1 3 DEC 2005 N FORMYL HYDROXYLAM NE COVPOUNDS AS | NHI BI TORS OF PDF Thi s

i nvention is directed to novel N-fornyl hydroxylam ne conpounds, t & 3t HE 18es
--of these conpounds in vari‘ous .nedicinal applications, including treating

- disorders anenable to treatnent by peptidyl defornylase inhibitors such as
treatnment of bacterial infections, and to pharmaceutical conpositions
conprising these corrpounds Tr eat ment of i crobi al infection in host

or gani oYL’ ﬁmm) Hors ek pbe! e doing as
little harmto the host as possi Ele Accord| ng y, agents wh?igﬁ t ar get

‘characteristic¢cs unj ue to a pat hol o -cau m croorgani sm are desi rabl e
for trEHE fyRRton 'PéW eled |9 HOY%) '*if fﬁfwg? CoORRBWRTSe k1 s useg ot hRsk an

agent . cdpgitiumbs |ih nva?q%§ rhydmngm Ebéllcﬁﬁbnsblrﬁéh\(dlh?etﬁéa‘-ﬁngfd@@\rﬁé@r bbnafé | tovnal | s.
Since mammal ian cells do not require cel survi

adni ni t&RaRENtRY B?pt'ﬂﬂrﬁe&rmyl%et‘@f“@t%ﬁﬁﬁ?h fhireatment of P?Pt?f%ﬂfg??t'&“ﬁeﬂﬂdktpl | the

baCter;&h%rm%énH@b!tcolﬁpbblh&% COEHSirgethbSe cdiRykiv@s, the use of antibiotics and
antimcrobials has also resulted 1 n increased resistance to these agents.

As bacteria beconme resistant to older, nore w dely used antim crobial

agent sireaEwend of imierebighinkgciom s hosk oraaRisMsregUIres ap cPéfeCE“@ peans &ék@flﬁ@ct i ve

treat rfﬁ'@?o%efﬂ'ille dHiREs fhe h%ﬁﬁ'tblﬁﬁ@ﬁoﬁrﬁsr%s%:bﬁlfﬁc%ﬂdﬂ@li QBRI R ,
i nf ect | on gt i de defornylase is a netal | opeptidase found in Erokaréot iC

or gani SAmerisicn sneLe e aathomt@vﬁn@mmg@*snh 3% slesiratle ifer beajmen
begi nsPéMéllhl‘l M‘ér?éﬁyémé'l?%lf XAbWA e(xﬁhﬁte) of s@ch%rn addmt. IPeHidifA a@fs H}"lﬁﬁlﬁﬂlﬂ

synthesis, the fornyl group is renoved the enzyne peptid def ornyl ase
( PDF) blqwn@eakswfvbacgen cgggréailﬁi §|m0reomamq!vaatqe£ﬁ n cﬁqeurﬁscelwalha&vrbeen

shown ¢,Rajal, é;’d?ﬁnisﬁat"cﬁﬂbf' ﬁ&@h.ufmo l@amrﬁéd mfecgécpmtn da@ta;?qaqng)f km'the bacteria |
Bacter| oI 71-4072 89); Mei nnel a Bacteriol .,

Vol . w@oum'lweuma'mce'§387 7390 (1994) I\/azel et al. EI\/BOJ . Vol. 13, No.
4, pp. 914-23-(1994)). Since protein synthesis in eukaryotic organi sns does

not depRRfePNhdBte bPANtILItES ahl ARtimRISHIAIS Hab &lsoWeblitddhiiRérbadddreditRnce
attractive candidates for devel opnent of new antim crobial and

ant i bde teeseapoenteglds baclskarkrsome Brsipiantsasolden fegrgdwidglydusash detinigiediahg

proka a)fz,eﬁ@,s neﬁ@?nhﬂﬁc?&ﬁtél?%ﬂuét%@éé@&ﬁ)eﬁ mTcrraaetro ;dgmremnfé MatmiAtsder W and
Schl ei he Prokaryotes”, 2nd e New York: Springer-Verlag

( 1992)"“”‘@!?@'!4610!1 hJ’G‘%‘éIWt‘%JF spffering feqmy m'@@@?'g@f;?c%oﬂvanual of Systematic
Bacteriol ogy", Vols. 1-4, Baltinore: Wllianms & Wl kins (1982, 1986, 1989).

PDF | pepadd d@fbrrhhgsﬂataaﬂnle@m@égﬁ}ua@esﬁ)uﬁume bfoRkBhyble oMfiinisths¥dehdseitictefias har es
many of the features which characterize netall oprateinases, it d| ffers from
ot her Fraiginesytiagsis jeprokaryotic organisms begins with N-formyl methionine (iMet). A

initiation of protein synthesis, the formyl group is removed by the enzyme peptide
deformylase (PDF); this activity is essential for maturation 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 synthesis in eukaryotic organisms
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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1 3 DEC 2005 superfanmily in several inportant respects. First, the netal ion
in the active enzyne appears to be Fe (lI1), or possibly anot her di V31 DAt 2005
‘cationic netal, instead of the zinc ion nore conmonly encountered

(Raj agopal an et al., J. Am Chem Soc., Vol. 119, pp. 12418-12419 (1997)).

Second, the divalent ion appears to_pl a an inportant role, not only in

cat al ysiperfamly in saveenl imperiant sesngsisy Fisst hrBgidl tap igfthe RBLYS, B12¥MG. 2PPRARSH, t he

third di gangd af, bh%oss.y@lmhéroalvélémacaw&t etf, ilsAdebr ftr’e@ama .Bh %bu‘é‘ ne or
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S| gni fica ferences in the secondar tertirary structure O
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st ear ot"her noph her mus have been characterized (see
Mei nnelpcated 4t theJC temmal lid@l of theoHE mcﬁ@ buMgt 7way (alowy the amire apigdy e

st udi egaqlﬁ?é hA"Qherflindt! to %”H%‘tlgeﬁnél\xé'tﬂé loﬁss hGurdl ¥I?Av€sngghmﬁaﬁnd the
structura eatures summari zed ove re obt al ned rom zi nc- cont ai ni ng

pr ot ei Giieremers vt thecegerdasy apddepiant sfryrtirgsof P comparediia ether nmochNR (see
O Connn‘ﬁuallt?'ﬁrot%ln-ases] seBIMETRel eQ%fR’J R -Bidi3 vol\@e24p p.Pfs- %%ﬁ%@é#{fﬁsm e

Met al | oprot'ernases are critic t 0 many aspects nor mal

cl ass Eknoolih Basillusretaarsiheroapiies rande Theruss E»nwmqhﬂas dave\hsieneeharactenizedue

r enod e | o] t a nzynes
are b(eeqsl evedﬁﬁég%t%gyga%gfbgal Wo?%l %E@?ﬁcdlgzb) FTBEB%H% Tt}g‘\%‘gn s such
as t heMeionelet ipb gonthined @ zinsyipn gs itha @uaiﬁdmm Agd threcsiructurg! f(eefgeeSLaumreanzaﬂ

Endocr 3 )

(Yanagédv?\)/ggggé{'e O%Q'neéjlﬂigm @Q? @gmﬁﬁopr%geﬁ%pgﬁ%ﬁt&%% a(fltggg#l‘?gm one

gr owt Heen deterimined yHMBr (eee Cieonneliet al.,.J. BidooleNMR Vol 213, Neo4, pp. 3@@-324 12
(1998) dg,}gsor ders involving netal |l oprotei nases have been inplicated in
severa eases such as cancer, arthritis, and autoi mune di seases. Because
of the inportance of MWs in normal physi ol ogi cal processes, it would be

pr ef erMefialioproteieses aje crijeitto rmamt aspestsodft naPmR| Mmetahelisinl the clbes kaewn psesent
only i RN L 85 b

ALt o g e Aot Rl Rasct IMVR S ey FvpRed R B g sbirl S aral e of oy e
t he t Hbe sptsacdlivlabewdix (Thess eppmes aienbelieprd &uplakiayrole trh@orm% lor beneficid

ef fectifolyieelfis UK K inkabfhoh'cf e bl ttchn G PGB RRGYSe5F B geve! oped

as can te irnhibrtors mich
ef f or tEnspsringlegy, Yok rit4fi Nect dprit 533Prfi33t (1899t Wers! h@ﬂ*lngt(hfésﬁgl@@n?icﬂlnds and

rel at qgh OYBP Y8R0 (555, 18R DS H8udyRhtBoRb gfdwth in hedRy &8N (B8R et al.,

Bone, Vol. 23, No. 1, pp. 7-12 (1998)). Disorders involving metalloproteinases have been
implicated in several diseases such as cancer, arthritis, and autoimmune diseases.

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 lzquierdo-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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Vol . 114, pp. 325-331 (1992); Cushman et al., Chapter 5, "Specific
Inhibitors of Zinc -2 1 3 DEC 2005 Metal | opepti dases”, Topics in Ml ef/@* EUUS
Phar macol ogy, Burgen & Roberts, eds. (1981); Mohler et al., Natureﬂ

370, pp. 218-220 (1994); GCearing et al., Nature, Vol. 370, pp. 555-557
(1994); McCeehan et al., Nature, Vol. 370, pp. 558-561 (1994); U S. Patent
Nos. Meapeplidasks303opi62,in APedylZOBharn3oB6 BurdehH B Rberts4e@D416306);
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Bi ochms%/ﬁBTSMoWOSBS!a@pSSMWD 493/26913900/Q ¥HE0pep: el %iﬂﬁﬂphmte

I nhi b f ssed in Hu et al., Bioorg. Med. Chem Left.,
Vol . %5344%2355@%%/?%%@ Fornyl at ed peptides and pseudopepti des are
described in Meinnel et al. , Biochem stry, Vol. 38, No. 14, pp. 4288-4295
( lggghegéaﬂc'ﬂmrpmhmt%rigf PBF:-is HLcH I§¥\é QI(teBQ@e 'tﬁi’r@fﬁaﬁ‘@&remﬂfbltb@gft Mf\#’snﬂl gew

ntibiotics to treat acteria resistant to exi ant| IOICS
desi r fymy! thyduwsy@nipe rderivativesiars deserihsgd FPDmter(matlevalI Batelnbpﬂp@hdattme%@

a”t' b%ﬁ?ﬁ?‘dﬁ' F%'b‘i’ud%”élhglé%é)mrﬁbut&%eﬁ ﬁpFIhaerepcié‘s%‘ﬁWed VO et S TAkS this

art esent i nvention pro
N- [ 1- @mr—hznal BigphyBs- ( Mohyliﬁ'fom o2.nepvi 29)- 30%%&)@% | -TheaPB&niphiiton ¢S24+ (Har
-heterg - 970 : € Y, | o7
e R HACXabRT AR R0 B bRE A6 X B 90 B ) EEALANE,
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in Hu et al., Bioorg. Med. Chem. Left., Vol. 8, pp. 2479-2482 (1998). Formylated peptides
and pseudopeptides are described in Meinnel et al., Biochemistry, Vol. 38, No. 14,

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 desirabile 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-ox0-2-alkyl-3-{N-hydroxyformamido)-
propyl]-(carbonylamino-aryl or -heteroaryl)-azacyclo 4; alkane or thiazacyclo 4 alkane or
imidazacyclo ¢; alkane (referred to herein collectively as "compounds of the invention™), or
a salt thereof which is characterized by formula (1).



In anot her enbodinent, R, is preferably a heteroaryl of fornula (11.1) RS
wherein R8, R7, R8 and RO are as defined above for fornula (11); e.%.
wherein -4 1 3 DEC 2005 A conpound of formula (1) H Werein Xis -CHidngﬁyNE
-CH(OH) -, -CHOR) -, -CH-(SH)- or -CH(F)-; wherein Ris C,_, alkyl; Ris

C _7 alkyl; RL is aryl or heteroaryl; Each of R2, R3, R4, R5 independently
is hyfrogen or C1 7 alkyl, or (R2 or R3) and (R4 or R5 ) collectively form
a C4.7cycloalkyl; and Nis O to 3, procided that when nis 0, Xis --CH2-;
O a salt thereof, Werein aryl refers to an aromatic carbocyclic group of 6
to 13 carbon atons having a single ring or multiple condensed rings, and
Wherein heteroaryl refers to a 4- to 7-nenbered, nonocyclic aromatic

het erocycle or a bicycle that is conposed of a 4- to 7-nenbered, nonocyclic
aromatic heterocycle and a fused-on benzene ring, and wherein said

het eroaryl has at |east one hetero atom Werein each of R6, R7,R8 and R9

i ndependently is hydrogen, Cl.7alkyl, substituted C, _7al kyl, hydroxy,
Cl_7al koxy, acyl being -(OCR where Ris CL 7 alkyl, acyloxy being -OC(OR
where R is Cl_7al kyl, SCN, hal ogen, cyano, nitro, thin-G _7al koxy, phenyl,
hetero Cl_7al kylaryl, Cl-7 alkylsulfonyl, or fornyl; -4A 1 3 DEC 2005 a.)
R6 is nitro, Cl.7al kyl, substituted Cl1.7al kyl, phenyl, hydroxy, fornyl,
hetero C7_7al kylaryl, Cl1_ 7al koxy, -(OCR wherein R2C1.7 al kyl or -OC(OR
wherein R2C1_7 , especially C1_7 alkyl; hydroxyl; or a Cl_7 al koxy; and R7,
R8, and RO are hydrogen; or b.) R6, R8 and RO are hydrogen, and R7 is

Cl 7al kyl, substituted Cl_7al kyl, phenyl, halogen, Cl _7al koxy or cyano,
especially C1.7 alkyl; especially substituted Cl.7 al kyl such as -CF3; or
especially C1.7 alkoxy; or c.) R6, R7, RO are hydrogen and R8 is Cl. 7al kyl,
substituted Cl.7al kyl, hal ogen, nitro, cyano,

In another embodiment, R, is preferably a heteroaryl of formula (I1.1)

wherein Rg, Rz, Rg and Rgyare as defined above for formula {l1);

e.g. wherein



thio Cl_7al koxy, -(OCR wherein R2C1.7 al kyl, phenyl, alkylsul fonyl or
carboxy Cl_7alkyl, , especially C1.7 alkyl; substituted C1_7val kyl 13 DEC 2005
especially -CF3; halogen; or carboxy ClL 7alkyl; or d.) R6i R7, R8 are
hydrogen and RO is Cl.7al kyl, hal ogen or hydroxy; or e.) R7 and RO are
hydrogen, and each of R6 and R8 independently is hal ogen, CI1.7alkyl,
substituted Cl. 7al kyl, phenyl or cyano; or f.) each of R7 and R9 is

C1_7al i.tutgd Cl.7al kyl and R6 and R8 are hydrogen; or g.) R6
and @%"é’%‘?ﬁ?ﬁ%@h?'ﬁé is O-7alkyl or substituted d-7alkyl and R8 is
nitro; or h.) R8 and RO are hydrogen, R6 is cyano, and R7 is Cl.7al koxy; or
i.) R7 and R8 are hydrogg and|£5 is Cl. 7al kyl, substituted Cl_7al kyl,

C, _7al koxy or SCN and R9 ?SR4 J?aVRyW or substituted Cl.7alkyl; or j.) R6
and R7 are hydrogen, FN. _NANO ha(@gqn and R9 is C1.7al kyl or
substituted Cl1_7al kyl; lor % , “"Re*8nd R9 are hydrogen; or |.) R6 and
R7 together with the c& ih aRefs tof which they are attached form a phenyl
group, preferably substituted mﬁtho o, and R8 and R9 are hydrogen; or
m) R6 and R7 are hydrogen and R8 and together with the carbon atons to
which they are attached forma phenyl group; or n.) nis O; or 0.) nis O,
and each of R6i R7, R8 and R9 independently is hydrogen, d -7al kyl or

hal og ; rid . R _ . A .) nis
0, angmﬁggqégggﬁﬁkgg“g?getgﬁr%Egﬁa%hg”?ggﬁgqgleﬁﬁ Lﬁf@*g?qgsﬁhﬁgﬁggo, and
R6i RRard,HRyare hydrogen and R8 is O -7alkyl or hal ogen. In another

enbodi nment’, Fﬁ is of formula (11.2) -5 1 3 DEC 2005 (112) P6 wherein R6, R7,
R6 an 8 i ned above for fornmula (11); in particular, R7 and RB
togetﬁ%?gwaffﬁgﬁﬂ%ﬁgérbon atonms to which they are attached forma phenyl

group E%e'?f)ﬁ% ﬁ%%ﬁ%in%ﬁenc@ﬁw RAfftogeMon €L, RGP LB, P E§hd PR or Hsje R 1's of

formul a
collectively form a C,.; cycloalkyl; and
N is 0 to 3, procided that when n is 0, X is ~CH5-;
Or a salt thereof,
Wherein aryl refers to an aromatic carbocyclic group of 6 to 13 carbon atoms having a single
ring or multiple condensed rings, and
Wherein heteroaryl refers to a 4- to 7-membered, monocyclic aromatic heterocycle or a bicycle
that is composed of a 4- to 7-membered, monocyclic aromatic heterocycle and a fused-on
benzene ring, and wherein said heteroaryl has at least one hetero atom.
Wherein each of Rg R; ,Rs and Rgindependently is hydrogen, C;_;alkyl, substituted C,;alkyl,
hydroxy, Ci.7alkoxy, acyl being —(O_CR where R is Cy;alkyl, acyloxy being —-OC(O)R where R
is Cy.7alkyl, SCN, halogen, cyano, nitro, thio-C.; alkoxy, phenyl, hetero C;.;alkylaryl, C,;

alkylsulfonyl, or formyl,

4A-



Re wherein each of R6r R7, R6 and R9 independently is hydrogen, Cl?a!I gy ,
substituted Cl.7al kyl, phenyl, hal ogen, hydroxy or al koxy, e.g. whe iDrEEaZﬂ[}fi
R8 and R6 are hydrogen, R9 is hydrogen or O -7alkyl and R7 is C, _7al kyl,
substituted Cl1_7al kyl or phenyl; b.) R6, R7 and RO are hydrogen and R6 is
hal oger), Ralskyitro,0C,.mikyk tsubstitetetd G -,@layik phenyt,. ijdFExy, R8nmgh theRIo &Bgalkylanyhdyn and

Formul & ROy ORRE Ik Rer, il DRBTR BhETBM e BTV G Pl o
(Ihl ). -tBydioxgl; br £CC; A6y, and RﬂcRshamd Rybrediydergen; &, i s an unsubsti t ut edI

bg” el S B bRt ol ferh G b g Rt ooy el R Rea B o
of R10anor d?ano iespegiallyd@nt dliyli esphgidiiyosybatitotedil;@emsudhas@f;i andspecialifloand
R, are élp el éper hydrogen or both hal ogen. Unless otherw se stated, the

foll ow n s used in the specification have the follow ng meaning.
The tel rﬁa, Ry (; zed hyadregeroandzwisdmyklyyl substitutadns, ﬁalkgalrrhalegem nirg, i |cy@1a;ar bon

at ons, S Y, cycl xyl .
Theter e Sy QU ERBHER s YL oy fBe SrEtol ot oG
nitrogenCyidt contains from 4 to 7, and especially 4- or 5-ring atons
i ncludin the het er.gat g The t acycl o al contains 2-ring
het er oat 'ﬁ’ﬂ %Pﬁl?%aqfaf h E5PFGIP yn}:fa,ggﬁ{ggp Y ¢ 'fbta%clﬁ%P? and especially
5-ri ng) RePRp Rgrare bigdrogert dad Rgetse@@alkgunmalog‘élnmrhwmxy iowri dazacycl o 4 7 al kane"
contal 2-1 het roato ch.ar e Qoi n|tr |nsfrom4to
7" ant) sk tars PPARY 3R sheh Bhar ot R s HRRB D helbhen SRRt er m - al ki
refers tmbfsamwrdam@ellkwr phmﬁ/abwy@he;cbral i phatic gr oups such as al kenyl or
al kyn or_,S bstlt i str t chai n,
br anc%ea %}h‘gﬁﬂ ﬂ?d@gl' FalkY, ? %3 ﬂdgl@ragﬁﬁf 8% Mat ons.
Prefesably "al kyl" or "al k" Wnenever it occurs, is a saturat ed ali phati c
group o oal kyl artic Cl.4al k I al kyI or "al k"
91 0004 Sk, G Ko Haodd ks B oL SRR Shinctptrr or
nbut yh.) Risﬁﬂd)RJMbhydmgerbRg lslcyalho laut:lﬂ;,is OrAkokylor neopentyl, n- hexyl or
N-heptyk: ardis, SR EOB%Gen Shd RERPECHRY! YubtiiE, salkyl, C, alkoxy or SCN and Ry is
C,zalkyl or substituted C,.7alkyl; or
j-} Rs and R; are hydrogen, Ry is nitro or halogen and Ry is C4.7alkyl or substituted C,_alkyt; or
k.) Re, Ry, Re and Ry are hydrogen; or
l.) Rs and R; 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 Ry 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 Rq, R7, Rs and Ry independently is hydrogen, C;.salkyl or halogen and
more particularly Rs, R7, Rs and Ry are hydrogen; or
p.) nis 0, and Rg, Rs and Rg are hydrogen and Ry is C,_zalkyl; or
q.) nis 0, and Rg, R; and R,y are hydrogen and R; is Cy_7alkyl or halogen.

In another embodiment, R, is of formula (11.2)



The term "substituted alkyl"” refers to an al kyl group that is substituted
with one or nore substitutents preferably 1 to 3 substitutents incl uldd B§F 2005
but not limted to substituents such as hal ogen, |ower al koxy, hydroxy,

mer capt o, carboxy, cycloal kyl, aryl, heteroaryl, and the |ike. Exanples of
substituted al kyl groups include, but are not limted to, -CF3, -CFrCF3, -7
1 3 DEC 2005 hydroxynethyl, 1- or 2-hydroxyethyl, nethoxynethyl, 1- or

2- et hoxyet hyl , carboxynethyl, for 2- carboxyethyl, and the like. The term
"aryl"™ or "A?' refers& _tqpran aromatic carbocydic group of 6 to 14 carbon
atons having a sin o ring (including, but@aot limted to, groups such as
phenyl) or multipl € congdensed rings (including, but not limted to, groups
such as napht hylRor ~ghthryl), and is especially phenyl. The term
"heteroaryl"™ or "Het&Ar" refers to a 4- to 7-menbered, nonocyclic aromatic
het erocycle or a bicycle that is conposed of a 4- to 7-nenbered, nonocyclic
aromatic heterocycle and a fused- on benzene ring. The heteroaryl has at

| east wﬁereuhag, & RAAMNR, areadsadefinky above for fdrimala (h);tirepmcmmﬁ R;aed tmltdsg;athdvut not

limte er gat o such .as N a her referred
net er Bib e SAEGE TRy iy 1SV AR ot epier] BRUPLAY Ro#nl K 9P o
het er apdrygenray be unsubstituted or substituted by one or nore substituents
including, but not limted to C, _7 alkyl, particularly Cl.4 al kyl such as
met hyl , hydroxy, al koxy, acyl, acyl oxy SCN, hal ogen, cyano, nitro,

thi oallR¥% ”°B1$éﬁSF‘P°d’H\§PEFr@a|¥M§/PHPWU'aé'i')(yl sul fonyl, and fornyl. The term
"car bonyl am ne" as used herein refers to a -NHC(O) - group wherein the am no
portion of the group is linked to the aryl/heteroaryl and the carbonyl
portion of the grou§ is linked fo the azacyclo [4_7_al kane, thiazacyclo

4 7al kane § wJdazdcycl o The t ' Bsoal kyl" refers to
saturated or at urat e ClL 7|al kyl as @efine Iab e, and especially Cl1.4
het er oal kyl el contai n on rzNQre heter part of the main,

br anched, Ror dycl iR chai nd¥i n The oup. _to may i ndependently be
sel ected from ghe group consisging of -NR- whee R is hydrogen or alkyl,
-5-, -0-, and -P-; preferably - ere Ris hydrogen or alkyl, and/or -0-.
Het er oal kyl groups may be attached to the renmi nder of the nol ecule either
at awheretry eah ofiR,iR7, Bs and Baindepandantlyi it hirdregeny €+ aalkyh substiiaad &y.eakyl, Exanpl es

he de but are not limted to, groups such as
Cl—lbﬁérg%qg%é %qg%'ﬁ%:% -S- CHz- CH2- CH3, -CH2-CH(CH3)-S-CH3, and
CHz-. The heteroal kyI group may be unsubstituted or
subst it e
substl u % swﬁtane n, ggisehﬁ@%% br%} té gatllﬁdoanaoﬁﬁ S'Ieé E*kylbge%t'&%idkoygﬁyl or
hydr oxylphenyl;

b.) Rs, Ry and Ry are hydrogen and R is halogen, alkyl or substituted C,_7alkyl
¢.) Ry, Rs and Ry are hydrogen and Rg is hydroxy.

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

% l = N+,O
RY R
RS

wherein Rq, R;, Rg and Ry are as defined above for formula (1ll).



mer capt o, carboxy, and especially phenyl. The heteroaton(s) as well as t he
carbon atons of the group may be substituted. The heteroaton(s) nay; ?Zﬁ[ﬁ
in oxidized form -8 13 DEC 2005 The term "al koxy" as used herein refers to
a C1_7 alkyl linked to an oxygen atom preferably Cl-4 al koxy. Exanpl es of
al koxy groups include, but are not limted to, groups such as rret hoxy,

et hoxy, ut o Il £ m a here| n
refers lq%n hé%é%ﬁggp en}&? rﬁéna@gﬁuﬁg pé%,%{;g t‘gl gﬁﬁ P %Ubs %‘g ’rrpl es of
acyl ge.oupsthdxgciradéoxyRg. pheroxyiot |imited to, acetyl ., Ppr opanoyl and

but anoyl. The term "acyl oxy' as used herein refers to the group -OC(O R,
wher ei Ih &Roltfer BiBbOIBRAL, HelR /s of foythuisye)  as nethyl or ethyl, or phenyl or

substituted al kyl as defined above. The term "al koxycar bonyl " as used herein
refers to the group - OOOR wherein Ris C1.7 alkyl such as nethyl or ethyl.

The term "hal ogen” - "Hal @' as used herein refer to chl or| ne, brom ne,
fluorine, iodine, gl i s\gspfecially fluorine. The term "thioal koxy" as used
herein neans a @ %re R is an al kyl as defined above, e.qg.

met hyl t hi o, etHhylthio, ropylthlo butylthio, and the like. The term

"het eroal kyl aryl" as used herein nmeans a heteroal kyl group, e.g. -O CHz-

subst i wheréid ed¢hdi ReganarRy| in@dpenentySP Bedradéryofizgayeh. InTReticUaNR), a@oRP atet sel
may al sqQ bei_f E“? tltuttgﬂ_'vvlth one or nore substituents such as hal ogen,
especi 2t githar fHydrggeiher B?89Mnd al koxy such as nmethoxy. The term

"al kyl sul fonyl"™ as used herein nmeans a group - -S2R wherein Ris C1.7 alkyl,

such s et sul fony "Protectin refers t roup t hat
exhi bi BQeT bRy PR, ik do it feus g 859 Mt Epeialion By 'GIcwY e

desi r egednimgzt i onal ity in good yield to give a protected substrate that IS
stable to the projected reactions for whi ch protection is desired; 2) is

sel ectively abl,e fr t cte stratet ield.the deS|red
Funct 1 Dheeie g5y S Rl G cheleatb asPlams ol Tya riaRy RGeS copat | bl e
Wi t h tdeloptdpgl-cyaobtiy, mydbp@'lty),tm(dsr)yclpheqem or generated in such projected

reacti ons. Exanpl es of sui tabI e protecting gr oups may be found in G eene et
al ., rotective an| nd Ed John Wl!ley & Sons,
R e e e e R (e e R R G s P
not | imsiTtmﬂespecudﬂlgngﬂEemgtmm@nsﬂlelng(tﬁBh&tardatdaut yl - oxycar bonyl (Boc), t
butyl di net hyl silyl (TBDVS), 9-fl uorenyl nmethyl -oxycarbonyl

The term "thiazacyclo 4_;alkane" contains 2-ring heteroatoms, nitrogen and sulfur. 1t contains

from 4 to 7, and especially 5-ring atoms including the heteroatoms.

The term "imidazacyclo 4_7 alkane" contains 2-ring heteroatoms which are both nitrogen. It
contains from 4 to 7, and especially 5-ring atoms including the hetercatoms.

The term "alkyl" refers to saturated or unsaturated aliphatic groups such as alkenyl or alkynyi,
cycloalkyl, or substituted alkyl including straight-chain, branched chain and cyclic groups having
from 1 to 7 carbons atoms. Preferably "alkyl" or "alk", whenever it occurs, is a saturated
aliphatic group or cycloalkyl, particularly C,.;alkyl. Examples of "alkyl" or "alk" include, but are not
limited to, methyt, ethyl, n-propyl, isopropyl, nbutyl, 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, -CF3, -CFrCF3,



(Frmoc), or suitable photol abile protecting groups such as 6-nitrover $®¥t9m%
carbonyl (Nvoc), -9 13 DEC 2005 nitropi peronyl, pyrenylnethoxycarboh@
ni t robenzyl , dinethyl di met hoxybenzyl, 5-brono-7- nitroindolinyl, and the

i ke. Preferr r rot tin ro | ncl Fnpc, TBDVS tql abile
br o1 ecBEREERYbY BE SRR O eRirPeihit, e AP OB 2N sk

(et hoaa;bonyethﬁlyéncéhbaké and Mem (et hoxy ethoxy nethyl ether). Particularly
preferred protecting groups include NPEOCC (4-nitrophenethyl oxycarbonyl) and

NPEOM The- teumt 'raqm‘rmw kgfdarex(yan ametriatid caryasgelib gropb of 6 td 14nedrbortatorap pavirg asiegle t hat

F acens B oh ot Bpiniatse) e b 2 e S iR g ShreBion )
wher ei mot iRited rtm) gRRBips such ad hapghthybortanthed)) ahd éssespecialipphiesyin R4 and R5 are di fferent
residues, is asymmetric and may have the R~ or S configuration. It is to

be understood that the present invention enbraces all enantioners and their
m Xt ur @ teBn fhdtermayt os I'tdetAd trefersstoapp Ity 7inmembdred, irmnot:pchcatcaneiﬂcrtgtanmtyeleioal S

nvent? BRTERETR ol dl BOS a2t M08 e S8t FERI B o bfees: | |

salht drorbenzeneg ring.n Ther heterfoaeyl ;ﬂmr aademst iael hﬂe&zczéqnnalﬂrefesaﬂlyt Ond. or twoI
ar e ans X a

o BT [ ARSCRLERbE AL g RlaGGAIIGIRE D o BIVBREhOHEA

phar megefenen mmeroay!lgrowpi%pyudln)ﬂ imwrpém)énmbemdm@lanﬂ and does not inpart
undesired toxicol ogical effects. Such salts include: (1) acid addition

cot o TiPord sl HAPREL R BetEiRg B bR B BN g A e HARIRY ©
With omq@mt Bmitesi 10§1 _galky, r&dlcelelbrtmqadkw duc_:rpa@mecblwlchﬂmw aiexynastyt agdbxy,
cycl Op§@ﬁ?@%@é o nitd! B4 d:a‘m&/(fodl"eﬁg g&b%'kgbém"éu%dﬂfb% An%%ﬂ |a¢I d,

mal oni ¢ a suctini ¢ acl mar i C

tartaric acid, citric acid, benzoic acid, 3- hydroxybenzoge) ben20| c acid,
ci nnanThe teon dcarbemipsning’ ascised hesaim sfersue aoN (@rignouncwvheraivd e BBNToPaiiand,

1,2- Et&atﬂﬁ%dgzg%'hﬁ@a'tﬁ tﬁé:sfugwhéeﬂang gefe/z e S |,§&mrpoﬂﬁéf§m®%eﬁmakﬁeom c

aci d, benzene- sulfonic a enesul foni'c aci d
4- t ol LRSI #.ohalkang thiazagytiphondlane @mnud@epsd:lo 4&_7 #kangy| propi oni ¢ aci d,
trimethylacetic acid, tertiary butylacetic aci | auryl sul furic acid,

gl ucodine taandhetgrqﬂkadn refesg itel SaM@ﬁ@Wn‘H}?ﬁWéﬁt@d éiwoplkséaas defined abeve, andeari c
aci d, e@b'é‘é?éll?‘b . Relefbal§Ndhith 8o Jael ne Q:Fn{o?éhé@flo'éﬁ: f%&%ggwﬂn@fa gﬁé'” Qﬁér%h%dpr Ot on

pr esent par ent conmpoun IS rep | ace I oNn, . g.
al kal ior rexeligl chawﬁ ifhﬁ"Qalr@i—!Pr rlréet@r@atomﬁ By Iademﬁldan fselected from the group

consisting of -NR- where R is hydrogen or alkyl, -5-, -0-, and -P-; preferably -NRwhere R is hydrogen
or alkyl, and/or -0-. 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 -0-CH,,

—CHz’O‘CHa, -CHz-CHz—O-CH;;, -S—CHz-CHz-CH3, -CH:-CH(CH;;)—S—CH:;, and 'CHZ-CHz-NHCHz-
CH.-.

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.



coordinates with an organic base such as ethanol am ne, diethanol am mgs EL 2005
triethanol - am ne, tronmetham ne, N-nethylglucam ne, and the |iKke. P g
DEC 2005 A conpound of t he invention, e.g. the conmpounds of fornmula (1), may
act as a pro-drug. "Prodrug" means any conpound which rel eases an active

par ent THE YBrACGMHyn g @sbar ftetn réfersito érlcfp, arm?nnﬁkl@@ teraﬁircuggbﬁ atom,
adm ni stered to a manmmal i an subject. Prod ru oun formula (1)

are prSEraRly By dkexy FxagRlesnet alkpsy gLBE e lﬁ%?é’n?’ei NF'H‘?d R SRYBE RenGE
for mul gethdly, Etho8AIs-ButBxy eyt gd@% dridupdgi fications may be cleaved in vivo to

rel ease the parent conpound rodrugs |nclude conmpounds of fornula (I)
mherern droxy, ammno, or sulfh group i s bonded to any group t hat

may be Pog texeiproth agupgd fer9in Jaless i esn@eprt@&%wmﬂ's Cariahey| sgeh as

sul f hygheyyi. ErraémBresr@rsataﬁt;ra@dérrncfa@rrﬂu@%r@fnopr.ﬁﬂrea% igRetyi dsrophtidyl aRd € not
limted to esters (e.g. acetate, fornate, and benzoate derivatives),

car ban®it é@oyﬂe g. N, N-dr nmet hyl am no -carbonyl) of hydroxy functional groups
in conpounds of formula (1), and the like. In the conpounds of formula (1),

the f Omét\ernm%cﬁb@naé héé?irh%%?n r%fe?s R g%u&@c(osh \He kg rzr.e, I‘@Hﬁ@n, @D ¥ilkyl such

sub-conbination: 1. R is a heteroary formula (11 erein , R7 and
RO ar eashfil@h!i@éﬁhﬂrﬂ! phenyl ar sybstitted aligf a% ¢€?ﬂf'¢¢1@tPQYﬁet hyI or R6, R7 and R8 are

hydrogen and RO is fluoro; or Re, R8 and RO are hydrogen and R7 is ethyl or
met hoxy; or R7, R8 and R9 are hydrogen and R6 is hydrox or R7 and R8 are
hydr ogﬁinra tevan |aékwr:w@>@yylaﬁ@ usgdihereiptraiars te thergroug QQ@%eWBQW’I‘ Roe Cifror nul a

(111. Lvhershe ninyI B e R9 are hydrogen and R8 is fluoro or
trifl uor%ﬁr%et hyF ry mgS and R9 are hydrogen and R7 is ethyl; preferably

R is a heteroaryl of fornula (11.1) wherein R6i R8 and R9 are hydrogen and
R7 is Hieigm haloger, et aplgzas sed herei eteniachioring, btqmlnenrﬂ'eqr@errodr@ and7s esiecRbY ar e
hydrooggpyiged R8 is fluoro. 2. Xis -CH2-, -CHOH)-, -CHOR)-, -CF2- or
-CH(F)-, preferably Xis -CH2-; 3. R2 R3 R4 are hydr ogen; 4. R5is al kyl ,
pr ef erabl¥ C .7 al kyl such as n-buty . nis 1. The present invention

al so pfofieres taloerlt% §srﬂéedmeéﬁarmw8aae&%nﬁﬂ wtrer?rﬁenaﬂ/etlwl dhdefinedy. o

conpoushyTe. & Mo NG FihyRiOLRS S ARBEISTRS, T eacting a compound of
formula (V) N)

The term "heteroalkylaryl" as used herein means a heteroalkyl group, e.g. -O-CH.-
substituted with an aryl group, especially phenyl. The phenyl group itself may also be
substituted with one or more substituents such as halogen, especially fluoro and chloro, and
alkoxy such as methoxy.

The term "alkylsulfonyl" as used herein means a group -SO;R wherein R is Cy.7alkyl, 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 vield 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-butyldimethylsityl (TBDMS), S-flucrenylmethyl-oxycarbonyl
{Fmoc), or suitable photolabile protecting groups such as 6-nitroveratryloxy carbonyl (Nvoc),



-11 1 3 DEC 2005 wherein R2, R3, R4 and R5 are as defined above and Y a}
hydr oxy protecting group, or a functional derivative thereof, wth B3 DEE 005
conmpound of forrmula (VI) /- HN(CH2)n NO wherein RL, X and n are as defined
above, and X is NH or 0, and where required, converting the resulting
conpounds obtained in free forminto salt forns or vice versa. Functional
der i vanitropiperonyk ofsoyimokthoxycadranyl, ait(abenizylc tintshy. @neti@b(mﬂytj@sbromog% acid
chl or| a 0 '

Carri ﬁ-om%hﬂfl Qﬁ'd"i'ﬁé‘ﬂﬁe ﬁrﬂ@rr@&ﬂxé%ﬁ%r@%ﬁﬁg @Bg;‘r!&éi oseS@Dn 't he

Exanpl @ptqieblwrotﬁff&ng s&wsdﬁu%eﬁ piyeveRtrdraynethy! efer K'é"dﬂf'ﬁl)t Mo (mrthvesence
of a bmém |amér)t %a w‘A@.lnl Aok ethosly QURAALtRER). Péﬁfc%laﬁ‘@béﬂéférf‘ed B&:t@étﬁ»zence
K

of a 0 Sui tabl e bases i n Huni g base

di | SOpsYraw%’ %2‘334ﬁa1'vme@smveoxma%r Shauend NEEHhmltmoarebHare  The
hydrogﬁgmymybabm@)yst preferably a palladiumcatal yst, e.g. palladiumon
carbon or palladium bl ack, may then be added to the resulting product, e.qg.

af ter |¢oiee8tappréaatednilat the e poietRy offdimdizPdR Mzt auspinethe for.of fapticalbout

16 to, about 24 oura_. The gall i um cat além % Pfe @ @dwﬁref ably from
about 6T FCPEEs L DRSSPI of or SE MRl SAERCHDL. 8 BB WheB S R oo

f or mulape GVﬂereer@ﬁd@és Si Whtetenﬂ RYI&irﬂr Réllaﬁe dmkrh%ﬂﬂ@éhan@@sﬁnmetrm/aﬁcﬁﬂﬁ ing a
conmpound of forrrul O where 5i and Y are as

def i n8@vaheeR- §‘ &ﬁ&@gufﬁ“%‘ b'éé? ctocB que(gﬁtgog @atatge R’r%“'\ﬁﬁt imvetionar ¢ .

Typi C%deacéshblfﬁ ehaﬁﬁém@fs BRY tRér aktubad srmmablzso@lsuaés@&.whg&prptwncmmmn@ of
formul a (V In a mxture of an inert solvent, such as THF, DWVF,

t ol ueftrt mamﬁteaﬁ@ees'ﬂlblt'ryzasx"@tﬂewbg@e@rr@ﬁwez iongdld wat er, and addi ng hydr ogen
peroxi de and then an aqueous solution of the base in vvat er to the cool ed
m xture. Exanples of base include, e.g. sodium bicarbonate, lithium

hy dr oXheleompagadis ahheyisueation deg.dhgicampeundsieélomuia(|h 282y Bt Befrem EMppreinesalll v at
from ahotite g linlfoh@ GP2 Bharmac&Aitalrhedptabie daie ACURRPMELe Ricallp detbGabl¥ ! ) -

salt" of a compound means a physiologically and pharmaceutically acceptable salt that

possesses the desired pharmacological activity of the parent compound and does not impart

undesired toxicological effects. Such salts include:

(1) acid addition salts, formed with inorganic acids such as hydrochloric acid, hydrobromic
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
acid, pyruvic acid, lactic acid, 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-



Compounds of fornula (VI1) may be produced e.g. by reacting a conpound of
formula (VIIl) wherein R2, R3, R4, R5 and Y are as defined above, v;rli‘ﬁ ;
formc acid as known in the art. The reaction may typically be carrl EB&[{U
e.g. at 0C, by adding a solution of acetic anhydride in formc acid to a
solution of a compound of formula (VIIl) in formc acid. (VIII) R2 R5

Y~O-NH2 R a Co s of,. fornml (VIII red cting a
2 oo gonPo R pvetion et s btnoad® iy REnEICER 15 5can A wbi S ove,
Wit h a'Psedrug" recarss amy ct:mhpmmelsuhn‘:lmreleamlalh active pardnberdg ecapading tsfonvielat , and
a solu |on of rnula

h : fof
(1X) y Ve VQ%‘& W pbO%r'fﬁ/ '3 @gg{m'ﬁtapegj&oo%p%ﬁﬁﬁﬁa%'%nf%ﬁ)ﬁ%?‘ulg Oﬁ‘?gsvxﬂgf"’ei n R2,
:33 anlcboRﬁ)o&h@ casfcﬁlmblane@l @boprepansidt by mb&i@rr@(yurmnomaacgmdpsmgamdnoﬂne
or mul a | S ar ar a nQwn
ot ™ oy Shorrte K% e e dndietnd Roditiaihe May by et Thga eommound

of forrgihse (r%lda}ent\caotripoond/&treaﬂuggmcnfdedbmpabﬂdseoﬂfomﬂa $l) apertaf & Apgorppove, as
t he production of starting

known in the art. -13 nsof as

mat er | HME0, & Sy ar ?wsawg ég%ew Sré"&Pa‘Eﬂé“%%S‘ﬁﬂ\ﬁ%d N0 RBIFNESF e nmy be
pr epartggl fred Ay @BRY SaivinbLomRNAPEs1 drBapespectifly. Exanlesds ﬁb&gbmr@mde Nbutt he
exanpl es her e nafter. The fol | ow ng abbrevi ati ons are used:

di i so®ppt bpitsd ionpsiers (9|g|:acet§$enéqrmtq AnRdifngeate gogratives), ﬁéftﬁ‘ma&ﬂ ®©dki de
Et CAc I, %Wéthﬂ%ﬁﬁtc%r%yﬁ of h?érﬁﬁfi fUrRasi P gFRPB YN E¥rhbbunds of formula (1), and

O (7- aza benzotri azol - 1-yl) N -tet rarret hyl ur oni um hexaf | uor ophosphat e
MCPBA the jik&- a- chl or oper oxy- benzoi ¢ acid PFP = pentafl uorophenyl p-TSA =
p-tol uenesul fonic acid rt = roomtenperature TFA = trifluoroacetic acid

In the compounds of formula (i), the following significances are preferred individually or in
any sub-combination:

1. Ryis a heteroaryl of formula (11.1) wherein Rg, Ry and Rq aré hydrogen and R is methyl
or trifluoromethyl; or Rs, Ry and Rs are hydrogen and Ry is fluoro; or Rs, Rs and Ry are
hydrogen and R; is ethyl or methoxy, or R;, Rs and Rg are hydrogen and Rg is hydroxy;
or Ry and R, are hydrogen, Rg is methoxy and Ry is methyl; or R, is a heteroaryi of
formula (l1l.1) wherein Rg, R; and Rg are hydrogen and Rg is fluoro or triflucromethyl; or
Rs, Rs and Ry are hydrogen and R; is ethyl; preferably R, is a hetercaryl of formula (11.1)
wherein Rs, Rg and Ry are hydrogen and R; is ethyl or a heteroaryl of formula (111.1)
wherein Rg, R; and Ry are hydrogen and Ry is fluoro.

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

Rz, Rs, R, are hydrogen;

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

O x> e N

nis 1.

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

Y‘\
o)
VA
PR
8] R, Rao

-11 -



THE = tetrahydrofuran General Procedure A : Synthesis of

1-{2(R) - [ (for nyl hydroxyam no) - net hyl ] - al kanoyl }- pyrrolidine-2(S) -cér%gﬁwqﬂ@
acid am de (Schene) Step 1. 2-n-butyl acryl ic acid (A-2) To a solution of

al kyl malonic acid A1 (R = n-butyl (107.4 nmml) in ethanol (200 m) is

added pi peridi 2.7 128, and 37%.aqueous

For e o0 35 6+ 3 Ry & gl a4 SinkoB8Y oS8RI & (o soc
dur i ngumdtionhl derivativa themof, withea eompgprelaofsSormana(Mihen gradual |y re-di ssol ves
over 1 h. The reaction mxture is stirred at 80C overnight then cooled to
rt. The solvents are _r ved under reduced pressure, and the residue is

di ssol ved in Et QAc, /(Esr\ed successively with 1 MHC and brine, dried over
anhydr ous Na2504, lamd filagyed. The filtrate is concentrated to give the
titie conpound A-2 ay’a cl'far oil. Step 2: (Vi)

4-benzyl - 3- (2-butyl -agryl Oé| ) -oxazolidin-2-one (A-3) 2-n-Butyl acrylic acid
(9.90 g, 77.2 mol, guiv.) is dissolved in dry THE (260 m ) and

cool ed to -78C under nltrogen. Hunig's base (17.5 m, 100.4 mml, 1.3
equiv.) and pivaloyl chloride (9.5 m, 77.2 mol, 1 equiv.) are added at
such awhexeio R1h§tanﬂheare@$;s@zﬁae®aboveeﬁaﬂ KSis NidPo @, asd@herBlveauired, gervertingst i rr ed

at 4 1 3 DEC 2005
cool eﬁﬁ%t‘%’mﬁg %8“%5@9’?%%*5?& R)r{m ‘Esa?%%”'[(s c?%éfjeélgﬁsza;l 2- oxazol i di none
(13.49 g, 77.24 mmol) is dissolved in dry THE (150 m ) and cooled to -78C
under Fruncliogd rderimatisiesydfl compounds( of fwmeis (Y) inelude egx dalegeniges,oegl acid7. 2

c’l.“oqlgg%ma ah@c{?ﬂg%ﬂjaﬁla%a\(ecﬁéstfujsc and the mxture is stirred for 30

mn at anion is sfowy transferred via a cannula into the
original reaction vessel The m xture is allowed to warmto it and is
sti rr édbaye eeantighs may bietcarrierheutiasaerdingrio methpdsiorwa indherart okaxHisoiesedind t he

| t d
et woaht EFpipleE BRIER, 1B FEkctoR e chny BREAR B carl ol cl R Bresfnd e beed 2 over
anhy drandghemfoned by hv@peanatmdp@@fe@bir irathedresenge vka @yyr@gemtmmtaw ch is

b t o SilaBY tafeq RABE kil Bk b LiGoligBlRrbiin iy FBTRE BAseS sty 3,
Hz, 2Hs, seditts-bicagBoriate. Thedhydrogepgtion ¢dtalyat, r2elprably. aopadiadiom( datalyst, ©.@. 57,
13. 46 . -2..19. tdd = ; - 7 , J =
70 igadf'dn c@p8 o pafodtfy ek riay ey bk Aladf 1o b, Fhuinfo RsccEl g
cal cd.afteocogenisatiocand 287ed Bhderf bydrogesstngospheie] e.gCor 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 (Vil} ‘

Y-
O R

0
s.
He _-N N Vi)
Y R3 S \)

O R

wherein R;, Rs, Ry, Rs, and Y are as defined above, e.g. under mild basic conditions e.g. as
known in the art. Typically, this reaction may be carried out by dissolving the compound of
formula (VII) e.g. in a mixture of an inert solvent, such as THF, DMF, toluene, dioxane or

-12-



1)Y H O CO CC2H CH2O, Piperidine2 -78 C RR, -- 1CI CORHEt OH, 80C2)0 3;(&05
A-1A-2NJ Li -78C H BnO' N HCOPH Ac.20 1) p-TSAIEtOAc E 2) 1 M Nab&dECAN
BnO HN,,,-)CH2). 1) , 6- -NHRL A8 2) H21 Pd/C /HATU A-9 O NH2 X = CH2,

-S, -CHOH)-, -CH(OR) -, -CH(SH)-, -CH(SR)-, -CF2-, -C=N(OR)- or -CH(F)-; n

=0t %H?;Ch: &r?d water, and adding hydrogen peroxide and then an aqueous solution of the base
in water to the cooled mixture. Examples of base include, e.g. sodium bicarbonate, lithium
hydroxide, sodium hydroxide and the like. The base may be used preferably at from about
1.1 to about 1.5 equivalents to the compound of formula (VII}.

Compounds of formula (VII) may be produced e.g. by reacting a compound of formula (VIII)
wherein R,, Ra, Rs, Rs and Y are as defined above, with formic acid as known in the art. The
reaction may typically be carried out, e.g. at 0°C, by adding a solution of acetic anhydride in
formic acid to a solution of a compound of formula (VIil) in formic acid.

| R, R, © R, R ©
oK 73 v M 73
N ~o” NS
R R, O Ry Ry
H (Vi) (IX)
5 T e
Rz\fk\/N 4 Vo N2 R{ R,
x) x1) (X1

Compounds of formula (VIl) may be prepared e.g. by reacting a compound of formula (1X)
wherein R;, Rs, Ry and Rs are as defined above, with a solution of p-toluenesulfonic acid in
an inert organic solvent, and a solution of Na,CO;, 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 {XI1)
with pivaloy! chloride, wherein Ry Is as defined above, as known in the art.

-13-



1 3 DEC 2005 Step 3:

4-benzyl - 3-[ 2- (benzyl oxyami no- net hyl ) - hexanoyl ] - oxazol 1di n-2 -one (p3tidliéhe
- sulfonic acid salt) Conpound A-3 (8.25 g, 28.7 mml) is mxed with

O benzyl hydr oxyl am ne (7. 07 g, 57.4 mol, 2 equiv.) and stirred for 40 h at

. rt un nitr e is.dissol ved t P:. TSA 4 g,
s Tteget SRR roddRo 9 S Bt tas B 8 o Parirr il GescBlibe Pl Bontoting
benzyldngdnoxry loamayebe a&paredmﬂa&ogwblycto méttotd kihewrs 0l the ark of bk desckdedtrf , and
t he fl|tl‘ate|IS coni‘ entrated to give a crude yellow oil (HPLC analysis

i ndi cAPRFARERMPHTNEL of starting material). Charging the crude yel | ow
oil with excess diethyl ether and cooling to OC for 30 mn gives a solid
whi ch Tihe folwwires dletatetigtidnsl dAreatedn and dried in vacua to afford the title
conpound as a white crystalline solid (single diastereoner). 1H NVR (CDCl 3):
S 8.07-8.04 (d, J = 8.24 Hz, 2H), 7.59-7.39 (m 10H), 7.18-7.15 (d, J =
7.69 IBIEAQUﬁsopﬁop%@atWérﬁm(eq, J =8.61 Hz, 2H), 4.65-4.56 (m 1 H), 4.25-4.08
(m 3 3..83- J = 13.46 Hz, 1H), 3.15-3.11 (d, J = 13.46 Hz, 1H),
2. 56 YF= ?4)‘“9"13"85‘“61 %’? (m 4H), 1.40 (bs, 4H), 1.00-0.951 (t, J = 6.87,
3H) . Eﬂs@ﬁ:dmtngsugmrdecmmo\lzm*cmsoes (582.71); found: 411.7 [MtH free
base. ;

4- ben@@ACS“ eBYL3REIRIS| oxyami no- met hyl ) - hexanoyl ] - oxazol i di n- 2- one (A-5) To a
sol utr@&f@gh@hmt@ap g, 39 3 mol) dissolved in Et OAC (400 nl), is added

1 M Na2 irred af rt f . The layers are
separ*a‘f‘ﬂéﬁmgf({&‘?"?ﬂ@e"é‘&fﬂ%&@'ﬂ'@&'\!ﬁftﬁﬁﬁméwywqmwﬁ . Ong"O@BPﬂaned or gani ¢
|ayerﬁC@Bﬂﬂme%iclﬂbf@bewwhméac@ﬂsm filtered, and concentrated to give
the title conmpound, as pale opaque oil. 1 HNWR (CDCI3): S 7.57-7.38 (m 1
oH), &F ﬁénﬁnéﬁtﬂu??ﬂp onyl, 4.87-4.79 (m 1 H), 4.38-4.28 (m 3H), 3.64-3.57
(dd, ,g.TsA%g_ioméf?esﬁﬁoﬁ-gac,a Hy, 3.46-3.36 (td, J = 3.76, 13.05 Hz, 2H),
2.68-2.60 (dd; J = 10.03, 13.46 Hz, 1 H), 1.90-1.88 (m 1 H, 1.78-1.71 (m
1 H, rtfrsqm emaer@FHre4H) 1.10- 1.06 (t, J = 6.73 Hz, 3H). ES-Ms: calcd. For
C24H3FARQ4rif bléhcafd acifiound: 411.7 [MrH. 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) THF sdetrhydrPferNconpound A-5 (5.38 g, 13.1 nmmml, 1 equiv.) in formc
acid (7.4 m, 196.6 mol, 15 equiv.) is cooled to OC under nitrogen. In a
separ @éferhal Pﬁd”aecﬁ@é A CS@ﬁﬁﬁs(s7o|41 J{ﬁ(R)itgﬁrrﬁyln?’ﬂfﬂxgaﬁﬁn@ﬂ#ievh))l]-hlkaﬁﬁﬁg-ed to 0C

under  nitraogen, and acefic anh y rid , 2 equiv.) is
addedPYirelisiine e2lShgasbewylis acid amud %ﬁ‘i“‘eé'ap)at OC for 15 min. The resulting

m xed_ anhydride is transferred via syringe into the original
react$@ﬂ1\ré§§9my'?ﬁ9"ﬁ€9@‘¥f *2)s stirred at OCfor 1 h, then at rt for 3 h.

The nMrxgUEdiution SOARAThaIahieGcid AKERUP nibut@HZ6F .2, madl in ethanol (200 mi) is
added piperidine (12.7 mi, 128.8 mmol, 1.2 equiv.) and 37% aqueous formaldehyde (40.0

mi, 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 HCIl and brine, dried over
anhydrous Na,S0O,, 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 mi, 100.4 mmol, 1.3 equiv.) and pivaloyl
chloride (9.5 mi, 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 -



washed successively with saturated NaHCO3 and brine. The organic |ayer is
dried over -16 1 3 DEC 2005 anhydrous Na2SO4, filtered, and concent r1a3t%E£ 108
gi ve an opaque oil which is purified by FC (hexane:EtOAc = 2:1 then
CH2Cl 2: acetone = 9:1) to yi eld the title conmpound as a colorless oil. 1H
NIVR (CDCI 3r rotaners): 8 8.38 (s, 0.7H), 8.21 (s, 0.3H), 7.54-7.35 (m 10H)

5%0%5 BB t%FDrsr’éA@%g 6% ‘%rﬁfg*liﬁ(*)*ﬂagﬁzyf%% %@?d.n%flé#h% ‘317 S,
1 49 mmol ig dissaMpd in dnoTHF d85Q ml) and: ceolgd tez78°@HyndeE Bitragen. ofﬂtmhthxpm
2 ﬁ@%?%‘%ﬁfg‘?ﬁ% "g%%ry; nﬂngﬁ]% r{‘%ﬂ?a&n |‘§P'§%dge?£'°%'y@o T Gha e (0. 163
g, do Bixprenirostirret! ford® win at 5 Thes masuitieg anmnﬂHEIowy Bamﬁfyrrmulawacamu(almm m )
C,

S P R e e o
ithi Xi eur@:egw 3 el s@vergsiave yemavedateder(rgdoc The
o5 R Bl b o Elods Sl PP BRe iR L Ml v 1o
fl‘ IH ::t ewithdbrirfe, deaediovermambydraiis Na@Adiltered eand Mnsceatratsd tmgive Myefbwdllwm;ur?g rr?\ég
or garts BUISHR/ DAGRERI0R: =00 yERRu S Yoo At 55 ATRRERRRE - ared 1o
.f eraaen oo s ot i £ o it 0,

| VR ( 36 (Q )3 1848 H.JH) 12456 ded = Hoh)346Ha5 (
§I gglth Zg&@-ﬂaﬂa {877 60H),, 2l-g 885(1530 @iﬁ)4Hg§g @5-00@181% JZJtd)r 1J42|-_|5(13§()t13§sH2 Msgl) B
ES- Nsca'féiafégbvﬁg}"%i%é?zﬁbﬁ)”@%%% M*ﬁlnund 278.5 EMH] . 302.5 [M+N|a_3

Step 7:
1-{2-[(benzyl oxy-fornyl - am no) - net hy! | - hexanoyl }-pyrrolidine-2-carboxylic

acid am de To a solution of corrpoun (0 190 g, 0.680 nmmol, | equ ) in
dry dioxane (4 m) at it under nitrogen is addeg, s @sswely Huni g S base
(391 ﬂﬂ Co:H 4 amyolpipeddird x°%:H ami ng-cA- 8 (0.7 8 \) 1.1 equiv.) and

m xture is stirred at

The orgmfic layer is washeff2with brinen turated Na i dried over
anhydrous Na2SO4, filtered, and conceHtrated. The-sresidie is purified by FC

(CH2Cl 2: acetone = 3:1) to -78°C ~ - NH;

o
R o)
BnO’ N\) 1) p-TSA/EtOAC H b
I - Bno~ N N~
[ ] 2) 1M Na,CO, o
HCO,H A

AcO A4

HATU( 2849’_%:771'5?5 .1 eqtn—v—)-—:H're—Pes
it for $2Hh. ThEW Whire is partltz) ;g@en Et%c}@O%mtrlc aci d.
a

0 H
o= R }Q LOH o= R (CH)
N N\) o /N\/kn,OH - I X
o Y 22 o /4
o) 0 1HN (CH,),
A-6 A7 ) I MHATU  A-9

O~ "NH-R,

A-8
2} H,, Pd/iC

X = CHy, -8, -CH(OH)-, -CH(OR}-, -CH(SH)-, -CH(SR}-, -CF -, -C=N(OR)- or -CH(F)-; n = 0 to 3
-15 -



give the title conpound as a colorless oil. -17 1 3 DEC 2005 Step 8:

1-{2-[ (for nyl - hydr oxy- ani no) - met hyl ] - hexanoyl } - pyrr ol i di ne- 2- car boxyl15 BEC 2005
acid amde (A-9) Pd-C (0.059 g, 0.1 equiv.) is added to a solution of above
conmpound (0.550 mmo , 1 equiv.) in a 1:1 EtQAc/ethanol solution (12 m)
under nitrogen. The m xture is stirred under hydrogen atnosphere for 36 h.

Th | i d by filtrati h d of. Celite, .The filtrat
o comteltrApeRen g BRatotyanint nelhi bty BReplartont peotiene | 117 €
éeCI—IZChlﬂfcln;ﬂehom&salt} 2: 1) toh give ]Eh;eL ti2tle co][rpounldhas an anor phous fﬁl : ]d
ner roc . esl . - , - Qr roxya -
AT RaRBpPOSEAY T5.251, At &0l 17 et Y Dty RYORILRRER 8 573 7
X(::FCI—IZmﬁoI,rE QqL)li\l) and\sﬂrlecgor 4CHR at g&tndeg ﬁig?@laﬁ.-lfhe @{i{tﬁf)bb diss@f&cﬁlﬂ) EtOAcCH( SR) -,
-CFr, -(= -..Qr, - -, N = , L. Ll-14- en OoXYV-
f or my PR T @, oy A e, 3y Ropnuliias s2adsd, B e R arEs & To a
soljut benzyvtni/dmﬂm_ mdgz(éj\-ag\nmﬁe %ﬁldmb,wﬁtsaﬁtﬂlid/is) ﬁité?edg%ﬁicﬁr@(&izéefilgétemsl) ag g t
under nitro ni1s adade SUCCESS un S ase , . , .
e VCYEBIAH I obs S cparRA (LG SBabsts P! Rartnl baedal §enBey se
|, 1. haRaill)VChargidgUupé criiekyellpwamdwittpbxddsk Ggthya Rttitr nddeslindi & 01¢ fo? 3ponpound.
Step 8; 1(2-[(fornyl-hydr xanoyl ) - pyrrol i di ne-2-carbox

: [ - ox&am’ go) - et hyl r{}d he,
aci d MEs OGNS (A SPHd WRIEhCIS gollpsiedy by gitatiog,and ydried igqgvaeyotle affue tieitBis of
abovecaAsauAYE o WhiRESySEMhS séiid @indleldiadtb@@aiept hanol sol ution (12 m) under
nitrogen. The m xture is stirred under hydrogen atnosphere for 36 h. By

f ol | oW MR KEDEda¥ed B3RS b5 @74 HaIb BEBVESY (Mel@Hl) 7e18-7.15 (d, J =
7.69 Hz, 2H), 5.49-5.40 (g, J = 8.61 Hz, 2H), 4.65-4.56 (m, 1H), 4.25-4.08 (m, 3H), 3.83-3.79

(d, J = 13.46 Hz, 1H), 3.15-3.11 (d, J = 13.46 Hz, 1H), 2.56 (s, 3H), 1.83-1.67 (m, 4H), 1.40
(bs, 4H), 1.00-0.951 (t, J = 6.87, 3H). ES-MS: calcd. For CauH3oN204*C/H0,S (582.71);
found: 411.7 [M+H] free base.

Step 4: 4-benzyl-3-[2-(benzyloxyamino-methyl)-hexanoyl]-oxazolidin-2-one (A-5)

To a solution of p-TSA (22.9 g, 39 3 mmol} dissolved in EtOAc (400 ml), is added 1M
Na;CO; {200 ml, 5 equiv.) and stirred at rt for 30 min. The layers are separated, and the
aqueous layer extracted with EtOAc. The combined organic layers are dried over anhydrous
Na;SQO,, filtered, and concentrated to give the title compound as a pale opaque oil.

1H NMR (CDCl,): § 7.57-7.38 (m, 10H), 4.98-4.90 (m, 2H), 4.87-4.79 (m, 1H), 4.38-4.28 (m,
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 CzH3oN204 (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 mi, 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 resuiting 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

- 16 -



compound i s obtained. -18 1 3 DEC 2005 Exanple 1:

1-{2-R-[ (formyl - hydr oxy- ami no) - met hyl ] - hexanoyl }- pyrrol i di ne-2-S- cantdpBEL 2005
xylic acid pyridin-2-ylam de The title conpound is prepared according to
General Procedure A from 2-[ (benzyl oxy- fornyl-am no)-nethyl]-hexanoic acid
A—7 (R=n-butyl) and pyrrolidine-2-carboxylic acid pyridin-2-ylamde A-8 (X

= CH2 | 89
1 H) anlﬁygg?lk- N CE ﬁlté?éfdi 'zﬁh\d doncénﬁ'ét% élW@Qdﬂ)@hue 2il 1»9110?1 kﬁ)unﬁekcli)‘%y F@:;29 7( ; .

| (yanaiEisiae = 211 fhan G acsiane 3 B to Held e Ut efompund dord clloRgss
2 46 .83 (m 4H, 1.52-1.31 (m 6H) 1.11-0.93 (m 3H). ES-Ms: calcd. for
Cl8H26NAO4 é362 42); found: 363.6 [MtH], 385.5 I\/HrNaIm:I Prepar ati on of
pyr r ofHAMR ( D@acm‘%ﬁfﬂ i58. 3@ (s O7i)r 8.1 s, £.3H)) 7 £ 7035 gl QHY, £06-H0 (m, = 1,
FHPY4, 881Y R)ls?r] STF()WQQQ'Z}-T_@Qyti 2l Ry %me?’m Q4 P@ Csf'n Giﬁl Doyy. E'% aci d

bénzy% ester ut ron of chl orocar yrro |ne- -'car boxylic
aci d frenty) 189t (bs, '(1'5) 4.78,(bs81H), 1r=ﬁr9r)1 44 ime@fti] \1 1)0 1 EIG oty di=df.Me F{MGHMSS-I s

cool e §8afgg' #ig‘tﬁ_?l-)lm X Sggggazﬁfﬁ%nmf It (5.27 g, 56.0 mMmvol, 3 equiv.)

in pyridiné (1 ropw se e Tesulting mxture is stirred at
rt fo T i ssolved in Et OQAc and
vvashe§ j)uccegm v W%W%vgﬁ%?) 'h%ﬂyﬁ??%?‘émgﬁl%mggt ur at ed NaHCOBi and

br i neCoffipeurd geﬁl((l_:163ag.ew 372 mundlet equied) is alﬁmebmsTHNéﬁﬁﬁllﬂ_Jl) aind wateed?.5and
ConcepyElbdgs B U5 Yighadd BopgRtYA fylr 280Co38 ol fodi B o,
(m latied d@pdiseol@vedrby the slow, addittordef 4 splulie of Hithiom hya@x(dm (031P, g,5. 31-. 22
(g ot 4205 n ol 8 b Pt 9, o
hydr obhe basic aeaafios anhrt(tu#b 5od|uﬁmcbed with doohezlite dIRPIROTEsinAH2) togyH 3435 ét gl , |

339% i , 110
ol KRB eS8 8 S Bl 508
]S:gfr ggmﬁl tlrtnelmetarsgupnmlEt(DAcx.t'[hele(a;o;]waldusdayaess sebaafatley{c ?lfrl krer orgadicdayaridnigdt Io oC
vacuootd Brydbi RSy Pledetrilibeate R Gy chood ALbARn Rl Blso. ae)
8 11. BC((EH,Cl:bletoe 831 then atetdne: @ethiand.59¢:n) tolyidh) theBtitReoBoRRind -7 hsH) |

8.08- 8 03 %ﬁrgi 1 H), 7.40-7.36 (m 1 H), 4.61 (bs, 1 H), 3.47-3.45 (m 2H),
2.65-3BBMERON "1y 2 210 2.07 (m 3H). ES M calcd. for CLQHL3N3O'2HBr

(353. @E)NMRQDM‘GO-&!QZ’OI@n{d@I‘ﬂS 1fire@, bE$ES.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»NQO, (279.33); found: 278.5 (M-H}, 302.5
[M+Nal).

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 mi) 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,S0,, filtered, and concentrated. The residue is purified by FC (CH,Cl,:acetone = 3:1) to
give the title compound as a colorless oil.
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Exanpl e 2:

1-(2- R [(fornyl - hydroxy-am no) - net hyl | - hexanoyl } - pyrrol i di ne- 2- S- caf BdLEC 2005
xylic acid-(3-nmethyl-pyridin-2-yl)-amde -19 13 DEC 2005 The title conpound
is prepared according to General Procedure A from 2-[(benzyl oxy-

formyl -am no) - met hyl | - hexanoic acid A-7 (R=n-butyl) and

pyrrOBtéiw gﬂﬁfrh@m ufo)@%:ﬁm@mémwnmbxﬂydy|}1pyharserhb ReAdxpidadid = CH2,

met Ayl ) pyridyl ]. A-8 1s prepared from
2- chI BF'(')‘{’,% pyrrolidine-|I -car boxyl ic acid benzyl ester and 3-picoline

as depgrd Rﬁ@bg éqr 1 teaﬁ.vzy@am ) @éolwnr& |ab6¢é1@orég(&ﬂfdb(@>990' rﬁrr@t:udequw )
pyr|d|n2y mc acid salt) .in le 1 MR ( DMSO- d6) :
S 8. 4m-3B] Af-t@ﬁp/eiwol saltwog ({ Zymilyupder pitrpgen. §@e(l’alaturqﬁ)st'rr@dwn(i%hydiqgep) 3.8
gilr-ni) 45%05%&% f§r§6 ﬁ”Thelﬁtalyﬁ |§Fen?ov%d(b9§"|étga¥|§9l ihrgudrecg:gé of €biite. 'ikheﬁﬁltrétedf? (m
foundDS @merﬁrqtm,pqnd B@arﬁqugegs purified by preparative TLC (CH2012 acetone = 2:1) to

1-{2 n{}ﬁ)@ t ] - hexanoyl } - pyrrol i di ne-2-S-carbo

xyl i C@%?tﬁ?ﬁfg)’éo )ééra??m%h&{% %gén de The titl e corrpound is prepared
according to Gener aI Procedure A from 2-[ (benzyl o

f or nySenefah Pyoesduro|B : |Synthesic obd{d(Ri: WO(rmelhyemmmla%methyll-alkanoyl}-
pyrroky,qlbn% ggﬁépﬂ%}%yﬁt@gg@ (6- methyl-pyridin-2-yl)-amde A-8 (X = CH2, n

=]

yr|dyI . A-8 is prepared from

2- chl orocar bonyl -pyrrolidine-I|-carboxylic acid benzyl ester and 6-picoline
as described for the symXhesis of pyrrolidine-2-carboxylic acid

pyridin-2-yl-am de ( Byic acid salt) in Exanple 1. 1HN|\/R(DI\/BOd6):
$ 8.04-7.8 (m 1H),17. -712|('%EU = 7.42 Hz, 1 H), 4.75-4.73 (d, J = 4.4
Hz, 1 H. 3.85-3.71 ( ) 3 (bs, 1 H, 2.58 (bs, 3, 2.3:2.1 (m aH),
1.67-1.42H{m H) 1.@6- I734 (d, J =08. & Hz, 3%—!) ES-Ms: cal cd. for
( 4:

ClQHZS@Jé@ 45); fouhd?d 377.7 [lVHr
1-{2-R—[§j~07r,£;gm»dr \h&‘gﬁ Cla)r rol i di ne- 2- S- car bo-
xyl i cgaoi d- (4- net hyl -2-yi ) gm de T tl e conpound is prepared

accordi ng to Gdper al %récedure A from2-[(b Oengy-

fornyl -am gg) - net hyl ] - hexanoi ¢ aci d Aa744( R=n-butyl) and

pyrrolidine-2- carboxylic acid (4- methyl-pyridin-2-yl)-amde A-8 (X = CH2, n
=1, R = 2-(4- rrethy kidyl). 1H NWR (DMSO-d6): S 8.35-8.34 (d, J 4. 67
Hz, 1H), 8.08-7.98 ( aoﬁ 475473(d J 4.67 Hz, 1H), 4.74 (bs, 1H),
3.73 (bs, 2H), 3.52 {1 2.49 (bs, 3H), 2.27-2.05 (m 4H), 1.66-1.46

(m 6H), 1.05 (bs, 3H). ES- I\/S calcd. for Cl9H28NAO4 (376.46); found: 377.7
[ MHH] X = CHy, -S-, -CH(OH)-, -CH(OR)-, -CH(SH)-, -CH(SR}-, -CF7-, -C=N(OR)- or -CH(F};n=010 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 mi} at rf 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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A-8 is prepared from 2-chl orocarbonyl -pyrrolidine-|I -carboxylic acid_benz y
ester and 4- picoline as described for the synthesis of 13 DEC 7005
pyrrolidine-2-carboxylic acid pyridin-2-yl-amde (hydrobromc acid salt) in
Example 1. -20 1 3 DEC 2005

2-S-(4-nmet hyl - pyridi n-2-yl carbanoyl ) -pyrrolidine-1-carboxylic aC|d benzyl

Ty, PrphiphTe, Mk - Hdfdol Hhing)hbipyilyitafiot pyRottiridi sicatbe - ([ (™
2H) Xyl a¢idpyrglifp-2-ylampide]. 98 (m 4H). ES- MS: calcd. for C19H21N303
e ik sty . Stndap e i ey
8 45- Sormgi- @mmo}methyﬂ hexsntzc Hagid a-bs(%sbutﬂ) Hand Ppymolidingg8-caghoxylic= ®id2 Hz, 1
7 2.56-2.07 4 ES- MB:
cal cdp%do S"&T'ag‘)fl\ﬁg)(4(%%%ﬁ12f@fouﬁg’?ﬁ’@oa 4 [MeH . Exanpl e(rsn 1H%2 R
[(1;I oﬂhlyTMRXDMSQ«-da)nﬁ n0.y-(setHiy B18oHexti)o§.5p-8ui4 (mnn-m 88338. 3 mrﬂb{)d?' AV | Cd
O " The .
(o Co el CASERR, Y AT 1,07 ). Sﬁa‘éﬁ@f iy Fooryi tBanoi ¢
NN%OE&%%GHP”“‘%%L“ R R H§ 7677 88 (m 1,
4.75 Pheparatibh of pgrridfidine/RS{oarbddlic dtid fpydidia-20y1) adide AB X =0, nE 1) .

2.7-2.68.(m .4 2.3-1.45 (m 6H), 1.04 (d, 3H. ES-Ms: calcd. for
C38H2§IN30Q3’"°{£%0 42); found: 381.7 [MH]. A-8 is prepared from

f2| chl Qr r?ﬁlil&l-yl@afbﬁﬁioylj#mrdlm lm:gyt]gowntaﬁbm b@nwyt bst@ster and 5-

l UOI‘ ripdaln m esc e or e S ESI

oy o Bt 8t 2 P B PGB i RHE. Dot SRIeB 50 GclBTsal ) i n
Exanphsndl, 1qu0th| p&mam?mﬁm;arsmwdlte CBCiupdébnifrbge. Q-Aimrnb Pyritting (6127 @M de

hYdr Ogé%gn@ BF\((S rﬁqu'f I"D‘ pyrgl_{ﬂg'(\@ %é)l\/s?ﬁéie% %pmsgf&@'? rgsglgnq &lth:jl’e-lS ?tlr?ﬂzﬂz 1 H)

3 46 (er 4 RHhen dofitniafed. the rekiddhl oifis Zﬂssalv@@lr( BﬂO/@'Qnd wasHYB sucEerk vEly for
C1OH12EN30 . (209. 1

O e 0% e bty S Yt T APl B i daren . dieg. eusbo.

Xyl i ¢ apRjdiodsONABI0) YiilteRdd, bHiH Borcentrhtedth gﬁre'ﬁh@tlﬂé édnﬁﬂodimmlﬁhcbﬂaéu@ sqRar ed
according to General Procedure A be é
o AHATMRIDMERLAN 3 TG0 et SOz THR A LB 91, AHY 8.29-8.24 (m, 1H),

P! ! Oh'o@hﬁ@a %mCQHEO?(W '70&88(% dsm)57 46125 (P BH), 05 8122 (oh; M), de7daBs(gh,= CH2, n
1H) 372-3 58 (m, H} 250~2 §1 (m, 1H), 2.14-1.95 (m, 3H).
Pyrrolidine-2-S-carboxylic acid (pyridin-2-yl) amide hydrobromic acid sait
A solution of above compound (4.21 g, 13.0 mmol, 1 equiv.) in AcOH (65 mi) at t 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): 5 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: caicd. for CyoH13N;O0*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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1 HNWR (DMBO-d6): 5 7.95-7.92 (d, J = 8.52 Hz, 1 H), 7.78 (bs, 1
7.6-7.58 (m 1 H), 4.55 (bs, 1H), 3.88-3.54 (bs, 2H), 3.33-3.29 (b 2EH)
3.1-2.9 (m 1H), 2.24 (bs, 3H), 2.11-1.87 (m 4H), 1.48-1.26 (m 6 (2005
0.87-0.85 (d, 3H). ES-MS: calcd. for ClOH28N4O4 (376.46); found: 377.7

[MtH]. -21 1 3 DEC 2005 A-8 is prepared from 2-chl orocarbonyl
-pyrrolidine-1-carboxylic acid benzyl ester and 5- nethyl-pyridin-2-ylam ne

as deyrg ltllﬂécbdnﬂfombeisspf@biﬁt@@ scookdify rtbO(BeﬁhrﬂeP&m@aud@oxyﬁrcbm 2bshzyloxy-

d | - b
DS Clenmuranine el e aéﬂ?‘éiﬁ%ﬁaéb?%ﬁ SoTPb e e oAb 5 ahoRAIc,Y (%enzw
gsg <7ar métHyl-pivRIiH-BPVEGmiGe :A-8 [R. S&H, 35= (IdR, E 2—(9-477eth?l)pyﬂ;dﬁ1) A- idprepatad 1 H),

3.7- 3’7”6"2 %éﬁ%r?@%oﬁaﬁ’yﬁok%%e 13’?@[""%%?‘3‘91’68&(’ r‘?ﬁte@ ang 3‘@%0'!08 as%sﬁrgp lj% or

C1OH2fNABsynt A3t iinend:casddyfic hdiltiphrid Lplidél{Hyarobrémieaiclosan) irc aci d
(5- methyl - pyr| di n- _;rlo) am de hydrobroﬂ?: "z;?ly)gasél t( Hr NVR (DI?/BO d%): &

8. 45-Bxampled. 1H J = 5.2 Hz), 8.03 (bs, 11-1), 7.29-7.28 (d, J = 5.2 Hz,

11 1) ?ngan@%ébbm am%aa;g@%hﬁ%@ﬁm 8 (:%31|(-|P8r 4-3435, (da ;4. @s (fH) é*d)

1 {2 . [4H)oB A3 hjrar Bﬂ)y2é3?i-2}§)(b$re'iﬂiy2]12r(bs<.amr8yﬂ}35ﬁy4-lr611 i)n.08- 1Sdcér—bo-
xylicg %q-‘éjsgﬁcgén&galcg%r 5idh o zm ?@@%)T Sndd 474757 Wound is prepared
(

according't oceaur € f'rom benzyl ox

fornyl - am no) - met hyl ] - hexanoi ¢ aC| d A7 (R=n-butyl) and

pyr r oExaynpte 3: c h{Bd fqrmyh-bwdrw-aretnq)’rmﬁyvlldﬁenarzow} PyeelidweR-8-cagbe- CH2, n
= " amidh NMR ( DVBO- d6) : E806783(m 2H) ,

S 1y B 3%@5&%@' %‘gm'h'%ﬂ-o 477 (bs, 11-1), 3.83-3.78 (m 2H),

3. 58- ﬁhezxtle rgormgund 3s (Bepared ageprding gy -Gergsal(Rjocedyre A fom 2fiibenayloge- 1)

L 05 i, 1&@0%@ Shdid acia Sz (e Mhtyi) ol PyrrdiRine ZEATBERAE Bl - 48) -

f ound: I'S prepare

2- chl wetybpyishng-y)yamide iAd8 h&-+ Cdhr Box ! R«: =a{ @tmgthybpyridydt &8 isnpreparedhy| -

ri d rboxylic
21 o S B ABeAR TSR T ol Bl S g BBRAF 8pBr Ghg Bficdig Sk Pesder Doy
Pyr r ofor mwﬂmwwmﬁﬁwlm&r%&efwx(ﬂ&%Qlfhp]mquﬂ*}ytb‘ianﬁ(b @’W@ﬁfbmmi(: agidrseltYioni ¢ acid
salt)E ,%nyR (DIVSOdG) & 8.07-7.94 (m 2H), 7.27-7.25 (d, J = 7.42 Hz, 1
, 3.46 (bs, 2H), 2.93-2.85 (m 2H), 2.61-2.56 (m 1H),
2 18- ‘E‘i(DMRI(Iﬁ)MSQ-ds)lﬁ 3047 B0 thi), TH3-7.18%d, MB7.42He A H) 8175@BHITNZ04.6219. 1) ;

foundy, 229- 2 s6MH (m, 4H), 3.21 (bs, 1H), 2.58 (bs, 3H), 2.3-2.1 (m, 4H), 1.67-1.42 (m, 6H),
1.06-1.04 (d, J = 8.3 Hz, 3H). ES-MS: calcd. for CygHzsNsO4 (376.45); found: 377.7 [M+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]-hexancic acid A-T (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 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 CigHxN,O4 (376.48); 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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Exampl e 8:

1-{2-R-[ (fornyl - hydr oxy-am no) - met hyl ] - hexanoyl } - pyrrol i di ne-2-S-caf Bq{C 2005
xylic acid-(5-trifluoronethyl-pyridin-2-yl)-am de The title conmpound is
prepared according to General Procedure A from 2-[(benzyl oxy-

fornyl -am no) - net hyl ) - hexanoic acid A-7 (R=n-butyl) and

Idi de A-8 [ X
DY ot SR EBYRAR s e ol Bioyrtiduint RAFb gHiAe A Bfieflatley O 17 iR |
g Dg/EOIId@x)MRSE?nB‘lS«EBda gB 33ﬂb§2|+91) 8188. 1(3d1(g1 11H) 7.84-78274(r7,81 H)oV, .6-F . 3=(m,. -44-!)H(zs;:3 iHZm
(m pp ot B8 Bk 73 68 chtilsS S 84 i 89 el parstha s BBina:
431. 3MBMedid. fér ©19Hs NaOg (B8%2D) foand: 234®t13 M+ddar bonyl - pyrrol i di ne-1-carboxylic
N e e e e AR
(hydr ﬂbwmomsoddge& 8)45L814:E¥cﬁmlﬂ g =5, 2H%)r®b3 ghs) ety Bg-Ardmy ) =G, zﬁzd
(5tr|fluoroneth | anl de (hydrobrom.c, ac salt 1H N
( on0l 64 (o, oy 7 Qb 20 56% (oo o S0 207 sn. 6, EGS: el Yot 47 (o,
2H) chﬁsﬂaé (5d5.4:; foUﬁh 286.232HP9 (m 3H). ES-Ms: calcd. for Cl1HI2F3N3O
(259.1 found: 260.2 |[MH. Exanple 9:

1-{2-R-[(for am n -met h hexa roli |ne S—car bo-
ot Bl B iR TR ko smine) aeetrd Rexen YR pupstiHibe 2 Sagher od
accorﬁlynwad.@-(ﬁﬂuef@ HaRC2Yanidel rom 2- [ (benzyl oxy

fornyl -am no hexanaqi ¢ aci,d A-7_(R-n-buty

pyr r oTleﬂl it @WB%X’?IR"EP%{@F’da‘F@fd"?Q Lﬁ%r%e'}?y‘?'l |qqqe§ur9| 6" f&?ﬂ‘d%[(h@'ﬁym"- CH2, n

gﬁn.ﬁéméth&g%km fanzsid)m I(mhh bu g%my&mwezi@émow@ ddd g@s, 1H),
8. 04 é %ﬂ 11- 1 m 2H),
3. 72- f@ww?&n@m)—ar@dw -BUX = GHy, "=21GR12-@65 HPrOMRYidYR. 64- 1. 45 (m 6H), 1.04
d, 3 F 2y g7 1 A-8
L, A S ORscra) v s\ s ORI ROV pione, ABla it 2 1
and 638243 (o0, i @16&325%/(@%% 24 (Bssid)i BéR $8)fm¢+ré) Synt. Héﬁns&d} 104

| hydr ob d salt
P e, S RS bR € MBIl ORI rotndl BRI “arine. To a
sol utAdn l%prepaaaddfrom amb@rpgarbwmr@yl(rqhdmay -carbeyyliovagid | berapiresten antl) 5 s added
4- et d 12
4. 0 Mo RAREIEARE od Mdbcbed G b fntheBRIoP WABRIMELBIRINE Scie 0 D,
and fwrﬂw%ﬁl-amuded@rdr@ybmleacwnsélt)fm Fxample 1.s

Pyrrolidine-2-S-carboxylic acid (5-fluoro-pyridin-2-yl} amide hydrobromic acid salt

1H NMR (DMSO-ds): § 8.58-8.57 (d, J = 3.02 Hz, 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;
caled. for CyoH12FN3O (208.1); 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 = CHg, n = 1, Ry = 2-(5-methyl)pyridyf).

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 CigH2sN4C4 (376.46); found:
377.7 [M+H].
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concentrated under reduced pressure. The residue is purified by silica gel
columm chromat ography using a gradi ent of hexane: Et OAc (19: 1-)4: 1) 1t3o0kf 208
the title conpound. 1H NVR (CDCI3): 8 7.49-7.41 (dd, J = 7&8 Hz, 11-1),
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 CL3HL3FN20O (232 25); found: 233.4

IV i di n- | - d
benzyP-E15 arebases o B 9stana i BRI LRl Aol P It ¢ aci o
benzydne&grt—ayncmﬂd -y{a@mnihé Uy aepbribed Yor( themeyritoegis djteﬁg?h)sjmg]fﬁ-gmgowhce@m ed to
e in syn [ -S-
?Ipy(ral %{rpwm? 143 %’H\dﬁgh@f’?mﬂi}? ?gﬁlsatm@-qfx E’gteoﬁxy%/i c acid benzyl ester in
Exanp2s CBrmIfhyt- yritlin-2-yiemtbameyl) pyrrodialired1 wat ho)30ioanid béhZyiestegi ve the title

1 N 1 3): . 06 J dd, J = 8
CW%&M& M9 TR e ol e { iz y b ally, 1P Aer- i sHieb By 31y
3. 60- _ = | W
(343. 35£ "‘#gﬁnfﬁ %ﬁa%ﬁ %““ﬂ?ﬁ‘?? [, 2 Erzrzg)gyﬁﬁalegslg%l&lﬂ?@ﬁ
(o1 418h oM el 405 ol RPASGIPE 408 AR L Ti ¢ e compound i s
pr eDaPﬁ‘ilofla'ﬂ@lzaQ-Q:\Sﬁbdﬂth@rdm(@ﬁﬁtﬁ’fl ;ﬂrﬁ%ﬁ‘f r‘;\m’e l‘iﬁﬁoﬁ%ﬁeﬁilé sait

pyrrol1dine-2-carboxylic acid pyridine-2-yl-am de'_élh%zlgrobromc acid salt) in

Exarrpllé NMR 1DMSKM%)(®WB@=&1@ (d.g J4=-52$12@ rﬁ 03 (g 1 9-8.287d( = 512 H,

1 5o 8 oS J. 2R fed, 2, 26 (oo, SR ZRRA S oy ES R e, 4 5
[ M+K] C11BxshzPI (€03.82); found 206.4 [M+H].
1-{2-R-[ (fornyl - hydroxy-am no) - net hyl ] - hexanoyl } - pyrrol i di ne-2-S-car bo-

| i 6 d
b e paahbiel 7: 1135 FRtaRiL by Bl il eyl hiodgh iy P litire SN
f om yXY'ii?ﬁmdj(G-#B! TidireRaMctmideci d A-7 (R=n-butyl) and
I I I de A-8
Y LOphp e o ¥ ryndtelspicbrding ¥ qBreral) PrbBiufePK” iy "2 ARBAVIRILE” e
S 8. zfgnmdsamlmo]-methviwexqrtm agidHp-7 ?Ranb(ﬂuﬁ arm pwrrolmilr%ma@gxxl@ acld £6-7. 692

5y, Sy Bz dnolic A st o = 1 R, SRS hpindl 6% L0 (bo 8

ES- MSI1H tNMR A DM3D-d¢)2 GHB OB I3 (FAOE-ME?)W -7flduddd =4(ZIiQBH[zI\/I+H~;] 4.77 (bs, 1H),
%(r:li o%bgr%n{a Erﬁc?}g)as”béﬁgébg(m %cgﬁ’ﬁo(ﬁ% 1@%‘%} ?3 @/ %a?gjoé}?f Gc{"l ? h ggnzyl
est er1.66d.38 Gndinorepthyd {imy r3k ES2MS: caled. for CxHzN.O,4 (390.48); found: 391. 4
[M+H].
A-8 is prepared from 2-chlorocarbonyl-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 sait)
1H NMR (DMSO-dg): § 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 Ci2H17N50 (219.1); found: 220.2 [M+H].

Example 8: 1-{2-R-[{formyi-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, Ry = 2-(5-trifluoromethyl)pyridyl].
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ylamne is reacted to give am de internmedi ate as described for the synthesis
of 2-S-(pyridin- 2-yl-carbanoyl)-pyrrolidine-I-carboxylic acid benzyl3 gdt #05
in Exanple 1. This internediate on oxidation with MCPBA foll owed by
treatment with HBr-AcCOH prow des the title conmpound. 1H NI\/R (DI\/SOd$) S
8.2-8.19 (d, J = 1.92 Hz, 7.34-7.33 (d, J = 1.92 Hz, 4.98- 4.96

d, J 7 2.55

(bs, " 35 e giisoh) én%%%é%& rdged 9, e dilon g 5%@ 1553 ¥50na:

258. 3 3 M@Na]2H); 254 1bs3 2PGC3.24BS EIOaBTSHéZ 1L{m, 4H), 1.65-1.46 (m, 6H) 1.05 (bs, 3H).

1-[ 2- h lidi 2-S- bo-

xyl[ i c%g[ 6"%0{3’51‘%%?'5/@19& %3 38 (i)ggiﬁ ]3*{3]‘2@@3'\4%?{”?; cijggound ?Zw °

]E)r epalrﬁeal lacmrepad'edgrdxri) Z’thﬂembrdanglgmdm!rdinfﬂf-whmaqﬁ{:l(d:ehdlbghaydyester and 5-

or m no - hexanoi ¢ aci - =n- hu and .. . .

byt 1 SRS IR BRI BN o€ dFSbiheld fr e SHpRissié & AMoiging-2arhevics (x -

?;2 Jracra pyridiRe-Zyl2ntide (Midkobrerhicaacyy) s4ityin Bydrhpled. H NI\/R (DVSO-dB) : ~ 8.45-8.42

- o1 Pypsine-f s-Sarbmifs scit B rfuglimeipy em&gé Jagiigs (Pybobiamic' abig, (vs.

1H), Zaly) (bs, 3H), 234233(d J—45Hz 2.13-2.12 (d, J:.
1.68- Cd for Cl19H28N4

CEh. Ak NMPL (S Clsbh b ORicbs. 11, B4 PP 215, '&&?tﬂ%%y? R s a7 o 28,
(4- mebipd o b7 gy 1RY,r3. 96- Qn@ 0, )3|-BWEQQ\A§yéH|&JOmegH?§F'3 © $249.1); found: 260.2

2- chlorocarbonyl pyrrolidine-1-carboxylic acid benzyl ester and
4- et MtHByri din-2-ylanine is reacted to give anmide internediate as
described for the synthesis of 2-S (pyridin-2-yl-

car ba@xh_%pgayg I qqzdnigeoﬂmmfﬁﬁawhm..a&)L;ﬂebﬂmzyéxba%?arpyrrbnEﬁﬁém@carboThI S

intermediate on oxidation with A fol | owed eatnent with HBr-AcCOH
provi oYlc apid-Erflyaroqyridinrdyl)-amidenvr ( DVSO- d6) : & 8.54-8.53 (d, J = 6.6 Hz,

1 H) T%e&&t@céﬂéodr@ 1s~]§rep3rea h@aorémg*)to Berdral Pra@d0f8 Alfrb% 21(b8§?40>@6 (d, J

2. 2 2ftmnyt ﬁﬂ“‘ eﬂl&@ h@san@af%qﬁ ﬂrBr(Pc‘ﬂyy&smdm@zmhdmé cpeharric 299 @[ MeH]

Exanpl aor%Zpyndm-z %l) -amide A-8 [X=CHz, n=1, Ry =2- (5-tr|ﬂuoromethyl)%ynd yl).
met hyl ] - hexano -azefidi né-2-S-carboxy- lic

1-f2-R-[ (for roxy-ani no
aci d- ﬁ%'NMRn(gWWaM Thébg,| H)es@éri’péhﬁ'd id), r?r 3{0é’d"ac1é‘ﬁr ﬂl'l'ﬁdb@ olttener al
(o BB UGB 3 VBRIV, RS AR5 0 () nrfcTPRads 68 G [ -
CHZ .04 (d, 3. ES- MSpgalﬁzcuwr]leistNk@RfS@MDf o8k 3&1 ﬁdM?&l](bs 1 H, 8.52 (bs,
(bs fg?_')%g é@@qge fgc%n (?c}%ro(:gr%gn%l f’i&m I %? cﬁag%xyhcl E%i E»%ni]y?' (?H%? Eir;]dog) 4. 35
fluoro-pyridin-2-ylamine as described for the synthesis of pyrrolidine-2-carboxylic acid
pyridine-2-yl-amide (hydrobromic 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 equiv.) 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.
1H NMR (CDCl): 8 7.49-7.41 (dd, J = 7&8 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 Cy3HsFNO
(232.25); found: 233.4 [M+H].
2-3-(6-fluoro-pyridin-2-yl-carbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester
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(bs, 3H). ES-Ms: calcd. for C17H24N404 (348.40); found: 349.3 [MtH . A-8 is
"prepared from azetidine-1, 2-di carboxylic acid 1-tert butyl ester and 3 BEC 200
pyridin-2-ylam ne as described bel ow.

2-S-(pyridin-2-yl carbanoyl)-azetidine-|-carboxylic acid tert butyl ester
Boc- protected azeti di ne car boxyl ic acid is prepared by reacting the free

R e L G e kR s s e R
HATU/ me!ﬁéylphﬁlrteasyeameld tdgivpraphide iredrmasdiate .as-&Scibli RIECh@ BPTRhdsidHoNEAS-

5. 02 4Puty gy Sardaiogh Bdildne: odfialyit add hetelester sEEbubli 15 Py fidhy
6. 04 &nédiaté isHreat@dHwith BOP3ad.. THA forgive Dktitle E&nw&unctal cd. for Cl4H j gN3®8
byt 1 ai 11 MG bz Bl b 2 Bl a3 172 1 3 i B 7 0 . b o

with 4, W(d*@l FiOMENEHY, 3.30- 5(eafclﬁil 359 8.608.9% zH 2Ry, Qmmﬂg)lz(sd gas |

8. 56-8. 54 = 7.97 H), 8.10-8.0

7. 41- 7. %06%18%'5%3035(3%323?%%0%% 44]%“!7”13 9 (m 2H) 2.94-2.85 (m 2H).
ES- V5. pyadiiiine ﬁ@-car@%@%&ﬂ@ﬁu&)‘o ﬁyﬁdﬂﬂz-yiﬂa?m@e[ﬂvﬂfﬂ)bro@ﬁé%kcﬁsé@
1-{2- Rla&qforrryl ydr oxy-am no hexanoyl } - pyrraol i di ne-2- S-car bho-

xylic &Q’C’QO'GJ]CH 1 Hﬁﬂ@ﬁd ﬂ'?F"!) éPﬂVeZ W%')m%’ﬂﬁt@@ﬁﬁésqrpﬁﬁ efOE(S'PPpél’J'HBeﬁ% %r epar ed
accor dﬁyﬁﬁlldlﬁe-ﬁ%ﬁﬁi Ilcpddﬂfﬁﬂw ife-Ayf- 5!9![89 hf{dr@@f‘&%')(é Q&M'sa!t) in Example 1.

formyl-"am no hexanoi ¢ aci d
pyrrol“‘ﬂNMaR @Mﬁ%ﬁk@llﬂa%(rﬂ 1) 62105 T, AT (. Th) 386 e, i [ X =
& 10 2.5 éﬁ‘l):j}m *z{g g?agt{ bg( rﬂﬁetﬂ%@?(gyr(hmd'l_—&) Eé%%‘”%k@"’%g 1§4,2§Rt@”€‘r8)

'05H)(2(79$I;fc(tmda4a4} ﬂ<198(s 1 H, 4.74-4.72 (m 1 H), 3.84-3.45 (m 4H),
3.32 (bs, 1 H), 2.54 (s, 3H), 243(s 3H) 2.29-2.05 (m 4H), 1.64-1.46

6 it g%gwqg;m% f ound:
gr9nl. %l@%.lro |g| ne‘ﬁgmgdgijr( >T"I1| C amyd] '?é et hyI‘py% g%%’oz §|u;]
ani de ¥Wigasis-8-di-methyl- 1s@m-pzrif@nr%v'é@m'%ny| pyrrolidine-1-carboxylic acid
benzyly h%sln?ef céﬂﬁo&u&usdgeégggéw Ectﬁsfash&'ta éené’r%ﬁ!ﬂ'é}%dﬁfeeﬂ B8t 8G(pbRofbye am de

i nter ate as descri or t nthesis o

( pyr i dpmyraginad-meatbyiioiaxpneigracis] Ad fe=n-bebih lsod Jayitelidiee-d-gsernxylic agd 44,6 n
o6 ot - ph R RERRGE B8 41 Cub 5T R B g pBh RIS
1H), 7THLRMR(DMEP det.568.20 <bs, 14H), 7.99 (bs, 1H) 7.24 (bs, 1H) 4.86-4.83 (d, J = 7.692
Hz, 1H), 3.82-3.70 {m, 2H), 3.53-3.5 (m, 2H), 3.24 (bs, 1H), 2.57 (bs, 3H), 2.47 (bs, 3H), 2.3-
212 (m, 4H), 1.97-1.43 (m, 6H), 1.01 (bs, 3H). ES-MS: caled. for CyHiN.Os (406.48);
found: 407.3 [M+H].
Pyrrolidine-2-S-carboxylic acid (4,8-di-methyl-1-oxy-pyridin-2-yl) amide hydrobromic
acid salt
2-chiorocarbonyl-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 Cy2H,7N30 (235.13); found: 258.3 [M+Nal].
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2.60 (s, 3H), 2.58 (bs, 1H), 2.50 (s, 3H), 2.17-2.06 (m 3H). ES-Ms: cal cd.
for CI12HL7N3Of2HBr (219.28); found: 220.5 [M+H free base, Exanple J180EC 2005
Synthesis of 1-{2-R-[(fornyl-hydroxy-am no)-nethyl]-hexanoyl}-pyrro-

| i d! ne-2-S-carboxylic acid -(4-ethyl-pyridin-2-yl)-amde The title conpound
i s prepared according to General Procedure A from 2-[(benzyl oxy-

f ormy Ex | %MI ol h1nﬂt{lzm-1(f$wnqueo)qemméb)zném§n Haxanbyl}pyerolidine-2-S-carbo-

pyrro -car lic acj eth pyridin-2-yl)-amde A-8 [ X = CH2, n
=1, pylicacidi{4-rae ‘ﬁyﬁ&w.%&“?“‘& waa'?"é’ DEC 2905 1 H NVR (DVSO-d6, rotaners):
610. 6 Thé Stitle Ledpouk@. @3 ared. 4¢dordifg 88 Géener@l Bldcedre3R- ord 62-{(Benzyloxy) , 8. 12

(bs &%"?’B@O) ’"gljli)y'l -hexandio 5‘?@66;7 ](’i’lr &b?‘ybes!ﬂ_&d PZW"""% %éa'ilbﬁ’g"'%gﬁ'g 5(1( 2; 1.45

; *&g - 4 lcd. f
EZrZHOI-BgQI\?}Lh 1( %wﬁ@n(z-yl) dmidé. lS-@FtbK i:} n 10141€|b.§4 lﬁéﬂhyi 15&)?@yn<§w C or
2-chi SHOVHRSONIC 89§ BH6ch 4.0 =8 58 3 |1H)a%3&b%éh'2y7f1é§t1§r(da-ha 64T Hehy | -

! r9ePAE! fid af boxyl
o o T A R T G s f“f%”?éx%wﬁﬁe?%&»@f oxylic
2.5 ( BHBA-2 830 m A Y7, DAY 12 (o o =ch B ime 1c@a-bawm 6HRJIGR tenzy|

ester 33;2]& , 8.39-8.36 (M 1
, 3'1%%( @ﬂ%ﬁ Q?'d@H"“gl %%( %15)0&9"7 3%3“37[%7%&(”] 1H) 5.27-5. 25 (m( 2H) |

4 74- l’ya@llqme-zrsbcarlaomaacsq (Gﬂnetbw-1-oxy rsidin-27y1) gmide hydrabuomic agid ,

2.43-2,#9 (m 1H), 2.13-1.98 (m 3H), 1.40-1.35 (t, J = 7.55 Hz, 3H).

ES- M5 cal cd. for C20H23N303 (353.42); found: 354.2 [ MtH|

Py r oRictilonesazbpybpyrtalidink lecatboxylic acidttiepiyliesterdind-Smefhyl-pyridite2yiaingisoni ¢

aC' d ?% E?é’l ﬁg%&%&%d@@é% 4§i4cﬁsne& JBP Zhe8 séﬁt&éﬁ%f%é(ﬁﬂg 2%;1 24 (bs

2 89 parBampy)-pyrrelidihest-catboxyliel) acid beszyd . ester(im ExamPIQ)1 mlsmermﬁle(tmorﬂl—b

1. 40- %x@%afnswl rﬁmﬁrﬁ S @ﬂ@@%{\@ﬂg:@#&%ﬁ SbviddL e B QombRing. (219 28) ;

f ound ree

1- ( 2- RHj NKBr(DWSOrdg eﬁysca&ﬁacw,- Jrete§ Hz; hEY,a183:8)316(dr dki 212 hz; 2HF-Tat-bo-

i i d = h - di.n=25yl.) ~am titl d
recor A 3 Rk abd R sty £ TR B SR L g oty 1 2622 B4 R ©
for rryHH;a,rﬁmB.D?r(mt Bl). [EShkiSanalcd. facCAHANZOL 22112t fplnd: 228.3 [M+H).
pyrrolidine-2-carboxylic acid (3- benzyi oxy-pyridin-2-yl)-amde A-8 [X =

G2 xaghio B, FZs(uBRIE A BB M HSUBR R SO, o
(s, 1lhlitlacidpytBlin-24dapide 1 H), 7.37-7.33 (m 1 H, 4.85 (bs, | H), 3 87-3. 74
(m 411_'?1é titte 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 = CHgz, n = 1, R, = 2-pyridyl].

1H NMR (DMSO-dg): § 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 Ci7H24N4O,4 (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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3.21 (s, 1H), 2.29 (bs, 1H), 2.19-211 (m 3H), 1.65-1.44 (m 6H), 1.?3 bs
3H). ES-MS: calcd. for CLBH26NAO5 (378.42): found: 379.2 [MH| . A-83ilET 2005
prepared from 2-chl orocarbonyl - pyrrolidi ne-1-carboxylic acid benzyl ester
and 3- benzyl oxy-pyridin-2-ylam ne as described for the synthesis of
pyrrolidine-2-carboxylic acid pyridine-2-yl-amde (hydrobromc acid salt)
in Ex le 1.
2.’ ( SFONBRACRSIDL Biodi8 49 9; 2k 8057 5 By b7 F2B (98 AHORIPATTal 4 benzyl
a)st er7 =Ig kp ull\le?24 Hﬁmgﬁl)z-zt.@sqg&-sz @.(7542.74(1, F= fﬁoﬂ&%z%ﬁz,(mm), ?7.7%11.8% 112,7( gx . 111
(m Zﬂﬁ é&%%‘ﬂ%%ﬁ&bwﬁe&%ﬁ@@"d?ﬁ“jiﬁ*lﬁs MS: calcd. for
g2y5H2?Hgﬁéin6@$2 -M%xﬁﬁwmﬂl_ p§ﬂain32-blvﬁﬂrﬂdel hﬁo&hl&_ri@!i@ic%@ﬂf e hvdr obr o
rrolj di ne-2-S-carboxylijc agi -benzyl oxy- pyrjdi n- 2- -am de hydrobromc
ho o Jaepiolateg pivie Breeledayn 4 oMChe a0 1 ofgt M B o K-8 17 “°s e 6. o1
(m 1 ( 7168 3288, H 7 67 1.8 08 (G4, (bs, 1
H) , 3@ﬁ%ﬁ?{ﬁ?@%gpgé'g?‘tzgdf‘/ 1?’1%5‘%@? ?9- 71@9%‘%'( ?nﬁ)'s%)w Bgé-@/éf cal cd.
for CAPNIUMBESTARR: 1H)263248) 1HE 4 B.9 fog2H). 285 (me2h &S-MS: caled. for
1-{2- ' -met hyl ] - hexanoyl } - pyrrolidi ne-2-S-carboxyl i
c gci ?9“%1??3%@?%&@““%%??‘9% )-am'ydl,\ 1 H Nl\)é %DIF\%O d6): & 9.95 (bs, 1y
H, 8.42 (bs, 1 t?g 8.16-8.14 (m 2H), 7.76-7.39 (m 1 O, 5.33 (bs, 2H),
5.06 Exampiei3: J-BR-Yfgmylhydpeyy-amigy-methyilthexapeyl}-pyrrolidmesdyS¢aarbat) |

2.01- N , , 1.03-0.976 (m 3H). ES-Ms: calcd. for
cszmé‘klﬁ%gci?g@f%ﬂ) eM@ﬂﬁgﬁﬁ%ggaﬁ [HLM+ . Exanpl e 16:
1- ( 2- FEhp(titler e@MPOUPdr isxpreagiedoFcapEding [t - @lofrocegyrer & fram nel{bergyloxybo -
xylic il ' [ HOR 7The ti 1 5. : rding to
Goner ;MF%@E‘QEWg“ﬂ'lf”%é%ﬁﬁggeﬁz (s e PIARnG %bﬁﬂcﬁﬁaﬁﬁ% ¢ aci d
A-7 ( HEmethyl-pyridined ol ppride Ariilne 2claFHoﬁyFi£?/5d6ﬂ@pf0mB§UﬂmﬂW in-1-ylanide
A-8 [ X .~/ 341, = =i i [ : 4 0 rs): i?
o 78 MRIONSO g roiiars)' 5 B, 84 10/ ks, el SHE & 0, 50us (OB
8. 29- 8.9Gs(WHHY, 7HY9 (s81H)7 6818, (M), 474H).72 Bn,081)( 3.84B.48 (m,AH)B83.32 Uds, (1H), 2H) ,
7.79-4..04 ( 3 H) 1143 , 5 .
1. 53- :521"61(3(%')' 8#}@‘%@4%‘2%’%?5 AHRLBHARE a1 39 '@%Moﬁé%'z. 48) ;
f ound caldd. ForCHNENLO, (398.483, foureh a0¢d [Mebiin
2- chl I - ld diner |z £a% | i ' L 1- .
i o VTR S BYRLSe o, L4 SRR Sy i 2/1E Bt Wbt acia
pyrrolsalfi ne- 2- carboxylic acid pyridine-2- yl-anide (hydrobromc acid salt)
'n EX%H‘]JlIgro%arbonyl-pyrrolidine-1-carboxylic acid benzyl ester and 4,6-di-methyl-pyridin-2-
ylamine are 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 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
C12H417N30*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]-hexanocic acid A-7 (R=n-butyl) and pyrrolidine-2-carboxylic acid (4-
ethyl-pyridin-2-yl}-amide A-8 [X = CH;, n = 1, R, = 2-(4-ethyl)pyridyl].
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Pyrrolidi ne-2-S-carboxylic acid isoquinolin-1 yl) am de hydrobromc a.J; g

salt 1 HNVR (DMSO-d6): ~ 8.97 (bs, | H), 8.72-8.68 (d, J = 8.241 Hz1 DWU%

8.48-8.46 (d, J 6.044 Hz, 1 H), 8.32-8.2 (t, J = 8.24 and 8.93 Hz,

8 18 8.15 (d, J = 7.98 Hz, 1 H), 8.07-8.0 (m 1H), 4.92 (bs, 1H), 3. 52 (bs,
2.4-2.31 (m 1H), 2.23-2.1 (m 3H). ES-MS: calcd. for CL4HL5N30

(241

e éﬁw&@ﬁ’%ﬁﬁgﬁvﬁﬁ“ﬁne& (baem,l ? 2%%%@ 9. %ﬂ?r%ﬂ*b Bn%s 58 Eur oy

. ﬂ 2 d § % 5 A él5 5] 3%—1 ,
?%oz(mgrfzzem 130@@;5(31}5) E??Z? ?al%dé fugrsczolﬂéaoﬂ)ob (3932%32 fagufchism awmg 19-2. 10

) BB icprepaiediron gl Tailne chvarbondn At tegay Fstarang ekt & 17

1 {2 Byﬁ&nﬁ@ﬂmﬁm@é@rd@s&nt%ﬂ fopihensyhitebik o pyadlidine) 2-parbbo/lic dic dihecaylbo-

xylic acid quinolin df Th itle conpound is prepared according to
Gener Mg WQWPF‘E“'ﬁaP'rd(ﬁﬁ?tg]"[ %1'oxy- fornyl-am no)-nmethyl]-hexanoic acid

A-7 E@-h@t arh-2Yyldaphaso r@ﬁﬂb@x aiboxyii€ acidenyl gstér Y| - ami de A-8
( ( Wl?yﬁ E-)ﬁ qui no?ﬁ?f % O&%I\l/s?fdG r ot amel;;%) §510 82
(

E bs, ﬂWMRl@M%O@s) 5003314)07@9%-(113'1 'ﬂ)lﬂﬂb\ 8.39-846((M, 1H).§.16 (3 71 H),
8. 26- %2@’3(&%}1)17'40&7 $7Qr% %H265 éfﬂszls I-Q 39f4(45?8 1rnH)|H) A @@3%18(31 (ZH) 1H,
7.74-7.79 %] |—69 é

2. 25- 2%132(1 (9.4HF 6.90 HzraHhé!@ﬁ!%m 1HL @&-d%(mﬁj—l) E$0'|\7§5 .alccTB or

C22H2GPAGH @\S"f@él P@mH gasb'\ﬂt'y‘]fourﬁr %sh%gl%ﬁ ared from

2- chloroca ‘bon rro |d|n rboxylic acid benzyl ester and 3-

o nomminmésa@raemm anid (4wsthnlmrldm-uasawdemyﬁwbromlg asisl sBlt ar boxyl | ¢
d I
SCIS ((%{ h@wﬁD@Sé %?iaqﬁa 53 Q{'W@??%ﬂ@dﬁ gadbox§/qs| éﬁgaggégenzy’l 7éo’%t er 1 H

NVR ( 2MEBCGnal6)H), 664:(3 01HJ039£9(3147011 25)52939-&82 19.H) 7 70134z, L3 265+2.95 tip

8 66- 5 1 5 45 8 1
7159355 7, (hnf 136 Eash 4 rise'Ma, o BSHST0B. @fwﬁ S 17

(m 2|ﬂ;1,9 28)28ubd: 2Z20(hjMi2H)freebaB@-4. 74 (m 1 H), 3.76-3.64 (m 2H)

2.55-2.33 (m 1H), 2.15-2.01 (m 3H). ES-Ms: calcd. for C22H21N303 (375.42);

f °“”d IEx%Z&I? 1 Nﬁt@ |ﬁ¥6|fn?}1 HYaP &y aminfe eyl Hexafibyh-BVirafking-2sapgm de
xylic acid (3-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 (3-
benzyloxy-pyridin-2-yl)-amide A-8 [X = CH,, n = 1, R, = 2-(3-benzyloxy)pyridyl].
1H NMR (DMSO-dg, rotamers): § 10.94 (bs, 1H), 10.34 (bs, tH), 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:
calcd. for CygHasN4O5 (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-yi-amide (hydrobromic acid salt) in Exarhple 1.
2-S-(3-benzyloxy-pyridin-2-ylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester
TH 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: caled. for CasHasN30, (431.48); found: 432.3 [M+H].
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1 HNWR (DVMSO-d6): 11.4 (s, 1 H, 9.40 (s, 1 H), 8.93-8.92 (bs, 1 H), 8.63
(s, 1 H, 8.30-8.28 (s, 1 H, 8.15-8.12 (s, 1 H, 8.01-7.92 (m 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 Utm200
1H), 2.26-2.09 (m 3H). ES-MS: calcd. for Cl14H15N30*2HBr (241.29); found:
242.2 [M+H] free base.

1-{2- R-j (benzyl oxy-fornyl -am no) - net hyl ] - hexanoyl } - pyrrol i di ne-2-S-car boxyl i

[y o BRI FpIERYE ppid TR Dl ) ol ytoplogileadd P2 ).

7. 91- TIHBBIMRN(DMSIG-(s)75 18.97(b89 1Him 8.88 K8, 1H), BR4HR] (BH)I1H)5707-788(m, 2H),, 4. 84

(be. 73155 BZaRe 22 02 AL {814 m 20880 i) g 262,17
for Zczemasqmm% Esq\gsm)qd. fdr@viﬂl,}gNgﬁﬁleHBE 0!29Fl}35);|-fd91d1 zgs.amqumée Eaaagpl e 1|8:
et o ARy R  PahRethU e E A R R 2 BB eac Bt ng 1 o
Gener B-Hanaglestypyridirf-2gi-dnidebenzyl oxy- fornyl - am no) - met hyl ] - hexanoi ¢ aci d
et byl PRI By Eebhdbanit &32 s ithne 38 -2t 7765238 9. 1w
NVR ( [AVBEXEObH), 3 .86 855, BHP 8.6813.85 (M, 2H)23.68-3.68 M, 2HD, 3458 68 (o)) 29123 Hz,
3 75! 31.1.3@%;14,1%5929-;1%%@,8%1 Tty @@533435,5%:,é@%@‘&bﬁ%ﬁ@%&%ﬂ;,
2H), Yodl:6B9.3 [MHH). 1. 03 (bs, 3H). ES-Ms: calcd. for Cl8H26NAO4 (362.43);

found: 363.3 [MtH]. A-8 is prepared from azetidi ne-1, 2-di carboxylic acid

1-tert_butyl ester and 4-nethyl -pyridin-2- ylanm ne as described bel ow.

Azet | dexagmnse 6 AR forpyhyarpxbaminel mathyfi-heraneyTmeTolidier 25 Eamder cd

am no aficGcicdiseqtiohd-1-Pakiaei no pyridine using HATU DIEA/DMF to vyield the

protected am de. The protected amde is treated wth 4. OM HCl - di oxane to

gi ve Hhe t"ieaICP’f’BPUUQ $ pieﬂqrﬂvﬂc‘f%ﬂlﬂ@'%??”gab.Pﬂqce@!d?, Al”PlT', 24(benzyioxya (d, J

= 8. 24ojrityl-atirnd) m&kgﬁﬁh&aﬂ@ic( deid) A7 8(FRh-bitgly dndd) %yrl%ligiﬁe%rbéxyhﬂ radd 2- 4. 12

(m 1 H, 3.99-3.95 (m_1 H%!‘ 2.93-2.84 (m 2H), 2.47 (s, 3H). ES-Ms:

cal cd.(ispgyinelinolylanpids ﬂﬁ?_(ﬁ f"?-"ft’)&nﬁﬁfﬁ?‘%‘"ﬂ%)‘ﬂ-. Exanpl e 19: .

1-{2- &ivﬁ: Fryﬂnsbydir PBtmerE):P 0.78 by i % 28 Q¥ d 287 & o6l (@ 6H)Se B P Xyl i C
t gp am de

H

aci d-5-ne Fidin-2-yl
(m, 1H), 8.29-8.26 (m, 1H), 8.17-8.14 (m, 1H), 8.03 (s, 1H), 7.98-7.91 (m, 2H), 7.79-7.74 (m,

1H), 4.82 (bs, 1H), 3.20 (bs, 1H), 2.28-2,12 (m, 4H), 1.53-1.40 (m, 6H), 0.944 (bs, 3H). ES-
MS: calcd. for C,,HzsN4O4 (412.48); found: 413.4 [M+H].

A-8 is prepared from 2-chlorocarbonyl-pyrrolidine-1-carboxylic acid benzyl ester and 1-
amino-isoquinoline 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 isoquinolin-1-yl) amide hydrobromic acid salt

1H NMR (DMSO-ds): 3 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:
calcd. for Cy4H15N30 (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-dg): & 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), 7.78-7.74 {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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The title conmpound is prepared according to General Procedure A from

2-[ (benzyl oxy- fornyl-am no)-nethyl]-hexanoic acid A-7 (R=n-butyl) a@cﬂggz[mg’,
azetldlneZCarboxyllc acid (5- methyl-pyridin-2-yl)-amde A-8 [ X = CH2, n
1, R = 2-(5-Me-pyridyl)]. 1 H NI\/R(DI\/SOdG) & 8. 07 (bs 1 H, 7.94-7.91
(d J =8.24 Hz, 1 H), 7.56-7.53 (d, J = 8.52 Hz, H, 4.79 (bs, 1 H,

4. 13- | bs,
iy 413%4(&”6H¥F6 94@043%1((*?% 6@7 H3; %&(éﬁm%d@alﬁdgrf%%%%wmé %%go 43)( s

f ound f0'8’6’3 334[['% . A—8 |s prepared from azeti di ne- 1, 2-di car boxyl i c acid
1-tert butyl ester and 5-nethyl-pyridin-2- ylamne as described bel ow.

Azet i LV Wik " . L ed
am no(tgglﬁ? 'S cgll]g;: Mbr aﬁrggﬁgyrll ?I’ﬁ.gfﬂl}ésdl E%{HHD%?I} @gﬁlﬁzﬁ)%ﬁﬁel d the

pr ot ectylig agid quino Sﬂ?@!‘&:t ed amide is treated with 4. OM HC - di oxane to

%YGSH??e ’%t%akémﬁéun%' & gre'zégre%i %c&)r&ﬂ& t%oéénéfagg%%dﬁ\]@/@og&g% 2-[?&231%# b55 é?,

(bs, fomryyl- amm& -anethylk hgxanoig) aClQ do? 3(Rrn-puiyl) 1ang | pyrroidine2-gubeadic 2agd 2. 47
(s, -2-JV x 1 found 192.3 [ M+H] . Exanpl e
20: 1%519,!5? %Pﬁﬁé%ﬁdrogy g&nﬂﬁoﬁ (?1&"%1]1 %‘ixanoyl }-azeti di ne-2-S-car bo-
xyl | e 1&tNBRIDMSEQde-rptamel$)ns zowam d!é'l)Tm\;Zﬁ (2, 10s3H)08P8 s 0. 7H), Pr3diar i),
accor d z Io
for rryfgé;ﬂ? %)Gﬁgﬁﬁa%ﬁ E‘ﬁfoﬁ-ﬁhgbg acl QR"‘?I—% ?%gﬁg ﬁ?’y? 2 %7 (m, 1H), 7.74-7.79
azet i qméHE 4o (box i), 8.83€3. 82 (15, 4H), AAds piH), Ais-21§ (M- tﬂ-ﬂr)l, 46748 (g BH)CH2, n =
1, Rl =27 (55K P®ry 1H) 836833(t
FR ) 3 5 QH%)' i Lol ‘?%Qfgﬁ)f"%dgg 135481 o " "5.08 (bs,
1 H), A838 frbpare@Hrom 2-ZHordearbohylHyrroBdibd-1¢(dasboxlif) acid. Liénz(yb:esteilr@nd 34. 42
(bs, 6H).. 1..03. . [ . 8. found:
s67. 2 rieooeg eeiohed il pffivedh el Brmrbe 2 bdut 2oR mor et e
but yl aﬂﬁcﬂe(hydmwcﬁmmthwaﬂpw&)dmplé4 yl anine as described bel ow. Azetidine
2-S( uar o= carb mde rotected amno acid is
coupl gdét(%u'ﬂ" 6“?5@?1“8&'»1@3"5%@5%# 'E?’E'IF E P@fd the protected
amI de.q f|r1TmﬁRp(f|3wlssacsxide)elesamor.:hao .9 ¢d,tyeas 9 1H), 93809, S'ﬂm diH) X8.86-816% (@, vm)HCI
T { B 084 (g TH. 8.80865 {1y (JD'XEﬁsa gn)nBiH) 172750, ), Ts874 P 1

2H), 7.41-7.39 (m, 1H), 7.29-7.17 (m, 2H), 5.28-5.27 (m, 2H), 4.82-4.74 (m, 1H), 3.76-3.64 :

(m, 2H), 2.55-2.33 (m, 1H), 2.15-2.01 (m, 3H). ES-MS: calcd. for CH2N;0; (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 C4HsN3O*2HBr (241.29),

found: 242.2 [M+H] free base.

1-{2-R-[(benzyloxy-formyl-amino)-methyl]-hexanoyi}-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 CxoH34N4O, (502.60);

found: 503.4 [M+H].
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(bs, 1H), 4.17-3.98 (m 2H), 2.93-2.74 (m 2H). ES-Ms: calcd. for C9HLOFN3O
(195-08); found: 196.2 [M+H . Exanple 21:

1-{2-R-[ (fornyl - hydroxy-am no) - net hyl ] - hexanoyl } - pyrrolidine-2-S- carlpolEC 2003
xylic acid-(5-trifluoronethyl-I|-oxy-pyridin-2-yl)-amde The title conpound
I's prepared according to CGeneral Procedure A from 2-[(benzyl oxy-

fornyl -am no) - net hyl ] - hexanoic acid A-7 (R=n-butyl) and

rrold, diNfs 3nCal | ' ; atfil £3] E adn. A& -am de

N5 iy T80 OB forimyAH Ao alho) ot BlTa|iEhofy Rea ik A5 iarpity. T
( DVBOliggicid-¢-raethsl-pyridini2-Wamide64-8. 62 (d, J = 8.79 Hz, 1 H), 7.98-7.96 (d,
J = 9. . 3 5 : = 3. & 2H) ,
3. 29. 31 corpind s Bfeprel eShorbind)to, Geljéraf pideediie Ao affbehiion?
1. 67- foratyl-gminogH)ethyl]-gxappis, ade) A-TERWBbuyh| ol afelidinecRTadBRGII86d( @46. 43) ;
found: e - 2005 8_1i h : from 2-chl or ocar bonyl
- pyrrglqell%ﬁﬁ'r?gv(l["-bé lk%?fﬁjei%siéud Bé’&{z)'gllﬁa‘géfézfmg\ﬂ%‘agﬁ(ﬁ@’ﬁ no- qui nol i ne as g
descr ifbeNMRO(DMBEe-dsy. it $:186848s350(d, py+ Aol idi,ntH)2 8clar® 03 yd,i £ =R Hz,pH), ditee- 2- yI -
anm de rqQbronmig,aci t) i . 2SS (At flupr | - 1- Oxy-
pyrid i7§1{%(idyﬁc=a$'§§ﬁil?y I1f8’p€r§b 6‘?’?@&”? %’g%a?%é?y%ﬁ)c 3&%‘%% l%rrg ?Iolr& p\é'r “'jn' d
g- fh| ﬁ%@@b.@ﬂ?ﬁ&.w (B0 13HY a4 1bf;aa11;px>4hi (65,86141)? 1335{1(2331 QH}StES-!V?ﬂdaIc?. for di at

-tri r - ridip:2: ne is reacte 0 give amde internedi ate
as de&#fﬂgﬁf@&f‘ﬁﬁ}[ p iﬂ%ﬁ?’é“%tw 2-S-(pyri di n- ’
2-y| - ¢ag Raprephned ot atdtidineet, D-oiartnylid b6d aakd bogNaster st Smettiyl-byedmize 1.
This ipternediate on, oxidation with MCPBA provides the title conmpound. 1 H

NVR ( /@y descrigedBeloys 1 H), 8.67-8.58 (dd, J = 8.79 & 9.07 Hz, 1 H),
(7698J @&%tidﬂve%s-(ﬂnétﬁ (-pyridiatd-ylcdrbamdylfidd, J = 8.065 Hz, 2H), 5. 2(9-5- 2E|)
, .= , m ,

9.9 2H), 5.1-5.0 (m 1H), 3.68-3.53 (m .2 2 63-2.57
2. 2-2Th8 N-gpec ?FB*?QE@-%OBF’O @a'ﬂdé .COPB'EQ’ ¢ SryRipg Nmﬁ'ng %H@%&EWDQFMR{‘EF t910. 2
[ MtH yieky/the Prbtetie8 afnide. CrieRstekicd aaGiid is treated with 4.0M HCl-dioxane to give HCI
(5-trifluoraonmethyl-1-oxy-pyridin-2-yl) am de hydrobromc acid salt The

treat gakhef B8t he” above N-protected internmediate with HBr-AcCH provi des the
titley O H5NYB1 (BYRPHIEN a1 PR £ B24 1T, Hhy, BoG:9B @) Eb29 = 8.79
Hz, 1 , 8. 6-8.05(dd, = 1.37 Hz, H, 5.05-5.0 (t, J =6.58 & 7.14
Hz, 1Hg) THB 5538 tosa tH] it 2-2AR (M2 168 298°3.95nm, i), 2.9328B0(m, 2H), 2.47 (s, 3H).

ES-MS: caled. for CyoH13N30 (191.11); found: 192.3 [M+H].

Example 19: 1-{2-R-[(formyl-hydroxy-amino}-methyl]-hexanoyl}-azetidine-2-S-carbo-
xylic acid-5-methyi-pyridin-2-ylamide

The title compound is prepared according to Genera! Procedure A from 2-[(benzyloxy-
formyl-amino)-methyl}-hexanoic acid A-7 (R=n-butyl) and azetidine-2-carboxylic acid {5-
methyl-pyridin-2-y}-amide A-8 [X = CH,, n =1, R, = 2-(5-Me-pyridyl)).

1H NMR (DMSO-dg): $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 C,gH26N,04 (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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(m 2H). ES-Ms: calcd. for CL1HI2F3N3Q2 (275.09); found: 276.1 [ MtH|.

Exanpl e 22: _ o 13 DEC 2005
1-{2-R-[ (fornyl - hydr oxy-am no) - net hyl ] - hexanoyl } - pyrrol i di ne-2-S-car bo-
xylic acid-(4-ethyl-I-oxy-pyridin-2 yl)-am de The title compound is prepared
accor ding to General Procedure A from 2 [(benzyl oxy-

fornyl -am no% hexanoi ¢ aci d ). and
byt £ SIHIVE (DM ek 1 o AP 45 BB ) J 5y 2yt A B985 ds B28 [ =

CH2, 2 7-8. 45
o JH§—16+1), 5/3B |fz5$ Tk@ﬂn@thybyn @Hy)swslgéxhgm} ngé\"‘@:( Pwsﬁﬁ%?? (gtoﬁl-t)fn oy

4.92- Eséﬂs(%afcda fer Q:o"hs&s%(b% (525 fOP(ning%?’ B4, g0’ (t J = 6.49 & 8.24 Hz,
oH), 3.53 (bs, 2H), 3.22 (bs, 1H), 2.85-2.71 (m 2H), 2.35-2.13 (m 4H),
1.68- I’sxsﬁn[f)(em 26 H)1-{ZLRGEothi§i-hy ddky-arsinbBimctMF-Aexd ity Lttt ets - 490- 48) ;

f ound
2- 5- ( ¥Ylig agid: 'ﬂﬁRﬁP PYidinrZiamjde ar banoyl ) - pyrrol i di ne-1 - carboxylic acid

benZyh’h@%ﬁl@rcon?pcﬁ.fh'cjofzsoﬁr%bg%%cd&‘cﬂlh@'tbdGE'ﬁérlal' Pridea !ACfrér‘h' d[BBRANSKyESt er

and 4-eth lamne is reacted ive amde internedi'até as

descr fq@@myarﬁmoi ﬁ@twmeﬁewg afd A (Fyn-bulyih-andy pzetiginesz-cagbexgigoacid (5-

car ba I r 4 < 126l d er in Exanple 1. This

i nt er%ﬁjﬁlg‘y‘grﬂlz)gﬁ tégﬁﬁw teﬁyl\?{CPéAR!' rgaﬁis%tcﬁgf title conpound. 1 H NWR
( CDCI 3H NMR (BMS®-dd)25 8rh2 (bsH)H), B.36-.33 (( mh= 3.3+ 5.26H351H), 8D1€HI3 §dd; J6= 59 Hz,

1A 135 Bt i Ty 2t o T 00 i 740 . 6 @R ol 9 -
CZ?HBme‘S 6@-86901?1)& 3%&?!-&/1832:9!@ [dk/ﬂﬁ]HzaFl\BSDra (366.60)nfoudd 3672 MYl i cn?c:) ]9
{he. atbs el Lot e aRafte K c‘?cﬂ?;?%%?féps?%@?esn%ﬂ@'-hFfﬁ“ 7
cgnpguladunelad—déﬂlﬂﬁ:eﬁdlﬂ@vdG) & 8.56 -8.53 (g7 i ; 276H2HZ My 58032 863(5t
§o 8%%@%%‘%«9“2’?‘@%? %g"’é“%g“?i,)a"}ﬁ 2.88- 2.81 (dd, J = 7.7 Hz,
2H) Zh& MN-BoS brotested abdino 2ci@ -2 cOliplédnio 2tdmind pgedide B§ingtHA'UUIQIEA/DMRLtc6 87
gled 2 Ex I

b el Rsitos, dRb e SR R A OBt PRl e C oo
xyI i csa_ﬂt:mfdhe{fte@bmirydl p)r/rlcdl nr2 y ” amzfie 'tl)'he ti gLe_corrPounfi is prepared
Hovri ok piRREA s BABESHLS Lo S HE MIE IR GE A AIRAS o 1932 1 1
( DVSOH@ONH),$4973.68 4%, OM), 2.99)2.78.(ch, 2H). E89-MSHralcd. for(DsH, AN (195.68); 3. 71
(M 24 na: 196.2 (+H).

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

The title compound is prepared according to General Procedure A from 2-[{benzyloxy-
formyl-amino)-methyil-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, Ry = 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), 3.48-3.48 (m, 1H), 2.34 (bs, 2H),
2.13-212 (d, J = 247 Hz, 2H), 1.67-1.45 (m, 6H), 1.03 (bs, 3H). ES-MS: calcd. for
CigHasFaN,O5 (446.43); found. 447.3 [M+H].
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3.31 (bs, 1 H), 2.32-1.98 (m 4H), 1.76-1.43 (m 6H), 1.04 (bs, ﬁﬂﬁu
cal cd. for C24H30N404 (438.53); found: 439.4 [MrH . A-8 is prepare&j 5

2- chl orocar bonyl - pyrrolidi ne-1-carboxylic acid benzyl ester and 4-
phenyl - pyridi n-2-yl am ne as described for the synthesis of
pyrrolidine-2-carboxy|ic acid pyridine-2-yl-amde (hydrobromc acid salt)

I n EX l.e 1, 2-S b

oyr t o PP R m PedEP 3 PR s B o el PP ohbespy &% 808 % (m 1

H) , 7.afrifo-guibolineladfiesciib8d{d. tBS synthesis of fyn@idite-2-tatdoxylk. aoid pridiferR-yRH) |,

457 2.7-2.63 (dd, J = 7.42 Hz, 2H), 2.24-1.73
'de%ygpdf“ﬁ“'&%"%ﬁ%ﬁ)%ﬁ@'eca| o forl orDaNa0 (369 17)H? f ound:

370 2&Mﬂ#}rjﬂud?pnmhyldi-ofy-ﬁyﬁdmz-lytoaybamow-ip@rr(oﬁdp’meh-y:hrmyilidi n- 2-ydigd am de

hydro?)rom Cld salt | HNW (DVMBO-d6): $ 8.64-8.63 (d, J = 5.22 Hz, 1 H),

8.53 (enzylegfer 7 947 91 (dd, J = 1.65 & 1.1 Hz, 1 H), 7.78-7.67 (m 5H),

4.68 (Zb&ilor&acébon)&pﬁﬁ&ldﬁﬁ {varbdillic 20|65be’i‘1zﬁ8e£tm ahdFﬁ-irlleoﬂ#ﬁéthﬁQ)yrrdlmZ 3H).
E)i;lrrpl @%’%ﬁlﬁ % re];cted (t:o gwya'}jnaageg %ermedle}té as dLéscnbe%Gfgr t%e synmesm ogf% g’ -(pyridin C 2005
1- I{_2 I%il{cgmzazadyr)lpydbm?{rye-amamwlmdwbéniwaﬁagml E}Txﬁwé mll Tiols nﬁer?neaaat@bbo-
xylic acjd- (4- -1 - oxy- in amide The title conpound is
p¥epapéﬁa%%w+"§p@y%%§%ﬁﬁ¥ %%W#'@%A from 2-[ (benzyl ox;/n-o

for Wylﬁ-ﬁNMRO(DM@(D Bdw@ﬂaonﬂ) @6118687(% RFBM %l9.02pd, 1H) 7.98 (bs 1H)
pyrrolidi ne-2 -carboxylic acid é/'ﬁyl’ld n-2-yl)-amde A-8 (X =
Clp! 87 (65, 240 29-144 shermy BOSS bizy PUBPILGES (0. 52 AR HONEL SIoYm, 4D,
?m785%67893‘5§| émj 21;22(243?3 387 |5h lﬂh) Qzﬁéloﬁ (9122(43 EQBM%SC%Z(% gPef rg,gm)sl: N70§ ! 6

(bs, 14@91%),@@%451021“44)**1 2 35 2 15 (m 4H) 1.68-1. 45 (m 6H) , 1.05l1.03

(d, J Pyneriﬁ%e"E—S é’dﬂboxﬁﬁs MB:aggal Cd s-trifﬁforo%ﬂrﬁﬂw {Aah-29): faHiide 4553
[ MeH] . “2- - (4-"phenyl - I- oxy- pyri di n- 2-yl car banoyl ) pyrrol I di he-1-carboxylic

acid Mﬁ@hméﬁ‘é agi 5231%h| or ocar bonyl pyrrolidine-I-carboxylic acid benzyl
est er 1Racy BRI 1Ry %bgvé“h?pbdté’dﬂéd"%téﬁnecﬁaﬁé%ﬂﬁj Hs? AHOIS RGS kY gngredi ate

as descrlbeé for the synthesis of 2-S-(pyridin-2-yl-
carbaﬂﬁVPPUmyrrolldlne | -carboxylic acid benzyl ester in Exanple 1. This

( Coas AT NRRGOMGO0 Qi 8812 10Bs i) s Y UL §78 i 3! 8 LB EONRRND 0 1.37 1 N,
(m 1Hd) 1H),%.66-805t, U 6§B|)& 74452 160, 3.56-34) (m, aﬂ)mﬁaelawcm Zngr2.224a—123N304
(417, 1) o] R0, A0 Tor GV BUTSAS 0l i Srcrpbipgy 1 ac

(4-ph -OXy-pyridin- B¥ o ¢

Example 22: 1-{2-R-[{formyl-hydroxy-amino}-methyl]-hexanoyl}-pyrrolidine-2-S-carbo-
xylic acid-(4-ethyl-1-oxy-pyridin-2-yl)-amide

The title compound is prepared according to General Procedure A from 2-[(benzyloxy-
formyl-amino)-methyi]-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, R, = 2-(4-ethyl-1-oxy)-pyridyl].

1H NMR (DMSO-dg): § 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 (t, 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 CoH30N,Os (406.48); found: 407.3 [M+H].
2-S-(4-ethyl-1-oxy-pyridin-2-ylcarbamoytl}-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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salt The treatnent of the above N-protected internediate with HBr-AcCH
provides the title conpound. 1 HNWR (DVMSO-d6): S 8.79-8.78 (d, J T %ﬁ?l
Hz, 1 H, 8.7-8.67 (d, J:6.87 Hz, 1 H, 7.94- 7.89 (m 1 H), 779%‘& 9
5H) 5.03-4.97 (dd, J = 6.59 Hz, 1 H), 3.53-3.44 (m 2H), 2.64- 2.55 (m
2.28-2.09 (m 3H). ES-Ms: calcd. for CI6HL7N3 2 (283.13); found: 284.2

['V'+H1 { | - am o .
o) - Mt Eﬁ‘cﬁ@pjs anhdr 1%0@%%%(5%% é@{: §§%5 f?lmXEﬁa{ngle 1. This intermediate on
aci d- (cxidation WbmﬁmPTOVWﬁltm hllecgmpoundi de The title conpound is prepared

2ocor ShIMEGRIS 8h 48R 24 T2 HAIBRUEN 450 e 1,505,

PyT r Ol (ing 2HE-R5T: tysh OWY, 3. 21-a5H dm( 2H),t2.7-2l GRodd b =42 plyr 2id), 12-2- .73 (it A- 8 [ X

= CH2, 3 I, or y i dyl .. NVR (DVMBO d$): &

8. 8- 817§1(20(’“ j’ﬁl %S%ﬁ?} {°H¢?°*€€[@m((%@¥ﬁ)' &ﬁﬁ?hﬁékyw “(d, J = 4.67 He,
1H), 4yrolidine-2iS-carbaxylid ackd 444thid-1-3x)-pyddB62-31) 7akide ydrobroniic (ddd 2H),

.2 (bs, 1H), 2.33-2.1 (m 4H), 1.64-1.45 (m 6H), 1.06-1.04 (d, J = 6.32
Hz, 3MP" ES-Ms: calcd. for CLOH25F3N404 (430.43): found: 431.3 [MrH, -34 1

3 DEC THa0Bednint of AR RS N-prrtecled hhterrasdateonith -HBLACDH dbrogides GRe bméyl ic
acid benzyl ester and 4- trifluoromethyl-pyridin-2-ylamne as described for

t he sfﬁﬂﬁ’@gi‘% of pyrrolidine-2-carboxylic acid pyridine-2-yl-ande

(hydr olpy QRARC mﬁs@ﬂgﬁlﬁta)se 1, @@rml-es é Hsz @, 3618%‘5 (d; $=228 Pexuhy ¢. 3@0# g
(4- tnfluororreth gﬁ%m)n- - am d drobromc " acid salt 1 H

( DVBO{dd)d = |2’1378&QG4 hrp- (7 J7=78247&> 5@ Ha, 1H=|j) 3@96374210852"(')51 2. &8- = 6.593

2o ST O, P B0 PISBlIts iR 2P0 (37 o 5P 1
1-{2- Rz, @H&)rﬁﬁrMSWalpMsm awmw&amq»mmmq Irol i d| ne- 2- S-car bo-
xylic acid-(4-trifluoronethyl-I-oxy- pyr|d|n -yl)-am de The title conpound

:c 3 Fny Pr &g I mﬁe %qu-ﬁ' ?Q(fﬁexm 3%%-| yﬁ ﬁéﬁﬁb%l} aﬁfﬁ?&?&fﬁ&é%—carbo-
pyrroIWHcﬁemka?Wléma%ﬂﬂ -araide tr| fI uororret hyl - 1- oxy- pyri di n-2-yi)-ani de
( v, 1) S cafip@untt iSoreparet pfedriihg 18 BBREI Frocepu SAY B B dyigey. & 1 TV
5. 04- mwy(-ml@)methylﬁwmngcm -7 ARFN-tBidR apd pyrrokdine-3-Qrigaxglic ael, (4-
2. 32 ZndinodinBy)-dmibl A-a 1 <&, 8 1, B 03-4-phenyl)pyridyl).

1H NMR (DMSO-ds): § 8.6-8.45 (m, 1H), 8.3-7.6 (m, 5H), 4.8 (bs, 1H), 3.85-3.71 (m, 2H),

3.31 (bs, 1H), 2.32-1.98 (m, 4H), 1.76-1.43 (m, 6H), 1.04 (bs, 3H). ES-MS: calcd. for

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

1H NMR (CDCl3): § 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 C20H23N304 (369.17); found: 370.2 [M+H].
Pyrrolidine-2-S-carboxylic acid (4-phenyl-pyridin-2-yl) amide hydrobromic acid salt

1H NMR (DMSO-dg): § 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 C4gH17N30 (267.14), found: 268.3 [M+H].
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1.02 (d, J = 6.04 Hz, 3H. ES-Ms: calcd. for CL9H25F3N405 (446.43); found:
447.3 [MrH]. Pyrrolidi ne-2-S-carboxylic acid 13 DEC 2005
(4-trifluoronmethyl-1-oxy-pyridin-2-yl) am de hydrobromc acid salt

2-chl orocarbonyl -pyrrolidine-I-carboxylic acid benzyl ester and
4-trifluoronethyl-pyridin-2- ylamne is reacted to give am de internedi ate

d i bed th f 2-S i dj p- - :
;S_:yl  Erama, il el ARt ﬁg'jffegvmm Eﬁ%ﬁfhﬁﬁm yf-Rereling s 1

i S iwdier Rerdy)-1- 515/] ol | owe e renoval o
N- ben ﬂ}ho %egam%nggsrw% Ih HMB'r)- ’ Oée% |des theytltle n‘gound 1H
NVR (Si;gd pomgo ) [I"'? acngqjjmgﬂ (Prﬁ)c@u,:@ A #Ogb 22{(bg zg(lchy- J =
6.22 &o%yﬁ%nﬂio)-méth?l] -hékapoie. 4cid (A7 Fdn-butylp bnd. @?ro(uﬂl'he—tfbarb ?J’a&do -(m
3H) ES- MB: cal cd or Cl1H12F3N302 . (275, 09) found: 276. anpl e

1-Rheny:-onopyrisin-Zybagide A RoT Ghst A7 T Féd wqrwbypmrny@ﬂw& 2- S car bo-
xyI | ¢ AENRIR @& @roorﬁgqﬂé 89918, P= ?'&Tﬁi“?’-ﬂ d B8-gldd ey CHBPHRHH)S7RIEG2r ed
accordi ng to neral Procedure A from Z2-[ (benzyl oxy-
f or my (et ah 99 OB\t V-e LA 8038 HisilH).3.§8- (Sﬁﬁrfﬂbdt‘lylﬁ) 5&fhs, 2H). 3.24 (bs, 1H),

e S P A I SH0 g,
(DNBO%aoN@ﬁ%f&SBBﬁOL(nd; 4Q$-|;5,[M’fH98 (bs, 1 , 7.55-7.46 (m 1 H, 7.28- 7 26
2 5s 25 apheflyipfsoy gy z'ciﬂﬁé?ﬂéév'>éﬂ}r°'@'%61% Gbil afldbeniyblb® )
ES- MS:2-chddrodarbboyl-pga aidd8N-Carboxylic acid benzyl ester and 4-phenyl-pyridin-2-ylamine is

- l,
benzy ToRdrd o e AHIRE iiBiedineotr RYedtier Bt %ﬂéﬁ?sﬁﬁ??%éﬂ@ﬁest er
and Bmyhhmyjo-d pyunlmhhe-?ﬁ;bdxalm aeug h;@ziylﬁagtlegmofmgmgl?? b'rl'llmglap]te;mec;ﬁate on
Lgﬁggw&bvﬁﬁgﬂﬁﬁﬂ]gmfldgg%eil&?o{x Yoken benzyl estePyl n Exarrpl>/e 1. This
inter SIESN?R(C?CIQ;G Beﬁn LR r{in, WHY,Iv.96-7 hisum, h?sfg ﬁ(?ﬂﬁjizir(gnTlﬂFl),V\gagn(r&li 1611-%)_, on with
Denzy i GRcnBeoth BhR-RoEBag1 o SO HeAGhaPt Cen eehbiiaddiari 7k TORGES TENBO do):
$11.24MdHL (m 1 H), 8.49 (s, 1 H, 7.73-7.23 (m 14H), 5.50 (s, 2H)

> 16, fsw@"@we-%gycarbeylmacwaé ehemii ek ibm ! ahids suproHamie ackh,. >

[ MtH] .salgyrrol i di ne-2-S- carboxylic acid (8-benzyl oxy-quinolin-2-yl)-am de

hydrobrom c acid  salt
The treatment of the above N-protected intermediate with HBr-AcOH provides the title

compound.

1H NMR (DMSO-dg): § 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, tH), 3.53-3.44 (m, 2H), 2.64-
2.55 (m, 1H), 2.28-2.09 (m, 3H). ES-MS: calcd. for CigH17N30; (283.13); found: 284.2 [M+H).

Example 25: 1-{2-R-[(formy!-hydroxy-amino)-methyl]-hexanoyf}-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)-methyi]-hexanoic acid A-7 (R=n-butyl}) and pyrrolidine-2-carboxylic acid {4-
triftuoromethyl-pyridin-2-yl)-amide A-8 [X = CH;, n = 1, R, = 2-(4-trifluoromethyl)pyridyl].

1H NMR (DMSO-dg): § 8.8-8.78 (d, J = 5.22 Hz, 1H), 7.97 (bs, 1H), 7.66-7.65 (d, J = 4.67
Hz, 1H), 4.84.77 (t, J = 4.12 & 4.4 Hz, 1H), 3.86-3.7 {m, 2H), 3.52 (bs, 2H), 3.2 (bs, 1H),
2.33-21 (m, 4H), 1.64-1.45 (m, 6H), 1.06-1.04 (d, J = 6.32 Hz, 3H). ES-MS: calcd. for
CigHasF3N4O4 (430.43); found: 431.3 [M+H].
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1H NVR (DMSO-d6): $11.6 (bs, 1H), 8.91 (bs, 1H), 8.60-8.57 (m 1H),
7.73-7.31 (m 9H), 5.52 (s, 2H), 4.68 (bs, 1 H), 3.55-3.46 (m 2H) 1 3PEL 2005
68-2.63 (m 1 H, 2.18-2.09 (m 3H). ES-Ms: calcd. for C21H21N302* 2HBr
(347.41); found: 348.3 [ M+rH . Exanpl e 28:

1-t2-R- [ (for nyl - hydr oxy- ani no) - met hyl ] - hexanoyl } - pyrrol I di ne-2-S-car bo-

o epafah ' B FepkpeipbitoRiioyoRats-KesnRAL abdCobia Soff LA ' °

rret hokﬁluﬁrorrmtﬂw-bymm-ewlamiaeyas) daescribed HoB tlﬁ@(smt@bﬂs af ptyrrblldsﬁ&—2=carboxylic

3 Ietho d6 $ 7.54-7.51 (d, J = 8.24
o py‘ﬂﬁﬁzﬁ’ngﬁ“ %da’%'%g%“']ifchzg“m"(a %bs, 1H), 3 94((bs, 3H) .
3 86- Byﬁalldilme 28)carBBoslic( laeid 2(4-riflioPométhsy)- pijip-Z-?l)GQn(ibe, hidthobrémis- 2. 01

(m 4|—p: 1]64 1.42 (bs, 6H), 1.04-1.0 (t, J =5.77 & 6.04 Hz, 3H). ES-ME:
cal cda¢ifls@ C20H3, NA0O5 (406.48); found: 407.3 [MtH . A-8 is prepared from

2-chl ¢HQ¢MRb@M$®Rw raQ'i gslerm:s- {m, czﬂpmwzl T¢56(ﬁ1 dmemsyu A GHN) arfpls@ Hz

nmet hoxy- 6- met X yri 2-yl am ne as describ he _synt hesi s

oyt t oty AP o(boi 2 BRRABpII e 5242 0ai@e. Iy CESIBMCBICHGIAr sal ()
i n Exgmpd, 8.8,0 (39, 1; %uﬁggsww.ﬁgqrrol i di ne-2-S-carboxylic acid

(3- rrethoxy 6- rreth I-pyr|d|n yI) am de hydrobromc aC|d salt 1 H NWR

( DMSO-d6) : Hal 7.45- 8.24 Hz, 1

H , 4&@:&9@&_ Hilf)R-l(iprwlﬂwérowm'@)zmetyy é'ee(enoml}-pygo quzz-szwboz 7 (Dbs,

?H) g,,?cgc,gqmﬂnu&@mtﬁgwg?y_ gi,ogmggzmmoz (235.13); found: 236.2
. - or ny

ani noThQré‘ﬁlﬁnyquMéﬂéyﬂ'?P@'?F’r@ﬁ@ﬂ#'% tcz Gyr@aalemcszwrPcAaF&ra 2-[(benzyloxy-

(4- rrefohﬂg arHiYnB) Hrbﬂmxﬁ-‘rbékén&é”a‘éﬁi Abe (Rkﬁha?go‘;ﬁwﬁ%mﬁ 240 ico&GP4l ng to
General Procedure from?2 g benzyl oxy- | -am no) - ne % -hexan0| c acid
A- 7 (Rionemeshy)-1rt-Rygding-yl Pﬁ'éiezﬁc%%ox?ﬁzc"acﬂd Rig= 2'(4 -triflucromethyi-1-
nethoe;lv,}/{) Fid ~n 2 yl)-amide A-8 [ X = CH2, n =1, R = 2-(4-nethoxy)pyridyl].
1 HN rotaners): ~ 10.7 (bs, 1 H), 10.2 (s, 0.3H), 9.87 (s,

0. 7H) JHMMR(@MSCM&)I-@& 798, 78p(ng. 131), 148 (US 2H3, 7773-A6S (m, BiH), 57088.0((:, 101)4H) ,

5 a7- 337 7AIm, 2 S8, 00, d3 s, ). 25000 (o, 7z fad g By e
6H), 1.021d, 01 H B ®4(Hg, 3BIH)ES-HS: IVBlcdcimr Wzé%N;@ﬂgmg&nmgur_(dBM? 3Py +H]. ound 393.3
benyPYiEefun® 25 ARGa k. etk | T B B AS MR IET e, hes s
of pybydrobdomie &idsalboxylic acid

2-chlorocarbonyl-pyrrolidine-1-carboxylic acid benzyl ester and 4-trifluoromethyl-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 C1;Hy2F3N;0;

(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)quinolinyi].
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pyridi ne-2-yl -am de (hydrobromic acid salt) in Exanple 1.

2- S- (4- met hoxy- pyri di n-2-yl car banoyl ) - pyrrol i di ne-1-carboxylic aci d MIEEQEUS
ester 1 HNW (DVMSO-d6): ~ 10.8-10.7 (d, J = 15.9 Hz, 1 H), 8.32-8.31 (d, J
=57Hz, 1 H, 7.910 (s, 1H, 7.58-7.27 (m 5H), 6. 92-6. 89 (m 1 H,
5.32-5.16 (m 2H), 4.75-4.68 (m 1 H), 4 00 (s, 3H), 3.76-3.53 (m 2H)
2.44-1. 98 4H) .. ES- NB: lcd. f H21N3Q4 (355, 9 f d:

(it THAYRAPMER o125 8.0k 35 0y 11 7018 (S tHEeRerIE R 1K 28018 (Ko
gygVB Ob,rsam Szwﬁ Sﬁilelﬂ:i) '\Mﬁhm dﬁ))bswl(bg (tbﬁzésH)zoefi(n%m)b& 681 H,

0. 30 34808 MR 108y 1. 0% chl 7 6,325, 5H, BN wcentorﬁewzsw%éssw R 119
2.28- gzgg Mr.qg]SH) ES-MS: cal cd. for CLt HIGN3O2*2HB r (221.26); found: 222.2
(V3 free base

1- { 2- R=§-(&benzyleoxyanivelipi2-daathamom-pyrolidiae-drearbexylic acidibengd-ester car boxyl i
10. 7

© 4 3°1 AecnidfodrbARihyRy edpblh AdiRor ] S 4Ny a8y LANAITER Slamio 10
7 62 & eactedhto BiMp bispolinsinggmediate asidesaibed fardhe gw)thesns m?Z(Ss(pymdnm)Z-yls 99 (s,

4 6H) ,
1. 0s. Rebanpy-bviflatElondotiiel 350 ehiy St ERingELy, Ths itpfiiedardlod,™, ©F)
[ M-H] treatient withDEGuU@OE résideni & HSCWater (4:1) prowd?s the corres_‘,pondlng 8- hydroxy
1-{2-
ot 1 < et FHRT KB PR ORIRIRE 9 bpa) taGHeRaH, DUPHR LRE he Bl <.
?ccorfiomgommi General Procedure A from 2- [(benzyl oxXy-

-7

oyt 1 o OB SS0RklA 1EERE b SR ED(ey ThO PR32 Iy 14 500 310 = v,
n = 15 3?5222.2( QHylrmwms) pwmcb'gisqsssﬂ(;ﬂﬂ ZWRZ(m7 65@?) ggﬁ 2(9:]]8\3 1OGIS_(Dm,337}-hi£ b_g.gg
(m 155;0’“3 ?‘Eﬁs&wég%& @gﬂ)é"'@w’é"rﬁa%é%ﬁ*‘h 83 (m 4H), 3.20 (bs, 1 H),
2.35-p &Gﬁd(rmz-skﬁarbdxﬁﬁ AciB (§-Bendbxy-fuiklih-D@)-amide Hiydrobrdvhic @asidcd. for
C19H28N4 6 (392.45); found: 393.3 [MtH. A-8 1s prepared from

2-chl 8@ carbonyl - pyrrolidine-I-carboxylic acid benzyl ester and 3-

met hoxy- MR @MsS-dy}: %W@(&SW@S@M gsm ratsb% §B’Uﬁh¢ﬁ) 5.23-7.31 (m, 9H),
pyrrolidine-2-carboxylic aci I ne- -am de_(hydrobrom c _aci sal t)

i n Ex&rpgl(e 2H), 468 (bs, M%Q?B@@&uuwﬂ @ﬁc?a HHDW)) 2ﬁ§r3%9 (i - ESdBboxyl i ¢
acid E‘Q%mem A Hféz %g@@?ﬁ%@,@)ﬁﬁg%[%ﬁ 9.90 (d, J = 17.8 Hz, 1 H),

8.17-
Example 28: 1-{2-R-[(formyl-hydroxy-amino)-methyl]-hexanoyl}-pyrrolidine-2-S-carbo-
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}-hexancic 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, R; = 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
C2oH30N4O5 (406.48); found: 407.3 [M+H].
A-8 is prepared from 2-chlorocarbonyl-pyrrolidine-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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5.28-5.19 (m 2H), 4.72 (bs, 1 H), 3.94 (s, 3H), 3.69-3.53 (m 2H),
2.49-2.31 (m 1 H), 2.18- 2.04 (m 3H)s. ES-MS: calcd. for C19H21N3d$ DEC 2005
(355.39); found: 356.3 [M+tH. Pyrrolidi ne-2-S-carboxylic acid

(3- net hoxy- pyridin-2-yl)-am de hydrobromc acid salt 1 H NVR (DMSO-d6): 6
10.8 (bs, 1 H), 8.89 (bs, 1 H), 8.23-8.21 (m 1 H), 7.87-7.85 (m 1 H),

7. 60- Pyb®lidine-4-Starbdxylie aéid, (3Lhkthoky®imethyl-pytidin254) amide biiroBbrdmic
2.64-2 57 (m 11-1), 2.24- 2.14 (m 3H). ES-Ms. calcd. for CllH15N302*2HBr
(221. fé? sqlg]und 222.2 [MH free base.

1-2- R1Hrbmmz%im d@pcsmdg-wsr(e)d amtwhk lne m#hzgwnelampa 2H§4C@sf boxyl i c
acid (3-net 1 H, 8.42
()% (b, 17D 401 tord i, aTs g (€ #-@4%59%@”; bpSPh, 22.2 88 3o gy EB-W 5. o

(s, 2 1 .88-3.70 (m 4H), 3.10 (bs, 1 H),
2. 13- %“’S%ﬁé‘zgmf’o ﬁm1#§§"c§ %366 . 03-0.968 (m 3H). ES-Ms: calcd. for
C26H34NACH (482.57): found: 483.3 npl e 31:

1- { 2- Bxppiie 29| 1r{?d%-ﬂiqmwhhydyommgnq)méthxﬂdwxpnpyl}wrodmrr@&Ss;arba-r boxylic
acid The title conpound is prepared according
to Ge%gpg?sg@qoce ﬁ??kﬁ'?b’%‘?“%@%zy. oxy- fornyl-am no)-nethyl]-hexanoic
aci d Ahg {{tR=perbpaund) isapreppiedr atdording 12 -GenesalxPracedurei 4 ffan 2-{(benzyloxy-

o< (5 AL K eraRl SEA™ GReRelh o) Rulpiche Zoagoptpyadd fo,

10 24n‘($hoxy pyyidingg ﬁyar(nsie A—srfm-eHmﬂ Ri= Bj(4-nTetBaxy)gsidyll. H) , 7b74 7. 69 (m
Las 119 @B @3@&9 ¢ sotaie ‘%&rﬁﬁ@{%ﬁ hl)"? 2% }3}%@8&6;% IHgé’z %‘bé aé"ﬁ} ES- VB!
Z?Lﬁﬂam:’,@ldn&l- 526%5H0ﬁ% E20,4H)f D86 s, ﬁ?;@em{wm ﬂd)gﬁms zmaé?ﬁ,r ed from

it odbog B9 i, BEzELek o Tl AR BI0bE 1130 S 98, S0 R s
i ool oo ac o e

e TS s POAY dio 12 e B o e T Aok Rle A benit eSter and 4-

2-S- (%duycﬂdyq»ymﬁ;zylﬁthmezasﬂ@wmm} thewinthbsigi diepyiraianb@xsdrbexyh€ iadidoenzy|
ester 1H NWVR 0.5 (bs, 11-1), 777770(m 1H),

7. 56- PYIgNg- ?hy B'iq)de (h@fﬁ%foﬁ"%c'é‘ galbin E%‘amB'ezh 5.26 (m 2H), 4.67-4.62 (m 1

H, 32& ﬁnﬁ?hd)dﬁ-pﬁlﬁln-22yléﬂrb1m&>§'l)(p’9rroli@lﬁe-1 Jiaﬂb&ynéaddmi beh £l estefHLIN304
(341. found: n- 2-yi car banoyl

Cpyri GH)WBé DSk 0 Bl Oubich 59 e { B Bk - . C Hbpbtind 81 09020 g,
2.70 AP 7 58-7€3YnY.-5H)! 8.98L8® MedH), 5. 836 169l 2 AL P85 €, 1H), 4.00 (s,
3H), 3.76-3.53 {m, 2H), 2.44-1.98 (m, 4H). ES-MS: calcd. for CyoH21N;O4 (355.39); found:
356.3 [M+H].

Pyrrolidine-2-S-carboxylic acid (4-methoxy-pyridin-2-yl)-amide hydrobromic acid salt
1H NMR {DMSO-dg): 011.9 (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 C;1H,sN;O,"2HBr (221.26); found: 222.2 [M+H]
free base.
1-{2-R-[(benzyloxy-formyl-amino)-methyl]-hexanoyl}-pyrrolidine-2-S-carboxylic  acid
(4-methoxy-pyridin-2-yl)-amide

1H NMR (DMSO-dg, 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 CyxH34N4O5 (482.57); found: 483.3 [M+H].
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to 0C. K2CAB (1.12 g, 8.09 mml, 3 equiv.) is added followed by benz
bromde (385 pl, 3.23 nmol, 1.2 equiv.). The resulting mxture is kgnﬁﬁé@ﬂ’i
at OCfor 1 h, then at rt for 3 h. The reaction mxture is diluted with

Et OAc, washed with brine, and saturated NaHCO . The organic layer is dried
-over anhydrous Na2SO4, filtered, and concentrated. Purification by FC

Do B Bl BbHAp K Sho SRRy R3S rbet) 1

7 41 &yH6 acid3-Bethoxg-rytidd-25I)-amide H) 5.54-5.51 (m 2H) 5.28-5.24 (m

cal cd. MPolttcoambEessbrepdect asria ! oghbal Frigdpre A hBn Zibensy

Pyr Ei olforlthyhaﬁﬂao"ﬁ—mmln)b]dmbnmcaanldj A-B- (Bet)nz;dty})(pn@)pyrrdhmn@ewa)ﬁaxyha(iamlj%(az a;)r om c
a 0 rs s

gcés ?B F‘%’ W—Y)”d'”géqé'ga?"‘g %n[?‘r EWE'} 1, RSG%&%ETW)B%{F 7.67-7.47 (m

6H), GHBRAMR @ﬂwSmdeﬁa@%a (56151§3 $45(s, (mg §134g)11 (n5 4); 5.993s,(H), 2I6)5,7 612 67-4.62

1H) 65- 2.
e L A NI I N Qe s

1 (2- %i&bgowhpmmfwswwmqnem meaawm hﬁxaqpxéé -MBY daRldl §rne;: ﬂzaﬁlG?r boxyll
aci enzy yridin-2 -am de 1 H NMR (DVSO d6) : $10’ 1 H,
8 05 ((§92§5Houn¢ @@%[@W(m 2H) 7 64-7.52 (m | OH), 6.76-6. 74 (m 1H)

5.53 (&g |§"Br{]ep§re96frc(rﬁ 1 2- &%rooérb%ﬁylé%?mhﬂeJ%a%xghg ‘écﬁ:l”beﬁﬁ) est%r Iahd( BS,

2.22-1.92 MS: cal cd. for
csszswttwy ;wsn %Ylpmlrfeoaﬁoﬂesswdefqu\mau synmeéﬁpofepﬂzoildlne-2-carboxyllc acid

1-{2- %gé hg?yhnﬂyedﬁge%bm,ggbdr%hpmzdxa poyl} pyrrofi di ne-2-s-car bo-

o xylic OXY- pyri -am de -39 13 DEC 2005 The title
corrpo@aﬂ-(3@q3h@papmﬂlar?cﬂpathagwﬂ) pamelidinesi-carbaxylic acid beoryltasterbel ow from

T SO RSO SA RS L P B P by B ) Sl
- OXY- [5y28-8l18{@; gH),-ane (irs AJ-B, 3.54 45,G3B), 3169=3.83 (R, 2H}; 24%-2-30dny H)xP.18-
o 17 QOFEh Pt Jesy sl QB VR0, e ydodie BsBgaly o3 (m (111,
6. 85- @yBrZ:Iiﬂlne-Z—SFbarbdx;ﬂ&-dhlﬁB{nathdxy-byrlﬁn%y[ﬁ-aﬁﬁdé hydrdifromic 8€id(satt, 1H),
2 20 bR ot B! S8 im0 T AT S L
-2 -yl7 gra7 66 DY H),-073 (Y, |1H9||410E(:i 3HBBRG45 ¢magHy henzyl (neItHer2.24-
2.14 (m, 3H). ES-MS: calcd. for C44H,5N50,*2HBr (221.26); found: 222.2 [M+H] free base.
1-{2-R-[(benzyloxy-formyl-amino)-methyl]-hexanoyl}-pyrrolidine-2-S-carboxylic  acid
(3-methoxy-pyridin-2-yl)-amide
1H NMR (DMSO-dg): § 9.82 (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 CxsHN4Os (482.57);
found: 483.3 [M+H].

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

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

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

formyt-amino)-methyl]-hexancic acid A-7 (R=n-butyl} and pyrrolidine-2-carboxylic acid (6-

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

1H NMR (DMSO-ds, 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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2-chl orocar bonyl - pyrrolidine-I -carboxylic acid benzyl ester and

3-benzyl oxy-pyridin-2- ylamne is reacted to give am de internmedi at ¢ a8k 2005
described for the synthesis of 2-S (pyridin-

2-yl - car banmoyl ) - pyrrolidi ne-1-carboxylic acid benzyl ester in Exanple 1.
This internediate on oxidation with MCPBA provides the title conpound. 1 H

b5} P22 0B in, 71 65T it Brint Oy o5 Y s s Blogt e Ll B8l 27
4H) . F_Sur:}ﬂﬁg'igals[m;i]gg; 025H2I5N305 (447. 46) foun)c(i 44?I§ [|\/|+Hj ) de
e o BB orrenmed ki, 2 ehBr R AR E SR Pl A heror siet and -
ngﬁ;qw@yhlghg«ﬁammb rgwgél bi&-@rohﬁel ﬂen\sdmed vahrm desdsicisl aesl Qﬂj]ldwedHy Nl\/R45
E m ?hﬁf?aé@n'(p;os‘aés %‘Q 9%5@%%% aslg‘@ﬁcrl%d A @eswnz'w—ﬁgz% W%hd'aa 21,75

4H) . Eﬁrﬂ\ﬁyh&ﬁd:dlﬁyrldﬁ-z-yﬂéﬁxldqubr%écud 63i3n Qﬁémpfeoﬂnd 314.3 [ MtH j free

base. benzyl o am no t hyl] - hexanoy

-pyrr oq 5651%@2@@ MP%B)%Y'F?%‘FW“ PyY %’&129110‘56] EXHWQ'Q%PBYW-SEWI )-ami de To
a sol Jd I { equi v.
n dr%ﬁﬂﬁﬁf’ﬁ"*gﬁt?ﬁ R IREED. 105 @5, P FT RN, BRI I a4 P )

B4B6 4GUMy . IH)f BRY St (hy 2Hhrf. We4@2 (B 141, 3726. 5ﬁrbh 2H), 2.49qLID§ (l)1 The

result [ g r reaction mxture is
parti tdl HE ?Mlgéetga\ﬂggni%ﬁ? dglgag)d?%’g%ﬁ@l rupés%% dim%#e organic layer is washed
W th tﬁ’Sﬂ@-banzlyleny-pyadwmonﬂﬂwdwdm&hﬂm& adldd®Dzy! dstex er ed, and

cone bty Mol 11520, A1 L R e RS TR ad B °,,
( DVBOd (0°¢: KEKI®, (1812 g, 8.09HhmoB .31€xv. LB ddued Hipljowedots: ﬁel%rl bromids 3§85 al, 32 (s,
or) . SRy Sl o B il iy oo (i, Mk 000 Tk
(574. E‘ré'actlohomxdxre Wﬁjlmeﬁl\mlﬂﬂ EtGAe,nwhmeCGBw;th brine, and saturated NaHCO;. The
L Rl A S ATPA TS b S Pl i
accor c(hebgantacEtGAnerZa’l) divescthed mﬂe cédmpod &4 Cdlenesgloilxy -
o MR LB TSR 2B A T 097 . g7 o,
= 1, Rm, 2H)-€ 8£6Z0[ (In, IH]] 9&@15)51 (m, 2H), 5.28-5.24 (m, 2H), 4.79-4.68 (m, 1H), 3.69-

3.59 {m, 2H), 2.46-2.07 (m, 4H). ES-MS: calcd. for CxsHosN30,4 (431.48); found: 432.3 [M+H].

Pyrrolidine-2-S-carboxylic acid (6-benzyloxy-pyridin-2-yl}-amide hydrobromic acid sait

1H NMR (DMSQ-ds, 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 Cy7H4gN302*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-dg): § 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 CsHagN4Os

(558.67); 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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1 HNWR (DMBO-d6): $ 7.47-7.46 (d, J = 1.65 Hz, 1 H), 7.15-7.02 (m 2H),

6.17-6.16 (d, J = 3.85 Hz, 2H), 4.54 (bs, 1H), 3.86-3.7 (m 2H), 313N

2H), 2.28-2.05 (m 4H), 1.64-1.45 (m 6H), 1.06-1.04 (d, J = 6.32 Hz, 3H).

ES-MS: cal cd. for C20H27N306 (405.45); found: 406.3 [MtH A-8 is prepared

from 2- chI orocar bonyl -pyrrolidine-I-carboxylic acid benzyl ester and 5-
I,.gxol as escrlbed f r th

d thesjs, of .
oyt 1 oD e SRRt IrePtes qroopipimaon Geatigl PEARPHRS AIRSERAEHPRION T sl ()
in Exabnm esler taf S{(bemztdxy- fBﬂWImo)%Mhylpﬁémmy|a)CItDYA-rTO|(Rdm-bawl) and g%yl ic
aci enz e e
6. 17- Byeiding tbOfv'wﬁq'\J’&B BRI aindin 2 - oiae s 0f =2 = IR
3.7- 3-@-%er&gbxy2c5<y m 1H) 2 14-1. 98 (m 3H) *ES-Ms: cal cd. for

C2OH2ON2CB (3 (}B Hé?m P}/ I ne-2-S-carboxylic_ acid

( benz dFMNMRIOMIO1 )swp)za%j@ Hb'éir%‘ﬁﬁf g a‘%m(SsaHt) 78647 NIRRT, -68): ~

7 49- Z %)(ﬁog-?'os(%’ré%l-lﬁzs 88. e*ﬁz(éﬁ 1?—r)74 654(611(m'1 1'1:% 3%6%%5%?&»—@‘12 gégbsESZ?d 5
5 22 2.2011)85 Qnsam 2. %&1 (7, (g GH)B 02753&ng BHHzESMié ca;kcdmorzcmHéawoaH)

ES— d r I\MEZOB 234.1 found: 235.2 [ M+ Exanpl e 34:

1- {2 fﬂ%% foufu? 3g§ !j - ami no§- nmet hi/l ] - hexanoyl } - pyr£o| :-ﬂdi ne- 2_”2_ car bo-

xylic m%bemow-ﬂ+mrwb&nﬁ0&[lga'®]ammw¥r8ﬂ§dil)e-dm&!boﬂiﬂls t acide kengybund i s

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

for nyl -am no) - net hyl ] - hexanoic acid A-7 (R=n-butyl) and

pyr r oI2|-ccl1|0teeeﬁbmwl-lpgor91ldlrte-hca[bo(tﬂlcz-acdi fbamaylo-astarz gnd, FHhkinzyloky-pyndin-2anm de

ool Do liBtoafe it vt oSy Raabd kOO b ahed. 5 o5
(d, J2=zyl-8abamidyl)-pyrrblidine-3-c@tByl& daid bardy| eBer58 Bxbmple2H) ThiBinB8medimte dn H) ,
oot Bl oo bt e gy (P 30, B N ool co. for
2-chl dt-mmRb(@m#;@my 15001 231 D@ -(fn, A& bmzyJSI 16 (m;|1d1)bmzyfl 3%6h.et2H)ng.3%-5.21
oyr r ofaidfRe 2747841 9k S Fa) aeio2gBoEid J8° AP BsmbisT Bt sal 1)
in Ex@;;ﬂzgslabs (847546 foZmdMAam[W}b]enzo[ 1 3] di oxol - 5-yl - car banoyl ) - pyrrol i di ne
_7| 5_7C rygr%)e('ﬁflr{eg#-cqb 5.)/ Asi f néelgﬁer[b]iy gfyB‘I )Qrgyr(lmn-g-yl)-%nzmyhydrolrémlc L H,
acid salt
The removal of N-benzyloxycarbonyl group with HBr-AcOH from above intermediate
furnished the desired compound.
1H NMR (DMSO-dg): 8 10.8 (s, 1H), 8.90-8.88 (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
C47H1sN303*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
ml) 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,SQ,, 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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1H, 3.73-3.6 (m 2H), 2.46-2.38 (m 1 H, 2.15-2.02 (m 3H). ES-

for C2OHL8F2N2OB (404.12): found: 427.2 [M:Na] Pyrrolidi ne- 2-S- caﬂéo@@lﬁ@’
acid (2, 2-difluoro-benzo[1, 3]dioxol -5-yl)-am de (hydrobro- mc acid salt) 1
H NVR (DVMSO-d5): ~ 7.63-7.33 (m 3H), 4.56 (bs (270.08); found: 271.2

[ MiH] . Exampl e 35: 1-{2-R-[(fornyl-hydroxy-am no)-methyl] -

it o BN RSO 10 8 TP IS o8 kol 20 SR0HAr ey P g e T

2- [ ( besromyb.08 Ym, Dei),ny.B8-BrEcnE,-4R), 3y07] e i) d. to-aFsdmi-4H)( Re6-1ea yh) srland

Byif"%@-@?%%i{ﬁﬂ%iﬁﬁﬁm iRy e 1o e RN SRR roind sea AERI L 1y 60 7 10

(m 7H), 6.89 (bs, 1

4.55 (bs, 1 H, 3.8- 3.71 (m 2H), 353(bs, 2H) ,

3. 27 (Examplé33: Z-Qmi(fﬂﬁnﬁlmy#b&y-ammd) ihethylehdxanby}ipyrbsidiféR.S-cirbolMs:

cal cd or 4);.found: 454.3 [MtH . A-8 is prepared from
2-chl &hﬁé?%ﬁ?"fﬁ&i‘?'&’%f’ggﬁg 4’“ 192 hoxylic acid benzyl ester and 3-
phenoxyeatitiel tarapadd®s prapafstl betorting BYGEReSI $’r@<fedmse' POKrbl DgbanBAGHOXY! i C

2 EnbapRoR ekt r%xgﬁeéh%dr O TSy e | XS Aok Bz y

est Sr((ﬂerﬂo MORIBIIEihidebAS (2= Trih £ 1 RIBB)beRzdtbsRidolm 1 F),
m

528-

2. 12- 1HM DW@-%E@W (/é‘ﬁl (éld_l-)j = bP5 @SHQLN?@Z%A@G 21*7)) 6. 1]7&,11(‘Qifd 7.3

e b3 DL A, T houn g B of Wi Rhge BRI M S S )

8H), PBH111.869704 (d, J1= ﬁ)32 HWz53H]. 3-MB: w,elcdsfcmd:zaH#anaMOSm&» foand1408.32 (m

11-1) @il 6- 2. 05 (m 31-1). ES MS: calcd. for CL7HI6N2Q2 (282.14);
283.3 'f'l\}ll' . mpl e 36:

f ound:

1-{2- A-B (ns mfﬁpﬁreﬂym@cidmmaobonﬂtmm]ldlheﬂ aaalyaxylig yacido beridyh @ster Sindabbo-
¥ | . he fi ;
Xyl1cq Cor%ﬁ ‘égd'@dl gﬁeg%’ﬁﬁﬁg' Ror 2% %yﬁ?%r%% 01_ f‘y(rtdenﬁi'?%%%i‘?&&ﬂg ackd

pr epare nera ocedure
for nylpyadmera)yl awidey(hydrobscamio acid salt] io ExampieRkn- but yl ) and

byt rol @1.;1,;,,@@&% lsi -c%?lgﬂp{ssr?q Tl r‘éﬂﬁﬁfeﬁyé{! Ry fic K BRIPedleP | X = B00,

uor o) - yr| oxl dation’w

1 H NYR KERSOMSP:d$107.6-7(3 (M16H), 7.278R (s, 2]—1),|6)17 8.181d(3,= LARAHz, @8 (m 1
T80 851 b, By, 4.54.45 (m, 1H), 3.7-3.6 (m, 2H), 2.5-2.34 (m, 1H), 2.14-1.98 (m, 3H).

'ES-MS: calcd. for CaHzoN2O5 (368.14); found: 369.2 [M+H].

Pyrrolidine-2-S-carboxylic acid (benzo[1,3]dioxol-5-yl)-amide hydrobromic acid salt

1H NMR (DMSO-de): § 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 Ci2H4N2O; (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, R, = 5-((2,2-difluoro-

benzo[1,3]dioxol].
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7.45 (m 1 H, 475 (m 1 H, 3.52-3.80 (m 2H), 3.32 (m 2H), 3. 05(
H, 2.14 (m 1 H, 1.94 (m 3H, 1.50 (m 11-1), 1.35 (m 2H), dZ(nhEEZDDS
3H), d 0.84 (m 3H). ES-Ms calcd. for ClsH25FN405 (396.42); found 397.2

[MH . A-8 is prepared from 2-chl orocarbonyl -pyrrolidine-I|-carboxylic acid
benzyl ester and 5- fluoro-pyridin-2-ylamne as described for the synthesis

of PYEAUY @g\pgo%a)’ BPYB-7 3R, An)PY B 48 b - A8 4%5(BY JLOPEPLC1af 1 d

salt) 1n
1- (2- B-g6¢D6r(my 12bRy3.68r(by. 2032 thset b 2.3hQN O] JHpYIrG31 #Ei(me 6BH.S1.04r boxyl i

f & 10 66 1 ,
S 35 iy ST BT O LI ARG & 108 (s 1
4.88 PeB lﬁmrepaﬂreﬁqrc(nnz-d:hlbl)qca&zoﬁvl gymolidinke-1- GarBﬁnynmacm—l):enzyl %tﬁ(rmandl 5H) ,
1.72- 1 1.2 | 100 3H) .
s e A pgpthoostidll Bl (3 oesdiioddohale, sviferi pf ByrmotaineA™ 20
1-{2- Bait(ohﬁi&acldqxwrdfn@mrywamﬁbmwwalﬁbhyd émdﬁeal&)ﬁnﬂx}amﬁ‘r ol i di ne- 2- S car boxyl i
C aci %%— ??r: |Hioqr_|§):-bleélg)é I%yy% c%l %ﬁnexls PyTY, hlelHa }—Q:Dgas%;(ﬁc ag en]zy L (S 1
(m lesher 4.86 (s, 2H), 78(m 1 H, 367(m2H) 356(m2H) 292(m
1 , .d 2. .01 11-1 1. 91 2 1,82 11-1 11-1 1.36
(m i (OpS0-" 397583 {a Trind 55183 Bt 5c2r £40 (T2, BB 0
(486. 3 3. 729 %m, ‘é?ﬁ z&mw (m, BPHHRH 5-230% (m, 3H). ES-MS: caled. for CagHisFaNOs
6-[1- 2 Ré(forrryl %/ am no) - met hyl ] - hexanoyl} S-pyrrolidine- 5:

carbo nioHed: 427 acid nethyl ester The title conpound is prepared
accor i ~5-y1)- -
Py %nﬁﬁ:)e‘-?-éﬁ‘(ﬁa?‘:?ﬂﬂﬁc adiy §2A- érﬂﬁmozb%ﬁi_lﬁﬁ‘,sﬂuétngfig!r 5yl)-amide  (hydrobro

formyl “am no exanoi c acid A-7
6- [ ( pymie@cici$al8- 2- S-carbonyl) -43 1 3 DEC 2005 amino]-nicotinic acid rret hyI

NR, ( SRRy yad7 33 i S ApsE B ) .o 958 PAfI°A 02 po %ﬂ)
4. 65 @R-2.18 (m33188 EScES: GEHW f@&r GRH(ZMNID:HP70.88)6 Poupd 22HE [MBHU3 (m 1 , 3 06
(m 1H, 2214 (m 1 H, 1.86-2.04 (m 3H, 1.54 (m 1H)), 143(m1H)

L 22 bdfhatd) 48 O3S rordiny BBl et noaRS A MG AE% 46)
1- ( 2- Rafioxylicnatid-ipbieosopy-phemy)3-yamide - hexanoyl ) - 4- R-hydr oxypyrro -
o1 SRR, BBl B RO e Bt AT, SN  .
formyl-amino)-methyl]-hexanoic acad A-7 (R=n-butyl) and pyrrolidine-2-carboxylic acid 3-
phenoxy-phenyl-3-yl)-amide A-8 [X = CHp, n = 1, Ry = 3-(phenoxy-phenyl).
1H NMR (DMSO-dg): §7.95 (bs, 1H), 7.60-7.19 (m, 7H), 6.89 (bs, 1H), 4.55 (bs, 1H), 3.8-
3.71 (m, 2H), 3.53 (bs, 2H), 3.27 (bs, 1H), 2.27-2.05 (m, 4H), 1.42 (bs, 6H), 1.01 (bs, 3H).
ES-MS: caled. for CasH3iN3Os (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 salt) in Example 1.
2-S-(phenoxy-phenyl-3-yl-carbamoyl}-pyrrolidine-1-carboxylic acid benzyl ester
1H NMR (DMSO-de): § 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
CasH24N20, (416.17); found: 417.3 [M+H].
Pyrrolidine-2-S-carboxylic acid (phenoxy-phenyl-3-yl)-amide hydrobromic acid salt
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fornyl -am no) - net hyl ] - hexanoic acid A-7 (R=n-butyl) and 4-R-benzyl oxy-
pyrrolidine-2- carboxylic acid (5-nmethyl-pyridin-2-yl)-amde A-8 [X13 OEC 2005
(R-CHOH, n=1 R = 2-(5- rrethyl)pyridyl]. 1 HNWR (DVMSO-d6): $ 8.4-8.3
(mlH) 817801(m1H) 7.86-7.75 (m 1 H), 5.36 (bs, 1 H), 4.83-4.78
] =842 &7.67 Hz, 1 H), 4.56 (bs, 1 H), 3.89-3.73 (m 2H). 352(bs

2 b a??ﬁf%ﬁ%@é%z?fgwo?@‘gmé%f gt ensddog iy

A-8 lsszraav-lzes:t {mh OTH Y- 2RI I2108Y(H)GH)PESEMB] 841o¢:- for CaHEN0,I @82a1Y fberd: - butyl
ester ESS @I Eret hyl - pyri di n-2-yl am ne under HATU condition to give proline
ani de? ilWiH-ve which on treatnment with 4M HC in di oxane provi des the
desired am ne as described for the synthesis of

az et | gixample 36( 4=~{Im-lw.bﬂwrh)djrﬁxﬁ-am|l)o)alliﬁbtify!]ﬂlyékamilyl}éﬁyrﬁolﬁﬂhd2®-bhrbdl
nple 18., 4- onx P%i“oﬁ‘ "%ZScarboxyllc acid

(5 nef‘M!l‘FaWr(P ‘Wé° %M‘%Y FeY)-AMORVR (DVSO d6): 8 8.42 (bs, 1 H),

8. 15- 3”hé2titkdcorﬂpour% 4ptdparel Bicordin 6[07683er6rT‘PréceHhre Al frbdr Z- fb@nﬁﬂ&:x H,

4. 77- 2.97-
> o7 yrmpol rnq;hy!léyxmouc&.e&&-ﬁ (G S8 3 TPkITS Sproaimaciaty 5
[ MtH| ﬂuoro-pyndm 241 amlde A-8 [X =

n=1 Ry = 2-(5-ﬂuoro} pyridyl] followed by the
- R-benzyl oxy- forrryl hydzr oxy- am no) nmet hyl exanoyl } - pyrrolidine-2
-s - @a'ﬂﬁmfyw'ﬂb -met hyl - pyri di ne-2yl)-amde 1 H NVR (DVBO-d6): 8

8.4-8 : : Ind-
7. 56- M%b”g%ﬁ) °8)4]5§T 505 1D ool i 71 (e a3 b, Voo oty
4.05 7S, (mi 1H),4.25 (m, B1)68.52-3.80 [y, 21), 8482((ps 2HH).05 nlBH), Bst4 (m, AH), ‘29439 ( bs
4 4 6 cal cd. for
czmifm%é? 5308 ] 130, 20 R p Bh o 4B oD s S Eoa 5R1
I((Zj quzms(mmaxgouammz fM:tHMyI] hexanoyl} 4- )S hydr oxypyrr o-
I din - | C 2005
The. t A &5 USRS et ZE6rebanBRYroRubl T RGN Hof bty St shds:
2-( bﬁmrwmgm -X-gamire- asi degcnhed hfpr]thbemﬂmsa:s afi pyrmhdxneRsmarbmtyyd: )yacichd
480 0 r I (5-met hyl -pyridin-2-yl)-am de
A-8 [R '%7‘%‘?2? ytﬁf(‘gﬁ (hk&{JOB%’“%ﬁag'g %ﬁf'é é"%’ﬁé ?) pyridylj. 1 H NVR (DVBO-d6): 8
8. 31- 8-{2R-[(bendyloxy-faryhamitoHnetidyil-beBarbyl)-pyrrdlidihe-27/5-8arhoxyli¢ m atid) ,
551 , 4.63 (bs, 1 , 4.52-4.35 (d, J = 4.95 Hz, 1
, bt ‘Fﬁ“ll" g’it)”ﬁﬁ%%z (bs, 2H)( 2" 70 (H)bs, 1, 2. 69((bs, 3H) |
2 21- 1H9~7MRWDMS® ds)l 584-66 &2 10 8.83)m, _1H§258.1(1_(rﬁ;31lé|)j d .75 (&, Q) Hz44 Bi) .
ES- M85 £, ), SRR R 50 (30715 Y67 (UMY 3383 244 (m, 1), 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
CasH31FN,O,4(470.55); found 471.4 [M+H].
1-{2-R-[{(benzyloxy-formyl-amino)-methyi]-hexanoyl}-pyrrolidine-2-S-carboxylic  acid
(5-fluoro-1-oxy-pyridin-2-yl}-amide
1H NMR (DMSO-dg): & 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 caled. for CosHzFN4Os (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)-

-43-



4-S- O benzoyl - pyrrolidine-2-S-carboxylic acid (5-nethyl-pyridine-2-yl)-amde
A-8 is prepared by the inversion of 4-R-hydroxy-pyrrolidine-1-carboxyl

acid butyl (5-methyl- pyridin-2-yl)-am de under M tsunobu condition? t%Défim@
4-S- O benzyl oxy proline am de derivative which on treatnment with 4M HCl in
di oxane provides the desired amne as described for the synthesis of
azetidine-2-S-(4-nethyl -pyridin-2-yl)-am de hydrochloric acid salt in

g, O 624, e g

3.83 (@ster].2H), 3.03-2.94 (m 1 H), .45 (m 4H). ES-Ms: cal cd. for

.Cﬁﬁ('?rl3?*@%3@39%%%&“%&9@%}8@@ E“.*Hyg’?%rxf‘fp@r ﬁ% & e OBy %SQW c
ac | ge (4- a;T)hngaggf, H ), @Szfzﬂm ;EH};[ﬁ( tdi%(rﬂ'h‘ﬂ;l))t speqn?dm?mnq (m)s 18, tepaff-e;_me;gnggg |dl: ng
acid A aén?rauﬂﬁb,) 1A“??d (”p"'yri_gi |1ﬁﬁ%g@/ﬂ6‘3£y%b @E‘*g‘?( Eg?'\"gy";'ﬁ for

et hyl -QyHANIO-(22048);, fotinde42¢. 8 MXHE (R)-CHOH n =1, Rl =
2-(4-ethyl)pyridyl]. 1 H NVR (DVBO-d6): ~ 8.38-8.36 (d, J = 4.945 Hz, 1 H),

o 12 Bl du" gt fidly Mortarlio ey Tsblout e Byl 5

(bs, Zid)ne 3-Sldarbbgyliclibid (Mh?lrﬁﬂ(%&@kﬁl)-aﬁu% 2.09 (m 4H), 1.63-1.33 (m

04 (b 3 -MS: ca nd: 407.5
[mH] Thg e ESFBP ?dpﬁpamd4aﬁ9%ﬁ'ﬁg¢90§§“‘if9'r Egcl’qeéff‘??eglf@%' Bé@éﬂmm%u d
t ert - Borl-amiiof-meng]- :kx@hml aciayrA di IRZn-BlLIy raﬁduntd%ehm lidiheu2-t 0 give

proline am de derivative atment  with 4M HC | oxane prOV| des

Phe. d@roa caarie S @e b CNTaEa YDIivn Ay I rodRy GLOH. 1 < 1. R,

azethlhé’t |%y§d1(§4 met hyl - pyridin-2-yl)- am de hydrochloric acid salt in
npl e 18 1 3 DEC 2095 4-R-benzyl oxy- ﬁ_érrol I di ne-2-S-carboxylic acid

(4 et H;rl NMER- (OMP-dp): $18)4-8:3 @8 11D JUREWIMBD- D) 7.88- 37U Bu g1 53§, (s, tH)s. 22 Hz,
o180 ot Ferag 4h, ¢% Bhup P8 A 1,00, I ol ST
3H) : E@ N, 2>§9db,ls %r2€693-11%m0‘2!'|)( 383- ‘41‘} {mf Bdhdt- 0%@6 §HD NE$MS: Erlodpl e 41
11t a0 GURHE Yo B ST L ettt ~pyr i i e 2191 ) am de. The ¢t
conpodnd i sprpwpdrfecdn abmzngx-byrc@d@eﬂ cppoxtiduacd Aemt-bui 2sief bantz $t oxy-
LS; %:nl‘ @9%6:@-2};@ | C aci (49 TLg%[qd &f’] Eﬁ_gﬁﬁ' rfé' émﬁféddenvgtlvzi YVh'Ch ?Pe A-8 [ X
(R 1r@a£rmt with :4MHC|R;n diogar(eaarpyldes Un@mshigd! emm 3s descnbed for the synthesis
of azetidine-2-S-{(4-methyl-pyridin-2-yl)-amide hydrochloric acid salt in Example 18.
4-R-benzyloxy-pyrrolidine-2-S-carboxylic acid (5-methyl-pyridine-2-yl)-amide
1H NMR (DMSO-dg): 68.42 (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 Cy5H21N30, (311.38); found: 312.5 [M+H].
4-R-benzyloxy-14{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), 4.854.8 (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 CxsHaNsO5 (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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pyridyl. 1 HNW (DVMBO-d6): $ 8.44-8.3 (m 2H), 8.01 (bs, 1 H), 4.88-4.83
(t, 7 =7.69 Hz, 1 H), 4.57 (bs, 1H), 3.91-3.66 (m 4H), 3.15 (bs, 1A)0EC 2005
2.3-2.13 (m 2H), 1.63-1.45 (m 6H), 1.03 (bs, 3H). ES-Ms: calcd. for
C19H25F3N405 (446.43); found: 447.3 [MtH|. A-8 is prepared from

4- R- benzyl oxy-pyrrolidine-1-carboxylic acid tent-butyl ester and 5-

der  vTPUE nedi, & Piekaied e HEaR cebeel PRISOLIER FiuP aYBePhiohs: Tou ™

am ne femytasino)-bethyijdrexbheic ayidt Pe?i $Ret-butyl) and 4-S-O-benzoyl-pyrrolidine-2-

coel! S [ERBR AL AP A3 88 LUBSSIER 1 29 %P o
g55t girriétbmpgumﬂ]hyl -7pyri_di ne- (2-y| )5 am geBi_E glVR (DNAB,% dé): 8 %921( b?ﬁ %H)H) :
> o7 3PoMMR oS eue) 35758 58 @y 21045 Pt Tt g ep. adiiies |

(365. 391-5.6qundl= £66 Hz, HMyH.63 rpl)e442:4.35 (d, J = 4.95 Hz, 1H), 4.02-3.68 (m,

4-S-fluoro-1-{2-R- Eé fornyl - hydr oxy- am no%- nmet % ]- hexano_ylﬁ -pyrrolidine-

2- S c&Boky? (s, ZEN.R- (B (ke d W) 289 KisaPhe-2291074m. dEDTh&4147 en.&hpd@Rd i s

pr epangss @C§ e dz [3H) e MS cande&dJA&l—%Bl‘ngV(QQ?.%i; (RPRZIGDE M+H).

fornyl - am no) - net hyl ] - hexanoi c acid A- =n- butyl) and .

4- S-  Bofubengaybpydpliding-Z-graasRexvlic acig (methylmyhidingsgyliramigey| ) - ani de A-8
X = N = . = ) i } . 18

b, aa. £ igered by e irslonier R GO LMY cbory e SlpSIRg,

5. 63- pyntsn%d,l)-@nide5nnqerHMrtSl1nqbp, candition gg gie 4-S-Ocepgylpyy prolige, amige- 3. 5

(m 4L rya% DS, Anl : v i - . 8921, 32 (M
o1y, PEOERE e onyuEhipet D MbyICHIL g Gebfes e rted it =

( 394. 4ejcribed derdthe3pmthesisifgzetiding2.§-d4-mrefhybpyridiniZei hamize ysdesedbiogel acid aci d
(5- m%?l\’ln‘@érrﬂ;ﬁé hg-2-yl)-amde -46 1 3 DEC 2005 The coupling of O-tert butyl
protected pral+ne (1 mmol) with 5-picoline (1.5 mmol) in DMV (5 nl) under
HATU (1H. SMRY(E3SO-ae) 518,38 (hisi $dprBoth866Hu, 2k Hhe2(38 (mpdh), dedi.61 ¢ Jfol | owed

oy mpodt A g4 it od s 140389300 005 SR8 oh iy QA AR ke (1T e
8. 18- @H).FI-MS: taltll., fo7CRB4:R,07 (325,37)Tokhd: 3265MMAHR4 (m 5H), 5.95-5.1 (m
3H), 4.83-4.72 (m 1 H, 4.5 (bs, 1 H, 3.75-3.59 (m 4H), 2.7-2.67 (m

21, B gk e A Sl g O i bR
( 5- netidine-pHraaboveyliz-acid (4efhybpyridine-2-yl}-amide
The title compound is prepared according to General Procedure A from 2-[(benzyloxy-
formyl-amino)-methyf)-hexanocic acid A-7 (R=n-butyl) and pyrrolidine-2-carboxylic acid (4-
ethyl-pyridin-2-yl)-amide A-8 [X = (R)-CH-OH, n = 1, R, = 2-(4-ethyl)pyridyl].
1H NMR (DMSO-dg): § 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 CzoHsoN4Os (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-
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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The above hydroxy conmpound (2 mmol) in nethylenechloride (20 m) is treated
with NN diethylamno sul phur trifluoride (DAST; 4 mol) at -70C. T&&LL 2005
reaction mxture is stirred at rt for 16 h and washed with cold aq. NaHCO3
solution, dried and concentrated under reduced pressure. It is purified on
silica gel colum chromatography to give N-protected derivative which on

treat negt, Wi t)h HBr - A i d i d...1 H NVR (QVSO d6): $ 8.41

(be- Fpehizyibe Bypefigine 8L 4b3 e g BFBR Mysahect amigey. “°5 73 5. 53

(H)d, J 1H MR (DMBO-d,):HD 8.48-844 s, J = 42 Hy, 34H 3861 (b8) 12)&02.%%;&%;1 i\,138%4)( m 1
, r

2. 2. 68-2. 1H). ES-MS: calcd. f
(223. 212&;91;-3.%51@,%2'}%@@943QERAQHOBH%;2&$§3§D@34@?S3H), 2.5&2.(:1% (m,c‘fH), 1.41-1.38(t, J=
4- R 1 15,6 921 2 IR EEMSMaiday br b1, AUOIG225.4% Pocl: 3]} - Py o L ne-
2-S-car bogyl iC aci)d (5-net hyl - 63’??”. ne- g-yl j)mtarri c?e The ti tlje conmpound i s
prepared according to CGeneral Procedure A from 2-[(benzyl oxy-
f or nyEXampley 4%t hIH2-Rilierrul-bydeaxy-atino)mathylihgraneyid-R-hydroxypyrro-
4- R-f l|igm@z@ééargbgﬁilcnﬁ:ggw_-w;ﬂn%bweet@%ylﬁfyrmi,Ce_‘iz%thepyr i di n-2-yl)-am de A-8

[X=§)-(_3H- , ) )-pyr|d¥>l. 1 HNWR (DMSO-d6): 5

8. 34- ghe1titlegcoypeund isopiapared pgcorging Bo gGeneralyPropedung Aifrpm 2-f(bepzyloxyeg- 7. 73
1 . ! i JR=h \ carbozvIB- 8.24 Hz,

(7, gy lppiof €5 feshithy (b opbemt aeh 24

2H), 3.5 ,

1.92 @@ommyl-mﬁqip-%ﬁ&mweﬁ-m?ﬁ = (BHpH-@Hen-=1 1484 Erg-(SeWflucretbgethybs (bs,
3H). %g" : calcd. for C79H27FN404 (394.44); found: 395 .4 [MH .
4-S-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester-2-nethyl
est er TFONMRSEIMBO dla): 618.44-8.35my-2hi).08.0% fbs: AP o884 8ttod F,7.69 Hzi pHpSG7

“phosphjy 1 a ' Ci )q kBT, )ad 8..added

N, N- EH]?&{)Y 8%}%z£m’d?@hrag§€§$ aﬁ e’ %%‘éﬁi@@%ﬂﬁé“? E‘"gm]@*)gb bo;g’d\/\f% g6 at OC.
It i s 3bt)i ES-MB: ablcdifof CrH1H 3,05 {H46.48); Yeumdd: 447.8 gvibed under reduced pressure
and reshpdue | s di ved i Lo 1S ] I I.pi.tat
hosprrie® Rp RS TRE LR 4eBrAbSEb e BoRIE Y 1 BUBE SR iR ¢ at o
under tnfedroresthyl$yridin-2-yDirGin200dderr HASUr eonditivn tor gile pediee i axhide sddrivatiteed Wi t h
nmet hangl.i.c_sodi.um hoxi for 2 at .0C ive title cis-h 0
ConodiEr o gt SRR Cigh Yoxand pRlides 18 gghearigh o SsTpRd Pl

1H), 3ydtheds 26 azetididddp-S-(RmbthyRpyridin-2ayl)Hride 2wOrbchiofld dcid sdltn Ekafiple( bs,

9H) . Eg Ms: calcd. for C' HL7NGS (245.44); found: 246.3 [ M+H].

4- Rf | UOr o- pyrrolidine-2-S-carboxylic acid (5-nmethyl-pyridine-2-yl)-am de The
f | uor iMFRbenyloty-pirolidine-Sicarthydlicacidi(GErifludroametiryl-pyedineeyyl)antidei on as

descr i DR IDMSO-de): 5 8.98 (bs, 1H), 8.5-8.42 (m, 2H), 7.62-7.47 (m, 5H), 4.84-4.56 (m, 4H),
3.60-3.61 (m, 2H), 2.97-2.91 (m, 1H), 2.3-2.21 (m, 1H). ES-MS: calcd. for CisHaFsNsO;
(365.36); found: 366.3 [M+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 = (8)-CH-F, n = 1, R, = 2-(5-methyl)-pyridyl.

1H NMR (DMSO-dg): 5 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 CigHFN4O4 (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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Exanpl e 42 provides the trans-4-fluoro derivative which on saponifi g%tlﬁﬁ:n
gives the corresponding acid. The amde is prepared from4-R-fluor 2005
pyrrolidine-Il-carboxylic acid tert- butyl ester and

5- et hyl - pyri di n- 2-yl am ne under HATU condition to give proline am de
derivative which on treatnent with 4M HCl in di oxane provi des the desired

et dl TeecBiblf GPGdent 8t Bisiciel RHe (Dinmo) with 5-gicaline (1.5 mme)) inDF 5

gxzimz?I rel) yaderiHM\EﬂN/M(rmvst))and@ ,N- ‘ﬂlsapw{nﬂe@yuarem(at(ﬁ ramel) @oaditipiy goslglqzv(vgt) bg )

55, 778’#"%’%91{95‘."3‘?5 ?"ti)tE,zr’ Ffl‘i’-'@"’ré’.ég%}%.(éé% ﬁéibghé@' C}"%%Sﬁd (m 1H) . 2.68
e
~he>  {-9F3 1 5 RE82: P 72 Ehifilk By/PraiPh )-ami d
£ iy it
4- d.f|(3§¥agi§%qnai ?ﬂh\"%ar boxyl 't aci d (5-met hyl -pyridi n- 2-y|>/)-arri de A-8
[1X = Q:E-lﬂéjdgo-fyiroh%eizgt{dibﬁﬂlft%dld R5-rietiyyl-pykidihd\bipheaiviie d6) : ic 8134 (bj, B
5. o' vHe abaip, iy GO ?@w')k%m%hﬁer@cbm'dé%o i) brassed wihaph- (&

2. 4 ?dléﬁylélﬁﬁlno sUﬂ)hur #ifteride ASN4 ilol) at -APCLTHEN, (r@&ct@H)mlxﬂ-Jr@@ sir@d atd, J =
6.04 Hz S-Ms:. calcd. for Cl9HZ26F2N404 -1 -di car box?ll_l ic acid

1-terth 6@&9 fb@ﬂ@rwashﬁét%% cgldt 89- HaHG O gidlltiopn da?d 08| gencenfrated dender . 3
mol ) degudeat ﬂsraékﬁﬁ@ R hé RUIHEERY 6P Silich det RRARH chilRRtodraplfy tddT?Dé)N gf&émbée at

-70C. After 20 a solutjon of trans-hydroxy corrpoun
met hyld@r'?éa‘M?IW‘FrH@‘ trsatmeptw%h HBEAGOHPIPEdRs ABIORCRIAGUEY: The reactlon mi xt ure

|5 varieANR onERLyANg sl @LYLRTE Prsios ngdqeﬁ 8 b, 1Tl 200! @R it ure 1S

war med u | ut ed nor e t hyl ene chlori’d It i's washed with

sal i né.7 é%'ia(q J g pRdr Hz dHy, 4. @Iu(bSedHé»ri?dM-ﬁ@?J{m BHE 320/h8. dem;éhh) r&f®tbsunder
reduc I t EtOAc in
hoxancPE 882 ticm, “Eﬁo@%y%isﬁ% 'BF‘C"“W?CEB%%?F@“‘E A -

1

3.91-3.79 (m 2H), 7 (bs, 3H), 2.98-2.88 (m 262256&‘21
1. 48 (Exampie)43: Esiﬂsortz:am‘{ad% [(fesmythyrirgoy-aming) mgthy xbenaw)ﬂhnylzop

4-Di - fisqzra%w.e% (8% gwgegaamxyyg%nﬁaéd (5-methyl - pyri di ne- 2-yl ) - ani de

The fluorination o 4-oxo” conpound under simlar reaction
condi tThentities campewnd ésd prqmr@amr@ngztog@wwea’ qogdurg- i fromudi(berieidyat i ve

wWhi ch (93 AR AR Rkafbit 8Rid RS (R=n-butyl) and 4-R-fluoro-pyrrolidine-2-carboxylic
acid (5-methyl-pyridin-2-yl}-amide A-8 [X = (R)-CH-F, n = 1, R, = 2-(5-methyl)-pyridyl.
TH NMR (DMSO-dg): 6 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 CygHxFNLO, (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 mmoi} and
benzoic acid (1.5 mmol) in THF (10 mi) is added N,N-diisopropyl-azo dicarboxylate
(1.5 mmot} in THF (5 mi) 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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corresponding acid. A-8 is prepared from

4-di -fluoro-pyrrolidine-l-carboxylic acid tert-butyl ester and 13 DEC 2005
5-met hyl - pyri di n- 2-yl am ne under HATU condition to give proline am de
derivative which on treatnment with 4 M HCl in dioxane provides the desired
am ne as described for the synthesis of

Exarpi iy e s RS et it 9%‘“’“?“”8*‘@%%?“%“‘“0 ¢
8 13- giveditieesis-tydeoxy. @pnpgundl H) 7 94 7.91 (m 1 H), 4,98-4.93 (t, J = 8.24
2 4-,
2. so- 2 baMs BYS) é%%&mﬁ*éw s, b2 R e 2 B
2 B Rl Oy am o) ot hy1 1 Fexanoyl ) &R ot howy- py 1o
lidi nEOWSaé%lM;Eyﬂ C )altci d (5-nmet hy?/- pyri di n-)2/-yl ) -am de Th)é Ito?/t | e conmpound
ics preﬁaﬂ#&nbrawnbddh@-z-s-@bexyilc &itg@mfmyéibyfrmnb -?-yﬂ)é:hghieyl oXy-
- /. ( R=n- but . .
471 e AR b P Ryl fadi i oSt serklfon s pescnbed 1) - am e
AI-Z)I?/B [O>Eé<gmﬂ7}d$ r4gn6rcﬁhﬂe@VH18 nrags-g(-)ﬂdaro <etivhtive nubiidhy loh- paporhidation é\il\/lfhe 11 ¢
Ny Spbiponsing AT atfide i gpared Forta-ReflgS pyrol r?%"t-carf%“c asgorts 75 (m

iH) ?wﬁ@ -3t 7arldT5-rhet hpyﬁdﬁ&-y@nﬁfé Umtier4HATUSedritionSto gived profinet Gmide36 (m

1.64-1. 44 ES-
c;? cd def'@""ézww%br\%bé' teRpt Aih 4%"@ '“4‘5%*%‘9[ Rm!ndesA‘% ﬁg%s'fsag%a'ﬁeda% rom
4- R- hyjdeented st fHé' sﬁiﬂ&%rslofzazbtlﬁméhps-ﬁhinﬁétwupﬂrldmWf—arhldbwﬁydﬁﬁhﬁfncadﬁh 5-

met hyl - ﬁyl‘l di n- gl am ne as descri bed bel ow
4- R- moeh8xE*39R1e dBi di ne- 1, 2-di carboxyl ic acid 1-fart-butyl ester 2- met hy|

ester JFoNARIMMSO B@m(s?éhm &, J)é o‘szHimﬂl) CB<Y4-BW1r(e| 3 digsz iz 21 gayboxyl i c
acid 1l-tert-butyl ester £ qui v.) are successively added
7G20 (7198 0 gTHIGS. 790 B (6 681 Hanit). Aechips. 10U 4501504 B

equi v a t I d v ght The
react #onﬁ#xturg '-gi ?%%%’?h%&%ﬁ@a@%@ fdé?’t’ﬁe %ili%ff)eﬁ{sugfj'ts are

- 49 1 224889+2905 rem)ved by filtration through Celite. The reacti on mixture
is washed with water, sat. NaHCO3, and 10% sodiumthiosul fate. The organic

: ?éﬁr Ex%#ﬁlé edgpven ﬁ&ihﬁéf&ﬁz%@ﬁ% !& hgﬂgc%x?fﬁﬁno?%tﬁﬂg)ﬁéﬁéﬂd}flsﬁgyﬁiél?- ?'mvela
H, 3) Ble32-§2ca(rhpxndl4)amé(%me@shldawr e-2iyj)-amideo (s, 3H), 2.54-2.47 (m 1H),
2, 18- 2I'hgaht@'bonlt'ligundl155§r¢-3f>§red3l.i&oorc.‘méJto (GanPHD Proeedure A from 2-[(benzyloxy-
formyl-amino)}-methyl]-hexanoic acid A-7 (R=n-butyl) and 4-difluoro-pyrrolidine-2-carboxylic

acid (5-methyl-pyridin-2-yl)-amide A-8 [X = CF;, n = 1, R; = 2-(5-methyl)-pyridy|.

1H NMR (DMSO-dg): 5 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
CioHzsF2N4O4 (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 chloride (1.3 mmol) in methylene chloride (5 ml) is added DMSO (2.6

mmoi) 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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M5: calcd. for C12H21INOS5 (259.30); found: 282.4 [ MrNa].

4- R-met hoxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester TH& Bbo18

met hyl

THF/ water (180 ml160 m ) and cooled to OC. A solution of |ithium hydroxide

ester (5.0 g, 19.2 mol, 1 equiv.) is taken in a 3:1 solution of

(1M solution in water, 38 nl, 38 rrrml 2 equiv.) is added, and the

A od S O oo St bl ol SORSELC

reacti

oC. TH'eexaesgwesﬂ'leM-bx@cmrdp@irfd and r| nsed with Et OAc, and the m xture i

comeerh S e SRR NE o SRR/ 0 U o b S BRI B e

O d6) :2.862-2.58 ((h9H),11.49 (bs49RR E8-RIS: é:m:d Yo, HANCR (24344)] fddpd: Z44DMBH3 (M

f5 (I;?, Cl‘%?'s' éé*ééyr‘%%‘é@gﬁ-cawgc cﬂ{w T‘naw-pyﬁgine 25-yl)(ar|1|]nd9|_|) ES-Ms: cal cd.

4-R- wermuonaat&r(& tn@tabwe molsco @brpduyd Qﬁdd?%ﬂﬁ]dr)’eﬁbh @bhditith as desdribexy! i C
acid tert- bﬂ ester solutlon of above carboxylic acid

(4.20 19, &afnaenﬁ%mrowd@adhe ~daPlé°r°sa%fe/é§ S sarerifisalion gues thas n

86 mTQ:'orre§p@ﬁM129‘éaéld R-&il@ yﬁrﬁp&'eﬂlfﬁcﬁh l4ﬂtﬂ fbaro_fﬁlrﬂ)hdiﬁé 1-E8Bdxylid atidedHiblty .

HATU (9. 77

S

and

e resulting mxture is 'stirred

h
A A HEF’?“ HATH sangiteminsive REd8 AETdmderiaiva 0%

Citri Guel &n tregﬁ%n@&ﬂﬁw lﬂ HGYﬁﬁlokﬁné’\@%b%@s Yhd dediret Pnird ds aaidibad esh the HCGB,
over ap@yi’rous Na2SO4, filtered, and concentrated. The residue is

dried

pur i f iYathegis

as a
821

tesolld 1HN|\/R(D|\/ISOd():SlO7106(m 1 H), 8.33 (s,
m H, 7.82-7 (m 1 H, 4.63-4.54 (m 1 , 4.15 (bs,

3. 65- 3“'6[8 DMW dsB.548141-8, 40:'6'&(!) J 2082 He, 48).(813-84p, (d2J $8.52Hg! H)ny.94H) |

1 oo 37612( 93459"3 D) 828z, 4B, £075BINIRH) 3396800 fm, AN 20484 °
Z2-§-car oxyli ¢ agl d

t ol i di ne-

(5 rret(h‘yl1+-|c)y2469+2'ﬁ&(lyU) 48208 1.65 tzo3HONESNIS: caled fomCiH k.0 (241.24);
Boc- pq&aanggghg@lgmol ine (2.78 g, 8.29 mol, 1 equiv.) is charged with 4N

HCl / di oXan
The m xture is concentrat ed,

Zeddnge- ﬁt(‘@)&(‘?tﬂylﬁﬂ“’/@t%’n gpidesiydyoghierisi 9ed t53l ini a8 mound

1H,

1H

t ol uerxample @50 c drfi2rRdl Bornayl-hyldyexyraming-reethyti-hexapoyl}-3-Rp@thogGpyrrer NVR

(m 1 o2 3-ehie oot Propehih St oy phiod [y %056 0 a3 (hn 1y

3. 69- Jhectitfecorbpelnd & BEparetd acearding to General Procedure A from 2-[(benzyloxy-

formyl-amino)-methyl]-hexanocic acid A-7 (R=n-butyl) and 4-trans-methoxy-pyrrolidine-2-
carboxylic acid {5-methyl-pyridin-2-yl)}-amide A-8 [X = 4-trans-CH-OMe, n = 1, R, = 2-(5-
methyl)-pyridyl.

1H NMR (DMSO-ds): § 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-
0.893 (m, 3H). ES-MS: calcd. for CyH30N4Os (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-ferf-butyl ester
(5.0 g, 20.4 mmol, 1 equiv.) are successively added Ag,0 (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 saits are
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83 mml, 10 equiv.) at rt and allowed to stir for 18 h.
and the residue is co-evaporated twice with



4H), 2.87-2.80 (m 1H), 2.46 (s, 1H), 2.20-2.11 (m 11-1). ES-Ms: calcd. for
CL2H17N32*2HCI  (235.28); found: 236.4 [ MtH] free base. 13 DEC 2005
1- (2-R-[ (benzyl oxy-f or nyl - am

no) - net hyl ] - hexanoyi } - 4- R- net hoxy- pyrrolidine-2-S- carboxylic acid

(5-net hyl - pyridin 2-yl)-anm de To a DMF solution (6 nm) of

ar o siheRd BLIraREE AR SIS qagoh, MbditalR, weoic, Willuotef: Sa0 Y- )
Ver SI blaHEO4Rnd 1% édd]umghlosulta'lenﬂm prgbniedlaier. i driad oveNathydeis Ne.SQ, 20

The et Encheeflartind el GINAOARITS B Gne and 1050l tric acid. The
s e on S o R
%ﬁzfm%cmw fb%%ﬁzﬂﬁ)s(zégm) Boulrid: 2azu)[M:P&a]37 8 338Fm2m1 HL 73 4114|73 I(J;:?Tml
4.21 R "ﬁtb'oxvspwomes-% 'Oa!b?Oxhdwe@'dé 8- *(Urhyl r 3.36 (bs, 3H), 4.14

(bs, 1l'héﬂ)albcv?e H‘%ﬂ'&l ég’tef (B O@H)IQ 22mﬂn951 21 it.Ms tAkén inla §a soldidn df THFAAter
1.05-0. 992 EI'S found: 497.7
[ M+H] (18@@ g]l)4@d cooled to 0°C A solutvon of hthlum hydroxuge (1M SO?UIIOH in water, 38

1-( 2- Ry [48f by, '24&(@ ¥ Yuden, ré?a}j“tH@FékYﬁtﬁw fhﬁi%tﬁflsoi%'shrréd a @ﬁﬁ&?élh é?ﬁﬂraft?t for

| i di ne-2-S-car boxyli’c acid (5-neth -pyr| din-2 yl)-amde The title conpound
i s prépurldg kasicorediclie) ﬂm@néroanenmesbwmj Anberijte dﬁﬂ@o[r@@@r{m o@H 4-5 at

for Wb’@”pﬁlé)}eéﬁtletwltér »% (hng fl\ Etdﬁ: fh3é| r)nx%.llrfg is concentrate (1

“4-ci s-net hoxy-pyrroli gl ne- - car oxy I C aC| hy pyrlgln 5 ) -am de
A— 8 [ vemowsqi\@n@ﬂmeresﬁual ol is Ro-evaporaed Mt:elwty-t@lyen@;ﬂﬂd coposniiate 1o

'gg)a"f’ﬁ%'@ﬁ%&?‘s 9.89 (bs, 1 H, 8.30 (bs, 1 H, 813-8.10 (m 1

7. 80- 7 77 (m 1H), 4.66 (bs, 1H), 4.44-4.14 (m 2H),
3 74- 3H5‘WRn(DW®-dsB A L- 83(@81Hon432+4)20 Qn,56=i)24412 (bs) THKH)3.52333-(, BH)(m 1

(406 ﬁg? 244 S o 212- % Rﬁﬁ{"l UL i of o e A Ghned. e EZRLHEY
4- S- hyaas@ey-foymd: @44diMiBl. 1, 2- di car boxylic aC| d 1-tert-butyl ester and 5-
T e £ S PR RS By SRS AR "
1-t er butylieglerester 2-nmethyl ester -51 1 3 DEC 2005 1 H NMR (CDCI 3): 8
3 20 fo. 2 o sGldkan Jo30n ofasiglb rlibayic i (€ gg i o 1M g
Cl12H2&MdcesdivaP ad@gd Hunig's base (15 ml, 86 mmol, 5 equiv.), 2-amino-5-picoline (2.78 g, 26
mmol, 1.5 equiv.), and HATU (9.77 g, 26 mmol, 1.5 equiv.) at 0°C. The resulting 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,SQ,, 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 Cy7H2sN30, (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 co-evaporated twice with toluene, and concentrated to give a pink solid.
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found: 282.4 [MtNa]. 4-S-nethoxy-pyrrolidine-1,2-dicarboxylic acid
|-tert-butyl ester 1 HNVR (DVMSO-d6): 312.8 (bs, 1 H), 4.36-4.29 (m13L[]Ei22[][j5
4.10-4.07 (m 1 H, 3.75-3.68 (m 1 H), 341.3.35 (m 4H), 2.58-2.49 (m

H, 2.21-2.14 (m 1 H), 1.58-1.53 (m 9H). ES-MS: calcd. for Cl1H19NCH
(245.27); found: 2.44 [MH.

aci o TE} SHA, U0 s (BRadd BRddbaorth B 00 i B2 BRRBIYS1°
1 H, 3 7O2AB88.(AH 16 4.6944)63 [ S1HY] 4736-4.601(m] 1H), %695155%(?51Hm3.53-31)544(#1, (lg 4.11
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C27H3 75l t

Che D 8l Br arridfhs NARO, ! et and ESBHRRATPRP S B3EARG N0 10
28, 2%y F& (CGhECLAGR= ﬂﬂﬂ% tor59Pe %dltcaglée thedille qgrnpexlacﬂrps e@meaﬁ 0iR6. The

f t | f
or T MR (M of) S 10'508: 11Dy a7 c8a L 313005 BT, B rbie b HCE b°[ "
val uafled-poa(ma6H),0508 &8. 2H)r 4,78r4. 7@$m aHY.4.28 (mnﬂH) |318®618|30(ms 24HedBs; e.
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{m, 6H), 1.05-0.992 (m, 3H). ES-MS: calcd for CarH36N4QO5 (496.60); found: 4977 [M+H].

Example 46;: 1-{2-R-[(formyl-hydroxy-amino)-methyl]-hexanocyl}-4-S-methoxy-pyrro-
lidine-2-S-carboxylic acid (5-methyl-pyridin-2-yl)-amide

The titte compound is prepared according to General Procedure A from 2-[(benzyloxy-
formyl-amino)-methyl]-hexancic 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, Ry = 2-(5-
methyl}-pyridyl].

1H NMR (DMSO-dg): 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 CaoHagN4O5 (406.48); found: 407.5 [M+H].

A-8 is prepared from 4-S-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester and 5-
methyl-pyridin-2-ylamine as described for the corresponding trans methoxy compound
(Exampie 45).

4-S-methoxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester
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The PDFI FDH coupl ed assay (Lazennec et al., Anal. Biochem, Vol. 224, pp.

180-182 (1997)) is used. in this coupled assay, the formate rel easpgi 8y 1RBF
fromits substrate WAS is oxidized by the coupling enzyme FDH, reducing one
nol ecul e of NAD+ to NADH, which causes an increase in absorption at 340 nM
Al'l assays are carried out at rt in a buffer of 50 nM HEPES, pH 7.2, 10 mM

NadCl , / a The
N NREDCREP o . o s TR 1S RSB SRR
and \AZB &3, FHje 2d8S8s2. E%dmcaH&;ehé&‘aﬂE dm, SF). B8MS:ndated. IF@501HMNOC@B880):r at i on
needec}o{"pd '2@5'4ﬁM+Na 0% of enzyne activity) values, PDF is pre-incubated for
10 m nutes "Wt ing concentrations of the i nh| bitor, and the

def or d+Sanetivoxy-gyctolidine-t,2idicarbakylic bgidiaterbatyt ester of reaction m xture

cont ai i 4 ~ Jh o] s the
Ut e R Ml 3078 Ber it A B S0, T Sab ot e, T TERR S G
r;eas\grngl)l\/ghg;etﬁfsa{r?] ey 20582, 4§L(ﬂnmﬁl 2,21@)-«; (l?)ih?H?j nh}ibgg})&ﬂ (rﬁogﬂﬁlﬂis-lﬂﬁ% 03 [1n]
a ic 00 Y inhibite is calculate

usi ng ©HI- FBGs MM@ &gérﬁrﬁaf ”’V} ‘{f‘[ﬁb + [In]11Cso) where yo is the

react lQB-MEﬂhQQYQYSJ(&rﬁdWyIWmW-ﬂEaﬂbﬁmcz)tﬁrrolmlhé/Hfdirbdibk)ﬂlce%?d | @pg-f or

| C50 at . the [ when y y0/ 2 yiel ds The C50 is cal cul ated based

on a riyHYleRier Ieast square regression fit using a comercial software

packagfy N @ﬂ%’cﬁaﬁ) 3*1‘@340@&6699) s'éz%sﬂéﬁi rwi)t@*aé- Cgﬁ 1Fdr“7 41CpPg of

vari ous conp he invention is determn t he vari ous

corrpodmié H. ﬁwéﬁrﬂméhl) Ay WA (Fefbb bt 3@%@%3@54@.1 ). ragethz@ﬁdm, and
I f I I
2inc iyt ByITRd ) 220-208 (hEo(H) Al 829481 (o G HShs? BRGSOt aRERL! 2 (1)

determ Zi nc-contal i ng deformyl ase range 01 pMto
about (©3Q4QM0Unlde33ﬁt§Hﬂ+H]al ues of preferred conpounds of for mula (1)

o aboit et foy pIsUfES) sAhokfic Soclt (BHLIESIRIEY) Lhfifis THftid- 005 PN
i nhlhblqh_chlyc acidcsalt r at i ons (I\/I Cs) are determ ned u5| ng the mcrodiluti gn

o 5 o o or
nng?}m d‘é-‘nglMsF?@?Q@U &/ ggagr{% ﬁkﬁsgg%o@% llj'qgr%ez?d(’jlg ute Fﬁ %IJ %rdgr\ﬁﬁ )On Br oth
(MHB) 7082-Ti88pim, c1&is)e_4$6y& 8 ohh 1H], 458)- 48358(8!42‘&13 B&2-IBL (e REI),N3.BAS, gl—tl)_, '(I)'Ee
et g ZGRHET d 2 88RAT Byetha s r0Ecler Sl PRy GRRART 5Bk par ca
from (zaleltls[w’rl-qmemasa'rypti case Soy Agar (TSA) and i ncubated overnight at

35, S DRl R Tl AR Wk S s Y SRR, .1 cul ture

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

1H NMR {DMSO-ds): 6 10.1 (bs, 1H), 8.43(bs, 1H), 8.34-8.31 (m, 1H), 8.11-8.08 (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: caicd. for C2HaN;O5 (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 (1), 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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I ncubat ed overni ght at 35C. The overnight culture is diluted 1:10, incubated
for 1 hour at 35C, diluted to the appropriate inoculumsize and appl3i §d 65
the wells containing broth and test conpound. Inoculum sizes are 2 x 104
CFU m . Plates are incubated at 35C for 48 hours and M C are recorded after
18 hours of incubation for bacteria. MCis defined as the | onest

conce .rlﬁgiibﬂﬂ:r%fPeﬁfﬁ@@éﬁ’_&qu}fasteh@cti\)ﬁ\é?m lon that does not produce visible

gr owt T rcupatr o, Mo Tt oi t ory concentration for various
preferred conpounds of formula (1) ranges from about 0.25 pg/m to about 32
pg/ m ThegRPRFIDHH. coupleduagsay (Leaennest ebishs Anak Eioshgbbui/ob. 2831 pppdBM18R0

t : ' f ' 16
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avoi d ,side effects...ln order t th e, L.on_for

poss: HERMn B teptdfts Juieg 19 kBl 4 Wi BF B RUALEGRS 1 i i 3nd

(mat r ifMAS af) thesdased! cohddpiratiovilo detesmine ) ICASEay coMdentraliorns neededt tovinhibit i S

assay si,ng_a thi 0 tide (Pra=leu-Gy -S-Leu-Ley-G.y), as substrate.

Upon’ Sl Ayams eiBs  veles; BOE: B Pt epied donatt, BibsRow™ WA Bl of at e

th:Jis gﬁﬁefr&mdns bﬁﬂt@tiﬁhihﬁdrhaﬁﬂ' it Gdfbtrhjrl@mintrreebtwmzh iereiliated ibyi thg atitition op a

yel | ow cql or_whi ch i.s. nmonjtaqr t 405 .. nM The ass Is carried oyt at rt ;

he adesioBriRkrs fenilact 81 TS, 7¢ it Seechos vERER i, S G8Rsirsd afifhenci o

and O.iﬂf}%lbffé bf;j 3bSbr;§tidnaihéreaB@&t;%{2)\gnguslﬁgCé (SpbttgéM@)(k) plate réh'aitﬁr r(mléghléﬂ i's

initiated by addin I xt.ure. of T™ DINB 100 TM.t hi ppeptide in

bu 1 e DSVES, SUTRPRIREAotre, Biteh FeRrRiaborm Hnh et IER S0VnRl B e85

enzy Mexclityl iy irffibitedl ACUE &, caldiatéd ubipg fhiccfolemb@fdthufador 10 minutes with varying

concentrations of compounds of the invention, and the hydrolysis initiated

by the addition of r%'alﬁﬁ)&l?n m xture containing thiopeptide and DTNB. The

reaction rate Vs Ylddr %% t he absorbance increase in OD405 over 30

m nutes -54 1 3 DEC 2005 using a SpectralMax plate reader (Ml ecul ar Devices,

Sunny wileee y(8)the Téetion elbtitoin the abserder eftinfibitdr! Sdving thibieqbatidfoolCs, bt enzyne

38} I(\llltlié/ !Ibﬁyb?&%&ﬂ wa'a??&o. ﬁeqélocig o BeSidied ity dn' nbS !nlegmeggt—éq%rapeu lar y =
regression fit using a commercial software package {(Deltapoint, Inc., Chicago, IL.).

Using this assay, the 1Cs, 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 ICsp values of preferred compounds of formula (1) determined for
the zinc-containing deformylase range from about 0.001 pM to about 0.2 pM. The ICs
values of preferred compounds of formula (l) determined for the nickel-containing
deformylase ranged from about 0.005 pM 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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where yo is the reaction velocity in the absence of inhibitor. Solving this
equation for 1C50 at the [In] when y = yJ2 yields |1 C50. Using this{aspeyiits
the I C50 of various conmpounds of the invention are determ ned. The |1 C$0 of

various preferred conpounds of formula (1) against MVP-7 ranges from greater
than 10 pM to greater than 100 pM whereas the |1 C50 of these sane conpounds
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coys. i Cia G ol 3 i BG4S SoadREs HEXGaRnIBRrabSh ARty €e Goses
PD50 e ioal 8. bk sttriai H drbroabdre @D08giImMoaaboht 16he PD50
gs. C. gabipx m g%g’gg?g?}h gmurguiqf?,gar s:'\?gz';l ﬁ@gfeeg{ ed y o ounggbgfufo(rarml a
(1) r HRs s PR attme: The PRl TS e BEE WP & Sme POSO (p. 0.) in
m ce against S. aureus for these sanme conpounds of fornul a_(l) ranges from

1 ng/ t. Demonstedtion oft Selective Inbibition o6 BDE CoripAted6 MMP-THiMatrilysbi}i net i cs
Study of PDF Inhibitors in Mce The pharnacoki netics of PDF conpounds are

determ.n ' CcD1 . f £ ouf.-br ' i ver_Labor | e

wel gniaig et Bee T ERRGEOGR 3¢ sBbEfie LG Totiap ot Bl 5

(Al dr idelsiralzleth éridet eravdidtdideoeffgutd. 22 pmfilter for sterilization. Either
single conpound or m xtures of 4-6 conpounds as a cassette are adm ni stered

V. qﬁ'%r@ér% té”‘stt the compounds of the invention for possible inhibitory effects on MMPs, the
following assay for MMP-7 (matrilysin} is used.

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 CacCl,, and 0.05% Brij, 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 1Cs; (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 ODyes over 30 minutes
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10 m/kg. The dose ranged from 3-15 ng/ kg for each conpound. At 0.083, O0.25,
0.5, 1, 2, 4 and 7 hours after dosing, serum sanples are collected 1\/3 ﬁE%ZUUS
cardi ac puncture under anesthesia. G oups of four mce are used for eac
time point. The serum sanples are stored at -80C until analysis. The serum
protein is precipitated by addition of acetonitrile. The sanples after
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(termtl‘rgéaorTﬁ)'ﬂngLf “")E‘| and AUC (area under the curve), are calculated
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ratio of AUG ofy pyf1 +thiflGickt rati on vs. the AUC adninistered i.v. The
preferred corrpounds of formula (1) exhi bit oral bi oavai | ability greater
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the treat i d rev I on o i nfectious |so ers ause by™a variety
of badhetln]ai:herry avdkalejdstlceo organi snms. Exanpl es include, but are not
limted to, G ampositive and G am negative aerobic and anaerobic bacteria,
|ncI u r hQCQGCi ,
gjé}ggaecng%y.%(?gfs&off r%us%orrﬁ)é[.lr o @ﬂgé@enﬁ&{ 9 c@t&lln-ﬁnedrfo%s é@ e
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pr esemBMMP-Haahe tissue ridcodsis faismrtuonmmb emzwhﬁsf 3 cbbsemedeslnhutar selextivitplie,
central n rvoua syst ﬁmlntfﬁctl %e eqr i.nf ectlonsé i nf ections of
the motRPCREF OVELRSIESRIR SJpiser U %ﬁ%"g’? RPE FPRREIS SN e r ani al

si nuses, eye infections, infections of the oral cavity, such as infections
of thd@.Mmide Septivenda Modet frrDetappiming bcWivodifficacyt ract -56 13 DEC 2955
infections, lower respiratory tract infections, genitourinary infections,
gastr f I i one and
9t B e ok s RGBS W P2 3R g fided

endoc émdiperiopedllynwith @rﬁ nﬂa:ftaasuaﬂenpmpd:opltaamng ok Wirdernf,S. aureus (Smith

strain) in 7% hog gastric mucosa (mucin). The mice are treated, either subcutanecusly (s.c.),

intravenously {i.v.) or orally (p.0.), 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 caiculated using the method of Reed
and Muench. The PDg, (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 (1) ranges from 1 mag/mi to greater
than 12 ma/kg.
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anti bacterial prophylaxis in i munosuppressed patients, such as patients
receiving cancer chenotherapy, or organ transplant patients and chqg@mieg 2005
di seases caused by infectious organisns, e.g. arteriosclerosis. The
conpounds may be used to treat a subject to treat, prevent, and/or reduce
the severity of an infection. Subjects include aninals, plants, blood
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the SRRRTIRLSL sk Soin SR RRTRE BV BR SR RR MB B bRl OB
carr i éxamplEseinciadgobutdsrenmot livdteddio] Eramepasitivb yaraingiraro megativeoaadobicoarice, e. g.
Iocallayﬁorsstchallu\é. . , .
aerobic’bacteria, Including Staphylococei, e.g. S. aureus and S. epidermidis; Enterococci,
e.g. E. faecalis and E. faecium; Streptococci, e.g. S. pneumoniae; Haemophilus, e.g.
H. influenza, Moraxella, e.9. M. catarrhalis, Bactercides, e.g., Bacteroides fragilis,
Clostridium, e.q., Clostridium difficile, Niesseria, e.g., N. meningitidis and N. gonorrhoae,
Legionella, and Escherichia, e.g. E. coli. Other examples include Mycobacteria, e.q. M.
tuberculosis; intercellular microbes, e.qg. Chfamydia and Rickettsiae; and Mycopfasma, e.g.
M. pneumoniae; and Pseudomonas, e.q. 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 middle
ear, such as acute otitis media, infections of the cranial sinuses, eye infections, infections of
the oral cavity, such as infections of the teeth, gums and mucosa, upper respiratory tract
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e.g. orally, topically, parenterally, subdermally, or by inhalation and may
be used for the treatnment of bacterial infection in a subject such1a$DEC2%5
animals, preferably, manmals, nore preferably, humans. The conpounds of the
i nvention may be fornulated for administration in any convenient way for
use in human or veterinary nedicine, by analogy wth other antibiotics. Such
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may contain, for example, from about 0.1% by weight to about 99% by weight, e.g. from
about 10-60% by weight, of the actlive 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 aduit
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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reconstitution with water or another suitable vehicle before use.

| iquid preparations nay contain conventional additives, such as su%%@Wﬂrwg
agents, for exanple, sorbitol, nethyl cellul ose, glucose syrup, gelatin,
hydr oxyet hyl cel |l ul ose, carboxynethyl cellul ose, alumniumstearate gel or
hydrogenated edi bl e fats; enulsifying agents, for exanple, |ecithin,
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i ncl uded |ar;ﬁtrrec osH‘| ont faci tatet Hg
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]rnay benaydaisbi bé gacfrdmiséerecg naehﬁcﬁ;bmﬁor murellaha:rnmmmmaiohyfmoepbml Theal t |

orm e, as, i ndi cat ed, aboye.. Such salts r in canvent i ona
e FORRaCESh PV Sleb8 AMBISRIRY o5 RIS ) WBE o HEE Freod cafiiBisies '
accor gadgergosd bibtramsforirztiog i ihe tichedornameral to afcemtwiich fslﬂdl@talgraaﬁwdes. -59 1
3 DEC 2005 1.1 Use of a compound of formula I in the manufacture of a

medi c nt for .tre n nd/ reventlng an nf ecti order in a
subj e tQB'EﬂI osrmg%&.t ﬂ%r?fallh ?rﬁégt g'ﬁ n El%j %tpreﬁﬂﬂfﬁ f é'zfﬁ?'-f?esterl ng
to thelmbmtec¢rearmsei-ﬂcﬁmhsva:lmrmamamefs amu@sirmsoplﬁtemﬁ éyeeormtmeamt amheyef
for rmlo?egl dr‘op p%&% edj E:Irl'ecsgingg t?é:ncs%grmg patc%es sprays and aerosols, and may
contain appropriate conventional additives such as preservatives, solvents to assist drug

penetration and emollients in cintments 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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thereof. 1.2 Use of a conpound of fornmula | in the manufacture of a
medi cament for inhibiting peptidyl defornylase in a subject conpri qlzn&t 7005

adm nistering to the subject an effective peptidyl defornylase inhibiting
amount of a compound of the invention, of forrmula (1), a pharnmaceutically
acceptable salt thereof. 2. A conpound of the invention, of formula (I), in
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I nhibition of peptidyl defornylase or for inhibiting pepti dyl defornylase,
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skill efﬂtelr nsterﬁigeed gerefto're filling into a suitable vial or ampule and sealing. Advantageously,

agents such as a local anesthetic preservative and buffering agents may be dissolved in the
vehicle. 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 (1), 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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The conpounds of the invention, e.g. of fornula (1), a pharmaceutically
acceptabl e salt thereof or prodrug thereof, may be adm nistered al ong pgc 7i0p
conbination with another therapeutic agent. Exanples of such therapeutic
agents include, but are not limted to, other antibacterial agents such as
P-lactans e.g. penicillins; cephal osporins; carbapenens; ketolides;

qui nol ones e.g. fluoroquinolones; macrolides e.g. clarithronycin,
azithromycin or vanconycin; rifamycins; nonobactans; isoniazid;
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t abl et s: n i ngr.edi ent Tabl et (ng) Conpound of this invention400
Cornstarchgéﬁd%r i@gqr’% %’se sodi unk5 Lactosel20 -61 1 3 DEC 1005 Magnesi um

St ear al.e BAgphdrmazZeuiCz cohposiiomilead.ifonu$e in any of the methods as in 1.1 or 1.2
above comprising a compound of the invention, e.g. of formula (1), in free form or
pharmaceutically acceptable salt form e.g. in association with a pharmaceutically
acceptable diluent or carrier therefor.

4. A compound of the invention, of formula (1), a pharmaceutically acceptable salt 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, €.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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The follow ng ingredients are mxed intimately and | oaded into a hard-shell
gel atin capsule: Quantity per Conpound of this invention Lactose, sipF8pC 2003
dried Magnesium stearate Ingredient Capsule (ng) 200 148 2 Exanple 3:
Suspensi on Fornul ation The followi ng ingredients are mxed to forma
suspension for oral adm nistration: Ingredi ent Amount Conpound of this

i nventi qn uma S, odi Lorlde par ab .15 ¢
br opy 1WAt resiial ccadiin Sbekiet, ABRIdRE a0 4S sevasth of eIl 7 oo ¢
Veegunari§ th¥/asusle ohadrhinisralidn (bugnﬁywéﬁm@s%re@ﬁllﬁétéﬁmtﬁgﬁﬁy bnarekilidasihi | | ed
wat er to 100 m Exanple 4: Injectable Fornulation The foll ow ng

i ngregh%ﬁf‘s are mxed to forman injectable formulation: Ingredient

0P 24t St i A B 68 B S o hreesby b S (1
thereof or prodrug thereof, may be administered alone or in combination with another
therapeutic agent. Examples of such therapeutic agents include, but are not limited to, other
antibacterial agents such as B-lactams e.g. penicillins; cephalosporins; carbapenems;
ketolides; quinolones e.g. fluoroquinolones; macrolides e.g. clarithromycin, azithromycin or
vancomycin; rifamycins; monobactams; isoniazid; licosamides; mupirocin; sulfonamides;
phenicols; fosfomycin; glycopeptides; tetracyclines; streptogramins; chloramphenicol; and
oxazolidinone, anti-inflammatory agents, e.g. corticostercids or NSAID, analgesics, e.g.

narcotic or non-opicic 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 (1), 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 foliowing are representative pharmaceutical formulations containing a compound of

formula ().

Example 1: Tablet Formulation

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

Quantity per Ingredient Tablet (mg)
Compound of this invention 400
Cornstarch 50
Croscarmellose sodium 25
Lactose 120
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g.S. to suitable pH qg.s. to 20 Ml -62 1 3 DEC 2005 Exanple 5: Suppository
Fornul ati on A suppository of total weight 2.5 g is prepared by m xing 000"
conmpound of the invention with Wtepsol(r) H5 (triglycerides of saturated
vegetabl e fatty acid; Riches-Nelson, Inc., New York), and has the follow ng
conposition: Conpound of the invention 500 ngy Wtepsol0 H 15 2000 ng The
pr esent invwednggium tﬁ&laté imted to the clinigal use of the conpounds of the
invention, i.#€, N The treatment of infection in a subj ect. The conpounds
of the invention are useful to inhibit bacteria wherever it is desired to
i nhi biExample 2; Capsyledftotmdation) t he bacteria with one or nore conpounds of
the invention. Because of their ability to inhibit bacteria, the conpounds

of t helhedolawingingeadierps ats mixed intynaliglepod laaded indo ertard-ohelkgalatidapaulef cel |

cul tures. Lo, this context, the P NAL DI ns the suppression,
control, sf?gdr%%i |1 of bacteria. ¢dihiCaded - in particular

ani mal cel | €ompoendof this iowéntioned for vari ous ré&&8ons such as for their
ability-to S es such as proteins. anpl es of such cells

i ncl ude m?%gtggg’%g%{)ebﬁ%ary cells (CHO cell s1)4,gXAf rican green nonkey

ki dney cel | Magngbinimddearate constructed by fusin@ a parent cell (myel ong,
etc.) with a useful substance-producing normal cell (lynphocyte, etc.), and

t he Ii%gE H‘Egai ggg!é{n i&ﬁ'?g?ﬂﬂ@?ﬂ)ﬂds of the invention are incorporated into

cel | 3 i nhibiting amount, e.g., a concentration of
b _ .1 0. ' 3 - .0.:0001 b 1

i or g SRS nBRn reREF S R eGP ik BRIt RR L O ani i

Any convent ingradiene! | culture nmedi um knodwmountt he art can be used. In
accordance w eqol the present i ntion provides in a yet
further asp\ggHbog'ESRHr?rﬁe 'ﬁg%nggr preventing 1%& erial contam nation of a cell
cul ture nedFumadoapidi sing incorporating i®ogsaid cell culture nmediuma
bacteria i nly kit unt of a conpound q@f,the invention, e.g. of formula
(1), or a p%?r#ﬁ"céﬂ?ff% | y accept abl e sal t%'q ereof. 8. Acell culture
medi um conpMethyhgarakebact eria i nhibiting admbgt of a conpound of the
i nventi on, E,c?p of formula (1), or a phar utically acceptable salt

iy Berab 568

t hereof. Th ?\'b i nventi on has been &ibed in sone detail by way of
il lustrati oGramdated sugar 25.0g

Sorbitol (70% solution) 13.00g

Veegum K (Vanderbilt Co.) 1.0g

Flavoring 0.035 mi

Colorings 0.5 mg

Distilled water q.s. 0o 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) q.s. to 20 mi

-62 -



exanple. It wll be obvious to one of skill in the art that changes and

nodi fi cations may be practiced wthin the scope of the appended clains. All
patents, patent applications and publications cited in this applicat§d®aCases
hereby incorporated by reference in their entirety. -63 1 3 DEC 2005 CLAI M5:
1. A conpound of formula (1) -64 [-1 N~ , (CH2)n ONR H(l) wherein Xis
-CH2-, -S-, -CHOXH)-, -CHOR) -, -CHSH) -, -CH(SR)-or -CH(F)-; wherein Ris

C . agmeleﬁ,sd%oanuﬂptsmhﬂammaryl each of R2, R3, R4 and R5
i ndependently 1s hydrogen or al kyl, or (R2 or R3) and (R4 or R5)
col | ecmsuﬁboené rdﬂt@taﬁﬁa@htczls|gQ§bI@Harecﬁl65dmik|ﬂéth@ cbﬂnp%un@epmbd%nh&mmhen n

is 0, or hthereaf wherein aryl refers to an aromatic
car bocW(’?Fﬁ’%?'%r"bép("dﬂ V‘:@”F%S P sl e %B@’%Wnﬁc‘% RighagsNelsppnlicorNewil ti pl e

condengsdl), ahAB5s i IOWIAG ebmpbsiig:oaryl refers to a 4- to 7-nenbered,
nonocyclic aromati c heteroc cle or a bi cycl e that is conposed of a 4- to

7- menber ed, GRIPRAUNGIOf eIPVRIBION . het er ocycl®0 8d a fused-on benzene ring,

and V\hereinw@érgolwﬂefg)aryl has at | east mohﬁ%ero atom 2. A conpound
according to claim1, wherein Xis -CH2; R eteroaryl; R2, R3 and R4

are hygogesent R%elnﬁoﬁlrsm& Yhitéd tb t'he'c"ﬁméai e dt tl‘?@&émﬁ&!ﬁl‘ﬂ@%f theelnve‘htu‘éﬁu ’T}%g“”d

accordln to claiml or 2, wherein heteroaryl is a residue of for
wher ei A tggéwatwemzevf ipfpctiqgingd $uRigct- ndbp srEwRLNgs Pk theyinveyion, are BRI | |
SUbSt ' IEHFﬁgactha%b}@éEv it I&desﬁéd' to ﬁﬂnbﬁ%lagt%ﬁa by coRa¥indRb Bdcterib DithSnwidere R is

| oxy bei ng
more compounds of the lnventlon Because of thelr abllsty to inhibit bacteria, 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/mil,
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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OC(O R where Ris Ci1.7al kyl, SCN, hal ogen, cyano, nitro, thio-C, _, al koxy,
phenyl, hetero Cl.7al kylaryl, Cl1_7al kylsulfonyl, or fornyl; or a ﬁ%I@E 2005
thereof. 4. A conmpound according to claim1 or 2, wherein heteroaryl"“ [5
residue of formula (I11) or or wherein each of Rs, R7, R8 and R9

i ndependently is hydrogen, Cl1_7al kyl, substituted C1.7alkyl, phenyl,

hal ogen, hydroxy or Cl.7alkoxy 5. AT ﬁpound according to any one of clains
1to 3, wherein RL is a heteroaryl of fornula (11.1) wherein Re, R8 and R9
are hydrogen and R7 is ethyl or nethoxy. 6. A conpound according to any one
of cl ai BLAIMS2, or 4, wherein R1 is a heteroaryl of formula (111.1) N
wherein Re, R7 and R9 are hydrogen and R8 is fluoro or trifluoronethyl. 7.

A conpouynd agc i hg ,t i.m.l, wherein RL is of formula (1V) (1V) wherei
each of U'Rlo %n%%ugpﬁggogbﬁkg@tly i s hydrogen or halogen. 1 3 o E ¢ 7al5

-66 8. A process for prepgging a conpound of formula (1) according to claim

1 which process conprises| faactisng onpound of formula (V) YY1 ORz ' R3
O H (V) wherein R2, Rsm)RJéa RS \@are efined in claiml and Yis a
hydr oxy protecting grolp, a Yuncewjonal?merivative thereof, with a

compound of fornula (VIP Ry1 RNPCH2)h O :~\X - RlL wherein RL({X and n are
as defined in claiml1, and Xis NH ,ngqd where required, converting the
resul ting conmpounds obtained in free foyminto salt forns or vice versa.

wherein X is -CHg-, -S-, -CH(OH)-, -CH(OR)-, -CH(SH)-, -CH{SR)-or -CH(F)-; wherein
Ris Cy7alkyl;

R, is aryl or heteroaryl;

each of Ry, R;, R; and Rs independently is hydrogen or Cy.; alkyl, or (R, or R3) and
(R4 or Rs) collectively form a C,_; cycloalkyl; and

nis 0 to 2, provided that when nis 0, X is -CH_-;

or a sait thereof,

wherein aryl refers to an aromatic carbocyclic group of 6 to 14 carbon atoms having a
single ring or multiple condensed rings, and

wherein heteroaryl refers to a 4- to 7-membered, monocyclic aromatic heterocycle or
a bicycle that is composed of a 4- to 7-membered, monocyclic aromatic heterocycle
and a fused-on benzene ring, and wherein said heteroaryl has at least one hetero

atom.

2. A compound according to claim 1, wherein X is -CH,; R, is heteroaryl; R, R; and R4
are hydrogen; Rs is n-butyl and n is 1; or a salt thereof.

3. A compound according to claim 1 or 2, wherein heteroaryl is a residue of formula (II)
F% XN 3 Rg ~ Rg
| _ or | N or ] P ()
R, R, RI R, N Ry
RB RB

wherein each of Rs, Ry, Rs and Ry independently is hydrogen, C,;alkyl, substituted
C,ralkyl, hydroxy, C7alkoxy, acyl being —{(O)CR where R is C,_salkyl, acyloxy being —



9. A pharmaceutical conposition conprising a conpound of fornmula | according
to claiml1, or a pharmaceutically acceptable salt, in association %ﬂ 8
pharmaceutically acceptable diluent or carrier therefor. 10. A conp gL JH
formula | according to claim1, or a pharnaceutically acceptable salt

t hereof for use as a pharmaceutical. 11. Use of a conpound of formnula I
according to claim1 in the nmanufact ur®of a nedicanent for treati ng and/ or
preventing an infectious disorder in a subject. 12. A cell culture nedium
conprising a bacteria inhibiting anount of a conpound of forrmula I, or a
phar maceut i cg@iG(@)RogreEde addlie Clkylt BENedikilogen, cyano, nitro, thio-Cq.zalkoxy, phenyl,

hetero C,_salkylaryl, Cy.;alkylsulfonyl, or formyl; or a salt thereof.

4. A compound according to claim 1 or 2, wherein heteroaryl is a residue of formula ([11)

% \N+/O_ - R9
| or | L or any
= - ¥
& R, RTY o RTONTOR,
R, R, o

wherein each of Rg, R7, Ry and Ry independently is hydrogen, C,.zalkyl, substituted

C,7alkyl, phenyi, halogen, hydroxy or C,.;alkoxy.

5. A compound according to any one of claims 1 to 3, wherein R, is a heteroaryl of
formula {11.1)
R
] l \N
P (1.1)
R; Ry
RB

wherein Rg, Rs and Ry are hydrogen and R; is ethyl or methoxy.

6. A compound according to any one of claims 1, 2, or 4, wherein R, is a heteroaryl of
formula (ill. 1)
Y
> (n.1)
R Ry
RB

wherein Rg, R; and Ry are hydrogen and Rg is fluoro or trifluoromethyl.

7. A compound according to claim 1, wherein R, is of formula (V)

O><R10
O R11
(V)

wherein each of Ry, and Ry, independently is hydrogen or halogen.
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8. A process for preparing a compound of formula (I} according to claim 1 which
process comprises reacting a compound of formula (V)

Y\
O
N
H\I_(N>2Q",OH (V)

0 R R, O
wherein R;, Ri, Ry 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 (VI)

[
HN._ ACH,)
I (Vi)
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.

9. A pharmaceutical composition comprising a compound of formula | according to
claim 1, or a pharmaceutically acceptable salt, in association with a pharmaceutically
acceptable diluent or carrier therefor.

10. A compound of formula | according to claim 1, or a pharmaceutically acceptable salt
thereof for use as a pharmaceutical.

11. Use of a compound of formula | according to claim 1 in the manufacture of a
medicament for treating and/or preventing an infectious disorder in a subject.

12. A cell culture medium comprising a bacteria inhibiting amount of a compound of
formula |, or a pharmaceutically acceptable salt thereof.



