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FIELD OF THE | NVENTI ON The present invention relates to thepyseef novel
anti bacterial conpounds; and 5 pharnaceutical conpositions containing

t hese coWpPdadsS4las pepti de defornmyl ase inhibitors. BACMGRGRRDGDF THE

| NVENTI ON Bacterial initiator nmethionyl tRNA is nodified by nethionyl
tRNA 10 fornyltransferase (FMI) to produce fornyl-nmethionyl tRNA The
fornmyl methionine (f-REPTIDE DPEEORMYDASEINIEBITORS e N-term ni of newy
synt hesi zed pol ypepti des. Polypeptide defornylase (PDF or Def) then
defornylates primary transl ati on products to produce N-nethionyl

pol ypepti des. Most intracel FIRID O BHEINYVENEIONrt her processed by

nmet hi oni ne am no pepti dase (I\/AP) to yield the mature peptide and free 15
met hi oni ne wh.Télﬁ Pregentdeyeatienrelatspo frgisgmpnayed anihapteddlcomppandssasd

bacteris [ ries of
reacti ons BS r‘}@%‘gfcﬁl eg&ggdagg’ n’% ﬁcgﬁﬁ&&{{ ?%?1{ g%m@@;ﬁdg%%llﬁéggéeed{@ﬁg%@ypepti de
~ Met ' 1/ihhidedrs. Pol ypepti de DEF T F-Met- Pol ypeptide Met-t RNA  FMI
F-Met-tRNA 20 Figure 1. The nethionine cycle. 1 29Ai bT 5 WD 02/ 070541
PCT/ 11 S02/ 06275 To date, pol ypeptide defornyl ase honol ogous genes have
been found in bacteriapgAeKGREURD B THPINVENTION?! ants, in mce and in
human. The plant protei ST are nuclear encoded but appear to carry a

chl or opl ast | o&akiegalt iinitiator gmathionyhitBNAs is modified by methionyl tRNA

10 formyltransferase (FMT) to produce formyl-methiony! tRNA. The formyl methionine
(f-met) is then incorporated at the N-termini of newly synthesized polypeptides.
Polypeptide deformylase (PDF or Def) then deformylates primary translation products
to produce N-methionyl polypeptides. Most intracellular proteins are further
processed by methionine amino peptidase (MAP) to yield the mature peptide and free

15 methionine, which is recycled. PDF and MAP are both essential for bacterial growth,
and PDF is required for MAP activity. This series of reactions is referred to as the

methionine cycle (Figure 1).
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20 Figure 1. The methionine cycle.
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consistent with the observation that chloroplast RNA and protein .
synthesis processes 5 are highly simlar to those of eubacl érNU&.m[\t?\hi |l e
there is limted information on protein expression of mammali an PDF gene
honol ogsWUBRPEIS4IAKkt | engesel | schaft, Pat. W2001/4243 1PCT/HE02{06278t i onal
role for such proteins has been denonstrated to date (Meinnel, T.,

Par asit ol ogy Today 16(4), 165-168, 2000). Pol ypeptide defornylase is
found in all euhadaer ipalypeptidehdetdrmiylagh hoowkrgage gerddd gvnoiden fomgliénce

information is, available. Sequence diversity amng PDE_ honol ogs i s high,
with as |1 eiEond SERIESORAGIER HiSb T dhe: S PN, Y REH RERES
Hovever, CQRSREMaA! &RBad Gg‘r{nﬂ:ptei}et_da&hﬁ/Va?clﬁbﬂoﬁlahtsl&ﬁfs)iti&li Gignat W THis geVver al
conpletely conserved residues, including one cysteine and two histidines

whi ch are somsistentedith the abeervationathas chlogopiast RINA anid proteint synthekibiprogesses T. et
al., J..Ml. Biol..267, 749-76 1997). PDF is recognized to be an
attractd Ve”g,{%"ﬁ%é{"é‘fafa{[) (P%lsrcg%%?“bggte?%ﬂ sver g‘#‘%%\‘f Hc‘aém’tﬁ‘géﬁ PRI ated to
be essent i gbtelrxphRsibebf Mhmeafid PDF Bend Hon@ldgYaBSer ARticesdllschaft, BYBO J. 13
(4), 914-923, 1994), is not believed to be involved in eukan{otlc protein

synt hesi s VRZFAY8#HE [hmoefungfjonal mle famsuchhprateingdas baenodemopatrated|tosdpte  1997) |

and is unj I | okar yat Kozak, M, Mcrobiol. Rev.
47, 1-45, n%egéfe? fZ%P#%Ee}rgg)%%?gdWP{)h@byét%bg(iooé'an potentially serve as
broad spect r umRuibfpepadd @sformhylagdn found SHMNMAYadtErial fdr WINMENEh @verage pr esent
i nventjon involves novel. fanti - bact eri_iall conpounds r.epresent ed Formul a
(1) helbi nEFEPRNG AFRYCRSFeiRfofRAIoGs Isprailahle: i Peguence JIVEESKN| HEPS | PTI ON
OF THE | NG ik RighNRiR SR Gitde A7 2000 RieRfiG IR ech @Yﬁﬂﬁv%%l’ateﬁ Q&gfénéé.

provi ded a compound of formula (1): 2 2°9 AU6 A-5 02/ 070541

PCT/ US02/ O8ewéveRxofiseyvagor agyunjRBe egtiva sifo sl very \high, OyitiChévernt cemplotety 5
wherein: Rre subs

Al ogen.  oPTSr BRYTS UFTSHA e g s RER e BEE Phich S Raibed i i e by
al koxy, hadcofiiiate BE aétiveIite metal (Meinnel, T. et al., J. Mol. Biol. 267, 749-761, 1997).
15 e PDF is recognized to be an attractive antibacterial target, as this enzyme has
been demonstrated to be essential for bacterial growth in vitro (Mazel, D. et al,,
EMBO J. 13 (4), 914-923, 1994), is not believed to be involved in eukaryotic protein
synthesis (Rajagopalan et al.,, J. Am. Chem. Soc. 119, 12418-12419, 1997), and is
universally conserved in prokaryotes (Kozak, M., Microbiol. Rev. 47, 1-45, 1983).

20  Therefore PDF inhibitors can potentially serve as broad spectrum antibacterial agents.

SUMMARY OF THE INVENTION

The present invention involves novel anti-bacterial compounds represented by
Formula (1) hereinbelow and their use as PDF inhibitors.
25
DETAILED DESCRIPTION OF THE INVENTION

In one aspect of the present invention, there is provided a compound of

formula (1):



al kyl sul fanyl), C2_6 al kynyl (optionally substituted by al koxy, hal ogen,
or C1 10 3 alkylsulfanyl), (CH2)n-C3-6 carbocycle (optionalh&l
substituted by al koxy, halogen, or Cil-3 al kyl sul fanyl), (tﬂ@w ﬁé (where
R4 is phenyl, furan, benzofuran, thiophene, benzothi ophene,

t et r ahydW&¥ Q2054 t et r ahydr opyran, di oxane, |, 4-benzodi BKEHE02§6275
benzo[ 1, 3] dioxole; R4 is optionally substituted by one or nore C, Br

1, C1_3 alkyl (optionally substituted by one to three F) 15 or Cl-2

al koxy (optionally substituted byRbne2o threed)); Rl represents:
hydrogen, C1-6 al kyl (optionglly gubstjtuted byl hydroxy, hal ogen, am no,
guani di no, phenyl, pyridyR2”pyntol YN i netol yiN~ i tHdazol yl, furanyl,
benzof uranyl, piperidinyl, norgholinpyl, uiné%}nyl, pi perazi.nyl or 20

di met hyl am nophenyl ) or (CH2)n-C3-7 'carbosycle; R2 represents: hydrogen
(provided that X is not 0), Cl.3 substituted alkyl, C2_3 substituted

al kenyl, C2-3 substituted al kg = &, G ¢r-aGdnd;, substituted carbocycl e,
aryl, heteroaryl, heterocyclic, carboxy &Erovided that X is not NR3 or
0) or 25 ami nocar bonyl (provid@ﬂ(%ﬁ%h‘xai ndot NR3 or 0); R3 represents:
hydrogen, Cl-3 substituted al kyl, phenyl, or may be taken together with
R2 and the nitrogen atomto which they are attached to form an

opti ondl | ywhegeiR: 9 AUG 2065 WO 02/ 070541 PCTI US02/ 06275 substi t ut ed
heterocyclic ring which is optionally fused to an aryl, a heteroaryl, or
a second H%F@?ﬁﬁ tlic ring; X represents 0, NR3 or a covalent bond; Y
represents 0, @jfzﬁ QlkyP(opayllI§ RubLianed by alkdxy; hetogen, @F 3 _$@lkjlsulfa@yyat e, or
physi ol ogi cal |y Tunctional derivative thereof. In this Tnvention the nost
preferred R |1 droapalkenHy dpptipmally Festshietedorty, alkoxys hhalogsiyeft i 6a-3% he nost

prefer red absol g cefl), @4 $hkf picRIRYUENRuES bf ARory, Aeilphiof &]. 1 S

i ndi cat ed bel ow.
10 5 alkylsulfanyl), (CHp),—C3.¢ carbocycle (optionally substituted by alkoxy,

halogen, or Cy.3 alkylsulfanyl), (CH2),—R4 {where R4 is phenyl, furan,
_ benzofuran, thiophene, benzothiophgne, tetrahydrofuran, tetrahydropyran,
dioxane, 1,4-benzodioxane or benzo[1,3]dioxole; R4 is optionally substituted
by one or more Cl, Br, I, Cy.3 alkyl (optionally substituted by one to three F)
15 or C .7 alkoxy (optionally substituted by one to three F)};
R1 represents:
hydrogen, Cj_¢ alkyl (optionally substituted by hydroxy, halogen, amino,
guanidino, phenyl, pyrdyl, pyrrolyl, indolyl, imidazolyl, furanyl,
benzofuranyi, piperidinyl, morpholinyl, quinolinyl, piperazinyl or
20 dimethylaminophenyl) or (CHy),—C3.7 carbocycle;
R2 represents:
hydrogen (provided that X is not O), Cy_3 substituted alkyl, C»_3 substituted
alkenyl, Co_3 substituted alkynyl, (CH2)n—C13.¢ substituted carbocycle, aryl,
heteroaryl, heterocyclic, carboxy (provided that X is not NR3 or O) or
25 aminocarbonyl (provided that X is not NR3 or O);
R3 represents:
hydrogen, C1.3 substituted alkyl, phenyl, or may be taken together with R2

and the nitrogen atom to which they are attached to form an optionally
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"'N R 1f N10I H HY, HR X =0, NR3 or a bond; Y =0, CH2 or a
bond In a second aspect of the present invention, there |§9p¢ltﬁv]ﬂﬁﬁed a
conmpound of 15 Formula (1) wherein X =0, and R R1, R2, R3, R4, Y and
n are asw@dRioiis#l above; or a salt, solvate, or physiolb@ﬂﬁ&ﬂﬂﬁﬂs
functional derivative thereof. In a third aspect of the present

invention, there is provided a conpound of Forrmula (1) wherein X = NRS,
and R, R 1, R2,subRituted hetdroayulic #ingwhicsis dpfionadlg fadedve an agt, achesadatyl,

sol vate, or physiolo |%all functlonal derivative thereof. 20 In a fourth
aspect of the pFrést YI6iiNg here is provided a conpound of Fornul a
(1) V\/nerelgrgf,résgn@(pm&rgtcob‘g&qboﬁ@d R R, R, R3, R4, Y and n are as
defined above; or a salt, solvate, or physi ol ogically functional

deri vat i veYtrémesents O, SHaaraccomdensiband;t he t erm " al kyl" refers to a straight
or branched E?in 25 saturated hydrocarbon radical. Exanples of "al kyl"
as used hel&if i ncl ude, but are not limted to, nethyl, ethyl, n-propyl,

i sopropyl , orirsalitsplvatel, 5OpHYs Ml ogidatl Binklionahdgbiatiyvé thereofopent yl , hexyl and
the like. 4 2 9 AUG 2005 WD 02/ 070541 PCT/ 11502/ 06275 As used herein, the
term "substi t utlddhiginKgption the anast prsfegred (Rlogrghp iohydseasnc fugherawes in

sat ur at ed d ORI C t tuents
sel ect ed @rgo{?? ggg{rhgu%g%th@'lt‘:fcf%gldﬁgamc °@é§ﬁ‘bf‘%§g‘%‘?ﬁ6&#§?ﬁp§fﬂ stituted
by one to fohmde (1)fi$ indicared bplowC2- 3 al kenyl, C2_3 al kynyl, C I-2 al koxy
(optionally substituted by one togp thyee fluorgnes), sulfanyl, sulfanyl,
sul fonyl, oxo, hydroxy, nercapto,]|am fo, guan' i no, carboxy,

am nocar bonyl, aryl, aryl oxyXihethro , ryloxy, heterocyclic,
ami nosul fonyl ., sul f onyl anfRo, Hﬁbozy@m e, Oreidd, nitro, cyano and
hal ogen, nultiple degrees of swpstigution beiopg all owed. As used herein,

the teygn "al kenyl" refers to a straight orRbranched chain 10 hydrocarbon
radi cal having at |east one casé) 8 ﬁﬁg%?gbdo&]bl e bond. Exanpl es of

Y =0, CHp or.a bond

In a second aspect of the present invention, there is provided a compound of
15  Formula (1) wherein X = O, and R, R1, R2, R3, R4, Y and n are as defined above; or
a salt, solvate, or physiologically functional derivative thereof.
In a third aspect of the present invention, there is provided a compound of
Formula (1) wherein X = NR3, and R, R1, R2, R3, R4, Y and n are as defined above;
or a salt, solvate, or physiologically functional derivative thereof.
20 In a fourth aspect of the present invention, there is provided a compound of
Formula (1) wherein X is a covalent bond, and R, Rl, R2, R3, R4, Y and n are as

defined above; or a salt, solvate, or physiologically functional derivative thereof.

As used herein, the term “alkyl” refers to a straight or branched chain

25  saturated hydrocarbon radical. Examples of “alkyl” as used herein include, but are

not limited to, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl, n-pentyl,
isopentyl, hexyl and the like.



"al kenyl " as used herein include, but are not limted to, ethenyl and
propenyl. As used herein, the term"substituted al kenyl" nef gt a
straight or branched chain hydrocarbon radical having at |east one

car bon- c#HOBAR7W¥4UDbl e bond, optionally substituted w t hPETHERA6IENt S
selected fromthe group which includes Cl1-3 al kyl 15 (optionally
substituted by one to three F), amno, aryl, cyano and hal ogen, nultiple
degrees of subsAig u&qrtiifmreimehﬂgermi Tsobasithtedhslkyl gefehetoed straiglhe)rtbemhéchl kynyl "

refers to straight,o nch ch r r.bo. cal V|n

| east one %F‘b%ﬁl %5& B%c!{o‘faf?%'l@ 8‘n8P‘ al%%% gt"g J&éf’%hwt o4 ed
herei n i ncirydethe Qebupa it idludes NC 1 g Clkyd, (op@cﬁiauizeswém@ceai bl BHeORY tirde 20 As
used herein, the term "substituted al ky % refers to a straight or

br anched ﬂmnﬁﬂh%ﬁ@&sﬁnbb f2rnalkel: G iakgxufontiepally syhatitetad BpRoetr bon
t | b t t th
g“)gpevéil gﬂ I ncf]b%&@ Cyul%ﬁgll' L{lﬁwgg?% al | gp:hkasltdlﬁ?u?%%%&coﬁgm{)gophreg

F), am no, gmminoanchrhadyogamnonarbbnym,l aryiegarpbsy, dfetesotglt | hetéroaploag) ng
al l owed. 25 As used heref term"” haIB efer tofluorlne(F)
Chi or  ne (RSOCYCE. G RE By SBony TR0 CHDYyAapi: o e RS T { e

hal ogen ralﬂil&g@hﬁnﬁlh IR Idegre & $fRLBstitutfdn F%ﬂ@wéd)do AS used herein, the
term "carbocycle" refers to a non-aromatic cyclic hydrocarbon r adi cal

havi ng from t hraseused hessignthe detyo rialkienyhs refqrs to @astigiahy oF dsanghedhchaB fi ve-

to sev I lary -5 2 9
ave 005 VBRBSRE m e ok ab el oue ErRiRiol AhbiE e, BXEIRCERY 0 2 0
not |im t edideayl” ayadedm&amhcludglmhohahgdhmnsaycIaﬂmyt atid, prcpeﬁylopent enyl ,

cycl ohexyl, and cycl ohept used herein,  the term "substituted
car bocycl " refyised c‘&‘“n t%ber?H'Pﬁ“&““’dc%}E‘?"iyl: TRAFER 19 ABIERt PrRIMCEEd havi ng

from three ) FAMREbLEA 4RI RdveifBat 168ChnahBBn L erbop dQRid BAR bpﬁoﬁéﬂﬁﬁt ituted
with substituents selected fromthe group which includes CI-3 alk

(opt i onal | spbstisred ivitht sd:sm)aeméckegteql Hroare i) groqp -vehieh keshydes Qg23 8lkal ky nyl ,
- 2. ko@éﬁxé %}s&n? uté{j bsyﬁg%f,tlottﬁ'}eg %%ba&lg n%r}l Ocr?% ns gn% Eglﬁge UImfu

sul finy 0X0, oXY, rcap I no, lpXar boxy

am nocar bodegtees airs)absntadqﬂm;gallomaeroaryl het erocyclic, am nosul fonyl ,
sul fonyl am no, car box anide, nitro, urei do 10 cyano and haI o
mul tiple degredd BE stE’Ef"s"ﬂl'ihElt“Fth ‘Akynyly wefars fR @, stiRight OF e gin wi th

five- 10 SRVRRAMBANENHEH Halidg S 18asf bROCHBMRL LRI Bord. | Ex\ﬁ'gples of

“alkynyl” as used herein include, but are not limited to, acetylenyl and 1-propynyl.

20 As used herein, the term “substituted alkynyl” refers to a straight or branched
chain hydrocarbon radical having at least one carbon-carbon triple bond, optionally
substituted with substituents selected from the group which includes Cj.3 alky!
(optionally substituted by one to three F), amino, aryl and halogen, multiple degrees
of substitution being allowed.

25 As used herein, the term “halogen” refers to fluorine (F), chlorine (Cl),
bromine (Br), or iodine (I), and "halo" refers to the halogen radicals fluoro, chloro,
bromo and icdo.

As used herein, the term “carbocycle” refers to a non-aromatic cyclic
hydrocarbon radical having from three to seven carbon atoms. For carbocycles with

30 five- to seven-membered rings, a ring double bond is allowed. Exemplary



As used herein, the term"aryl" refers to an optionally substituted
benzene ring or to an optionally substituted benzene ring Z¥Lbdlilo one
or nore optionally substituted benzene rings to forma ring system
Exenpl ar WOHPO7¥Ab] substituents 15 include Cl-3 substit BEEES®YUAS, C2-3
substituted al kenyl, C2-3 substituted al kynyl, heteroaryl, heterocyclic,
aryl, Cl-3 al koxy (optionally-substituted by one to three F), aryloxy,
ar al koxy, ‘étm;uocycdn: o;&l‘qume'mehldar byl areacpt diyitedaramy bystgpropydt eydetrugyll oxy,
sul f anyl S n ul f onyl am no, carboxyan de,
ami nocar bo?‘?&f:wpen rﬁﬁag engﬂ%f b%éilg} oﬁl yndrr&r%léé t@ amino, nitro, cyano,

hal ogen, or 20 Ag essdioheraiul tneptbﬂn d‘aﬂfs&m&dcxfa:t&damél tefiérk A0 Asinrgombidiowed.
Such a ring or ring system may be optionally fused to one or npre
opt i onal | ye¥stip ¥y itofirber fdiqal lhi“ﬁ% fr(’Fh@‘F‘i?dPrF@W“b"é’i‘i%h@OF‘Fﬂ@’é)w ighivocycl e

rings h ut are
not |i %‘J’teﬁgt@%;ﬁ% bls {eh%g‘h Lﬁﬁ?ﬂmttsgt&}é%edﬁﬂng&#{)}%?ﬁﬁ p@ny??lqbndanyl ,
ant hracyl dkylp(lopmraﬂlprsybsnuasd \wldneas tigedh §).1 €t eddkedel, iGpat ialkysylt Kgreof . 25
As used her the er het er oa efers n optionally substituted
monocycl i ¢ EVe(OPB" %%B‘Fg ‘?‘%rfﬂtf‘ %ni}h@Bﬂt éﬁﬁf’ﬁ'g @ngxbr OXflor e

het er oat Onhﬁro:@UbﬁEﬂchptbl QRSnd eb@mideh, f EQBAXT, Ahocatonyl). @fylody oXi de,

or to suchan aromatic ring fused to one or nore optlona Iy Substituted

rings, suchetersanithetessyslic, pminpsulfonyl|sulfenydpmino Hearhoxgaryide wiwe wgislo, or
car bOCY(F e Jahg'%ﬁt% ﬁ?ogen’ nﬁltmlg 4 rée% of éM#S[llU?Xﬁ |b‘L.ﬁ rallgvgeéy%leéﬂbocga dJeEganpl es

of optlona ts are Select rou whi ch 1 nc Cl-3
substi t ut edltﬁﬁkgtlto sﬁ&n&namm:sdd ringh exckig) doablyzlb,ond:% aﬂowadhstl tuted al kynyl,
het eroaryl, - A WD 02/ ( Q7€3541 PCTIi 1 02186275 Eet erocyclic,
aryl, C-3 al ko&ilus(eﬂ ‘ieB’m et At Felerd PN RPtgRly YbstHped benzeneing oy y

ar al koxy &CYd anaé;ﬁidnallﬂ“%h@d’tﬁlﬁéd)lbknzeﬁ@lerfgxmse@r@y&r&x)ér &k E5RBRANW OXY,
sul fanyl, sulfinyl, sdlfonyl, am nosul fonyl, sulfonylam no,

car boxyam wbstitawei rhgozanb aingb to forar Baing, sysikm; animy onmndaqybailtu@m no,
nitro, dfyé:(&ud? éﬂéoggﬁbsﬁ{u{e‘ér aﬁkﬂypg LR Cf%ﬂlé‘rv’cgf%%ub& Mhsd alk,‘)rb)d on being

al I owe er oa rou s use |nc ude T are

not |imi tenhtérearybaarzmyﬂldaml 1.3 bkkaz}o(dpnamlyxshbsnb.&may snd ol hzelFy/ ,
benzot hi ophenx “i‘ zopyr a2| n I benzotriazal yl, benzo[l, 4] di oxanyl
benzof ur an¥¥lo Y.0REkaxyy 136V APyl éﬁem?yllryﬁcylwp atfgyloxy, heteroaroyloxy,

furo[ 2, 3- bjypyh1di Rilfinyl, mﬁ%%lY' ardifBs AR, dmrdnylard.m da&?&&k&hﬂx‘d@,y »
|soxazolyl |soih|azoy ., isoquinolinyl, ‘i'ndolyl, indazolyl,

i ndol i zi nyammn@qmnuyrqadqonyl oxm%aércx)ylmeroam rAE o0, antsby¢yan@.xlaxbngaxz,o¢xyl :

BCF, 2?1)?@: nyrﬁfdol %}S{Upﬂy dégr&p rorf%u%ntuuBH R—:%ldllo&t &' ISué:lPX'ring r1]°ennnag syQtXm
may be optionally fused to one or more optionally substituted aryl rings (including
benzene rings), carbocycle rings or heterocyclic rings. Examples of “aryl” groups
include, but are not limited to, phenyl, naphthyl, tetrahydronaphthyl, biphenyl,
indanyl, anthracyl or phenanthryl, as well as substituted derivatives thereof.

25 As used herein, the term “heteroaryl” refers to an optionally substituted
monecyclic five to six membered aromatic ring containing one or more heteroatomic
substitutions selected from S, 80, 802, O, N, or N-oxide, or to such an aromatic ring
fused to one or more optionally substituted rings, such as heteroaryl rings, aryl rings,
heterocyclic rings, or carbocycle rings (e.g., a bicyclic or tricyclic ring system).

30 Examples of optional substituents are selected from the group which includes C.3

substituted alkyl, Cp.3 substituted alkenyl, C7_3 substituted alkynyl, heteroaryl,
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pyrazol opyrimdinyl, pyrrolizinyl, pyridazyl, pyrazinyl, pyrimdyl,

4- oxo-1, 2- di hydro-4Hpyrrolo[3,2,1-ij]-quinolin-4-yl, qui n(i a;&ljﬁn?ﬁ'

qui nazol i nyl, quinolinyl, quinolizinyl, thiophenyl, triazol ;h

triazinyl, tetrazol opyrimdinyl, 15 tri azol opyri m d| nyl , tetrazol yl

t hi azol ylwo?z/ﬂ"%ﬁz‘bl idinyl, and substituted versions thePEWS“’;@Tﬁsed
herein, the term' heterocyclic refers to a three to seven-nenbered ring
contai ning one or nore heteroatom ¢ noieties selected fromS, SO S, 0,

N, or N oketerecydist igh&F1-y a&@bst(oal@p@& stibstruted Hay pneyontheees®) @t f r om
the group n e u Kk b t ed

al kenyl , ngg(%%’ g%ylltut il t%(/)nywE gr%@ltﬁéy’ #&%%8@ ’c,ﬁﬁ-i’gl;l [, CL.3
al kf)xy (opfulﬁﬂ;al Isylfenwﬂ),s}anﬂinmafbdyy mlﬁemyllamiﬂmc eﬂr%)cymnmey:mmcaﬂmajrl?oxyi
acyl, aroy eteroaroyl, acyl oxy, aroyl oxy, r oar oyl ox ul fany
sul finyl, %%Pwnyimﬂyr#%sm GRYPE 2EG B’i‘i’yF&‘iﬁonhgb ﬁ%&!‘?ﬁ% Eﬂé‘?"i’e

am nocag boﬂ@%eesqﬁrsmﬁﬁmoﬁ%@mg RV QK YEx SR Rete AIEHTO grdﬁg§ (i€ed He

hal ogen, 5 ureido, nultiple degrees of substituti eing a owed.
Such a ri npclode, i ageanolr hmitetl top benzimidazedylo bemzothinzdlydr temgoigrthiazolyl,
unsaturati a rin ot her

optional | yges'\?r?)tg{()p T db en%%qyée\éggy(:treﬁ%oxf’%%%%’be)n%lgqgc{ho}arrwgq:gyzofﬁréfn)ér oaryl

ring(s), OgHGRERASNG], Cinhbliv( sr)manﬁxﬁmﬁ{lzssb]pinduml iefiaepbll) itiidarblidhyles
i nclude, but are not limted to, 4- dj oxanyl, 1, 3-di oxanyl,
pyrrol i di nipridazepyridipylgi fﬁﬂza@w,| 1SB‘iht9é‘P1D’H| A§aquinglnyl, indolyl, * indazolyl,

I m dazfé' di nﬂgﬁfgnﬁ,y 3x'r g}g yf'é i *g.“‘?ﬁ fér F&'x%[aﬂﬁh&é{,, oRldBE6RE! PRnfanngl! ONY! .

mor phol 1 ny oci nnolin
2, 3-di hydrpprsyt,o[ pyddlgi,oxipngihyl, 3, ptertﬂimldr ph2hézingl,2 QJyMGyBOG@yRM}]

02/ 070541 PCT/ US02/0 275 b 1, 4],- tet dro |
> 5o ai s BYTORRAmISng, RIS be Ry gy ey, Vi 2™

tetrahydroaﬁ HHRFRPISSBI2, 1-ij L Qiih@RYALY D agliinedalit| | quiriz6 @k diqainelidny |
tetrahydronaphthyrlgglmng]g tét%hydro%ur?unyl ﬁ?letqrahydl?koyi{hlqopyr%yl,

t et r ahydr o@WinQghshy | , WEphetdr oqiezRiWal i ninazinglt et righgaeloppymidinyly| |
tet h
L Y bRy EREA] il M MlawD SRkl

I soi ndol e-the®efli onyl, and the l | ke. As used herein, the term "al koxy"
refers to the as d ned above., Exenpl ary
Fisa N

al koxy groups g‘é ?ﬂd'lgF?F‘? Hﬁh%&‘gs‘gﬁ?}oﬁ%}ﬁ% f5i5% P APIFGdO seusuRbe not
limted tOsindEInR@iMg ofd &l HEYE BBREARRMC mbletibd $RCRATIIPEYSOSSHOBYN, &
Propoxy. I?I?oeczdoep%)[(nzénai?ly bﬁﬁ)(s)t)l(tzted a\g:?h ts;ﬂ:l?sltjlgu%il(t% selected from the group which
20 includes Cj_3 substituted alkyl, Cy_3 substituted alkenyl, Co_3 substituted alkynyl,
heteroaryl, heterocyclic, aryl, C|.3 alkoxy (optionally substituted by one to three F),
aryloxy, aralkoxy, acyl, aroyl, heteroaroyl, acyloxy, aroyloxy, heteroaroyloxy,
suifanyl, sulfinyl, sulfonyl, aminosulfonyl, sulfonylamino, carboxyamide,
aminocarbonyl, carboxy, oxo, hydroxy, mercapto, amino, nitro, cyano, halogen, or
25  ureido, muitiple degrees of substitution being allowed. Such a ring can be saturated
or have one or more degrees of unsaturation. Such a ring may be optionally fused to
one or more other optionally substituted “heterocyclic” ring(s), aryl ring(s), heteroaryl
ring(s), or carbocycle ring(s). Examples of “heterocyclic” moieties include, but are
not limited to, 1,4-dioxanyl, 1,3-dioxanyl, pyrrolidinyl, pyrrolidin-2-onyl, piperidiny!,
30 imidazolidine-2,4-dionepiperidinyl, piperazinyl, piperazine-2,5-dionyl, morpholinyl,
dihydropyranyl, dihydrocinnolinyl, 2,3-dihydrobenzo[1,4]dioxinyl, 3,4-dihydro-2H-

-7-



As used herein the term "aral koxy" refers to the group -ORaRb, where R
is alkyl and Rs is aryl as defined above. As used herein t?ﬁi\yﬁrzﬁﬁﬁ
"aryloxy" refers to the group -OR,, where R is aryl as ff'ned
above. Asvaiexroiserein, the term "nercapto” refers to thecymwswmws2BSH. As
used herein, the term"sulfanyl" refers to the group -SR,, where R is
substituted al kyl, substituted carbocycle, aryl, heteroaryl or

het er ocycl b@mm[lmididaepﬁnylaboveeuawmﬂpym}ad herzes BihydrofuraA,m " sphiinyl "
refers to the group. -S(O where R is _substituted al kyl substi t ut ed

car bocycl edlhé{@fype“zﬂ@f@ﬁbar yl ofihydpiseizolyl.i ¢, astedfahydiekenzogingerinylas used

her ei n, n }ﬁ 2 . 1S
substi t ut e% &ﬁdﬁ? w&lhgt ?{étulfth gﬁ&@g@&%c dén %” hyr &%r%ﬁwﬂnﬁ’
het er ocycl tetrah)alsotlimt)wamxi 25 ab@r&ydrAﬁtu@amylher ei n tettahpdroguinoXating, refers

to the grou As, .used herein, thet r.m "hydroxy" refe tg the group
- OH. Asg @g'aWé‘f%yﬁ‘dmty e t er mietayigearpRlingl.s” + o ¢ hH ﬁF'&ﬁ’E)lSE’]Nﬁ@" ﬁhe am no

group is B&Izbgrmlbym@ubatztd.mmamhyo-ﬁxet dibkdayed2 aldfwdm-?hmﬁ&i.wt gd

car bocycl e aryf het er oar erocyclic, as defined above. As
used herei ﬁlonylhléomé@lml"izgham anddhelike. t 0 t he group -CON. -8 29AUG 2005 WO

021070541 PCT/ U0RLA02LS A5 AFCaREL !l ] S BF1 VAN £ Dbyt o7 7S

to the group - am nos onyl s opti onal™
substi t ut egs definsd bisdviet lExedlphbkgdexﬁgrbspsl xIsHﬁ@tih theq:“rémmymbmtloﬂﬁr}dlude

het er oaryl, or heteroc) defined abgve. As used herein, the term
"sul f ohYi ab¥tnge 'P‘léf'érf'é ‘J( éo'tﬁét u‘iiH“‘NP@E R, triflyogamathoxy, ethoxy Bt i t ut ed

al kyl, subgbbbit Rdp® aYRlok ,aﬁaﬁﬂb gt eroaryl or heterocyclic, as
defi ned abgvg ’@t Bsg&aper ei ny t he tuer?n "car boxyam de" refers to the

group -NHC(O R AS wbedrherein thestesu etalkosy e fers ks the grows tORR.edbasaRpdcycl e,

aryl, hete r teng I as defined above. 10 As used herein,
the term" EIE b%QR‘ "c"”hl)?ieargél [}leﬁ h&re group -C(O OH. The carboxy group is

optionally subsAs lised derebyths ttl&ﬁt“hiyldx?ﬂrdﬂ:rk)d the groupt-ORY tveidrecRIbagyad e,
aryl, 15 . defined above.
As used herein, the term “mercapto” refers to the group -SH.
As used herein, the term “sulfanyl” refers to the group -SR,, where R, is
~substituted alkyl, substituted carbocycle, aryl, heteroaryl or heterocyclic, as defined
above.

20 As used herein, the term *sulfinyl” refers to the group -S(O)R,, where R, is
substituted alkyl, substituted carbocycle, aryl, heteroaryl or heterocyclic, as defined
above.

As used herein, the term “sulfonyl” refers to the group -S(O),R,, where R, is
substituted alkyl, substituted carbocycle, aryl, heteroaryl or heterocyclic, as defined

25 above.

As used herein, the term “oxo” refers to the group =0.

As used herein, the term “hydroxy” refers to the group -OH.

As used herein, the term “amino” refers to the group -NH,. The amino group
is optionally substituted by substituted alkyl, substituted carbocycle, aryl, heteroaryl

30 or heterocyclic, as defined above.

As used herein, the term “cyano” refers to the group -CN.
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het eroaryl or heterocyclic, as defined above. As used herein, the term
"am nocarbonyl " refers to the group -C(O) NH2. The am nocagh@pylgsgroup is
optionally substituted by substituted al kyl, substituted 15 carbocycle,
aryl, heMQ@g79¥lor heterocyclic, as defined above. As BSEUSPRA6RISn, t he
term"ureido" refers to the group -NHC(O NHR, wherein R, is hydrogen,

al kyl, carbocycle or aryl as defined above. As used herein, the term
"guani di no" r ef &s gsetidhetelirg tigr @rip “arinG{uifeh)INIiéfersAs thesgrduh 8{0),NH,.t fihe t er m

"acyl" refers to.the group -CLOR , ere i s.alkyl, 0 carhbocycle, or
het er ocycl F‘B‘“ﬁ%“?ﬁ@;ﬁi ﬁg?i"phgsr @Sﬁqgaﬁg ﬂggt&mﬁgrR@{ ns_,“b?tﬁg%fl e?l_}ﬁ’ d aﬁ“g’iﬂtm efers
to the grouRbocpbiE)dryl, hatbiBEG1 B hetdioked, os adti@bbsved herein. As used
herein, the tefm"heteroaroyl" refers to the@lgt]roup -C(OR,, where R, is

het eroaryl as déf uprsdhereinethe. tepg “Alfopylaminet w@ilers te Hbe gequm NHSOLRy "
refers fo up., - | | . cyel .
het er océ/cl %”Egrgg{?e |bﬁ[g§£e %ﬁ‘éﬁ' ’nsmifsnﬁﬁ&;%aéb%&lgi %wthﬁéeéﬁ{agﬁn% '%gtr%g??%lfy"

refers to isdefigédabove OC(O R, , where R is aryl as defined herein. As
used herein, the term"heteroaroyl oxy" refers to the group -%OER,,
OFGE82/ 070541

where 30 R, i s™hdted Bepip thes et jARaxyaaHds hrefas Jo ghoygroury

PCTI US02/ 0 L i [ £560Ee] ' %qu .

phar maceut ?’ﬁ%ﬁ@l‘i@é’ggﬁ lg %ggéasp?gstmgcgé cogplc’e%g,rﬁuguc é’gh?tﬁreocydw’

hydr ochl or asdiefinéd/abogbr oni de and trifl uoroacetate salts and the sodium

pot assi um and nesiumsalts. [The cg unds, of the. i nventi on
may chai n onggg se F‘E'"a.gl?r{?ﬁ?f r‘i@’%ﬁ?%%ﬁs tgﬁ%wogmgc@éﬁgﬁhgtcaﬁ%ﬂx%
raceni ¢ angro@ptié GptibnaligCiublauledr Y6 subblitutedf alkiie Sebstiaurnd agscyaid aryl,

di astereoners are contenplated to be within the scope of the present

i nvent i on. hegERERQr heterormed, & dinetrldreThe conpounds and processes of the

present inventi ! e [ > i es A ! t he
foll owi ng synt h‘gﬁ%hg%ﬁ%né%%{/\rﬁl %:rwglgcraie%q rﬁggqflt%ug@pgﬁ @gﬂgkf.""f[rﬁé;
met hods byaminbcinbdnlge geeurp durogsomdlyt hubstitnied nby crubstaytet ealkyle pabstiditedand ar e

ot | ended, Lol B A0S SPOAR L S ol RYRR LGRS defined T the

As used herein, the term “ureido” refers to the group -NHC(O)NHR, wherein
R, is hydrogen, alkyl, carbocycle or aryl as defined above.
As used herein, the term "guanidino” refers to the group -NHC(=NH)NH,.
As used herein, the term “acyl” refers to the group -C(O)R,, where R, is alkyl,
20  carbocycle, or heterocyclic as defined herein.
As used herein, the term “aroyl” refers to the group -C(O)R,, where R, is aryl
as defined herein.
As used herein, the term “heteroaroyl” refers to the group -C(O)R , where R is
heteroaryl as defined herein.
25 As used herein, the term “acyloxy” refers to the group -OC(O)R, where R is
alkyl, carbocycle, or heterocyclic as defined herein.
As used herein, the term “aroyloxy” refers to the group -OC(O)R,, where R, is
aryl as defined herein.
As used herein, the term “heteroaroyloxy” refers to the group -OC(O)R,, where

30 R, is heteroary! as defined herein.



The present invention provides conmpounds of Formula (1) that can be 15
prepared fromthe common racem c internediate (8), or corng)meﬁmﬂ? al
intermediates (17) and (25). R2 20 (1) X=0O NR3or abond 0, CH2 or a
bond OBnWO.0ZBHSHO N YR (5) RY O (6) YR OH (3) , OBn YR PGHUSRORETOBN H
(4) YRCHO (8) .0Bn HO' ( "N -10 2 9 AUG 2005 WD 02/ 070541 PCT/ US02/ 06275
Schene 1. As shown in Schene |, internediate (8) can be prepared by
reacting the nisoinsiisediio mneeptemaim«ynnqnaar@mh@r@a(:@)ncaﬂx hctaptbblsealtsuch as

pot assi um h dr X n t ?’Lj n ‘2] ang} wat er,
to afford THe rll%gsdc%ugh ('%) @gaooﬁq’%dd% fydt ;éﬁu % défr ﬁ%a aar x!yl am ne
in the pr Qﬁlertﬁe sOtﬂmm (petzlﬂdmlﬁgmﬁe:ﬁwaimmSMh aﬁ’lelcompounds of the present
[ 3- (di met hyl ani no) propyl ] - 3- et hyl car bodi i m de hydrochloride (EDCl), and a
base, invention rhay c ntam one or more asymmetric carbonl atoms and may exist 1n

5 racemic and optically active forms. All of these compounds and diastereomers are

contemplated to be within the scope of the present invention.

GENERAL SYNTHETIC SEQUENCE

The compounds and processes of the present invention will be better
10  understood in connection with the following synthetic schemes, which are merely
illustrative of the methods by which the compounds of the invention may be prepared
and are not intended to limit the scope of the invention as defined in the appended
claims.
The present invention provides compounds of Formula (1) that can be
15  prepared from the common racemic intermediate (8), or common chiral intermediates 3

(17) and (25).
1
\[r ~ J'k(\ JJ\

(1) X =0, NRj or a bond;
20 Y = O, CH» or a bond

2—T

o o o o o
HJCAOMO/\GH, —_— H,C/\O OH ~——m H,CAOMNJO n
H
YR @ R 3 YR

y e g o
° H - Ho’u\{\n’osn —_— .08n
YR ) H HO l}l

RY o ® YR 7 YR CHO g,
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such as 4-di net hyl am nopyridine, (DVAP) in an appropriate solvent, such
as dichl oronet hane, gives the am de (4). Reduction of thg3editeils
functionality of 10 conpound (4) with a reducing agent, such as lithium
bor ohydr wWeg2/07¢s4tan- appr opri ate sol vent, such as tetrahpdrakerers at room
tenperature provides the alcohol (5). Treatnent of the alcohol (5) under
M t sunobu conditions affords the lactarn (6). The sane transformation
may be achieved by treating (5) w Shhdmid hhenyl phosphi ne, carbon

tetrachl oride and a base, such as triethylam ne, to obtain (6).

Hydrolysis of the lactam 1.5 (6) using, for exanple, |ithium hydroxide in

an appropriate SOk i SXhdtkeL], ﬁnt&ﬂﬂeﬁﬁte (Bicaki?e> d 8y eRuag ik (7) -
Fornyl ation of the anine group o 7) is achieve using formc acid and

aceti ¢ anhyoad-gibstitated @dkﬂemlorli@fu with albasel enchrmstpietassiumt hydrqxidsy inde t he

any | ntbr PRI PRy AP o5 3HEPR e B uRi bR PG, Kb nal

product uséf@) witRo- wﬁmy&oxﬁammenﬁlthe Iﬁbyeﬁmmé@phyg rRgaRduch @s IDI ovi de
conmpound (8) i n each of two enantioneric forns, Alternatively,

enant i omer Bdgimetidamisgipseryll-Bsthylspropdibaide th‘-hlos%éﬁBC;D dnd g Q@F in
h h
Scheme 3, &g £e4%rﬁaﬁ§1§ﬁlﬂtﬁégﬁﬁvangﬁﬂﬁprxﬁpfﬁ{ Efgﬁlﬁt a§dlgen? L\RB' Qse (9)

with a chiral agent I none,

presence ahcraodoaeshansugnhesa@enamaeb(ﬂt)yl Rbtﬂttchmllmf the esta‘roﬁJdctidmhrghofr aI

I nter d| ate %103 .n . .Schene 2 or é e 3 Jreatnment of th
conpoutid By E‘ifé"f“ faquging agent, Sé' ﬁsg 17 P8 V‘?fb‘{ﬁé‘lﬁ‘i/f‘%?ﬁ?ﬂf@w |n t he
presence cholv%nﬁmblatak NGtray@Rifurad Ut raden térh@apati® pRVIdRE thOal@dtel (9). @

sol vent, such as tetrahydrofuran, foll owed by addition of an

el ect r ophi Treatmenicof the alcodml\ﬁ/)l ustsriditsarbinFenditinas affprssitarclactems (Ber Thst t wo
A O AL B
(17) Ox' tetrachloride and a base, such as triethylamine, to obtain (6). Hydrolysis of the lactam
15  (6) using, for example, lithium hydroxide in an appropriate solvent mixture, such as
THF-H,0-MeOH, gives acid (7). Formylation of thc amine group of (7) is achieved
using formic acid and acetic anhydride in a solvent, such as dichloromethane, to
provide the formylated compound (8).
Any racemates can be resolved at the level of any intermediate during the
20 synthesis or at the level of the final product using, for example, a chiral
chromatography method, to provide compound (8) in each of two enantiomeric forms.
Alternatively, an enantiomer of intermediate (8), such as (17) in Scheme 2 or
(25) in Scheme 3, can be prepared by reacting an appropriate acid chloride (9) with a
chiral agent, such as Evans’ chiral oxazolidinone, in the presence of a base, such as n-
25  butyl lithium, to afford the chiral intermediate (10) in Scheme 2 or (18) in Scheme 3.
Treatment of the compound (10) or (18) with a base, such as diisopropylethylamine,
in the presence of a chelating agent, such as titanium tetrachloride, in a solvent, such
as tetrahydrofuran, followed by addition of an electrophile, such as
benzyloxymethylchloride, provides either of two chiral compounds (11) and (19),

30 depending on the selection of chiral auxiliary.

-11-



YR YR PCTI US02/ 06275 Ox' OBn YR (12) (14) Schene 2. 0 C*'~YR (9) (18)
Ox" YR 08n YR (19) HO- --T' -013n YR (20) OYR O OBn HO Ng-MNG(83) YR H
BnO (24) 50 HONOBn I YR CHO (25) Scheme 3. Conversion of conpound
(11) or @kB)2/00as4t he correspondi ng hydroxyacid (13) 10 ectfBd)oseBn be
achi eved by a sequence conprising oxidative cl eavage of the chiral
oxazol i di none, using, for exanple, H202 and |ithium hydroxide to the

respective f internediat (12) and ( fol | oned by ydr ogenol ysi s.
Coupl i ng &a‘”\rzﬁé ac+s (, oBn

Q o) o
HOJH/\OH —— Bﬂo\N/uY\ — h ,OBn
¥R 13 o N —
(13 4 (15) YR g
0
,OBn
HO N
YR CHO )
Scheme 2.
o] o}
Ci)k/vn — - YR [ i/\
. Ox ox YT OB oBn  ——
(e R g I

. | . . 0
) YR
y O’L/\OH — B, j\/\ o — v HOJK/\N,OBn

H

A ——

YR (21) YR 23) ano’N {23) ¥ 249)
o]
,OBn
5 YR CHO
Scheme 3.

Conversion of compound (11) or (19) to the corresponding hydroxyacid (13)

10  or (21) can be achieved by a sequence comprising oxidative cleavage of the chiral
oxazolidinone, using, for example, HpO7 and lithium hydroxide to the respective
intermediates (12) and (20), followed by hydrogenolysis. Coupling of the acid (13) or

(21) with benzyloxyamine in the presence of coupling agents, such as EDCI/DMAP,
yields the amides (14) and (22). These can be cyclized to the azetidin-2-ones (15) or

15 (23) using either Mitsunobu conditions or a combination of
triphenylphosphine/carbon tetrachloride/triethylamine. Hydrolysis of the azetidin-2-

one (15) or (23), using for example lithium hydroxide, in an appropriate solvent,
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(21) with benzyl oxyam ne in the presence of coupling agents, such as
EDCI / DVAP, vyields the am des (14) and (22). These can be cyclized to the
azetidin-2-ones (15) or 15 (23) using either Mtsunobu con@igtAugrigihor a
conbi nati on of triphenyl phosphi ne/carbon tetrachloride/triethylam ne.
Hydr ol ysMO @074He azetidin-2- one (15) or (23), using fBETERRMEIE |ithium
hydr oxi de, in an appropriate solvent, -12 2 9 AUG 2005 WO 02/ 070541
PCTI U502/ 06275 gi ves the corresponding acid (16) or (24). Conversion of
conmpound ( £i6%s de comaspording atid (1@rard24¥. (Gomyvession(@Zpmpaundd6on(24Yéal usi ng
an appropr | } : . ] %ﬁi]ﬂ/ i dride
or met hyl P’gtrfﬁ%r[age,rH?L&Iaggg%p%gg%?lg‘%g%gg \%Eﬁ%?goghgtﬁ as ]aglﬁg%k&olrtéﬁe hane. 5
SPECI FI C EMBoRhivEMZacSse aihy d fittdarcnerhyit forksaté, e as approgrisebeldémpesnth af t he
present invention, the conpounds of 10 Formula (1) with X = 0 are
di scl osed, dighlofamethage, acem ¢ conpound (34) and the chiral conpounds (36)
and (38). These conpounds have preferentially R = H Rl R2200 NHI15
NCH YR CHO (34) Al 0 R2i0 O 11 H-N,OH YR CHO (38) Preferred conpounds
useful in the present inventSRECHIEC EMBODIMENTSmM t he group consisting
of : N-Butyl -N(t-butoxycarbonyl)-N --{
(2R) - [ (for nyl hydr oxyam no) net hyl | - hept anoyl } - 20 hydrazi ne.
N- But yl - N- phenoxycar bonyl - N - {gecond Embodiment
(2R) - [ (fornyl hydr oxyam no) met h -nep Y -

As the second embodiment of the present invention, the compounds of

10 Formula (1) with X = O are disclosed, as in the racemic compound (34) and the

chiral compounds (36) and (38). These compounds have preferentially Rl = H.

15
Preferred compounds useful in the present invention are selected from the
group consisting of:
N-Butyl-N-(t-butoxycarbonyl)-N"-{ {2R)}-[(formylhydroxyamino)methyl]-heptanoyl}-
20 hydrazine.

N-Butyl-N-phenoxycarbonyl-N-{ (2R)-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.

N-Isobutyl-N-(t-butoxycarbonyl)-N"-{(2R)-[(formylhydroxyamino)methyl]-
heptanoy! }-hydrazine.

25  N-Isobutyl-N-phenoxycarbonyl-N'-{ (2R)-[(formylhydroxyamino)methyl]-

heptanoyl }-hydrazine.

N-Phenethyl-N-(t-butoxycarbonyl)-N’- { 2-[(formylhydroxyamino)methyl}-
heptanoyl }-hydrazine.

-13 -



hydrazi ne. N-1sobutyl-N-(t-butoxycarbonyl)-N -{
(2R) - [ (f or nyl hydr oxyam no) net hyl ] - heptanoyl } -hydrazi ne. 7264806 7005
N- I sobut yl - N- phenoxycar bonyl -N --{ (2R)-[ (fornyl hydroxyam no) net hyl ] -
hept anoyWO020f85dt azi ne. N- Phenet hyl - N- (t - but oxycar bony| PCRUS02{06275
2-[ (fornyl hydroxyam no) net hyl ] - heptanoyl }-hydrazine. -13 2 9 AUG 2005 WO
02/ 070541 PCT/ 1) S02106275 N- Cycl ohexy] net hyl - N- (t - but oxycar bonyl )-N
- ( 2- [ ( f or myiiCyethhesyymerhpa) e bingtycarbosy)-Bk O3 [(fgrmythydreagamino)methyl}-
N- Benzyl - N- (t - Qut ox bonyl )-N -{
2-[ (fornyl hydr 33?9'&@&@7‘%@?%9‘%] -heptanoyl }- hydrazine. 5
N-(3-pyri dNIBe%Z}\ilN-REWty%Eerr{ytl)'-lbUf@[’(ﬁb@lﬂ?lﬂ?{ﬁ%?ﬂ%ﬁ)n‘{eth?fl]-heplanoyl}—
- y r

or nyl hydr oxyam no) net hyl | -"hept anoy| azi ne.
2- Mor phol i n-bydspzinet hyl ) - N- (t - but oxycar bonyl )-N {2

f

( . !

Ezr Wd%ﬁ{igﬁ{?@l’)? %%P%{ﬁ‘égg‘@éﬁ%%ﬁ%’/ﬁ‘%‘)ﬁq j(j'rZa[ZI( pg.r myl hydr oxyami no) net hy
[

(

f

—
)

#
10 hept anowtfbnﬁmﬁy@aﬂy@@mﬁh\egﬂyM@&@mwd}ﬂlﬁﬁ t - but oxycar bonyl)-N {
(fornyl hydr oxyam no) rret)rPB/I - heptanoyl } - hydrazi ne.

Tet r ahyRift&-Mgrpplins-yliothylp-Ne(t-butoxyepehen =N - { 2-

o]

vt ot e B s AR B rad oy YRR 19

2E g( fA or rryNi@;’-diyfh;qxﬁmh?@%)mtﬁt—hmb)}ycgfbphjf);ﬂﬁ Z-E(mtdiyﬂwﬁﬂﬁyanﬂno)methyl]-

- Aiti nopr o - - but gxycar bonyl ) - N -

- [ (f oty Eyd?ﬁ'ﬁ?‘&ﬁ?ﬁbﬁ‘%ﬂ?‘{] - hep%/anoyl } - hydr azi ne.

t - But CAl TN 7 h ' ; t 1)- 20
(1 But o ganiaR bl N ARk LOSEMAS BRI B0 B Rkt anoy )

dr azi ne. oxypropyl’) - N- (t*- but oxycar bonyl
f or myl hydr oxyheptamey) }vbydeggije.- hept anoyl }-hydrazine. N-B

él) [\Iig E);w&?}%?%é?pgf%lh%gl#ﬁ-ﬁ%ﬂj@p{%ﬁ&%}{ggﬁ’-{}2- - hydrazi ne.

{(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.

LZTZINoZDZ

7

NS—~2 F

15  N-Methyl-N-(t-butoxycarbonyl)-N™-{2-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.
N-(3-Aminopropyl)-N-(t-butoxycarbonyl)-N*-{ 2-[(formythydrox yamino)methyi]-
heptanoyl }-hydrazine.
N-(t-Butoxycarbonyl)-N™{ (2R)-[{formylhydroxyamino)methyl]-heptanoyl } -
20 hydrazine.
N-(3-Hydroxypropyl)-N-(t-butoxycarbonyl)-N™-{ 2-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-Butyl-N-{t-butoxycarbonyl)-N-{ (2S)-[(formylhydroxyamino)methyl}-heptanoyl }-
hydrazine.
25  N-Butyl-N-{phenoxycarbonyl)-N™-{(25)-[{formylhydroxyamino)methyl}-
heptanoyl}-hydrazine.
N-[2-(4-Dimethylaminophenyl)ethyl]-N-(t-butoxycarbonyl)-N"-{ 2-[(formylhydroxy
amino)methyl]-heptanoyl}-hydrazine,
N-(t-Butoxycarbonyl)-N'-{ 2-[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
30  N-Pentyl-N-(t-butoxycarbonyl)-N'-{ 2-[{formylhydroxyamino)methyl]-heptanoyl} -

hydrazine.

-14-



25 N-Butyl - N- (phenoxycarbonyl )-N -{ (2S)-[(fornyl hydroxyam no) net hyl] -
hept anoyl ) - hydr azi ne. AUG 7005
N-[ 2- (4- Di met hyl am nophenyl ) et hyl ] - N- (t - but oxycar bonyl )-1\19- {
2- [ (f or nwiolopa@rosxy ami no) net hyl ] - heptanoyl } -hydrazi PET/US02/06275
N (t-Butoxycarbonyl)-N -{ 2-[(fornyl hydroxyam no) net hyl ] - hept anoy!l
-hydrazine. 30 N-Pentyl-N(t-butoxycarbonyl)-N { 2-
f or ny| hyNioxyEidodBAagi-aiyl-Nepuragsdrbdnyh)-Niy(dr azi ne. -14 2 9 AUG 29 WO
/070541 PCTI U802/386275 N-
(1H- I ndol - 3-I{fPymdbydipyyapin@maty dsgRianasdhnydragipe= 2.
or nyl hwydn yliﬁé‘éf
sopent zlld Iﬁ%{ﬁ%uﬂgﬁéﬁéa&ﬁgﬁ?’ngﬁ@ [(fo &§%y h{/am no) met hyl ] -
tanoyl }-hydepzhopd}-hgdragi@ycl ohexyl - N- (t - but oxycar bonyl) N - {

}
[ (
02
[ 2-
[(1|‘

p

fo met h i I - hydr azi
E(l Et ﬁﬁf B%ij%ng )buWé{é%tHBg@h E@%ﬁﬂ%lh{cﬂxxyamn&melhyl]-
[(forrryl hydr gxy@améyIphy@aine.] - hept anoyl} hydra2| ne.
| sopropyl - N-(t- but oxycar bonyl) 2([jé(f or nyl hydr oxydm no) net hyl ] - 10
p
2-

t anoyl N-(hyderopsl)- W@mel Nut ﬁrwyaxmno)methyl]-

Z Lg/:‘ OrN_rT%/![ h%/qu %mr Egngﬁlpyl ] - hept anoyl } hydra2| ne.

[(for wlmwpmpyamma-mmﬂdnyhem ari(fyimyihydiynairioyeethyB-
N- Met hoxycar bonyl -N -f 2- ngorrryl hydr oxyanl i no) net hyl ] - hept anoyl
hydr¥i ne. Nﬁﬂtafoyil‘bédf 'B-met hoxyphenyl ) - 1- et hyl - et hoxy] car bonyl
N - { 2-N Iphd - RoLde B ey DN TR (¥ g 1RRRb AR o e HCl The
ol I owi ng synt etldc schgrres ape [rge?r[glﬁy yhﬁﬁstratloaeeowt ﬁg&hrret]nods by 20
whi ch the conpdwddginef the i nvention may be prepared and are not intended

as shown i SERORERF oy OBk D CBr@upRok ARl e RBBEMET T ¢ ™

hydrazine in ayg@kvent such as ethanol, at an elevated terrperature

gi ves hydrazi ne der| vatlve 27) . React i ng. (27) wth the carbonate
R20C( NopMsrpoxyFarberty Sl il PR RdEo Xy sl byl QFR‘B‘FOG’B -B¥fEazing: er nedi at e

(28) . At egNpL{VehYmethdGbh&AM- R By ERRE ST g LRe(2-

[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

N-
he
2-
N-
2-
N-
he
-{
N-
2-
}-
}-
f

The following synthetic schemes are merely illustrative of the methods by

20  which the compounds of the invention may be prepared and are not intended to limit
the scope of the invention as defined in the appended claims.

As shown in Scheme 4, treatment of the alkyl halide R1X (26) with hydrazine

in a solvent such as ethanol, at an elevated temperature, gives hydrazine derivative

(27). Reacting (27) with the carbonate R2Z0C(0OYOC({OYOR2 or the chloroformate

25 R20COCI affords the intermediate (28). Alternatively, (28) can be prepared from the

Boc-protected hydrazine (29) by reaction with the aldehyde or ketone RCOR”,

followed by reduction with hydrogen gas in the presence of palladium, to afford

hydrazine derivative (30). Reacting hydrazine (30) with a carbonate

R20C(0YOC(O)OR2 or a chloroformate R20COCI, followed by removal of the Boc

30 protecting group with an appropriate acid, such as trifluoroacetic acid, gives the

hydrazine derivative (28) wherein R1 = CHRR" Alternatively, the primary amino

-15-



Boc- protected hydrazine (29) by reaction with the al dehyde or ketone

R COR', followed by reduction wth hydrogen gas in the pr29engesf

pall adium to afford hydrazine derivative (30). Reacting hydrazi ne (30)
with a csheraesdl R20C(O) OC(O) OR2 or a chl or of or mat e R280DABe2/dewis| owed by
removal of the Boc 30 protecting group with an appropriate acid, such as
trifluoroacetic acid, gives the hydrazine derivative (28) wherein Rl =
CHRR'. Al't %ﬂoﬁ?bf 1299 ¥an bdgrofkiedas mcépﬁilﬂﬁnﬁcﬂeﬁﬁﬂﬁkmﬁ@th%oﬁ%bﬁm@ﬂﬂ

PCTI US02/ 06275 group . of (29) can be protected as the phthalimde (31).
React i ng t Wehcenpleehod yndan Mitspaahu jgpnditiopt gives samponnd EWOI'YH“’@OHH‘PM ons

2 Tyar aei novtbyeiiobele, (S Rady cbiRBles WERSERAR, KF FomliR (GRG0 E56) 27y

R20C( O) OC(Bt@R2 or R2OCOCI R COR' R BOCNHNH2 BOCNH, Nl ~ R* HdPd (29)

(30) (259) 4 R2,0INNH2 | Rl (28) R20C(O OC(O OR-, or R2000CI Schene 4.
acid -7--F (28). Rl = CHR R'" NZH' (28), R2 =tBu
R,0C{0)OC({O)OR, of
RX — s R/NHNH, - R2, j\ _NH
R,0COC! 07 N7 2
(26) (27) A1 28)
T 8
BOCNHNHzﬂ—- BOCNH,,NJ\R,, R.OC(OIOCI0I0R, or 2 (28). A1 = CHRR"
HPd H R,0COC! '
(29) (30)
Q 0
(28) —— = BOCNH—N ——— socn-N | _NH (28), R2 =t8u
8 R
O (@
<. . Scheme 4.

As shown in Scheme 5, coupling of the acid (8) with the hydrazine derivative
10 (28) using conditions such as DMAP/EDCI or EDCIYHOAYVNMM provides the
hydrazide (33). Hydrogenolysis to remove the benzyl group using a catalyst, such as
10% Pd/C, in an appropriate solvent, such as ethanol, gives desired compound (34).
Similarly, coupling of the chiral acid (17) or (25) with the hydrazine derivative (28)
pravides the corresponding hydrazide (35) or (37). Hydrogenolysis of the benzyl

15  group gives the final desired compound (36) or (38).

16 -



As shown in Schenme 5, coupling of the acid (8) with the hydrazine
derivative 10 (28) using conditions such as DVAP/ EDCl or 7 BOXD§/ XAt / NWM
provi des the hydrazide (33). Hydrogenolysis to renove the benzyl group
usi ng a wai@hyesds such as 10% Pd/ C, in an appropri ate poTwssdos2sUCh as
et hanol, gives desired conpound (34). Simlarly, coupling of the chiral
acid (17) or (25) wth the hydrazine derivative (28) provides the

correspondffng hydrazi de (35) or p.(S Hydr ogenol ysi s of the benzyl 15
gr oup guy@%m@,t?ﬁ nalXlesi re/@ cqnp (%5,) or (38). -1612 B AUG 2005 WD
02/ 07054 1 Rk &GBn (28) M-- . O N="TBn R grDy i T 1
(8) HO" Y -N,OBn @(R CHO | (2§3 (17) "‘HC?HO(:,:G) N 0Bn YR EHO"(2 ((!‘,2(82 R1
R2"0 D N H,NOBn CHO (37) Scherre 5. 34

o 1

HO' N"OBn ——'-"'(28) 0 I!J oB ?
' I RZ2” ~ J\I/‘\ LBno L O N ~OH
YR CHO ﬁé/ N N S g
YR CHO o H !
a7 (35)

A1
L/\ _oBn (@8 ) M o
HO™ YN —_— ___0 _0Bn
R CHo N oY R2
o
(25) (37)

Scheme 5.

5 SYNTHETIC EXAMPLES
The invention will now be described by reference to the following examples
which are merely illustrative and are not to be construed as a limitation of the scope
of the present invention. .
As used herein the symbols and conventions used in these processes,
10 schemes and examples are consistent with those used in the contemporary scientific
literature, for example, the Journal of the American Chemical Society or the Journal
of Biological Chemistry. Standard single-letter or three-letter abbreviations are
generally used to designate amine acid residues, which are assumed to be in the L-
configuration unless otherwise noted. Unless otherwise noted, all starting materials

15  were obtained from commercial suppliers and used without further purification.

Hz (Henz); TLC (thin layer
chromatography);

Ty (retention time); RP (reverse phase);

MeOH (methanot); i-PrOH (isopropanol);

20 EtOH (ethanol); TEA (triethylamine);

TFA (trifluoroacetic acid); THF (tetrahydrofuran);

DMSO (dimethylsulfoxide); AcOEt or EtOAc (ethyl
acetate);

- 17 -



PCT/ US02/ 06275 (33) (34) NOBn CHO (35 RL R2'~ OL)rN1 NNOH OHYR
CHO (36) RL 0O R2"Or N N NOH O H YR CHO (38) 5 SYNTHETI C EXAMPLES The

i nvention will now be described by reference to the foll owZrighAltsxHp! es
which are nerely illustrative. and are not to be construed as a
limtati B @fo7@He scope of the present invention. As uBEUUReYME:M t he
synbol s and conventions used in these processes, 10 schenes and exanpl es
are consistent with those used in the contenporary scientific

literature, forD@MHﬂpm&nomhﬁmﬁmurnal of the DNEY{VNMnN Chem cal Society or
t he Jour nal gHHBIO|O ical Chem stry. Standard single-letter or

t hree- | et t &ifme fons are generally used to designate anmino acid
resi dues, whichcpl @, ReeblBbinAdRB1e" the L- BORAEgMEA | hé?&b unl ess ot herwi se
not ed. Unless otherwise ndted, all starting materials 15 were obtai ned
from commer ci alH@Gpﬁﬁhedrsxmdcmmedh)w t hout fA¢ €ahetyDpurification. Hz

£ O (6 hano! ) TRBR ERMb sttt aci dy - BOSE o HRBRPREBM 0xi de) -
acetate); YR CHO
mCPBA (meta-chloroperbenzoic acid); FMOC (9-

fluorenylmethoxycarbonyl);

DCC (dicyclohexylcarbodiimide); CBZ (benzyloxycarbonyl);
10 NMM (N-methyl morpholine); HOAt (1-hydroxy-7-

azabenzotriazole);

DMAP (4-dimethylaminopyridine); Bn (benzyl);

TBAF (tetra-n-butylammonium fluoride};
HPLC (high pressure liquid chromatography);
15 BOP (bis(2-oxo0-3-oxazolidinyl)phosphinic chloride);
EDCI (1-ethyl-3-{3-dimethylaminopropyl]carbodiimide hydrochloride);
HBTU (O-Benzotriazole-1-yl-N,N,N’ N’- tetramethyluronium

hexafluorophosphate).

20 All references to ether are to diethy! ether; brine refers to a saturated agueous
solution of NaCl. Unless otherwise indicated, all temperatures are expressed in "C
(degrees Centigrade). All reactions are conducted under an inert atmosphere at room
temperature unless otherwise noted, and all solvents are highest available purity
unless otherwise indicated.

25 'H NMR (hereinafter also "NMR") spectra were recorded on a Varian VXR-
300, a Varian Unity-300, a Varian Unity-400 instrument, a Brucker AVANCE-400,
a General Electric QE-300 or a Bruker AM 400 spectrometer. Chemical shifts are
expressed in parts per million (ppm, & units). Coupling constants are in units of
hertz (Hz). Splitting patterns describe apparent multiplicities and are designated as s

30  (singlet), d (doublet), t (triplet), q (quartet), quint (quintet), m (multiplet), br {(broad).
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YR TLC (thin layer RP (reverse phase); i-PrCH (isopropanol); TEA
(triethylamne); THE (tetrahydrofuran); AcCEt or EtQAc Q@tmﬁl 06507 2 9
AUG 2005 WO 02/070541 PCTI US02106275 DCM (di chl oromet hane); DMF (N, N

di et hyl worcammseie) ; CDT (1, 1- car bonyl di i m dazol e); HOAcPCHRUSU20627aCI d) ;
HOSu (N-hydroxysuccinimde); Ac (acetyl); 5 HOBT

(1- hydroxybenzotriazol e); BOC (tert-butyl oxycarbonyl); nCPBA

(met a- chl or operMasszpédtraagere kun GV CoHr actésy QNS @Etehﬂl)@lﬁgiﬂmylbr)l DCC

(Srererore el (o (e L

(4-di net hy, I8 re- t i um
fluoride); Ilﬂ{';]HirI;i:l_dg:&)(%(hcl[ ! E dgrﬁerggﬁmlﬁaﬁ&?u?dgkgtmno%ﬁ?( E};{)E@ 1'3, HH a)ﬁhadmg

(bi s(2- oxoscau&rinaziolecldr tBLS)pKobyini: niX 4@ miroAiasil (CE)C

1l-eth 3-[3- l]c bod| dr,ochl ori.de HBTU
gO Benyot ri Eizodé rf“i”%ra VT\I(H{FP)%PPY ]Cflg) %&ﬁl’agﬁr ogpgts were inj ted in
hexaf | uor osppag PEFEHRISO eifdo A5k X 26 el NABSYME €4diBiPred’ ODEX dbiehhut 2@t her ;

brine refers to a saturated aqueous solution of NaCl. Unl ess otherw se

i ndi cat ed, mbfointveigharigt @Ffegfﬂéwét Eopy 8% (HON ©-1 PdEphbes ICRrEHENde) . Al
reactions @ng %?Rﬂ%ﬁ:feigﬁj( eim? nan'd'lei &?%B&HS%%B%W&ME&?&H@?@W ature

unl ess ot herw se soI vent's are hest e purity
unl ess ot hﬁ:hﬂl\&ﬁ:kiﬁilﬂda(@té@i(zmsmelni&m (herei nafter al so "NVR") spectra
wer e recorded |an VXR- 300, a Vari Uni t a Varian

Uni ty- Ubo i nst %/ Ry @FM&F’CA%N@ p@ icolet SBiOEi-QIQIR spectrometer

using a l-mm NaCl cell. Most of the reactions were monitored by thin-layer
chromatography on 0.25 mm E. Merck silica gel plates (60F-254), visualized with
UV light, 5% ethanolic phosphomolybdic acid or p-anisaldehyde solution.

The compounds disclosed in Examples 2 to 30 were prepared following the

15  general procedures described in Example 1.

Preparation 1
(4S)-Benzyl-3-heptanoyl-oxazolidin-2-one.
To a solution of (S)-(-)-4-benzyl-2-oxazolidinone (3.3 g, 18.6 mmol) in THF (50 mL)
20  at-78 °C was added dropwise n-BuLi (7.4 mL, 2.5M solution in hexane, 18.6 mmol).
After stirring for 30 min at the same temperature, the reaction mixture was then
treated with heptanoyl chloride (2.76 g, 18.6 mmol). The reaction mixture was stirred
and allowed to warm to 10 °C over 5 h, and then quenched with saturated aqueous
NH,Cl1 solution (100 mL). The aqueous layer was extracted with EtOAc (100 mL x
25  2). The combined organic layers were washed with brine, and dried over MgSO.,.
Removal of the solvent under reduced pressure yielded 4.63 g (86%) of the title
compound. l1H NMR (400 MHz, CDCl3) 6 7.37-7.22 (m, 5H), 4.6% (m, 1H), 4.19
(m, 2H), 3.31 (dd, J = 13.4, 3.3 Hz, 1H), 2.95 (m, 2H), 2.79 (dd, J = 13.4,9.7 Hz,
1H), 1.71 (m, 2H), 1.42-1.32 (m, 6H), 0.92 (t, ] = 6.8 Hz, 3H). MH+ 290,
30

Preparation 2
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a Ceneral Electric QE-300 or a Bruker AM 400 spectroneter. Chem cal
shifts are expressed in parts per mllion (ppm S units).7 Capplithg
constants are in units of hertz (Hz). Splitting patterns describe
appar entWOWRPOT0S¥ cities and are designated as s 30 (si ngCEU02/06275
(doublet), t (triplet), q (quartet), quint (quintet), m(multiplet), br
(broad). -18 2 9 AUG 7005 WD 02/ 070541 PCTI US02106275 Mass spectra were
run on an (d.ﬁ)aBemb-éd@R)@aHBylswnethylllsimagoﬂ]mzmnhlp-rZaqne ionization. LC

condi tion (Vto 0.02% TFA)..in.3.2 m n hol d
and 1.4 m w et brd: g’r %ﬂ 3&9&?‘&% iflinggson gg@&ﬁﬂ?“’%ﬁﬂf‘a i ght
scatteri nqxtﬂﬂﬁﬁqt\wch(o@d@u oGl YER2 nilméi?]flﬁhl&mbrﬁﬂiéﬁﬁbé (56R0) at 03C KAk

preparative (prep) hplc; ca 50 ng e final products were injected in

500 uL of FBCIopwise dnsmropymmge (P mnpt7. @%mqb} opftangrimgad 0 (em at 20

m./mnwt fr o] ¢ TFA %

(0. 1% 15FA)"Jar g drpf gcs%%gﬁ%“ T Wl R el e e r%hrlréagmﬁ&‘ﬂohy was
run over o CRCISAeica, 9®|m5032((2ﬁﬁnml)4190“(ﬂﬁﬁf6)h THe rtaetioabetlufelwls spectra
were obtained on a Nicolet 510 FT-1R spectroneter using a 1-nm NaC

cel | . Mpstthesrquepghed ddthy Wae< 10 mb)-ndhs 3P 144pT MaF prtagied vithe hr omat ogr aphy
0. 25
Fln ght, 53? é&h M?;Hﬁéne; l(t)}g Bﬂ'ona @gﬁ)té&%ﬁ(%gg?@%é%n‘r&ségfyd\ghh égges\(% uti on The
corrpounds dlhedoivusMgJSCDﬁ Afeamph@sng2the eol8éht wedes rqﬂue«;:tapressufeobthr(ﬁraan@ the 15
049 - 8005y BN e Horalzsiahy e 38 BHUTE YRS Lo LT ASHCS: )
(S)-(-)-4- ﬁa&wi 3% PBERYfitkl tn&rt%rdfam-?u olH ﬂi&u% iy AWz, CDAREFs 738 ML) 20 at
S

-78 ' C was added dr opwi se n-BulLi ution in hexane, 18.6
mol ).  AfRHr (s t10HY 4l o rl H3GH 5 (n, éﬂ)t‘h%&édﬁﬁm #ipdatlude8.THa, reacti on

M xture vagpthgnd §edled o hepiangyl -Gkor | de (i 261qag 18 f4ToD)

The reacti was stirr C ovér 5 h,
and t hen dqueHEhat, wm bms H) 1 58 €6, Bid)) e U s]. 28N GH) st bA6 ) 3HD.) . The

aqueous | ayer s extracted with EtOAc (100 nL x 25 2). The conbi ned

or gani P Mgﬁé re washed with brine, and dried over MgSO4. Renoval of

t he sol vent under reduced pressure yielded 4.63 g (86% of the title

compound. | H NWR (400 MHz, CDC13) S 7.37-7.22 (m 5H), 4.69 (m |IH), 4.19

(m 2H), 3.31 (dd, J = 13.4, 3.3 Baeparpbpn32. 95 (m 2H), 2.79 (dd, J =

13. 4, (EYI)-Benzyloxy-2-pentylpropionic acid.
A 0.05 M solution of (8)-4-benzyl-3-[(R)-2-benzyloxymethylheptanoyl]oxazolidin-2-

20 one (2.0 g, 4.89 mmol) in a 3:1 mixture of THF and H,O was treated with 30% H,O,
(4.5 mL, 39.12 mmol}, followed by LiOH (0.48 g, 9.78 mmol) at 0 °C. The resulting
mixture was stirred and allowed to warm to room temperature overnight. THF was
then removed under vacuum. The residue was washed with dichloromethane (50 ml.
x 2) to remove (S)-4-benzyloxazolidin-2-one. The desired product was isolated by

25  EtOAc extraction of the acidified (pH 1~2) aqueous phase. No further purification
was required. Standing under high vacuum yielded 1.16 g (95%) of the title
compound. 1H NMR (400 MHz, CHC!)) 8 11.1 (br s, 1H), 7.36 (m, S5H), 4.57 (s, 2H),
3.69 (m, 1H), 3.58 (dd, J =9.2, 5.2 Hz, 1H), 2.74 (m, 1H), 1.66 (m, 1H), 1.54 (m,
1H), 1.34-1.30 (m, 6H), 0.90 (t, J = 6.7 Hz, 3H). MH+ 251.

30

Preparation 4
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1H, 1.72 (m 2H), 1.42-1.32 (m 6H), 0.92 (t, J = 6.8 Hz, 3H). MH 290.
30 Preparation 2 -19 2 9 AU6 20C5 WD 02/ 070541 PCT/ US02/ 0627 4 )6 ZUIDS

(4S) - Benzyl - 3-[ (2R) - benzyl oxynet hyl hept anoyl ] oxazol idin-2-one. To a

sol ut i onwis 04@ds44- benzyl - 3- hept anoyl oxazol i di n- 2- one (4 pP63/u302/4667502 nmol )
and titanium (IV) chloride (1.9 nL, 16.82 mmol) in dichl oronet hane (55
m) at O'C was added dropw se diisopropylethylamne (3.1 nL, 17.62

mol ). Aft aQrHfdroxy-(2R)-pentflpfephoni®acid. hour, the resulting titani umenol ate
was then reacted with benzyl chl oronethyl  ether (TCI-Anerica, 4.9 ni,
32. 04 ol Joatsolariorok &)-3ebdnzylaric2-Pertykpropiopicyeidr(@-Skas6. 16 merelhidenched wit h

wat er ( 100%@1 %OBW&?Q&%H& !@% Bh/'BY0 %gﬁée %QCtMnt ixuffd G4 &%@H&g hane

(100 nL x e organi c extracts wer wth brine, an ried
over MySOdto Widi@enatnovemight fieosn anperatuned Aifter ehdueacopwassanipieted,

urificatiqon 10 by flash cal umm chrqmat ography usjng.an el uting system of
lﬁex ane/ £t d%lf r%ag_ug%/rru)ypr&v@ég{ltgr_eg @“8“%’6‘“7%‘19‘1;%%3%«9“!4 ‘t"%@e‘ﬁ B’ﬁb%ﬁfﬂH%Q% NVR
(400 NHz,  GGI 9) Kbyt e bvchiirodibd he finé Sorhfibunkity 224 S f Mo 2H)
4.28-4.13 (m 3H), 3.82 (t, J =8.7 Hz, 1 H, 3.68 (dd, J = 9.0, 4.9 Hz,
| H), 3.25funtes pulificatich Wgs rBquirez | HINMR, (400 WiHz, GHCI,) 5:6.30Qbbs, 1H9, B8IHz, | H),

15" Whira10. (b sk e - 56 gDl o o) 4 35km B i o 48005 0708

sol ution oft, {Sy74H8A3YMiEr [dIR) - 2- benzyl oxymet hyl hept anoyl ] oxazol i di n- 2-
20 one (2.0 g, 4.89 mol) in a 3:1 mxture of THE and H20 was treated
with 3®%H 02 (4.5 nL, 39.12 nmmol ), followed by LiOH (0.48 g, 9.78 muol)
~at O'C The resulting mxture wap %tai,gtgoq]dsand allowed to warmto room
tenperature overnight. TI-1F was tRHen renbved under vacuum The residue

was washedNvBdnzylbk g-3Hinidest- (2R Denblprdpionsmide.t 0 r enove
(S)-4- benzil oxazol i di n-2-one. The desired product was isolated by 25

Et OAc ext r Ae fimikuesroffRE3dyiwry 2argniyponioniy agid (@82 8. HhtmanolNe-tenrxlher
rificati . } . St i,N hi i 1.16
Cosog of t RipmbE HArbBlon R G2 el Bry AR oo X AEHUEN TR e - 1P, §
7.36 (0§ 5H)41 g.1550@snolR H)dichiGob@thang (25H)L) @B 056 wadddded 1=[39. 2, 5.2 Hz,

0. 270 U W SRy M baRideByaehoad i 538 iy 81 - 0-90

After stirring at room temperature overnight, the reaction was then quenched with IN

aqueous HCI solution (25 mL) and extracted using dichloromethane (25 mL x 2).

The organic extracts were washed with water, brine, and dried over MgSO,. Removal
20  of the solvent under reduced pressure yielded the title compound (1.43 g, 94%). 1H

NMR (400 MHz, CHC,) 6 9.22 (br s, 1H), 7.41-7.28 (m, 5H), 4.89 (q. ] = 10.6 Hz,

2H), 3.70-3.37 (m, 3H), 2.17 (m, 1H), 1.54 (brs, 1H), 1.27 (m, 6H), 0.88 (t, J=6.9

Hz, 3H). MH+ 266.

25 Preparation 6
1-benzyloxy-(3R)-pentylazetidin-2-one.
To a mixture of (R)-N-benzyloxy-3-hydroxy-2-pentylpropionamide (1.41 g, 5.32
mmol) and triphenylphosphine (1.68 g, 6.39 mmol) in THF (53 mL) was added
dropwise diethyl azodicarboxylate (1.1 mL, 6.3% mmol) at 0 °C. The reaction mixture
30  was stirred and allowed to warm to room temperature overnight. The reaction was
then quenched with water (50 mL). The aqueous layer was extracted with EtOAc (50
-21-
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3- Hydr oxy- (2R) - pentyl propionic acid. To a solution of

(R) - 3- benzyl oxy-2-pentyl -propionic acid (1.54 g, 6.16 mmbBAUGAIEE: OH (100
m.) was added 10% Pd/C (310 ng). The reaction m xture was subjected to
hydr ogenWd @R7@dEer ni ght at room tenperature. After the PEEABIANG2TAaS
conpleted, 5 the reaction mxture was filtered through a pad of Celite,
and washed with EtOH (50 nlL x 3). Renopval of the solvent provided the
title conpmixd2)( The2omgbin&Béfeaniblitayeds werdreashpd mithibciat, and dwedoveequi red. | H

NVR (400 CHCL35 6.30 (b 1 3.81 (d,.J = 2. 64
(m I( H) I\%§O( ngh?r TRpoviRg g-@rsefﬁentl nE%l" vaguum, t élf?:dtl%wa%wntj% bg%ﬁll-& t -
7.7 Hz, 3F901ud\4rléhr&@&mgaa9hf’ménq;;©hb an) w prowvide ﬂ?emt%ém%omﬂﬂa 17 g,

r oxy- (2R) pentyl propi onarnide. To a m xture of

(R) - 3- hydr 8). 2HN &(@B@éﬂarﬂ&cb)cﬁ d-36¢. B2Amy SHB, 487 i), 3.28(bérzy|

&7l et myt RSB i 0%t 109% 77 SRR T 48Pt et nane (25

m) at 0 " szswﬁlxdeﬂ),l;tds?(t,J(:OB.%EZM)M@IH@)ZQSODW] 3-ethyl carbodiin de
hydrochloride (1.11 g, 5.75 nmol): After stirring at roomtenperature
overni ght, the reaction was then quenched with IN aqueous HC sol ution
(25 nmL) and extracted using dichlg ng (25 nL x 2). The organic
extracts were washed with water, brine, and dried over MgSHA. Renoval 20
of the sol&b&izyluxgiemnmﬁ(ﬁR)qﬁngﬂmwmawuﬁl ded the t|tIe conmpound (1.43 g,
94% . 1H NWR (400 Mz, CHCI})O br 41-7.28 (m 5H), 4.89
(q, J 10 10T®a pxurenfR)-b-borpyipxyA- mylaﬁ-ﬁldmzﬂ an (()r?ﬁ g {p9 mmahinayy s, | H),
1.27 (m 65, g{op‘?}lf:t olveof 30 nlfs 3. 23 Wit adeil ticfuin Bl GRIE! T 0N ©

1- benzyl oxy- pentyl azet| m xture o
(R - N benzxylbmhyd@td'(ydlrlcggs 2 npeei). yAficxt;pi'r@gaamdm {einpéfatuge oer@ight, mol ) and

i et hyl arSUFRGP BT iaasqho e pintge sbh ihon el de Mg S PH3ZRR8n i xt ur
30 was stiiNeguedidiHel daMRA. TOwNRIxadied WA EXORETSY AL W29, THLEMMGd. The
reaction V\?rzamc layers were dried over MgSQO,' Removal of the solvent under vacuum

provided the title compound (0.98 g, 95%). IH NMR (400 MHz, CHCl,) 3 9.80 (br s,

1H), 7.37 (m, 5H), 4.75 (m, 2H), 3.14 (m, 2H), 2.74 (m, 1H), 1.70 (m, 1H), 1.53 (m,

1H), 1.38-1.25 (m, 6H), 0.91 (t, J = 6.8 Hz, 3H). MH+ 266.

20 Preparation 8
(2R)-{(benzyloxyformylamino)methyl}heptanoic acid.
To a cold solution of (R)-3-Benzyloxyamino-2-pentylpropionic acid (1.03 g, 3.89
mmeol) in HCO,H (19 mL) and dichloromethane (19 mL) at 0 °C was added acetic
anhydride (3.9 mL, 41.2 mmol). The mixture was stirred at 0 °C for 3 hours. The

25  volatiles were removed by evaporation under vacuum. Dichloromethane (50 mL) was
added to it. It was washed with brine (50 mL x 2), and dried over MgSO,. Filtration
and evaporation under vacuum provided the title compound (1.08 g, 95%). |H NMR
(400 MHz, CHCL,) 5 8.07 (br s, 1H), 7.29 (m, 5H), 4.91-4.71 (m, 2H), 3.76 (m, 2H),
2.67 (m, tH), 1.54 (m, 1H), 1.41(m, 1H), 1.20 (m, 6H), 0.80 (t, J = 7.0 Hz, 3H).

30 MH+294.
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then quenched with water (50 nL). The aqueous |ayer was extracted with
EtOAc (50 -21 2 9 AUG 2DU5 WD 0 210 7 05 4 1 PCT/ USOZ/OGZ’Z@NUEZ%SZ). The
conbi ned organic |ayers were washed with brine, and dried over MSOX.
After rewaviziogosthe sol vent under vacuum the residue WwaBCPUBING6EHS by
flash colum chromat ography (hex: EtOAc 5/1) to provide the title
conpound (1.17 g, 89%. 1H.NWR (400 MHz, CHCI) 8 7.35-7.25 (m 5H), 4.87
(s, 2H, 3.28 (t, J =5 4.85 Hx, Prépar&i®® (q, J 2.35 Hz, 1H), 2.77 (m
iH, 1.62 (m lﬂ?@ 1.36 (m.-1H), 1.25-1.16 (m 6H), 0.88 (t, J = 6.9 Hz,
3H). Mt 2Batyl P&tion 7 3-benzyl oxyami no- (2R) - pent yl propi oni ¢ aci d.

10 T i -3- =3 t .k - 2- . , 3.89
oty sk iButhe (53 i B RGNV BERN AR RGO ik idR 0, 550
hydr oxi de refioxiap yolnadsreof Hydedking, m@Sh@drared! )3 (gjﬁzgé{mm:)grim E_r@? ar00r o_(l)_ hm

was ,adde 0 e .m xture, e

t i ght, t (2
Lol o L e e 1) relat i § Rov o R B omeT A YRRTHOT 1 s
extracted yidehvELHAC méQesmue;{va%)emﬂztba \ﬁm@aﬁe?gsb thP. x05)J Rk CohBNES S Wer e

dried over MSO, : .. Renoval of the solvent under vacuum provided the
title conpowgauc (ayeB8vere ddshiK,CO)Hiltaxdrnd £08porated toGHH 2)6 B(66%30f tisr s,

1H, 7.37 (m_5 4. : 2,44 .70 (m
1H . 1.53 %‘ﬁlﬁ con ',’d-l.yéﬁ&@éwwéeéé?ggs.5’%%?{5’ 4 zﬁé"#zlj??%fi)"z M+ 266,
20 Prepar apinn 44 (m ZR),-1(B0an21), 8 @2 Hei 31D) Meigd. 3hept anoi ¢ acid. To a
cold solution of (R)-3-Benzyl oxyam no-2-pentyl propionic acid (1.03 g,
3.89 HMhol) in HCO2H (19 nl) and dichl oronethane (19 nL) at 0 'C was
added acetic anhydride (3.9 ni, Pt mml . The mi xture was stirred at O
C for 3 hours. The 25 volatiles vverg renmoved by evaporation under vacuum

Di chl or oneNtButglhy8fazifiecarkylioside tert-buyltestek! was washed with brine (50 ni
x 2), and dried over MgSO4. Filtration and evaporation under vacuum

provi ded t Reasolutien efdwpdiydiazine G50 gg. H80mmopandiethylanmeNtZ mlgi§§93s 8. 07
150" (m 1O giefloroithpart 34 gty Ko Claighug bl Bieaidhme PR 1y 1 1
294. -P22 298Au@db The reaction mixture was stirred and allowed to warm up to room

temperature overnight. Water (20 mL) was then added to the reaction mixture. The

aqueous layer was extracted with dichloromethane (20 mL x 2). The combined

organic layers were dried (MgS0O,). Filtration and evaporation under vacuum

provided the title compound (820 mg, 75%). 1H NMR (400 MHz, CHC,) 6 3.89 (br

20 5,2H),3.29(t,1=7.1 Hz, 2H), 1.46 (m, 2H), 1.40 (s, 9H), 1.24 (m, 2H), 0.86 (t, J =
7.3 Hz, 3H). MH+ 185.

Preparation 11
N-Butyl-N-(t-butoxycarbonyl)-N’-{(2R)-
25  [(benzyloxyformylamino)methyl]heptaneyl}-hydrazine.
To a solution of (R)-2-[(benzyloxyformyl-amino)methylJheptanoic acid (180 mg,
0.614 mmol), N-butyl-hydrazinecarboxylic acid tert-buyl ester (140 mg, 0.737 mmol)
and 4-dimethylaminopyridine (90 mg, 0.737 mmol) in dichloromethane (6.5 mL) at 0
°C was added 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (142
30 mg,0.737 mmol). After stirring at room temperature overnight, the reaction was then

quenched with aqueous IN HCI and extracted with dichloromethane (15 mL x 2).
-23-



WO 02/ 070541 PCTI US02/ 06275 Preparation 9 Butyl hydrazine. 1 -1odobutane
(5.1 m., 45.1 mmol) was added through a condenser for 30 Ay 008

refl uxi ng solution of hydrazi ne nonohydrate (11.3 g, 225. rrm)l) in EtOH
(100 5 nwoo2afeser stirring and refluxing for 18 hours, BCHHBRIC6XWAS
renmoved by evaporation under vacuum The residue was extracted with
ether (50 nL x 2). The conbined organic |ayers were dried (KZCQ, ),
filtered ambe @yapoextad weve washed wathrige (G8D.), afid diiel over MgSCOg.onpound. 1H

%R (‘11.033 Hfiw%a%n% thé@t]ﬂ(?ét ugdef‘fﬁﬂi'f&ﬂ félsbwedﬁwuééca%%ﬁé&?ﬂi@%nl ot (M

N- But yI hy dggaginh® W%Eidb&l@ﬂn $9B%6 Y ofthetitle@DhPound! A HANHIHR @D 81H
butyl hydrazi ne Eég g(ﬁ; )fand trletmbl glrrln ne (1.2 M m_, 8 69 nmol )

|n di chl orem@i,m ﬁé)9((lzxos drH) 7935 (6 w80 o cRID, #il0 (ddo =yl H#@eﬁlbdﬂate (1.26

g, 15 5.8 S ir d to warm
0 to rdont SRRV drs BelihegRem b 17280k ik HREC G, o ne
reaction mg@gﬁelo}ﬂjh@gogﬂmumﬂaym was extracted with d| chl or onet hane
(20 mL x 2). The conbined organic |layers were dried (MgSO). Filtration
and evaporation under vacuum provided the title compound (820 ng, 75%.
I H NMR (400 MHz, CHC136 3.89 (br 2@, B, 3.29 (t, J =7.1 H, 2H),
1.46 (m 2H), 1.40 (s, 9H), 1.24 ( 0.86 (t, J = 7.3 Hz, 3H. MH#
189. Pr epaNa@itphNALbubxReirhbnyh-Ne-{ 20 ptoraayihgitpkyardino)hetid) 25 f
(benzyl oxyf or myl am no) net hyl ] hept anoyl ) - hydrazi ne. To a sol uti on of
(R -2-1¢ behﬁww}f-hﬂdffﬂiﬂ&m no) net hyl | heptanoic acid (180 ng, 0.614

m:g andﬁzlxa?lu yIa nopg&c%zykoxy {S%Q",“"%)"%%]”rhﬁﬁ%ﬁé ﬂsﬂo "o 073

di chl or onebh@hgdrafindcaibgxyht afld teﬁ-bm et €35 mg, 0.421 mmol) in EtOH (15
1-[3-(dinet h;/l am no)pro dﬁlé 3- eth carbodi i m de hydraochl oride (142 30 ny,
0. 737 ol L) Kps @lded 9% (@cmﬁ)o FRATPRUT BINHIE WIS ERBITUIR O t he reaction
was then ﬁwﬁsg%ﬂﬁfbnvavml HEBHR térhb@?éflglrea@meﬁﬁ%rr@aghgﬁw‘ﬂ& Ednplied g omet hane
(15 nL x 2). =23 29A 5 WD 02/ 070541 PCT/ US02/ 062

15 reaction mixture was filtered through a pad of Celite, and washed with EtOH (10 mL

x 2). Removal of the solvent provided the crude product, which was further purified

by HPLC to yield the title compound (52 mg, 33%). 1H NMR (400 MHz, CHCL))

9.94 (s, 1H), 9.39 (s, 1H), 8.32 (s, LH), 4.10 (dd, J = 14.1, 4.0 Hz, 1H), 3.62 (m, 1H),

3.35 (m, 2H), 2.55 (m, 1H), 1.72 (m, 1H), 1.56 (m, 1H), 1.50 (s, SH), 1.30 (m, 10H),
20 0.90 (m, 6H). MH+ 374.

Preparation 12
N-Butylhydrazinecarboxylic acid phenyl ester.
To a solution of butylhydrazine (370 mg, 4.20 mmol) and triethylamine (0.88 mL,
25  6.30 mmol) in dichloromethane (15 mL} at 0 °C was added phenyl chloroformate
(0.53 mL, 4.20 mmol). The reaction mixture was stirred and allowed to warm up to
room temperature overnight. Water (20 mL) was then added to the reaction mixture.
The aqueous layer was extracted with dichloromethane (20 mL x 2). The combined
organic layers were dried (MgS0,). Filtration and evaporation under vacuum,
30 followed by purification by flash column chromatography provided the title
compound (250 mg, 29%). 1H NMR (400 MHz, CHCL,) 8 7.40-7.10 (m, 5H), 4.20 (t,
-24 -



The organic extracts were washed with brine (30 nL), and dried over
MpSO4. Evaporation of the solvent under vacuum foll owed zbg/A[HBJF[ngfi cation
by flash colum chromatography yielded 195 ng (69% of the title
conpoundwalddosbsm (400 MHz, CHC115 8.09 (br s, 1H), 7.2BCtwso2ieh7s 4. 80
(m 2H), 4.10 (dd, J = 14.1, 4.0 Hz, 1H, 53.62 (m 1 H, 3.35 (m 2H,
2.55(m I H, 1.72 (m I H, 1.56 (m 1 H, 1.50 (s, 9H, 1.30 (m
10H), 0. 903 &m1 BHRH)NB0 ¢h4, 218X anptm, 2ZH), 1.41 (m, 2H), 0.98 (t, ] = 7.3 Hz, 3H).

N-Butyl - N-(t-but oxycarbonyl)-N -{(2R)-[ (formyl hydroxyam no) net hyl ] - 10
hept anoyl }* A#®zi ne. To a sol ution of

N'-((R)-2-[(benzyl oxy-fornyl am no) net hyl ] hept anoyl } - N- but yl hydr azi ne
carboxylic acid tert-buyl ester (195 ng, 0.421 nmmol) in EtOH (15 nlL) was
added 10% Pd/ C (60 ng). The reacti Exampletdire was subjected to

hydr ogepatjon overni ght at room ature. After_the reaction was
conpl et2d, Nt%yllg'é]@gﬁ’ﬁcﬂ’ﬁpw&?u&ém@mﬂw ’ﬁéqré’ﬁy?m'r“&%ﬁhéﬁbad of Celite,
and washedy Iddrkdfe x 2). Renoval of the solvent provided the
crude prodhﬁ%ﬁb\kﬁﬁﬁ wasefurther purified by HPLC to yield the title

conpound ( BiifigtioBBy/preparhii NPL(@ Qiel A9 mEHEL BB of the Bide campdul, 1H. 39 (s,
1H), 8.32 (s, 1 4.10 (dd, J =14.1, 4.0 Hz, 1H ., 3.62 (m 1 3.35
(" 205 . 2NBER {ob My, CHO5 ¢ 78 Gafip 53945 T 2, 14) 39050 @hpMa. 30 (m
10H), 20 9969 59 2 Mh, 309140 EPREAL 10RD, 690 (m, 6 4,

N- But yl hydr ag?"r?eg}é]r'%fg?%y[ ic écﬁg p@('an??( e’stogrj'. To(né' SFQI tlytﬂl-lt)%g of

but yl hi@razine (370 ng, 4.20 mmol) and triethylamne (0.88 n., 25 6.30
nol ) in dichloromethane (15 ni) aﬁ 0' s added phenyl chl orof ormate
(0.53 nm, 4.20 mvol ). The reaction was stirred and allowed to

warm Up OGS RIBSE B EfbOHTL AL AOR)- Yy inf o nlinbiferhpgn added to

the reaction ure. The aqueous l[ayer was extracted wmth
di chl or onebéppmerylydrating. 2) . The conbi ned organic |ayers were dried

(MgS™) . Filtration and evaporatio nder yacuum 30_fol] owed by
purificati B‘H‘frf‘}?“?‘l @éli’fe%?tﬁ’ﬁﬁﬂ)ﬁ B‘ﬁgf‘gﬁgé}%ﬁ%riﬁ‘%sﬁﬁf thditlei t 1 e ~ conpound
(250 mps 29fnoudd] NVRME Q4boiFiz | ))55.9294@}1%-9!&&,%@%%2 HRY (. -24
2 9 AUG 2DG WO 02/ 070541 PCTI USD2/ 66275 J'= 7.1 , ZH), 3.607(br s,
2H), 1.71 4.ii (&) = 38, 44.1(Hn, | BH)3,460QmQ 8HY,13,35Xm; 1), 3. Hz(dd3H; 6.3, MA+H209.

1H), 2.54 (m, 1H), 1.88 (m, 1H), 1.72 (m, 1H), 1.50 (s, 9H), 1.49-1.25 (m, 7H), 0.95-

0.88 (m, 9H). MH+ 374.

20 Example 4
N-Isobutyl-N-phenoxycarbonyl-N’-{(2R)-[ (formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

Purification by preparative HPLC yielded 44 mg (22%, 2 steps) of the title
compound. 1H NMR (400 MHz, CHCL,) § 9.97 (s, 1H), 9.38 (s, 1H), 8.27 (s, 1 H),

25 7.41-7.13 (m, 5H), 4.08 (dd, J = 3.9, 14.1 Hz, 1H), 3.37 (m, 2H), 2.65 (m, |H), 2.02

(m, 1H), 1.74 (m, 1H), 1.32-1.02 (m, 7H), 0.92-0.82 (m, 9H). MH+ 394.

Example 5
N-Phenethyl-N-(t-butoxycarbonyl)-N’-{2-[(formylhydroxyamino)methyl]-
30  heptanoyl}-hydrazine.
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Exampl e 2 5 -y (L9 AUp NS

N- But yl - N- phenoxycar bonyl - N -{(2R) - [ (f or nyl hydr oxyam no) net hyl ] -

hept anoyl } - hydrazi ne. Purification by preparative HPLC yiel ded 49 ny

(41% of whe/arddhe conpound. 1H NWR (400 MHz, CHCl 38 9PZ3Use2/06275H), 9. 39

(s, I H, 827 (s, 1 H, 7.40-7.10 (m 5H), 4.20-3.30 (m 4H), 2.70 (m

IH, 1.80-1.20 (m IOH), 0.90 (m 6H). M+ 394. 10 Exanple 3

N- |h sobut yl ﬁmungkgmwmdmy:ca)&sd (s, (H)( 283 (4, 1), & 3B/(s hyHy; mxwalggémt hyl ]

- hept anoy - razine, Purjfication reparative HPLC yi el ded 44 ny

(2205 2oy g7 (e A 86 & 3, EhigBond 27 KRN, ( 78 maBD. TSk % 5 0. 0

(s, 1H, 9@,415@&,0_@1(-?[;3%%]{@%22J H, 4.11 (dd, J = 3.9, 14.1-Hz, 1H),
, m ,

3.46 (m 1H), 3.35 3.12 (dd, J = 6.3, 14.1 Hz, 1H), 2.54 (m
IH), 1.88 (m 1H), 1.72 (m IH, 1.50 (s, 9H), 1.49-1.25 (m 7H), O.95-

0. 88 (n% 9H). M# 374. 20 Exanple

N- I sobutyl - N- phenoxycar bonyl - N -{(Mr nmyl hydr oxyam no) net hyl ] -
hept anoy! } NowéliGitexYBnet LN f(i-B @tk Prbdnyl.QReg.at i ve HPLC yi el ded. 44 ny
(2006 2 st DpgyeihexhimethHEN (- bioxKhrbony B RRE 0 200 Mz. cHOI3) 8 9. 97

(s, 1H), 9l{f8mylhydrpkyansing)inethyl]l-hepfppoylpbydraziner. 13 (m 5H), 4.08 (dd, J

= 3.9, 14. : 3 .. 2.65 1 : : 74 (m
IH), 1.32- iﬁg“é"”("?ﬁm%‘ﬂ?',zv é@)é@ %ﬂﬁgﬁ&%ﬂ%iﬁgé%é% 250 7

N- Phenet hy{q Nt t bydomossan panymirM1a{ 2- [ (f or nyl hydr oxyam no) met hyl ] - 30
hept anoyl } - hydrazi ne.” -25 2 9 AUG 2065 WD 02/ 070541 PCT/ US02/ 06275 1H NMVR
(400 MM, CDCI3) 8 9.80 (s, 1H), 9.03 (s, IH, 8.35 (s, 1H, 7.22 (s,

5H), 4.11-3.36 (m 4H), 2.86 (t, B2 (M 1H), 2,07 (m 1H), 1.72
(m 1H), 1.41-1.34 (m 15H), o.92£@‘j%—‘£ﬁ-'g, . MH+ 422. 5 10 Exanple 6

N-Benzyl-N-(t-butoxycarbonyl)-N’-{2-[(formylhydroxyamino)methyl}-

heptanoyl}-hydrazine.

1H NMR (400 MHz, CDCl3) § 9.70 (br s, 1H), 8.77 (br s, 1H), 8.25 (s, 1H), 7.64-
15 7.28 (m, SH), 5.00 (d, ] = 14.7 Hz, 1H), 2.40 (m, 1H), 1.66 (m, {H), 1.56 (m, 1H),

1.52 (s, 9H), 1.48-1.10 (m, 6H), 0.87 (t, J = 7.1 Hz, 3H). MH+ 408.

Example 8
N-(3-pyridin-3-yl-propyl)-N-(t-butoxycarbonyl)-N’-{2-
20  [(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
IH NMR (400 MHz, CDCl;) § 8.79-7.25 (m, 5H), 4.15-3.03 (m, 4H), 2.75 (m, 1H),
2.56 (m, 2H), 2.07-1.72 (m, 4H), 1.49 (s, 9H), 1.46-1.28 (m, 6H), 0.85 (t,] = 6.9 Hz,
3H). MH+ 437.

25 Example 9
N-(2-Morpholin-4-yl-ethyl)-N-(t-butoxycarbonyl)-N*-{2-
[(formythydroxyamino)methyl]-heptanoyl}-hydrazine.

IH NMR (400 MHz, CDCl5) 8 8.45 (br s, 1H), 7.88 (br s, 1H), 4.20-3.30 (m, 8H),
2.70 (m, 1H), 2.60-2.45 (m, 6H), 1.72 {(m, IH), 1.50 (s, 9H), 1.39 (m, 1H), 1.29 (m,
30 6H),0.89(t,J=7.1 Hz, 3H). MH+43].
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N- Cycl ohexyl nmet hyl - N- (t - but oxycar bonyl )-N -{2- [(fornyl

hydr oxyam no) net hyl ] - hept anoyl }-hydrazi ne. 1H NVR (400 WU %@?13) 8
8.44 (s, IH), 7.70 (br s, IH), 4.20-3.05 (m 4H), 2.50 & 1.74-090
(m 31H) woldoreskst. Exanpl e 7 N-Benzyl - N-(t - but oxycar boegirjusidiostss

2-[ (fornyl hydroxyam no) net hyl ] - heptanoyl }-hydrazine. 1H NVR (400 MHz,
CDC13) 8 9.70 (br s, 1H), 8.77 (br s, IH), 8.25 (s, 1H), 7.64- 15, 7.28
(m 5H), 5.00 ('d, J =14.7 Hz, 1H), 2.40 (m 1H), 1.66 (m 1H), 1.56 (m
1H, 1.52 (s, 9H), 1.48-1.10 (m 6H), 0.87 (t, J = 7.1 Hz, 3H). M+ 408.
Exampl e 8 N-(3-pyridin-3-yl-propykxampledOhyt oxycar bonyl )-N -42 20

formyl h h 1H NVR (400 Mz,
[CE)C?%;W 8 égi?@ﬁ“{fggfmﬁgw (]‘1?“@@}8@“}%@%?2' 575 (m 1H§, 2.56 (m
aZH) 2.07- Mf&ﬂlﬂmdlﬂﬂamlﬁoﬂ&tﬁﬂ] h&pthnoyl}-Kedrhzid®. (m 6H), 0.85 (t, J 6.9

, 3H%. m-_[H 437. 25 Exa
N- (2- Mo? ph NMR—(WQMHWPP—Q@@&-WPE}%}@&@@%@F}FW) 4.97-3{46¢(aw AE.hy dr oxyani

') o ) 2aRhR RN s Y AaS 1 AN 0458, Mo (S MirPady (T
6H) 1.72 (m 1H), 1.50 (s, 9H), 1.39 (m IH), 1.29 (m 30 6H), 0.89 (t,

J =7.1 H, 3H. MH 431. -26 2 9 AUG 2005 WD 02/ 070541 PCTI US02/ 06275
Exanpl e 10 N-(4- Hydroxy- butyl ). N-ExampledLycarbonyl )- N - {2-

coa3) 5 & o HRR AN SRR SR geo '%"5“"“%@5"*&%3' 54 (m 1

H), 1.68- Lhagtabogl}-hedfazink. 47 (s, 9H), 0.89 (t, J = 6.9 Hz, 3H). M+ 390.
Ex | 11 4- A - t - but b
S B oyl NHVNSR 400 i DYOD3 5758 (il is ?miapgimn%m B10N9 (400 M,

CDBOD) 8 7(AUS3.045) 2HY 258 (ks 113, 70 (fh, P, (M0 @) 3t 4P 30140 1.48-

1.20 (m, 10H), 0.89 (t, ] = 6.9 Hz, 3H). MH+ 389.

I5 _ ' Example 12
N-(Tetrahydro-pyran-4-yl}-N-(t-butoxycarbonyl)-N’-{2-
[(formylhydroxyamino')methyl]-heptanoyl}-hydrazine.

IH NMR (400 MHz, CDCl5) § 9.88 (br s, 1H), 8.31 (s, 1H), 4.16-4.00 (m, 4H),
3.44-3.39 (m, 3H), 2.60 (m, 1H), 1.97-1.26 (m, 12H), 0.90 (t, J = 6.9 Hz, 3H). MH+

20 402

Example 13
N-Methyl-N-(t-butoxycarbonyl)-N’-{2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

25 |H NMR (400 MHz, CDCl3) § 9.74 (br s, 1H), 8.90 (br s, 1H), 8.29 (br s, 1H), 4.06
(m, IH), 3.24 (m, 1H), 3.10 (s, 3H), 2.43 (m, 1H), 1.64 (m, 1H), 1.42 (s, 9H), 1.31
(m, 1H), 1.19 (m, 6H), 0.79 (t, J = 6.9 Hz, 3H). MH+ 332.

Example 14
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(m 4H, 3.0 (m 2H), 2.50 (m 1H), 1.70 (m 1H), 1.50 (m 1H) 49 (s,
9H), 1.48- 1.20 (m 10H), 0.89 (t, J = 6.9 Hz, 3H. MH# QEEEAUGlﬁBFExarrpI e
12 I\I-(Tetrahydro-pyran-4-yl)-N—(t-butoxycarbonyl) N-{ 2- [

(fornyl hwereaxysm no) met hyl ] - heptanoyl }-hydrazi ne. 1HeddYEsi2A0Hs VHz,
CDCI3) 8 9.88 (br s, 1H). 8.31 (s, 1H), 4.16-4.00 (m 4H), 3.44-3.39 (m
3H), 2.60 (m 1H), 1.97-1.26 (in, 12H), 0.90 (t, J = 6.9 Hz, 3H. M+ 20
402. Exanphg3ininb-p¥eh ity IN-QEtuitoyeamonspmpany | ) - N - {2-[ (fornyl hydroxyanmi
no) met hyl ] - hept anoyl yh N;am’kr?g 25 1H ﬁII\/R (400 MHz, CDC13) 8 9.74 (br
s, 1H), 8. Eqbrmlhy§roxymnntsn@mwbhemammyhyd@a%e (m 1H), 3.24 (m 1H),

3.10 (s m 1

1.19 Em 6 NNSR@OE Z%CE}B%Q((%H;WM @zg%éxﬁﬁqm e s

205 WO 02/@7@5}4]25&3(&111:5028@@&%{),174 (m, 1H), 1.48 (s, 9H), 1.35 (m, 8H), 0.93

N- (3- Ami no-pro r’rzl N=(t - but oxycar bonyl )-N -{2-

[ (f ormA hy(&rJdkgg nelhaYilH 375hept anoyl } - hydrazine. 1 H NVR (400 MHz,

CDCI3) 8 8.27 (s, 1H), 7.78 (s, 1H), 3.76-3.32 (m 4H), 2.84 A (m 2H),

2.68 (m IH, 1.80 (m IH, .74 (m IH, 1.48 (s, 94, 1.35 (m 8H),

0.93 5 (t, J 6.8 Hz, 3H). M%&*Z&m@]ﬂmlelS

N- (t - But ox carbony R) -[ (fornyl droxyam no) net hyl ] - hept anoyl }-
N mhowgr&w@l[l(l %r

hydr azi ne. N{bButoxy Goxmydhydroyyam "G%me Yﬂl)hePBi“P.?”(s 1" H),
668(s hsﬁprg.ll(ml ,338(mIH), 263 (m 1H, 1.70 (m |
1.49 ( 1.42 |'H), 1.29 (m 6H), 0.87 (t, | = 6.8 H, 3H).

[I\/I(—|]i|r 318 E Eb«gmmle’(cm Mﬁfmpﬁ}mjﬁaﬁexy 1), (s, N-IX,B-GS[{EG)I-MC&IID(HI%/HH)-N {2-
or roxyam met ept ano ine. 1H NVR (400 MHz,
b0 e oY lattDyrsS iy S o (R B st TR G 1t LS D,

0.87 (t, ] = 6.8 Hz, 3H). MH+ 318.

Example 16
15  N-(3-Hydroxy-propyl)-N-(t-butoxycarbonyl)-N’-(2-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine. :
IH NMR (400 MHz, CDCly) 8 9.34 (s, 1H), 8.33 (s, [H), 7.83 (s, [H), 3.83-3.43 (m,
6H), 2.81 (m, 1H), 1.78-1.65 (m, 2H), 1.52-1.29 (m, 8H), 1.45 (s, 9H), 0.87 (s, 9H).

MH+ 376.
20
Example 17
N-Butyl-N-(t-butoxycarbonyl)-N’-{(2S)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
MH+ 374.
25

Example 18
N-Butyl-N-(phenoxycarbonyl)-N’-{(2S)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
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6H), 2.81 (m 1H), 1.78-1.65 (m 2H), 1.52-1.29 (m 8H), 1.45 (s, 9H,
0.87 (s, 9H. M+ 376. 20 Exanple 17 I\I-Butyl-l\l-(t-butoxymlag[}gs) N -{
(2S)-[ (fornyl hyd roxyam no) net hyl ]- heptanoyl }-hydrazi ne

Exanpl e #® 02/070541 PCT/US02/06275

N- But yl - N- (phenoxycar bonyl )-N -1(2S)-[ (fornyl hydr oxyam no) net hyl ] -

hept anoyl } - hydrazine. -28 2 9 AUG 2005 WO 02/ 070541 PCTJUSO02/ 06275 1H NWMR
(400 MHz, - CAGINRI4G0 ¥THz( €DCLYP 9.2 (20 H)s8.20 () |HY, 732-700¢n,(5H), 58() 3. 80-

8. gé- 87”824?%’1 (@@% %ﬁ#l é@ #%ﬁé‘ﬁ’;ﬂé&l@‘”ﬂl [‘gﬁ 39%4?1@?1{91 nopheny|
et hyl ] - N- (ssppteixycar bonyl ) -N -{2- [ (fornyl hydroxy

am no) net hyl ] - hept anoyl }-hydrazine. I H NWVR (400 MHz, CDCl) 8 9.81 (s, |
H), 889(s IH), 8.33 (s, IH, 7.06 (d, J = 8.5 Hz, 2H), 6.71 (d, J =

4.17-3.33 (m 4H), 2.§§ E@el §H, 2.80 (m 2H), 10 2.48 (m

131(m IH, 1.41 (s, 9H), 0.91 (t, 3H). MH+465.

Exarml e 20N-[|§‘@1D:BlélWﬁﬁfo?ﬁEW3]l)eﬂNl}Iﬁitt-b(lfoﬂféﬂﬂ():%%ﬂg SRy 2uT n0) net hyl ]
- hept anoyl } drazine. 15 1H NWR (400 59.81 (s, 1H), 9.54
(s, 1H), 8l(ﬂﬁn(y§hydrm am-mn(:&nyihhqptanosl}ﬂwdsam (m 2H), 2..80-2.62 (m

é'i%’ élerlmfg‘wﬁ%oolﬁaﬁ Edc Y Ebis1 s, 1% 8 80! Ty, 855, 1808706 fd’ 3. M
N-Pent yl - Ns6tnéognp>synqabpnxls)ﬂi\lzﬂgzrIv(j 93 %Cmdﬁ%mm?@mm whh-
hep tano drazine. 1 '8. 43 (s,
| 14 3805, IH), 14y m, pHRd 412s Rl)( b2 (rH)?H);LO 81 (t( ). M-+ 46541 (m 9H),
1. 25-1 16 (m 13H), 0.84 (m 6H). NH+
Example 20
N-(t-Butoxycarbonyl)-N’-{2-[(formylhydroxyamino)methyl]-heptanoyl}-
hydrazine.
15 !HNMR (400 MHz, CDCl,) §9.81 (s, 1H), 9.54 (s, 1H), 8.46 (s, IH), 6.78 (s, 1H),
3.85-3.37 (m, 2H), 2..80-2.62 (m, tH), 1.71 (m, 1H), 1.49 (s, 9H), 1.30-1.25 (i,
7H), 0.89 (t, 3H). MH+ 318.

Example 21
20  N-Pentyl-N-(t-butoxycarbonyl)-N’-{2-{(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
IH NMR (400 MHz, CDC1,) 8 9.10 (s, 1H), 8.43 (s, 1H), 4.14-3.05 (m, 4H), 2.86-
2.48 (m, 1H), l.6i (m, IH), 1.41 (m, 9H), 1.25-1.16 (m, 13H), 0.84 (m, 6H). MH+
388.
25
Example 22
N-[2-(1H-Indol-3-yl)-ethy}]-N-(t-butoxycarbonyl)-N’-{2-
[(formylhydroxyamino)methyl}-heptanoyl}-hydrazine.
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388. 25 Exanple 22 N-[2-(1 HIndol-3-yl)-ethyl]

-N-(t-butoxycarbonyl)-N -{2- 79 AUG 2005

[ (fornyl hydr oxyam no) et hyl ] - hept anoyl } - hydrazine. -29 2 9 AUG 2005 WO
02/ 07054WPEH¥4b2106275 ' H NVR (400 MHz, CDCI,) 8 9. 78P(3/USp2/4675 g, 55
(s, I H, 833 (s, I H, 815 (s, IH, 7.55-7.05 (m 5H), 4.10-3.92 (m
214),3.71-3.30 (m 2H), 3.02 gm 2H), 2.40 (m IH), 1.67 (m 1H),
1.50- 1. 20 (HNMRKHO0 MHZOCDEL,) 61978 (HH)4HIS (s511Ek 833I(s 128, 8.15 (s, 1H),

N- | sopent yl - - bu Y, 1) 5N - [f Qr i thyl ] -
hept anoy!| ?ﬁ?@?é&*%@ﬁ fﬁ?’-ﬂﬁ,ﬂ%ﬂ@k}iﬁ%%@’@@?ﬁ?@f .’ 8.39 (s,
| H), 4.05- 3HR3 .7, 2H),,1.5D-810 (1, 16HBH).89 @u,56H)( MH4kB1. 1. 70 (m 1H), 1.55
(m 1H), 1.50-1.18 (m 18H), 0.88 (m 9H). 10 MH+ 388. Example 24

N- Cycl ohexyl - N- (t - but oxycar bonyl )-N -{2-[ (fornyl hydr oxyam no) net hyl | -
hept anoyl } - hydrazine. 15 . 1H NWR 1 , CDCl) 8 8.79 (s, 1H),

8.30' (s, -1H), 4.11 (m IH), 3.85 , 3.35 (m IH, 2.55 (m 1H)),

1. 94 (m 71N)Isopendyl-N-(5Gutorycabbdnyl INS2-{fotfayltivdrody@lino)nedyl[-m 3H) . M+
400. Exanple 25 20 N-(1-Ethyl-propyl)-N (t.butoxycarbonyl)-N -{2-
[ (f or nyl hybersageybi-hydragiogy | | - hept anoyl )-hydrazine. 1H NMR (400 Mz,

CDCL,) 8 9 : 8 aufd-oddg 3 [H),
1.80 (m 1@1"“&&1@%&{&"% ?ﬁr’]&lééﬂ)ﬁﬂ@ %%? ésﬁ%’%@%@%ﬁéﬁﬁ%ﬁm 388, 25
Exanpl e 262H), 2.54 (m, 1H), 1.70 (m, 1H), 1.55 (m, 1H), 1.50-1.18 (m, 18H), 0.88 (m, 9H).
N- I sopropyl - N-(t -but oxycarbonyl). N -(2-[(fornyl hydr oxyam no) net hyl ] -
hept and¥1 } &zine. 1 H NWVR (400 Mz, CDCI3) 8 8.92 (s, 1H), 8.31 (s, |
H, 4.34-4.08 (m 2H), 3.37 (m IH, 2.76 (m 1H), 1.73 (m IH, 1.51
(s, 9H, 1.31 (m 7H), 1.11 (m 6H, 0.88 30 (m 3H). MK 360.

Example 24

N-Cyclohexyl-N-(t-butoxycarbonyl)-N’-{2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

15 . IH NMR (400 MHz, CDCL) & 8.79 (s, 1H), 8.30 (s, 1H), 4.11 (m, 1H), 3.85 (m, -
1H), 3.35 (m, tH), 2.55 (m, 1H), 1.94 (m,-1H), 1.81-1.57 (m, 5H), 1.51-1.18 (m,
18H), 0.89 (m, 3H). MH+ 400.

Example 25
20 N-(1-Ethyl-propyl)-N-(t-butoxycarbonyl)-N*-{2.
[(formylthydroxyamino)methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCL) 8 9.81 (s, 1H), 8.41 (s, 1H), 4.11-3.32 (m, 3H), 2.55
(m, 1H), 1.80 (m, 1H), 1.58-1.15 (m, 20H), 1.05 (m, 3H), 0.89 (i, 6H). MH+ 388.

25 Example 26
N-Isopropyl-N-(t-butoxycarbonyl)-N’-{2-[(formylhydroxyamino)methy!}-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDC),) § 8.92 (s, 1H), 8.31 (s, 1H), 4.34-4.08 (m, 2H), 3.37
(m, 1H), 2.76 (m, 1H), 1.73 (m, 1H), 1.51 (s, 9H), 1.31 (m, 7H), 1.11 (m, 6H), 0.88

30 (m, 3H). MH+ 360.
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-30 2 9 AUG 2005 WD 02/ 070541 PCT/ USO2/ 06275 Exanpl e 27

N- Propyl - N- (t - but oxycar bonyl )-N -{2-[ (fornyl hydroxyam no) net hyl ] -

hept anoyl } -hydrazine. 5 1 H NVR (400 MHz, CDCI3) 5 9.329AUG 00H), 8.24
(s, I H, 4.03-3.17 (m 4H), 2.42 (m IH), 1.61 (m IH, 1.52-1.31 (m
11 H), 1.90@H05#H), 0.82 (m 6H). M+ 360. Exanple 28 PCT/US02/06275

N- Et hyl - N- (t - but oxycar bonyl )-N -{2-[ (fornyl hydroxyam no) net hyl]- 10

hept anoyl } - hydrazi ne. 1H NVR (400 MHz, CDClI,) 5 9.79 (s, 1H), 8.05 (s,
IH, 4.21-3.25 (m 4H), 2.48 (m 1H), 1.51-1.02 (m 20H), 0.88 (m 3H).
M+ 346. Exanple 29 15

N- Met hoxycar bonyl -N - (2-[ (fornyl hy%ﬁ‘aén';g’y]%%‘?rno)rrethyl] heptanoyl}

hydr azi ne. . fo ntkehyl 7.64 (s,
|¥|) ragl 28 1??#0% (A6 Ny&:b&gﬂ N)- %ﬁ[( rﬁgll{ﬁroﬂyﬂhm& §H§a s (i |(H;S,
1.61 (m 1hgp,tarmym1hmrmngm 7H) 0.85 (m 3H). M+ 276. 20 Exanple 30

(1 or m ny SRE MR RErRCL) padF vt ARSI RE et 2o v,
CDC13) 5 8(7117,11}1(),511.611&?9,11}@,- 23231 Hat'im)?d@(&S?H#@.sz l_?n,%@l).( MH«lkﬁo. 25 6.36
(d, 3 = 4.7 F i) 3 85 60 (m  7H . 3 38 (Mo TH T 2270(m 1M |
1.82-1.55 (m 7H), 1.43-1.21 (m 7H), 0.84 (m 3H). M 440. -31 2 9 AUG

2005 WD 02/ 070541 PCT/ US02106275 %i rdﬁﬁ)odi ment As the third enbodi nent
of the present invention, the co Formula (1) with X = NR3 are

di scl osed, NﬁmylmI(hsu{oﬂf@%@nﬂpﬂnwnﬁrﬁﬁm,@aﬂahhﬁomtﬁﬂh conpounds (44)
and (46) These conpounds have preferenti al

heptanoyl}-hydrazine.
TH NMR (400 MHz, CDCl,)) 89.79 (s, 1H), 8.05 (s, 1H), 4.21-3.25 (m, 4H), 2.48
(m, 1H), 1.51-1.02 (m, 20H), 0.88 (m, 3H). MH+ 346.

Example 29
15  N-Methoxycarbonyl-N'-(2-f(formylhydroxyamino)methyl]-heptanoyl}-
hydrazine. ‘
1H NMR (400 MHz, CDCL) 5 8.35 (s, 1H), 8.05 (s, 1H), 7.64 (s, 1H), 7.50 (s, 1H),
3.68 (m, 3H), 3.37(d, ] = 5.5 Hz, 2H), 2.72 (m, 1H), 1.61 (m, 1H), 1.41-1.12 (m,
7TH), 0.85 (m, 3H). MH+ 276.
20
Example 30
N-{[1-(3,5-Dimethoxyphenyl)-1-methyl-ethoxy]carbonyl}-N’-{2-
[(formylhydroxyamino)methyl}-heptanoyl}-hydrazine. '
IH NMR (400 MHz, CDCl3) 38.71 (s, 1H), 8.21 (s, 1H), 7.76 (s, 1H), 6.62 (s, 1H),
25  6.36 (d, ] =4.7 Hz, 1H), 3.83-3.69 (m, 7H), 3.38 (m, 1H), 2.70(m, 1H), 1.82-1.55 (m,
7TH), 1.43-1.21 (m, 7H), 0.84 (m, 3H). MH+ 440.
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5 R3 R

Rl O R2-

pr esent

RRNONHO(42) RBRL 0''., d ~~NNvn R2 HYR CHO (44) R3
~ N O NCHJIN-OH | YR CHO (46) Preferred conpounds] @4g6uf(si n the
i nvention are selected fromthe 10 group consisting of,

N- But y| - WO 247088t hy| pi perazin- |-yl)carbonyl]-N - ((2R PCT/US02/06275
[ (fornyl hydr oxyam no) net hyl | - hept anoyl }-hydrazi ne.

N- But yl

- N-di phenyl am nocar bonyl -N - ( (2R)-[ (fornyl hydroxyam no) net hyl |

15 hept anoyl }-hydrazi ne. NButILQI—E(m_(MMBm no) car bonyl -

(2- [ (fornyl hydr 3 a%@#ﬁ;}%'%af tﬁeBItegenn?}/nve}m(; h%rc%ﬁapggnds of Formula

N But yl -

N- phen

(2-[(for wd[lblxﬁmox»samraoarér%wabé)ls&d RS &ROMkemic cla alzd ) 288 the chiral

N- But yl -

(3, 5-di net hyl - di hydr o-i soxazol - am nocar bonyl]-N (2-

[ (fornyl hy@mpy@dﬂ(ﬁ@)wéﬂﬁ@t]rhcw@pmnwwymm@mﬂ RIRHButyl - N-[ (i

- mor ph

hept anoyl )

N- Phenyl g

hydr azi ne

i n-4-yl)carbonyl]-N -(2- [(forrryl hydr oxyam no) net hyl ] - hept anoyl

-h N-Phenyl am nocar bonyl - N -{
2-[ (fornyl H?ydt%xycam no) nmet hyI ]- Aﬁaphmnyl but anoyl) - 22, hygdr azi ne.
WWQrﬂb\g)\ Non{ 2 [(fhor n,yl hydr 0xyaj)j no) rret hy| f h%o\yl ol
° YR (l:HO )HY:\CHO \[0(
(42) ) ¥R CHo .

10

15

20

25

Preferred compounds useful in the present invention are selected from the

group consisting of:

N-Butyl-N-[(4-methylpiperazin- 1-yl)carbony!]-N"-{ (2R)-
[(forrny1hydroxya.mmc)mcthyl]-heptanoyl} hydrazme

N-Buty!-N- dlphenylmmnocarbonyl -N-{(2ZR)- [(formylhydroxyarruno)mcthyl]-
heptanoyl}-hydrazine.

N-Butyl-N-(t-butylamino)}carbonyl-N*-{ 2-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-Butyl-N-phenylaminocarbonyl-N"-{ 2-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.

N-Butyl-N-[(3,5-dimethyl-4,5-dihydro-isoxazol-4-yl)aminocarbonyl]-N*-{ 2-
{(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

N-Butyl-N-[(1-morpholin-4-yl)carbonyl]-N*{ 2-[(formylhydroxyamino}methyl]-
heptanoyl }-hydrazine.

N-Phenylaminocarbonyl-N’-{ 2-[(formylhydroxyamino)methyl}-4-phenyl-butanoyl } -
hydrazine.

N-Phenylaminocarbonyl-N™{2-[(formylhydroxyamino)methy!]-hexanoyl } -
hydrazine.

N-Phenylaminocarbonyl-N"{2-{(formylhydroxyamino}methyl]-3-phenyl-
propanoyl } -hydrazine.

-32.



N- Phenyl ari nocar bonyl -N -( 2-[(fornyl hydroxyam no) net hyl ] - 3- phenyl -
propanoyl } -hydrazine. -32 2 9 AUG 2UC5 WO 02/ 070541 PQrj W§§)2rjﬁ26275

N- Phenyl am nocar bonyl -N { 2-[ (fornyl hydroxyam no) net hyl | -3-(3,4-

di chl or opieeiMp7954pr opanoyl } - hydrazi ne. N Phenyl am nocaP88lpo2/0e27s {

2-[ (fornyl hydroxyam no) net hyl ] - hept anoyl } - hydrazine. 5

N- (3, 4-Di chl orophenyl am nocarbonyl)-N - {2- [(fornyl hydroxyam no) net hyl
] - hept anollPheaylydinazirbenyl-N"-PRE(iytnephyd coxgarhimoymhethy1}-33.4-

(2R) - [ (fornyl hydraoxyam nQ) net hyl ] -hept.anoyl }- hydrazine.

N- (3, 4- Di chi or o‘gﬁfﬁﬁgﬁwﬁaﬁ%}?ﬂﬂgﬂ%hﬁ%@%

(2R)-[(for W%Mﬂéﬁﬁ%@ﬁb&ﬂ)@l{ﬂﬁbm{ty(l%g) haiRYhethy lnepaddyne -

N-[ (I -Morpholin-4-yl)carbonyl] -[(fornyl hydr oxyarm no) met hyl | -
hept anoyl } - hydriggkazine. N- [ ( 2- Met hoxyphenyl ) ami nocarbonyl ]-N - ( (2R)- |

oL Y ST, BT o OB SO AT o
(2R)-[ (fornyl hyg%%yﬁ?rjhpamm&_hyl ]- heptanoyl) -hydrazine.
N-[ (2, 6-Di chl orophenyl )am nocar bonyl ] -N

- (( 2R) - [ ( f YrithenHominesareenyid) HEXR(fprmylysdrexyapino)methy e pranoyl}-
N-[ (4- Met hyl - pi %Fa%]ien- | -yl)carbonyl]-N -{

(2R)-[ (fornyl hy@r oxyam no) met hyl ] - 20 hept anoyl }-hydrazine.

N- [ (4- Chl oNg33-Dichibtophenytaminydapivaniiy g (@RI cfarhydrbxydmido)maiRy1]-
[ (fornyl hydr oxyam no) et hyl | - hept anoyl } -hydrazi ne.

N[ (Metbhyi - pheH}f’Pm&ﬂXlg‘g‘)’@é?‘BBnyl 1-N " {

(2R) - [ (T or qut NN hoRAIRGERHIN-] 2RISRS AMWdlox¥AindFhdRy-25 The

- follow ng synthetic schenes are rrerePy I ' "'ustrafive of the nethods by
whi ch t he conpdweptsoyi-hydrezineiventi on may be prepared and are not intended

L0 L1 G RERBR Pl b O TS o b BRI, ™
hydrazi ne heptanoyl }-hydrazine.
15  N-[(2,4-Dichlorophenyl)aminocarbonyl]-N*-{ (2R)-[(formylhydroxyamino)methyl]- Y
heptanoyl }-hy'drazinc. : )
N-[(2,6-Dichlorophenyl)aminocarbonyl]-N™-{ (2R)-[{formylhydroxyamino)methyl}-
heptanoyl }-hydrazine.
N-[(4-Methyl-piperazin-1-yl)carbonyl]-N{(2R)-[(formylhydroxyamino)methyl]-
20 heptanoyl }-hydrazine.
N-[(4-Chloro-3-trifluoromethylphenyl)aminocarbonyl]-N"- { (2R)-
[(formylhydroxyamino)methyl]-heptlanoy! }-hydrazine.
N-[(Methyl-phenyl-amino)carbonylJ-N*-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
25
The following synthetic schemes are merely illustrative of the methods by
which the compounds of the invention may be prepared and are not intended to limit
the scope of the invention as defined in the appended claims.
As shown in Scheme 6, treatment of an alkyl halide R1X (26) with hydrazine
30  in asolvent such as ethanol, at an elevated temperature, gives the hydrazine derivative

(27). Reacting compound (27) with the carbamyl chloride R2ZR3NC(O)CI affords

-33 .



30 in a solvent such as ethanol, at an el evated terrperature gi ves the
hydr azi ne derivative (27). Reactl ng conmpound (27) with_t Mﬁ banyl
chloride RRRBNC(0)C affords -33 2 9 AUG 2905 WO 02/ 070341 EUSOZ/ 06275
i nter mredmat @/00@®9) . Al ternatively, conpound (39) can be pcewaszd2from t he
Boc- protected hydrazine (29) by reaction with the al dehyde or ketone

R COR', followed by reduction with hydrogen gas in the presence of

palt Ihaflihum in'tdgmadlﬁter(ﬁ?hydﬂg&iﬂgg@elydeﬁﬂlﬁﬁhﬂ \(B9) &dn) be Bﬁh’p@iei:lnﬂorhylﬂé engdﬁneB( 30)

W e cal ba C oril de renovi n e OC

pr ot ect ihngl"QFeﬁiﬁ W‘i"‘ﬁ'“ﬁr@g&ﬁﬁ’r’iﬁb"r‘ioat‘%’ga@F&IJeglfﬂ?hofa‘%em‘lerR’F%’rfS’ pwed cI acid,
| ves e e f e

g %%ﬁa&a& wilf HyrF@% C%gfg g@hev@eseﬁecno RalRd SRR a Bd BYdiakihye! Y

reacting t | socyanat e h hydrazine affords cohpound (39)
wher ei n R derivativea(38). RBeactihg hpdragnn0) wathyhe caafhmnylmglm‘ﬂde R2R3™NCHOEle R2NCO
(40) 1 th Boc- ot ect ed h%_d azine .foIIowed.Ry acid treat nt‘ﬁh af fords

the sal? % Xde‘BBWﬂ%ﬁ e3&f° %@Feﬁ’?FPRY’“ L “‘QRH’PF%%‘”‘J su

Al t er nat i Vg@ifthorca@tict Adidl £iRNEs HRORYERNAML derRANGOD (890 Wh¥feltn REDZ- QHRIREC! ed
hydrazi ne, followed by hydrogenation, affords conpound (39) wherein R |

= H and R3AkerpptivRbRENCITE e isoRyanaRRANGD (49) with\ydmzine2dfordsxpmpound 1 R3 R1

RoNGo (403 RBREE o)t RAE Bk AlPEOE Haehd B bt BN o o

with Boc-protected hydrazine, followed by acid treatment, affords the salt form of

10 compound (39) wherein R1 = H and R3 = H. Altematively, reacting the isocyanate
R2NCO (40) with Cbz-protected hydrazine, followed by hydrogenation, affords
compound (39) wherein Rl =H and R3 =H.

R,R,NC(O)CI
ARX ——= RNHNH, R2., NH,
- NN
(26) 27 .- . I | .
: R3 A1 (30
R,R,NC(O)CI .
BOCNHNH, o BOCNH.. )\ 2 acid (39), R1 = CHR'A"
(29) a0)
N,H,
R,NCO (39), Rt = H,R3=H
{40)
Bac-NHNH, acid
RANCO {39), R1=H,R3=H,
as the salt
{40}
Cbz-NHNH, H,/Pd
RNCO {39), R1 <H,R3=H
(40}
15 Scheme 6.

As shown in Scheme 7, coupling of the carboxylic acid (8) with the hydrazine
derivative (39) provides hydrazide (41). Hydrogenolysis to remove the benzyl group
using a catalyst, such as 10% Pd/C, in an appropriate solvent, such as ethanol, gives

20  compound (42). Similarly, coupling of the chiral acid (17) or (25) with hydrazine
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15 Schenme 6. acid --s- (39), RL=CHRR" (39). RL=H R3 =H(39, Rl =
H R3 =H as the salt (39), RL = H R3 = H As shown iné§q!%rmg57,
coupling of the carboxylic acid (8) with the hydrazi ne erivative (39)
provi deswhiyshoagssge (41). Hydrogenolysis to renove the beorykoxesrdp Using
a catal yst, such as 10% Pd/C, in an appropriate solvent, such as ethanol,
gives 20 conpound (42). Simlarly, coupling of the chiral acid (17) or
(25) with hyiaadd 009) pradides e Abliespontiing/ By R2AdE/@5Ydr (480 HyMogendlysiRdr " N O
NMHHO Y N, R2” NVN-N NOBn PCTJUS02/ 06275 derivative (39% provi des the
cor r espondthedengylgrepp gives ths finglcompeynds ghasfdfiol ysi s of the benzyl group
gives the final conpounds (44) or (46). CHOOH (8) R3 1 OBn (39 | ,0OBn

HO --r" -NOYRCHO(17) HO N OBn YR
A3

Joen 199 ) 31 f fe Ao
HO N " o ~ Jj/\ ~0Bn N, _N
R2 — _LOH
Y ¢HO \(])/ N Y 2™y \ﬁlk(\'}‘
5 YR CHO o YR CHO
@ 4) {42)
08" (39} Es 21 f3 R
HO - -~ ~0Bn N.
R2 ~ —_—— o N _OH
YR CHO \0( N ¥ R2™ Ny \ﬁj\]/\'}‘
an YR CHO o Ya CcHO
3} (44)
i/\ 0OBn (39) ?3 ’Ih )Ok/\ ?3 F|h 0
HO™ 7 N7 —_— _ NN 0Bn N
H R2 ™~ i —_— - N ,OH
R CHo \0( N1 Rz” \NJ\/\'}‘
251 YR CHO o YR CHO
{45) (46)
5
Scheme 7.
Alternatively, as shown in Scheme 8, the carbamate (34) wherein R2 = t-buty!
or benzyl can be converted to the hydrazide (47) by acid treatment or hydrogenolysis,

10  respectively. Reaction of (47} with an isocyanate in an appropriate solvent, such as
methylene chloride, and in the optional presence of an appropriate base, such as
tricthylamine, gives compound (42) wherein R3 = H. Similarly, appropriate
deprotection of the chiral carbamates (36) and (38), followed by reaction with an
isocyanate, gives the chiral hydrazide (44) and (46), wherein R3 = H.

15
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5 CHO (25) 0 YR CHO (41) YR NOBn CHO (43) (39) R31 Al OR2Z N N" """
OBn H YR CHO (45) Schene 7. R3 Al RN fNNIN N OH 0 H | RBAWLI¥R CHO
(42) RANONNNOH YR CHO (44) RBRL ORRNO N~ H~N.CH YR CHO (46)
Al t er nat medz070das shown in Schene 8, the carbamate (34) poh@seres2iR2 =
t-butyl or benzyl can be converted to the hydrazide (47) by acid
treatnment or hydrogenol ysis, 10 respectively. Reaction of (47) with an

i socyanate | e an appropri.dg}mg_mgol veng, such as a

RE’OYN“N N’OH or H/Pd {(R2abenzyl) HN‘N N,OH RZNCO, NEY, H |!t o
0 t H i Re” \8/ ~N N”
oo YR CHO "% o
(34) (47 {42), R3 =H
A1
o A o0 S \
- - . of HN A2NCO, N
Sl S i " Y " = ne’r\g/"\uj\(\u’m
YA CHO M i
) YR CHO W tHo
(48) (44, R3=H

o ? j\/\ :fi" (Rz'(’:.wj d T1 /ﬁ\/\ H 'i“
N OH Hy/Pd ({R2sbanzyl HN. OH R2NCO, NEL, J\/\
R2”" ~ - —_— - ~ - _N
N TN N A e \{N\H O

YR CHO vn  CHo
(28) YR tHO

{a9) {46}, R3=H

Scheme 8.

5 SYNTHETIC EXAMPLES
The invention will now be described by reference to the following examples
which are merely illustrative and are not to be construed as a limitation of the scope
of the present invention. The same experimental general conditions and conventions
described in the Experimental Section of the Second Embodiment are applicable here.
10 The compounds disclosed in Examples 31 to 51 were prepared following the

general procedures described in Exarnple 1.

Preparation 13.
N-[(4-Methylpiperazine)carbonyl]-N-butylhydrazine.

15  To a solution of butyl-hydrazine (200 mg, 2.27 mmol) and triethylamine (0.95 mL,
6.81 mmol) in dichloromethane (10 mL) at -78 °C was added 4-methyl-1-piperazine
carbonyl chloride hydrochloride (0.45 g, 2.27 mmol). The reaction mixture was
stirred and allowed to warm up to room temperature overnight. Saturated agueous
NaHCO, (20 mL) was then added to the reaction mixture. The aqueous layer was

20  extracted with dichloromethane (20 mL x 2). The combined organic layers were
dried (MgSQO,). Filtration and evaporation under vacuum, followed by purification by
flash column chromatography (CH,Cl,:MeOH:Et,N = 9:1:0.05) provided the title
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met hyl ene chloride, and in the optional presence of an appropriate base,
such as triethylam ne, gives conpound (42) wherein R3 = }[Ié; @g 'ﬂBSarIy,
appropriate deprotection of the chiral carbamates (36) an n?)

f ol | onedwayo2roessat i on wWith an isocyanate, gives the chi perubyxsemi de (44)
and (46), wherein R3 = H 15 -35 2 9 AUG 20G5 WD 02/070541 R1 RHO YN~-N
NOH OHYRCHORL I (34) Pt2"Ovrm H~OH OHI Il YRCHO (36) Rl

Rea N\HNS?I {:\angaux&mpé 3;8.%)' IHWR((EN{ I?IHzYEESIl,) 3h. s'd&taﬁ@ oH)sarTEyd) HN
49Hz 2H), 3.31 (1, ) 49Hz 2H),3.14 @I = 7.6 Hz, 2H) 2.44-2.41 (m, 4H), 2.33

(s, 3H), 1.64 (m, 2H), 1.32 (m, _2H), 0.95 (1, F = 7.3 Hz, 3H). MH+ 215.

5 Example 31
N-Butyl-N-{(4-methylpiperazin-1-yl)carbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

Purification by preparative HPLC yielded 44 mg (22%, 2 steps) of the title
compound. MH+ 400.
10
Example 32

N-Butyl-N-diphenylaminocarbonyl-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
Purification by preparative HPLC yielded 85 mg (16%, 2 steps) of the title

15 compound. ‘H NMR (400 MHz, CHCl,)'S9.52 (s, 1H), 8.89 (s, 1H), 8.35 (s, 1H),
7.39-7.07 (m, 10H), 4.03 (m, 1H), 3;51-3.26 (m, 3H), 2.54 (m, 1H), 1.74 (m, 1H),
1.41 (m, 1H), 1.30-1.07 (m, 10H), 0.90 (t, ] = 7.3 Hz, 3H), 0.76 (t, F = 7.3Hz, 3H).
MH+ 469.

20 Example 33
N-Butyl-N-(t-butylamino)carbonyl-N’-{2-[ (fermylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

IH NMR (400 MHz, CDCl;) § 8.25 (s, 1H), 7.81 (s, 1H), 4.10-3.20 (m, 6H), 3.01
(brs, 1H), 2.42 (m, 1H), 1.55-1.20 (m, 12H), 1.27 (s, 9H), 0.88-0.85 (m, 6H). MH+
25 373

Example 34
N-Butyl-N-phenylaminocarbonyl-N’-{2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
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Hacid (R.t.hwl) or HfPd ((R2. honzyll Rl PCT/ US02/ 06275 E%Njf@ CHO
(47) RL H R2NCDO, NEy re N (42), R3 = H SOH RRN: O, NFtd YRIGHBO(UEB) on
R2NCO, NEtr YR CHO (49) Schene 8. 5 SYNTHETI C EXAMPLES H YR CHO N N
(44). R3WO YRSB4t H | R2IN '% H YR N, OH CHO (46), R3 = PLCTHB0%0M27&nt i on
wi |l now be described by reference to the foll ow ng exanples which are

nmerely illustrative and are .not to be construed as a limtation of the
scope 1H NMR (400 MHz, CDCls) 6 8.26 (s, 1H), 7.81 (s, 1H), 7.25 (br s, 1H), 4.10-3.20
(m, 6H), 3.00 (br s, 1H), 2.f_}2 (m, 1H}, 1.60-1.15 (m, 12H), 0.88-0.83 (m, 6H).
MH+ 393. '
5 Example 35

N-Butyl-N-[(3,5-dimethyl-4,5-dihydro-isoxazol-4-yl)aminocarbonyl]-N’-{2-

[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

1H NMR (400 MHz, CDCl;) § 9.30 (s, 1H), 8.10 (s, 1H), 7.75 (s, 1H), 3.90-3.20 (m,

6H), 2.75 (m, 1H), 2.20-1.90 (m, 6H), 1.80-1.32 (m, 12H), 0.97-0.91 (m, 6H). MH+
10 414,

Example 36
N-Butyl-N-[(1-morpholin-4-yl)carbonyl)-N’-{2-[(formylhydroxyamino)methyl]-
heptaneyl}-hydrazine.

15 1H NMR (400 MHz, CDCl;) § 8.80 (s, IH), 7.80 (s; 1H), 3.80-3.20 (m, 12H), 2.75
{m, 1H), 1.80-1.30 (m, 14H), 0.96-0.90 (m, 6H). MH+ 387.

Example 37
N-Phenylaminocarbonyl-N’-{2-{(formylhydroxyamino)methyl]-4-phenyl-
20  butanoyl}-hydrazine.
MH+ 371.

Example 38
N-Phenylaminocarbonyl-N’-{2-[(formylhydroxyamino)methyl]-hexanoyl}-
25 hydrazine,
IH NMR (400 MHz, CDCls) & 8.80 (br s, 1H), 7.84 (s, 1H), 7.29 (m, 5H), 3.90-3.40
(m, 2H), 2.86 (m, 1H), 1.70 (m, 1H), 1.50-1.15 (m, 5H), 0.89 (m, 3H). MH+ 323.

Example 39
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of the present invention. The sane experinental general conditions and
conventions described in the Experinental Section of the Second

Enbodi ment arc applicable here. 10 The conpounds di scl osed iZrf el es 31
to 51 wemd @regar ed foll ow ng the general procedures deggmstpad2isn
Exanmple 1. Preparation 13.

N-[ (4- Met hyl pi per azi ne) car bonyl ] - N- butyl hydrazi ne. 15 To a sol ution of

butyl - hydr ylad{ifociBh . 2Mbom AR ok AhiRohAEthHE-3C - 6.81
mmol ) in dﬁ?ﬁfbgr onet hanem'(?yl.&I {ng? o gd Cyvvas ?;lddegﬂ Phediyi- T
4- et hyl - | propgeedi-hydrazings bony| chl or| de hydrochloride (0.45 g, 2.27

Tonper at ur SRR AR MkELLDE183 003hl LIRS 158 o DR O atied
to the reagh, 10/)M. 18368 (m,[416), 390 €AV EH), 28S(my\eH), 20706, 1 HY.t BIE+8 5t7h

di chl or orret hane (20 nL x 2). The conbi ned organic |ayers were dried
(MyS™)3 Filtration and evaporation under vacuum followed by

purification by flash colum chr%@hy (CH d,:MeOH Et3N =
9:1:0.05) provided the title -36 0CS WD 02/ 070541

PCl ' 1USO21NPheny ﬁnﬁﬁbcﬁﬂﬁﬁi@mm-@@'&w@hy&ﬁ%amﬂﬂ)ﬁw l]40((3,4M-|Z CHCl) 5
3.89 (br s, 2H), 3.41 (t, , 3.31 (t, J =4.9 H, 2H,
3.14 (t, Jdichiprophepyl)-prppanpylihydrazing m, 4H) 2.33 (s, 3H), 1.64 (m 2H),

N Bty AR PRz COCk) 8956 0l hin M3h €D, PRI, 328705

[ (for i hyghi, 84y ani 0015 EnhIH ], 3nepmana), 2)95H06c 1 Hy, 20/, (m, RH). MHa4350Nn by
preparative HPLC yielded 44 ng (22% 2 steps) of the title conpound. M
400. Exanple 32

N But yl - N-di phenyl am nocar bonyl - n%ﬁ%%( f or nyl hydr oxyam no) net hyl ] -
hept anoyl } - hydrazine. Purificatio arative HPLC yielded 85 ng

(16% 2 stNi{PhenglantikeaibdnybNt§2-{@Eaemoyihytdrokyamil) B9l Meptanty ¥y ,) 5 9. 52
(s, 1H, 8.89 (s, IH), 8.35 (s, I H, 7.39-7.07 (m 10H, 4.03 (m 1H),
3.51-3.26 pydyazing) 2. 54 (m [H), 1.74 (m 1H), 1.41 (m IH), 1.30-1.07

(m [O0H). By Rkt la00MAz, eBctFs 8 3bks, 18, 8uold, 1), Tod (S, s, 1m),
7.41-6.95 (m, SH), 3.90-3.40 (m, 2H), 2.83 (m; 1H), 1.61 (m, 1H), 1.42-1.12 (m,
7H), 0.87 (m, 3H). MH+ 337.

Example 42
20  N-(3,4-Dichlorophenylaminocarbonyl)-N’-{2-{(formylhydroxyamino)methyl}-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCL,) 8 8.29 (s, 1H), 7.75 (s, 1H), 7.52 (s, 1H), 7.22-7.15 (m,
4H), 3.98-3.29 (m, 2H), 2.85-2.43 (m, 1H), 1.59 (m, 1H), 1.41-1.15 (m, 7H), 0.80
(m, 3H). MH+ 406.
25
Example 43
N-Phenylaminocarbonyl-N’-{(2R}-[(formylhydroxyamino)methyl}-heptanoyl}-

hydrazine.
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M+ 469. 20 Exanple 33 N-Butyl-N-(t-butylam no)car bonyl

2-[ (fornyl hydr oxyam no) net hyl ] - hept anoyl } - hydr azi ne. yggl 00 MHz,
CDCI3) 8 8.25 (s, | H), 7.81 (s, | H), 4.10-3.20 (m 6H) Uélz (br s,
IH), 2.4WQx070s#k), 1.55-1.20 (m 12H), 1.27 (s, 9H), 0. BETUS@D6EHN 6H)
M+ 25 373. Exanple 34 N-Butyl-N phenyl am nocar bonyl - N -{2.

[ (fornyl hydr oxyam no) net hyi ] - heptanoyl ) -hydrazine. -37 2 9 AUG 2005 WO
02/ 070541 RCRNMR SORINH276DCH) SRS GOH)MHZ | (CIDH).3)2756.81 @6, 1), 3.8H), 7.81

(55 11D 33582 £ gl 411022 2 b1 W 788, S8 oL oe 2 (T

N- Butyl N3 f37di net hyl - 4, 5-di hydr o-i soxazol - 4-yl ) am nocar bonyl ] -N -{2-
[ (fornyl hydr oxyam no) et hyl | - hept anoyl } - hydrazi ne. 1H NVR (400 MHz,
CDC13) & 9.30 (s, 1H), 8.10 (s, 1H), 7.75 (s, IH, 3.90-3.20 (m 6H),

2. 75 (83414 2.20-1.90 (m 6H), JpBgt.32 (M 12H, 097-0.91 (m 6H).

Exanpl e 36

N Butyl - N- R{(3 4vcRIdRbphitngtailid SRRV fRS-2- [ (f or nyl hydr oxyani no) met hyl }
- heptanoyl } - hydra2| ne. 15 1H NMR (400 MHz, CDC13) & 8.80 (s, 1H), 7.80

(s 1H), 3[(®®m3!lﬂ'€lr¢éxnanﬂm))netlwl]75ept§myl}1hgdramn30 1.30 (m 14H), 0.96-0.90
(m 6H).

N bhonyi amtbh STE aROTIRY CoL) 5 10.00 f, 1Y B4 DTS F B8 By 1 - 20

but anoy! } - pydr gl 17'@4 (s!\ﬂrlﬂ) 377?;]8~ EX AP, $81-3.38 (m, 2H), 2.81-2.52 (m, 1H),
N- Phenyl am nocar bon Z(2-T(fornmyl hyd roxyam nog met hyl | - hexanoyl }- 25
hydr aztthe. 1.68-1.07 (m SH) 078 (m, 3H). MH+ 403.

Example 45
N-[(1-Merpholin-4-yl)carbonyl]-N’-{(ZR)-[ (formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

15 1HNMR (400 MHz, CDCl3) 8 9.29 (s, 1H), 8.25 (s, L H), 8.15 (s, 1H), 4.08-3.49 (m,
6H), 3.35 (m, 4H), 2.78-2.55 (m, 1H), 1.52 (m, 1H), 1.41-1.08 (m, 7H), 0.79 (m,
3H). MH+ 331.

Example 46
20  N-[(2-Methoxyphenyl)aminocarbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptaneyl}-hydrazine.
IH NMR (400 MHz, CDCl3) & 8.33 (s, 1H), 7.99 (s, 1H), 7.05-6.70 (m, 4H) 4.14-
3.32 (m, SH), 2.85-2.59 (m, 1H), 1.60 (m, 1H), 1.42-1.18 (m, 7H), 0.87 (m, 3H).

MH+ 367.
25
Example 47
N-t(2,4-Dichlorophenyl)aminocarbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
MH+ 405.
30



1 HNWR (400 MHz, CDC13) & 8.80 (br s, 1 H, 7.84 (s, 1 H, 7.29 (m 5H),
3.90-3.40 (m 2H), 2.86 (m 1H), 1.70 (m 1H), 1.50-1.152@MuGa%p}, 0.89
(m 3H). M+ 323. Exanple 39 -38 Wc) 02/070541 2 9 AUG 2005

PCTI| USO2wWOa2/pR541 PCT/US02/06275

N- Phenyl am nocar bonyl - N -{2-[ (f or nyl hydr oxyam no) net hyl | - 3- phenyl -
propanoyl } - hydrazine. 1H NVMR (400 WHz, CDCI 3) 8 9.90 (br s, 1H), 8.40 (s,
1H), 7.70 (s, 1H), 7.30-7.00 (m Examiple4815-3.55 (m 4H), 3.10 (m 1H),
2.85 (m 1H), 2.70 (m 1H) . MH 357. 5 le 40

N- Phenyl ariNritets Efg‘r‘l%ﬂoPRF‘!?{')aﬂl'?‘(%W”W’gégﬁi}ani i no) net hyl ]-3-(3, 4-

di chl orop - R 1 400 MHz, CDC13) 8 9.90 (br
s, 1H), 8.@o“ﬂ@?ﬁw%%h’fgﬂgﬁkﬁ&%@yﬁ%@&w (m 8H), 4.10-3.45 (m
2H), 3.10 M+405H), 2.95 (m 1 H), 2.70 (m | H. MK 425. Exanple 41

N- Phenyl am nocar bonyl -N -f 2-[(fornyl hydroxyam no) net hyl ] - hept anoyl }-
hydrazihe. 15 1 H NWR (400 MHz, CDCI) 8 8.90 (s, | H), 8.40 (s, 1 H,

7.95 (s, I H, 7.81 (s, 1 H, 7. 4athdde¢gm 5H), 3.90-3.40 (m 2H), 2.83
(m 1H), 1.61 (m 1H), 1.42-1.12 (m . 0.87 (m 3H). M 337. Exanple
42 20 N-[(4-Methyl-piperazin-I-yl)carbonyl]-N’-{(2R)-

N- (3, 4- Di chi or ophenyl am.nqcar.b | ) - N = (,2-] (f.or myl hydr oxyam no) net hyl j -
hept anoyl H}EPHW‘?@F%Q?‘“&“%M%WH:“ Me-8"8.29 (s, 1 H, 7.75 (s,
1 H, 7.52vf-344. H), 7.22-7.15 (m 4H), 3.98-3.29 (m 2H), 2.85-2.43 (m

1H), 1.59 (m 1H), 1.41-1.15 (m 7H), 0.80 (m 3H). MK 406. 25 Exanple
43 N- PHEnyl ami nocar bonyl -N -{ (2R)-[(formyl hydr oxyamni no) net hyl ] - hept anoyl

}- hydrazine. -39 Example 50 |
N-[(4-Chloro-3-trifluoromethylphenyl)aminocarbonyi}-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

MH+ 439.
15 L
Example 51
N-[(Methyl-phenyl-amino)carbonyl]-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
MH+ 351.
20
Fourth Embodiment
As the fourth embodiment of the present invention, the compounds of
Formula (1) where X is a covalent bond are disclosed, as in the racemic compound
(55) and the chiral compounds (57) and (59). These compounds have preferentially
25 RI=H.
. *&A e b Ao g
LR S '
{55) (57) YR CHO
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WD 02/070541 2 9 AUG 2065 PCT/LfS02/ 06275 IH NVR (400 MHz, CDClz) 8 8.28
(s, 1H), 7.71 (s, 1H), 7.27-6.81 (m 5H), 3.81- 3.25 (m 29AB B 2. 41
(m 1H, 1.45 (m 1H), 1.31-1.01 (m 7H), 0.72 (m 3H. M+ 337. 5
Exanpl e WO 0287058, 4- Di chl or ophenyl am nocar bonyl ) - N - { ( 2RPET/US02/06275

[ (fornyl hydr oxyam no) net hyl ] - hept anoyl }-hydrazine. IH NVR (400 MHz,

CDhCI 3) 5 10.00 (s, 1H), 8.41 (s, 1H), 8.28 (s, 1H), 8.16 (d, J = 7 Hz,
IH), 7.74 (s, IH), 7386'81(m 3H), 3.81-3.38 (m 2H), 2.81-2.52 (m
1H), 10 1.68-1.0 VH+ 405. Exanpl e 45

N-[ (1- Mor phol i rFfafzvéén GQWBWP ]“ﬁﬁuf " E‘RIQYFWBFWW%?%X%? el Jyom by | ] -

heptanoy r},syycq,ggﬁﬁ 15 1H NWR (400 WMHz, CDC13) 8 9,29 (s, IH, 5,25
| H) 8g I%ﬁ408349(m 6H), 3.35 (m 4H), 2.78-2.55 (m

1H) 152(m 1H) 141108(m 7H), 0.79 (m 3H). M 331. Exanple 46

Z?f or Lﬁhﬁﬁ% 35%%??{9”3?0 2By i# v %E[ﬁ{’%@%dﬁ%yaﬂ‘ﬁ?‘}lﬁ{}ﬁhﬂkoo MHz,
CDC13) 8 8. 33 (i tahd;g)] -hydr%nés IH, 7.05-6.70 (m 4H) 4.14- 3.32 (m

5 2. 85- 1. 60 , 1.42-1.18 7H), 0.87 3H).
M:D+ 367. 23%%?{@ u#utomycfaﬂ(oz pmeeﬁm&blﬂrﬁerhw)ﬂgﬁ’ﬂa?arbony|]fm-{(FDzR)-

ey A o i M 405 30 208
N-[ (2, b-Di waﬂdﬂf{lE(Mb)lmmwbwblldlm(iﬂ)(yﬂ@rbonyl]-N'-{2-
10 [(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-Butyl-N-{ [(1-t-butylaminocarbonyl)piperidin-4-yl]carbonyl } ] -N-{ 2-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-Butyl-N-{[(l-t-butylcarbonyl)piperidin-4-ylJcarbonyl }]-N*-{ 2-
[(formyihydroxyamino}methyl]-heptanoyl}-hydrazine.
15  N-Butyl-N-[(1,2,3,4-tetrahydro-quinoxalin-2-yl)carbonyl]-N*-{2-
[(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.
N-(p-Methoxyphenylacetyl)-N'-{ (2R)-[(formylhydroxyaminc)methyl]-heptanoyl } -
hydrazine.
N-Phenoxyacetyl-N™{(2R)-{(formylhydroxyamino}methyl]-heptanoyl }-hydrazine.
20  N-[(p-Methoxy-phenoxy)acetyl]-N*-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-(2,6-Dichlorophenyl-acetyl)-N"-{ (2R)-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.
N-(3,4- chhlorophenylacetyl)-N’ {(2R)-[(formylhydroxyamino)methyl]-heptanoyl }-
25 hydrazine.
N-(Ethoxycarbonyl)carbonyl)-N-{ (2R)-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.
N-(2,4-Dichlorophenylacetyl)-N"*-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.
30  N-[(Benzofuran-2-yl)carbonyl]-N™{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
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[ (fornyl hydr oxyam no) net hyl | - hept anoyl } -hydrazine. MH 405. 5 Exanple
49 N-[(4-Methyl -piperazin-1-yl)carbonyl]-N -{(2R)- 79 AUG 2063

[ (fornyl hydr oxyam no) et hyl | - hept anoyl } - hydrazi ne. M+ 344. 10 Exanple
50 N[ (¥oGhlooeser 3-trif | uoronet hyl phenyl ) am nocar bonyl PENUSQ/062R) -

[ (fornyl hyd roxyam no) net hyl ] - hept anoyl }-hydrazine. M+ 439. 15 Exanpl e
51 N-[(Methyl-p

henyl - am nm}@abiehlprdphbhoxyiceB))-NE f(ORFYfdryghgdipayantiay mesiy]-] -
hept anoyl } - hydr azi ne. M+ 351. 20 Fourth Enbodi nent As the fourth
enbodi nent of t¥EAIPHEENAraziaGent i on, the conpounds of Formula (1) where

he chi ol o R e er ent B 1y
25 Rl = H Rl OheRianBgNh)GlaziR®-Y N O HI O YRCHOYRR 0 OHR2 NOH N
0 ~H~~~%\I ’ g—i?lH-Indol-2—y1)carbonyl]-N'—{(2R)—[(forrnylhydroxyamino)methyl]-heptanoyl}-
hydrazine.
N-[(2-Methyl-pyridin-3-yl)carbony!}-N’-{ (2R)-[(formylhydroxyamino}methyl]-
heptanoyl }-hydrazine.
N-[(5-Methoxy-benzofuran-2-yl)carbonyl]-N-{(2R)-
10 [(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
N-[(2,3-Dihydro-benzo[!,4]dioxin-(25)-yl)carbonyl]-N-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[{Quinolin-2-yl)carbonyl]-N"-{ (2R)-[(formylhydroxyamino)methyl}-heptanoyl } -
hydrazine.
15 N-[(1,2,3,4-Tetrahydro-quinolin-6-yhcarbonyl}-N™-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(Tetrahydro-furan-(2S)-yl)carbonyl]-N*-{ (2R)-[(formylhydroxyamino)methy!}-
heptanoyl }-hydrazine.
N-[(Tetrahydro-furan-(2R)-yhcarbonyl}-N™-{ 2R )-[(formylhydroxyamino)methyl}-
20 heptanoyl }-hydrazine.
N-[(3-Methyl-benzofuran-2-yl)carbonyl]-N-{ (2R)-[(formylhydroxyamino}methyl}-
heptanoyl }-hydrazine.
N-{(Pyridin-2-yl)acetyl]-N-{ (2R)-[(formylhydroxyamino)methyl]-heptanoy! } -
hydrazine.
25  N-{3-[3-(4-Methoxybenzyl)- 1 H-benzoimidazol-2-ylj-propanoyl }-N-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(Pyrimidin-2-yl)carbonyl]-N-{(2R)-{(formylhydroxyamino)methyl]-heptanoyl}-
hydrazine.
N-[(2-Methyl-5,6,7,8-tetrahydro-[ 1,8]naphthyridin-3-yl)carbonyl]-N-{(2R)-
30 [(formylhydroxyamino)methyl]-heptanoy! }-hydrazine.
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(57) YR CHO (59) -41 2Saufj IM WD 02/070541 PCT/ US02106275 Preferred
conmpounds useful in the present invention are sel ected frohd#he 200roup
consisting of 5 N[ (Phenyl am nocarbonyl)-carbonyl]-N
(2R) - [ ( f BiOA20OA8AdY oxyam no) met hyl ] - hept anoyl }-hydrazi nBCT/RSBO6345- N- ([
1- (t-butoxycarbonyl)-piperidin-4-yl]-carbonyl } -N -(2-
[ (fornyl hydr oxyam no) net hyl ] - heptanoyl } -hydrazine. NButyl-N 1
% Efl t- blu':1 obgy{amdnmmyih)}jﬂwﬁrb;mhyiql-ﬂ\mh (M)[léf?ﬂr?]ﬁ?rdmm M)noalﬁl\\l_lbtgyl(]-zl 1%_ {

or nyl hydr oxyani no) oet ] - hept anoyl } - hydr azi ne. ut yl -
1-t-butyl am HT‘J’EQPB%JE%’W?‘%‘F%%H di n-4-yl]carbonyl } ]-N-{ 2-

(
f I h ' - b N-Butyl - N-
(1 b D P (5.
(

[

(0

[N-]ICB 0{ rr?/l Ra/dr oxz[&@hnﬂ)lymmiindiepthaﬁéyptla{}oylh?mﬂfazz'ilfng. 15 -1
utyl - -tet.r r o-qui noxal i n- 2- car bo

[ or 1 B HReAD ALH A ARG o kS i byl

N- (p- Met hoxyghe Dytyaee 2 Mibend¥[b) 1,4]dioxepin-7-yl)carbonyl]-N™{(2R)-

2R) - [ (f or nyl hydr oxyam no) net h%— hept anoil } - hydrazine.

N Phenoxyacet yl [(fmylhydrpxyamingiimg{hyl haptanayalrhydsazies: hyl | - hept anoyl

- hyd i Ng. .Met - toyl =

L2B- 1 (1 o R e BRI BN O oz e

N-Z(R 2, 6-]P| chl loLq((ijﬁﬂyihycﬁ’ogtayﬁ(%oghwl;ethﬂlr]]-he?tanoyl}l-hydrazine(.j _

(280 L{d or by OB 9L IS AL S R e 5 A S -

((2R) - (formnyl h%q;agmam no) met hyl ] - hept anoyl } - 25 hydrazine.

N- ( Et hoxycar bonyl ) carbonyl )-N - (
( 2R) - [ (f orMa(Phapsiacstyldi i) (fermyhydrixypminoiméthyl]-3-(hdlichdonaiphenyl-

N- (2, 4-Di chl orophenyl _eh I.#;%N' -

((2R) -[ (fornyl ‘&F"B@ﬁ\y %}1 't hyl ] - hept anoyl } - hydrazine. 30

N- [ ( Benzof Nijanhadydo)-¢ 3ihberivsyil] -NX { ¢2R)-[(f8Rhylhydrexyanidoyae @yl aepagyyiet hyl ] -
15 hydrazine. -

~

N-{[1-Methyl-5-ox0-2-S-(pyridin-3-yl)-pyrrolidin-(3S)-yl]carbonyl } -N™- { (2R )-
{(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.
N-[(1,2-Dihydro-cinnolin-4-yt)carbonyl]-N* { (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
20  N-[4-(4-Acetylpiperazin-1-yl)phenoxyacetyl]-N*-{ (2R)-
f(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-Phenylacetyl-N"-{ (2R)-[{formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-{[1-Benzyl-5-oxo0-pyrrolidin-(28)-yl]-carbonyl } -N’-{ {2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine,
25  N-{[1-Benzyl-5-oxo-pyrrolidin-(2R)-yl]-carbonyl }-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
N-{(55)-Benzyl-3,6-dioxo-piperazin-(2S)-yl)acetyl]-N™-{{2R)-
{(formylhydroxyamino)methyl}-heptanoyl}-hydrazine.
N-[(Quinolin-4-yl)carbonyl]-N’-{ (2R)-[(formythydroxyamino)methyl]-heptanoyl } -
30 hydrazine.



hept anoyl }-hydrazine. -42 29AUR1lI5 WO 02/ 070541 PCTI US02/ 06275
N- (2, 3- Di chl or ophenoxyacetyl)-N - ( (2R)-[(fornyl hydroxyam aa)gefhyl ] -
hept anoyl }-hydrazine. N-(3,4-D nmethoxyphenyl acetyl)-N - {
(2R) - [ ( f womzlomosdlt oxyami no) met hyl ] - heptanoyl }-hydrazi ReTUS02/06275
N-[ (1H I ndol - 2-yl ) carbonyl ]-N-((2R)-[ (for myl hydr oxyam no) net hyl ] - hept anoy
| }- hydrazine. N-[(2-Methyl-pyridin-3-yl)carbonyl]-N {
(2R) - [ (f or ’My(Quinblim<§-ghtabgnyet MYy|(2R)-Itfoptiglhodrokyantiyedirrdtiylieheptanoyl } -
N[ (5- Met hoxy-ggﬁ{ zof uran-2-yl)carbonyl]-N-1 (2R) 10
(fornyl hydr ox WHPFret hyl | - hept anoyl  } - hydr azi ne.
(2, 5 O k2 herahydbodth isie-fodaboy Neturbony! 1N - (2R~ [(formy!
roxyam no) et hy }f’1 ano - hydr azi ne.

(QJI nol i n- 2- [@M}dhbbﬂwa}mw)methyl] heptanoyl} -hydrazine.

[
[
[ (1.2 o B ST IPACTR AR Hmpoltifihinor”
[

:ZgZ*

orrryl hydrox maam;net hyI] heptanoyl }- hydra2| ne.

(Tet r ahydr o- uran% yl)c arbon 2
[ (for mNHigidhestyah? e)tmgxo}qmnqn@%g oyl (2R ifermylnydroxy

[(R;reE E?(r;)r/?r{/f)hgrgﬁ@%éﬁﬁahﬁth%ﬂ{ qiyayafb hept anoyl }-hydrazine.

2
[ ( 3 Met hyl[¢1IbbBenbithidazol-2y}ljcadoby -] 2R)-{(formylhydroxyamino)methy!}-
2R
[

ZIZ27

£

)
)

(fornyl hydr oxy m no) met hyl ] - heptanoyl } -hydrazine.
di n- 2- yeptapetliydragine.

pa

R [(formql Wzdﬁ ﬁﬂc&?))fiﬂ)bﬁ'xhl dazof?x}éhy}ﬁ-ﬁl]clﬂ%%%'ﬁ‘%%lg)

(4- Met hoxybe enzol pr opanoyl

(

é N - ( (2R) -
or nyl hydr ox)[éfnmlndhlmbmm]indimpmmlﬂrdlywtal}ﬂyh}yhﬂcu@lm

(

)

h

)

l—|w/'\
~—~~ 1 N

pa

P TR R D By e

thyri di n- 3tiyligagmebonyl] -N -{ (2R - 30
r niyl hydr am noz met hyl ] - hept anoyl } - hydr azi
ethyl (4,6-dimethylpyrimidin-2- yl)-ammo]benzoyl} N-{(2R)-

— 3 0
—~ o
—h-o —_—r =—hre

{(formylhydroxyamino)methyl]-heptanoyl }-hydrazine).
N-[(1-Benzo[1,3]}dioxol-3-yl)carbonyl]-N™-({ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-{[4-(3,5-Dimethyl-pyrazol-1-yl)methyl]benzoyl }-N-{(2R)-
20 [(formylthydroxyamino)methyl]-heptanoyl } -hydrazine.
N-[4-(Morpholin-4-yl)-benzoyl]-N'-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-[4-Hydroxy-3-(morpholin-4-yl)methyl-benzoyl]-N-{{2R)-
[(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.
25  N-(3-Hydroxy-3-methyl-butanoyl}-N-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-(4-Methylamino-benzoyl)-N-{(2R)-[(formylhydroxyamino)methyl])-heptanoyl }-
hydrazine.
N-[(1-Isopropyl-1H-benzotriazol-5-yl)carbonyl]-N™-{ (2R)-
30 [(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
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N-[ (I soqui nolin-3-yl)carbonyl]-N -1 (2R)-[(fonnyl hydroxyanz Hé}'ﬁ\&z%yl ]

hept ano?%? %ﬁ_pg@ram ne. N-[(5,6,7,8 -Tetrahydro- [ 1, PCT/US02/06275

8] napht yl)carbonyl]-N { (2R)-
[ (fornyl hydr oxyam no) et hyl | - hept anoyl } hydra2| ne. 5 N-(Phenylacetyl)-N
- (2-](f | hyd th hyd
N- ( ( 3[51 o "f}/&l#%/’r ‘Eﬁﬁ%@?ﬁgﬁ%ﬁwﬂ mzﬁ?g} H}f‘i/r{%%é}?&ﬂ; 1-N'- ( (2R)-
[ (fornyl hydr OXY(W%HHX&XA}]HOB}E%ﬁPH&’ tAno} hYHVd?Jz'
dazol y)yace ]-N- { (2R) -

(fornyl hWﬁmmmvzmdawwlmmvaﬂbN -{RR) ﬂgfdna)dhythoxybﬁnno)methyl]-
N- Phenylacetyb%gﬂ§$§ forrnylhydroxyan1no)nethy|] 3- phenyl - propanoyl }-
hydr azi ne

2-[(fos WNhKﬁ éﬂ%&@lﬂﬁﬂﬁﬁ%ﬁﬂ%ﬁh}lm@d@ﬁ 34 dih?&looﬂ-ﬂhﬁﬂgﬂﬂk “y}]carbonyl }-N"-

pr opanoyl } razi ne -1'm dazol™-1 yl') benzo

(12|\R/?3 L(}‘ornyl hwmgmﬁ@mmmﬂo)mpm{mquﬂ} mg;rh&l:k ]aZI ng Nl- % [N {
t -5- ridin-3- [0 - car bon -N -
§\I—2|[Q%1 Z D?hﬁ%?ﬁég %ﬂ?ﬁ&ﬁﬁ?ﬁ’ﬁﬁ &B}aﬂ %{ i Rqshyd)r/azi ne. Y

r ne.
(2R) - [(fornzl hggﬁggfgrﬁdﬁg met %{ﬁéﬁﬁpﬂéeﬂttngyo} Iydia-zkllydram ne. 20

N- [ 4- (4- A&Ie&(mmnpabamqﬂurﬂnymlm@nw& cé&2§?~|)~][cfm'm){lbmxyarmm)methyl]-

[ (forpyl hydr oxyam no ot - heptanoyl ) -hydrazine. N Phenylacetyl-N -f
(2R) - rT%forrryl h d)rtoxff yn%é thyl]-heptanoyl }-hydrazine. N1 [1

- Benzy! - SNox®-Oxpt I, BUitg 4 )yrrmbbmrnqmu&nn}s-ybbarb&nwmm{(zR)-

[ (fornyl hydroxE/amno)rreth yl ] - hept anoyl ) -hydrazine. N {]

1- Benzyl - 5- ox ok Blwﬂwmampz)mwrll b@tmwrhyﬁrazme { (2R)

f | h
N i (55 - XSS H AR LA Z R SRALN A RO B R coryamugumettyl-
[ (fornyl hydr oxeprinog)}reidbagide: hept anoyl } - hydrazi ne.
N[ (Quinolin-4-yl)car

bonyl ]ﬁé?tNl -{ , ‘ . .
(2R) 131 oPrkyPMeRCe e atbTRe MR Py AN Ay Cormy ey wmmmisplethyily
heptanoyl }-hydrazine.
N-[(5-Acetamidobenzofuran-2-yl)carbonyl]-N*- { (2R)-

[

fo
N[ (1- Met hyl -2,5-di oXo- 1
[(fo

(

[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-{(2,3-Dihydro-benzo{1,4]dioxin-6-yl)carbonyl]-N’-{ (2R)-
20 [(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-[(3-Amino-4,6-dimethyl-furo[2,3-b]pyridin-2-yl)carbonyl]-N>-{{2R)-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N -[(2-Methy'l-5 ,6,7,8-tetrahydro-[1,6]naphthyridin-3-yl)carbonyl]-N-{ (2R)-
[(formythydroxyamino)methyl}-heptanoyl }-hydrazine.
25  N-[(6-Fluoro-4H-benzo[ 1,3]dioxin-8-yl)carbonyl]-N"-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
N-[(7-Amino-1H-indol-2-yl)carbonyl}]-N*{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-[(1-Methyl-1,2,3 4-tetrahydro-quinolin-6-yl)carbonyl}-N*{ (2R)-[(formylhydroxy
30 amino) methyl]-heptanoyl }-hydrazine.
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9 AUG 2005 WD 02/ 070541 PCT/ US02106275 N-[ ( Qui noli n-8-yl )car bonE/I ]-N
2R) - [ (f or myl hydr oxyami no) met hyl ] - hept anoyl ) - hydr azi ne. 193 AUb 205

[(1,
fo

2, V;,?»ogya'.ﬁjgt{lahydrqu| nol i n-8-yl)carbonyl ]-N { (2R pcrusezios2rs
or nyl hydr oxyam no) net hyl ] - hept anoyl } -hydrazine. 5

(
N-(N'-Acetyl -L-tyrosyl)-N-{ (2R -[(fornyl hydroxyam no) met hyl ] - hr pt anoyl

- hyd 13A |in-6- bonyl ]-N
bR L ora Pede R S IR s A RS S e bceeRy 1
H Benzoi m dazokb-y )cy}bbﬁﬁqlpm]yiﬂ) orrhylagdfdx fatri ) mgtR)Hepiyiayty-no) met hyl ] - 10
hept anoyl } - hydr azi ne.

1- ( 2- Hydr oxyac &y§mazing. 2 3, 4-tetrahydro-qui nolin-6-yl]carbonyl }-N = {

A 0 TR Ok b S i

{(2R) - B(fornyl Ihyptamgy}aﬁydi@z)lﬁet hyI ] - hept anoyl ) - hydrazi ne. 15
N-(4-[ Met hyl - (4, 6-di net hyl pyrim di n-2-yl)-ani no] benzo N-{ (2R) -

[ (for myl hy¥Pengaan-Roy %&fﬂw)]lhmﬁm)mpthyHWP@embr)hygqqmpe 1- Benzo[

1, 3] di oxol t hyl ]

hep% alng§lo l\} éﬁwﬁ}'am 2?@&%_&)?&){%6@@%&9&1% hP¥ pyr agﬁpa@g)ﬂgerre%/hyl ] benzoyl
} =N - (I\?RhﬂuéiﬁaéetffmﬂmN hzqtfowﬂh?dm)ymmhierﬂ?ﬂme@mw}}hyhmdﬂnazl ne.

N- [ 4- ( Mor phol 4-yl) - f I d t hyl
heLt a(noylr pl‘} ﬁﬁ%}?ﬁd&g}%’ynéaphﬁlglen 2- yl)carbonyl]-l% -{5([(f(()};mn)}rllhy royrq(()a)glgg)]n;ert]l?y)l]ne yil

N-[ 4- Hgdr oxy- 3 | ) met hyl - benzoyl ]-N -{ (2R)-
[ (for gyﬁl hydroxyéﬂlgﬂc%hphi{dgﬁlﬁhept anoyl) -hydrazine. 25

N- (3- Hydr d*?hémfiweﬂﬂ*N- (QMWIDW*Y@@W)MPWMWHMMXMW) met hyl ] -

hept I d b
(EII%) aF??oMf % °H’g§1ﬁ>it R@Iﬁ @O feﬁrfl%f OXPXQE%QJQ heptanoyl}-
N-[ (1-1sopropyhy éfaﬁn@enzotrl azol - 5- yI ycarbonyl]-N -{ (2R) 30

((fornyl hydr ox am no) met hKI - hept anoyl } - hydrazi ne. -45 2 9 AUG 20G5
N-(4-Methoxybenzoyl)-N'-{(2R)- [(formylhydroxyarmno)methyl] -heptanoyl}-

15 hydrazine. : R
N-[(1H-Indol-3-yDacetyl]-N-{(2R)- [(formylhydroxyammo)methyl} heptanoyl }-
hydrazine.
N-(4-Dimethylaminobenzoyl)-N-{(2R)-[(formylhydroxyamino)methyl]-heptancyl }-
hydrazine.
20  N-(2-Hydroxybenzoyl)-N’-{ (2R)-[(formylhydroxyamino)methyl]-heptanoyl }-
hydrazine.
N-[(Piperidin-4-yl)carbonyl]-N’-{ (2R)-[(formylhydroxyamino)methy!]-heptanoyl}-
hydrazine.
N-[(1,2,5,6-Tetrahydro-pyridin-3-yl)carbonyl}-N™-{ (2R)-
25 [(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(7-Methoxy-benzofuran-2-yl)carbonyl-N*-{ (2R )-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-{(3-Chloro-4-methoxy-phenylacetyl]-N-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
30  N-[(IH-Pyrrol-2-yl)carbonyl]-N-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.
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N-[(1, 2, 3, 4-Tetrahydro-i soqui nolin-(3S)-yl)carbonyl]-N - § %

[ (fornyl hydr oxyani no) net hyl | - hept anoyl } - hydrazine. N[ (?5 AUG 2003

- Chl or o- f,an-2-yl)carbonyl] -N- { (2R -[(fornylh 0)
met hyI ]vpgﬂﬁggganoyl )-hydrazine. 5 N{ ¥8{7‘&§¥£&}ﬁ

[ 1- (D met hyl am nocar bonyl et hyl ) - 3, 4- di hydr o- 2H qU| nol i n-6-yl ] carbonyl
}-N - ((2 r t ano azin

1 (2, 2. DAHGHEBERI By S AT bR A b e post-

[ (for nyl hydr ox ygdruzag. et hyI] hept anoyl J - hydrazi ne.

N-[(5 Am no- benzof uran-2-yl)carbonyl]-N -|

(2R) - [ (f oM(PyiydindxyhamaibooylidtH(AR)- [(fmonﬁhxskmyunq)mhw}]dppmoym [ (4- Oxo-
1, 2-di hydro- 4H; (#F‘ﬂ 0[3;2, 1-ij Jquinolin-5-yl)carbonyl]-N- { (2R)-
[( rnyl hydrong B%rret hyI] hept anoyl }-hydrazi ne.

7- Ky dNoy e ez 3dnbtisdky %euiayqaambﬁm ﬂ(fd}inylhydroxyaxmno)methyu-
R -[(for rryl hydr oxyam no) net hyl hept anoyl }-hydrazine. 15 -
6- Met hoxy- mﬁmh}rbﬂr@ﬂ}ﬁl yacetyl]-N ((2R)- [(for my| hydr oxyani no) net hyl

[ (
2
(
R;.ept o LA AR ML ERSBRES A el oony 1
(e
(
)

Z3T AT
l—|Al—|—hN

2 D| hydrﬁyd}@ﬂﬂ@[ 1, 4] di oxi n- 6- yI )car bonyl] N{ (2R 20
rmyl hydr oxyam no) net hylﬁ hept a razine.

At ROl @uisohn attigrosnyi o 4 2RO Rl Ba e epaneyl[- (2R -
r hydroxxw@ nmet hyl ] - hept anoyl } -hydrazi ne.

—
~

z27

2- Met hyl tetrahydro-[ 1, 6] naphthyridin-3-yl)carbonyl]-N {
(2R) - (fNr-ﬁyimﬁy}@éylaﬂyhmbanﬂmyl)darﬂfmpﬂawqﬂm) hydr azi ne. 25
N-[ (6- Fl uor o- 4H-benzo[ ?c arbonyl]-N"' ((2R)-

[(1[(()rrryl hydroxi‘ﬁ?ﬂ‘WH)yﬁﬁ’tmemmeﬁhﬂhB?ﬂm}oy W@Fa&ﬂene N [(7-Amino-1 Hi
1002 NSRRI el LG MR e oy
{ (2R)-[(for nyhép}drogldyhyd&u&m no) net hyl] - hept anoyl} hydrazine. -46 2 9
ALG 25)%)5 W)(P Zc%tS )-N-EI:[(PSH%%' % ?OZ{?(ammo)methyl]-4-phenylbumnoyl}
hydrazine. ' '
N-[(3-Methoxy-quinoxalin-2-yl)carbonyl}-N*- [ (2R)-[(formylhydroxyamino)methyl}-
heptanoyl }-hydrazine.
N-[(2,6-Dimethoxypyridin-3-yl)carbonyl]-N"-{ (2R)-[(formylhydroxyaminc)methyl]-
20 heptanoyl j-hydrazine.
N-[(N"-Methylsulfonyl)-L-tyrosyl]-N’-{ (2R)-[(formylhydroxyamino)methyl}-
heptanoyl }-hydrazine.
N-{[5-Oxo-pyrrolidin-(25)-yljcarbony! }-N"-{ (2R)-[(formylhydroxyamino)methy!]-
heptanoyl }-hydrazine.
25  N-[(4-(Pyrrol-1-yl)benzoyl]-N™{(2R)-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.
N-(4-Acetamidobenzoyl)-N’-{(2R)-[(formythydroxyamino)methyl]-heptanoyl } -
hydrazine.
N-[(3-Cyclopentyloxy-4-methoxy)benzoyl]-N™-{(2R)-
30 f(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
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NI
[(6,7,9,10,12,13, 15, 16- Cct ahydro- 5, $, 11, 14, 17- pent aoxa- ben2 AU BPent adec

- 2- I l1-N 2R f | hyd th | }-
ﬁgdr a2|yne W%‘é ]BenzoE 1( B%dl[f)xglrny yl>/) ;?e(%lslm] nﬁl)me YH;T/B&E%%PBV }

={(2R) -[ (formyl hydr oxyam no) met hyI ]- 5 hept anoyl ) - hydra2| ne.

N- Pent ano f rox anm n no - hydrazi ne.
N- Benzoyl ﬁ\‘l(Ph"%yl&cefy(l#'g ﬁ%[(ﬁ{rawﬁw%?ﬁ :PWB?}%? r¥' Li%l ﬁrg%a“l’iﬂildr azi ne.
N-Trifl uor oace;, ge. N - (2-[ (fornyl hydr oxyam no) rret hyl ] - hept anoyl

} - hydr azi ne. (3- Hydr oxy- napht hal en- 2-yl ) carbonyl ] -N -(

2-[(for nyu\h;(amy@zmmwmmmyz yhcattwnyd N ‘dAd(foymylhydioxyaimino)methyl]-3-

Nhsgre?z/! ﬁgetyl {Ce?ﬂfi'gﬁpgﬁaﬁgyggb%%%ﬁ?xyam_no) net hyl ] - hept anoyl )

2R f omyg ?,)0?5@,& L
§\I—(Zl [I\/gt hoxybenzoyl) N - d)M[l'](lf{g%ﬂarrt mry%’?%%yﬁ@%ﬁm hept anoyl } -

15 hydrazi ne. hkefigmpyH-hyddazine3- y| ) acetyl |- N -{

L AR el e - v e
2R f | h L ' 20
B e e U R

?32/%; a[2| Pe I h(mﬂpdmxmmﬂm@l? .

or r razi ne.
N1 5 6 Te ?'fﬁ’yﬁv 05‘;9/%?’ ﬂ%@??&%@ﬁy‘?’}“ﬁy{ (2R) 25
[(fornyl hm[(mmﬂibm)damim 1, slﬂaﬁh@myﬂapﬁthyrmmam)caﬂmnM-N' {2R)-

[ (7- Met hoxy- benzof uran-2-yl)car bonY
(2R - [ (fornyl h{lénrawikaﬁf%9m@pmt!|lyl h@&ml}yhydyazwdraz. ne.

R
H Pyrrol - 2-yl )ﬁ@th@@y}l-ﬂydwzu{e (2R) - [ (f or myl hydr oxyam no) net hyl ] - hept anoy!
} - hydraZ| ne. -47 AUG ZOGB V\D 02/ 070541 PCT/ US02106275
The following synthetic schemes are merely illustrative of the methods by
which the compounds of the invention may be prepared and are not intended to limit
the scope of the invention as defined in the appended claims.
As shown in Scheme 9, treatment of an alkyl halide R1X (26) with hydrazine
20  in asolvent such as ethanol, at an elevated temperature, gives the hydrazine derivative
(27). Reacting compound (27) with the acid chloride R2C{O)C! affords intermediate
(50). Alternatively, compound (50) can be prepared from the Boc-protected
hydrazine (29) by reaction with the aldehyde or ketone R'COR”, followed by
reduction with hydrogen gas in the presence of palladium, to afford hydrazine
25  derivative (30). Reacting hydrazine (30) with the acid chloride R2C(O)CI, followed
by removal of the Boc protecting group with an appropriate acid, such as
trifluoroacetic acid, gives the hydrazine (50} wherein R1 = CHRR”. Altematively,
ester (S1) can be submitted to hydrazinolysis to afford (50) wherein Rl =
Alternatively, acid (52) can be reacted with ethyl chloroformate to form the
30 intermediate mixed anhydride (53), which upon hydrazinolysis yields (50) wherein R1
= H.
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N-[(Quinolin-7-yl)carbonyl]-N {

(2R) - [ (f or nyl hydr oxyani no) met hyl j - hept anoyl }- hydrazi ne. 29 AUG 2003

N[ (Pyridin-2-vl)carbonyl]-N - {

(2R)-[(f"g¢%‘?’ﬂ§4ér oxyani no) met hyl | - hept anoyl } - hydrazi he" B 206273

N- (4- Chl or o- 3- net hoxy-benzoyl )-N - ( (2R)-[ (fornyl hydr oxyam no) net hyl ] -

hept anoyl }-hydrazi ne. N-(3-Methoxybenzoyl)-N - {

(2R) - [ (fornyl hydr oxyam no) met hyl ] - hept anoyl } - hydrazi ne.

N-[ (Qui nolin-3-yl)carbonyl J%N GE) o

(2R) - [ (f or nyl h{fdr oxyami Aoyt hytH—=tHeptan JAH10 hydr azi ne.

N[ (5- Met hyl - 243henyl - oxgzol - 4-yl ) car bonyl ] F{(}J é (2R) -

[ (fornyl hydr oxyam no) met hyl | - hept anoyl | -hydra P ne.

N-[ (Qui noxal i n-2-yl)carbonyl]-N -{ (2R -[ (formnyl hydroxyam no) net hyl ] -
pt anoyl } - hydr azi ne. s\ ( Phenylpacetyla)c-(%l- {

(fornyl hydr soonard, yéobnre- plieny i ' 3% haspRAZHRR

( 3- Met hoxy- quiggoxal #Afd 2- yI )caﬁboﬁgl ]-N

(2R) - [ (formyl hydr oxyam no) net hyl ] - Sl pt anoyl }-hydrazine,

N-[ (2, 6- D nmet hoxypyri di n-3-yl)carbonyl]-N -

2R) - [ (f or myl hygr oxyam no) net hyl ] - 20 hept anoyl } - hydr azi ne.

[ (N'-Met hyl sulJf onyl ) N tyrosyl]-N  ((2R)-[ (fornyl hydroxyam no) net hyl ] -

—r—

pt anoyl }-hy¥fa®ine. "] [BL®eb- pyrrolidin-(2S)-yl)carbonyl }-N

2R) - [ (f or nyl hyg@noxyam no) net hyl ] - heptanoyl) -hydrazine. 25
[ (4-(Pyrrol-Il-yl)benzoyl]-N -{

(2R) - [ (fornyl hyds oxyam no) net hyl } - hgpt anoyl }- hydrazi ne.

N- (4- Acet am dobelhzoyl )aadeet ( ( 2K) - [{ f or mHaydr oxyami no) net hyl ] - hept anoy|
} - hydrazi ne.R2N- Pt3- TycT openthy o?y-@ﬂnerﬁmy)(ﬂ’éﬁkw 1-N {(2R) 30

[ (fornyl hydr oxy#a no) met hyl | - hept amoyl }-hydrazine. -48 2 9 AUG 2U 5 WO
02/ 070541 PCTI US02106275 N- ( Phenyl gacget I@)-N' -{

2-[ (fornyl hydr oxyam no) net hyl ] - 3- cg‘gﬁeﬂ% ntyl - propanoyl } -

5 As shown in Scheme .10, coupling of the carboxylic acid (8) with the
hydrazine derivative (50) provides acylated hydrazide (54). Hydrogenolysis to
remove the benzyl group using a catalyst, such as 10% Pd/C, in an appropriate
solvent, such as ethanol, gives compound (55). Similarly, coupling of the chiral acid
(17) or (25) with hydrazine derivative (50) provides the corresponding hydrazide (56)

10 or(58). Hydrogenolysis of the benzyl group gives the final compounds (57) or (59).
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hydrazi ne. N-[(7-Methoxy-benzofuran-2-yl)carbonyl]-N - { .
2-[ (fornyl hydr oxyam no) net hyl ] - 3- cycl opentyl - propanoyl }-EMHEﬁﬂﬂhe. 5

N-[3-( holin-4-yl)propanoyl]-N -{ (2R)-[(fornyl hydr ox '%m&thyl]-
hept ang/wg?ﬂwgﬂlazi ne. N-[(2,3-Di hydro-benzof uran-5-yl )Eéﬁ% 6f"'-5N' - |
(2R)- [(fornyl hydroxyam no) net hyl ] - hept anoyl } -hydrazi ne.

N-[ (4, 6- Di_met hoxy- pyri mdi n-2-yl)benzoyl]-N - { (2R 10

[ (fornyl h{idr oxyggp no)saet hyl ] - hefit apoyl } - hydr azi ne. R o

N- [ (2- TH'F Thoronet RyT=5,"8, 778ty @@ napht hyei di Ny )Jt%phomﬂl 1-N -{
(2R)- [ (forfyl%9dr oxyani no) nechylH - Raptiagoyl } -hydrazfnel )

N-[ (9H bet a- Car bd®i n- 3-yl )carbonyl ] - N - |54 YR CH°(55)

(2R) - [ (or gyl hydr oxyam no) net hyl - hept anoyl } - hydrazine. 15 . , . The

fol | ow Jeai o &8hemes ar el nef el icl,EJBust rative of tje frethods by

whi ch the compynds of the inyentyo ¢ be prepar ed apd~y 4-nt ended

tolimt the scqope of the i nVent | oryRagHelef i ned in t hePapfendedded ai ns.
As shown in Schene 9, treatnent of an al k?ﬁ’ hal i de R1X (26) with &7
hydrazineg 20 in a sol vent suchyas ethanol, at an el evated tenperature,

gi ves thelloydr gasnne @@rivatjve I (2f). Reacting conpoundf{2® with the

acid ch'l'°orizgegﬁgq0)c| af f or oy P eramee Al e —(50).  APrpingriyehy.on
conpound (5Y) can _be preparedofr(S'm trheclBoc- pr ot ect ed ydfazigneb{29) by

reaction with th&al dehyde or ketone R CCF¥, followed by reductia wth
hydrogen gas in the presence of palladium to afford hydrazine 25
derivative (30). Reacting hydrazi nffp%%O)l with the acid chloride RRC(O O,
foll owed by renoval of the Boc pr Pi?rg group with an appropriate
acid, such as trifluoroacetic acid, gives the hydrazine (50) wherein Ri
= CHR R'. Alternatively, ester (51) can be submtted to hydrazinolysis
to afférd (50) Alkertvely,Ris shomn in/§dhemadili thel garbaagited (345 yhereim R¥e=rteact ed

LI o G0 BRI ORI U B0 SRS A T S, e
WO 02/ 070%¢droftfolyisCrespectively. Reaction of (47) with the acyl chloride R2C(O)C! or
the mixed anhydride R2C(O)OC(O)OEt in an-appropriate solvent, such as methylene
chloride, and in the presence of an optional appropriate base, such as triethylamine,
10  gives compound (55). Similarly, appropriate deprotection of the chiral carbamates
(36) and (38), followed by reaction with an acyl chloride or a mixed anhydride, gives

the chiral acylated hydrazide (57) or (59).

A1 A1
T acid (A2=1-butyl) ! R2C{0}CI, NEL, o R
o] _OH H,/Pa {(R2=ba » NEl; 0 9
R E,N\ﬁ,u\l/\? or H/Pd ([ nzyl) HN\ﬁ ?,OH R2C{Q)OC(ONOE!, NEL, RzY'!‘“ _OH
YR CHO YA CHO o N i an
(34 (41 €5
Moo . R
oo Ak on acid (A2at-butyl) I R2C{OYCI, NEY, or Al
RN N or HPd ((R2sbanzyl)  HN. LOH  R2CIO)OCIONOEL NEY |
¢ H ] N Y MYN“‘ v o
YR CHO YA CHO )
{36) YR CHO
8 57
A1
o | @ acid (R2=t-butyl) ?‘ R2C(O)C), NEL or TI
N o or H,/Pd {{RZ=ben H
RO~ \N)k;/\u OH /P {( zt} N\N . N,oa R2C{O)OC(O)OE NEY L, N._ j\/\ AOH
g H E H 1| TN Y TN
YR CHO YR CHO o0 H i |
38) YR CHO

(49)
15
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RIX R NHNH2 (26) (27) R COR' R BOCNHNH2 BOCNH, N111R" (29) H2/Pd H R2-
-O(51) (30) N2H4 (50). RL=HO CAC(OOCEl R2 OH (52) 2 -0" -CEt (53
PCTI US02106275 0 R21~1 NNH2 | Rl (50) R2C(O Cl acid (50)79 Rt #HLCHR R’
NZH, - Xy 87sil = H Scheme 9. 5 As shown in Schene 10pc¢Rd@dides Of the
carboxylic acid (8) with the hydrazine derivative (50) provides acyl ated
hydr azi de (54). Hydrogenolysis to renove the benzyl group using a
catal yst, such as 10% PdIC, in an gRniate solvent, such as ethanol,
gi ves conpound (55). Simlarly, coupling of the chiral acid (17) or (25)
wi th hydrazine derivative (50) provides the correspondi.ng hydrazi de (56)
10 or (58), dr nolysis of the benzyl grou I ves the final conpounds
X @NWHE%E EXAMPLES yi grotp d P
(57) or ( .
The invention will now be described by reference to the following examples
5  which are merely illustrative and are not to be construed as a limitation of the scope
of the present invention. The same experimental general conditions and conventions
described in the Experimental Section of the Second Embodiment are applicable here.
The compounds disclosed in Examples 52 to 165 were prepared following
the general procedures described in Example 1.
10
Example 52
N-[(Phenylaminocarbonyl)-carbonyl}-N’-{{2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCl3) 8 9.50 (s, 1H), 9.20 (s, 1H), 7.85 (s, 1H), 7.70-7.00 (m,
15 5H), 3.75 (m, 1H), 3.40 (m, 1H), 2.88 (m, 1H), 1.63 (m, |H), 1.39-1.15 (m, 7H),

0.79 (t, ] = 6.8 Hz, 3H). MH+ 365.

Example 53
N-Butyl-N-{[1-(t-butoxycarbonyl)-piperidin-4-yl}-carbonyl}-N’-{2-
20 [(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
TH NMR (400 MHz, CDCly): §9.14 (brs, 1H), 8.33 (brs, 1H), 7.81 (brs, 1H),
4.30-3.20 (m, 8H), 2.80-2.50 (m, 2H), 1.92-1.22 (m, 14H), 1.47 (s, 9H), 0.97-0.90
(m, 6H). MH+ 485.

25 Example 54
N-Butyl-N-{[(1-t-butoxycarbonyl)-pyrrolidin-(2S)-yl]lcarbonyl}-N’-{2-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

IH NMR (400 MHz, CDCl3) § 9.70 (br s, 1H), 8.21 (s, 1H), 7.80 (s, 1H), 4.51-3.20
(m, 6H), 2.86 (m, 1H), 2.18-1.41 (m, 6H), 1.38 (s, 9H), 1.38-1.17 (m, 10H), 0.88 (m,
30 6H). MH+ 471.
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-50 2 9 AUG 2005 WD 02/ 070541 'OBn HO- --T- -NHO -'Y -N YR (8) OBn
(50) (50) (17) CHO .OBn YR CHO (25) (50) acid (R2-t-butyl ¥ 3RUG 065 H, / Pd

(( R2=be N Schenme 10. YA 5 Alternatively, as sh enme 11,
t he car %%g%’%ﬁ%\* 4) wherein R2 = t- butyl or benzyl can gzg@fgg%\';og?'}tged to

the hydrazide (47) by acid treatnent or hydrogenol ysis, respectively.

Reaction of (47) wth the acyl chlgri dﬁ ?gC(O)CI or the m xed anhydri de
R2C(O OC(O) CEt in an, appropriate ==such as net hyl ene chloride,

di b ; »
and int qg-ﬁiru?ﬁ?g-?gl-Q-fbﬁﬂaﬂﬂdcgﬁngg?gepﬁaﬁﬁ?g)ﬂceaiggl}?—W’nzﬁs

triethyl am ne, I ves ‘conpoun Sim propri ate
depr ot ect i[tformflhytheoxyamind)metnibheptanoyl -BBdrazine. (38), fol | owed by

reaction w an | _chlorjde.or m xed hydr.ide, _gi ves e chiral
acyl at ed mfii&% 6@8&57' Ct339§.8'6?2|(%‘"|§2f§§/ﬁ%% 6. 1), 4153 47(m, SH)]’
5 2.89(m, 1H), 2.67 (m, 1H), 1.75-1.26 (m, 16H), 1.37 (s, 9H), 0.99-0.90 (m, 6H).
MH+ 484.

Example 56
N-Butyl-N-{[(1-t-butylcarbonyl)piperidin-4-yllcarbonyl}}-N’-{2-
10 [(formylhydroxyamino)méthyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCl3): 89.30 (s, 1H), 8.25 (s, 1H), 7.80 (s, 1H), 4.39-3.34
(m, 8H), 2.95 (m, 1H), 2.79 (m, 1H), 1.89-1.25 (m, 16H), 1.29 (s, 9H), 0.99-0.90 (m,
6H). MH+ 469.

15 - Example 57
N-Butyl-N-[(1,2,3,4-tetrahydro-quinoxalin-Z-yl)carbonyl]-N’-{2~
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCls): §9.28 (s, 1H), 8.20 (s, 1H), 7.80 (s, [H), 6.70-6.51
{m, 4H), 4.16-3.22 (m, 6H), 2.87 (m, 1H), 2.75 (m, 1H), 1.64-1.26 (m, 12H), 0.97-

20 0.87 (m, 6H). MH+ 434,

Example 58
N-(p-Methoxyphenylacetyl)-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

25 IH NMR (400 MHz, CDCls): $9.20 (s, 1H), 8.30 (s, 1H), 7.50 (s, 1H), 7.24 (d, } =
16.3 Hz, 2H), 6.90 (d, ] = 16.3 Hz, 2H), 3.95-3.38 (m, 4H), 3.77 (s, 3H), 2.83 (m,
1H), 1.64 (m, 1H), 1.34 (m, 1H), 1.29 (m, 6H), 0.86 {t, J = 6.3 Hz, 3H). MH+ 366.

Example 59
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YR CHO 0 H acid (R2-~1-butyl )Rl R2C(O)Cl, NEt, orAlO | ~N OHor H,/Pd

((R2 anzyl)NN,,mquqoc(O)QEt N NVEL N ~OH ,R2 YR G \(
@20 ) AL NNJJ, "N-OH " .O- OH YR CHO (3 R2~N V
~N OH o) 15 YR PCTI US02106275 (54) N_OBn CHO

N-Phenoxyacetyl-N’-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl}-
hydrazine.

MH+ 352.

5 Example 60
N-[(p-Methoxy-phenoxy)acetyl]-N’-{(2R)-[ (formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

IH NMR (400 MHz, CDCl3): §9.39 (s, LH), 8.53 (s, 1H), 7.48 (s, 1H), 6.79-6.73
(m, 4H), 4.49 {m, 2H), 3.73 (s, 3H), 3.44 (m, 2H), 2.82 (m, 1H), 1.64 (m, 1H), 1.25
10 (m, 1H), 1.24-1.19 (m, 6H), 0.80 (t, ] = 6.7 Hz, 3H). MH+ 382.

Example 61
N-(2,6-Dichlorophenyl-acetyl)-N’-{(2R)-{(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

15 1HNMR (400 MHz, CDCl3): 88.35 (s, 1H), 7.80 (s, 1H), 7.30-7.10 (m, 3H), 4.09
(s, 2H), 3.85-3.50 (m, 2H), 2.90 (m, 1H), 1.80-1.28 (m, 6H), 0.89 (br s, 3H). MH+
405.

Example 62
20  N-(3,4-Dichlorophenylacetyl)-N’-{(2R)-{(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
IH NMR (400 MHz, CDCls): §8.30 (s, IH), 7.9! (s, 1H), 7.20-7.10 (m, 3H), 3.45-
3.10 (m, 2H), 3.25 (br s, 2H), 1.85 (m, 1H), 1.62 (m, 1H), 1.45 (m, 1H), 1.32 (m,
6H), 0.91 (br s, 3H). MH+ 405.
25
Example 63
N-(Ethoxycarbonyl)carbonyl)-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
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58) RL O R2YNIIOBn O H YR CHO (58) H acid (RU-butyl) Al or H Pd
(R2-ben zyl) HN. H 0 R2C(OP, NET, or Al OH R2C(O) OC(O) OElIg AMENS R
N N CI—IO&%%RlN‘C]—IYRCHO(SS)RZNO\IA’\N'O-I YR CHO (57)
|

(
(
' st
0o RNPH CHO (59) 0 H -OH YR CHO PCT/US02/06275

R
IH NMR (400 MHz, CDCls): §9.96 (s, 1H), 9.27 (s, 1H), 7.77 (s, 1H), 4.37 (m,

2H), 3.90 (m, 1H), 3.51 (m, 1H), 2.96 (m, 1H), 1.71 (m, 1H), 1.41 (m, 1H), 1.40-
1.32 (m, 9H), 0.91 (br s, 3H). MH+ 318,

5 Example 64
N-(2,4-Dichlorophenylacetyl)-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

IH NMR (400 MHz, CDCls): §8.70 (s, 1H), 7.80 (s, tH), 7.50-7.20 (in, 3H), 3.82
(m, 2H), 3.55 (m, 2H), 2.85 (m, 1H), 1.85 (m, 1H), 1.61 (m, [H), 1.45-1.22 (m, 6H),
10 0.85 (brs, 3H). MH+ 405.

' Example 65
N-[(Benzofuran-2-yl)carbonyl}-N’-{(2R}-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

15 1HNMR (400 MHz, CDCl3): §9.87 (s, 1H), 8.68 (s, 1H), 7.78 (s, IH), 7.54-7.06
(m, 5H), 4.15-3.30 (m, 2H), 2.95 (m, 1H), 1.85 (m, 1H), 1.62 (m, 1H), 1.27-1.18 (m,
6H), 0.84 (br s, 3H). MH+ 362.

Example 66
20  N-(2,3-Dichlorophenoxyacetyl)-N’~{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCL): §9.17 (s, 1H), 7.88 (br s, 1H), 7.28-7.14 (m, 3H),
4.73 (m, 2H), 3.76 (m, 1H), 3.49 (m, 1H), 2.90 (m, 1H), .74 (m, 1H), 1.41-1.28 (m,
7H), 0.90 (br s, 3H), MH+ 421.
25
Example 67
N-(3,4-Dimethoxyphenylacetyl)-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
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(57) A2C(O)Cl, NEt, or i 1 N-OH RRC(O) Q0O CEt, NEls_ %y L OH  CHO
0 "H YR CHQ YR (49) (59) -51 WD 02/070541 Schene 11. 2 92 1%

PCTI USO%J@?%J_,??{@YNTHETI C EXAMPLES The invention w |l WFP@S@?]?%I bed by

reference foll owi ng exanples 5 which are nerely ive and
are not to be construed as a limtation of the scope of the present

i nventi on. The S eri nent n |, condj ti angl ¢ entions
descri bed &@B&Zﬁf@@]&x ﬁeff%ﬁﬁgﬁ chh@ @cggg( ngléhg%rﬁ are

appl i cabl %qj 85 (s798), 80D m)smgﬁdmﬁ 1@sqmﬁ§ 15%-1.93 éﬁ%mer )
prepared follow ng the general procedures described in Exanple

Exanpl e 5D.88Nk, [J(=F61éh§zl 3. Mtk 36ny | ) - carbonyl] -N -{ (2R)-[

(formyl hydr oxyam no) net hyl ] - hept anoyl } - hydrazi ne. 1H NVMR (400 MHz,
CDC13) 8 9.50 (s, 1H), 9.20 (s, 1H), 7.85 (s, IH, 7.70-7.00 (m 15 5H),

3.75 (;n 1H), 3.40 (m 1H, 2.88 %%681-63 (m 1H), 1.39-1.15 (m
“.7H), 0.79 (t, J = 6.8 Hz, 3H). Exanpl e 53 N-Butyl - N-{

0 ot st g emteig gt
orny I OX nQ) net ny ept anoy ydr azi ne ,
CDC13) S P%&X!?‘?Pygzaﬂ% 8.33 (br s, 1H), 7.81 (br s, 4. 30- 3. 20

1H),
(m gtl)') még%%w‘fh)lﬁﬁl&??% :SI{)P](?,FDH),%.8‘1"?5,@?19,793@-6.89- 97-0.90

[ (1-t - but dxysidy, 8@0y3.45 oy r2H)| 2.65 (m( BB) 1 BR[(mal Hpriyld}1.20 (g 2Z7H), 1.00 (br
10 s, 3H). MH+ 396.

Example 69
N-[(2-Methyl-pyridin-3-yl)carbonyl]-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine,

15" 1H NMR (400 MHz, CDCl,): 38.50 (s, 1H), 7.80 (s, 1H), 7.70-7.00 (m, 3H), 3.84
~ (m, 1H), 3.50 (m, 1H), 2.58 (s, 1H), 1.73 (m, LH), 1.44 (m, 1H), 1.43-1.27 (m, 6H),
0.89 (br s, 3H). MH+ 337.

Example 70
20  N-[(5-Methoxy-benzofuran-2-yl)carbonyl]-N’-{(2R)-
{(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
IH NMR (400 MHz, CDCly): §9.50 (s, 1H), 8.50 (s, 1H), 7.85 (s, 1H), 7.50-6.80
(m, 4H), 3.90 (m, 1H), 3.80 (s, 3H), 3.55 (m, 1H), 3.00 (m, IH), 1.85 (m, 1H), 1.60-
1.25 (m, 7H), 0.95 (br s, 3H). MH+ 392.
25
Example 71
N-[(2,3-Dihydro-benzo{1,4)dioxin-(2S)-yl)carbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
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[ (fornyl hydr oxyam no) net hyl ] - hept anoyl } - hydrazine. 1 H NVR (400 MHz,
CDC13) S9.70 (br s, 1 H, 821 (s, I H, 7.80 (s, I w\%ﬁo (m
ﬁc

, 2.18-1.41 (m 6H), 1.38 (s, 9H), 10H),
o 88 (m%g"é@’@ I M+ 471. -52 2 9 AUG 2065 WD 02/ 07054 26%895106275

Exanple 55 N-Butyl-N- { [(1-t-Dbutylam nocarbonyl )p| perl di n-4-yl ] car bonyl
-N-{ 2- for dr oxyam no) net h hept ano razine. | H NWVR

%]400 l\/f—lz 1&3&?@3% @{eﬁ%ﬁ%ﬁ, g-i%S,» ﬁﬂ 5’830?@ 1}1){47 304m1$H)34z§?' I 8H) 5

2.89 (m 5l 1 : 7 0. 99-0. 90

o 6(H) 4 235 @é%ki)ésss%n, 101168 10D mi 55, 0.95 87 4 82 B 1)

N- But yl - NMB& B80- but yl car bonyl ) pi peri din-4-yl]carbonyl}]-N -{2 10

[ (fornyi hydr oxyam no) et hyl | - hept anoyl }- hydrazi ne. 1H NVMR (400 MHz,

cbcl 3): 8 9.30 (s, 1H), 8.25 (s, IH, 7.80 (s, IH, 4.39-3.34 (m 8H),

2.95 (m 1 H), 2.79 (m 1 H), 16H), 1.29 (s, 9H), 0.99-0.90
(m 6F). M4+ 469. 15 Exanpl e 57%—“?Mﬂ

N-But yl - NN. ((Quznalmziygtmmfnwqmmqmlrm@ﬂﬁdvéﬁmﬁm&iym { 2-
[ (fornyl hydr oxyam no) net hyl hept anoyl }-hydrazine. 1H NVR (400 MHz,

CDC13): 8 heptagoyy- hys_iFasze 20 (s, IH, 7.80 (s 1H), 6.70-6.51 (rn 4H)

4.16-3.22 . o 97-
%0 0. 87 (nH MR tappniid c8I0rh08 8. A f 32 (IR et s fird AL Gl

(2R) - [ (T onmpl iy dHYXY TN O)HIE! . |58(J1]26 (hﬁ@HﬁW'(}-ﬁHQUHd BH). 191514-1373NNR (400
MHz, CDC13): 6 9.20 (s, |H), 0 (s, IH, 7.50 (s, 1H), 7.24 (d. J =
16.3 H2, 2H), 6.90 (d, J:163Hz 2H), 3.95-3.38 (m 4H), 3.77 (s, 3H),

2.83 (m 1H), 1.64 (m 1H. 1.34 1.29 (m 6H), 0.86 (t, J = 6.3
Hz, 3H). M 366. Exanple 59 -53 \%%%1@%541

N-[(1,2,3,4-Tetrahydro-quinolin-6-yl)carbonyl]-N’-{(2R)-

[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

1H NMR (400 MHz, CD;0D): 3 8.36 (s, 1H), 7.48 (br s, 2H), 6.45 (d, } = 9.04 Hz,
15 1H), 3.96-3.32 (m, 4H), 2.91 (m, 1H), 2.77 {t, ] = 6.12 Hz, 2H), 1.98 (m, 2H), 1.65

(m, 1H), 1.49 (m, 1H), 1.36 (m, 6H), 0.94 (br s, 3H). MH+ 377.

Example 74
N-[(Tetrahydro-furan-(28)-yl)carbonyl}-N’-{(2R)-
20 [(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
IH NMR (400 MHz, CD;0D): 8 8.32 (s, 1H), 4.44 (m, 1H), 4.03 (m, 1H), 3.88 (m,
3H), 3.50 (m, 1H), 2.85 (m, 1H), 2.35-1.93 (m, 4H), 1.49 (m, iH), 1.40 (m, 1H),
1.35 (m, 6H), 0.92 (1, J = 6.9 Hz, 3H). MH+ 316.

25 Example 75
N-[(Tetrahydro-furan-(2R)-yl)carbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

IH NMR (400 MHz, CD;0D): §8.32 (s, 1H), 4.43 (m, 1H), 4.03 (m, 1H), 3.87 (m,
3H), 3.55 (m, 1H), 2.86 (m, 1H), 2.28-1.93 {m, 4H), 1.63 (m, 1H), 1.50 (m, 1H),

30 1.34 (m, 6H), 0.93 (br s, 3H). MH+ 316.
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N- Phenoxyacetyl -N -{(2R) -[ (f or nyl hydr oxyam no) net hyl ] - hept anoyl } -
hydrazi ne. M+ 352. 5 Exanple 64 o

N-[ (p- Met hoxy- phenoxy) acetyl ]-N - {(2R)-[ (for nyl hydr oxﬂaqn}rw{bg Prset hyl ] -

he tan razine. 1H NMR (400 WHz, CDC13 6 9. , 8.53 (s
0 ﬂ?s&,?ﬂ%ﬁ e o6 75 ((m AH) 4. 49 %m 2m%§ﬁ§%2’d6ws 2 o

(m 2H) 282(m 1H), 1.64 (m 1H), 1.25 10 (m | H), 124119(m
6H), 0.80 (t, J = 6.7 Hz, 3H. M# 382. Exanple 61

N- (2, 6-Di chl orophenyl -acetyl )-N -{ (2R -[ (fornyl hydroxyam no) nethyl]-
hept anoy | }- hydrazi ne. 15 1H NBf&anipl®® MHz, CDC13): 8 8.35 (s, 1H), 7.80
(s, 1H), 7.30-7.10 (m 3H), 4.09 fs,ZH% 3.85-3.50 (m 2H), 2.90 (m
IH), 1. 8181613 Mstlvhber@psurama@)cqr@pnﬁ N3fgR)-M+ 405. Exanple 62 20

N (3, 4- f | hyd t hyl
hept anoyitorman ARSIt Mot esdrdid, VG oo 0 TED o1 (s,
IH), .24 EM@(@UM@H)CD@)%MB(MM m542ﬂ0(n3425 4(dar(nsm¥|ﬂ)48 1 85 (m 1

, 1.62 1.
2?)5 25 (E)((,Tﬂpﬂeg E{g 3H), 259((m IIH) .66 (m lH) 328 (m, m) 127 (m 6&-!) 0.83

N-(Ethox ar I n N -{(2R) -[ (fornyl hydroxyam no) net hyl ] -
hept anoy ;i %;?P%’z?l)}ﬁ RB§4¥J&%AUGZCIS WO 02/ 070541 PCTI US02/ 06275 1H NVMR (400

MHz, CDC13): 6 9.96 (s, |H), 9.27 (s, 1H), 7.77 (s, 1H), 4.37 (m 2H),
3.90 (m 1H), 3.51 (m 1H), 296(mIH) 1.71 (m IH, 1.41 (m 1H),
1.40- 1.32 (m 9H), 0.91 (br s Exaple®h+ 318. 5 Exanpl e 64

10 N-[(Pyridin-2-yl)acetyl]-N’-{(ZR)-[(formylhydroxyamino)methyl]-heptanoyl}-
hydrazine.
IH NMR (400 MHz, CD;0D): § 8.48 (s, 1H), 7.90-7.33 (m, 4H), 4.00-3.50 (m,
4H), 2.87 (m, |H), 1.62 (m, 1H), 1.46 (m, LH), 1.33 (m, 6H), 0.90 (br s, 3H). MH+
337.

15

Example 78

N-{3-[3-(4-Methoxybenzyl)-1H-benzoimidazol-2-yl]-propanoyl}-N’-{(2R)-
[(formylhydroxyamino)methyl}-heptanoyl}-hydrazine,
1H NMR (400 MHz, CD,0D): 8 8.31 (s, 1H), 7.61 (m, 1H), 7.42 (m, 1H), 7.25 (m,

20 2H),7.10(d, ] = 8.6 Hz, 2H), 6.88 (d, J = 8.6 Hz, 2H), 5.46 (s, 2H), 3.77 (s, 3H),
3.90-3.50 (m, 2H), 3.23 (m, 2H), 2.85 {m, 2H), 2.69 (m, 14}, 1.65 (m, 1H), 1.61 (m,
1H), 1.33 (m, 6H), 0.92 (m, 3H). MH+ 510.

Example 79
25  N-[(Pyrimidin-2-yl)carbonyl]-N’-{(2R)-[(formylhydroxyamine)methyl]-
heptanoyl}-hydrazine.
IH NMR (400 MHz, CD;0D): 89.26 (s, 1H), 8.84 (s, 1H), 8.72 (s, 1H), 7.95 (5,
1H), 3.85-3.40 (m, 2H), 2.86 (m, LH), 1.67 (m, 1H), 1.47 (m, 1H), 1.37 {(m, 6H),
0.94 (t, ] = 6.8 Hz, 3H). MH+ 324,
30
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N- (2, 4-Di chl orophenyl acetyl)-N -{ (2R)-[(fornyl hyd roxyam no) net hyl ] -
hept anoyl ) - hydrazi ne. 1H NVMR (400 MHz, CDCl3): b 8.70 (s 1H), 7. 80 (s,

1H), 7.50-7.20 (m 3H), 3.82 (m 2H), 3.55 (m 2H), %BM , 1.85
(m I H, 1.61 (m IH, 1.45-1.22 (m 6H), 10085(brZ @—% M+ 405.
Exanpl [ (Benzof uran-2-yl)carbonyl]-N -{

(2R) - [?Pg’?%? lydroxyam' no) net hyl ] - hept anoyl } - hydragFﬁfgsmio';gslH NVR (400
MHz, CDCl3): 6 9.87 (s, IH, 868(5 IH), 7.78 (s, 1H), 7.54-7.06 (m
5H), 4.15-3.30 (m 2H), 295(% 1 .85 (m 1H), 1.62 (m IH)),
1.27,1.18 (m 6H), 0.84 (br s, 362. Exanple 66 20

N-(2, 3- L h £ t hyl
Rept anoy | T e R 0D ftzi‘z“*""“‘ R Ly 788 (br
s, 1H), [ﬁozraylhymxzamlng}n)ethylhhmar(qﬂ}-lmdrazuse 76 (m IH), 3.49 (m IH),

2% (e o oty A Rl oo B M2 109 422

2R) -{ (f@ h 29 AUG 2i C5
5/\0 %)2% 8705415 E)Cﬂf/ usoziogg %E%}LW%%(S 2k @Bgyh}%gcﬂseahnﬂg t9253(& | H), I7 58

(s, 1H),(ms1H3 IGH(m36H), 094 &y s( 3H). B@Hﬁ3923 85 (s, 3H), 3.74-3.44 (m 4H),
1.65 (m 1H), 1.36 (m 1H), 1.29-1.23 (m 6H), 0.88 (t, J = 6.5 Hz, 3H).
M+ 396. 5 Exanple 68 N-[(1H Indol-2-yl)carbonyl)-N -{

(2R) - [ (fornyl hydr oxyam no) net hyg,ﬂam t anoyl }-hydrazine. 1H NVR (400
MHz, CDC13): S 9.51 (s, 1H), 8. 1H), 7.81 (s, 1H), 7.50-6.80 (m
5H), 4. 21’6)-[050451n(ohwl-32&ﬂbcarlmn%P(’MRMB)”Qrﬂ!ylmeranﬁm))melhyﬂS 1.20 (m 7H),

1.00 O(brhepg'ano?l}-hy!d_pazmw 396. Exanpl e 69

IH NMR (400 MHz, CD;0D): $9.17 (s, 1H), 8.48 (s, 1H), 8.03-7.73 (m, 5H), 4.03-
3.99 (m, 1H), 3.59 {m, 1H), 2.70 (m, 1H), 1.71 (m, 1H), 1.43 (m, 1H), 1.26 (m, 6H),
0.86 (t, ] = 6.7 Hz, 3H). MH+ 373.

15 | Example 82
N-[(5,6,7,8-Tetrahydro-[1,8]naphthyridin-2-yt)carbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
|H NMR (400 MHz, CD;0D): 87.93 (brs, 1H),7.31 (d, ] =7.2 Hz, 1H), 7.21 d, )
7.31 Hz, 1H), 3.82 (m, 1H), 3.55 (m, 1H), 3.43 (br s, 2H), 2.94 (m, 1H), 2.80 (brs,

20 2H), 1.92 (m, 2H), 1.65 (m, 1H), 1.60-1.09 (m, 7H), 0.94 (br s, 3H). MH+ 378.

Example 83
N-(Phenylacetyl)-N’-{2-[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCl;): §8.86 (s, 1H), 7.60 (s, 1H), 7.33 (m, SH), 3.90-3.42

25  (m, 4H), 2.83 (m, 1H), 1.67 (m, 1H), 1.32-1.20 (m, 5H), 0.89 (t, J = 6.7 Hz, 3H).
MH+ 322.

Example 84
N-[(3,4-Dihydro-2H-benzo[b][1,4]dioxepin-7-yl)carbonyl]-N’-{(2R)-
30  [(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
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N-[(2-Met hyl -pyridin-3-yl)carbonyl]-N -{
(2R) - [ (for nyl hydr oxyam no) net hyl ] - hept anoyl hydrazzl Ng e 1H NI\/R (400
M—Iz CDCl) 8 8.50 (s, 1H), 7.80 (s, 1H, 7.70-7.00 (m 'M 3.84

1H, 2.58 (s, IH, 1.73 (m 1H, 1.44 T 431 57
(m 6 é%‘ﬁ (br s, 3H). M+ 337. Exanple 70 20 eCusdilesrs

N-[ (5- I\/bt hoxy- benzof uran-2-yl)carbonyl]-N -{(2R) -

[ (fornyl hydr oxyam no) et hyl ] - hept angyl } - hydrazi ne. 1H NVMR (400 MHz,
CDC13): 8 9.50 (s, 1H), 8.50 (ﬁ—ﬂﬂl’—% 85 (s, 1H), 7.50-6.80 (m 4H),

> 60- 1 Aftuechylipok gz siob i Py plirof b adHatBay b RIS (T 1D
{?f grex%ﬁgf%gymﬂ%ﬁ?ﬂmmmh tanl}}hyﬂraﬁne( ngl) ne. -56 WD 02/070541 5 10
2 9 AUG'Q%I)@N é@ﬁr P@@é ﬁf %4‘&9 D), GBBm) LW, B55@n.(s, 1H), 7.80
{55 AP @Rﬂﬁ?ﬂ&ﬂﬁﬁﬁ% . g2 Pogtt s, L,

N- [ (Qui @, 1HY, 2:49 I(sng BED 0.8 (th;-6H); §.928) s,[3H)0MH4 #30dr oxyami no) net hyl ] -
hept anoyl )-hydrazine. 1H NVR (400 MHz, CD30D): S 8.51-7.72 (m 6H), 3.88
(m 1H), 3.61 (m 1H), 2.99 (m 1H), 1.69 (m IH), 1.58-1.26 (m 7H),
0.97 (t, J = 6.7 Hz, 3H). M m le 73
N-[(1, 2,3, 4-Tetrahydr o- qui nol i =0~ rbonyl]-N -{(2R)- [
(f or myi hy-gi1 @yiapdrocdinailingg-yhdacting)VL{(3R)bydr azi ne. 1H NWVR (400 MHz,
CD3OD) : 45 (d, J = 9.04 Hz, 15 1H),
3. 96l é@omlhﬂiwxyazﬂwn(eﬁhyl}mwnzyl}mdfazmea =.6.12 Hz, 2H), 1.98 (m
2H) . 1: 63 NMR (400 MHz, CD;0D): §7.91 (s, 1H), 7.22 (m, 2H), 6.98 (m, 1H), 6.81 (d, J

=7.8 Hz, 1H), 6.64 (m, 1H), 4.36 (br s, 1H), 3.79 (m, 1H), 3.53 (m, 1H), 2.87 (m,

1H), 1.63 (m, 1H), 1.48 (m, 1H), 1.34 (m, 6H), 0.92 (br s, 3H). MH+ 376.

15 ..+ Example91
N-[4-(4-Acetylpiperazin-1-yl)phenoxyacetyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

'H NMR (400 MHz, CD;0OD): 8 7.92 (s, 1H), 4.60 (br s, 2H), 3.90-3.50 (m, 6H),
3.07 (m, 4H), 3.04 (m, 1H), 2.16 (s, 3H), 1.62 (m, 1H), 1.51 (m, 1H), 1.35 (m, 6H),
20 0.93 (brs, 3H). MH+478.

Example 92
N-Phenylacetyl-N’-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
'H NMR (400 MHz, CD,OD}): $8.30 (s, 1H), 7.90 (s, 1H), 7.32 (br s, 5H), 3.84-
25 3.47 (m, 4H), 2.84 (m, 1H), 1.62 (m, 1H)}, 1.44 (m, 1H), 1.32 (m, 6H), 0.90 (br s,
3H). MH+ 336.

Example 93
N-{[1-Benzyl-5-ox0-pyrrolidin-(28)-yl)-carbonyl}-N’-{(2R)-
30  {(fermylhydroxyamino)methyl]-heptanoyl}-hydrazine.
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(m [H, 1.49 (m 1H), 1.36 (m 6H), 0.94 (br s, 3H. Mt 377. Exanple 74
N-[ (Tetrahydro-furan-(2S)-yl)carbonyl]-N -{(2R) 20
[ (fornyl hydr oxyani no) net hyl ] - hept anoyl } - hydr azi ne. 1H NAgb {06Do M—Iz

CD3OD) ; O%i’%?g‘%(m 1H) 4.44 (m 1H), 4.03 (m 1H), %rﬁ]%iz(m%s | 3150

(m 1 2351.93(m 4H), 1.49 (m F
1.35 (m 6H) 0.92 (t, J = 6.9 Hz, 3H) MH+ 316. 25 Exanple 75
N-[(Tetr

[ (fornyl dro furan %S‘Z;Q%h) %Bﬁgéggnyl }izh&){}r'éQ (e 1H), I#ﬂl\%ﬁ(moo MHz,

CD3CD) 3. 55
(m ﬁf%ége%(?’%@}’iﬁgéﬁlﬁ 3 %ﬁmf@%d@slw})l 5f|3-§§’i Zlf '50 (m 1H), 30
1.34 (mlﬁs-ll .23 n o) @88 &, J 86y HzMH). B+ 39467 2 9 AUG 2065 WO 02/ 070541
PCTI US02/ 06275 Exanpl e 76

N[ (3- Met hyl - benzof uran-2-yl)carbonyl]-N -((2R)- [(fornyl hyd

r oxyagm no) net hyl ] - hept anoyl }-h 15 5 1H NWMR (400 IVHz, CDC13): 8 8.36
(s, 1H), 7.54-7.20 (m 4H), 4. , 3.48 (m 1H), 2.97 (s, 3H),

a2593l(-|) m N%ﬂ(‘_ﬁMeﬂ:yBB,S{dhxohhﬁdaz&hcﬁﬁ— yhacéth N’ J(2Kj- (m 6H), 0.83 (t, J 6.7
N-[(Pyri &ﬂﬁorimzlhy#l)%@wp]mer@wlt bentgnayllrigideaaing, dr oxyani no) net hyl ] - hept anoy! }

- hydrazj 48 ( 7.33 (m 4H),
2,003, Sﬁﬁml{ig%é@gow”%%%ﬁ?@ %ﬂj%‘i%% (s zﬁg 1.33 (m
6H), 0. 9097 &r3H), 2.85Hm, IM')HZ 6B@x,.1H) 1156 2Hxa 1), € 498m, 1H), 1.34 (m, 6H)

3- 614 Met hoxyben ) - 1H- benzoi m dazol - 2-yl ] - propanoyi }-N -{ (2R)-
[(foi‘&w @6% *rréthyl] - hept anoyl )-hydrazine. 1H NVR (400 MHz,
CD30D) : 8831(s 1H, 7.61 (m 1H, 7.42 (m 1H, 7.25 (m 20 2H),
7.10 (d, J = 8.6 Hz, 2H), 6.88 (d, J = 8.6 Hz, 2H), 5.46 (s, 2H), 3.77

(s, 3H), Example 86
N-(Phenylacetyl)-N’-{2-[(formylhydroxyamino)methyl]-3-phenyl-propanoyl}-
hydrazine,

15 1HNMR (400 MHz, CDClL;): -6 9.80 (bi s, 1H), 8.10 (s, 1H), 7.22 (m, 10H), 3.96-
3.43 (m, 4H), 3.15 (m, 1H),-3.02 (m, 1H), 2.70 (m; 1H). MH+ 356.

Example 87
N-(Phenylacetyl)-N’-{2-[(formylhydroxyamino)methyl}]-3-(3,4-dichloro)phenyl-
20 propanoyl}-hydrazine.
1H NMR (400 MHz, CDCl;): §8.36 (brs, LH), 7.60 (s, 1H), 7.37-7.00 (m, 8H),
4.17-3.51 (m, 4H), 3.05 (m, 1H), 2.95 (m, 1H), 2.65 (m, 1H). MH+ 424.

Example 88
25  N-[(4-Imidazol-1-yl)benzoyl]-N'-{(ZR)-[(formythydroxyamino)methyl]-
heptanoyl}-hydrazine.
IH NMR (400 MHz, CD;0D): 88.37-7.71 (m, 7H), 7.21 (s, 1H), 3.87 (m, 1H),
3.71-3.57 (m, 1H), 2.95 (m, 1H), 1.67 (m, IH), 1.54 (m, 1H), 1.37 (m, 6H), .95 (1, ]
= 6.7 Hz, 3H). MH+ 388,
30
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3.90-3.50 (m 2H), 3.23 (m 2H), 2.85 (m 2H), 2.69 (m | H, 1.65 (m |
H, 1.61 (m 1H 1.33 (m 6H). 0.92 (m 3H). M+ 510. Exams 25
N-[ (Pyrim din-2-yl)carbonyl ]-N -((2R) . [(fornyl hydr oxya#id nﬁ)ﬁnﬂﬁ%yl]

hept an drazine. I H NWR (400 MHz, CD3OD): 8 8. 84
(s | 9’36,"2&"“?32/'( | K, 7.5 (g 1H), 3.85-3 40 (%’C?'FUS(”?”‘%J'5 (m IH),

1.67 (m 147m N, 1.37 (m 6H), 0.94 (t, :68HZ 3H).M-|+

1H),
324. 30 2 70 1IIS 0
N[ ( 2- thﬁ?‘i”’%%?‘%ﬁ%t ‘Pbﬁyggéﬁf gﬁé’p Fr;}’ﬁg‘ﬁ? g%?“)‘?ﬁ |] N {(2R)-
[(fornyl hyd wmaprﬁrea}giz 4] rnoson% Zi. mllﬁNl\ﬁﬁAOONHz
CD30D) : gyug ! VR E @ﬁ’gil'%*f‘ﬁ( ) 43 5 (m 2H,
2.94 (mlfli]—i)lllﬂnﬁﬂ)(@rﬁSQI-b 62 )5M§H)4191 98 (m 2H) '1.66 (m IH),
1.45 (m 1H), 1.37 (m 6H), 0.94 (br s, 3H). M# 392. Exanple 81
N-[ (1 soqui noIin-3-y|)carbony|]-N‘-{(2R)-[(forrry| hydr oxyam no) net hyl ] - 10
hept agioyl } - hydrazi ne. IH NVR (48 4CD30D) 8 9.17 (s, 1H), 8.48 (s,
IH), 8.03-7.73 (m 5H), 4.03- 3. 1H), 3.59 (m 1H) 2.70 (m 1H),
1. 71 (m NHE)-Berzyk$-okorpyitrphidini2RpByl(- mrbehﬁl}-N’-({)(Zsa- (t, J = 6.7 Hz, 3H). M+
373. 15

N—[(5 6, &%%ﬂ%ﬂﬁ%ﬁ'“&“&ﬁ&ﬁﬂ?ﬂw} PHIFRZBE-y | ) car bonyl - N - ((2R) -

[ (fornyl WMV@M\WQ @bﬂ)] Gb%g QOMJI)hlﬂygs’ 781, r‘)f?»O(m SI’TB gk (400 M-z,
CD30D)6793bs, TH), '7.21 (d, J 7.31 He,

1H), 3. 8@n,(tkl), 4119}3503(15@}():12951@ 1H$243§ZH}(11$4H2,H)67(m QH) (lrﬂl 1H), 2.80 (br

Sty P2 30 g @ s P Mt by, 1 60109 (m 7H) " 0.94 (br s
N- (Phenyl acetyl)-N -{2-[ (fornyl hydr oxyam no) net hyl ] - hept anoyl } - hydr azi ne.

1H NVR (400 Mz, CDCI3): 6 8.86 (s, 1H), 7.60 (s, 1H), 7.33 (m B5H),
3.90-3.42 25 (m 4H), 2.83 (m Emnlgﬁg? (m 1H), 1.32-1.20 (m 5H), 0.89

(t, J = IQL[ZSS%’enz%*ﬁ)j;G-dioxo—piperazin-(ZS)-yl)acetyl]-N’-{(ZR)-
. [(formythydroxyamino)methyi]-heptanoyl}-hydrazine.
15 1H NMR (400 MHz, CD;OD): §7.90 (s; 1H), 7.38-7.23 (m, 5H), 4.3¢-4.2 (m,
2H), 3.82 (m, 1H), 3.49 (m, 1H), 3.31 (m, 1H), 3.06 (m, 1H), 2.85 (m, 1H), 1.57 (m,
IH), 1.46 (m, 1H), 1.34 (m, 6H), 0.92 (t, ] = 6.7 Hz, 3H). MH+ 462.

Example 96
20  N-[(Quinolin-4-yl)carbenyl]-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
IH NMR (400 MHz, CDCl3): §9.11 (brs, 1H), 8.30-7.40 (m, 6H), 3.90 (m, 1H),
3.51 (m, 1H), 3.12 (m, 1H), 1.69 (m, 1H), 1.41 (m, IH), 1.30 (m, 6H), 0.86 (1, ] =
6.7 Hz, 3H). MH+ 373.
25
Example 97
N-[(Quinolin-8-yl)carbonyl]-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
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M+ 322, Exanpl e _ _
N-[ (3, 4- Di hydro-2H benzo[ b] [ 1, 4] di oxepi n-7-yl)carbonyl]-N -{ (2R) 30
f or myl hydr oxyam no) net hyl ] - hept anoyl } - hydr azi ne. - 5£ 9 AUG 2065 WO
/070541  PCTI 1JS02106275 Exanpl e 89 N-{ [ 1- Met hyl - 5-o%8Ue785 ( py
di n- gz ~Ryrrolidin-(3S)-yl]carbonyl}-N-{(2R) -
[ (for rrélo)r%%.,rog%(iyam no) net hyl ] - hept anoyl } - hydr azi ne. ICHUMG%TZOO VHz,
Ch30D): 8 8.57 (m IH), 7.90 (s, IH, 7.84 (m IH, 7.55 (m 5 1H, 3.79

1 6 . 68 , 3H),
1e2 (el (0 M eploB 0k LD un s E T S0a 8 il ey W 22b.
Exanpl e 119, 3.05 {d 1=2: ﬂiilmwsw(m@i)lm /g a3 anyd | mNHRI{x(ed?) 10
[ (f or myl hydr oxyam no) met hyl | - hept anoyl - hy dra2| ne. VR (400 MHz,

CD30D) (81 THR1.40<l. 1810, 7HY, 082 (¢, dh= @iz, 36!)9811141‘@7& H, 6.81 (d, J = 7.8 Hz,
1H), 6.64 (m IH), 4.36 (br s, IH, 3.79 (m 1H), 3.53 (m IH, 2.87 (m
1H, 1.63 (m IH, 1.48 (m IH), 1.34(m 6H), 0.92 (br s, 3H). M+ 376.

15 Exanple 91. N [4-(4-Acetyl pEpaipde9s)- 1-yl ) phenoxyacetyl]-N -{ (2R)-
[ (formyl hydr oxyam no) et hyl ] - hept anoyT } - hydrazi ne. 1H NVR (400 Mz,

CD3CD) 1e-[(2,2584- (l‘et,rahﬁdroquﬂnﬁm §-yDcarbory) N’ {123}3 3.50 (m 6H), 3.07 (m
1. 1.51 | 1. 35
2d?feg@éh(‘EDPx%am'Qﬂb'ée‘Wﬁ%°yE§Hﬁi‘p e92 N- Phengllmacetngl N -{ E?R)-
fornyl t dr VR (400 MHz,
CE)BCD)W mgk\%@f” " E@@? ]9%7 ?28 Wbblﬁgz %Hggﬂ)sﬁﬂ .84(25 3.47 (m
4H), 2. SAH)( 634 (m,HH), 317160, (1H), 3150, 1H), 326 =I5.69z, 2H)R1(@m, 6H), 0.90 (br

N ([ B R SR AT UM, B mep. L5 (e dHohdR (m. 1D AR, 30
[(F or myl {10 SxuARHD EFE P 4.7 Bl sk shydr azi ne. - 61

[ (
02
ri

Example 99
N-{N"’-Acetyl-L-tyrosyl}-N’-{(2R)-[(formylhydroxyamine)methyl]-heptanoyt}-
- 15 . hydrazine. :
. 1H NMR (400 MHz, CDs0D): §7.91 (s, 1H), 709(d J=84Hz 2H),671(d,J=
8.4 Hz, 2H), 4.62 (m, 1H), 3.87 (m, 1H), 3.57 (m, 1H), 3.12 (dd, ] = 14.0, 4.6 Hz,
1H), 2.85 (m, 2H), 2.72 (m, 1H), 1.91 (s, 3H), 1.65 (m, 1H), 1.48 (m, 1H), 1.34 (m,
6H), 0.92 (1, J = 6.7 Hz, 3H). MH+ 423.
20
Example 100
N-[(1-Acetyl-1,2,3,4-tetrahydro-quinolin-6-yl)carbonyl}-N’-{(2R)-
[(formylhydroxy amino) methyl]-heptanoyl}-hydrazine.
IH NMR (400 MHz, CD;OD): §7.95 (s, 1H)_, 7.75 (m, 3H), 3.85 (m, 1H), 3.82 (1,
25 J=6.4Hz, 2H), 3.56 (m, 1H), 2.95 (m, 1H), 2.83 (t, J = 6.5 Hz, 2H), 2.05 (s, 3H),
2.00 (m, 2H), 1.65 (m, 1H), 1.52 (m, 1H), 1.37 (m, 6H), 0.94 (1, ] = 6.7 Hz, 3H).
MH+ 419.

Example 101
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2 9 AUG 2005 WD 02/ 070541 PCTI US02/ 06275 | H NVR (400 MHz, CDCl13): 8 8.45
(d, J =9.2 Hz, 1H), 7.82 (s, 1H), 7.45-7.28 (m 2H), 4.30-3.40 (m 6H),
2.96 (m | H, 2.22 (m 2H), 1.70 (m |IH, 1.55 (m |29+)AUBZﬂL535 1.23 (m
6H), 0.88 J =6,7 Hz, 3H). M# 394. 5 Exanple 8

N-T (1- W&O@TOS‘E 5- di oxo-i mi dazol i di n-4-yl)acetyl]-N PFE&WWNS

[ (fornyl hydroxyam no) met hyI] hept anoyl } hydrazine. I H NVR (400 WHz,
CD3CD): 8 7.90 (s, 1 H), 4.39 (m | 3.84-3.50 (m 2H), 2.97 (s, 3H),
2. 85 ( m N{@H-Benzgimidazol jzml)canboazl](Nn{( (founsdbyd(rnxyanmo)nmtla«m (m 6H), 10

0.93 (br 372. Exanple 86
N- ( Pheny 8%‘?5?})“?%@{'29 [ (fornyl hydroxyam no) net hyl ] - 3- phenyl - pr opanoyl } -

hydr azi ngy bimw VBz.95 @G L By, 7.70 br Q; 182 (%5, A)H) . 8. 10 (s,
IH), 7.22 F%ﬁﬂm duﬁ % 3 (m H)}Tg tr (ﬁg H§ 3 HQ (m 1H), 2.70
(m 1H).3.888.5868. PEX%\%(@,IQ{) 169(m 1H), 155(m lH) 1.45 (m, 6H)088(t]

N-(P nyl 2 %1 I{é (forrryl hydr oxyam no) net hyl ] - 3- (3, 4-di chl or o) pheny
|- 2 progﬁ% )m’g 9 IH NVR (400 MHz, CDC13): 8 8.36 (br s, IH),
7.60 (s, IH, 737700(m 8H), 4.17-3.51 (m 4H), 3.05 (m IH, 2.95
(m 1H), 2.65 (m 1H). M+ 424. Exanple 88 25

N-[ (4-imi dazol - 1-yl ) benzoyl | - NExampi® 102( f or ny| hydr oxyani no) net hyl ] -

(50 Tty el Rionipenb i 445 éétsa%f'm-w‘?%%sﬂ?ﬂ?wf’-ﬁb-f(zﬁ6(7m( m7 Yy

1.54 (m%fu:p,, hgd,%; 4rfiinofthdth 1% ggh §.7 Hz, 3H). M+ 388. 30 -60 2
9  AUG 2005 W 00) 070541 BeH taco1 082y D T NI\/R (400 MHz, CD3OD): S 9. 20

(s, 109, [ NSR (460 Miz, €D;0B):, 57.818, QH) 790§7,504m0 3H), 4187 (8, BH), 331504 3. 31 (m
4R, 282 OB 3%, 265955 @1l st 11, £ Do 85 k280 s

(m, 1H), 2.81 (m, 1H), 2.72 (m, 2H), 2.85 (m, 2H), 1.55 (m, 1H), 1.45 (m, 1H), 1.25

(m, 6H), 0.82 (1, J = 6.7 Hz, 3H). MH+ 435.

15 : Example 103
N-[(1H-Indol-5-yl)carbonyl]-N’-{(2R)-[(formylhydroxyamino)methy}]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CD;0D): §8.25 (brs, 1H), 7.95 (s, 1H), 7.68 (d, ] = 8.5 Hz,
1H), 7.46 (m, 1H), 7.35 (br s, 1H), 6.59 (br s, 1H), 3.95 (m, 1H), 3.59 (m, 1H), 2.96

20 (m, 1H), 1.66 (m, 1H), 1.54 {m, 1H), 1.36 (m, 6H}, 0.95 (1, J = 6.7 Hz, 3H). MH+
361.

Example 104
N-[4-[Methyl-(4,6-dimethylpyrimidin-2-yl)-amino]benzoyl}-N’-{(2R)-
25 [{formylhydroxyamino}methyl]-heptanoyl}-hydrazine).
IH NMR (400 MHz, CD;0D): & 7.96 (s, IH), 7.88 (m, 2H), 7.46 (m, 2H), 6.57 (s,
iH), 3.91 (m, 1H), 3.62 (m, 1H), 3.57 (s, 3H), 2.96 (m, 1H), 2.29 (s, 6H), 1.68 (m,
1H), 1.52 {m, 1H), 1.37 (m, 6H), 0.94 (t, J = 6.7 Hz, 3H). MH+ 457.

30 Example 105
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| H, 1.11 (m 6H), 0.85 (t, J = 6.7 Hz, 3H. M# 419. 5 Exanple 94
N-{[|.-Benzyl -5-o0xo0-pyrrolidin-(2R)-yl]-carbonyl }-N -{(2R)-
[ (fornyl hydroxyam no)nethyl] -hept anoyl }-hydrazine.7 § AHG R (400 MHz,

CD30D) (br s, 1 H, 7.82 (s, | , 7.30 (m m 1H),
4. 10- 3""%’(5’”???1‘514131 2,95 (m 1H), 2.85-2. 10 (m 4H), "%% ’?‘?ﬁ%m 1. 41
10126(m7,087(tJ—67Hz3.M—|+419 Exanpl e 95

{1 of myl ﬁi@@y&%ﬁlﬁ&é’a@%ﬁr?ﬁ@% ieyen 1%#9;)@»&6}4431%:1&"&% (400 W,

CD3QD) : Iﬁp?an%?l}-&?dﬂazmez 123 (m 5H), 4.34-4.2 1 '(m 2H), 3.82 (m
1H), 34 3.31 m [H), 3.06 (m LH), 2.85 (m IH, 1.57 (m |
H) , 1I 461;(6NMR(49@MHZ ,ED,0D): B7P4 QLR 7649 (mI11D, 636 (srH), BI9R (ddyH+ 462.

Exa e

N[ ?p Qui gt §- i 243 B, {0 $,80 Gt FENS-I2 (B35 398, B A0 AR i Prret hy ! ] -

hept g 11 (b 1
SGQO%;OZO ?ﬁ?%@%m m)g 35;%%@0669@ M‘G?}%@)MHQE%(HI (1rH)S 5 E% (m
1H, 1.41 (m IH, 1.30 (m 6H), 0.86 (t, J = 6.7 Hz, 3H. M 373. 25
Exanpl e 97 N |

Sa;r})) garbonyl[](QlJ\l I{?gRI) F(for@}m am no) net hyl ] - heptanoyl

bootny - 18-G5ttt °‘“§f193"25%‘*$@%502’8°2§7?n{ " (800 (a
J =81 [mrlmﬁllg&droiy:ﬁm())suemmhepiarﬁm}(mrﬁ.ﬁe, . 84- 3 30 (m gH)Exa#p lesg 9§ m

V102 uwb%”é@%@if@ iﬁ%csiuixa?;séﬁhs?ﬂu abgled S
om0 8 B P e sl b R (100 e,
1H), 3. 222(sn3H)H).20 @, HO), (59 (hHH), B4426n,(IH), L26(nb 6H),18293 ()= 6.2. 81 (m

Hz, 3H). MH+ 430.

15 © - Example 107
N-[4-(Morpholin'-4-yl)-benzoyl]-N’-{(2R)-[(formylhydroxyamino)methyl]-’
heptanoyl}-hydrazine,

IH NMR (400 MHz, CD;0D): 87.95 (s, {H), 7.81 (d, ] = 6.6 Hz, 2H), 7.00 (d, ] =
6.6 Hz, 2H), 3.96 (m, 1H), 3.84 (m, 4H), 3.60 (m, 1H), 3.28 (m, 4H), 2.94 (m, 1H),
20 1.67 (m, 1H), 1.53 (m, 1H), 1.37 (m, 6H), 0.94 (1, ] = 6.7 Hz, 3H). MH+407.

Example 108
N-[4-Hydroxy-3-{(morpholin-4-yl)methyl-benzoyl]-N’-{(2R)-
[(formylhydroxyamino)methyl}-heptanoyl}-hydrazine.

25 |HNMR (400 MHz, CD;0D): 87.95 (s, 1H), 7.85 (d, ] =8.4 Hz, 2H), 6.85 (d, J =
8.4 Hz, 2H), 3.85 (m, 2H), 3.80 (m, 1H), 3.74 (m, 4H), 3.55 (m, 1H), 2.93 (m, 1H),
2.68 (br s, 4H), 1.66 (m, 1H), 1.50 (m, 1H), 1.38 (m, 6H), 0.94 (t, ] = 6.7 Hz, 3H).
MH+ 444.

30 Example 109
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10 IH), 2.66 (t, J = 6.2 Hz, 2H), 1.77 (m 2H), 1.55 (m 1H), 1.40 (m

1H), 1.38 (m 1H), 1.25 (m 6H), 0.83 (t, J = 6.7 377.
Exanpl e 99 N-(N Acetyl -L-tyrosy |)-N -{ FETQEEBYHGW

(2R) - I[\/I(—‘(?m droxyam no) net hyl ] - hept anoyl }- 15 %'?am | H NVR
(400 6 7.91 (s, IH, 7.09 (d; J = P28 71 (d, J
8.4 Hz, 462(m|H),387(m|H),357(m1H) 312(dd,J:
14 0, 4. 6 1.91 (s 1.65 (m

27 I'H),
1. 48 <§1ﬂfd1w-3-me§w' P“ﬁa"oﬂi&f‘{@%éf@ylhysbwwamlwme@m. MH+ 423. 20

Exarrple [Hvd tyl-1,2,3,4-tetrahydro-quinolin-6-yl)carbonyl]-N -{
(2R) - l#g) Pﬂlﬁrgaégﬁam no) nethyl]-heptanoyi}-hydrazine. IH NWR (400

VHz, CDBEH)NMIB(MOWZ(,ED;G)H) 67957:511(1);13 83Iﬂ)1 ms) 855(11‘!)1}!1)!‘98661182 (t, 251

= 6.4 H 27( Hz, 2H), 2.05

( 2 3H) , iH)zzez,(d(}n-S H;l 2][I)d§6(( 1@}4)144@5&1)( ﬂn43iﬁ)9(m11%lﬂ) O3 6H), 0.94
£19. Exanple 101 -63 2 9 AUG 20C5 WO 02/ 070541

PCTI LfSOZ(?dGZA;‘EHKﬁ%) en20| m dazol - 2-yl ) carbonyl ] -N -{
(2R)-j (formyl hydroxyam no) met hyl ] - heptanoyl }-hydrazine. 1 H NVR (400

MHz, CD30OD): 8 7.95 (br s, 1 770 br s, 2H), 7.32 (br s, 2H),
398350(m2H) 2.98 (m 1 1m1|—|) 1.55 (m 1H), 1.45 (m

N-{[l ( ﬁglet l%'glé‘to I%:Zoirﬁglﬂ &J{ﬁ tra%ﬁg%ro- U|%1£Et&§?yl]car bonyl }-N -{(2

R) - [(folwpydnhqum;@ammeno) rret hyI] hept anoyl} hydr a2| ne. 10 1 H NMR (400
MHz, CD10OD (s ?rﬁ I-_? 2761&) 3.75 (m
1H) , 1®. GH{%IMR@PQMH;! §st(>m ci’H?S (52“@17(7 d,{F)7,7 Bz, 24)q @rﬁ~ 2.85 (m

T e 3 8 o Aal's A ot P Py R 3 e i 20,158 (T

Exanpl e 1L883(m, 1H), 1.26 (m, 6H), 0.94 (¢, ] 6.7 Hz, 3H). MH+ 351.

Example 111
15 N-[(1-Isopropyl-1H-benzotriazol-5-yl)¢arbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
1H NMR (400 MHz, CD;OD): § 8.75 (s, 1H), 8.09 (d, J = 8.7 Hz, 1H), 7.96 (s, 1H),
7.93 (s, 1H), 5.26 (m, 1H), 3.86 (m, 1H), 3.65 (m, 1H), 2.96 (m, 1H), 1.75(d,] =6.8
Hz, 6H), 1.70 (m, 1H), 1.56 (m, 1H), 1.28 (m, 6H), 0.95 (t,J = 6.7 Hz, 3H). MH+
20 405,

Example 112
N-[(1,2,3,4-Tetrahydro-isoquinolin-(3S)-yl)carbonyl]-N’-{(2R)-
[(formythydroxyamino}methyl]-heptanoyl}-hydrazine.

25 1H NMR (400 MHz, CD;0D): 87.90 (s, 1H), 7.20 (m, 4H), 4.30-3.40 (m, 5H),
3.10 (m, 1H), 2.90 (m, 1H), 2.72 (m, [H), 1.65 (m, 1H), 1.50 (m, 1H), 1.36 (m, 6H),
0.94 (t,J = 6.7 Hz, 3H). MH+ 377.

Example 113
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N-[(1 HIndol-5-yl)carbonyl]-N -{(2R) -[ (forinyl hydr oxyam no) net hyl ] -

hept anoyl } - hydrazine. 1 H NVR (400 MHz, CD;OD): 8 8.25 br s, 1H, 7.95
(s, 1H), 768(d J—8.5H2,IH), 7.46 (m 1H), 7.238 A0S 1H. 659
(br s (m I H, 3.59 (m IH, 2.96 20 66 (m IH,
1.54 (?ﬁo"'ipflﬁ"s‘”l 36 (m 6H), 0.95 (t, J = 6.7 He, 3H§Pmrf\%§@/d6§7él Exanpl e
104 N-(4- [I\/bthyl (4, 6-di net hyl pyrlmdln 2-yl)-am no] benzoyl }-N -{(2R)
25 [(forrryl h roxyam no) et hyl anoiél} hydrazi ne). 1H NVR (400 MHz,
CD3OD) : orasbenzpfprary2gbicyr, n!! ¥ (m 2H), 6.57 (s, 1H), 3.91

rnl 1H), 2.29 (s, 6H), 1.68 (m
( m5@(ﬁ$‘“&%”@'§"lﬁ?ﬂ”gﬁﬁpt§'gg’@ '%(d%één: 6.H)7 Hz. 3I—.I§. M—||:) 457. 30(

Exarrpl e llmamé(mmwen@os& 5(\@95)29' OHN349 (HTHY, 0523436298 H¥; [1{)] - Benzo[

1, 3] di oxol . I)carbon élb‘)l\bé r myl hydr ox amno)rreth 1] -

rent anoy! 1 Gy ir SaHie TR THORRAA S8, S B0 Lo om ARy 33951H) 7.49 (m

(i 3@“?@ e Py 548 I?# TofAR Byt b SyPale, 20, 3,02,
(m 6H),39.94 (t, J = 6.7 Hz, 3H). M+ 366. Exanple 106 N-{

[ 4- (3, 5-D net hyl - pyrazol 1- yI)rrethyI]benzoyI} N-{ (2R) -
[ (fornyl hydroxyam no) net hyl ] - hept anoyl }- hydrazi ne. 10 1H NMR (400 MHz,

CD3CD): 6 7.95 (s, 1H), 785&)&%2 L 2H), 7.16 (d, J = 8.2 Hz,

2H), 5.97 (s, 1H), 5.33 (s, 2HJ, m IH, 3.57 (m 1H), 2.95 (m

1H), 2 m[lémlmaﬁ)lanﬁmﬁ@rt(cﬁlylrﬁdthyl) 3,4-%1y(dﬁ’!b 2H|=ﬂumdlm461- (rnI 1;%7 1.26 (m
e

6
N 1 414 vorsheiond M[%R)ﬂ&fﬂewmdwwme%ﬂwmmﬂmudwé%rﬁ oy ety ]

hept anoyj 7.81 (d,
00 o e i NI E SR cpatbl 6 SR s i REL s B St TN g
3.60 (mlPﬂ)l—b38(ﬁ,288(3rmz 4H), 4. 28.(8.42H) 8.951(nh, 1H),3063Xmh THY, m411d—|)— 1.53 (m | H),
1.37 (m ,0.94((t J = 6.7 Hz, 3H). M+ 407.

54 z,2H), 3.13 (s, 3H), 2.98 (s, 3H), 2.97 (m, iH), 2.83 (1, J = 5.4 Hz, 2H), 1.9

{(m, 4H), 1.65 (m, 1H), 1.50 (m, 1H), 1.36 (m, 6H), 0.94 (t, J = 6.7 Hz, 3H). MH+

15 462,

Example 115
N-[(2,2-Difluoro-benzo[1,3]dioxol-4-yl)carbonyl]-N’-{(2R)-
[(formythydroxyamino)methyl]-heptanoyl}-hydrazine.

20 1HNMR (400 MHz, CDsOD): §7.95 (s, 1H), 7.59 (m, 1H), 7.42 (m, 1H), 7.30 (m,
1H), 3.85 (m, 1H), 3.54 (m, 1H), 2.95 (m, 1H), 1.64 {m, {H), 1.54 (m, 1H), 1.38 (m,
6H), 0.94 (t, 1 6.7 Hz, 3H). MH+ 402.

Example 116
25  N-[(5-Amino-benzofuran-2-yl)carbonyl]-N’~{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
TH NMR (400 MHz, CD;0D): §7.95 (s, 1H), 7.35 (m, 2H), 6.96 (m, 2H), 3.84 (m,
1H), 3.54 (m, 1H), 2.82 (m, 1H), 1.67 (m, {H), 1.38 (m, 1H), 1.37 (m, 6H), 0.95 (t,]
= 6.7 Hz, 3H). MH+ 377.
30
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Exanpl e 108 N-[4-Hydroxy- 3-(norpholin-4-yl)nethyl-benzoyl]-N -{(2R)-
[ (fornyl hydroxyam no) net hyl ] - hept anoyl }- hydra2| ne. 35 1H NVR (400 VHz,
CD30D)5795(s 1H), 7.85 (d, J = 8.4 Hz, 1&2%5—84Hz
2H) 380(m 1H), 3.74 (m 4H) 355 ;rzrq 2.93 (m
’ﬁ’éﬁf"fﬂé s, 1.66 (m 1H), 1.50 (m lH) f(‘%@# 28y, 0.94 (t,
J : 6.7 Hz, 3H) M—|+ 444, 30 Exanple 109 -65 2 9 AUG 2005 WO 02/ 070541

PCTI US02/ 06275 N-(3 Hydr oxy- 3- ;ﬁt h&l - Ez’t anoyl)-N -{
(2R) - [ (fornyl hydr oxyam no) met h anoyl } - hydrazi ne. 1H NI\/R (400 VHz,

5 A AR e A

0. 5(93 5 [((lolrmglhydﬁ)giad'lhp)rﬁétlhyl] h’blita&?ﬂ} hyScaatni 110 i |
N- (4- Met hyl ami no- benzo 2R or r oxyani no) met hy -
hept anoym QM%&%QD?_I@M( RraoBDME3 Sd:%)@ﬁfﬁ (B, 17H)9§5§s 7.73

d J 3 58 m
H, "5 o ?#F“?fﬁﬁ@ PR30 S2ab. 55 byl ek 1) G b 5 26(<m
0. 9497 (m, 1#),6.68 (niz 1HRH)36- MHHng ZH), E3hapl 6.8 He, I8). MH+ 415.

N-[(l | sopropyl .| H benzotriazol -5: -yl )carbonyl]-N -{(2R)-

[ (fornyl hydr oxyam no) net hyl ] - hept anoyl } -hydrazine. 1H NVR (400 MHz,
CD30D): 8 8.75 (s, | 8.09 7 Hz, 1H), 7.96 (s, IH), 7.93 (s,
IH) L 28 (m 1I(—|), L (m ||(4)(i§ia-éﬂ§ﬁFm IH),H)2.96 (m(lH),H)1.75 (d, 5
6.8 Hz, NGiNHydroxXPbéivofublh-2-yl)chboail]-NH{RR)-1. 28 (m 6H), 0.95 (t, J 6.7
3H) . M+ 20 405. Exanple 112 N[ (1,2, 3, 4-Tetrahydro-i soqui noI| n-
19 )[&f&F'Bb'hW‘]O"Nm\nOPWEﬂ] [‘EH‘%PW}I“PW%‘?@yam no) et hyl ] - hept anoy! }

S)
dr azi 9 7.20 (m 4
"Yo- 5. 40T ity SAREOPE 875 WSS oty Pt T3k T %0 ™ 68 (m
H, 1.6 @iH), 389, (ml 18§ 36 H, 2.92 (m, IH) 16 Gm, FD) 154 (m, 150,
137 (m, 6H), 0.94 (t, J = 6.8 Hz, 3H). MH+ 378,

R

I5 Example 119
N-[(6-Methoxy-benzefuran-2-yl)acetyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

TH NMR (400 MHz, CD;OD): 5 7.91 (s, I1H), 7.63 (s, 1H), 7.53 (d, ] = 8.6 Hz, IH),
7.05 (d, ] = 1.9 Hz, 1H), 6.88 (dt, J = 8.6, 2.2 Hz, 1H), 3.84 (s, 3H), 3.76 (m, |H),

20 3.64(d,] =7.2 Hz, 2H), 3.53 (m, 1H), 2.86 (m, IH), 1.65 (m, 1H), 1.48 (m, 1H),

1.26 (m, 1H), 0.92 (1, J = 6.7 Hz, 3H). MH+ 406.

Example 120
N-[(5-Acetamidobenzofuran-2-yl)carbonyl]-N’-{(2R)-
25  [(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
IH NMR (400 MHz, CD,OD): § 8.36 (s, 1H), 8.04 (br s, 1H), 7.54 (m, 3H), 3.85
(m, 1H), 3.54 (m, 1H), 2.94 (m, 1H), 2.17 (s, 3H), 1.54 (m, 1H), 1.52 (m, 1H), 1.37
(m, 6H), 0.95 (t, ] = 6.8 Hz, 3H). MH+419,

30 Example 121
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0.94 (t, J = 6.7 Hz, 3H). M# 377. Exanple 113 -66 2 9 AUG 2005 WO

02/ 070541 PCTJUS02/ 06275 N-[(5-Chl oro-benzofuran-2-yl)carbonyl]-N -{(2R).

[ (fornyl hydroxyamni no) et hyl ] - hept anoyl }-hydrazine. | H NNg; (90 Mz,

CD30D) 6 7.95 (s, IH), 7.79 (s, 1H), 7.62 (d, J =88 H 1H, 7.57 (d,
5. VOQAMY "7 49 (d, J = 8.8 Hz, IH), 3.86 (m FCE{USIMOGRE (1 |y

3 955 (m IH, 1.65 (m 1H), 1.55 (m 1H), 1.36 (m 6H), 0.95 (t, J =

6.8 Hz, 3H). M+ 396. Exanple 114 N-{
[ 1- (Di rreﬁ"fizﬂb%ﬂi*Wé!’ﬂa?%ﬂvb%?ﬁy16f¥|}§3?2!1WH3NJﬂbm?H qui nol i n-6 10

TH R (R aseiiRipp i Qe BRARINT C | o 2 s ey

7.51 (s,I1HNMR (4060 3844, ¢D;OD¥ 87.84 bz 1H)L 72 (s, 29, 6.92 (RHH), 4339511(”1 1H), 3.63

1M 3.41 (t. J = 5.4 Hz. 2H). 3.13 (S. 3H). 2.9 2. 97
Y ?g@nasSfmﬂa 35595, 1B, 93 D). (LS Rl b b 0B, 1§ on 50 (319 .
1. 36 3H). M+ 15 462. Example 115 N
(2,2 g os f ?13311 iﬂg]ﬁ'&zg% 4|_2/I)carbonyl] N L (2R -

[ (for rryl hydroxyam no) met hyl ] - heptanoy | }-hydrazine. 20 IH NVR (400 MHz,
CD30OD): 6 7.95 (s, 1H), 7.59 (tn, 1H), 7.42 (m 1H), 7.30 (m 1H), 3.85
(m IH, 3.54 (m IH, 2.95 (mixample13264 (m |H), 1.54 (m 1H), 1.38 (m

”% o G Amhech foifenyl %so&%@*@&vﬁ‘r‘lfdrn%ﬁ?%ﬁw"fﬁ few

[( BDr ny |[mﬂhﬂhymmﬁlﬁﬁldiahﬂl]almirﬁjﬂ}myd}adwr a2| ne H NNR (42&) M—ié , 52:0

(m
(m IQ-I) IHZNB@ @QQWH)CDLLOQ)% Q%?S (I?H)H) 1023 éﬂi 3I9I71)(rn ILHI.?,? 5@&@" 6H), 0.95 (t,
I = 6. N7 o3l 1Y 0%E 33057 R73H), 1.66 (m, 1H), 1.52 (m, 1H), 1.38 (m,

6H), 0.95 (t, ¥ = 6.7 Hz, 3H). MH+ 406.

Example 123
15 N-[(2-Methyl-5,6,7,8-tetrahydro-{1,6 naphthyridin-3-yl)carbonyl]-N’-{(2R)-
{(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
IH NMR (400 MHz, CD;0D): §7.95 (s, 1H), 7.69 (br s, 1H), 3.71 (m, 1H), 3.45
(m, 1H), 3.05 (m, 2H), 2.90 (m, 2H), 2.68 (m, 2H), 2.50 (s, 3H), 1.65 (m, 1H), 1.48
(m, 1H), 1.36 {m, 6H), 0.95 (t, ] = 6.7 Hz, 3H). MH+ 392.
20
Example 124
N-[(6-Fluoro-4H-benzo[1,3]dioxin-8-yl)carbonyl}-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
IH NMR (400 MHz, CD;0D): §7.95 (s, 1H), 7.55 (dd, ] = 9.2, 2.8 Hz, 1H), 7.07
25 (dd,J=7.8,3.4 Hz, 1H), 540 (s, 2H), 4.97 (s, 2H), 3.86 (m, 1H), 3.65 (m, 1H), 2.95
(m, 1H), 1.67 (m, LH), 1.51 (m, 1H), 1.26 (m, 6H), 0.94 (t, J = 6.7 Hz, 3H). MH+
398.

Example 125
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2 9 AUG 2005 WD 02/ 070541 PCT/ US02/ 06275 Exanple 117
N-[ (4- Oxo-1, 2-di hydro. 4Hpyrrol o[ 3,2, 1-ij] qui noli n5-y|¥ % ]1]1-N-{(2R)
[(forrryl hydr oxyam no) net hyl ] - hept anoyl ) - hydrazi ne H N ﬂI?400 VHz

) (br s, IH), 7.95 (s, IH, 7.66 (m 1 5 (m 1H),
7. 34 (“O%i’ﬁﬁ 294 52 (br s, 2H), 3.85 (m 1H), 3.54 (%T’Ué?é"%?s (m 2H),
92(m| ,164m1H) 1.36-1.24 (m &H), 094(tJ:68Hz,
N: c xy-benzof u ran-2-yl)carbonyl]
-N { (éﬁzﬁ]’ ﬁ%ﬂﬂ?‘fﬁ%a}>&%{9§'§ﬁﬂﬁ‘i‘ﬁﬁfﬁy|] hept anoyl } - hydr azi ne. 1H NMR
(400 M*Z[(roﬁli}ammxﬁn?maﬁ&ﬁyl] ﬂé;hano?fl}ﬁﬁ(dﬁﬁmd H, 7.21-7.13 (m 2H), 6.92

(m 1H), (m 1H), (m IH, 2 (m 1H), 1.66 (m IH, 1.54 (m
iH), 1. lswmmewﬁzacmom 5 BV6(so 11D, mz(cgmysm, 3187.036, Exanpl e 119

11 or my ey BRI B kBB X 0 ), 140293 Ml (00 s,

=/ 51! 12 J Hz, | H, 7.05
(d’OJ%):ISW(mngfSll_SDI (ning)]26%n(6H)b9Jr%tJ 653{1(,QH) %‘f{&?@ o’ (s ;DH), 7.0

(m 1H), 20 3.64 (d, J:72Hz 2H) , 353(mIH),286(mIH),1.65
(m I H, 1.48 (m | H), 126@@!55 0.92 (t, J =6.7 Hz, 3H. MH
406. Exanple 120 N[ (5-Aceta uran-2-yl)carbonyl]-N -{(2R) 25

f I Rl H NVR (400 MHz,
é)s%{) ;w rhtr@m&n?m ﬂ@ﬁ)ﬁ@ﬁﬁ'ﬁ@d\-ﬁﬁ%ﬁﬂﬁ%)}camﬁﬂfr%ﬂ NeRr L 3 8§3 iy
3. 54 ( m{{formythpiroxy dmino) ethyl-leptanoyl}Byiirazines54 (m 1H) 1.52 (m 1H),

AL, BooS HEM R B Epedp sty 61 (&Y 817 Re, 18D, TEFEPUE, 121 0° 2 0
N-[ (2, 3- d%d(} dﬁﬂsbmzﬁk)lséls%omw 65 Mh)ma}répmﬁl. Y 2.47 (]@(2 ).2.80

[ (forny roxyam no) met hyl' | - hept anoyl }-hydrazi ne. (400 MHz,
CD30D) 61%6934H4§.H),11I-96(n7 21112, l(ﬁﬁ(HQIH)I) 1619@ (1, 1.26im, 611)3(19@&11

= 6.7 Hz, 3H). MH+ 391.

15 Example 127
N*-[(6,7,9,10,12,13,15;16-Octahydro-5,8,11,14,17-pentaoxa-
benzocyclopentadecen-2-yl)carbonyl]-N’-{(2R)-[(formylhydroxyamino)methyl}-
heptanoyl}-hydrazine.

IH NMR (400 MHz, CD;0D): §7.95 (s, 1H), 7.50 (m, 1H), 7.49 (s, 1H), 7.01 (dd,

20 184,3.1Hz, IH), 4.18 (m, 4H), 3.89 (m, 4H), 3.86 (m, 1H), 3.73 (br 5, 8H), 3.56
(m, 1H), 2.96 (m, 1H), 1.67 (m, 1H), 1.51 (m, 1H), 1.26 (m, 6H), 0.93 (t, } = 6.7 Hz,
3H). MH+ 512.

Example 128
25  N-[(2-Benzo[1,3]dioxol-3-yl)acetyl]-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
IH NMR (400 MHz, CD;0D): §7.95 (s, 1H), 6.85 (s, 1H), 6.77 (m, 2H), 5.93 (s,
2H), 3.84 (m, 1H), 3.56 (m, 1H), 3.49 (d, J = 6.2 Hz, 2H), 2.86 (m, 1H), 1.60 {m,
1H), 1.48 (m, LH), 1.34 (m, 6H), 0.92 (t, ] = 6.9 Hz, 3H). MH+ 380G.
30
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4H), 3.85 (m 1 H, 3.55(m 1 H), 2.93 (m 1 H, 1.65 (m 1 H, 1.51 (m
| H, 1.37 (m 5 6H), 0.94 (L, J = 6.7 Hz, 3H). M—|+23$8 anmpl e 122
N-[ (3- Ami no-4, 6-di net hyl -furo[ 2, 3-bJpyri |n2yl)carb pﬁ -1(2R) -
[(forr%l hgdroxyam no) met hyl ] - hept anoyl } - hydrazi ne. 10 1H NVR (400 MHz,
CD30D) WOFAT0Y (s, 1H), 7.02 (s, IH), 3.97 (m 1H), PSTEEO¥IR™S 1H), 2.93

(m 1H), 2.70 (s, 3H), 2.57 (s, 3H), 1.66 (m 1H), 1.52 (m 1H), 1.38 (m
6H), 0.95 (t, J = 6.7 Hz, 3H). M+ 406. Exanple 123 15
N-[(2-Methyl-5,6,7,8 Example 129

tetrah _[1. 6] hyr i di . N - [(2R) - .
[?f g?&?ﬁ%&?%ﬂ?f"g{w ﬂgjrt{?%‘%l"ir’&}ﬁi&ﬁéﬁé{h@\ﬂ&}ﬁﬁﬁfﬂ?ﬁhg‘ﬁ%ﬁ"ﬁm (400 NHz,
CD30D) : +.6 ivlo B e B 1 1
Co300): Byl EDCT S99 6htmainia Ml . Gafdos . s LYs g, (M 19,
1.48 (. 75U0s) 1H)13 963 6 (mBH]), 2.68 06, IH), 2.28 &m,@HJ, 1167, (nB ), INHH. 2;292 20

4 1, 3] di oxi n- 8-yl bonyl ]-N -{ (2R)-
ECF oRiny 6 403k DR P et p0bent S[now } Chydrazine.  CaH NR (400 M
CD30D) 6 7.95 (s, 1H), 7.55 (dd, J = 9.2, 2.8 Hz, 1H), 7.07 25 (dd, J =
7.8, 34Hz 1 H, 5.40 (s, 2H) 497(5 2H), 3.86 (m 1 H), 3.65 (m 1

H),295 mlH) 167(m1EE§Lm_!1£‘1§9m1 H, 1.26 (m 6H), 0.94 (t, J
= 6.7 31 2005 WO 02/ 070541
PCTI uso I R ‘N~ mf"mﬁﬂd iyll)?'eaéawﬂﬁ HG‘}WR?"*‘{ (2R) -

fornmyl z NVR (400 MHz,
cbeoD) | ?@?@%MWS‘M, Ha e 832?%@@ tis 2Bt B S L8 1 he,
H) m 893 2(6?3 27 (nkR2H).@.@0(s(2H), IBHEﬁSﬁnQﬂ{)( 62 (mHH), B465.12m, TH)H) , 2. 95 (m
1 g(n IH, 1.51 (m 1H, 1.26 (m 6H), 0.94 (t, J = 6.7 Hz,
3H) g 3 e”zizs
N-[(l I\/bthyl 1 2, 3 4-t etrahydro-quinolin-6-yi)carbonyl]-N -{(2R)-
[ (fornyl hydr oxy am no) net hyl]-hept anoyl } - hydrazi ne.

Example 131

N-Trifluoroacetamido-N’-{2-[(formylhydroxyamino)methyl]-heptanoyl}-

15  hydrazine, o P
IH NMR (400 MHz, CDCL): 69.98 (s, 1H), 9.08 (s, 1H), 4.25-3.45 (m, 2H), 2.91
{m, 1H), 1.69 (m, 1H), 1.61-1.21 (m, 7H), 0.88 (m, 3H). MH+ 314,

Example 132
20  N-[(3-Hydroxy-naphthalen-2-yl)carbonyl]-N’-{2-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
IH NMR (400 MHz, CDCL,): 8 8.48 (s, 1H), 7.97 (s, LH), 7.81 (m, 1H), 7.68 (m,
1H), 7.52 (m, 1H), 7.35-7.21 (m, 1H), 3.90-3.51 (m, 2H) 3.02 (m, 1H), 1.67 (m, 1H),
1.59-1.21 (m, 7H), 0.88 (m, 3H). MH+ 388.
25
Example 133
N-Phenylacetyl-N’-{2-[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
IH NMR (400 MHz, CDCL): §9.67 (s, 1H), 9.33 (s, 1H), 8.93 (s, 1H), 8.21 (s, 1H),
7.15 (m, SH), 3.72-3.25 (m, 6H) 2.75-2.50 (m, {H), 1.52 (m, 1H), 1.32-1.09 (m,
30 7H), 0.78 (m, 3H). MH+ 336.
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101HNNR(400M—|2,CD3(I)):879(,IH),761(d J=87H, 1H,
7.49 (s, | H, 6.59 (d, J=8.7 Hz, IH, 3.85 (m 1H), 3.55 (m 1H),

3.36 (m 2H), 2.97 (s, 3H), 2.80 (t, J = 6.3 Hz, 2H),73.A96 00h 2H), 1.66
(m | 1,51, (m 1H), 1.26 (m 6H), 0.93 (t, J =67 k2 35). M 391

15 Exalfi%*?¥*" N -[(s6, 7,9, 10, 12, 13, 15;
16. Cct ahydro-5, 8, 11, 14, 17 pent aoxa-
benzocycl opent adecen- 2-yl ) carbonyl ]-N -{(2R)-[ (formyl hydr oxyanuno) net hyl ]
- heptanoyl } - hydrazi ne. 1H NWR (400 MHz, CD30D): 8 7.95 (s, IH, 7.50

(m 1H), 7.49 (s, IH), 7.01 (dgyamafs1he8. 4, 3.1 Hz, IH), 4.18 (m 4H),
3.89 (m 4H), 3.86 (m 1H), 3. 8H), 3.56 (m 1H), 2.96 (m IH),

élgﬂ (E;TINJ[dlﬂ)anﬂzvgﬁlbcinbbnﬂlHN’ {@Ri-ﬁ(fdrmyllﬁﬂ}oxyﬁnﬂﬁ))ﬁlbthyﬂl lepfanéyliz, 3H). M+
anmpl e
N- [(2 Behn%@{lzlnﬁ] di oxol -5-yl)acetyl]-N . {(2R) - [(for nyl hydr oxyam no) nmet hyl ]

: t 6. 85

(s, RN EMBE BB g BB 2 Mt i e i e, 1 . 3,49
d, J = I 1.34 (

é 5 o g(gh QHH% 35%&1) 1H)2 5&@ (érm) 4.1H)3. 431%16(2}18%0 2Jé§)(m, 1%0763"(":5 WA 0705201

PCTI USOZVI'DGBGBIEQ(xin}bJ QQQ(HN—%nM’o%]Z N -{ 2-

[ (fornyl hydroxyam no) net hyl ] - hept anoyl } - hydrazi ne. 1H NMR (400 MHz,

CDCl): S$9.88 (m IH), 9.46 (s, 1H, 9.05 (d, J = 3.5 Hz, 2H), 7.75 (s,

Il H, 3.98-3.43 (m 2H), 2.88 @XambleH3s 2.28 (m 2H), 1.67 (m 2H),
1.51-1.22 5 (m I10OH), 0.89 (m 302. Exanple 130 N-Benzoyl-N -{

2- [ ( Foor niy4(4vivietiooxy beniznyl)-Me{ @R) I(IWMVXya}mmmetlwﬂFlmptaan}NNR (400 MHz,
CDCI3): S.8.31 (s, IH, 7.75 (m 2H) 7.51-7.20 (m 3H), 10 3.86-3.27 (m
2H) , B.df?'d{'%z'“ezl-i) 2.82-2.65 (m | H), 162(m | H), 1.41-1.12 (m 7H),

N-Trlfluoroace dro a t'hyl anoyl ) -
8 A R ORI AP, ) S A5 v

{(m, 5H) 3.00-2.58 (m, LH), 1.82-1.11 (m, 8H), 0.88 (m, 3H) MH+ 352,

§ " Example 136
N-[{1H-Indol-3-yl)acetyl}-N’-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl}-
hydrazine.
1H NMR (400 MHz, CDC),): § 8.28 (s, IH), 7.48 (m, 1H), 7.36-6.94 (m, 4H),
3.89-3.19 (m, 4H) 2.71-2.42 (m, 1H), 2.02-1.04 (m, 8H), 0.76 (m, 3H). MH+ 375.

20

Example 137
N-(4-Dimethylaminobenzoyl}-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCL): 8 8.40(s, 1H), 7.71 (m, 2H), 6.61 (m, 2H), 4.05-3.38

25 (m,2H)3.02 (d, J = 8 Hz, 6H), 2.93-2.55 (m, LH), 1.68 (m, 1H), 1.52-1.21 (m, 7H),
0.89 (m, 3H). MH+ 365.

Example 138
N-(2-Hydroxybenzoyl}-N’-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl}-
30 hydrazine.
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15 hydrazine. 1H NVR (400 MHz, CDC],): S 9.98 (s, IH), 9.08 (s, IH,
4.25-3.45 (m 2H), 2.91 (m IH, 1.69 (m 1H), 1.61-1.21 (m 7H), 0.88
(m 3H. M+ 314. Exanple 132 20 29 AUG 2005

N[ (3- naphthal en-2-yl ) carbonyl ] - N -{2-

[ (for wphy@r oxyam no) net hyl ] - hept anoyl }-hydrazi ne. PFII(%W‘SPZ?OO VHz,

CDCl ) : 8848(5 1H) 7.97 (s, 1H), 7.81 (m IH, 7.68(m 1H), 7.52
(m 1H,,7.35b- 1.67 (m IH),

17501 lzwmkmm TGDCY, 5 3. . ! ShohHinp Lossem, g 300
}- hydré,m ne. HI)\II\:fI\?I-je iisogn%@@wwﬁpgﬁgmggq Wﬁ&ﬂ’ogﬁg ’(s?/ IH), 8.93

(s, I'H,38. MH{338 1H) 7.15 (m 5H) 3.72-3.25 (m 6H) 2.75-2.50 (m
1H), 1.52 (m 1H), 1.32-1.09 (m 30 7H), 0.78 (m 3H). M+ 336. -71 2 9
AUG 205 WD 02/ 070541 PCT/ US02106275 Exanpl e 134

N-[ (Ruran-2-yl)carbonyl |- N -{( 3R folgyrryI hydr oxyam no) net hyl | - hept anoyl }
- hydrazine. 5 1H NVR (400 MHz, 6 8.40 (s, IH), 7.78 (s, 1H),

(7 31 |(_i)s Nlﬂffjper‘ﬂni-dzyl’)cérb&l)lﬂlrl\l’-&ﬂllg- (ﬁorﬂﬁll_li)(yﬁoxyhhuncﬁmBﬂl(y[]s I%i)H) 4. 15( 3.43
m 2H) 3.00-2.65 1H), 1.75 (m 1H), 1.62-1.20 (m 7H), 0.90 (m
3H) . WQMW'MF’({H%‘GBS 10

vl ot il RVRE ARVt hofRe S B T MGt PO B O ). 3801 27 6 7,
(d IH) 2%2@%}12&3@5@){)&&%@5@& 01.60Hn, 1) 820.4:18km( M 8H) 0.88
352. 15 20 Exanple 136 N[ 1H-Indo| 3-yl)acetyl]-

—{ ( 2% [ THD o988/ (o380 o MEN32%0) et hyl | - hept anoyl } - hydr azi ne.

Example 140
N-[(1,2,5,6-Tetrahydro-pyridin-3-yl)carbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

15 1HNMR (400 MHz, CDCL,): 810.50 (s, LH), 8.42 (s, IH), 7.85 (m, 1H), 7.60-7.12 -
(m;, 2H), 4.75 (m, 1H}), 4.11 (m, 1H), 3.81-3.20 (m, 2H) 2.85-2.50 (m, 1H), 2.35-
2.20 (m, 2H), 1.90 (m, 1H), 1.81-1.15 (i, 8H), 0.81 (m, 3H). MH+ 327.

Example 141
20 N-[(7-Methoxy-benzofuran-2-yl)carbony!l-N’-{(2R)-
[(formylhydroxyamino)methylj-heptanoyl}-hydrazine.
IH NMR (400 MHz, CD;OD): & 7.94 (s, 1H), 7.55 (m, 1H), 7.30 (m, 1H), 7.05 (m,
1H), 4.01 (s, 3H), 3.52-3.89 (m, 2H), 2.99 (M, 1H), 1.65 (m, 1H), 1.53 (m, 1H), 1.40
(m, 6H), 0.95 (m, 3H). MH+ 392.

25
Example 142
N-[(3-Chloro-4-methoxy-phenyl)acetyl]-N’-{(2R)-
[(formylhydroxyamino)methyl}-heptanoyl}-hydrazine,
MH+ 400.
30
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li NMR (400 MHz, CDC],): 6 8.28 (s, | H, 7.48 (m | H), 7.36-6.94 (m

I

4H), 3.89-3.19 (m 4H) 2.71-2.42 (m 1H), 202104&@@—9 0.76 (m
3H). M+ 375 Exanpl e 137 N-(4-Di net hyl am nobenzoyl) AL 2005

(2R) - [ ydr oxyam no) net hyl ) - hept anoyl }-hydr NVR (400
MHz, cj(?S{i‘]")z 8.40(s, I|H, 7.71 (m 2H), 6.61 (m %@R‘g“’()‘}é% 38 25 (m
2H) 3.02 (d, J =8 Hz, 6H), 2.93-2.55 (m 1H), 1.68 (m 1H), 1.52-1.21
(m 7H), 0.89 (m 3H. Mk 36 Ex |.e 138 N (2-Hydroxybenzoyl)-N -{
(2R) - [ (fornyl hydr oxyam no) met h noyl )- 30 hydrazi ne -72 2 9 AUG

2005V\D _. 5] 13): 8 8.37 (s, |
7. 5ol Ry ScHho AR M&%‘@d‘@%@%ﬂ?ﬁ% 395.3. 35 (m ' 2H)
3 00- 2. SHeptanoylHjydraking5- 1. 05 (m 8H) 0.89 (m 3H). M+ 338. 5 Exanple
139 N-[(Pi perl di n-4-yl)carbonyl]-N -{(2R)-[(fornyl hydr oxyam no) net hyl ] -
hept anoy ]'§ ~Hydrazine. 1H NMVR (400 M—lz, CbCl,): 8 8.38 (s, 1H), 7.81 (s,
1H), 4.04-3.32 (m 5H), 3.12- 2.72 (m 2H), 2.62-2.28 (m 2H), 2.05-1.85
(m 5H, 1.60 (m 1H) 1.50-1.18 (m 10 7H), 0.85 (m 3H). M+ 329.
Exanple 140 N-[(1, 2,5, 6 Tetra@@gﬂ@@i di n-3-yl)carbonyl]-N -{(2R)-
[ (fornyl hydr oxyam no) 3‘ & tanoyl }-hydrazine. 15 1H NVR (400 MHz,
cDCl 3): N1(Qujpolins7- Yl)ﬁrborav Wy’ )((P?fmyli*'l’dg’wﬁml@m}w hyll- 60-7.12 (m 2H),
475(m 381 3.20 (m 2H) 2.85-2.50 (m 1H), 2.35-
2.20 *‘%E‘?“"Yﬁ '@8‘"{“'{9 '1.81-1.15 (m 8H), 0.81 (m 3H). M 327.
Exarrpl e M#k 0. N-[ (7- Met hoxy- benzof uran-2-yl ) carbonyl -N -{(2R) -
[ (forpyl hydr oxyam no) net hyl ] - hept anoyl }-hydrazine. IH NWR (400 MHz,
CD30By: 8 7.94 (s, 1H), 7.55 (m 1H), 7.30 (m IH, 7.05 (m 1H), 4.01
(s, 3H, 3.52-3.89 (m 2H, 2. g, 1.65 (m IH, 1.53 (m 1H),
(s, Hafnlfle 145)
N-[(Pyridin-2-yl)carbonyl]-N’-{(2R)-[(formylhydroxyamino)methyl]-

heptanoyl}-hydrazine,
MH+ 323.
15
_ Examgle 146
N-(4-Chloro-3-methoxy-benzoyl)-N’-{(2ZR)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

MH+ 386.
20
Example 147
N-(3-Methoxybenzoyl)-N’-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl}-
hydrazine. '
MH+ 352.
25
Example 148
N-[(Quinolin-3-yDcarbonyl]-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
MH+ 373.
30

Example 149
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(m 6H), 0.95 (m 3H). MH 392. 25 Exanple 142

N-[ ( 3- Chl or 0- 4- net hoxy- phenyl )acetyl]-N -{ (2R)-

[ (fornyl hydr oxyam no) net hyl ] - hept anoy |} - hydrazi ne. A/b%%%SO -73 2 9
AUG 2005 WD 021070541 PCTNS02106275 Exanple 143 N-[(1

bonyl ] - N 2R f | hyd
hgil): ;gg“q%}z)éh&g’?;z?% ]M—|+3{11( 5) EE(gimglrgy 142 " OxyanuRRk kA6 -

N-[ (Qui nolin-7-yl)carbonyl]-N-{ (2R). [(forrryl hydr oxyam no) net hyl ] -

hept anoy] .}
N. [ (Pyri [?ﬁﬁ‘d {Wﬁ&‘ﬁ%"w "’@"’ )C‘tr?%‘ﬁfﬁf g(F I hydroxyam no) met hy! ] -
hept anoyjorymyasoxpsmindinietBR he t5n

“(gro g ﬁet gﬁ?‘; E)ide_'krﬁzogl ) - IL (2R) [(forrryl hydr oxyam no) net hyl ] -
hept anoyMH)+499dra2| ne. M 386. 20 Exanpl e 147 N-(3- Met hoxybenzoyl )-N -f
(2R) - [(fornyl hydroxyam no) net hyl ] - hept anoyl }- hydrazi ne. MH 352.

5 Example 150
N-[(Quinoxalin-2-yl)carbonyl]-N’-{(2R)-[(formythydroxyamino)methyl]-

heptanoyl}-hydrazine.

MH+ 374.

10 Example 151
N-(Phenylacetyl)-N’-{2-[(formylhydroxyamino)methyl]-4-phenylbutanoyl}-
hydrazine.

MH+ 370.
15 Example 152

N-{(3-Methoxy-quinoxalin-2-yl)carbonyl}-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
MH+ 404.

20 Example 153
N-[(2,6-Dimethoxypyridin-3-yh)carbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
MH+ 383.

25 Example 154
N-[(N”’-Methylsulfonyl)-L-tyrosyl]-N’-{{ZR)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

MH+ 459.

30 Example 155
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25 Exanple 148 N[ (Quinolin-3-yl)carbonyl]-N-{ (2R -[(fornyl hyd

roxyam no) net hyl ] - hept anoyl } - hydrazi ne. M+ 373. 30 Exarrﬂl e 149 -74 2 9
AUG 20C5 WO 02/ 070541 PCTI US02/ 06275 29 AUG 2063

N[ (5- )kt - 2- phenyl - oxazol - 4-yl ) carbonyl ] -N - {(2R)

[ (for n%ho%%ogéyam no) met hyl ] -heptanoyl }-hydrazi ne?PCTmﬂ%Eﬁ 5 10
Exanpl e 150 N-[(Quinoxalin-2-yl)carbonyl] -N -{ .
(Eigzrpl[(ef@gﬁ@/b’k‘wgglpréﬁgiw(gg))mgmgn]mﬁle{%ﬁnoyl }- hydrazi ne. M+ 374.

N- ( Phenyj@e@yihydro¥yarhifolhétRyITMERUASy N AIFhAR. TeL hyl | - 4- phenyl but anoyl ) -
hydr azi n“é. I\/h+5,370¥ 15 ann%?tg 152 [ (3- Met hoxy-qui noxalin

-2-yl) caMbardgP] - N - {(2R) - [(fornyl hydr oxyam no) net hyl ] - hept anoy!|
}-hydrazine. M+ 404. 20 25 Exanple 153

N-[ (2, 6-D nmet hoxypyridi n-3-yl)carbonyl]-N -{ (2R)-

[ (forgwyl hydr oxyam no) net hyl ] - heﬁp‘hﬁms];- hydrazi ne. M+ 383. Exanple 154

N-[{(4-(Pyrrol-1-yD)benzoyl]-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

MH+ 387.

10 Example 157
N-(4-Acetamidobenzoyl)-N’-{(2R)-[(formythydroxyamino)methyl]-heptanoyl}-
hydrazine.

MH+ 379.
i5 . Example 158

N-[(3-Cyclopentyloxy-4-methoxy)benzoyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
MH+ 436.

20 Example 159
N-(Phenylacetyl)-N’-{2-[(formylhydroxyamino)methyl]-3-cyclopentyl-
propanoyl}-hydrazine.

MH+ 348.

25 Example 160
N-[(7-Methoxy-benzofuran-2-yljcarbonyl]-N’-{2-
{(formylhydroxyamino)methyl]-3-cyclopentyl-propanoyl}-hydrazine.
MH+ 404.

30 Example 161
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N-[ (N'-Met hyl sul fonyl)-L-tyrosyl]-N -{(2R)-[(fornyl hydroxyam no) net hyl ] -
hept anoyl }-hydrazi ne. M+ 459. 30 Exanple 155 -75 2 9 AUG 2005 WO

02/ 070541 PCT/ US02/ 06275 N-{ [5- Oxo-pyrrolidin. (28) nyI }-N -
(2R) - [(f %hydr oxyam no) net hyl ] - hept anoyl } - hydr a 329. 5 10
(a0 ey 2 %’C EJS"”

N-[(4-(Pyrrol-1-yl)benzoyl }-N -{(2R)-[(fornyl hydroxyam no)rrethyl]-

hept anoy| raz VH+ 387 4- Acet am dobenzoyl ) - N -
(2pR) [(?%%%W‘H@ﬁﬁ”b&ﬂaxﬂpﬁwwmﬁ&ﬁé&%’ﬁ'&éhﬁfgxww ? - M §7)9 {
Exanpl e %n Jh deanifel opent yl oxy- 4- met hoxy) benzoyl ] - N - ((2R)

[ (fornyl oxyam no) net hyl ] - hept anoyl } - hydrazi ne. M+* 436. Exanple 159

N ( PhenyMH&éﬁ?l )-N -{2-[ (fornyl hydroxyam no) net hyl ] - 3-cycl opentyl -
propanoyl } - hydrazi ne. M#+ 348. Exanple 160

N-[ (7- Met hoxy- benzof uran- 2-yl ) carbonyl] -N -{ 2-

[ (forqryl hydr oxyami no) net hyl | - 3Egyﬁbggg@t yl - propanoyl } - hydr azi ne.

N-[(2,3-Dihydro-benzofuran-5-yl)carbonyl]-N’-{ 2R)-
[(formylhydroxyamino)}methyl]-heptanoyl}-hydrazine.
MH+ 364,

10 Example 163
N-[(4,6-Dimethoxy-pyrimidin-2-yl)benzoyl}-N’-{(ZR)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
MH-+ 460.

15 : Exaniple 164
N-[(2-Trifluoromethyl-5,6,7,8-tetrahydro-naphthyridin-2-yl)carbonyl]-N’-'
{(2R)-[{formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

MH+ 446.

20 Example 165
N-[(9H-beta-Carbolin-3-yl)carbonyl]-N’-{(2R)-[(formylhydroxyamino)methyl}-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CD,0D): & 8.20 (m, 1H), 8.59 (m, 1H), 8.05 (m, 1H), 7.80 (s,
1H), 7.46 (m, 2H), 7.16 (m, 1H), 7.75 (m, 1H), 3.43 (m, lH), 2.89 (m, IH), 1.56 (m,

25  1H), 1.43 (m, 1H), 1.30 (m, 6H), 0.83 (t, ] = 6.7 Hz, 3H). MH+ 412,

COMPOSITIONS, ADMINISTRATION AND BIOLOGICAL ASSAYS

Compounds of Formula (1) and their pharmaceutically acceptable salts may be

-administered in a standard manner for antibiotics, for example orally, parenterally,

30  sub-lingually, dermally, transdermally, rectally, via inhalation or via buccal
administration.
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M+ 404. 30 Exanple 161 -76 WD 02/070541 2 9 AUG 2005 PCTI US02/ 06275

N-[ 3- (Mor phol i n-4-yl) propanoyl ]-N -{(2R)-[ (fornyl hydr, ?(leasn} []ko) nmet hyl ] -

hept anoyl }-hydrazine. M+ 359. 5 10 15 Exanple 162 0

N[(2, 3- Dh%/dro benzof uran-5-yl)carbonyl]-N -{ (2R)-

[(fo yam no) met hyl ] - hept anoyl }-hydrazi ne. PCTYS024773 Exanpl e 163
N-[(46D|rrethoxy pyrlmd|n2yl)benzoyl] N-{ (2R) -

[ (fornyl hydr oxyam no) et hyl | - hePt ano%/ .} -hydrazine. M 460. Exanple
164 Compositions of Formula (1) and helr pharmaceutically acceptable salts

N-[(2- Tr Mﬁkﬁ' Eg@é‘%'her? 1@5{ of? tlk;ﬁu? BEYSLATRAP t{}}&[ﬁydiaﬂrc% lep)s%bony' N -

{(2R) -[ (Torny roxya - hept anoy drazihe 446. 20
Exanpl e &édms dﬂd[léz@hgdsemsy(ﬁw foosinilaticr will) gleacrhkbflydlisrsi\bf a éuspenswn or

(2R o oo L el Lt g 1 o (400
7,46 ¢m olxza'ED 0il, /gl rlﬁmorlmtcr Zv:t?xS (ﬂgvow m ?t‘o mé ”&gé:ﬁl"b Wgcrggthé m IH,

1.56 (m 251 t, J =6.7 Hz, 3H).
MH+ 412, coREvRSI rs'urms fomwnmmy(ﬁummmmmsmv& foOorrpounds of

For mul a &%&%ndoggg har maceuéql’ cally ccepta Iecﬁ%l ti% AL
adni ni st EFREFNE lr"H P n BiEH (OF (Uch featriegsy %orally
par ent erﬁbgnxmm%%}m%tebtédarmaaw gelBh "Rhdid stehfi@ RS ediArBY, ixctost @Rd @l 1y, via
i nhal ati on” or via buccal

sucrose. Where the composition is in the form of a capsule, any routine encapsulation

10 is suitable, for example, using the aforementioned carriers in a hard gelatin capsule
shell. Where the composition is in the form of a soft gelatin shell capsule, any
pharmaceutical carrier routinely used for preparing dispersions or suspensions may be
considered, for example, aqueous gums, celluloses, silicates or oils, and incorporated
in a soft gelatin capsule shell.

15 Typical parenteral compgs-itions‘gonsist of a solution or suspension of a
compound or salt in a sterile aqueous or ﬁop-aqueq,us carrier optionally containing a
parenterally acceptable oil, for example, polyethylene glycol, polyvinylpyrrolidone,
lecithin, arachis oil or sesame oil.

Typical compositions for inhalation are in the form of a solution, suspension

20  or emulsion that may be administered as a dry powder or in the form of an aerosol
using a conventional propellant such as dichlorodifluoromethane or
trichlorofluoromethane.

A typical suppository formulation comprises a compound of Formula (1) or a
pharmaceutically acceptable salt thereof which is active when administered in this

25 way, with a binding and/or lubricating agent, for example, polymeric glycols,
gelatins, cocoa-butter or other low melting vegetable waxes or fats or their synthetic
analogs.

Typical dermal and transdermal formulations comprise a conventional
aqueous or non-aqueous vehicle, for example, a cream, ointment, lotion or paste or

30  are in the form of a medicated plaster, patch or membrane.

-78 -



adm nistration. -77 2 9 AUG 2005 WD 02/ 070541 PCTI US02/ 06275 Conpositions
of Fornmula (1) and their pharmaceutically acceptable salts which are
active when given orally can be fornul ated as syrupsZQtAﬂﬁlZ@(ggs capsul es,

creamsygndofegenges. A syrup fornulation wll generg IIr 529@ sisst of a
suspension or solution of the conpound or salt in a urd carrier for

exanpl e, ethanol, peanut oil, 5 olive oil, glycerine or water with a
[ [ conmposition is. in the formof a

flavoring or ?i%lorlng“[a ent.. \Where th | tﬂ

tablet, any SFeie ARl dfit icpmpositign; 15 ip ‘f"é‘uil‘?s s & $X3mPleyp dplifl ng solid
for nul atd,pise JFivetdded 4688361 dos A0 RaEe PhricBURLY LRLKiLES SsihdlChdsde nmagnesi um
stearate, terra alba, talc, gelatin, acacia, stearic acid, starch,

| act ose and E@ﬂtdqss&e uanelr@altadéumimp@ascqma@ms @Jsahmfmmé) F mgnio 600 a capsul e,

any routin ti.on exanp he

af or errenTVgﬁ cugsf @P’gmfrh 5@% ‘”ﬁd {53 ﬁaﬁe ﬁ%olrlpare{‘k% re the

conNpPosi tid@imidtfatibM chit@ing Q,nmbw fl%mSOfltmg}Qb amo m&Re| bf Q%&Lﬂo@nd any

pharnaceutlcal carrier routinely used fo reparlng di spersi ons or
45

suspensi Kol ﬁéi/) Pel Pmﬁlﬁ@ﬂ@d“c%ﬁ‘bl%s@ér\‘b@@f calgulatsd as tarfiee agid| | ul oses,
silicat el do ?A l]lmta?oq mpr&faszﬂozyd?rhﬁ g#ratxoﬂ c%n?xﬂl];tsu%?ﬁl?t f-E'O(f: Hlllae shel . 15

Typi cal paren ositrons. lconsi st-0 ion o uspension of a

conmpounchréferablg 10 th BORmLpRE pdreond Al EPital foémilaionadprexindSuitably 0.01 twpt i onal |y
cont ai ni a parenterally acceptable oil, for exanple, polyethylene
gl ycol , 59‘8%9 U enrenoynd o Hogdma (- | eci t hi n, arachis oi | or sesame oil .

Typi ﬁ)al Corrpggé Hélf}rh%s;{gg I%gn,ﬂ ofbraP 1?tr él'aﬂ Es'lﬁnib(?yr ot 0.81 g‘gh{%l i

suspensi on at may m ni st ere as a owder or in
t he for nmoad myKaefasaimpousd ngmeﬂmMeror iaqrhatmapewipaly ameptahe balas

di chl oro | fI uoro thane or. trichl qrofl uoronet hane. i cal suppository
f or nul at! edoas the &i5p ATHd Féﬂ‘%#%aﬁfe%?e‘h'%orp\ﬂl%f‘ geutical ly

accept abaldﬁmﬁﬁéahoﬁ ia%@.pay waupdmﬁngm /80 WERTE R Tbipsing ro?f‘oﬂnﬁtlé his 25
way, with a bindin | ubri'cating agént, for exanple, polyneric

gl ycol s (lgslmmcemdbaacmmab@rsabﬂhewﬁ@icwlw asﬂletﬁmgmde@"ée diilye waxes or
o ok PGS B B RSB BFATB AR o1 o 1o
exanpl e,to dbduk SGUMg/BEdnTENNe acti vRlih e & nﬁ?ﬁé fdrihisteddd fAn€1 td6 M form of a
medi cat ed pl aster, patch or nenbrane.
a day, suffi cient to exhibit the desired activity.
No unacceptable toxicological effects are expected when compounds of the
present invention are administered in accordance with the present invention.
20
The biological activity of the compounds of Formula (1) are demonstrated by
the following test:
Biological Assay
S. aureus or E. coli PDF activity is measured at 25°C, using a continuous
25  enzyme-linked assay developed by Lazennec & Meinnel ("Formate dehydrogenase-
coupled spectrophotometric assay of peptide deformylase”, Anal. Biochem. 1997,
244, pp.180-182), with minor modifications. The reaction mixture is contained in 50
uL with 50 mM potassium phosphate buffer (pH 7.6), 15 mM NAD, 0.25 U formate
dehydrogenase. The substrate peptide, f-Met-Ala-Ser, is included at the Kpg

30 concentration. The reaction is triggered with the addition of 10 nM Defl enzyme, and

absorbance is monitored for 20 min at 340 nm.
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-78 WO 02/ 070541 2 9 AUG 20G5 PCT/ U S02/ 06275 Preferably the conposition
is in unit dosage form for exanple a tablet, capsule or netered aerosol
dose, so that the patient may adm nister a single dose. Eggg [()j ?ge uni t
for oral adm nistration contains suitably fromO0.1 ng to U Kg, and
pref erabMP ®208¥#1 ng to 100 ny/ Kg, and each dosage uni t PEBESERBAteral 5
adm ni stration contains suitably fromO0.1 ng to 100 ng/Kg, of a conpound
of Formula (1) or a pharmaceutically acceptable salt thereof cal cul ated
as the free acid. Each dosage unit for intranasal admnistration
contains suitably 1-400 ng apd. pref.erably 10 to 200 ng per person. A
topi cal formul ation contai ns‘ggﬂﬁ!‘:&g‘f@{‘g@b tyt‘gssa%. 0% of a conpound of
Formula (1). 10wR&B-cHRi dXindORBUE ab@Giy™RAs fRferMlRl B Btdth ShicAldiffod S
suitably about 0.01 ng/Kg to 40 ng/Kg of a compound of Fornmula (1) or a
phar maceut using | the adyaégnab bCemgutiae f@mé?lé@cfal chabonitanye Stanslardn e (FCEBShci d.

0. 001 ry) KECTB gt Rt PRRRER I Bkl ior By ' Spedpibl Y wout

phar maceut T&al foy Baseas tigd|Growahdrobibalye qincepbetddob e thfasnde R rdif)eeriaci d.  The
daily 1.5 dosage reginen for_ intranasal adm nistration and oral

i nhal at i oncampogpd wapieyted i sarial tyo-fold dikwigns BoRingdPEEY. 86 0 64rmeg/mdt Ave

i ngredi ent L QJ k i . i cient to
exhibit th® e(')sfiq?e‘c’g-(‘jlirzg?(g:twie?/e'lI ﬁaﬁqﬁg "gir?éc(j:aé% tggfsﬁegff)g%g%&/g?fctgw%?? etts are
expect ed wabsrawongiciinsd Staphylbtwecuspaueas r@xfordy Snaphydocogces ks WEUBRB i n

accordapnce_with the present .invention. 2Q. The _biol ogical .acti vi of the
cpnpouﬁgs Btetegeaehy ‘(CTI)S‘S gr eérﬁgﬁ‘iﬂ"l%‘{sr 5"(‘3881%9’ _}%ﬁé"c’f’_ Yol “anEs{Q.Y'
. Bi ol ogi cal H&éﬁ(ﬁﬂﬁil% ialh&izae ONEﬁCI(}OngrBQﬁa agithiyhdl¥ '1501?@%@15@6&@65 25C,

using a continuous 25 enzyne-linked assay devel oped by Lazennec &

Mei nnel (" Preumaniae déBY.dSberipcosens pravploatie SNERT SYigptoorasys ipocwBeUae of

pepti de d lasey:, a i 7o , w80-.482) . .with mnor
nodi fi cat ?‘g%@ﬁeﬁpe&@i %Ancrghg? ft}?g] af’é%%ocr?thai%%(g@?%%g 111}]% @?’#‘] 0 mv

pot assi um jhibplyatenchutdtion (NIH)7wey ,defebminibll NADhe OlodsiUchaen®@dtion of

dehydr ogenase. The sybstrat e'LSﬁil?’pti de, f-Met-Al aéaSer, is included, at the
KM 30 bnceaminoyed dhat inkiBiteds Xisfhle, grqvhy ¢ K muFas Feader W ashwsed dRi 3#8nilof 10 nM

Def 1 enzy e @ffing the MIC endpoint.
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absorbance is nmonitored for 20 mn at 340 nm -79 WD 02/070541 2 9 AUG
2005 PCTI US02106275 Antim crobial Activity Assay Wol e-cel |l antim crobi al
activity was determ ned by broth mcrodilution using t he 2 ¥aAUbOHE
Conmi tt evd @r076841 ni cal Laboratory Standards (NCCLS) 5 rerusomeried
procedure, Docunent M/-A4, "Methods for Dilution Susceptibility Tests for
Bacteria that Grow Aerobically" (incorporated by reference herein). The
conmpound was tested in serial two-fold dilutions ranging fromO0.06 to 64
mcg/ M. A panel of 12 strains were evaluated in the assay. This panel
consi sted atipglafmfd iswi ng | aboratory strains: Staphyl ococcus aureus

Oxford, St Pphylf%gfﬁﬁ%{ﬁ“}%{?g%ﬁﬁ%p | %ia(}?l Ent erococcus faecalis I,

Ent er ococcls faeca us 1nfluenzae Q1|, Haenophil us

i nfluenzae NEMC 1, Moraxella cataRthalQ s 1502, G5treptococcus pneunoni ae
1629, Streptococcus pneurmnieye NlEB?, tre to;:)ic;us pneunoni ae N1387, E.
coli 7623 (Acr ABEFD+) andglE” TR AByy”. The m ninmum inhibitory
concentration (MC) was deternilned ds the | owest concentration of 15
conpound that inhibited visibl & grotith. .Y, nPror reader was used to
assist in determning the MC endpoint. -80 02/ 070541 What is clained
is: 1. A conpound according tg)l-‘p&rmlpm:,'(&)a:boﬁ@; 0O f (LJIXNRN Y-N

I~50 HY ~-RO%H (1) X=0O NR3orabond;
Y =0, CHy orabond

wherein:
R represents:
C»_g alkyl (optionally substituted by alkoxy, halogen, or Cj.3 alkylsulfanyl),
10 Cy.6 alkenyl (optionally substituted by alkoxy, bhalogen, or Cj.3
alkylsulfanyl), C2.g alkynyl (optionally substituted by alkoxy, halogen, or C1.
3 alkylsulfanyl), (CHZ)n—lC?,_ﬁ carbocycle (optionally substituted by alkoxy,
halogen, or Cj_3 alkylsulfanyl), tCHg)an4 {where R4 is phenyl, furan,
benzofuran, thiophene, benzothiophene, tetrahydrofuran, tetrahydropyran,
15 dioxane, 1,4-benzodioxane or benzof1,3]dioxole; R4 is opticnally substituted
by one or more Cl, Br, I, C}.3 alkyl (optionally substituted by one to three F)
or Cj_» alkoxy (optionally substituted by one to three F)};
R1 represents:
hydrogen, Cj.g alkyl (optionally substituted by hydroxy, halogen, amino,
20 guanidino, phenyl, pyridyl, pyrrolyl, indolyl, imidazolyl, furanyl,
benzofuranyl, piperidinyl, morpholinyl, quinolinyl, piperazinyl or
dimethylaminophenyl) or (CH2),—C3.7 carbocycle;
R2 represents:
hydrogen (provided that X is not O), C1.3 substituted alkyl, C5.3 substituted
25 alkenyl, Cp_3 substituted alkynyl, (CHp)y—C3.¢g substituted carbocycle, aryl,
heteroaryl, heterocyclic, carboxy (provided that X is not NR3 or O) or
aminocarbonyl (provided that X is not NR3 or O);

R3 represents:
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Y=0, CH2or abond 2 9 AUG 20C5 PCTI US02106275 wher ei n: R represents: C2-6
al kyl (optionally substituted by al koxy, hal ogen, or Zeézngl | sul fanyl ),
10 C2-6 al kenyl (optionally substituted by al koxy, haI og Z&BSI -

al kyl sul Mmanhg207¢s4C2- 6 al kynyl (optionally substituted byParfssos215al ogen,
or C1- 3 alkylsulfanyl), (CH2)n-C3-6 catbocycle (optionally substituted
by al koxy, halogen, or C1-3 al kylsulfanyl), (CH2)n-R4 (where. R4 is
phenyl, furan, hydespzefof grkubitfnatecphl&pe,phhqmzmtrhapp@men tégRthef ydirRd ur an,
tetrahydr opyran, 15 di.oxane, 1, zo i oxane or benzo[ 1, 3]dioxole; R4 is
optional |y subs#i: e gHtrogsp gam (S’r“’ othey aregattached tq_form jagy PPHOSAHY onal | y
substituted by 8 || tituted
by one to threeﬁlg g haéﬁg%égl}églgrwlgﬂ]ﬂ Ogtrlgﬂéglg)ﬁysea?cpaﬁ 9:29 ﬁ(éer)('%b:i)y(?)inaI |y
substituted by dry:d;ccnnyl heteaicggimmgam no, 20 guani di no, phenyl pyridyl,

pyrrolyl, ndoI W ra yI benzof uranyl, piperi di nyl ,
nor phol$ eﬂ%lq orﬁl%’(‘ﬁlﬁ‘? or di met hyl ar ni nophenyl) or
(CH2) n- @-?rgﬁggggﬁxpm{%ﬁ?agoeﬂeﬁsbgﬁ@s hydrogen (provided that X is not

0), C1.3 substituted kyl , _3 substituted 25 al kenyl, C2-3
substi t ut e@l—éHéynyI (CH2) n---C3-6 substituted carbocycle, aryl,

heteroaryl e C - OV . s not NR3 or 0) or
am nocar bonyal %{zbééo&%}’edle)%ﬁp ﬁ’?org%glﬁgf%{l&ﬁl&g&%rahgg ; eé@t represents: -81 WO
02/ 070541 2 9 AUG 2005 PCT/ US02/ 06275 hydrogen, C 1-3 substituted al kyl,

phenyl . or_may be taken together with R2 and the n en afomto whi ch
t hey al® a?t achddceBPeUIAnas N laged ot §1Pm shyp 84t tLEl?"eo‘I h%‘g’égoé ¥E ring
- which is opti O%L_]hgurgﬁ{ﬁpd to an aryl, a heteroaryl, or a second

het erocyclic ring; X repr esent s 0, NR3 or a coval ent bond;
/x\[r . )‘k
YR
~ X = 0, NRj3 or a bond;
' Y = O, CHs or a bond
15 or a salt, solvate or physiologically functional derivative thereof.
3. A compound as claimed in claim 2, wherein R1 = H; or a salt, solvate or

physiologically functional derivative thereof.

20 4. A compound as claimed in claim 1, wherein X = O; or a salt, solvate, or

physiologically functional derivative thereof.
5. A compound according to claim 4 selected from the group consisting of:

25 N-Butyl-N-(t-butoxycarbonyl)—N’—{ (2R)-[{formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
N*Butyl-N-ph'cnoxycarbonyl-N “{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
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Y represents 0, CH2 or a covalent bond; n = 0-2; or a salt, solvate, or
physi ol ogi cally functional derivative thereof. 10 2. A corfpg)mmgﬂg§
claimed in claiml1, with the followi ng absolute configuration: X = 0,
NR3 or aweonr®yesdy = O, CH2 or a bond 15 or a salt, sol vRCBUBN2/06275

physi ol ogically functi onal derivative thereof. 3. A conpound as clai ned
inclaim2, wherein Rl =.H or a salt, solvate or physiologically

functional deriNaiobusl-NI@baRixyca?bbngl)- M{ccm)p[@mrwdymydxokﬂxmabmemy@} aiml1,
wherein X = 0; or a salt, solvate, or physiologically functional
derivative thereof. lgptasap)ﬂb-h&;aﬁw according to claim4 selected fromthe

t { -
9L0uP, o L i R AU AN GRSl

N- But yl - N- phenoxycarhbmaytblehfdréﬂR) [(for rryl hydr oxyam no) net hyl ] -

hept anq h 'n s 2.9 AUG 2 2/ 41 PCTIUS02/ 06275
N- IIosobu%/yl )] N- {t I &'&Eéé’h‘ﬁ")vc ODIYB??T-GQQ (’F@%{}EWG PURR)TREONY et hy! | -
hept anoyl }- hydr a2| mepta%yllp.gmgﬂﬂ,g N- phenoxycar bonyl - N (

(2R) - [ (formyl hydr oxyam no) et hy Ig hept anoy! E hydrazi ne. 5
N- Phenet hyl - N- (¥- ﬂae%bwbmtbﬂr&l(& lNDXyCQerﬂ}[lXNo Zryl hydr oxyani no) net hyl ] -

[(Tor myl hytiroxyam nd\ ReR S HERFD I il haticar boryt ) - =(2

N-Benzyl - N- ('t - INHBeryyt-aN- bcbtydx)ycdlbo:fyl)aw{{Qt[oﬁomylhytﬂbmymm)ﬂﬁmyqt hyl]- 10
hept an } - hydr azi ne. g FYY—.C{” di n-3-yl -propyl)-N-(t-butoxycarbonyl)-N
-{ 2- (i/forrryl hydroi’?&‘ﬁi“ﬁb #4%% - hept anoyl } -hydrazine.

Bl s e A
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-(2-Morpholin-4-yl-ethyl)-N-(t-butoxycarbonyl)-N-{ 2-
[(formylhydroxyamino)methyl]-heptanoyl} -hydrazine.
- 15 - N-(4-Hydroxy-butyl)-N-(t-butoxycarbonyl)-N"-{ 2-
[(formylhydroxyamino)méthyl]-heptanoyl }-hydrazine.
N-(4-Amino-butyl)-N-(t-butoxycarbonyl)-N*-{2-
[(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.
N-(Tetrahydro-pyran-4-yl)-N-(t-butoxycarbonyl)-N{ 2-
20 [(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-Methyl-N-(t-butoxycarbonyl}-N*{ 2-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-(3-Aminopropyl)-N-(t-butoxycarbonyl)-N*{2-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
25 N-(t-Butoxycarbonyl)-N-{ (ZR)-[(formylhydroxyamino)methyl}-heptanoyl } -
hydrazine.
N-(3-Hydroxypropyl)-N-(t-butoxycarbonyl)-N*{ 2-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-Butyl-N-(t-butoxycarbonyl)-N'-{ (28)-[(formylhydroxyamino)methyl]-
30 heptanoyl }-hydrazine,
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1.5 N (4-Hydroxy-butyl)-N(t-butoxycarbonyl)-N -{ 2-
[ (form yl hydr oxyam no) net hyl ] - hept anoyl }-hydrazi ne.
N- (4- Am no-butyl)-N(t-butoxycarbonyl)-N 12 [(forrnyl
hydr oxyam no) net hyl ] - hept anoyl } -hydrazi ne. 13 AUG 2005
N- ( Tet r aNg@ie2007984k an- 4-yl ) - N- (t - but oxycar bonyl ) -N (2 20PCT/US02/06275
[ (fornyl hydr oxyam no) net hyl ] - hept anoyl }-hydrazi ne.
N- Met hyl - N- (t - but oxycar bonyl )-N -{ 2-[(fornyl hydr oxyam no) net hyl ] -
hept anoy!l } - hy dNaBaityIeN-(Phelndxydaiboapd-dPY {25y drinyitiyideogyeamepmapmhy N ( 2-
[ (fornyl hydr oxyam no) net hyl ] - hept anoyl } -hydrazine. 25
N- (t - But oxycar bony| )eRtanoylidmsltagine.or ny| hydr oxyani no) net hyl | - hept anoyl
hydrazi ne. N ( 3xhiygs ) = YiC -~ fo2-
iy dd @ibﬁ@ﬁ?%ﬁ%ﬂ ﬁflyeh#i]?%}(h%%%ﬂ%y% Nz

[ (fornyl hydr oxyam no) net peanoy

N- But yl - N- ( t - but oxy défioboylrydrofy arhinpasithyl]-heptanpyHyldeszyrai no) met hyl ] - 3

hept | }-h iLhe. -83 } 541, 2. 9 AUG 200 PCT] USQ2106275
N Buty Y { phenG B AP L RGP R R R BB Rty
hept anoyl }-hydrazi nfdrazine.

N-[ 2- (4- D et hyl am nophenyl )ethyl]-N-(t-but oxgcarbonyl )-N i 2-

[ (f or nyl hydr oxyNdentybNré tiviaxycasegay Brihyi12- [[forryibydex yamin@methyl]-

N- (t - But oxycar bonyl )= N -] .2- | hydr oxyam no) et hyl ] - hept anoyl }-
hydrazi ne. N Pentyl -%—%Pbgﬁthgé%é%onyl )-N - |

2- [ (f or nyl hydr ody[2411 Haxda3hyli-pthyRapltdnmrldarborghad i fze. N[ 2- (1
H 1 ndol - 3-yi)-ethyl]-N(t-butoxycarbony|)-N- {2 10
[ (for m® hydr oxyam nd}fﬁﬁpﬂwfffpﬁ@ﬁ{l&?igﬁh)fh-fLCHVa?)’A}:‘PWg@ZI"c- _
hept anoy! ) hyc 26 ey N el She TR (oA e a e e )
2- [ (f or nyl hydr oxyamiheplaneyliwplydrazinept anoyl ) - hydrazi ne.
N-Cyclohexyl-N-(t-butoxycarbonyl)-N"-{ 2-{(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
15 N-(1-Ethyl-propyl)-N-(t-butoxycarbonyl)-N-{ 2-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-Isopropyl-N-(t-butoxycarbonyl)-N"- { 2-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-Propyl-N-(t-butoxycarbonyl}-N-{ 2-[(formylhydroxyamino)methyl}-
20 heptanoyl)}-hydrazine.
N-Ethyl-N-(t-butoxycarbonyl)-N"-{ 2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
N-Methoxycarbonyl-N™-{ 2-[(formylhydroxyamino)methyl}-heptanoyl }-
hydrazine.
25 N-{[1-(3,5-Dimethoxyphenyl)- 1-methyl-ethoxy]carbonyl }-N-{2-
[(formylhydroxyamino)methy!]-heptanoyl }-hydrazine.

6. A compound as claimed in claim 1, wherein X = NR3; or a salt, solvate, or
physiologically functional derivative thereof.
30

7. A compound according to claim 6 selected from the group consisting of:
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15 N-(I-Ethyl-propyl)-N(t-butoxycarbonyl)-N- (2-

[ (fornyl hydr oxyam no) net hyl ] - hept anoyl }-hydrazi ne.

N- I sopropyl - N-(t - but oxycarbonyl )-N - (2-[ (fornyl hydroxyalng M?r@@ﬂéhyl ]-
hept anoyWwaotozetosar azi ne. N-Propyl - N-(t-but oxycar bonyl ) - Neet/uso2/0627s

2-[ (fornyl hydroxyam no) net hyl ] - 20 heptanoyl } -hydrazine.

N- Et hyl - N- (t - but oxycar bonyl )-N - (2- [(for rryl hydroyyam no) net hyl | -
hept anoyl ) -hydrazi ne. N-Methoxycarbonyl -

[ (fornyl hydr oxyam no) net hy I}]m!hept anoyl % hydr azine. 25

[NE]i[l (|3h5dD| rre‘ﬁmfogl%é(ﬁyn?t pr@enamthel dahepY A UYL} - N - gz-A |
or roxyam . e co oun as
cl ai mam(; i % cl a%/m 1, [)é]}sye]ifyﬁﬂ &y%&gﬂ&ﬂ? ﬁ)&% [I"p)p]y g%cﬁ v

physi ol ogi cal | yNiqudtN-dipaényﬂiﬂdhhuaihonﬂ-NhE(QRM(forﬁ@rll@dm&yamfmﬁruaﬁylacCor di ng
to claim6 selected fromthe grqQup consisting of -84 2 9 AUG 2005 WO
02/ 070541 PCT/ US02106R#movik-BYAT33i08: [ ( 4- et hyl pi perazi n-1-yl ) carbonyl]-N -

{ (2R) - [ (T or mpliaye 8K aawm. %hlyl?@ﬁbquﬁy%ﬁy gﬂ%ﬁcﬁﬁnt

N- But yl - N- di phenyl m nocarbony xyam n(%) methyl]- 5
hept anoyl } -hydr azmnﬁan@lBhqum—(t but yl am no) car bonyl -

2-[ (f | h d
I(\l- BL'E yFr rrI\l-yph)e/n ”&B %Ktﬂﬁ’/ %arboeﬁé?q?%/{g%’ ﬁ?f’ﬁﬂ’if@%’&sﬁwﬁﬁ%ﬂt hyl ] -
hept anoyl } - hydr azi n@te%t?a yl}- kslydrazme

N-Butyl -N-[(3,5-di ne dr o-i soxazol | ) am nocar bonyl]-N -(2-
[ (fornf hydr oxMumb-)\\héﬁﬁ;dll]ﬂeﬂhébgéﬁdwﬂrq-lsmﬁa‘i—iyé@nmocarbonyl]-bl’ {2-

Bty L ot P GARN ihay ie
N- Phenyl am nocawmm.lN.Nlﬂorﬁhdlmf@ylmakﬁmgln@@{am no) et hyl ] - 4- phenyl - 15

but anoyl } -hydrazine. N-Phenylam nocarbonyl-N_{
2-[ (f or myl hydr oxyamilf{erpmisyaxyamineipehyl) peptanoyl}-hydrazme

N-Phenylaminocarbonyl-N-{ 2-[(formylhydroxyamino)methylj-4-phenyl-
15 butanoyl }-hydrazine.
N-Phenylaminocarbonyl-N'-{ 2-[{formylhydroxyamino)methyl]-hexanoyl } -
hydrazine.
N-Phenylaminocarbonyl-N-{ 2-[(formylhydroxyamino)methyl]-3-phenyl-
propanoyl }-hydrazine.
20 N-Phenylaminocarbonyl-N*-{2-[(formylhydroxyamino)methyl}-3-(3,4-
dichlorophenyl)-propanoyl}-hydrazine.
N-Phenylaminocarbonyl-N™-{2-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.
N-(3,4-Dichlorophenylaminocarbonyl)-N>-{2-
25 [(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-Phenylaminocarbonyl-N-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine,
N-(3,4-Dichlorophenylaminocarbonyl)-N™-{(2R)-
{(formylhydroxyamino)methyi]-heptanoyl }-hydrazine.
30 N-[(1-Morpholin-4-yl)carbonyl]-N"- { (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
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hydrazi ne. N-Phenyl am nocar bonyl -N - {

2-[ (fornyl hydr oxyam no) net hyl ] - 3- phenyl - propanoyl) - hydr? @ﬁ.mgo

N- Phenyl anmi nocar bonyl - N={ 2- [ (f or myl hydr oxyam no) net hyl ] - 3- ?£ -

di ehl or opeeA7954pr opanoy!l }-hydrazi ne. N Phenyl am nocar BOTAS0246275{

2-[ (fornyl hydr oxyam no) net hyl | - hept anoyl } - hydrazi ne.

N- (3, 4- Di chl orophenyl am nocarbonyl )-N (2 25

[ (fornyl hydroxylar['(mm)em ehyli@gihamnhohyl}-NW @R)zi ne.

N- Phenyl ani nocar bonyl &%ZR) [.(for nﬂi?}ﬁ/dr oxyam no) met hyl ] - hept anoyl)
SR GALL beiAgey L

-hydrazine. N-(3,4- Eﬂ%’ﬁf‘b‘h {‘Z“(?R)
f or myl hydr ox D& HHL ne.
I[\IE[(lnylvbri;hol i %ﬁmzﬁ)) car%ggﬂep??' ((2R }[P?\y I hydr oxyam no) met hyl ] -
hept anoyl }- hydrazi dﬁomﬂﬁy&o@aﬂﬂ@)@%ﬁl]ﬂ@@ﬂdﬁ?ﬂﬁﬁmm / US02/ 06275
N-[ (2- Met ho m noc onyl.]-N ). -
[(1[(()r thyd)r(gg;ﬁm% r‘fébtl?‘fw HS%‘PQW""?! ﬁ‘&ﬁ%&l ne.
N-[ (2, 4-Dichl h -
[(H)r nyl hygr og;g% ﬁoq;{ ﬂhf& Hep tano I f h&@@ay;}l 1rlfv’édrazmSc
N-[ (2, 6-Di chl orHﬂfﬂerW&mpn@@aflbﬂmqonN]-N-(i(@ﬁ) [ (formyl
hydr oxyam no) net hyl -he
NY[ (4- K/Et hyl - ) pi pe)r/a]z[(fﬁ ‘Pﬁyﬁ}%’%ﬂ% #‘ﬂxﬁ%’f@%ﬂ} -hydrazine.
[ (fornyl hydr Oxymmmghlwmydlﬂuomﬁémﬁ ymmhmddsaaadﬁqu {(2R)
N-[ (4-Chloro-3-trifluoronethyl phe amnocarbonm 2R)- 10
[ (form® hydr oxyam nd}fﬁﬁilﬂ!)}’qro’ﬁ‘éml Ghyh-heptaney})- rdzmc
[

(Met hyl - pherNI fﬁo%h%ﬁi}gx%%)]:ar%rgl]{l% bpy.[ (fornmyl hydroxya

ni no) met hyl | - hept noy ound as clained in claiml,
wherein X is a coval[eflotrnjdbydioxyatmm))mahyl}-heﬂﬁnm]-hyaira,ineor physi ol ogi cal |y
functional derivative thereof. 9. A conpound according to claim$8
selected fromthe group consisting of:

N-[ (Phenyl gm nog %Bﬁlﬂmﬂd) asCMiReM ¥l d1aith 1 {WRin X is a covalent bond: or a salt,

15 solvate, or physiologically functional derivative thereof.
9. A compound according to claim 8 selected from the group consisting of:

N-[(Phenylaminocarbonyl)-carbonyl]-N*-{(2R)-
20 {(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
N-Butyl-N-{[1-(t-butoxycarbonyl)-piperidin-4-yl]-carbonyl } -N™-{2-
[(formylhydroxyamino)methyl}-heptanoyi}-hydrazine.
N-Butyl-N-{[(1-t-butoxycarbonyl)-pyrrolidin-(25)-yl]carbony! }-N-{2-
[(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.
25 N-Butyl-N-{[(1-t-butylaminocarbonyl)piperidin-4-ylJcarbonyl }]-N*-{ 2-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
N-Butyl-N-{{(1-t-butylcarbonyl)piperidin-4-yllcarbonyl }]-N*-{2-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-Butyl-N-[(1,2,3,4-tetrahydro-quinoxalin-2-yl)carbonyl]-N'-{ 2-
30 [(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
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20 [(fornyl hydroxyam no) net hyl j - hept anoyl }-hydrazine. N-Butyl-N ([
1- (t-butoxycarbonyl)-piperidin-4-yl]-carbonyl } -N-( 2-

[ (fornyl hydroxyam no) met hyl ] - hept anoyl }-hydrazine. N-Bu ﬁIA%—%ﬂ%

[ (1-t- buwskiz@g®abnyl ) - pyrrolidin-(2S)-yl]carbonyl}-N 1BCT/US62/06275

f or nyl hydr oxyam no) net hyl ] - hept anoyl } -hydrazine. 25 N-Butyl-N
(1-t-butyl am nocar bonyl) pi peri di n-4-yl]carbonyl } ]-N (2-

f or myl hydr ox yldsgp-Mithedyphdnyldeetypd) a¥td (AR} (fohyydhalzoxyemindynBhy4 - N-  (
1-t-butyl carbonyl ).pi peridin;4-yl]carbonyl } ]-N-{ 2

f or nyl hydr oxyani n eH@P?\X} ]hy‘#éﬂ%(%moyl } -hydrazine.

N-But yl - N-[ (1, 2 PnéndxghécaIner(e2ruiRaphydiodapin)edonteprahbyl - 2- 30

[ (fornyl hydr oxyam no)xﬁeteﬁcl ] -{ﬁze%noy { -)ﬁ/;/dra(gi ne.?n- 8%3 V\¢§ %2/ 070541 2 9
AUG 2005 PCTI US02/ odp@ezive( p- Met hoxyphenyl acetyl )-N -

N Phenchyacet vl VP TEEary BRSPS B e RS Ry -

hydrazine. 5 heptanoyl }-hydrazine.
N[ ( p- Met hoxy- phenox face){ I f’ N- {[( 2]@ ég or nyl hydr oxyam no) net hyl | -
hept anoyl } - hyRh(kSilfighloreppenybagstdhNoHEBEfgmyHtydoxyjmigoimethyl]-
-((2R) - [ (fornyl hydr ] byl ]1- heptanoyl }-hydrazine.
N- (3, 4-Di chl orophen%g%gﬁ/]r%&ﬁlné&l?) -[ (fornyl hydroxyanl i no)net hyl]- 10
?g% aFoyI }- lhKdzﬁzﬂrmchlhko@ﬁtdyﬁnﬁyt:yla@b’ﬁ(@R))[(farr?yd?yd??ﬂrﬁx{o)methyl]—

- or nyl hydr oxyam no)rnet hyl]- heptanoyl }-hydrazine.
N-(2, 4&% chi orophen;}\epté}e%‘%lg/'ﬁy&rﬁgm%'( 2R)- [(fornyl hydroxyami no)nethyl] -
hept anoyl ) - hy drgEi8xychbonyl)carbonyl)-N-{ (2R)-[(formylhydr ' thyl}-
N-[ ( Benzof ur an-]g'-%yl ))éberacr bgﬁgﬁd—r ﬂ"( 2R){E [ 8f[g)‘r)rrrr?/¥ h};/dcr’xgg/nénn%)ﬂg) )rlnlst hyl ] -
hept anoyl }-hydr azi deptanpyl-hgdigtistil or ophenoxyacet yl )-N - (

(2R) - [ (for nyl hydr 1,0 - r - [ne. .
N- (3, 4- Di et ho@' %@?@8@%%@}? g%‘ﬁﬂ%l&%‘%ﬁ‘ﬁéﬁé@%ﬁ%ﬂ%ﬂ et hyl ] -
heptanoyl }-hydrazine.
15 © N-[(Benzofuran-2-yl)carbonyl]-N-{(2R)-[(formylhydroxyamino)methyl]-

[(
([
[ (
[(
[ (

heptanoyl}-hydrazine.
N-(2,3-Dichlorophenoxyacetyl)-N*-{ (2R)-[(formylhydroxyamino)methyi}-
heptanoyl }-hydrazine.
N-(3,4-Dimethoxyphenylacetyl)-N-{(2R)-[(formylhydroxyamino)methyl]-
20 heptanoyl }-hydrazine.
N-{(1H-Indol-2-yl)carbonyl]-N"-{ (2R)-{(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-[(2-Methyl-pyridin-3-yl)carbonyl]-N-{(2R)-
[(formylhydroxyamino)methyl]-heptanoy!}-hydrazine.
25 N-{(5-Methoxy-benzofuran-2-yl)carbonyl]-N"-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-[(2,3-Dihydro-b¢nzo[ 1,4)dioxin-(28)-yl)carbonyl]-N>-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(Quinolin-2-yl)carbonyl]-N-{(2R)-[(formylhydroxyamino)methyl]-
30 heptanoyl}-hydrazine,
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20 heptanoyl }-hydrazine. N-[(1 H I ndol-2-yl)carbonyl]-N{

(2R) - [ (for nyl hydr oxyam no) net hyl ] - heptanoyl }-hydrazine.

N-[ (2- Met hyl - pyri din-3-yl)carbonyl ]-N -{ (2R)- 79 AUG 2005
[ (fornyl Wwadrexesam no) et hyl | - hept anoyl }-hydrazi ne. 25pCTUS02/06275

f
N[ (5- Met hoxy- benzof uran-2-yl ) carbonyl]-N { (2R
[ (fornyl hydr oxyam no) net hyl ] - hept anoyl }-hydrazi ne. .
N-[(2,3-Di hydrqaiegmz@h-Tla:réﬂyat@zgmnol(xzém)ad:b&gﬂ]mﬂmtﬂt)- -] (2R)-
[(for rryl hydr oxyam no) net e‘/d!r hept ano ! razi ne _
ARG o aimirsh by by d e
N-T(1, 2 3 4- Teﬁéﬁ%dg'ﬁ'd&‘ﬁﬁ% Q%Qé‘iﬁ n@? "N - ( (2R-
[Nf{ ?[I_ rr%/ th(r]I oxy?m nc[][ﬂ(agﬁﬁlyjd}o)&yemimmhyﬂ-hc;hmthya}zhyiieazme.
rahydro-furan car
I[\IS]E?[I' rr}[ﬁ hKé(rj ox;}?ﬁ ﬁH)‘fZi@f‘%Tf}‘%/? Tyﬁﬁ%%i“yﬁ“hgé?iim ne. 5
etrahydro-fura i
[ (fornyl hyér oxyam ng§ n@ﬁ%ﬁ )ﬁg tano yl?qhﬁétﬁ} hydraz ne-
[N( ][(3 NFL hél bdﬁ-i@FMﬂrdml—lEnybfpmrbﬂquN] N- {gmat)_
or roxyam n ano - razine. .
N-[ (Py Jridin. 2 §| )acﬂ “]‘Yh%féff{*yf‘ 51’{‘%4’%‘& Hw%aﬂ ll§<3G‘£f“rﬁ"r‘i¢o) methyl]- 10
hept noyl} hydrngmﬂmn& ynja%ec[ya-w ({@Wﬂ%ﬁﬁgh?d}é%‘a}mnd)methyl]
H benzoi m dazol yl ] -propanoyl }
[ (f or Ml hydr oxyani ndicpeeew)-hydiegiwcanoy| hydra2| ne. .
hNel[o§ ;"Yn:);/lm) d'_ Eyfp '.;?[% gﬁ Rﬁ@%’ddyﬁé}lzyﬁ 1£{Zﬂ3)nzcllﬁn i 5¥3 Oy S peuayTy e by ! 1 -
(N-Z[ § 2- [I\/?]E hyl - ;5h6d7 Sefbm)ﬂi@;zIyWyﬁmlinb)rﬂithﬁphémg{rmyul-ﬁyélﬂazyde) carbonyl ]-N -{
or I 0X no) ne razj ne.
N-[ (1 soqui ng?/l HX'I&(P)YP Pﬂer X d NJ(’I‘E@SE@/‘BW&WHMWW‘%; met hyl | -
heptan oyl } -hydragj yN—hMré!Kb 8- Tetrahydro- [
1, 8]

napht hyr| di n- 2-yl carbon yl]-N- { (2R) -
. N-1(2-Methyl-5,6,7 8-tetrahydro—[1 8]naphthyridin-3-yl)carbonyl]-N™{(2R})-

[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-[(Isoquinolin-3-yl)carbonyl]-N-{(2R)-[(formylhydrox yamino)methyl]-
heptanoyl}-hydrazine.
N-[(5,6,7 8-Tetrahydro-[1,8}naphthyridin-2-yl)carbonyl]-N™- {{2R)-
20 [(formylhydroxyamino)methyl}-heptanoyl } -hydrazine.
‘N-(Phenylacetyl)-N™-{2-[(formylhydroxyamino)methyl]-heptanoyl}-
hydrazine.
N-[(3,4-Dihydro-2H-benzo[b][1,4]dioxepin-7-yl)carbonyl]-N™-{{2R)-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
25 N-[(1-Methyl-2,5-dioxo-imidazolidin-4-yl)acetyl]-N- {(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-(Phenylacetyl)-N"-{ 2-[(formylhydroxyarnino)methyl]-3-phenyl-
propanoyl }-hydrazine.
N-(Phenylacetyl)-N"-{ 2-[(formylhydroxyamino)methyl}-3-(3,4-
30 dichloro)phenyl-propanoyl j-hydrazine.
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20 [(fornyl hydroxyam no) net hyl ] - hept anoyl } - hydrazi ne.
N- (Phenyl acetyl)-N -{ 2-[(fornyl hydroxyam no) net hyl ] - hept anoyl } -

hydrazi ne. N-[(3, 4-D hydro-2H benzo[b] [ 1, 4]dioxepin-7-yl)TAyboityl]-N -

{ (2R)- [(fornyl hydroxyam no)net hyl]-heptanoyl) -hydrazine. 25
N-[ (1- Mewo2420381 di oxo-i m dazolidin-4-yl)acetyl]-N - ((2RET/US02/06275

[ (fornyl hydr oxyam no) net hyl ] - hept anoyl }-hydrazine. N-(Phenylacetyl)-N

(2-[ (fornyl hydroxyam no) met hyl | - 3- phenyl propanoyl) -hydrazine.

N- (Phenyl acet yl| N-[(-Irhidac] f1o1 ) 0endvy ] NX V2R itfplmipihidrok yadhiq@methyBO
di chl or o) phenyl - pr opanoyl i -hydrazine. -88 2 9 AUG 2005 WD 02/ 070541
PCT/ US02/ 06275 N- ( ( APHnaWl dwdizey benzoyl | - N

2R) - [ (f | higc 1 0) 5 BYhdridi Ninhosds.omd N
(2005110 MSRARTE B B bt gt |

(1 22R) D| [ g} f gr nyl hydr loxszRhﬁfmﬂwﬂr]ory@pin@)mhyl}hdMDﬂj"rhryérazracN [ (
(For my¥ hyar oxy St W PR AR T 2Ry IS ne.
N-[ 4- (4- Acetyl pi per ggfgg?#m&p}mwyﬁﬁnwebm%yﬂ }-hidRhzine.

[ (fornyl hydr oxyam n /1] - hept ano
(2R) - [ (f or ny| hyNrl8X§etetyvipipasaainy il iyl pkgrosyrsoly)l-N1U62Rydr azi ne. N { |

B Y Ao b AR SR Pebrabon Phiarkaib R -
1- Benzyl - 5- 0x0- NyFhien}ladttyl-N'2RR Y formghpiaytantino)Methyl {hepidyl ) -

[ (formyl hydroxyam no) net hyl ]-heptanoyl } -hydrazine. 15
N[ (5S)9Benzyl - 3, 6- dY&KiNS; per azi n- (25) -yl )acetyl] -N--{(2R) =

for myl hyd P T P A
N [ (Qui nol i L?ﬁlﬁr{;[2g}h@ﬁﬁ%@&?%‘%@&%@%ﬁﬁ?g%‘,%m no) met hyl |
p

hept anoyl ) - hydr azi fermihjdroxyanotdime@y \Hhppandybhiydradins. {
(2R) - [(Tornyl hygr oyl A8 b lidin IR SR 200N ) huy (BT 21 ne.
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
. 15 \ N-[(5S)-Benzyl-3,6-dioxo-piperazin-(2S)-yl)acetyl]-N-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(Quinolin-4-yl)carbonyl]-N*-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-[(Quinolin-8-yl)carbonyl]-N"-{(2R)-[(formylhydroxyamino)methyl]-
20 heptanoyl }-hydrazine.
N-{(1,2,3,4-Tetrahydroquinolin-8-yl)carbonyl]-N-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-(N"-Acetyl-L-tyrosyl)-N-{ (2R)-[{formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
25 N-[(1-Acetyl-1,2,3 4-tetrahydro-quinolin-6-yl)carbonyl]-N* { (2R)-
[(formylhydroxy amino) methyl]-heptanoyl }-hydrazine.
N-[(1H-Benzoimidazol-2-yl)carbonyl]-N-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-{[1-(2-Hydroxyacetyl)-1,2,3,4-tetrahydro-quinolin-6-yl}carbonyl }-N"-
30 { CR)-[(formylhydroxyamino)methyl]-heptanoyi }-hydrazine.
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N-[(1, 2,3, 4-Tetrahydroqui nolin-8-yl)carbonyl]-N - ((2R)-
or nyl hydr oxyam no) net hyl ] - hept anoyl ) -hydrazi ne.
N'-Acetyl -L-tyrosyl)-N -{(2R)-[ (fornyl hydr oxyam no) net %/M hept anoyl

—
~

dr azwoe2/@2bs41 PCT/US02/06275
1- Acetyl -1, 2, 3, 4-tetrahydro-qui nolin-6-yl)carbonyl]-N -{(2R)-
rnyl hydroxy am no) net hyl]-heptanoyl }-hydrazine.

1

r

H Benzoi m Nazoi-drtoy 5 yERamBemi]-N= 2R} [(f'éi'ﬁﬁ)ylhydroxyarmno)methyl]
nyl hydr oxyam no) net hy I -hept anoyl }-hydrazine. N-{ [
- Hydr oxyacet yl ) - PEmSYUr—*D’élta#laﬁydro qui nol i n-6-yl)carbonyl }-N- 30 {

21 070541, PO G BThRSS Bk MRRIGP b larsByBE B vy - © AUS 2005
IVL( 1;] olr rryl4h3é d(r]I oxymngalhymbhw:dmoz)hmmyanmpdahe}gy-dyca-mluﬂa m— .

t t -
rrn§|>/hy((:lrox dktﬁ%&'}%&f@ﬂxohé&)%&f{w]} mﬁ%%l)r :legg) 5 L (2R
1-Benzo[ 1, 3] di ox orrﬁ%erBﬁfagﬁ l’nl‘:fhyl] l'{egt%@y'l) hydrazmc

nyl hydr oxyam no) et ept anoyl razi ne.

;
3, 5- Di met hyN- {35 dhimethyl- pyxmdwmllmm}pbr)zoyw N{{(@RR)
;

| hyd
?ywbr%hgﬁ(ﬁaT SI &PBB%B%!P “‘5"%%] l'F%tPB ﬁri/ﬂmfﬁ?ﬁ?(yam no) net hyl ] - 10
anoyl) - hydngma% H&lhﬂr.wgér% &*qupsﬁmmﬁr&yhmémﬁwzoyll N {

[ (fornyl hydr oxyam no) net hyl ] ept anoy hydr azi ne
N- ( 3- Hy@r oxy- 3- net hyhcpmp)dﬂ.@yﬂr)azmb i (2R - [(for myl hydr oxyamni no) net hyl ]
hept anoyl } - hydrﬁ

N- ( 4- Net hyl ani noz[égﬁdé YS’ fpophdigr 4y VPl e bR L3R Y0y et hyi 1 -

hept anoyl } - hydr azi ne[(foanlbﬂdrbﬁﬁﬂﬁﬁmyieﬂ]bHthﬁﬂ@ur hj&ﬁ@imé yl)carbonyl]-N
{(2R) - [ (fornyl hydroxyam no)

N[ (1, 2,3, 4-Tet Ne{ﬁgl&fd&%’baﬁthﬁbb'fthﬂfwéﬂ {QI})C&IFOHB@V?DWWW)ER)‘WEO
[ (for rryl hydr oxyam ng)d g)yi E@noyl } - hydr azi ne.
N-[ (5-Chl or o- benzofur - car onyl]-N -f (2R)-

15 N-(4- Methylarnino -benzoyl)-N"™- {(2R) [(formylhydroxyamino)methyl]-

22777

[
f
(
-h
[
f
[
[(f
1-(
(2R

R

1A~
~ DN

-O|—|—h| —hr——h

N @
E_g

Z2o2%7 g

/-\j

heptanoyl }-hydrazine.
N-{(!1-Isopropyl-1H-benzotriazol-5-yl)carbonyl}-N-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(1,2,3,4-Tetrahydro-isoquinolin-(3S)-yl)carbonyl]-N™-{ (2R)-
20 {(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[{(5-Chloro-benzofuran-2-yl)carbonyl]-N-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
N-{[1-(Dimethylaminocarbonylmethyl)-3,4-dihydro-2H-quinolin-6-
yllcarbonyl }-N'-{ (2R)-[(formylhydroxyamino)methyl]-heptanoyt } -
25 hydrazine.
N-[(2,2-Difluoro-benzeo{1,3]dioxol-4-yl)carbonyl]-N-{ (2R )}-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(5-Amino-benzofuran-2-yl)carbonyl]-N™-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
30 N-[(4-Oxo-1,2-dihydro-4H-pyrrolo[3,2, 1-ij}quinolin-5-yl)carbonyl]-N™-
{(2R)-[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
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[(for nyl hydr oxyam no) met hyl ] - hept anoyl ) -hydrazine. N-{ [
1- (D et hyl am nocar bonyl net hyl ) - 3, 4- di hydr o- 2H qui noI i N-6- g bonyl
}-N -( (2R)-[ (fornyl hydr oxyam no) net hyl ] - hept anoyl }- 25 lI!a2| ne

oo A B R g Lo | TR 02,
or nyl hydr oxynr[(:nm)e by 1,8 heemh %lr 6}13%5}1(%1'% B@l)ca:ba@ljﬁmf(iaﬁm no- 1

ndol - 2-yl ) carbonyl )] -N &OZR) oxt/ram na) met hept anoy|
}-hydrazine. N-[(1- yhhy wa@nmfr@ﬂw aﬁa@oxﬁ hydspaing.6- yi ) car bonyl ] - N

N (.79, 26”‘;{@?{@?@@’ %q‘agﬁ%mﬁ’m“%’ A e Ak PP
benzocycl opent adecer{{&»nylyl)xg(&bmnyhd)mhlhy(] l(eﬁtﬁbleyl}-hydrazme
[(TormyLhydroxygm e met oyl Sy Pl 22 ne:
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(1-Methy!-1,2,3,4-tetrahydro-quinolin-6-yl)carbonyl]-N-{ (2R)-
{(formylhydroxy amino) methyl]-heptanoyi}-hydrazine.
N-[(6,7,9,10,12,13,15,16-Octahydro-5,8,11,14,17-pentaoxa-

N-[(-2 2- B 20836541 benzo[ 1, 3] di oxol -4-yl ) carbonyl] - N -{ PORYS02/06275
[ (fornyl hydr oxyam no) net hyI ] - hept anoyl } hydr azi ne.
N-- [ (5- Am no- benzof ur an- 2-yl ) car bon 2R)
[ (formyl hydroxyHPﬁ(?rﬁ)/debr}mﬁe'pl!a éywb?ﬂythdf(&E)-ne 30
N—40<I2dhd | I bonyl ]-N -
(2[§ [(formyi hy:jr)c/)x; rO%ﬁwﬁ% "}’§AH°’R%H%?‘ g e Dbl o
02/ 070541 PCT/ USQ#- Qﬁﬂﬁylﬁeﬁio?urhhdrwmwﬂ$—MQ@anan 2-yl )car bonyl ]-N ={
(2R)- [ (fornyl hydroxyam no) net -he t anoy )Adra2| ne.
N-[(6 Met hoxy- benzofﬁéﬁoarﬁmy‘}rpwé@flg)rffhﬂ lxep(amll ydrazine.

fo hyd 5
N[ (5- Aot am ARy aFra bR R AR T 0
((for my| hydr oxyam nouﬁmhhlhydrohmnw)mpthy}] heptansyd p-hydrazine.
N-[(2,3-D hydro-b 4]1d b 2R
[(1[£)r myl hyd)r/oisgﬁf?nni er}’?lz?rép%ﬂ Wﬁ%@ﬂ%lfﬁy@ﬁ( -
N- [ (3- Ani no- 4, 6- dlme[g R¥hyth @L)?man&ahewyuqieﬁraaom bk 1-N - { (2R 10
[ (fornyl hydroxyam no met}‘gy%j"ii hept ano ydraz
N-[ (2- Met hyl - 5, B;[(3-8mting-# Sdinethy]- &lrﬂ]l,ﬁetﬂh!rtﬂyn Edfil)narBOl;Ml])-Héf(BBhyl] N
((2R) -

[

f

[

20 benzocyclopentadecen-2-yl)carbonyl]-N*-{ (2R)-
{(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(2-Benzo[1,3]dioxol-5-yl)acetyl}-N-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-Pentanoyl-N*-{2-[(formylhydroxyarnino)methyl]-heptanoy! }-hydrazine.
25 N-Benzoyl-N"-{ 2-[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-Trifluoroacetamido-N™{2-[(formylhydroxyamino)methyl]-heptanoyl}-
hydrazine.
N-[(3-Hydroxy-naphthalen-2-yl}carbonyl}-N'-{ 2-
{(formylhydroxyamino)methyl]-heptanoyl }-bydrazine.
30 N-Phenylacetyl-N™-{2-[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
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N-[ (2-Benzo[ 1, 3]dioxol-5-yl)acetyl]-N ={ (2R)-

[ (fornyl hydroxyam no) net hyl ] - hept anoyl }-hydrazine. N Pq@tki}ﬁo?.&ﬂ% N -
2-[ (fornyl hydr oxyam no) net hyl ] - hept anoyl ) -hydrazi ne. 25

N- BenzoyWoN247@41 (f or nyl hydr oxyam no) net hyl ] - hept anoyl ) PE/USRLD62TE.
N-Tri fl uoroacetam do-N -( 2-[(fornyl hydroxyam no) net hyl ] - hept anoyl }-
hydr azi ne. N-[(3-Hydroxy-naphthal en-2-yl)carbonyl]-N { 2-

[ (fornyl hydr Oxmﬂwﬂ%@mwrﬂonbﬁm YBR[ (form{tyigdrazyansino)didthyl]- _
N- Phenyl acetyl -N - (2-[ (fornyl hydr oxyam no) net hyl ] - hept anoyl }-hydrazi ne.
-91 7.9 AUG 2M\ts V@CB‘EPW%Y@@@FI US02/ 06275

N-[ (Furan-2-yl) lgmly FORR thyl] -

hept anoyl } -hylgram nedx]yb&A ?lk/bﬁzmg(enzoyﬂm Wmmﬁe

((2R) - [ (f or nyl hydr oxbhgptaneyd )-hedrhgihd.- hept anoyl }- hydrazi ne.

e TR e ARy ek S c%n“m{yf%ﬁygmngmﬁylpw] nept anoyl

(2R)-[ (fornyl hydroxyﬁﬁl&, A}ﬂd,g hept anoyl } -hydrazine.
N ( 2- Hydroxybenzoyl) 2R -[(forny bq%)droxyam no) met hyl ] - 10 hept anoyl

} -hydrazine. -[(‘(ﬂnpethylgmmolpc@qoyaé‘{ﬁ |-[Ifomxylhgdroxyannno)methyl]

(20, Ll D R [ hePL oy ) varsst e (22,5
[ (fornyl hydr OXMmﬁﬂﬁﬂﬂwéyl)—Nemﬁmwédnﬂﬂwfﬁ’@mhﬁ)methﬁl]-
S R N
R e
-[ (1H-Pyrrol - 2-yl )eptabaj-hydeating. (2R) - [ (for nyl hydr oxyami no) met hyl]- 20
t

N-
(2R T (1 or ! hy s ai B hE R kBRI a1 ne.
[(formylhydroxyammo)methyl] heptanoyl }-hydrazine.
15 N-[(7-Methoxy-benzofuran-2-yl)carbonyl-N-{ (2R)-
[(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.
N-[(3-Chloro-4-methoxy-phenyl)acetyl}-N*-{ (2R )-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-{(1H-Pyrrol-2-yl)carbonyl]-N™{ (2ZR)-[(formylhydroxyamino)methyl]-
20 heptanoyl }-hydrazine.
N-[(Quinolin-7-yl)carbonyl]-N*-{ (2R)-{(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
N-[(Pyridin-2-yl)carbonyl]-N-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
25 N-(4-Chloro-3-methoxy-benzoyl)-N*-{ (2R)-[ (formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-(3-Methoxybenzoyl)-N-{(2R)-{(formylhydroxyamino)methyl}-
heptanoy! }-hydrazine.
N-[(Quinolin-3-yl)carbonyl]-N™-{ (2R)-[(formylhydroxyamino)methyl]-
30 heptanoyl }-hydrazine.
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N-[(Pyridin-2-yl)carbonyl]-N { (2R)-[(fornyl hydroxyam no) net hyl] -

hept anoyl ) -hydrazine. 25 UG 700

N- (4- Chl or o- 3- et hoxy- benzoyl )-N -{(2R)-[ (fornyl hydr oxyam’lr(%o% rGret%yI ]-
hept anoyWo e2doyelaazi ne. N- ( 3- Met hoxybenzoyl )-N - ( PCT/US02/06275

(2R) - [ (fornyl hydr oxyam no) met hyl ] - heptanoyl }-hydrazine.

N-[ (Quinolin-3-yl)carbonyl]-N - | (2R)-[(fornyl hydroxyam no)nethyl] - 30
hept anoyl ) - hyqsht@myl-2952133}:19»(&&3429&&%@1@81 ?(72@541 PCT/ 11 S02/ 06275

N[ (5- Met hyl - 2- phenyl oxazol -4-yl)carhbonyl]-N R

rmyl hydr oxyani no WMWW?WH%PHWWFI‘Y}] heptapaylil hydrazine.

oyl -y SGLBBEARM by RROL f“oﬂggwdwﬂramo%m%ﬂet ny1]-

rmyl hydr oxyam nol)erpainbyll}]hydrapinenyl but anoyl )- hydrazine.

ey By oy MR- G BfomRay P F%)ﬂ#iyll 4-phenylbutanioyl)-
6- Di met hoxypyri dh &hﬁg )carbonyl]-N -{ (2R) 10
or nyl hydr oxyam no)net - heptanoyl } -hydrazine. N
- Met hyI sul f Drly3 Mequyfq@m}hu\w{)ca(rm)ynfm{dmy| hydr oxyani no) met hyl ] -

"l ot @W%?i&@%ﬁﬂ%}ﬁ%ﬁ@ﬁ?@ﬁé@g' Rl Sphec oo N

4-(Pyrrol - 2b@lﬁ@&bkyﬁxndﬁm@ﬁ)cahﬁn9nwl{hmt oxyami no) rret hyl] -
anoyl } hydr azi ne cet ar ni dobenzoyl ) -N -
[(1%0rrryl hydr oxy&farmy m%rtomn}mwwﬂwdwta}wﬂwmﬂln@ N-[ (3- Cycl open
4-met h I
?énoy{'e}-ﬁiﬁl@ﬁ. SRt gtonct SN (CR-BoYGINGAB A |
f or myl hydr oxyam hnp)mylhyiy]ifasmaycl opentyl - propanoyl } -hydrazine.

7- Mt hoxy- bgnz ot an 2t S8 A Mbohyl) N (FR)-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
15 N-{(4-(Pyrrol- I-yDbenzoy!}-N’+{(2R)-{{formylhydrox yamino)methyl]-

£ 3 ¥~

O" O/-\OE—F/—\O

~ e
N (‘D NN NAN
JU'C Z

—

N Y /I

heptanoyl }-hydrazine.
N-(4-Acetamidobenzoyl)-N-{{2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-[(3-Cyclopentyloxy-4-methoxy)benzoyl]-N-{(2R)-
20 [(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-(Phenylacetyl)-N™{ 2-[(formylhydroxyamino)methyl]-3-cyclopentyl-
propanoyl }-hydrazine.
N-[(7-Methoxy-benzofuran-2-yl}carbonyl]-N'-{ 2-
[(formylhydroxyamino)methyl]-3-cyclopentyl-propanoyl } -hydrazine.
25 N-[3-(Morpholin-4-yl)propanoyl]-N>-{ (2R)-{{formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-[(2,3-Dihydro-benzofuran-5-yl)carbonyl]-N*-{ (2R)-
{(formylhydroxyamino)methyl]-heptanoyl! }-hydrazine.
N-{(4,6-Dimethoxy-pyrimidin-2-yl)benzoyl]-N*-{(2R)-
30 [(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
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[ (fornyl hydr oxyam no) net hyl ] - 3- cycl opentyl - propanoyl }-hydrazine. 25
N-[ 3- (Mor phol i n-4-yl ) propanoyl ]-N - ((2R)-[ (fornyl hydroxyam nq).net hyl ] -
hept anoyl } -hydrazine. N-[(2,3-D hydro-benzofuran-5-yl )Qar% ]-N -{
(2R) - [(fornyl hydroxyam no) net hyl ] - hept anoyl )-hydrazi ne.

N-[ (4, 6- D nmet hoxy-pyrimdin-2-yl)benzoyl]-N -( (2R} 30

[
[ (fornyl hydr oxyam no) net hyl ] - hept anoyl }-hydrazine. -93 2 9 AUG 2M

N-[ (2-Tri 1 uor oNe{hYtiflboroméiht-§ ﬁmsad&;tﬁlf}ﬂrmmphthwﬂindi phcrydnygaNbonyl ] - N -
{ (2R -[ (fornyl hydroxyam no) net hyl hepta 0 } -hydrazine.

ke 1 (O bet o Car bl | nLGRYI Gy BamraminSyedig Lbeptantyi hydrazine.

[ (fornyl hydroxyﬁrrq%g]@_)ogggtdhygdhntﬁg mh_}q«?wﬁ)am ne. 10. Use of a conpound
a

according to cl he preparation of a nedi canent for the
treat nent of bact eriformpthedroxyamino)methyl]-heptanoyl }-hydrazine.

10. Use of a compound according to claim 1 in the preparation of a medicament for the

treatment of bacterial infection.
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