?al ki and nis O to 3, provided that when n
s O, ! of or a prodrug thereof. 2. A corrpound
accordi to cl ai m wherein het er oary R4
o hy b SupoRsitass of 1l WRIGHHE. A Rraparett BYo g (eorRa P! e avepRaRlg

t her eofwitepsok® q‘rpsquiea@@@bdlsamrét@d q)egeﬁblb fiitty 2acitthRicRES-NRRDR! ARL,YNewsS a

resi due of formu Qr or (I'') R R R NR N R8 RS RS
wher ei n” %‘Qcﬁ”%’f‘a%e(fﬂlfgw"ﬁ@c%mﬂowq ndependent I y i s hydrogen, alkyl,

substi t ut ed @bmgoundbyﬂfeqmyennahkoxy, acyl, gxy, SCN, hal ogen, cyano,
nitro, thioalkoxy, heteroalkylary | sul fonyl, or formyl; or a
salt thereof WﬂepaOSﬁédﬁug thereof 64 WO BP0 969 90 PCT/ EP02/ 06604 4. A

For i AT TSP oTES TR Naleq toshe clRlgd 1 ps B rorRegnel dherYertgr igs s o
wher ei i @RL tefndn® of Wect@t ANl SBQ]ebﬂWd\?ﬁ@%dﬁibbhb{ds of edinoamion @kkydetul to
substituted al kyl phen hal ogen, dr oxy A conpound
accor dilfpit 'Q)acé‘?ﬂ? Wﬂ@%@r 'zasalleﬁrgeq' qighigit fv)@\ﬁ@'f’%PYl CQ“@%”%‘”HZ’@@FB%W oG or
f or mul andrd Eorhpounds of the invention. Because of their ability to inhibit bactetia, the compounds
of the invention are particularly useful to prevent contamination of cell cultures. As used in
this context, the term “inhibit” means the suppression, control, stasis, or kill of bacteria.
Eukaryotic cells, in particular animal cells, are often cultured for various reasons such as for
their ability to produce substances such as proteins. Examples of such cells include
Chinese hamster ovary cells (CHO cells), African green monkey kidney cells, hybridomoas
constructed by fusing a parent cell (myeloma, etc.) with a useful substance-producing
normal cell (lymphocyte, etc.), and the like. Typically, the compounds of the invention are
incorporated into cell culture media at a bacteria inhibiting amount, e.g., a concentration of
about 0.0001 to about 10 microgram/ml, preferably about 0.0001 to about 1 microgram/ml,
and more preferably about 0.001 to about 0.1 microgram/ml. Any conventional cell culture

medium known in the art can be used.
In accordance with the foregoing the present invention provides in a yet further aspect:

7. A method for preventing bacterial contamination of a cell culture medium comprising
incorporating into said cell culture medium a bacteria inhibiting amount of a
compound of the invention, e.g. of formula (1), or a pharmaceutically acceptable salt
thereof.

8. A cell culture medium comprising. a bacteria inhibiting amount of a compound of the

invention, e.g. of formula (1), or a pharmaceutically acceptable salt thereof.

The foregoing invention has been described in some detail by way of illustration and
example. It will be obvious to one of skill in the art that changes and modifications may be
practiced within the scope of the appended claims. All patents, patent applications and

publications cited in this application are hereby incorporated by reference in their entirety.
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R6 N (11.1) Ry RO R8 wherein R6, R8 and RO are hydrogen and R7 is ethyl
or nmethoxy, or a salt or a prodrug thereof. 6. A conpound according to any
one of clwpDmg/1©2792, or 4, wherein R is a heteroaryl of fPormPhaodeadl. 1)
N+ O | (111.1) R RO R8 wherein R6, R7 and RO are hydrogen and R8 is
fluoro or trifluoronethyl, or a salt or a prodrug thereof. 7. A process
for preparing a conpound of formula (1) according to claim1l which process
conpri s@ajmeacti ng a conpound of fornula (V) -65 WO 02/ 102790
PCT/EPO'27'0'6'6'04 YI-1 0O RRS HIr NOH4 (V) 0 R2 R3 Owherein R2, R3, R4
and R5 s defined_in clajml and Y is a hydroxy protecting group, or a
functio aI ?E?QW%?VWé’flf‘?fa}“@) with a conmpound of formula (V1) I- X\ HN
(CH2)n (M) O R wherein RlL, X and n are as defined in claiml, and X 1is

NH or 0, and where req uitd d% n Kng the resulting conmpounds obt ai ned
infree forminto saht f a 8. A pharmaceuti cal
conposi tion conprisingla ou rha | according to claim1, or a

pharmaceutical ly acceplQakR e SR} © or prodrug t hereof, in assodiation
N/R
H

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

R, is aryl or heteroaryl;

each of Ry, Rs, Rs and Rs independently is hydrogen or alkyl, or (R, or Rs) and (R4 or
Rs) collectively form a C4; cycloalkyl; and

nis 0 to 3, provided that when nis 0, X is -CH,-;

or a salt thereof or a prodrug thereof.

2. A compound according to claim 1, wherein X is -CHz-; R, is heteroaryl; R;, R; and R,
are hydrogen; Rs is n-butyl and nis 1; or a salt thereof or a prodrug thereof.

3. A compound according to claim 1 or 2, wherein heteroaryl is a residue of formula (ll)
| _ or | N or | _
=
R Ry R RN 'Ry
s Rg

wherein each of Rg, Ry, Rs and Ry independently is hydrogen, alkyl, substituted alkyl,
hydroxy, alkoxy, acyl, acyloxy, SCN, halogen, cyano, nitro, thioalkoxy, phenyl,
heteroalkylaryl, alkylsulfonyl, or formyl; or a salt thereof or a prodrug thereof.
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wi th a pharmaceutically acceptable diluent or carrier therefor. 9. A
conpound of fornmula | according to claiml, or a pharnmaceutically

accept ablwogali0279or a prodrug thereof for use as a phar mra®emtEPOAN66OL0. A
nmet hod for treating and/or preventing an infectious disorder in a subject
conprising admnistering to the subject an effective anount of a conpound
of formila la @sRgsuHdtEcofdthdCbRidim b, or®, RRaFTRRGEIJaRAANY & redfht@IRIF flpinBlaS@ht

t hereof or a prodrug thereof. 11. A method for preventing bacterial

contam nation of a cell culture nmediumconprising incorporating into said
cell culture nedijuma bacteria inhibiting anount ¢f a conpound of formula
| according Ro clai mQ@, or ampharkecerficallyrac e salt thereof. 12.
A cell culture ' bactegi a i nfji brfi ng amount of i)

conpound of f ceptable salt thereof. -66
RS

\
1

wherein each of Re, Ry, Rg and Rg independently is hydrogen, alkyl, substituted alkyl,
phenyl, halogen, hydroxy or alkoxy.

5. A compound according to any one of claims 1 to 3, wherein R, is a heteroaryl of
formula (11.1)
Rs N
| N (I1.1)
=
R; Ry
R8

wherein Rs, Rs and Ry are hydrogen and Ry is ethyl or methoxy,
or a salt or a prodrug thereof.

6. A compound according to any one of claims 1, 2, or 4, wherein R, is a heteroaryl of
formula (111.1)

& | >N (1.1)
Z

R R,
RB

wherein Rs, R7 and R are hydrogen and R; is fluoro or trifluoromethyl,
or a salt or a prodrug thereof.

7. A process for preparing a compound of formula (I) according to claim 1 which
process comprises reacting a compound of formula (V)
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10.

11.

12.

WO 02/102790 PCT/EP02/06604

wherein R;, Rs, R4 and Rs are as defined in claim 1 and Y is a hydroxy protecting
group, or a functional derivative thereof, with a compound of formula (V1)

/A
0”7 xR

wherein R;, X and n are as defined in claim 1, and X’ is NH or O, and where required,
converting the resulting compounds obtained in free form into salt forms or vice

versa.

A pharmaceutical composition comprising a compound of formula | according to
claim 1, or a pharmaceutically acceptable salt or a prodrug thereof, in association

with a pharmaceutically acceptable diluent or carrier therefor.

A compound of formula | according to claim 1, or a pharmaceutically acceptable salt

or a prodrug thereof for use as a pharmaceutical.

A method for treating and/or preventing an infectious disorder in a subject comprising
administering to the subject an effective amount of a compound of formula | according

to claim 1, a pharmaceutically acceptable salt thereof or a prodrug thereof.

A method for preventing bacterial contamination of a cell culture medium comprising
incorporating into said cell culture medium a bacteria inhibiting amount of a
compound of formula | according to claim 1, or a pharmaceutically acceptable salt

thereof.

A cell culture medium comprising. a bacteria inhibiting amount of a compound of

formula I, or a pharmaceutically acceptable salt thereof.
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