;}~e3e. +| Z r6TvOND 02/ 070s1 PCT/ US02/ 0C27~ PEPTI DE DEFORMYLASE | NHI Bl TORS
FI ELD OF THE | NVENTI ON The pre mml nvention relates to the use of novel //

anc act ey sagpounce, aoc W) coron o papata o (7

| NVENTI ON Bacterial initiator nethi osyi«tRNA is nodified by nmethionyl tRNA
forlnyltransferase (FMI)_to produce O}| t . The fornyl
met hionine (f-met) is the* IS D ct i of newy
synt hesi zed pol ypeptides. 10 Pol ypeptl de def or rryl ase (PDF or Def) then

defornylates primary translation products to produce N-nethionyl

pol ypepti des. Mst intracell Wher processed by
" met hionine anmin etldase I\/AP |eIth r%turbe eptide an ge
met hi oni ne, whi cHI% REESEBLIRYEIEPN rRipje H‘el\%&?o PRV 3P aé Séntqmaoup cteri al

, growth. c?angphppﬁadeﬁucfa‘?%h{ SetibRY c&ﬂ%ﬁnﬁg ingdd ¥om Bmssaﬂs Pb@p?defdef&ﬁB'Usé’ns i's
t i 'y

referre he net hi oni ne cycl igure peptide M etM

et - Pol ypeptinhibNbts- t RNAREFFMTF- M et - PoI ypept i deF I\/Et tRNA 20 Figure 1. The
nmet hi oni ne cycle. Via; VWO 02/ 070s1 PCT/US02J(1627s To date, polypeptide
def ornyl ase honol ogous genes have been found in bacteria, in

chl oropl ast - cont ai ni ng pl gRCKGROUNBDPTHE INVERATON he pl ant proteins are
nucl ear encoded but appeal toO carry a cnioroplast tocalisation signal. This
i s consistent wBdtidriag ﬂmdswahétbmnylhaRN@hl Br opddified RWA madiioqaybt RINA

synthesis processes 5 are hig simlar tqo.those of eubacteria. \Wile
there i | |ﬁ‘?ﬂflléléfdi’#ré?'%@MF@rfO@Fde‘F%le piepiend RN Ao T hedamyl methippee gene

For suen priovEihd Hef"RERRRRATA e NamitP 8T MMICH by AR DIERNEEE, (100

Today | 6( 4)Poljiptilié8efontle. (PBB! or ey thetedefofmylant pamarystrdnelation prodadid
eubacteria for which high coverage 10 genom c sequence information is

avai | abl e. 'Segtpses Nyimeshignyly palxprpyidepr P{Eﬁﬁfblléﬁéceinﬁlahllijﬁ[e‘% fre Agtherit| e as
20% i denti t n t ion
round the BeRoar S el intinf SRl BRARTRERSIA BERBHEE briRRARE 1R 0
residuegs | m@dhmhmg whith 1¢Yét§/ﬁhdnePBHdnﬁ WA R la&tbddh lmnmhl If@’r'baall’eﬁ.llrg?qwm ed to
coordinate the active site netal (Meinnel, T. et al., J. M. Biol. 267,
749- 761, 194mW)PDH 55 popired forMAFcHBRY.t dhiseseris at feagliqs v reprsbiRciseh al
target, as this enz b en denonstrated to be essential for bacterial
growmt h in viEPEY %%"E(P%%re "al., EMBO J. 13 (4), 914-923, 1994), is not

bel i eved to be |nvoIved in eukaryotic protein synthesi j n et
al.) J. Am Chem Soc. 119, |2418-12419, 1997), and |sﬂ|mﬂmwmm"|MMF
conserved in prokaryotes (Kozak, M, Mcrobiol. Rev. 47, l:dR,,.1983). 20
Ther ef ore PDF i nhi bllt) gm @otentl aIIy serve as broad spectrum
anti bacterial agents. Riﬁ NTIQ&{Ie present invention

C o]

i nvol ves novel anti-bacteria unds represeqted by Formula ( 1)

her ei nbel ow and their use aﬁ’[et- i nhi bi tors.
) Met-tRNA
Polypeptide
DEF T FMT
F-Met-
et F-Met-tRNA
Polypeptide

20 Figure . The methionine cycle.
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25 DETAI LED DESCRI PTI ON OF THE I NVENTION I n one aspect of the present

i nvention, there is provided a conmpound of ' formula ( 1 ): -2 WO

U2/ 07Us~1,,, XN~R NN HOHY-OHR( 1) X-= Qr. a bond;
Y = O CbéB(j)Orz}Rg"Q 'ond 5 wherein: R represents: PCT/USU2/ 11f%@|§1@%~"_(’g%al kyl
{optionally substituted by al koxy, halogen, or C1 _3 alkylsulfanyl), C2_g
al kenyl (optionally substituted bfy al koxx, hal ogen, or C1 3 _

al kyl sul fanyl ), (2 dateanehipgptideodefoprypicy Nemploepes geresnlavsl RERyOURdI1Bgen, or

C1 10 3 al.kyd sul ) N cyel i i.tuted
by aTkoxy. ‘Raleyget CRopky- Lol pdaf, GPTRACHE i, OFF piln iEI:
' |toh1<:anylh, df urze ,nubl%g'_ze)ridmﬂaﬂ ,bl:it Eppgphwggnjoendrbcbrbbrgahmieulsag]ez _rsiagnylijr G‘hngia_n,

et rahydropyran, dioxane, 1,4-benzodi oxane gr benzo[1, i oxol e; is
Opll’.) i f'nfl | yd@w&em mtaahﬂﬁ«gp%mtl@r th@b?@;@f}assﬁzﬁ 'smd@:(ftei@_smwis ql'eiﬁS$eép?| |t yd
substi e , - eg F . A kpxy ; ..an , itute
by one 'ﬁ) ﬁ{?éﬁé&ﬂ? Sirﬁl;l&rR{olﬁlrog%roéggﬁ%cé: lahyg?%lgen, c' 1?@“5 k@k "?L%[E) I ?))hal |y

substi t ut edprbpeihyia@Xion ofl dladgailianPDMgene sl s Bayep Pektehgespidchaty, IPat.
pyrrolyl, indolyl, imdazolyl, fur ar;yl , benzofur an%l , piperidinyl,

nor phol i nyl WQROK4RARYI no Binstprgtirple|fopsuchrateinsthay ibagh deyperstipiell to date

(CH2) n-C3_~,¢arb che. . I epres L 2y Q10 (provided that X is not O,
Cl1 3 substi(t]\{fj 8 cfa%kbﬁ“@@i%f@%ﬁ%??@ﬁtleég gﬁskeny)} C2_3 substituted al kynyl,

(CH2) n- C3- 6 subspdlypdpeide GafoPRAGMSE & foahd lin alledudh@adiy for WRICRIHIEY Ebvegagecar boxy
{provided that X is not NR3 or O or 25 am nocarbonyl (provided that X is

not NR3!Gr LORoTRS seapnes emfermatignirisgaynilablel  Sequamest idiversly ameps , PBRenyl )

2t tached o PRRAES Tt i T £ 0 a0 A R SRR, Tr oo

het er ocycl i HowkWg, ¥dtiséMatich SPLACRR Acivt UREds Veryalghar With savéistt tlly, or a
second heterocyclic ring; X represents O NR3 or a covalent bond; Y
represent s @nsamed msidyes duelpding opesisteige gnd tgo Mistigines veueh areggquieddo or

o1 o9 IR e S YR P AET MR AP SR, o

preferrgyl -absol UPBFGORIcosmiEEL iott &f attaPRUNEIBaaEridl N@rget, 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):



formula ( 1) is indicated below RL OOX N~ wR2~~N,. N. _HHOH Y~
OH10 RX =0 NR3 or abond; Y=0 CH2 or a bond In a second aspect of
the pres i ntion, there is provided a conpound of 15 1)
wher ei n ;‘K?I:mgay@ﬁ% R R1, R, R3, R4, Y and n are as def FE@@%@\%&; or a
salt, solvate, or physiologically functional derivative thereof. In a third
aspect of the present invention, t gre 'bs provi ded a conpound of Formula (
1) wherein X = NR3, and R, R 1, ., R3j R4, Y a n are as defined above;
or a salt, solvate, or physio/lx) ically ncihonall derivative thereof. 20 In
a fourth aspect of the pred@nt iYfventjon, Yher® is Provided a conpound of
Formula ( 1) wherein Xis a cosgl/:'nt bon ang R R1, R, R3, R4, Y and n
" are as defined above; or a salt, “solvate, orgphysiol ogically functional
derivative thereof. As used herein, the term"alkyl" refers to a straight

, or branched chain 25 saturat ed(hy¥r-o0aNBgroraddnd;al . Exanpl es of "al kyl" as
used herein include, but are not_limted to, nmethyl, ethyl, n-propyl,

i sopropyl, n-butyl, isobutyl, t-Ku’T?i ?Hﬁ-"ﬁéﬁf’w, i sopentyl, hexyl and the
like. -4 WD 02/070S. 11 PCT/USI 12/ OXR27a As used herein, the term
"substituted alkyl" refers to a straight or branched chain saturated

hydr ocaisborwlieagincal , optionally substituted with substituents selected from
the group that includes C1 3 alkyl (optionally substituted by one to
three fluorl FPESSFOE2 3 al kenyl) C2_3 alkynyl, Cl_2 al koxy (optionally
substituted by ey ' |, I .i yl,

oxo, hydroxy, ne%rggtp??( (ﬁ (%&n‘l{oﬁgl}} é‘hbgm“gﬁ% ?198’ algﬁ%g@é?elﬁﬁr%ég%ﬁgglﬁéﬁ%"{yggyl ,

aryl oxy, heteroaCyl, aliengl oupyibealy, dwbtwnedydy calkéwyi, nhalegémnydr, Cj_3

sul fonyl am no, carboxyam de, ureido, vitro, cyano and hal ogen, multiple
degrees of substdlfXiUlBAYBEng Ayl ioationdly substitwed By alkoxydialogemor Likeny!

refers o a straj Ok hFa chali j cali havi at

| east 0131)6 car bo?;’{ %g%%@?ldrg@fjﬁﬂé%%onggﬁ@é&n)ﬁp %g%@ﬁﬁﬁg@ﬂ%ﬂ%ﬁ {p?egsb)hu‘ggwerei n
i nclude, but ar ehahaen] omeq alkglsudfhdgN WICHN R0 pehstt .RAss phad],hfuiai,n, the
term"substituted al kenyl” refers to a straight or branched chain

hydr ocar bon r adiReaFotHED; rigioRbenes JRanzethiorRgie otstralydseftrato utsirahydernyran,
optionally substj: dy SRS t dda, : rOuR: wWhj ch
includes C1 3 dall{’%?? 1’gﬁb%gzpt| ong+ Wﬁég}é Qt%ﬁ%{ﬁlg Eélg’ 6{/4 18%5{;%&“? hbgg‘&e%“ b am no,
aryl, cyano and byadregemordllf BplleCgaaliegsomfonslipsibistiutédoyy i oghek Fpwed. As
used herein, the term"al kYnyJ " refers to a straight _or branched chain

hydr ocadPbon r adi ¥4t 1-halkery (eptiopallsiubstitated by i9ae I d¥esdi i ri pl e bond. Exanpl es
of "al kynylg ge%éggﬁg herein include) but are not limted to, acetylenyl and
1- propynyl . ]2 A“UZed her ei n, the term"substituted al kynyl" refers to a

strai ght or branghiesteah@lrg bkt qoptidmally rsatlstitabd oy hydyomg, hadegh, ameno,
carbon-carbon triple bond, optionally substituted with substituents

sel ected from t 1284 vitheBH: | meFidyles R¥Telyla mdelil ¢ spidagriyh | fueglkt it ut ed

by one to three oo JRF=" VA BB mul t & bh.e degr. :
substitution beidr%z%fla{?gagd. ﬁ%ﬂukg?ﬁsggb@grsg?y& tc#ier{%!thg ﬁ1 "é}lgﬁgag%l" rO(raf ers to
fluori m® (F), chHhliokeithyanfitbphenil) on{Cld)),Br(3.7@rrboogtleie (1), and "hal 0" refers

to the hal ogen radicals fluoro, chloro, bronmo and iodo. As used herein, the
term "car boRyEPESeREf or s to a non-aromatic cyclic hydrocarbon radical

even monber ed 1oSRee SPRNERIREN B RTO) C1 FRARERIUGE, oty Pt G 1
02/ 070S-t 1 PCTI Ul @[5 substituted alkynyl, (CH),—C3_g 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, C|_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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"car bocycl e" groups include, but are not limted to, cyclopropyl,
cycl obutyl, cyclopentyl, cyclopentenyl, cyclohexyl, and cycl oheptyl. As
used herejn, e term"substituted carbocycle" refers to - tic
cyclic hjh@ggéﬁ%ﬁﬁ radi cal having fromthree to seven carggﬁRgggﬁggpand
which is 5 optionally substituted with substituents selected fromthe group
which includes C1 _3 alkyl (optionally substituted by one to three F),
C2_3 al kenyl, Cubstipiedhgleroagelic ripg Hﬁl@gxyol"éﬁm@&ﬁ&%ﬁﬂﬁo suBstli 2 batergamy one to
three F), sulfaQ%Ifﬁgéﬂgﬁé¥%L Cﬁgh%gnyl, oxo, hydroxy, nercapto, ani no,
guani di ne, car boxy, an1nocar%6nyf, aryl) aryl oxy, heteroaryl, heterocyclic,
aninosulfonxhemguh&qmuhnybﬂ@co@mﬁmamyanide, nitre, ureido, 10 cyano and
" hal ogen, multiple degrees of substitution being allowed. For carbocycles
with five- Ydepeseak- ppedcovaggsbondr i ng doubl e bond is all owed. As used
_herein, ¢he Lq*gI"aryl" refers to an optionally substituted benzene ring or
to an oﬁ%ioﬁél Y substituted benzene ring fused to one or nore optionally
substi tut edonQﬁM?ﬂﬂvd’té,ﬂﬁghj/Qolf)QiEﬂﬂ)afuhi:tﬁtg]aE&é‘rt\Qﬁwe theesopl ary opti onal
substituents 15 include C1 3 substituted al kyl, C2_3 substituted al kenyl,
C2_3 subst i t ut edlnathisyiny¢ntion themestopriefprred fRdt groge Y& hydrogesy yFurthermoreging| koxy
(optionally,substit ut b ne to r ) I , ~Aar . , aroyl,
thlSa é@/‘IGBQV} Gfger décrsg )&rt;f%ﬁg@ hab?cﬁut'é F% X{g?ﬁrzﬂ oft c?}lrégﬁlﬁ/dfsl 8¢ YIIe

het er oar oyl , eroar oy sul'fanyfl, nyl,

sul fonyl, amr@aYhf RAvdicatsdibdlowy| am no, car boxyam de, am nocar bonyl,

car boxy, oxo, hydroxy, nercapto, amino, nitre, cyano, hal ogen, or 20
ureido, multiple degrees of substit@&ioﬁ bei ng al fjowed. Such a ring or ring
system may be optionally fusedxto gne ol nore _optional |y substituted aryl
rings (including benzene rim@é), ar b Céﬁ‘ rimgs oH heterocyclic rings.
Exanpl es of "aryl"™ groups includ bug eYnottgAnited to, phenyl,

napht hyl . tetrahydronapht hyl, biphenyl’, indapyl, anthracyl or phenanthryl,
as well1%s substituted derivatives thereof. 25. As used herein, the term
"heteroaryl” refers to an opti onxld @ NRR®khtboheéd nonocyclic five to six
menbered aromatic ring containing one or nore heteroatom c substitutions
selected fromS, SO S02, O N, =R 6w abondt o such an aromatic ring
fused to one or nore optionally substituted rings, such as heteroaryl
rings, aryl rings, heterocyclic rings, or carbocycle rings (e.g., a

bi cyclic or tricychksohd agpesysittherpresel iteatipn,aberofis pplvidedal cosipoatd dblient s

are selected fromthe group which includes C 1 3 substituted alkyl, C2_3

subst i t 42 ed Farmda (1) whepein X505 804 Bi R RBd IR B, Yiredaysapydefined abovgrpo/ 070s1
PCTI U S02/( r ld € I D ionally substituted by
one to thr eg(gé;’,sgg'%%r gﬁ%h?sgr?oﬁll c%giﬁncggéﬁl:%eglr%% ?{h rg@tér oaroyl, acyl oxy,

aroyl oxy, hetero@t ayhied uspestibf arypreseatiidfvientydn, therefiopydvideaina nompodndned |

sul f onyl am no, carboxyani de, _am nocar bon car baoxy, . oxo,

yam d |, hydr oxy,
mer capt o, ahprBula \(/IXWWCIQ%ﬁ@IR%&P%&RIogz’uﬁ%i%,Y Ard p g5 a8 ‘égb"éjgglb@ég; of
substitutio ' l.o - L [ e droups used herein
i ncl ude, bu?rg?%02%$%$1%ﬁ?ﬁ%gpgggggﬁ%@?%?@géﬁvgﬁg¥%gﬁgbthiazonI
benzoi sef hi azol ylin alFenziohdpeopdtany Ipresbnaogyioaziheyd is frevidat aicampbyrid) of
benzo[ 1, 4] di oxany benzof uranyl, 9H a-carbolin

I ( _ |, cinnolinyl, furaqyl,
furo[ 2, 3- b] FPFMER 1Y) YhergingXzis pyaovalens Bpado PRI R 1, ﬁszéaBSpy)r/ g mygre 2

i soxazol yl, i } | v,k i.nal Lyl I o . ,

ndot 1 21 pyl CARRES Kol SORDE M tloiop Y tbeioh AR hdthl )

pht hal azi nyl, pyridyl, pyrrolyl, purinyl, pteridinyl, phenazinyl,
pyrazolyl, pyridyl, pyrazolopyrimdinyl,  pyrrolizinyl, pyridazyl, .
pyrazinyl, pyri mAdypsedgbeigip. I,ezé?rﬁyd?ligylzll—li%‘ifﬁ rtgl ®[s¥aghy orj bragghed othaip 4.y |
gui noxal,L nyl g i , LiNOk| i[iplb Zi j O I

‘triazol ?F ts?tfjghg‘lidnw&ltag[? rna?g#glpyﬁ%w%fsngf,ﬂ% tz‘l IrS ir%!‘idor'%)rgff/lr @%ﬁg%’ntﬁt ’are
tetrazol yl, pbhiimuted yd, mdthylazali, diprypyl, 8ostopylbaibiutylf Bobuel sbowgs n-preacydpf . As
used herein, the term"heterocyclic" refers to a three to seven-nenbered
‘ring cont ai nsopgntghaewt apdthe Ikét er oat omi ¢ i eties selected fromS, SO SO)
O N, or Noxide, optionally substituted with substituents sel ected from

t he group which 20 includes C1 _3 substituted alkyl, C2_3 substituted

al kenyl, C2_3 substituted al kynyl, heteroaryl, heterocyclic, aryl, C1 _3
al koxy (optionally substituted by one i#-three F), aryloxy, aral koxy, acyl,
aroyl, heteroaroyl, acyloxy, aroyloxy, heteroaroyloxy, sulfanyl, sulfinyl,
sul fonyl, am nosul fonyl) sul fonyl am no, carboxyam de, am nocar bonyl,

car boxy) oxo, hydroxy, nercapto, am no, vitro, cyano, hal ogen, or 25
ureido, rmultiple degrees of substitution being allowed. Such a ring can be
saturated or have one or nore degrees of unsaturation. Such a ring nay be
optionally fused to one or nore other optionally substituted "heterocyclic"

. p—



al kyl and Rh is aryl as defined above. As used herein the term "aryl oxy"
refers to the group -OR,, where R~ is aryl as 15 defined above. As used

herein, 8 obB¥o3y; mercapto” refers to the group -SH As u t he
term™ sul‘?anyl “refers to the group -SR~, where R~ is subgf‘—i;l/UQ (Ehgl kyl

substituted carbocycle, aryl, heter oar yl or heterocyclic, as defined above.
20 As used hereip ter sul finyl" refers to. the grou S(O)R Wnere
R~ is substitutdtf 'aieajlere'%%gtt?%t tété{reaoa@Vil gefergetg)a S[Ff’égler‘ﬁa)r’ ch

het er ocycl 'cﬁam%%tuﬁjzﬁéd H?&o@a@ﬁ&?radﬁ%l '-b?)ﬁgnzh@'rs%bﬂrtultehE{mﬁﬁgdﬂetrﬁl%tg %Woted refers

to the group -S{O 2Ra,” where Ra is substituted al kyl, subst
_ carbocycl e fram ythe ghatpetteariydindes Getzenligl (optionalts sdedtitutedl b3/50raebm/ehree°\s used

herein th erm” r ef to th rou erein, the term
"hydr oxy" ?@PEP%S)*( @713%"6@?/ Eé% 3 ey "ﬁs ﬁ"‘?ﬁé’r @iPHomt?lHeS“B%‘r[H‘Fd RSO ref er s

. to the groypres NiKorinklf armgl 9LauRyl ss@rahyron@,ld Yoot B§§' &Y a%st' tuted
al kyl, substituted carbocycle ary?’ het er oar yl’ het er cyc

def i ned ab(zuemdms» u%ﬂortyerammocamnylermﬂcmdoky réfe&rrmrylo hdfterogxryquy CN
-g_ WD 02/070sl.PCT/, USO%[ (i27s As used herein, .the tcerm am nosul fonyl "
refers to RETYYElD andpeyulicpyl, sylfenylaming.carpaxygimi Q R GYARRA PG

substi t ut eqaRypes Hhsitip Fellfegl‘ée%i*%lbst]!tﬁH&?BélﬁQSlﬁg&'ed car bOCyC| e, aryl,

heteroaryl or heterocycl rc i ned above. As used herein, the term
"sul f onyl am no" Aseﬁmdshdrmnx the gnnuplkehHS(ra)ersRaa 5 swhaiphe oRbrarehadibldin t ut ed

al kyl , ﬁ:bﬁyl tuted ciaF{ o cJ e, a het roar or heterocyclic, as defined
above. depcardpairadical Hiaving an 0%595%5{%} 0‘? dpehle bopd a@P@ﬁrﬁ’
- NHC( O) R~ whgefyIRas hedwre% Irfchfag i ate) ot ﬁrrt@a% %H@ir A1 d}?ﬁ@égl. e a yl,

het eroaryl or heterocyclic, as define ove use , the term
"car boxy" refer Aswed heregy, dur.pemﬁ:( @b@ﬂuteﬁh&eoalr befeys tgracupighsorhnohaadl | y

substituted b bstitute kyl, substituted carbocycle, aryl, heteroaryl
or het er ocyBf %8‘3’3%2“3’89 F?ﬁjg‘if?gﬁm}% at lgast qae.carpery-earfon dopble bond, opfignalik ar bony!

refers to t T. 0
Cabet i t ut ed ey RinChiiens afect RORAHDIMD WP AROC O Aty

het eroarSyI (optidmatle sassyicitedtby ase dethireeck), atndwe aryAscyase dndilegen, ntdll@lé erm
"ureido" refers t ro Q) NHR~ wherein R~ is hydrogen, al kyl ,

car bocycl e dsgfesﬁ?ﬂOSUQgﬂta@?rr ?Ig'éﬁ gg&ﬁé) As used herein, the term "guanidino"

refers to the gr&uﬁsedwglﬁwfoe%m 'Aﬁ(yngqreﬂ?sr & Q’strtdtgﬁt to?rb%ncﬁé:cyl:h ihefers to

the group -C(OR,, where R 0 carbocycle,” or heterocyclic as
defi ned herherdmcar/hsn usredalriewmgnat lletw d:nerdzlrboaroeylioh tripleebend. 0 Exiraplgs ofip

et er oar oy FKTPHT &% SR aB GGl YD 45 GO RSICPE 901 CPOR. a6
To( 0 B2 “per e ‘o E MR RS Rk ST e B PR aheed Rerern.
As used hercbiin, hydhoeatben madieal dipving)at least eescatimnt daebogr wippe badd( GhtRnallwher e R-
'S substituted with substituents selected from the group which includes Cj.3 alkyl
(optionally substituted by one to three F), amino, ary!l 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 iodo.
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



aryl as defined herein. As used herein, the term "heteroaroyl oxy" refers to
the group -O(OQR,,, where 30 R~ is heteroaryl as defined herein. -9 WO

021070y1 ﬁgﬁé)ﬂlﬁqz{ 0127~ Al'so included in the present i nvepﬁ{ﬁﬁoﬁdﬁ 5
t he

phar maceut 1 cal acceptabl e salts and conpl exes, such as ydrochl ori de,
hydr obr om de and trifluoroacetate salts and the sodi um pota55|un1and

magnesi um sal he co oun he pres nt |nvent| n_nma t ai n one or
nore asymetfi 8C36°erb§ﬁ° ﬁl’iﬁ Hé\ %x‘i'(g F ?oac‘@'ﬁ? r‘?ﬁ%‘ GHePYk

active for loPdrk PEvdl fnoP Qs 1aﬁ@IC il eoners are contenpl at ed to
be within trtﬁ,g sco%e %f&tﬁﬁenyr gggnt ?nventl on. bglENERAL SYNTHETI C SEQUENCE

. The conpounds and p$€tﬂcb&r@lestmf tetme“Sprélslém canhoeyrvid orefash [td dbmorbapmatic 10
understood in

{ the, fol | o t het h
Torely 11 S TOBEhOT mdicab phoe Gy ML R SHEn s HRTS ofch WECP S ent  on
ey be ur engfisfunneefie ot mbsnﬁ!emtsae&tbm&nmé 2PRPEhRh ifdMRack 7Y nlp?t' on as

defined in the appended clains. The present invention provides conpounds of
Formul a ( laljylt(optioradip Sbbstlllaeqbrbepmeetd threenht 2.3 altkeoyl, @cgrail«ynylnt(hr@edl at e
(8), or co n iral intermedigtes (.17) apd 5. RILOO/X N~ ~ R2

(R o B v ey (optignagdy iRy T Sng' i flec”Bf shifhst. sitieyp sforgtan o 0 "0
000 H3C o Cy N n Vi 4)
00 2 H&Hqé?;%xy .%#Hds@ a@ﬁﬁ?ﬂ guaméﬂn@ %ah&o@ﬁ deJ?oc(a?aonyR ﬁx%) X@l&g& 3 (7)

YR CHO (8) hetet@aryl, \hﬂc(@/yd‘mSlMﬂosShfhx@dmtﬂfon?ﬁﬁﬁMS@BfHﬁ@QﬂlﬁdAsmsdoomldon Schene
1, int er nedi at e can be ared b eacting .the np ubst tut ed

G al Ry 0a1ARs ahd byiSg, Arufiie RS o kS Ao B e AR o B A DI a1
appropr i at &y $kVEND seHGherRSer&l hﬁg}oaémghsuble bondsafbded he mono-acid (3).
Coupling of (3) with O benzyl hydroxylam ne in the presence of a coupling

reagent, such asAdfisedbeiciretheyteami ag)’peispyto]an dpaoimilycabitvdicd enkene ring

hydrochl ori de (EDCI d a base, such as 4- t hyl am nopyri di ne,  ( DVAP)
(1 an-appr dbr el Sfod SuEﬁtfweasbeazm BB O 96T e OBATALY (4

Reduction afpih Le@%ﬁfenggﬂ% 18"Blh LY riRE s%&erﬁo r§'43 thBthtﬁ)strnﬁgM ing

agent, such as |th| um b ydride, 1n arr appropriate so vent, such as
t et r ahyldr ofinclade Cit3 lsutumLtteﬂrpl&yht(Ig ¢ spboititde skchel, Icoobstit@d alkryealr, ment of

t he al cohol, (5) unpder M tsunobu_conditions. af the | actam The same
transfor rrattleg)"ﬁz’%(} &Y Hi% 0B ‘Bystﬁ@a‘m H@“‘t"é‘[l dfmﬂtt?ﬂ.l b}a@ﬁgr%ﬁs%ﬂp
carbon tet rz(ﬁ';fl'&kﬁr 'agﬁk&(@d a%ypa% 1, SHGtrodd frhc%'tlckk\ﬁ %x# PeRRIaRdV

Hydr ol ysi s e lactam 1~ usi ng, or exanpl e, hi um hy OXI de in
an appr opr i sstfengol weHinyhi xsujfo@yl s ughinasulfonyHF- SHi-fDnMaﬁlmO gi vaBoxyainide, 7) .

Fornyl ation of the am ne group qf Ef’?’)é( i s achieved using for aci d and
rcet ]G anhyATPaERrL SB1dhn bro. dudteRis M ERh AT HAE, Y0P FUoFe OF he
fornyl afed &&%OHﬂﬁlﬂ@Hegj&Q%fr ﬁﬁﬁﬁﬁﬁ&ﬁb&ﬁ? ah@wécﬁs@h&?g &hﬁné ?%’s?ém of any
intermediate during the 20 synthesis or a | evel of t e final product
usi ng, for mxabplopjiorallyHuse tommmmnmgrca;plhyallmsub@d;utﬁdoarpk ongdendaedippund ( 8)
in each of two enant ric fo o

benzene rmgsB arbocycle rmgs ‘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
monocyclic five to six membered aromatic ring containing one or more heteroatomic
substitutions selected from S, SO, SO9, 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 Ci13

substituted alkyl, Cp_3 substituted alkenyl, Cp.3 substituted alkynyl, heteroaryl,
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Al ternatively, an enantiomer of internediate (8), such as ( 17) in Schenme 2
or (25) in Scheme 3, can be prepared by reacting an appropriate acid

chloride ofy @ chiral agent) such as Evans' chiral o etR5dAsrne, in

t he presence M a base, such as n 25 butyl lithium to af /g ﬂje chiral
internediate ( 10) in Scheme 2 or ( 18) in Scheme 3. Treatment of the

rebence ot eREliG Ay b Atk eroraty it Baterzch Bisede: apioa. "
sol vent, S%ﬁf&@ytw ameg[ Of+teRAroyl, Ohéyued ms?;]%ségh thbRPoaRdy 164, emrahylophl le)

such as benzyl oXymethyl chl’oride, provides either of two chlra compounds (
11 ) and ( shHjnyl, 3mlﬂnwendmmg>smlrﬁortyﬂ1e sglédredarmion, @ﬁrbohymlde,ammcharbpnyl WO

" 02/070s.1 PCT/ uso2/

0 YR YR ~ HO-OB
(710) VR ( FPoRR PG s oeabloy R g yane. leghs g wtdo, e muluple O-oBn

N YR (1 1 R )
oD effe B it %ﬂbr(’ g)@ Rglatioled \];‘("Rl?'l"eg?L%eéﬁg-ﬂ'W%%Bn (18) oA (19)
YR (20) O Gnréude,-but afe BoiCimiBekd, Nbe@hoimidazolpl, YiRnzothiagklyl, \tﬁn@@@tblamﬂsn&~ Ho

YR H C22) (23 O~ " OBn HON 5 f
corrpound) ( %‘)‘B'SPP"("Yl’QBe“F?PWI‘?é“ydO %QB%%’ hffﬁﬁgw xanyh %% ‘r"%b)?lgro(ﬂ )
can be ach'ﬁys%am.ﬂyﬁgggae %6 I, ifgio fam Y Snfi {;] mgﬁn@dfzomﬁ%phl ral

oxazol i di none, using, "H20 I i t Hi'um hydroxi de to t

respective mﬂdlzabpmﬂnm)tles is(oxaﬂ))ylanoiso(kﬁmz)o,lylf olidoquiadliigyl, hyrdiobydenoldysolgl,
Coupl ing of the acid 13) ..or. (21) with benzyl oxyamne in the presence of
coupl i n@ agdadal ézmyéuélﬁp%fgyllt_‘b@’]/ IZSM&F"IYM grqfhiadiggol m ?i"é‘él‘a(ZOli’h) phthelagsy)  These

can be cyc zet 15 2 i

M t sunobu cd(frg? |0tl1)gngltﬁ1 ggﬁgﬂnat %ﬁag ltrl)pf)1 earzl bgoj%ﬁ 'é’? g(})EW’

t et rachl or i gedzotopgtinydiaph, n@yrrélyainyd| ypyridaayl, tpyeraamglt,l qbynnmne 4( 6%9-12¢ (23),
using for exanple Jithiumhydroxide, in an.app riate so ent

02/ 070s1 gi4BydroHEl- %“F‘?l@[g]p?oﬁﬂﬁ ﬁ@lnﬁﬁi‘& 52] 1%?"%?‘{"(354)‘1“”@5 *sﬂHH‘oé)‘f‘yéonpound

(16) or (gq{% (}lﬁl e fo{hr%th@n}(l 17) [x@z[zo(y?S) Cﬁﬂlzm 1. achi gyed hﬁgdl b,

appropri at or ny at| ng a such as ‘formc ac d/ acetic a

met hyl Ifsor neeihgolopyringidingp p teoqaeolal, ethsabolyéntthiaznldinyds add ctubsmmmﬂt vem®mns 5 As
the second enbodi ment of the present invention, the conpounds of 10 Fornula
( 1) wthHReeolo are disclosed, ‘as in the racenic conpound (34) and the

SPECI FI C EMBODI MaNI Q4 herein, the term “heterocyclic” refers to a three to seven-membered
ring containing one or more heteroatomic moieties selected from S, SO, SO,, O, N, or
N-oxide, optionally substituted with substituents selected from the group which

20  includes Cj_3 substituted alkyl, C».3 substituted alkenyl, C5_3 substituted alkynyl,
heteroaryl, heterocyclic, aryl, Cy.3 alkoxy (optionally substituted by one to three F),
aryloxy, aralkoxy, acyl, aroyl, heteroaroyl, acyloxy, aroyloxy, heteroaroyloxy,
sulfanyl, sulfinyl, sulfonyl, aminosulfonyl, sulfonylamino, carboxyamide,
aminocarbonyl, carboxy, oxo, hydroxy, mercapto, amino, nitro, cyano, halogen, or

25  ureido, multiple 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, piperidinyl,

30 imidazolidine-2,4-dionepiperidinyl, piperazinyl, piperazine-2,5-dionyl, morpholinyl,
dihydropyranyl, dihydrocinnolinyl, 2,3-dihydrobenzo[1,4]dioxinyl, 3,4-dihydro-2H-
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Second Enbodi ment PCT/ US02/ 0627~ chiral conpounds (36) and (38). These
conpounds have preferentially R1 = H ~ 0 R0 O NN-N~CH H YR CHO (34) O
RZOoN\ CHO (36) 0 R2' O-N~N~N~CH O H YR CHO (3 Lerred
corrpounds é’?ﬁ Yﬁn the present invention are sel ected frgﬁ/t%gozl?&?%up
consisting of: N Butyl-N-(t-butoxycarbonyl)-N -{

(2R) -[ (fornyl hydroxi/am no) net hyl ] - hept anoyl . } 20 _hydr azi ne.

N- But y| - N- gieaadiRilE4HBIGPInN, - { (tQ‘I"Bm’P(‘%‘P@!FW‘ hydr%ﬁ;ﬁhmqﬁﬁ@ﬁﬂyhyl ]- ﬁépt anoy!|

hyd t-b
oSl (L ARG gy

N- | sobut yl [g&mgyemmnﬂo mwahwmfuré@ﬂz) eeirﬁﬁﬁrrmdphmhdwarmnmymmﬁﬂmhiﬂ
" hept anoyl razi ne. N-Phenet hyl - N-(t- but oxycar bonyl ) - N

2-[ (fornyl nymalwfdyahﬂpm}mﬁt hyl ] H@tﬁftfaﬁw iophanylr azi netcttahmdroc{lwmmmllrm

PCT/ USO | | :
| 2-[(for%a§‘d$‘}¥§§/" C‘d ﬁé%lhgr } g&dﬁ%ﬁ RO azi ONY4H-bbhzof 1,31-dioxinyl,

N- Benzyl - Nﬂ&z&{utsqdm@fybowLalﬂ{}bméer&o{[d Bpdroxbhyid rnxeyidropikilaihd- mept anoy!|
} hydrazine. N-(3-pyridin-3-y ﬁ -N-(t-butoxycarbonyl)-N- { 2
[ (fornyl hydch@wawn@l@rés%gmorylh@&taﬁ ¥¢ }- hydrazi ne.

N- ( 2- Mor phol i n- 4 t b i

[ (fornyl hydroxyam noe§ H%{eh {% ept gnk%?{ ?fﬁggg I %?OLII{ ZOR“’ where R, is alkyl
N- (4- Hydr oxx-deifinyd AbdVe( tEﬂéHip@(’qubhp Rydups Nsef(il in the present invention include,
2-[ (fornyl hydroxyam no) met hyl] 10 hept anoyl {\ hydr azi ne.

N- (4- Anitho- bt 3 ) nat bmu%tt@xy@m&mw}uﬂwmet oxy. [ e HuPraMaReKrYe MY ndy net hyl |
hept anoyl } - h:%gch%/ﬂsgfe)ropox)( Tek;tm x gﬁcpt &}/[5)?};1 4-yl)-N-(t-butoxycarbonyl)-N-{ 2

As used herein the term “aralkoxy” refers to the group -OR R,, where R, is
alkyl and R, is aryl as defined above.

As used herein the term “aryloxy” refers to the group -OR, where R is aryl as

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 =O.

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.

-8 -



(fornyl hydr oxyam no) net hyl ] - hept anoy!l }-hydrazine. 15
Met hyl - N- (t - but oxycar bonyl )-N -{2-[ (f or nyl hydr oxyam no) net hyl ] - hept anoyl

} Fydr aZi‘Pﬁg}’é}r‘}%"%g‘_ Am nopropyl ) - N-(t - but oxycarbonyl )-N -{ PCT/US02/06275
(

(forny Xyam no) nmet hyl ] hept anoyl } - hydr azi ne.

t - But oxycar bonyl )-N -{ (2R)-[(fornyl hydr oxyam no) net hyl ] - hept anoyl } 20
razine. N-(3-Hydroxypropyl)-N-(t-butaoxycarhonyl é" N -{

(for nyl hydr o@%ﬁeﬁ@ym,ﬁ% ferm & praSWEguYy riers fythe group -S(O),NH,. The

d

[

Butyl - N- (f - ar LY -N..- : : _
290~ 1 (1 or WTYATENIERRAE 1 clplalye seistiuga oy, substitmied alkyl, substituted
N But yl - N- (qaFsagoty,caylbhagtorryNor idt&o}ydlicf ardefinéd ssavxy ami no) net hyl ]
ept anoyl } - hydr azi ne.

N- Fz% ( 4- D: met hy | &nistdphianip) e wym) “swiforylpmine yieterb dhyhg greup(-NHS(O).R,
2- Y . ani t - - hydr.azi .
N E § - grut 0x %@"?%ﬁiﬂa‘rﬁb%ﬁ%’%ﬁfw&%%’:B%nyf‘%@%ﬁé’@’éﬁg’n‘{éﬁe@%ﬂaﬁ‘ L pesrosyfhic:

) - hydr azi neas d3fined above.
N- Pentyl - N- (t-butoxycarbonyl)-N -{2-[(formnyl hydroxyam no) net hﬁ/}l{&(f;&pt anoyl }

[

N-
2.
N-
hy
2.
N-
h

~

k&d

hydrazine. -14 Awsahgrys theermusephesppmidel| referg 1q the group
H 1 ndol - 3- y 1) sebhyd Jg %t%l{?;c}lbﬁ'ﬁg)ﬁé p%@ﬁtggpyc%?b;?%l%m 1é heteroary] or heterocyclic,

[ (fornyl hydr oXyari nél)b anoy

N- | sopent yl gsNefihedadopxycar bonyl ) -N - ( 2-[ (f or myl hydr oxyam no) net hyl ]
hept anoyl }-hydrazine. 5 N Cycl ohexyl-N-(t-butoxycarbonyl)-N -{

2- [ (f orl®y| hydr oxArausicd dpie, g lrrrhégﬁréwy|reffrsn9m€e&rpm:c(@\§@ . The carboxy

1- Et hyl - propyl ) - - - . ' t hyl
rest avoy ! S bR RISIERH) oo A pkptae) gt 1
2- [ (f or nyl hpetkiracypor Ry 6@chy, 2k défnddepbanoy! }-hydrazi ne.

N-Propyl - N- (t - but oxycarbonyl)-N -{ 2-[(fornyl htydr oxyam no) net M ] - hept anoyl
} hydrazine. N EdhydedNerein Bhg sxpcamingggibpoyy” refers to the group -C(O)NH,. The

S Lo SRR PR 1Y AR I YN SRS, i
} - hydr aai negarteydle [arl hdefal)il GEhdioroy e NSl defibedratbdiy| - et hoxy] car bonyl -} -N -
{ 2 [(fornyl hydroxyam no) net hyl] - heptanoyl }-hydrazine. The follow ng
synt heti c scheneds hjed hein| the tarmysueide’| sperpfo thgerom NAS(QYHR, 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 “aroy!” refers to the group -C(O)R,, where R 1s 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 1s
alkyl, carbocycle, or heterocyclic as defined herein.
As used herein, the term “aroyloxy” refers to the group -OC(O)R , where R 1s
aryl as defined herein.

As used herein, the term “heteroaroyloxy” refers to the group -OC(O)R,, where

30 R, is heteroaryl as defined herein.



20 whi ch the compounds of the invention nmay be prepared and are not
intended to limt the scope of the invention as defined in the appended

cl ai ns. ,4in Schene 4, treatnent of the al kyl hali W th
hydr azi nyloﬁt‘)@méé vent such as ethanol, at an el evated teﬁgg/ﬁéﬁj&%@ gi ves
hydrazi ne derivative (27). Reacting (27) with the carbonate R20C( O OC( O OR2

or the chlorofor 5. R20COC1 affords the interned at
(B

(28).
Al ternatively, ¥legddn ghe pgsert PYSHCP HES B %"BFW"@BE%GCWH’P&?% (29)
by reacti omp dffibes abldgKdge nydkféhf?ﬁﬁe |:¥1)(5§%f)rom§d?:l W@lﬂ)\‘@fc@g Cl@n with
hydrogen gas in the presence of "palladium” to afford hydrazine er| vative
(30). Reactandgthtysedmm, mot{s8din wnd magnesaumocaly.e TR MOHPoEd OpORE: present

" chlorof ormate R20COCI, fol|lowed by renoval of the Boc 30 protecting group
with an appPYpHea: B3k SPptains gpe, Oésm?rrel Y RERSHT SREPON ZEpRYS a(j‘idv'é@y (B HYdr azi ne

derivatigve t o - 15
10 05/ 0705 TEc AR R "‘9@%%”??’?&“5 of‘ﬁl(&zfgtg’ 881ds é’Y‘Bcrlsf)Q'gdc?%‘ PRbhefiTe

pht hal i m decop@inplatedeetet witlgn tikescoperpithe dref @it inveniidlh an al cohol under

M t sunobu conditions gives conpound (32), which, upon hydrazinolysis, is
readily converted to a hydrazine of Formula ( 10) where R2 = tbutyl. S

RZOC(0) OC(O) ORz or O R-X ik hRNRs RRTEIN REBENCE-N- (26) (27) | R1

(28) R COR'" R BOCNHNH -Y = O OO ORZOor d.(,l(.l H~/ Pd BOCNH~H R R
OCOCI ~ (29), RiThe Cbidp&inds3aid Draesdes DOtke2 PresBRICNIVeMiGOGHIN be dattdd / 2/ ~
J/ ---~ (28), R2 =iBu O(31) R1L O(32) Schene 4. As shown in Schene 5,

coupl i @ ofundrestond; ia qogpecwiwhthlhéhquloaﬂmméyrabch&ﬂmmés 1\@hlehglye wmerely
condi tions P r Vi th azl d 33).
Hydr ogenol y@?é “ggr(’eplr\ﬁsv'égﬁ)q b&e%z gr ouéfotl}lléé:\én(gt " mg?r?tfon '§ asgt ( 0%

Pd/ C) in arndpipé @pr inddnded @ Vatit Lhe%ldﬁlfh &Sthetiadndbn agldvﬂﬁecﬂﬁstheaﬁp&ﬂwound
(34). Simlarly, coupling of the chiral acid ( 17) or (25) with the
hydr azi ne drddimisat i ve (28) provides the corresponding hydrazide (35) or

Combount (30) o agyeten BEeRRGE oy B CE MR R PG B8}, SRR o)
HO-N ORrs YRré&pied frdh (Bt Hehmen 'riSc@RNinvizmEtiae( @5 )or €33)mon chir@l RPrdediziys N~0Bn
(17) and (25).

il?1 0 0]

X N )L
~ \”/ \TJH/\T H
0 H Y OH

~R

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

0o o o o 0o o
HacAOMO/\CHa —_— HSC/\OMOH I HSCAOMN,OB
H

o]

OBn 0
HO/YD\N’OB" N o}
H - Ho)k(\N,OBn OBn
YR ) H |
RY o (8 YR ) YR CHO
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p H 1 YR CHO (33) (28) RL O'~ R20 0 N\N~N~OBn H Y~R "CHO (35) (2g9) ~ ~ O
R2~O~-N~ ~ ~OBn IO H YR CHO (37) Scheme 5. 5 SYNTHETI C EXAMPLES
PCT/ US02/ '~ R2~O-NP N NN.OH p H= 1 YR CHO (34) O --;- N~N~OH
O H YR cﬁ%@%g S0 R ON-NNCOH O H YR OHO (38) e CTYSRIRER L
now be described by reference to the foll ow ng exanples which are nerely
illustrative and are not to be const%%ed as a limtation of the scope of
the present invention. As used herei £me | synbol s and conventions used in
t hese processes, 10 schenes and exanples are consistent with those used in
the contenporary scientific literature, for exanple, the Journal of the
Aneri can Chem cads Sooireiry Soheméhd, Jroenmeaiatof(8)Brai bgipraiar@byrirsadti)ng the andar d
" single-letter or threﬁéJ Eit‘lﬂ abbre |atbo are enerallli/y used to
desi gnat e dMNASURRTHCH cialklemalope (f) WHB aRastmilg taB POLSHiRm Hygraride, in
. confi gusat i:AplRASR BHRAL Wheifa G v A HRINER hafo-RA4 08, @doriiy a7 L1 N
material's wer & obtai ned ftom commerci al supp 'ers and used Vi t hout Furt her
purificati of (3)Hmt(1 iBebérzythydioXy latrinaninl thy @resefrecdiraccomphing sqabynt, su€h afriet ent i on
anol )

t RP h I -P t OH
e TR o) AR el ha BB e s B

t et rahyd I ; h tate);
ST f%&%%aa@)ﬁ@@%@% T C
(1, 1-car bordydmbrbmedmml gives San(ide dr dkgdaadaen ruf nuhdee)s;erSfdﬂMahty of

(1- hydr xybenzotrlazole (et a- chl or oper benzoi ¢, acid); 10
fluor er’|§I MELRBLYRG &fe%g(%%‘yélﬂ Nibum Bergny dhdge yn amef()Nl%t hyl

mor phol i ne)solv@ﬁ@%@ﬂoatsrﬂeﬁ%ﬂl(ﬁéfuran, at room temperature provides the alcohol (5).

Treatment of the alcohol (5) under Mitsunobu conditions affords the lactam (6). The

same transformation may be achieved by treating (5) with triphenylphosphine, carbon

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 the 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.
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PCT/ US02/ 06275 DMF (N, N HOAc (acetic acid); Ac (acetyl); BCC
(tort-butyloxycarbonyl); FMOC (9 CBZ (benzyl oxycarbonyl); HOAt (1-hydroxy-7
DVAP (4- dj s@¢41i nopyridine); 15 Bn (benzyl); TBAF (tet Aanmoni um
fluori de)c“aat%???m gh pressure |iquid chronmatography); &)@T/'E'Jsﬁ)z%ﬂ

(bi s(2-oxo- 3-oxazol i di nyl ) phosphinic chloride); EDCI

1- et hyl - 3-j 8- di met hyl am nopropyl ] car bodi i m de hydrochl ori de); HBTU

(O Benzotri dzokge- 1-yl - h&il\l/ ' - tetrangthyl uroni um hexaf | uor ophosphate) .
20 A1l references to ePker™~are todi ek etober b i ng g, ta-a.

sat urat ed aqueé?bs sol uti on ofigNaCl. Unl ess ot h@rw se |nd|g ted al |
tenperatures are expressed in C (degrees Centl grade). All redlﬂl ons are

" conducted ungder an inert atnogphere at roomtenperature unless otherw se
not ed, and 11 sol vent s nts are hjghest avail abbe pugity unles@ otherw se

_ i ndi cat edH9257" FPNVR ( her €1 ngf oal so—HNWR' -gpectra-ngy ®d on a
Varian VXR300JR a Viarian Unity-3@0, @,Variap ty 400 i nstr m, a Brucker

AVANCE- 400, a General Electric QE-300 or a %ruker AM 400 spect r offét er .

Chem cal shigts are expressed in parts per mllion (ppm 8 units). Coupling
constants arle ip paits of hertz (Hz). Splitting patterns descri be apparent
mul tiplichPief alld are designated as s 30 (singlet), d (doublet), t
(triplet), q (Qua* i), quint (quintet), m(nultiplet), br (broad). _ 18_
VWO 02/ 0705.11 PCT/US02/ 06275 Mass spectra were run on an open access LC M
system using el ectrospray ionization. LC conditions: 4.5%to 90% CH3CN
(0.02% TFA) in 3.2 min with a 0.4 bthemeod-d and 1.4 nin re-equilibration;
detection by M5, W/ at 214 nm and a light scattering detector (ELS).
Colum: 1 X 40 mm Aquasil (C 18). 5 For preparative (prep) hplc; ca 50 ng
of the fina products we i nj ected in &00 uL of DVBO onto a 50 X 20 nm I.
D. YMC Cog 20 ni/ with a 10 mph gradient from 10%
CHCN(Ol%T }t09A) (Ol%T C’ﬁ“H_'CT’{Osz An armd—a 2 mn
hol d. Fl ash chr omat ogr aphy wA% run over NBrckissilica gel 60 (#30 - 400
mesh). 10 Infrared (IR) spectra were obtained on a Nicolet 510 FT-1R
spectroneter? using a 1-nm Na cell.. Most of the reactions,were nonitored
by thin- quél&xhgpm;eg* aapo{uv 25 mm E rcRRsilica gel pl atps
(60F-254)) vi gpal |2§ed with 1 ghf' S% et haroli ¢ phosphenotybdi ¢ acid-or
p- ani sal dehyde sofftion. The corrpod??ds di sobv0sed @n Exanpl egR2 t@ 30 were
prepared follow ng the 15 general procedures described in Exanple I.

Preparation {1
OB
HO)K:/\N’ n

: |
5 YR CHO (25)

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, H7O7 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,

-12 -



{4S) - Benzyl - 3- hept anoyl - oxazol i di n-2-one. To a sol ution of

(S) - ( }-4-benzyl - 2-oxazolidinone (3.3 g) 18.6 mmol) in THF {50 n.) 20 at

-78 "C dropvmsenBuLl (7.4 nm, 25Mso|ut|on| MR 18. 6
mol ) . 2’?‘?839@ Hrl ng for 30 mn at the sane tenperature, ?ﬂ@éreactl on

m xture was then treated with heptanoyl chloride (2.76 g, 18.6 nmol). The

reaction n‘ix_turg was stirred and all wed fo warmto 10 Cdover 5 h, and then

quenched wi8KeS<hE GPEELAnding @sd< 1 R4S ofapYEROp of seMBEYN ‘I*I%Oééﬁfééﬂs | ayer
was extractg T rs were
washed Wlth[ rf(lmr?télt& (EW%S(ZS) éﬂgo\?g!@rc hévg&ugﬁ er Q@)aﬁﬁggf?é Ftﬁgly g‘{ct)gg%%%mu%éﬁ
reduced presdomac\acelatedc dntydride ()Bﬁ)%hybforme tin bh epmopqiae nalverik, sdchi®R (400

- Mz, CDA3),b 7.37-7.22 (m SH), 4.69 (m 1H), 4.19 "' (m 2H), 3.31 (dd, J
= 13.4, 3. ?lﬁi‘oro!i!leﬁ)dﬂez 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, J = 6.8 Hz, 3H. MH 290. 30

Pr epar atl on 2 - 19 WO 02/ 070s1 PCT/ US02/ 0627s

(4S) -Benzyl - 3-[ (2R) - benzyl| oxySREQIFICG-EMBODIMENTES| i di n-2-one. To a
solution of (S)-4-benzyl-3- hept anoyl oxazol i di n-2-one (4.63 g, 16.02 muol)
and ti tanium (1V) chloride ( 1.9 nmL, 16.82 mmol) in dichloronethane (55 nl)

at 0 "C was added dr opwn se di | sogr ogxlﬁtmﬂ.am Ee (3.1 m, 17.62 mol).

After stirring at 0 "C5 for 1 ing titanium enol ate vvas
then reacted wit l?ﬁé"%é’doﬁh'é?ﬁ%ﬁ%&%' ofeiHaCPrebee! infMRIohC #he i’:on%amnds
mmol) at 0 "C for . The reaction m xture was then quenched wth water (

100 m)10 Tl“ﬁéoran}wedusmltlaﬁr Oase distlosett esl imitheh ratemiv mmpmmlda(aé) (mdlﬂn@ m. x
2). The org

Alier remowiig sopeai el olf et fenpprise Bl AeberonfKBT TR 10 by 11 ash

col utm chr omat ogr aphy using an el uting system of hexane/EtOAc (5: | )
yi el ded 4.39 ¢ 67% of the title corrpound 1H NWVR (400 WMHz, CDC13) 8 7.38
7.21 (m 10H), f (mlH) 4.57 428413(m3H) 382(tJ:

8.7 Hz, \angdd,,cH 9.0, .4 oR. 25 (dd, J]= 3.1 He,
1 H, 2. %“f"?‘aﬁ @ %3 I—E, ﬁi) Mﬁm 1 Hpe” 1\62\ hl)OH
He,

|
1.31-1.28 (m 6H), ﬁ?gw J = MH+410. Prep ramoéHcs

(3R) - Benzyl oxy 2- pentyl pr opi oni c aC| d A 0 05 M soI ution of (38)
(S)-4-benzyl -3-[(R) - 2- benzyl oxynet hyl hept anoyl ] oxazol idin-2 20 one (2.0 g,
4. 89 ) ina 3:1 mxture of THF and HZO was treated with 30% H O (4.5

m., 39.T2 mmol), followed by LiOH (0.48 g, 9.78 nmol) at 0 C. The resulting
m xture was sti rPreféreddtoalpooiddudetul war thie tppeseno MvesNpe bkt seletecdvomi gbt . THF
was then renoved under vacuum The residue was washed with di chl or onet hane
(50 nL x 2)80BP fUNisiBE 0B) - 4- benzyl oxazol i di n-2-one. The desired product was
isolated by 25 Et OAc extraction of the acidified (pH 1 ~2) aqueous phase.
No further purification was required. Standi ng under high vacuum yi el ded
1.16 g (95O/N-Eu‘tyltht-bﬁtbkﬁ:aﬂmmppwcuzﬂ)-H&W}@dﬂﬁyhﬂrﬂmmnﬁb{ﬁyl])he&aﬂdyl}l- (br s,
1 H, 7.36 (m SH), 4.57 (s, 2H) > 3.69 (n) 1 H, 3.58 (dd, J = 9.2) 5.2 Hz,
1 H), 204 (m 1hydyazine. 66 (m 1 H), 1.54 (m 1H), 1.34-1.30 (m 6H), 0.90

et Usoa o7y ey pBbg e REREAR BB aina b TREAR S -

(R) - 3- benzyl oxy-}gfdp@rmeyl-propl on|c acid ( 1.54 g, 6.16 nmmol) in EtCH ( 100
m.) was added 10% Pd/ C ( he reaction m xture was subjected to

hydr ogenat i YriseRpe Y @h@utwcrx@@ﬁﬂe M@Rs)t ((foemy iy droxyapmoyagtbyli-on was
conpleted, 5 tgjler@%%mgﬁ,d\%zﬁeure was filtered through a pad of Celite, and

washed with Et Renmoval of the solvent provided the title

conpounzb (ONaaotguyI%%ﬂ]endWcafruMﬁm {mk)t[tﬂoﬁﬁylhgnrowmnrneﬂmthﬁm 1 H NVR (400
MHz, CHCl,) b 6.30 (br s, 1 H,

' heptanoyl }-hydrazine.

N-Phenethyl-N-(t-butoxycarbonyl)-N’-{ 2-[(formylhydroxyamino)methyl]-

heptanoyl}-hydrazine.
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(d, J =5.4 Hz, 2H), 2.64 (m 1 H, 1.69 (m 1 H, 1.56 (m 1 H, 1.41-1.27
(m 6H), 0.91 (t, J =7.7 Hz, 3H. MK I61. 10 Preparation 5

N- Benzyl oxy- (2R) - pentyl propi onam de. To a mi xtu <

(R -3- hy%§x03{0g¥g£ntyl propionic acid (0.92 g, 5.75 m*rDI),E)gr}l?fes{r)lzz/gfl27D

hydr oxyl am ne hydrochl ori de (0 92 g, 5 75 rrrml) and

4- (di met hyI anm no) pyr.i dine 15 8 1 i.n dichl oronet hane (25
n) at 0 "QNvaslchaydmethyl-B- ((tdliufﬁé‘b’w %’m’)nldyb%ffyw hydeppgmingiBetyli de
hydrochl ori de ( Hes F"[Og' h&ﬂ%% mml) After stirring at roomtenperature
overnight, the reac rln ten guenched with 1 N aqueous HC solution (25
n) and extKNaBdned-Ngi-bgotycaioay Rt (D ferrdhydrbxyandno)metey| Phepadogl jext r act s

" were washed with water, brine) and dried over MgSO-. Renobval 20 of the

sol vent under r elydeainepr essure yiel ded the title conpound ( 1.43 g, 94%. 1

H NVR (400 4157.28 (m SH), 4.89 (q, J =
1o b ke > oy Gspyiia-du fopn PR Budgedbhaningfa 7, 22 (1 S 4 8909 0
6H, 0.88 (t, J Efo@m?lhrlﬁoxﬁdrhmoMr&'rh)a]iﬁeptﬁﬁ)yHr-leﬁmﬁﬁd on 6

a

1- benzyl oxy- (3R) -pentyl azeti di n-2-one. To a m xture of

(R) - NbenzyNdﬁN@phym B-ethypait(ybipevsateam)-de-{2- 1. 41 g, 5.32 mml ) and

tri phenyl phosphi in 53 nL) was added dropw se
di e!tohyl yagodl Ear@ﬁ’%éﬁ@goﬁ(%ﬁfﬂ'fo e‘m%" }};fycﬁazén C) The reaction ﬁlxture
30 was stirKgd-ryigo @me -t Qe yarbenyl PRIMY 1- f(ﬁmrymyuf@(y@mmomhehm The

reacti on was then uenc with water (50 nL The "aqueous | ayer was
extract¥d with Endpmoylﬁﬁlyd@zme V1 O 02/ 070s. 11 PCT/ US02/0C27s nL x 2). The

conbi ned or |c|ae she it h, byipe nd dried ov SCa. After
removi ng thgekg SPOENE L\ﬁ‘adﬁﬁr@é{}éﬁ g?'}\%ljrq '@'BFP&*WXQ‘%%&V?W@@“%@Y‘W 'ash col um
chr omat ogr aphy ( |\r}|§§ ﬁ{mk) to provide the title conpound ( 1.17 g,
89% . 1 H NWVR (40 ,) 8 7.35-7.25 (m S5H), 4.87 (s, 2H), 3.28 (t,
J = 5 4.85 N(Tetrahyyro- Izyxamr4(>d|) Na(t-bu@syqazbonyl)m -{22. 77 (m 1 H, 1.62 (m 1

, 1.36 (m 1 Hz, 3H). M+ 248.
II;?epar ati E)n 7 SFES@HW&’HQV%‘?’H&F}@?&@%B?‘R{WOH o';}’(dé?ﬁ’%e aci d. 10H)To a mxture
of (R)- 115' beNZMI:@l VN?{I—Bﬁl’&RYJaﬂ?&Fyl) 22 oy hdr3R ‘ang)rﬁe(?hmrﬁéﬁladoﬁll )a mxture
of THF-H ? : '\(/]S was added Ylthl um hydr oxi d
rmnohydrate ( 1 @yldrg;meB 9 mml) After stirri ng at roomterrperature

over ni ght, (25 nmL added . to 1 xtur The sol n

aci dified tga(él_qg@m@pwpy lg&a@gag)op&it&gé%{}p h)fd[rowyl (33 &‘é{ ed with

Et OAc (50 nl X 2)enidiagljapabizRd 15 organic Iayers were dried over MySO :

Renoval of the soI ven under vacuum provided the title conpound (0.98 g,

95% 1 H NNRt-B40x yhatonyOHSH { (2RD-[ G0ty liftsroxyamindiinethyl}depanpylsH) , 4. 75 (m
304 (m ZI—?' 2.74 (m 1 H, .70 (m 1 H, 1.53 (m 1H), 1.38-1.2S

(m "6H}20 0.9l {thydjazing gty 34y M+ 266. 20 Preparation 8

{2R) - [( benzNL@zmcﬁsmplrw)m)(frs&@yyda%npw JQ [@ehd th&o@ymhdnfedmtl on of

(R) - 3- Benzyl oxyam no- 2-pent yl propi oni c aci % .89 mmol ) i n HCO H (

19 niL) and di chl beppareyHanerqzik® nl) at 0 "C was added acetl ¢ anhydride (3.9

ol at i s wRrBENGERHOB et G8 -G hydEnsin S BRA S ORTRAE (50 L)

was added to it.pJdapgs washed with brine (50 nL x 2), and dried over
MySO~. Filtrati on and evaporati on under vacuum provided the title conpound
(1. 08 @25 958 Buty HNNpRenoxycarbonyl)-N-{(2S)-[(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.
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(400 MHz, CHC13} 8 8.07 (br s, 1 H, 7.29 (m 5H), 4.91-4.71 (m 2H), 3.76
(m 2H), 2.67 (m 1 H, 154(m 1H, 1.4 (m 1 H, 1.20 (m 6H), 0.80
(t, J =% . 30 M+ 294, -22 WD 02/070s1 Prepar 2?

But yl hydr a@.“%"" ] US02/ (i 27~ 1-1 odobutane (5.1 ni, 45. ?&Jﬁﬁg? 065&s added
t hrough a condenser for 30 min to a refluxing solution of hydrazine
nonohydr at W 229, 5 1), in Et 5 n). After stirring and
ref | uxi ng 1%)& %é’l'ﬁ%cg’lj's”'y%)éf"llf&lrm(%@’go’?yéﬁ’g_{%g)w?%vaporat| on under vacuum
The residue was i &d 1 ¥hydkazidd)e combi ned organi ¢

| ayers were dri e[gﬁ(Kﬁy x}%{?h?tere dadg\ylla}poraztlzed to yield 2.6 g (66% of

the title Obisopemgl- Nr(thumwyta(rmm)wmz (CFBiny)hy8radyddinohmethyl]2H) , 2. 73 (t, J
T = 7.2 Hz, 2H), 44% 33 (m 2H), 0.89 (t, J 7.2 Hz, 3H). M+ $9.
10 Preparation F§PRD W’ﬂ%‘t“%zl necar boxylic acid tert-buyl ester To a

. sol utiong ofN hbANEL mo,%}é}l?zg)g) Wg?(fm&hnﬁ% tggh@;@( ne (1.2 n,

8.69 mml ) in |chI or ornret ha L) t- butyl
di carbonat e ( 1.h2ptagoyl}-h$d@=zid®. Mol ). The reaction m xture was stirred and

allowed to warmu roQm t enper ature overnj Water (20 nlL) was then
added to t H¥T @é*»ﬁm&qpywﬁt(hwn}? Oaajﬁéﬁd? égréylh«g@xmwamamth
di chl or onet hane l{eg gl)azmg'he combi ned organic layers were dried
(MgSCa). Filtration and vaporatl on under vacuum provided the title

cormpound ( 820sapropy?-Badt- buﬂoxylcm)(l)me{Mﬂfc)m@ﬂ@ld;@xyanﬂnos&e(ﬂyn 20 s, 2H), 3.29
(t, J =7.1 He 1.40 (s, 9H), 1.24 (m 2H), 0.86 (t, J =
7.3 Hz 103I—|) WCE%QO};lﬂ?ié(B@Flgﬂ on 11 N-But yl - N- (t - but oxycar bonyl )-N -{(2R)

25 [ (benzyl N I\ %}9,)51 i on of
(R - 2- [(benr%)%lw ortrardya&g%n%{j)‘wje hg? f(hept éﬁri?lo:? %’@3@?’3{’?‘3?‘@ nﬁﬁgéylgm mol ),
N- but yl - hydr azi ngdeazbexyl ic acid tert-buyl ester ( 140 ng, 0.737 mmol) and
4-dirrethy| 1. o idine (9 37 mmp] ) in dichloronethane (6.5 nL) at
0 "C s aduEiEY- 4ot {Tsﬁmd prioElhydsostminmegdl- byt

hydrochl ori de ( rofheM, 0.737 nmol). After stirring at roomtenperature
overnight, the réaction was then quenched with aqueous 1 N HClI and

extractléd VN-tMlethqﬁahxd)bmyfdﬂ h{dnkéfo@mimydﬂoxxarﬁmo)mélﬁyl] -hefMen @2} -Bydiydine.
i o over Ny BCL - EVRROPAITTERY bY LA SOy AL NokEuum, f ol | owkd by
fi'tl e comound. Eﬂ"ﬂﬁﬁh&%”%ﬂm "‘H@Eﬁﬁ%‘}y S R
4.80 (m 2H), 4.10 (dd, J = 14.1, 4.0 Hz,
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 R20C(O)OC(O)OR2 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 R'COR”,
followed by reduction with hydrogen gas in the presence of palladium, to afford
hydrazine derivative (30). Reacting hydrazine (30) with a carbonate
R20C(0O)OC(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 = CHR'R”. Alternatively, the primary amino
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§$362(mM 1H, 3.383(m 2H, 2.55(m 1 H, 1.72 (m i H, 1.56 (m 1 H,
1.50 (s, 9H), 1.30 (m 10H), 0.90 (m 6H). MH 464. Exanple 1

N- But yI - Nyiotmmhwsgxycar bonyl ) -N -{(2R) - [ (f or nyl hydr oxyani n

hept anoyl } - hydr e;z?(ne To a solution of N -{ %%9%6127

(R) - 2-[ (benzyl oxy-fornyl am no) met hyl ] hept anoyl }- Nbutyl hydrazi ne carboxylic

Pal C (60 iR AECPLER PORldEed Emé‘r‘ﬁ%%y%&ﬁdoﬁ %H%g?ﬁ{s‘gcéﬁ&%ﬁm‘i?ﬂSSr i gh
at room t enpRR afUfiBohof driler M?suﬁ&?&tcbﬁdltlmsgﬁemb@fp g'ﬁwﬁlhéhE%@gh 0

m xture was filtered through a pad of
L x 2). Remoivadinadysis, hterfs:dllyeennvqnued\/tpdaetiydrﬁmnc{:oﬂﬁerrml@dm:)twherxfelRm_was
further purlflled by HPLC to yield the title conpound (52 ng, 33%. 1H NWR
(400 Mz, L) 8°9.94 (s, 1 H), 9.39 (s, 1 H), 8.32 (s, 1 H, 4.10 (dd, J
.=14.1, 40 H, 1 H) 3.62(m 1 H, 3.35(m 2H), 2.55(m 1 H, 1.72 (m
1H, 1.56 (m 1H, 1.50 (s, 9H), 1.30 (m 10H), 20 0.90 (m 6H). M+ 374.
Preparati on }2 N-Butél px@razﬁﬁé@&cﬁ%lﬂc acid pRenyl ester. To a solution
of butyl hydrazine (370 Y, 7 Z0-Feel) and Triéthyhahtine (0.88 ni, 25 6.30
mmol ) in di @l oronet haate ( 15 m_) at 0 "C was addqu p@gnyl chl or of or mat e
(0.53 nm, 4.20 mmol ). The reaction m xture was stirred and allowed to warm
up to roomtenperature overnight. Water (20 nL) was then added to the
reaction mxture. Thgpaqueous | yer V@C(Sééé%gt ed with dichl oronet hane (20
m. x 2). TheOdihired—or ganir. Rer e dP eI Wy Seay i JELaéHJH n and
evaporation u&gl)er vattum 30 Hol | owed by r@meocif i cati on by f%
chr omat ogr aphy provi ded the tltl(%)conpound (250 ng, 29% . 1 H NWR (400 VHz
CHC13) S 7.40-7.10 (m S 4.20 (t, -24 WD 02/070.11 PCT/1JS02106275 J =
7.1 Hz, 2H), 3.60 (br s, 71 (m 2H), 41 (m 2H), 0.98 (t, J = 7.3
Hz, 3H). MH#9)209. EXaRREN
N- But yl - N- phenoxycar bonyl - §~T{2R) - Hfor?ﬁﬂ“h?' mﬂ%'inerhy(Pﬂ)nRheﬁvanoyl
~-hydrazine. Purification by pfigparative HFELCo ielded 49 nmg (41 %9 of the
title conpound. 1 H NMR (400 Mz, CHCl,) 8 9.78 (¥ 1 H), 9.39 (s, 1 H),
8.27 (s, 1 H, 7.40-7.10-(m.'S|—|)-,-. 4-8@113%&0 (m 4H), 2.70 (m 1H),
1.80-1.20 (m 10H), 0.90 (m 6H). Mt 394. 10 Exanple 3
N-I'sobutyl - N-(t-butoxycarbonyl)-N -{(2R)-[(fornyl hydroxyam no) met hyl ]

hept | }-hydra P P d 44 . 22%
> bt ope) of T he et Hewn il Schim8is Sofie 8 HRAEREY R henldrfsing gyt | 7
H, 9.54 (s28L uki)lg &naﬁloﬁs su&h Hy , DMAK/EO, or~J EB@/P?OAWMM"BDOV’H@Q— thl, 3.46

(m 1 H, 3.35 :% 12 (dd, J = 6.3, 14. Hz, 1 H, 2.54 (m 1 H),
1.88 (m 1 I'H)draz!_defﬁx ycﬂrogq)nolyelsgg regovetp bellzy,hgrqpngu(gm cam-l-yst Wclhss 0. 88

(m 9H).
N- | sobut ymﬁﬁﬂ/ncoﬁ(ggar g@ngﬁ?‘%'sf’ %Vf EIR)SEJTh ?So‘ar[rrlr%/ Ohy%‘fegx%/eglrrﬁdnC(}mn%%uﬁyI(f@ept anoyl
} - hydr azi neSimRarly f donpling of g dbirelpasidi i N er ) Griyh SledBdrtherdrivai2dé (28) st eps)

of the title corrpound 1 HNWR (400 Miz, CHC13) 8 9.97 (s) 1 H, 9.38 (s, 1
H, 8.27 (Sgrmj_l &9t the corresponding hydrazide (35) or (37). Hydrogenolysis of the benzyl

15 group gives the final desired compound (36) or (38).
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25 7.41-7.13 (m SH), 4.08 (dd, J = 3.9, 14.1 Hz, 1 H), 3.37 (m 2H), 2.65
(m 1H, 2202 (m 1H, 1.74 (m 1 H, 1.32-1.02 (m 7H), 0.92-0.82 (m

9H) . M le 5

N- Phenet h‘?ﬁl}w‘)ﬁg%t oxycarbonyl)-N -{2-[(fornyl hydr oxyam no§’”s?2h"6ﬁi 30
hept anoyl } - hydrazi ne. -25 WO 02/0706.t1 PCT/ US02/ 06275 I H NVMR (400 MHz,
CDCl 3) 89.§0(s 1 H, 9.03 (s, 1 H, 835 (s, 1 H, 7.22 (s, 5H),

4.11-3. 36 4H) s, 2. 8@a)(t, 3 H), 2.2 (m 1 H), 2.07 (m B Hy, 1.72 (m 1
H), 1.41-H03% (ih 15H)“_0"92\2{°t§,/~3¢,-\i)/i{w/q822 __5_Ex,argpl®\lr6N\ 1(\ _OH

N- Cycl ohexyl ¥Bt RB§? - N- (t - but oxycar bényI3)- Mg { 2 N )

[ (fornyl hydroxyam ) met hyl ] - hept anoyl } - hydeazine. 1 H NI\/R (400"MEP© 3g,}DCI 3)

'8 8.44 (s, 7.70 (br's, 1 H)y, 4,20-3.05 (m 4H), 250(m1H)
. 74-0. 90 '_h H)Bn I\/H?B)414 JOO Bxanpl e 7

. N-Benzyl (¢ -b‘u:lr(ﬁlxycar bony IR}~ Nh/h{\% 0 n%q”hydwmb«rfbﬁrﬁ"é{ gt anoy|
}- hydr azi ne. MR (400 MHz, ®DCM ~)va~&8070 (br s, Ae(Qos, 1

H, 8.25 (s, 1 H), "?.64 15 7.28 (m 5H), 5.60 (d, J:147Hz T, . 40
(m 1H, 1,66 (m 1H, 1.56 (m_1H, 1.52 (s, 9H), 148-110(m 6H) ,

(t, 7.1 ddk, 3eh. M+ 408" nple 8 Mo
pyrl*tfi’l/lﬁ\é\ | - propyl) = Negt° W%&ﬁ?l )=N- L2 20 )l\/\ _OH

rmyl hydr 8%y &P no) net hyl ] - hept atoyky - Byelr azi ne. 1H NIJ&/(EOO g/HzEHOCDCI 3)
79-7.25 (m 5HPD 4.15-3.03 (m 4H), 2.760(m 1H), 2.56 (m 2H" ' g
7-1.72 (m 4H), 1.49 (s, 9H), |.46-1.28 (m 6H), 0.8S (t, J = 6.9 He,
3H). M+ 437. 25 Exanule 9

N- ( 2- Mor phol i n-4-yl -et hyl ) - N- (t - but oSahemeltdonyl ) - N -{2

[ (fornyl hydr oxyam no) met hyl | - hept anoyl }-hydrazine. 1 H NVR (400 MHz,
CDC13) S 8.45 (br s, 1 H), 7.88 (br s) | H, 4.20-3.30 (m) 8H), 2.70 (m 1
H., 2. 6%2S1’§NTFDE’1Q@EXJ\M?LE§1 1H, 1.50 (s, 94, 1.39 (m 1 H, 1.29 (m
30 6H)) 0.89 (t, 1 Hz, 3H). M+ 431. -26 WO 02/ 0705al Exam ne 10
N- (4- Hydr oxy- but’M‘le) mer(ttmbuﬂlmqwcbe kiescylbéd bl r¢f2rence to the following examples

| h ' hyl ] - he r n
[(forny ydvrv}c])l)ép{%rrg rggr)egfe itllugtrzltive d apcOX >édcogls%tlrues as a limitation of the scope

of the present invention.

0.
N-

7
3-
(fo

8
(
[(f
8 8.
2.0

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 amino 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 (Hertz); TLC (thin layer
chromatography);

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

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

20 EtOH (ethanol); TEA (triethylamine);

TFA (trifluoroacetic acid); THF (tetrahydrofuran);

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

-17 -



PCT/ US02/ 06275 5 1 H NMVR (400 Mz, CDCI~) b 9.04 (br s, 1 H), 8.37 (br s, 1
H, 4.07-3.46 (m 6H), 2.54 (m 1H), 1.64-1.30 (m 12H), |.47 (s, 9H), 0.89
(t, J = 9 othmgsdH) - M 390. Exanple 11 )

N-(4- Am noC Bt yI')- N- (t-but oxycarbonyl)-N -{2-((fornyl hydrox{/g?nzﬁo ﬂ‘?et hyl ]

10 heptanoyl }-hydrazine. 1 H NWR (400 Mz, CD30D) 8 7.90 (s, 1 H), 7.70 (s,
1 H, 4.00 (m 2H, 70-3..40 {m 4H, 30(m2H) 2.50 (m 1 H, 1.70 (m
1 H, 1.50 (m P%(d¥hm0m§lham 1.48 1.20 QNFIND 0.89 (t, J = 6.9 Hz,

3H). M+ 38 W

N—(Tetrahy o pgran- y%) N- (t-butoxycarbonyl)-N -{2[ (fornyl hydroxyam no) ne

~ thyl ] -hept anoyl JCIlydrlazirbshyldiindddR) 400 MHz, HIMEA Bicec &id8 (br s, 1 H),
8.31 (s, 1 H, 416400(n)|—l)344339(m3|—|) 2.60 (m 1H),

1.97-1.26 (m 1HPSu W@mdreﬁysusmﬂ"@d@ Hz, 3H). AMcO402. Exanpl e 13

R I N E
H)i_|)8296(brs,1l—l))406(m1H) 3.24 (m 1 H, 3.10 (s, 3H), 243’(m
1 H, 1.64 (m , 9H), 1.31 I 1.19 6H), 0.79 (t, J
6.9 Hz, 3H). m&@ame&éhsmoeg?bmmmcug)\wo Uﬂ%@@é%l I(DQT/ UE?)ZI 06275(
N-(3 Am no- pr opy, &8 tﬁut 0x carl onyl)-N -{2
[ (fornyl hydr oxy Oﬁ%y f %}] é)B¥ noyl } Hydrazine. | H NVR (400 VHz)
CDC13) 8 8.27 (9pcE (dﬂ):yclahe& Idafbodilmide); 3. 76- Bm(mZﬂb&;)caaaoBﬁi)(m 2H),
268(m1H)I.M_|ﬁ$m ,.174(m1H) 1.48 (s, 1.35 (m 8H),
0.93 5 It NEMEN-rmhy] mesphaling); Exanpl e HOAt (1- hydroxy7

N- (t-But oxycar bag - R) - [ (f or myl hydr oxyam no) net hyl ] - hept anoyl }
hydr azi ne. 10 | %X‘ﬁbﬁu(‘ﬁ%g%m CDC13) S 9.53 (s) 1 H), 8.17 (s, 1 H), 6.68

(s, T H, 411 (DMALP (H)—dnm%trg&nﬁnﬁbpﬂndrﬁe) 2. 63 (Ba (b@nﬁ)) 1.70 (m | H, 1.49
(s, 9H), 1.42 (m , (m 6H) 7 (t, J = 6.8 Hz, 3H). Mt 3I8.
Exanpl e 16 15 NY@QFMGHMW%YIQEWOPIW (ltl‘)lb(iﬁ)oxycar bonyl )-N -{2

for nyl hyd h hyd 1" H NMVR (400 MHz, CDC13
3(3(9 32@/(5y roxyaﬂéﬂ‘%“ @Pycil ﬁg"?'%ngyc’(ia“’ a‘rFB% ! 2683 3. 43 (m( 6H), 2.8l (m)

%72) 2%15758( 1. |65 fg-(gP (@bDZroxl) ﬁ&é&oﬂ@m&l}’bhcﬁb‘hnmc&h‘ﬂ&x&? 9H)) 0.87 (s, 9H). M+
anpl e
EDCI (1-ethy!-3-[3-dimethylaminopropyl]carbodiimide hydrochloride);
HBTU (O-Benzotriazole-1-yl-N,N,N’,N’- tetramethyluronium

hexafluorophosphate).

20 All references to ether are to diethyl ether; brine refers to a saturated aqueous
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).

- 18-



N Butyl - N- (t-but oxycarbonyl)-N -{(2S)-[ (fornyl hydroxyam no) net hyl ]
hept anoyl } - hydrazi ne. M+ 374. 25 Exanple 18

N- But yl - N, car bonyl) N -{(2S)-[ (fornyl hydroxyam no <
hept anoy| bﬁy@?&gﬁ/ne - WO 02/ 0705-41 PCT/ US02/ 0(27%&"1&}/%%73( 400

MHz, CDCl,) 8 9.27 (s, | H))820(s 1H, 7.32-7.04 (m 5H), 3.80 3.31
4 2.55 (s, 1 , 1.66 (s, 59-1.24 11 , .0.90-0.82
gm) |'\'/||)_|+ 394 (5 l}éggnsg%cgral‘gere run on anl_(g)pen access LC- MS(sr;/]stem usljl)]g electrospray (m

N[ 2-( 4- D| | hyd
) i o) mer B YU ROBARMC 3 ok CHREINRA BPRY I s 2ugin 4yl LRI Y T OX
Ig)5 az 892( Smmihdil’a; ,agéBlEh(mne-éhuﬂbb,ratﬂ)nt)ﬂetédloan)EI\/B YWz 2 RHm, éhd7dliglet, J =
' , 33 2.93 80 2 10 2.4

H, 1.71 (H) njcatering deFectoaig%%) %Ilb'mnll §24Sd(fﬁ{nk2f%abllécb§1>m H%J,H) MH+ 26(5.m .
Exanpl e 20
TN (1 Butoxycar barSiITRYS (PrePL RG] £, 30 28, ol the final prodpts et injectod in
hydr azi ne. stﬁ)liLbeNBc( 460 d\&dzxz@iﬁhl) IB\QVIGlC((rﬁblPile[i'())DSQAEélu(\ﬁl atdoH), 8. 46
(s) 1 H, 6.78 (s, %385337 H)é)ﬁz 8026@5 HEHal?lm
H, | .49 (@L/rgﬂ)Wlth mjn zgmadient fm)l 1090 SFLEN (Gige. T t@fQ% @l e 21 20
N- Pent yl f
ept anoy! |- Oy AEATAE B OO TR g b2 ANy HRE AP Mg,
H, 4.14-3. &l&r(MﬂrcléSﬂlcagel%@ZHKB 400mesth), 1.61 (m 1 H), 1.41 (m 9H),

1.25-1.16 (m 13H), 6H). Mt 388. 25 Exanpl e 22
N[ 2- (1# | ndol - 3ln§41a5ede(ﬂlﬁx/ﬁgecma(werblﬁb&ewlaptb@nyicplem 519FT-IR spectrometer

b ushz Deo e 1 AR ARG ST Bty RHGloBE e pdppored B ARAETY" )
8.33 (s, 1 dromBiogfaphyon .28 mm/ E5MeYGl@5h(:z[fgeI§H‘&tﬁs G60F02 331) O¥isialize ? lith

371330m2 m 2H), 2.40 (m 1.67 (m 1 1.50- t .20
(m 16H), (()Uygngl;PmS?@pﬁ]an hgpg)qpomolybdlc( acid or Il)_D amsaldehyd&(a soluuonl_D )

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,ClI 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. !H NMR (400 MHz, CDCI3) § 7.37-7.22 (m, SH), 4.69 (m, 1H), 4.19
(m, 2H), 3.31 (dd, ] = 13.4, 3.3 Hz, 1H), 2.95 (m, 2H), 2.79 (dd, ] = 13.4,9.7 Hz,
1H), 1.71 (m, 2H), 1.42-1.32 (m, 6H), 0.92 (t, J = 6.8 Hz, 3H). MH+ 290.
30

Preparation 2

-19-



5 Exanpl e 23

N- 1 sopentyl - N-(t-butoxycarbonyl)-N -{2-[(fornyl hydroxyam no) net hyl ] hept anoy
I }hydr .,+H NVR (400 MHz, CDCl,) 8 9.92 {s, 1 H) )
4.05-3 %?%’"72%‘, 3.31 (t, 2H, 2.54 (m 1 H, 1.70 ( ?Cﬂ)%s“zz%%é

H) 1. 50- 1. 18 (m 18H), 0.88 (m 9H). 10 M+ 388. Exanple 24

N-

h

oot anoy! ) S hBEERA O Bins ket iipeanes orealifin 7 "2 "1 ) 8. 30
(51 1 1“23 Lo oé%sdﬁﬂo 1?_')'?%)4%§§;yi(3n%epg'cﬁu)y10§ @%d@%—gﬁ% 633%51% dz%rrwz)andéxg“ (m

_ 25 20 N(1 tEmhyﬂn (Wm&dr)dem-l@tmbutmsa/mmobnmdlc}mcﬁﬂonkmane (55 mL) at 0 °C was

[ (fornyl hydrox am no) net hyl ] - hept anoy d H NVR (400 NHz, CDCl 3)
8 9.81 {s, df_rg/ drogwyse d(lgoprgp)'lsthyl,gmlqe lg'né ?ﬁ# ngrpq)l) th%r5st1{rrwg fitl-(b C 1 80 (m
) , 1.8%8-1 anpl e 26

N—Isoprgpylfoﬁllf’t1 éﬁpbhht%gg%gé g%)’/l el{\gl#e W?S([?g? %%ﬁggia@x%%ﬁ)gmﬁlﬁx ] hept anoy
| }- hydrazi neher ITEI- NMEH(:ALO(D Mz 32 OD(ﬁim()l) 8t @'Odrbsh. Thehlacti®ndix(use wis H) ,
4.34-4.08 (m 2H), 3.37 (M 1 H, 2.76 (m 1 H, | .73 (m 1 H, 1.51 (s,
9H), 1.31 (tH?n fmﬁcheﬁ with wn{eMIOQH)L) ol hgarquerys dgyen pps exipaetegodith - 30 WO

02/ 070s1 P

N- Propyl - o%%%f]bony: ; Zﬁr %Fté g(aPlgrer)%/rPﬁ regexxgz/agrlrl]e%o)uh btnlqe’l 2]ndhept anoyl
} - hydr azi n&irleﬂ olveﬂ-M@BB (Afier dvhovingke solvamt Ondef récﬁmed.prb&sur@ pﬁAﬁéz&xonl H)
4.03-3.17 1.61 1 1, .2
(m 7H)10 0. tyzﬂz{sh]colgpbn chwatggrgggﬂsa%qnbelrgngng system of hexane/EtOAc (r? 1) ’ 0

nept anoyl} MRS EERBIN s bbbl RS PPOTDEBRR 380,
::21&3 4E)2<ingl7§512gm10m)4 72(rﬂ81l(lm4 5%Hn, 2H) 501284223 (BHP B2, (3. 88.7(e, 3H) . M+

N- Met hoxy cattbe A8 (dd, J=2.9(4-9 Hay 1 Y droxgdn 7163 -aed-hyig 1Hbr¥t%ﬂn@9!~} H)’iér azi ne.

(o 1) Dol s 18y o, o g Pghgmn b L8 b, 6 7 %)

H, 1.4 1511\1121...(411107I—|) 085(m 3H). M+ 276. 20 Exanul e 30

N-{[1- (3, 5- Di met hoxyphenyl) -1- et hyl - et hoxy] carbonyl }-N -{2

[ (fornyl hydr oxyam no) met hyl | - hept anoyl }-hydrazine. I H NWVR (400 MHz,
CDC13) 8 8.71 (s, 1 H), 8.21 (s, 1}4#2:par21ti393(5’ 1 H, 6.62 (s) 1 H),

(3R)-Benzyloxy-2-pentylpropionic acid.
A 0.05 M solution of (S)-4-benzyl-3-[(R)-2-benzyloxymethylheptanoyl]oxazolidin-2-
20  omne (2.0 g, 4.89 mmol) in a 3:1 mixture of THF and H,O was treated with 30% H,0,
(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. !H NMR (400 MHz, CHCL,) § 11.1 (br s, 1H), 7.36 (m, SH), 4.57 (s, 2H),
3.69 (m, H), 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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25 6.36 (d, J =4.7 H, 1 H, 3.83-3.69 (m 7H), 3.38 (m 1 H), 2.70(m 1
FD} 1.82-1.55 (m 7H)) 1.43-1.21 (m 7H), 0.84 (m 3H). M+ 440. -31 WO
02/ 070s-t 1 PCT/ US02/ 0627s Third Enbodi ment As the third e -of t he
present i ‘&03%40 t he conpounds of Fornmula (1) with X = E@%@gdl “scl osed,
as in the racemc conpound (42) and the chiral compounds {44) and (46).
These conpounds have preferentially Rl = H 5 R3 i~ OR2' N\N-N-N-OH O H YR
(CHO)(42) R3-Hydrpxyot2 Hpmemlmmw&c'ém (44) R3 i~ OR2’'N O N~H-N~CH YR CHO
46) Prefer ed ected from
the 10 15 g %&Bt(!) Xe Sg%%é)ewyuloxy h. l}eH@l%F&ﬁ&{% aéﬁYF%k%l@ﬁﬁnoﬁ)eh

- N-Butyl - N- [(GHTEIODYAID WA aded) 1% Wd)C & 100ny). | FHY redctioR Rlixture was subjected
((fornyl hydroxyani no) net hyl | - hept anoyl }-hydrazi ne.

N- But yl - N- dp pmémﬁwn@wmgmq ronnuer{np@zmye [ A ftesr thy FasgdeToXgesAmRIStabt hyl |

e AN | SIS 0a M e thio Bt pha 8 ONE ARANKhadvich E1OH (50

N- But yl - N- pheRY3)aRehsar sTaRy $ol Wnt br&deeftm id doralsall 0D @) 98 hyNd - hept anoy!|
} hydrazine. 20

N- But yI - N- [faBhe-plirifisatign was Squirddy dFONMR AA0VH. GHERIB 6G04boriD] 38l - { 2

1 ror phol | dal 3y bapAy PP (. f T hﬁ%ﬁé@é&zyﬁa NaT b, 00
gel[oE anoyl }- (*Mdr azime sH)F Rliepysani nocar bonyl -
myl hydr oxyam’ no) rret hyl ] - 4- phenyl - but anoyl } 25 hydrazine.

N- PhenylGam nocar bonyl - N -{ 2-[ (fornyl hydroxyam no) net hyl ] - hexanoyl }
hydrazi ne. N Phenyl am nocar bonyl - N

N -% .
2-((fornmyl hydr oxyani no) met hyl | - 3- ptFEEB#r 0B anoy! } - hydr azi ne. - 32
N-Benzyloxy-3-hydroxy-(2R)-pentylpropionamide.

To a mixture of (R)-3-hydroxy-2-pentylpropionic acid (0.92 g, 5.75 mmol), O-benzyl
hydroxylamine hydrochloride (0.92 g, 5.75 mmol) and 4-(dimethylamino)pyridine
.15 (1.41 g, 11.50 mmol) in dichloromethane (25 mL) at 0 °C was added 1-[3-

(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (1.11 g, 5.75 mmol).
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%). IH
NMR (400 MHz, CHCL,) § 9.22 (br s, 1H), 7.41-7.28 (m, 5H), 4.89 (q, J = 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,] = 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, 6.39 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
221 -



VWO 02./070y1 PCT/ US02/ 0C27S N- Phenyl am nocar bonyl - N -{

2-[ (fornyl hydroxyam no) net hyl ] - 3- (3, 4 di chl orophenyl ) - propanoyl

} - hydrazigg. 2henyl am nocar bonyl - N - { 278

2-[ (for w@ﬁ&é&%@?ﬁm no) met hyl ] - hept anoyl } hydrazine. 5 PCTIUS02/06275

N- (3, 4- Di chl or ophenyl am nocar bonyl )-N -{ 2-[(fornyl hydroxyam no) net hyl ]

hept | }- | ne. P | am b | -N -{ . .

(2R T (1 or 17yl 605 S BB hBEHYE T ER am Qo WP gpd dried over

N-(3, 4- Di Cmaggeﬁh&ﬂwra%m@ebmem afder {adugR) Ik{e(rfzﬁaﬁ@»kzg%?kﬂ?éﬂ%g}‘iﬂl@ﬂ met hyl |
10 hept anoyl "} -hydrazi ne. [ ( 1- Morphol i n-4-yl)carbonyl]-N -{

' (N_Z[R% 2 [ l(\/]l; ?L rnplm%rdcm;lmaw}gmphyrﬂhdxgﬂtlpm t)an@y()v)ic}e[ thhyitle sempeund (1.17 g, et hyl ]
- 0X nyl ) am nocar bonyl]-N = - or 0 0) ne
?g% aF??‘”o }&%dﬁégw (%)Wg(ﬁ%]xbgldhﬁoﬁgﬁ@[é{’)é‘%@@%h?ﬁgﬂ9 R -{ Y
- r r ' 707 - raz .
N2, 670 chioAa A2 RADIES Hel 10} 77, M0 PERMR, Ty DIGTAZ S
(2R) - [ (f or my23ryd6gimy 6H),1088@tIhy 6 p He HANMH+ 2481y dr azi ne.
N-[ (4- Met hyl - pi perazi n-1-yl)carbonyl ]-N -{ _
&ZI[?% ;1[ gﬂor nyl gyflr _o]>c<|yam no) [nﬁt Ihylh] 20 hept anoylb }- lh]yd{\lam{ n?éR)
- oro-3-trifluorone en rbonyl]-N -
[ (fornyl hydr oxyam no) met hyl ] thpt a%i(l)%yli ;ﬂgﬁl?dr az%/ne. _
N- [ (Met hyl - pheriyloxdainin-CER)Dseyy Ibrépionic@efdl - [ (f or myl hydr oxyani no) net hyl |

hept anoyl }-hydrazine. 25 The follow ng synthetic schenes are merely
i |1 ust rigx i vEo amixthee of éRhvd chenipoxyhd-panty lagetshndeunad.96 2, 3.88 mmelkind on may be

prepared and. are int ljmt .t sSco the invention as
defined in m%urgggihﬁéﬁz@ﬂﬁq%{%@Lﬁiﬁnv})ﬁnwgéﬁﬁwﬂl@}uwngrtw@ﬁt of an al kyl
hal i de R1X fgkonydatd(1iids agioemaP. 'Afte@_st%’ﬂngﬁf‘ﬁoow&mpéﬁmﬁé Ragaight,at an
el evated tenperature, gives the hydrazine derivative (27). Reacting
conpound ( 2¥jtem26 mkheascaidbditothe ohiktore. ddheRORBNCHES ariditetide g8 3~83vith W O
12707 - 4131&%1&:[&818 ﬁ/C?ESSgIZtslon. It was extracted with EtOAc (50 mL x 2). The combined
15  organic layers were dried over MgSO, Removal of the solvent under vacuum
provided the title compound (0.98 g, 95%). IH NMR (400 MHz, CHCl,) § 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
mmol) 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 MgSQ,. Filtration
and evaporation under vacuum provided the title compound (1.08 g, 95%). IH NMR
(400 MHz, CHC,) 6 8.07 (br s, 1H), 7.29 (m, 5H), 4.91-4.71 (m, 2H), 3.76 (m, 2H),
2.67 (m, 1H), 1.54 (m, 1H), 1.41(m, 1H), 1.20 (m, 6H), 0.80 (t, J = 7.0 Hz, 3H).

30 MH+2%4.
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internediate (39). Alternatively, conpound (39) can be prepared fromthe
Bocprot ected hydrazine (29) by reaction with the al dehyde or ketone R COR',

fol | owed Dy obgHdet i ON Wi th hydrogen gas in the presence o m to
afford hydr§2| ne derivative (30). Reacting hydrazine (BO)I’CP/%%'I'Z?ﬂ%%car banyl

chloride RRRBNC(O Cl, 5 followed by renoving the Boc protecting group with
an appropriate acid, such as trifl %oroaafti % acid, gives the hydrazine
derivative (39) wherein R 1 = CHR RFePEALERA, i vely, reacting the
|socyanateﬁggt didfime W th hydra2| ne affords conmpound (39) wherein R1 =H
and R3 = Aplf@r natlelely, reacting the isocyanate R2ZNCO (40) with

Boc- pr ot ectlelbdbbﬁtma‘Z(iSDIGmLf 95 .1 oinel) as added thioaph Feshdensdrfé Fsmichg asal t form
" of 10 corrpound (39) wherein R1 = Hand R3 = H_ Alternativel reacting the
i socyanat e TROWEDS f‘ﬂ@‘)oﬂ/\ﬁ’ftm’d@?fzﬂeﬁﬁ@ﬁ(@d@% (Hﬁlé‘réiflﬁré mhel) I"bﬁlétﬁ biPO

e ) SO ) LB A e

R2ZR3NC( O) Clundei eheBOONNk{ZesiduBORNIxtritréPeithletRer (DML xR). Fhethinbined 30) NZH4
RZNCO (39), RL = H, R3 = H (40) Boc-NHNW2 acid RZNCO (39}. Rl = H, R3 = H,
(40) as t heraalie lagess Wermpred (K, JRANEed padyvapprpted tplyiqkd26 gH{66%0pf 48 Schene

6. As sho n._Scheme 1 h the

hydr azi ne ledre’lcv pou'gae S}g)l\ﬁ\g#g‘t?&gg%h%{tifﬁpfﬁ f}%gﬂgdéﬁ I&hé to renove
the benzyl H)OYA4 R m)azaa(halzmto swcmesx{zl@%%mm_sq.n an appropriate

sol vent, such as ethanol, gives 20 conmpound (42). Simlarly, coupling of
the chillal acid (17) or (25) with hydrazine -34 WO 021(17(1S-t|

PCT/ USU2/ U627S derivative (39) pr i‘l des thevgorrespondl ng hydrazi de (43) or
(45). Hydrogenol ysis of the benzyl 5erp s the final conpounds (44) or

(46). 0 0 IN. I(u%f»l)a Ei?azin&a%%@ad'?@ftm” lestéf.' Il O YR CHO O H=-N YR ~HO (8)
(41) 0~0Bn 130) K3 HOR AT RONENSR ROBn YR CHO O H-I YR CHO (43) O

R1 O (39) R® &ohNidBRsf but)lmyd\hﬂﬁhd\(Sl‘ﬂO(@) 588 raiol) lagd Hlé{h)ﬂlarﬁﬁﬁ)(l YRICH®Y 45) 5
Scheme 7. R3 i~ OR2~-N O NON N.OH H-l YR CHO (42) R3 i1l R2/ N p N\ H-N OH
YR CHO (4 4)mﬁgl)|¥1d@1loromethane (20 mL) at O“C was added di-t-butyl dxcarbonate (1 g6
15 5.80 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 (MgSO,). Filtration and evaporation under vacuum
provided the title compound (820 mg, 75%). IH NMR (400 MHz, CHCL,) 6 3.89 (br
20 s,2H),3.29 (1,1 =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+ 189.

Preparation 11
N-Butyl-N-(t-butoxycarbonyl)-N’-{(2R)-
25  [(benzyloxyformylamino)methyl]heptanoyl}-hydrazine.
To a solution of (R)-2-[(benzyloxyformyl-amino)methyl]heptanoic 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)propy!]-3-ethylcarbodiimide hydrochloride (142
30  mg, 0.737 mmol). After stirring at room temperature overnight, the reaction was then

quenched with aqueous 1N HCI and extracted with dichloromethane (15 mL x 2).
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-.--y RR~-N-N~-N-N~CH O H YR CHO (46) Alternatively) as shown in Schene 8,
the carbamate (34) wherein R2 = t-butyl or benzyl can be converted to the

hydr azi dew@ﬂ%ﬁ)ﬁ acid treatnent or hydrogenol ysis, respeﬁ&{%g},zy% eaction
of (47) wth™an I socyanate in an appropriate solvent, such as net ﬁyl ene

chloride, and in the optional presence of an appropriate base, such as

triethylampe, gives conpound (42) . r. el = Simla ~ appropriate
depr ot ect i oﬂheo‘?r%f‘ﬂ%e’étfﬁcfba‘f’crﬁ&'Pgﬁﬁﬁwlmgrf%(?o;ﬁﬂ’ '(l'gi}“lr,’edf(mef Mté@*by reaction
Wi th an i soeyaRakien odiheasiveiurll vRLuky Hlid¢td 8y %&%ﬁcﬁ@@@%h %Yﬁ%ei n R3 =

H 10 15 -35 WO 02/0705.t1 PCT/US02/ 0275 R1 ~ N N add
( R2=t - but y| 9hromateigitaplly yicRRdBaRmg (p97) of epirle-chmpknd2 NOSMRNEO0 MNz,~ R1 O H

| ,NNw,OHRHLOY Y YR 4)(47)(42)., RR = HRL | 0,0
N~ ,OH N NOQEIF&)%?&&%?W%)?-E# 8»1%3-@@2?5%@9 ;Cfdj)f(lé-’)vﬁr@ﬁﬁ lrﬁbm R2NCO,
- NES ~ Rts O $l6p (m, 1H), 3.35 (m, 2H), 2.55 (m, 1H), 1.72 (m, iH), 1.56 (m, 1H), 1.50 (s, 9H),

1.30 (m, 10H), 0.90 (m, 6H). MH+ 464,

Example 1
N-Butyl-N-(t-butoxycarbonyl)-N’-{(2R)-[(formylhydroxyamino)methyl]-
10  heptanoyl}-hydrazine.
To a solution of N'-{(R)-2-[(benzyloxy-formylamino)methyl]heptanoy! }-N-
butylhydrazine carboxylic acid tert-buy! ester (195 mg, 0.421 mmol) in EtOH (15
mL) was added 10% Pd/C (60 mg). The reaction mixture was subjected to
hydrogenation overnight at room temperature. After the reaction was completed, the
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, CHC1,) §
9.94 (s, 1H), 9.39 (s, 1H), 8.32 (s, 1H), 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, IH), 1.50 (s, 9H), 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 (MgSO,). Filtration and evaporation under vacuum,
30 followed by purification by flash column chromatography provided the title
compound (250 mg, 29%). IH NMR (400 MHz, CHCL,) 6 7.40-7.10 (m, 5H), 4.20 (t,
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NN~ ,OH H YR CHO (36)H yR CHO~ O H YR CHQO(48y (44), R3 = H,O N~ ~ ~O("(
Naci o(R2=t . butyt) or H~-Pd ((R2=benryl)~ ~ 4 HN ~ OOH R2ZNCO, NEt,R1 H OH ~N
N~NOH :~ HN g2 ~ WNYR CHOYR CHOO H YR CHQ( 38) (49) = H
Schemne B%QOQQN'FHETI C EXAMPLES The invention will now be gé@)gﬁz@e%élby
reference to the follow ng exanples 10 which are nerely illustrative and

are not to be_cans ed as a limtatio f the scap f th esent
i nvention. J'I"h%-lsl’éﬁréhiép(é)r {ore iy lé@r‘@r’ gﬁ ’c]o%]d{a‘?"zgﬁsg'ggélt’ i&?]v:ghﬁﬁjﬂ)s
descri bed i]ﬂHg_hg)gExperi mental Section of the Second Enbodi nent are
appl i cabl e here. The conpounds di sclosed in Exanples 31 to 51 were prepared
follow ng the general procedures described in Exanple 1. Preparation 13. 15

20 N-[(4-Methyl pi perazi ne)carbonyl ] -N butyl hydrazine. To a sol ution of
butyl - hydrazine (200 ng, 2.27 mol) lg 20 hyl am ne (0.95 nL, 6.81 mmmol)

in dichl or o4 : QQ%' - | 5 k=@ REr azi ne
" car bonyl5 ch|br$@3ﬁ®§98@ﬁ%5ﬁndé'$é&ﬁgf& : Cﬂnﬁgﬁi'{?mﬂ{éerggcti on mixture
was sti rreq,(%gmu%h)l.pymdzﬁ,@ warm up to room tenperature overni ght. Saturated
aqueous NaHCO3 (20 nmL) was then added to the reaction m xture. The aqueous

: ayer was d?«gifa;ati@dbw\pmhardiiwmmhﬁrymw@n@ 12 @4 k) of thy _titlérhgnpmmldi n&d or gani c
. 5 Fi . : |
Fol 1 oved by MR o0 gHGY S éééﬁi‘egﬁﬁﬁf’ @X@%%&SMI’&@R-@@@M N -
9:1:0.05 I i - 350
m 729 TRV AR Caga o) gl Sl 1R TSy R BoRO TR .
2 H)

2H), 3.1®1 (t, J = 4.9 Hz, 3.14 (t, J = 7.6 Hz, 2H), 2.44-2.41 (m

4H), 2.33 (s, 3H)) 1.64 (m 2H), 1.32 (m o)
MH+ 215. Example 3

N-Isobutyl-N-(t-butoxycarbonyl)-N’-{(2R)-[(formylhydroxyamino)methyl]-

, 0.95 (t, J = 7.3 Hz, 3H).

heptanoyl}-hydrazine.
Purification by preparative HPLC yielded 44 mg (22%, 2 steps) of the title

I5  compound. 'H NMR (400 MHz, CHCL,) 89.94 (s, 1H), 9.54 (s, 1H), 8.32 (s, 1H),
4.11(dd, J =3.9, 14.1-Hz, 1H), 3.46 (m, 1H), 3.35 (m, 1H), 3.12 (dd, J = 6.3, 14.]1 Hz,
1H), 2.54 (m, lH), 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. !H NMR (400 MHz, CHCL,) § 9.97 (s, 1H), 9.38 (s, 1H), 8.27 (s, 1H),

25 7.41-7.13 (m, 5H), 4.08 (dd, J = 3.9, 14.1 Hz, 1H), 3.37 (m, 2H), 2.65 (m, 1H), 2.02
(m, 1H), 1.74 (m, 1H), 1.32-1.02 (m, 7H), 0.92-0.82 (m, 9H). MH+ 394,

Example §
N-Phenethyl-N-(t-butoxycarbonyl)-N’-{2-[(formylhydroxyamino)methyl]-
30 heptanoyl}-hydrazine.
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5 Exanple 31 N-Butyl-N-[(4-nethyl pi perazi n-1-yl)carbonyl]-N -{(2R)

[ (fornyl hydr oxyam no) net hyl ] - hept anoyl } - hydrazi ne. Purification by
preparati ielded 44 nmg (22% 2 steps) of the titl M+
hoo" 10 BRI BRSNS

N But yl - N- d| phenyl am nocar bonyl - N - {(2R)-[ (f or nyl hydr oxyam no) net hyl ]

2%t ops). of W RBTRERAMES. EBigiouano & Hike az{@%h-vlﬁls@?%c ;Y2838 (s, 1

3 513 26 (i 300 54 180 o 2o oy B pa i B TNy o7

1 OH), 0. 90(nf,t15H), 697 (t33H , MBH)4220. 76 (t J = 7.3Hz, 3H). M 469. 20

" Exam ne 33

N-Butyl - N-(t-butyl am no)carbonyl -N -{2-[ (fornyl hydr oxyam no) net hyl ]
_ heptanoyd }-hydrazine. 1 H NWMR (400 13) S 8.25 (s, 1 H), 7.81 (s, 1
H, 4.10-3.20 (m 6H), 3.01 (br s, 1—%—"—5—%42(m 1 H, 1.55-1.20 (m 12H),

1.27 (s, 9HN.CR 1&%@1@&11%!31!& (ﬁﬁhmx rb%ﬁyl?ﬂ\% (hExarml e 34
N- But yl - N- phenyl am nocar bonyl - N - f or myl hydr oxyam no) net hyl ] hept anoy!

} - hydr azi ne[(forawlhydmmnmm«nh A euso@/yuamﬂmm NMR (400 MHz, CDO 3) 8

8.26(3, 1 8 br 1 3.00 (br
! WiieThodfimat oy 5% i o Bty 83000 biturbideo 320 §

Exarrpl e 35 m, 1H), 1.74-0.90 (m, 31H). MH+ 414 _

N But yl - N-[(( 3, 5-°di net hyl - 4,'5-'di hydr o- I'soxazol - 4-yl ) am nocarbonyl ]-N -{2[(fo

rnyl hydlr(bxyam no) net hyl ] - hept anoyl } - hydra2| ne. I H NWVR (400 MHz) CDC13) S

9.30 (s, 1 H, 810 (s, 1 H, 775(15 3.90-3.20 (m 6H), 2.75 (m 1

H, 2.20-1.90 (m 6H), 180132(m—m9-,_097091(m 6H). M+ 10 414.
Exanpl e 36 §

N- But yI - l\l—[(lBer?g ﬁoﬁt-buto bo" bl\rl;yﬁzj [(Hrm{ygl Did(rf) )gramlp%ra? >y<3)'an‘i no) net hyl | he
pt anoyl } - hyRg znm} hi&raiklrld NIVR (400 MHz, CDCI3) b 8.80 (s) 1H), 7.80 (s, 1

,3803g1\&]12 2. rg 180130(m14 0.96-0.90 (m
H)h M+ 38 H br(ﬂ{)(é {CD(E];) 970(brs 1H), 8.77 (rl:rs IP?hSZ (s, 1H), 7.64- 0
N- Phen r
but anoyl 3 - YA He) SRSt 18RI ARSI PRBTYin) SR T,

N- Phenyl ani nggad, benyi 48V1:-102m] 6H 08 (hyJoLE PAVNRTIIRD) VE{-hYbd. - hexanoyl } 25
hydrazine. 1 H NWR (400 VHz, CDCl 3) 8.80 (br s, 1 H, 7.84 (s, 1 H, 7.29

(m SH), 3.90-3.40 (m 2H), 2.86 (m 1H) 1.70 (m 1 H), 1.50-1.15 (m
SH, 0.89 (m 3H). M+ 323. Exanple é)?aﬁsl%s
N-(3-pyridin-3-yl-propyl)-N-(t-butoxycarbonyl)-N’-{2-
20 [(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
IH NMR (400 MHz, CDCl3) § 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,J = 6.9 Hz,
3H). MH+ 437.

25 Example 9
N-(2-Morpholin-4-yl-ethyl)-N-(t-butoxycarbonyl)-N’-{2-
[(formylhydroxyamino)methyl}-heptanoyl}-hydrazine.

IH NMR (400 MHz, CDCl;) § 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, 1H), 1.50 (s, 9H), 1.39 (m, 1H), 1.29 (m,
30 6H), 0.89 (t,J =7.1 Hz, 3H). MH+431.
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WO U2/ 117US~1 PCT/ US02/ (1C275
N- Phenyl am nocar bonyl - N -{2-[ (f or nyl hydr oxyam no) net hyl ] - 3- phenyl

| 1 H NMR (400 MHz, CDC13) 8 9.90 (b 8. 40
prOp?noy %{oh}w}ﬁwe 7.30-7.00((m 1 OH), 4. 1) S-3.55 (En rHFE«Y/UJS%me(m 1(5

H, 2285 (m 1 H, 270 (m 1 H. Mt 357. 5 Exanple 40
N- Phenyl am nocar bonyl - N -{2-[ (f or nyl hydr oxyam no) net hyl ]-3-(3, 4
di chl orophenyl ) - propanoyl } - hydrazine. 1 H NVR (400 MHz, CDCl 3) 8 9.90 (br

s, 1 H, 850 (s, 1 H, 7.70 (s, 1 2f57.05 10 (m 8H), 4.10-3.45 (m
Mm—. 1 H.

2H), 3.10 (m 1 H), 2.95 (m 1 H), MH 425. Exanpl e 41

~ N Phenyl am NadaHydvoxy-bivtyli- &L([t{bflmmhmtﬁhlygxuam no) met hyl ] - hept anoyl }
hydrazine. 15 1 H NMR (400 (s, 1 H, 840 (s, 1 H, 7.9
(s 1 H) 7[(@1!!@!;11ydrowammometbyﬂﬂlepﬁﬁnosu)hydsayoee 40 (m) 2H), 2.83 (m

N (3, 45 ol PRk aad S et Bl Mt 8L s TR ot Dt Ryt 1

hept anoyl } -f Z 0 tS] 8 Hl 75 (s, 1
s g £ 8 e 51 S s

H, 1.59 (m 1 H), 1.41-1.15 (m 7H), 0.80 (m 3H) M-|+406 25 Exarrple 43

N- Phenyl am nocar bonyl - N -{(2R) - [(foi ggl h%dggxyan‘i no) net hyl ] - hept anoyl }
hydrazi ne. -39 V\002/ U70i ~1 PCT/ U s 1 HNW (400 MHz, CDCl,

2. 75 241 (Meipiosb gt aubxydaoin) &‘1"%?“%?“?@*07‘3“@"@%% 337.

5 Exanpl(e 4Hemb|@@l]4hﬂmim:rophenyl am nocar bonyl ) - {(2R)

f | hydy o t hyl ] - hept hyd 400 MHz, CDOI,
510/ 00 (%, 1 YR @30z Crhory B 508, () ﬁé'% 1800, SB).07P1dY 1 i )

7 74 (so7 (@’%ﬁ)%éﬁ‘éé (ﬂos(wlm%gﬁ ﬁ@ﬁ%(m"&&l) 2 Bi2oRf 14 1 H)

N- [ ( 1- Mor phpPd (mAtOH)) 080o 0 4.9 Nz; 3K R RHHF89r rryl hydr oxyam no) net hyl ] hept ano
yl }-hydrazine. 1 S| H NWR (400 MHz, CDC13) 8 9..29 (s, 1 H), 8.25 (s, 1

H, 8.15 (s, | H), 4.08-3.49 (m 6H), 3.35 (m 4H), 2.78-2.55 (m 1 H))
1.52 (g1 H, 1.41-1.08 (m 7H, Ogf9 (m 3H. M 331

N-(Tetrahydro-pyran-4-yl)-N-(t-butoxycarbonyl)-N’-{2-

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

IH NMR (400 MHz, CDCl;) 6 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, } = 6.9 Hz, 3H). MH+
20 402

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

25  IH NMR (400 MHz, CDCl3) § 9.74 (br s, 1H), 8.90 (br s, 1H), 8.29 (br s, 1H), 4.06
(m, 1H), 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 (1, J = 6.9 Hz, 3H). MH+ 332.

Example 14
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Exampl e 46 20

N-[ ( 2- Met hoxyphenyl ) am nocar bonyl ] -N -{(2R) [ (f or nyl hydr oxyam no) net hyl ] - hep

t anoyl } - razi 1 HNWR (400 MHz, CDCI3) S 8.33 (s, 1 S, 1 H))

7.05- 6. 75;4%%1, W4 14 3.32 (m SH), 2.85-2.59 (m 1H), 15%3‘%%%%%),

1.42-1.18 (m 7H), 0.87 (m 3H). M+ 367. 25 Exanple 47

N-[ (2, 4-Di chl orophenyl ) am nocar bonyl L N -%ZR) [ (fornyl hydroxyam no) net hyl ] -
bga.r enyD-IN{

Z37

hept anoy! }N#{§uymimopRyopybsN-{pbutoy $2/ 070s- 41 Exanpl e 48
N-[ (2, 6-Di ' vl Lo, :
[(1[£)r my! hyi?*gﬁﬁ'iﬁ*?gﬁ%?ﬁ@y??ﬁﬁégﬁZ*r‘;h’ﬁ"wy“ﬂvﬁ'@?%e MH+ 405. 5 Exanpl e 49
[ (4- Met hylH piMR (400 MHE, GDERY (] 1H), 18R TH) 0176y 3o/ dn osty)apamo) met hyl | -
eptanoyl }-hydrazine. M+ 344. 10 Exanple 50
[ (4- Chl or@n,2H)r2-68 (for Bkt B (Fhé Ry D dhimddBr bés (s, PHY 1.3¥ am)§H) 898y hydr oxy

_am no) ngt hyl |- hept.an } s ine. MH 439. 15 PCT/ US02/ OX7~ Exanple 51
N ( n/egﬁw -J;S’Heﬁg'g-@%g#&) %@f‘g32§| ]-N -{(2R) - [ (formyl hydr oxyani no) net hyl ]
hept anoyl } - hydrazi ne. M+ 351. 20 Fourth Enbodi ment As the fourth

enbodi nent of the present invention, the conpounds of Fornula ( 1 ) where X
is a coval ent bond are disclosed, a¥xamplhtS r aceni ¢ conpound (55) and the

chiral co unds (57) and (59 These ounds, have ferentially 25 R 1
=H ilp '(F'ge‘%%b.mwﬂﬁp?(?%P(f@"w(iﬁﬁwxm@#%ﬁ@h—w‘@'1H~ FI /o~ \I
YR CHO YR %r@ziﬁe? I . (55) (5~~ YR CHO (59) -41 WO 02/07f1~. ~1
10 1H NMR (400 MHz, CDCl3) § 9.53 (s, 1H), 8.17 (s, 1H), 6.68 (s, H), 4.11 (m, 1H),
3.38 (m, 1H), 2.63 (m, 1H), 1.70 (m, 1H), 1.49 (s, 9H), 1.42 (m, 1H), 1.29 (m, 6H),
0.87 (t,J = 6.8 Hz, 3H). MH+ 318.

Example 16
15  N-(3-Hydroxy-propyl)-N-(t-butoxycarbonyl)-N’-{2-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCls) 8 9.34 (s, 1H), 8.33 (s, 1H), 7.83 (s, 1H), 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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PCT/ US02/ 06275 Preferred conpounds useful in the present invention are
sel ected fromthe group consisting of:

N-[ (Ph 2y bony| bonyl 1-N -{ (2R)-[(fornyl hyd t hyl
nept anoyl MPRRBAREL ToY N ity ey L (2R (Torm AT e ARt T

1- (t-but oxycarbonyl) - pi per| di n-4-yl]-carbonyl }-N-{ 2
f | hyd th hept yl d But yI

11 bt oy DORIGOMYH o ERI 58] Gy b g 1y 2O oH), 380
f | hyd t il I R

[ oLYL s SEYATp st vty SRRSO, 1. oo Rz h Ty, i kb [ €

1-t-butyl am no i din- ] car bon

[ (fornyl hy dxvaky 394. no) met hyl ] - hept anoyl } -hydrazine. N-Butyl-N-{ [(
- 1-t-butyl carbonyl) pi peridin-4-yl]carbonyl } ]-N- { 2

[ (fornyl hydr oxyam no) net hyl | - hept anoyl }-hydrazi ne. 15

CNButyl -N-[(1, 2, 3, 4-tetrahydro-qui nwﬁ%yl)carbonyl] N -{2

[ (formylhydr oxyam no) net hyl ] - hept an razi ne

N(p Vet hOXNF{RI_E(QmIMMbﬂnMphEn&MyI[]N --BotoRy@rBay@nNng2 et hyl | - hept anoyl

hydr azi ne Phenoxyacetyl -N -

(2R) [ (f or nitfdrymiloydraxy am)nmmwhy]l}-hmaqﬂ}«hyylrmm azine. 20

nept anoy| ) THJIMBAANEMHE CEE Lh (1 ShEHR Galidy B 7 Dy 706 @12
2R f t

(N(é [(Doggyéﬁg)%%ﬂﬁyqaﬂc@g)l”;%t{lillkh}ﬂeﬁ 1379% (%, 41196374 38, 2.80 (m, 2H),

(2R) - [ (foor nykBysir oMy, aciine), mehhy41 ¢sheHs,arsyim,}7H50.by ¢t 3H). netH+ 465.
N- ( Et hoxycar bonyl ) car bony!)-N -{
(2R) - [ (formyl hydr oxyam no) net hyl ] - hept anoyl } hydrazi ne.

N- (2, 4- Di chl or ophenyl acetyl )-N -
(2(R) [ (fornyl hygroxgam no%lrrzet hyl } h%%"r?c‘r%@} hydr azi ne. 30
N-[ ( Benzof uNag- B?n&b)cﬁmdagnm] {2\{(02/ (ﬁioad:b&;@ﬁmbbm éizaxwammmet hyl ]

hept anoyl }-hydrazine y1l PCTJUS02/ 0
N-(2, 3-Di chhyﬂmhmnoxyacetyl )-N -{ (2R)-[(fornyl hydroxyam no) net hyl ]

hept Di et hoxyphenyl acet
(2R T (For Ty ARG AYAM o SRR § S hispt BT (e (LS (el NS (3 11D,

SRS (o b R LAt AR A g | PRI

7H), 0.89 (t, 3H). MH+ 318.

Example 21
20  N-Pentyl-N-(t-butoxycarbonyl)-N’-{2-[(formylhydroxyamino)methyl}-
heptanoyl}-hydrazine.
YH NMR (400 MHz, CDCl,) §9.10 (s, 1H), 8.43 (s, 1H), 4.14-3.05 (m, 4H), 2.86-
2.48 (m, 1H), l.6i (m, 1H), 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)-ethyl]-N-(t-butoxycarbonyl)-N’-{2-
[(formylhydroxyamino)methyl}-heptanoyl}-hydrazine.
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hydrazi ne. N-[(2-Methyl -pyridin-3-yl)carbonyl]-N -{
(2R) - [ (for nyl hydr oxyam no) net hyl | hept anoyl }-hydrazi ne.
N-[(5- NEth)g,ymm of uran-2-yl)carbonyl ]-N -{ (2R) 10
(formyl hydr oxyanmlzno) met hyl ] - hept anoyl ) - hydrazi ne. I\I-[(ZTET/BS?%N&%?S benzo[
di oxi n-(2S)-yl)carbonyl]-N -{ (2R
( r

@”Ykgfﬁ‘ﬁﬁ‘(@‘?f@%?fm %Fbt PVJH)? 8 5E" 3D’ £%3 (s, 1H). 8.15 (s, 1H),

[ (f or My4$41y @5 @y 8K, mobombbx tﬁnpyd) (th ml\?d@@ éﬂle2H}@ 40 (m,

, 3, 4- Tetr ahydr o- qui nol i n- ) car bonyl

rryl hyderJ)xyé%(mo)Hhtlhqﬂ ].26 €t bﬁhb)y() SP(mdeazMH* 461
etrahydro-furan-(2S)-yl)carbonyl]-N - {
-[ (fornyl hydroxyam no) met hyl ] hept anoyl )-hydrazi ne.
et sahydr o- f uran- (2R) -yl ) car bongkdmbie 43
-[ (fornyl hydroxyam no) met hyl] 2 epr—h‘oyl } - hydr azi ne.

Met hyN-Tsupenofl«N-dnbitoyy darboiylpN'{ 2N femylhydroxyamino)methyl]-
-[ (fornyl hydroxyam no) met hyl ] heptanoyl }-hydrazine.
Pyri di rheptgno)vb}c%xqm]zmm { (2R -[(fornyl hydroxyani no) net hyl ] - hept anoyl }
azi ne.

a7 Ca- NENWIR SR M) CDGIAB0. i U, BrRos ). HPEBH PR 33 6
ryl hydzmxyam(ﬂom‘étlhw I, h?-P)t RBOYh, DH)Y B02Z 1 §)6n, 18H), 0.88 (m, 9H).
Pyr| m di n-2-yl) (j

- [ (10or nylHRy3®Boxy ami no) met hyI ] hept anoyl } hydrazi ne.
2 Met hyl -5, 6, 7, 8-tetrahydro-[ 1, 8] naphthyridin-3-yl)carbonyl]-N-{ (2R
(fornyl hydr oxyam no) net hyl ] - hept anoyl }-hydrazi ne. -43 WO (12/070s-41
US02/ 0627s N-[ (1 soqui noli n-3-yl Egg,;,ﬁwd ]-N-{

-[ (fornyl hydroxyam no) net hyl ] heép } - hydr azi ne.
5, 6, 7, N-Wyiclohey gl-N-({-biitoXy canibioh ply<N R+ (farmydhgdr oamihoihetfyl-2R)
ryl hydr oxyam no) met hyl ] - heptanoyl }-hydrazine. N-(Phenylacetyl)-N -{
for nyl Hep Yrpe@eny | | - hept anoyl }- hydr azi ne.

o3nﬁ|5hy3‘¥§&%%%ﬁ[h€bmé&% oy R B0 g PR e Yl =

Vet hyl - 2, G5)db Q% @mi Miasiazey inflifin4 caiy]
fornyl hydro)xyg)fn no) rrgt hsfl hlggt L%‘g’ﬁ ?ﬁ%;%}lgz?ﬁ(enﬁ 25@8 1.51-1.18 (m,

( Phenyl aclét)] 0.8N(m{ H). (Mbl+4d0hydr oxyam no) net hyl ] - 3- phenyl - pr opanoyl }

'_'H'_'
|—|—h_h—h

N
Y,

z27

Z

—~ —~
N N
—~0 wﬂf\vz\\;_g/-\v,-\o/-\vz-\ol—lo

1,
r

T
T
3-

~~~ w ~ ~— = ~
N502N223<ZNZ

MgV IF
—h e —h N

Example 25
20  N-(1-Ethyl-propyl)-N-(t-butoxycarbonyl)-N’-{2-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
IH 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 (m, 6H). MH+ 388.

25 Example 26
N-Isopropyl-N-(t-butoxycarbonyl)-N’-{2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCl,) 6 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, 7TH), 1.11 (m, 6H), 0.88

30 (m,3H). MH+ 360.

-30 -



hydrazi ne. N-(Phenylacetyl)-N - {

2-[ (fornyl hydr oxyam no) net hyl ] - 3- (3, 4-di chl oro) phenyl propanoyl
} - hydr azi | m dazol -1-yl ) benzoyl]-N -{

(2R) - [(fo‘?%}’fhydr‘gxyam no) met hyl ] - hept anoyl } |5 hydrazi ne- No{2/06273

[ 1- Met hyl - 5- 0x0-2-S-(pyridin-3-yl)-pyrrolidin-(3S)-yl]carbonyl }-N -{(2R
({fornyl hydroxyam no) net hyl ] - heptanoyl } -hydrazine. N-[(

1, 2- Di hydro-ci nnolin-4-yl)carbonyl]-N -{ (2R)-[ (fornyl hydroxyam no) et hyl ]

hept anoyl }-hydrazine. 20 Example 27
N-[ 4- (4- Acetyl pi perazin-1-yl) phenoxﬁfépﬁl'l']‘- N -{(2R)
~ ((fornyl hy d¥PrypylNgd-batoyédrbbryl)-M1¢ [ (forrykiydeoxyamino)itieehpl]-acet yl - N - {

(2R) - [ (fornyl hydr oxyam no) net hyl ] - hept anoyl }-hydrazine. N-{ [
1- Benzyl - 5-heptaneyHriydrazine 2S) -yl | - carbonyl }-N -{ (2R

12 panzy . 5 AN Berpei 517 oo . Lo Byt b, 2.2

f I h t -
N[ (SS) - Bory 1 e e Db B2 e o (S GATR 3 (o prp pgit+ 360

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

N-[ (Qui nol i n-4-yl)carbonyl]-N

(2[R§-[{forrryl hy)(;rz)xyam n)(;) ]rret hyl{] hgéﬁlﬂ-ﬁlé’sa— } 30 hydrazine. -44 WO

02/ 0706

(2R) - [ (for rr]Ny:E@%’ %%gﬁs" hi'?f” HQJ @%‘ﬁ&%&?gﬁ{}gﬁgﬁ’%@%ﬂ

1, 2, 3, 40T etheplatidyDhydiazing- 8-yl ) carbonyl ] -N -{ (2R)

[(for nyl hydr oxyam no) net hyl ] - hept anoyl }-hydrazi ne.

N (N'- Acet yllH NMR{(@Q/M){ZJ\CDCLQER)79[(efld{)n&Dﬁy($jrlbb§yfh2ﬂ -A@p fet, AH),|2-4fpt anoyl }
hydr azi ne. tetr nol i n-6-yl)carbonyl]-N -
(2R) - [Zl(for g]’& Q/?Q#(Wo?&ﬂ%p@l(]“ ﬂggy%‘y% hyi:lram%e) N ( {] !
H Benzoi m dazol 2-yl)carbonyl]-N - { (2R -[(fornyl hydroxyam no) net hyl] 10
hept anoyl }-hydrazine. N-{ [

| - (2- Hydroxyacetyl)-1, 2, 3, 4-t et r ahyBxam glc|290I|n 6- yI]carbonyI }-N-( (2R
[ (fornyl hydr oxyam no) rret - hept angy!| hydr azi ne.

H | ndol55- le\é%!hawrkowlﬁ -2 ﬁ?rwym#mmwnwmlhbymw/l|}1 hept anoy! }
hydr azi ne. hjy%ry' S4 [ Met hyl - (4 - di net hyl pyri m di n-2-yl ) -am no] benzoyl

-N-{ (2R
TH 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, J = 5.5 Hz, 2H), 2.72 (m, 1H), 1.61 (m, 1H), 1.41-1.12 (m,
7H), 0.85 (m, 3H). MH+ 276. |
20
Example 30
N-{[1-(3,5-Dimethoxyphenyl)-1-methyl-ethoxy]carbonyl}-N’-{2-
[(formylhydroxyaminoe)methyl]-heptanoyl}-hydrazine. '
IH NMR (400 MHz, CDCl;) 8 8.71 (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,
7H), 1.43-1.21 (m, 7H), 0.84 (m, 3H). MH+ 440.
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[ (fornyl hydr oxyam no) net hyl ] - hept anoyl }-hydrazine). N-[( |-Benzo[

1, 3] di oxoi -5-yl)carbonyl ]-N -{ (2R -[ (fornyl hydroxyam no) net hyl ] hept anoyl
} - hydr azi 4 (3, 5-Di net hyl - pyrazol -1-yl ) net hyl ] ben (2R
.20 [(for n‘&ﬁhy@? oxyam no) net hyl ] - hept anoy!l }-hydrazi ne. FB}‘/'[Js%z/(l},‘z%

N-[ 4- (Morphol i n-4-yl)-benzoyl]-N -{ (2R)-[(fornyl hydroxyam no) net hyl ]

hept anoyl }-hydrazi ne. N-(4-Hydr - 3- hol i n- 4-yl ) net hyI benzoyl ]-N -{
(2R) [ (fornyl hydr oxyam no) net hyl ME&%—"‘ nt hydr azi ne.

N-(3- Hydroxy- 3- et fjy m%rﬁﬁ&mwwf he ;ﬁr@@g {n%rﬂ H%%?B%Mﬁ?o@%%ﬁlﬁy']

hept anoyl }-hydrazi ne am no- benzoy
(2R) - [ (f or mt} kyehr Xey AR 3nage gt dMydeli - irsemt anwyden}xc wdipaamchetz) Ninfl (thel chisgipr opy! -
" H benzotriazol Sn(gcar bonyl ]-N -
[ (fornyl hyd}om&?aﬂ‘?/ Prand{pp). - Fasse a%mun}is hg!/V&rPa%fPﬁ@ﬂalMBl—H/\o 02/ 070S- 11
- PCT/ US0Z/ OX75 N-[( 1, 2,3, 4-Tetrahydro-isoquinolin-(3S)-yl)carbonyl]-N - {
{2R) [(fornyl hydroxyam no) nmet hyl ] - hept anoyl }-hydrazi ne.
N-[ (5-Chl orgs b&?hzod’)uran 2- yI)carbﬁpylpih Ny - -{ 1
(2R) - [ (f qpow yqd\rg%m\ noHet hyl ] hept noyl } hy razine. )
1- (Di rretﬁ:{ll ar§ nodlar bony\ net hyl )’32§E]2m-/dhf|fjl rH’- ui nolreri- ngi\hé&wwp
{ (2R -[ (fornyl hydro‘SE‘ya?ﬁ'% met hyl ]2 he anmylcp-}ohydram ne.
N-[(2 2-Di f 1 uoro-benzo[ 1,8 di oxol - 4-yl ) carbonyl N -{ (2R (46)
(formyl hydr oxyam no) net hyl ] - hept anoyl }-hydrazi ne.
[ (5- Am no- benzof uran-2-yl)carbonyl]-N -{
2R) - [ (f ormyl hydr oxyam no) net hyI] 10 hept anoyl hydra2| ne.
[ (4- Oxo- 1, 2-di ro-;4H J U|nol { (2R
f or myl hydr oxya%xﬁgf%ectoﬁfﬁé %egur%olg/lljm 45& mvﬁ% Xre Se%cagnf%r]" tlt\lle
[ (7- Hyodr oxyupesieptibg 8- 2- y|)car bonyl ] -N -{
2R) - [ (frormyl hydr oxyam no) net hyl ] hept anoyl }-hydrazine. 15
N-[ (6- Met hoxy- benzof ur an- 2- yI)acetyI] N -{

2o BB B SR ) g o 7

rmyl hydrOXya{(moﬂﬂymsaarfa,xydmmephanﬂ%eﬁtamw a)zdrﬂ,aneN[(Z 3- Di hydr o- benzo[
i oxi n-6-yl)carbonyl -{ ( Z\P
1 hy N By e b cch TS (2R Farmthydeoryaminoymeihy )

no46 r023b]pyr|d|n2y|)carbony|] N -{ (2R
rrryAf)Jhydroxyamp %’%étlw ﬁz ept anoyl }-hydrazi ne.
2- Met hyN-Butfl,N-(Bbit¢lafrafy)edrbolyl- N 4D Teithyllydrekyamdny)meaatjbonyl ] - N - { (2R)
rmyl hydr oxyam no) net hyl | - hept anoyl }-hydrazine.

heptanoyl } hydrazme

SFIFRES

~—

w=

N-Butyl-N-phenylaminocarbonyl-N-{2-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.
20  N-Butyl-N-[(3,5-dimethyl-4,5-dihydro-isoxazol-4-yl)aminocarbonyl}-N*-{ 2-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-Butyl-N-[(I-morpholin-4-yl)carbonyl}-N-{2-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-Phenylaminocarbonyl-N-{2-[(formylhydroxyamino)methyl]-4-phenyl-butanoyl } -
25 hydrazine.
N-Phenylaminocarbonyl-N’-{2-[(formylhydroxyamino)methyl]-hexanoyl } -
hydrazine.
N-Phenylaminocarbonyl-N’-{2-[(formylhydroxyamino)methyl]-3-phenyl-
propanoyl }-hydrazine.
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25 N ((6-Fluoro-4H benzo(1, 3] di oxi n-8-yl)carbonyl]-N -{(2R
[ (fornyl hydr oxyam no) net hyl ] - hept anoyl }-hydrazine. N[(7-Am no-1

H-i ndol - 2; vl < I N - 2R f | hyd t I
b hydr azi HE B et hyi - 1, 2.3 2+ (et abydr o- qui nol | n ?éf’%‘%%r’%%ﬁ 11N -

(2R -[ (formyl hydroxy 30 am no) rret hyl ] - hept anoyl } - hydr azi ne. -46
0210705 41 PCT/ US02/ O
-[(6, 7, 9,NEhedy ?@“f%ar'i@yb&\{ by perdhyirgpyamino)mevtl 363 4- henzocycl opent ade

cen 2- yI)car bony, I oxyamni no) net hyl | - hept anoyl
hydrazine. N-[( zdx%gér}lggﬂengﬁg%ro d(c?ggl}- -;I:/I)Ié%:cetyl] N) { yi1-hep a

(2R) - [ ( f or ny Pyl aminacarba)yieN H2H [ folmephapdroyyaninbyahtbydi-heptaidyPent anoyl - N' - {
- 2-[(fornyl hydroxyam no) net hyl ] - hept anoyl } -hydrazi ne. N-Benzoyl-N -{
2- [ (f or nyl hydr oXY4FZHS) net hyl | - hept anoy! }- hydr azi ne.

N-Trifluo d pﬁ‘g | I
' } - hydr azi ngﬁq%%%dyheé ;IaﬂIé‘%I]ﬂE&ISIéIINz 2; |y EIC?(I III"IO‘)III%IIIB’FInoy
2- [gforlnyl hydlrommnnyd)mtifhyin?ahlo hept anoyl) } Eyfjram ne. o
N- Pheny acety roxyamnj nq) nmet razi ne.
N- [ ( Fur an- 2 gﬁhFP')éI?'BBW(jﬁI OWIII{ QZIIE?}L(fO("F‘éI IOI’I%IP%‘?IFE?FI%III&?‘ ‘IZ/‘I"RMI Kept anoyl }
hydrazi ne. N (4-\Athaxybenzoyl)-N -
(2R) - [ (fornyl hydroxyam no) et hyl | - hept anoyl } 15 hydrazine. N-[( 1

H 1 ndol - 3- yN)@deDighlordghedy{rfRpedrbbmeyl - hi2R)-Gefymug | npdroegamihg yredptlapoy | }
hydrazi ne. N-(4-D et hyl am nobenzoyl)-N -{
(2R) - [ (¥br ny! hy diepiapavii Aty | ] - hept anoyl } hydr azi ne.

N (2- Hydr OX%I{FI!MR@Q‘WD&%@Z ;I(IIOII@II(I Rﬁﬁ&?wmﬁl%fﬁ%&h&hm heptanoyl }

hydr azi ne

(2R) - [ (f or ny| hy dieprayii) mgineingy| ] - heptanoyl } hydra2| ne N (
1, 2,5, 6-Tetrahydro-pyridin-3- yI)carbonyI&
[ (fornyl hydNd& %I]/Mﬁhﬂi)’PMMW‘Pmﬁ%P%&I‘I ! Prgr&rf%rﬂyrl.@/droxyammo)methyll

N-[(7-Meth b b I
(ZIQI [(for%yhyﬁgayg%ﬁﬂlg?mﬂ%;?]r I)\IaII:/)t anoyI } - hydr azi ne.

N- [ (3- Q¥ or N=[¢2,aBittxpphdig D) ebphii;-N-{ QR)-[(formylhydroxyamino)methyl]- Cw
(2R)-[ (fornyl hydroxyam no) met hyl ] heptanoyl }-hydrazine. 30 N-[( 1
H Pyrrol - 2-yl ) caapéngyl]} -hwdraginedR) - [ (f or nyl hydr oxyani no) met hyl | - hept anoyl }

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]-heptanoyl }-hydrazine.
N-[(Methyl-phenyl-amino)carbonyl]-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 a solvent such as ethanol, at an elevated temperature, gives the hydrazine derivative

(27). Reacting compound (27) with the carbamyl chloride R2R3NC(O)Cl affords
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hydrazi ne. -47 WO 02/ 070el PCT/ US02/ OC27s

N-[ (Qui nolin-7-yl)carbonyl)-N -{

(2R)-[(fay Lpxyam no) met hyl | - hept anoyl } hydrazine. <
N-[(Pyridi n-'g-mﬁ)fgar bonyl]-N -{ (2R)-((fornyl hydroxyam nof T/'[Uﬁ%/ﬂ@ﬁept anoyl
} hydrazine. 5 N—(4 Chl or o- 3- net hoxy- benzoyl ) -N -{

2R) - [ (f h thyl] hept | 1-hyd
N (B Mot hox st CRY- Aesre e br GORPPRYHIIhyea Moprpeiigh Fromeibe BRs )
hydrazi ne. NolC&Nin)@laite 329 Bf?cfab@&ylnhh'\he ﬁldehyldg or ketone RCOR”, followed

(2R) - [ (for nyl hydr oxyam no) net’hyl ) - hept anoyl hydr azi ne.
N-[ (5- Met hyby Edpﬁmmymtbﬂa'zlmgen-gpls )ic ahd @rogeceNdf- plladi2R), to afford hydrazine

f | h d am th tang dra2| ne.
N1 (Qut mox e AP RS IR e a0y Vit T b Bl AR G Q)
hept
N (Peny adtyT i & “?%’#'?*%Pﬁ"cy%r?‘&‘y"a TSP ethyT PR A Y
hydrazi ne. thflufidaddeichaoig,- gives akalhydra2ing| daranabw;(]i&}) Nhefein R1 = CHRR”.

hyl ] - hy
(N_ZF( 2[ gf g %L&%giygxy?&%}qg@ﬂn@hwp%g ar&@}/(@}& with fg'%?aélngeaffords compound

2R for I I
(LN et PRIk 3. ReRBRbaP Hote BCkA%RG: RaNCO U,
hept anoyl }wily dioa-qirdSIECtecB\Ih&dx(aSm@(ﬁ)-llbWed Wy ;d:l1d1 u(eaﬁienyla]madsbmydalt}tohh of
(2R) - [ (fornyl hydr oxyam no).nmet hy ano } hydr azi ne.
N[ (4- (llﬂyrr‘iS’ImPPHW j%‘)é hgpdip R = tﬁymwgwﬁagr&hﬁhwpnﬁept anoy|
hydrazin I
% 2R§/ [(for rerR;/ 4:(6?/ g%ﬁﬁ] (%%bﬁlﬁflel%i/ d) h%rg%g?l fo}llow)?%rtafz hxdrogenauon affords
N[ (3-Cycl cnmrﬁo)ah@@m&mﬁirhaxyz)lbaﬂdaycl:] HN -{ (2R) 30
((fornyl hydroxyam no) net hyl ] - hept anoyl } - hydr azi ne. -48 WO 02/ 07U~~1

R,R,NC(O)CI 0
RX — » RNHNH, 92\N/lLN/NHz
(26) (27) .- ' Lo -
R3 Rl (39)
R'COR” R,R,NC(O)CI )
BOCNHNH, — > BOCNH.. )\ il A (39).R1=CHRR"
H,/Pd
(29)
(30)
N2H4
R,NCO (39), R1=H, R3=H
(40)
Boc-NHNH, acid
R,NCO (39), R1=H,R3=H,
(40) as the salt
Cbz-NHNH, H,/Pd
R,NCO — {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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US(12/ U627S N-(Phenyl acetyl)-N -{

or Wdh@()@ﬁi%gﬁﬂb @%mekmlal c&ﬁﬁ&ﬁﬂ@YM)}orw.r azine.
D net hoxy-pyrim di n-2-yl)benzoyl]-N R) 10
rryl hydr oxyam no) net hyl ] - hept anoyl } - hydr azi ne.

Trlflugromathyl 5,6,7, 8- tetrahydro napht hyri di n- 2- yI)carbonyI] N -{
(2R) [ (fornyllhydr oxyani mm) met hyf - ﬁeg‘tjigzl }-hydrazine. fs A1

2
[
4
)
2-

CT/ U
2 [(for rryl hydr oxyam no) net hyl ] - 3-cycl opent yl - propanoyl }hydrazi ne.
N-[(7-Me of uran- 2-yl ) carbonyl ] -N -{ ]
2- [(forrry Ay 402@gm no) met hyl ] - 3cycl opent yl - propanoyl } - hyar Aot 42y
N[ 3- (Nbrphol | n-4-yl ) propanoyl]-N -{

2 f d t

(2001 o s R DTS L el S 5. yarogentyss o
(2R) (f

(4,

o]

(

7ZED

N[ (9H bet & boY’i n- Z-yT)cardolyit~ 0Bn )ka/\
(2R) - ((f or nyl hffdr%Ryam no) net hyl Johept angy| &y hydr azi ne. 13'0(Th§ '35W| ng
synthetic schemes ar® nerely illustrative of he methods by whi cif
conpounds of gt he invention rray pse BRI epar ed and are not intended to Ilm{

the scope gf i-asent (Bh def i F]ed in the appended cl & n§' shown in
Schenme 9, trealmen of an al qur TIé @J\R’T B Tzwhnthqrazhﬁ(z& AN a
sol vent such as et ? at an el%vat edvwt emmerature gi vex t h& hydr 4 n
derivative (27). Redcting conpound (27) with®he acid chloride RZC(O)(m)
affords intepnediate (50). Alter naél ver, conpound (50) can be prepared
fromthe Boc)LQr/o\t eedned kepdr azi ne Yy reaction with t fre @1 dehyde or
ketone R CR' Y fdl | owed by T eddbti %\I/h\,.h?%ﬁ ogen—gas,,k he,ﬁi\/senme of
pal | adium to VB f‘UPd hydr azi ne 29 de"rl vatide (30). Reacti hydrazﬂ\ﬁe (30)
with the acid chlori® R2C(O O, followed byenoval of the Boc pro eq,{ej ng
group wigh an appropriate acid, such as trifluoroacetic acid, gives the
hydrazi ne (50) wherein R1 = CHR R'. Alternatively, ester (51 ) can be
subnmitted to hydrazinolysis to affor8ches®)7.wherein R1 = H Alternatively,
acid (52) can be reacted with ethyl chloroformate to formthe 30

i nternedi ate m xed anhydride (53), which upon hydrazi nol ysis yields (50)
wherein R1 = H Ahé’r%dtlvew)aggﬁWrﬂ-lllSSc%%m@SXthe c@ﬂMHM 34 @heﬂea\ﬁb 32%910
----~~~NHz R2 N | (’50) PCT/ USU2/ U627S R

BOCNH-N~-R" Rzl@mﬂfa(l 5®)tomlertedctGOIHE?hRdra(z@leX4H~uymld-tr‘(2®®¢nt®r~hynmgamﬂ225+9~R~ ~
(50), ~~ NH4 R OH ~ R2 CEl ~, (50). R1
= H (5Pf° | 5@)3 fhelive Reetipnl U ity o isseae 12" ERIBPTHG S @f’e‘lthﬁméé'tsboxyl ic
acid (8) wi fn'@thtyﬁ%e vz Bk @kf:rmevaf)wﬁl ErQinddr 81V hideBpd M!u@t@aqe hyeh agi de
(54). Hydrogenolysis to renove the benzyl group usi ng catal yst, such as
10% Pd/ C, i wicthylapipe, ogmeat@nmun@n(ﬂb swindreias Rt haHol Slgulznels @pproptiatd ( 55) .

Sinmlarly, | t he.chiral d
derivari ve fauRenitd, fube sl tisPradis o OeRl fiked b o B g
Hﬁgrog\e/\gogglﬁ ﬁaﬂfnctgﬁesbﬁ@é}ﬁhlﬁj’/d}UﬂdQ(M‘?%n&h%)f\kllﬁ’tfi‘émm@gunds (57) or (59).
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O . OBn HON YR CHO (8) O HO-N OBn YR CHO C17) (50) RL 0 R2~N-N N.OBn O H~ |
YRCHO(54) (50) i ~ O R~N-N N.CBn 10 H~ | YR CHO (56) PCTJUS02/ OR7S RL 0

CHO (55) R1 0 R2 O N~H~N~CH ' YYR _CHO (50)

o 8P Y X B e O N NN O YR D D H"?i@f%@&o H Y
CHO (58) C59) Schene 10. 5 Alternatively, as shown in Schene 11, the
car bamat e (34) wherein R2 =t butyl or benzyl can be converted to t he
hydr azi de (47)| by acid treakaent or Rydpogenol ysis, respectively, Reaction
of (47) wiethyth h-%hl éﬁﬁ‘&&ﬁq@‘q fuve misgedean hy gk b\ o
R2C(O)OC(O)Cﬁt T n vancHe appropriate sol%Vertk, &such as nethy | neHch %
and in the presence of @n optional appropriate,base, such as % tjﬂ)y am ne,
10 gi ves conpound (55). Simlarly, appropriate deprotection of the chiral
carbamates (36) and (38), followed by reaction with an acyl chloride or a
~mixed anhydri dé, Sgi ves them@b,lburmal acy! atbed hydrazi de (57) or tf_g RLII -

aci d (Rz_mz/‘bwyh FOC( LRI ~ dr, R~ owsqavwm
((R2=benzyl ) °HN\E éJ«szqO)OC(O)OEt WNEL~ L Re N O YR oD
~H-N-OH VR CHO (47) (58P Rt ~I' _ acid (R2=t-hytyl) ~t OR2 %‘ ?tl&t~or
i 1 OR20 O N~N~N~CH or HIPd((R2 benz~l) HN~ ~ . OH R2C(O) e, NEt,
HI | HNR~MM-N.OH YR CHII | 1Y -O (36) YR CHO 0 H YR CHO (4B) (57)
acid (R2=t-butyl p ~ t R2C(£IrChun NEt ~f0r oRL O ~~O~-N~-N~N~CH or H, / pd
<<Rz:bemw~ww m@@moet“,\ma/\ R NracospH H YR OO K 1 RoHO p
\H (3B) YR CHO 4%k |c519) IS -51 YR CHO o R i Lo

(49} (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 Example 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
carbony! chloride hydrochloride (0.45 g, 2.27 mmol). The reaction mixture was
stirred and allowed to warm up to room temperature overnight. Saturated aqueous
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 (MgSO,). 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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WO 02/ U70i ~1 Schene 11. SYNTHETI C EXAMPLES PCT/ USU2/ O&X7~ The invention
w Il now be described by reference to the foll ow ng exanples 5 which are
nmerely il dshl9ddsye and are not to be construed as a |im paphRiyihsd he
scope of the present invention. The sane experinental general conditions
and conventions described in the Experinental Section of the Second

Enbodi nent are ap abl e her The ¢ | ose Ies 52 to
165 were pr%‘ﬁ%ﬁ%‘&gﬁéﬁcq B8 17§k @b}éﬂ% W%c@ﬁ& 3&%@?? (‘:*xénpl e 1.
10 Exanpl e

N- [ ( Phenyl ami noé%lr{% ot S @t BdR A (BT T RS Al &M A E{“ TSR

~ hept anoyl } - @yﬂlﬂﬁzﬂﬂﬁe{m 2HY NBR(rh4040), 003 (t, CBOLBHZzh31). MIHE2151 H), 9, 20 (s 1
H, 7.85 (s, 1 H, 7.70-7.00 (m 15 SH), 3.75 (m 1 H), 3.40 (m 1 H, 2.88
(m 1H, 1.63 (m 1 H, 1.39-1.15 (m"'.7H), 0.79 (t, J = 6.8 Hz, 3H. MH
, 365a Ex l e 53

N-But yl -'N-{[ 1- (t - but oxycar bonyl ) - p]%?'l'l‘cﬁl‘?% yl]-carbonyl}-N -{2 20

[ (fornyl hy ANGBy3N@) iedth blpehemanﬁ)ﬂar&om}mauzm 1 H NWR (400 Mz,

CDC13): b 9.14 (br s, 1 3 (br 1H, 7.81 (br s, 1 H), 4. 30-3.20

(m 8H), 2. Emmquymim)memlmemlmn hythipzing. 47 (s, 9H)) 0.97-0.90 (m
. M+ 48 .

N-Butyl ﬁcrifz “B{thSF(P&PB%W}-CW?‘PB‘i 14ms-(22%) 25tepd i tsitle - N - {2

[ (fornyl hyd&gﬁ I']-heptanoyl }-hydrazine. 1 H NVR (400 Mz,
CcDCl ~) 8 I%/ 8.21 (s, 1 H, 7.80 (s, 1 H, 4.51-3.20 (m 6H),

2.86 (M01 H), 2. 18141 (m 6H), 1.38 (s, 9H), 1.38-1.17 (m 1 OH), 0.88
(m 30 6H) M+ 471. -52 WO 02/ 07%\/1 Pifl‘/ USU2/ 11~275 Exanpl e ~5
N- But yI - Example 32

) ot hi’?’} VLSB%@*& BRI P ?Qo@ﬁﬁﬂz”yc%a%‘*hﬁ%ﬁ{ or 8 2"
H), 8.38 (Sheptahl l}ﬁy&n‘rinﬁae47 (m 8H), 52.89 (m 1H, 267 (m 1H,
1.75-1.26 (m 16H), 1.37 (s, 9H), 0.99- o 90 (m 6H). M+ 484. Exanple 56

N- But I - N- { Prificatibuby prepntatng HPBCaselded 85 mayll %a istsps)l of theNitle 210

cocia)” 15" se e IHFRLGa R WY s P o SO ) oy
(2m956(H)m WV%9 72077@11 (161{)1469@11}?)93%1%526((% 3H) 654 (h; B9), 154 (A1), 0- 99-0. 90
14l(m. lH) 130- 107(m lOH) 0.90 (t, J = 7.3 Hz, 3H), 0.76 (t, ] = 7.3Hz, 3H).

MH+ 469.

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

IH NMR (400 MHz, CDCl;) 6 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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N-Butyl -N-[ (1,2, 3, 4-tetrahydro-qui noxalin-2-yl)carbonyl]-N -{

2[ (fornyl hydroxyam no) nmet hyl ] - hept anoyl }-hydrazine. 1 H NVR (400 MHz,
CDC13): , 8.20 (s, 1 H, 7.80 (s, 1 H) 6. m 4H),
4. 16- 3. 22 %ﬁ 3. by (m 1 H., 2.75 (m 1 H, 1.64-1. 2?3{[%55% > 0.97
20 0.87 (m 6FD M 434. Exanpl e S8

yair azi ne.  2bH NGRS Ml Gligty ches by 1A B g (] AT gﬁ%)BX 3D 577 50
(v 3 55 SRS o PE AR o i, 92‘982(53%*%%]@8@?3 Pty 57100

(m 6H), 0.861£393.0J = 6.3 Hz, 3H). M+ 366. Exanple 59 -53 WD (12/070~.~1

- PCT/ US02/ O&275

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

. M 352.5 5 Exanpl e 60 N—[(p-thhoxyggggﬁqgigacetyl] N -{
(2R) - [ (for nyl hydr oxyam no) net hyl] h }-hydrazine. 1 H NVR (400 WMVHz,

CDC13): 8 9 ; ] r 3 4H)
o %rn N&?utgﬁN -3, Bl)dmﬁuﬁa’is 4§§d h}dl“ﬂ |s|(_)|)zaz4)$-4(8ﬁ)an4m&a b@n?q 2P }i (m H)H?

1.25 10 (m[(lbrh)ylhmmnymm@)r(wmmmepmoeu lixdradine. 6. 7 Hz 3H) . M-|+ 382.
Exanpl e bl

N- (2, b- Di chl BPBYREAN Mt GRGING 930 SRPH)&: B iy 1Y dr X akih 3R 1.

hept anoyl 1 - n o3 , 7.80
R e e R S e R A R L e
H, 1.8m1.28.(m 6f-1), 0.89 (br s, 3H). MH 405. Exanple 62 20

N- (3, 4-Di chl orophenyl acetyl)-N -{(2R)-[ (formyl hydr oxyam no) net hyl ]

hept anoyl } - hydrazi ne. 1H NWR (400 MHz, CDCl~): b 8.30 (s) 1H), 7.9l (s,

1H), 7.20-7.10 (m 3H), 3.45 3.10 (Ryaafde38-2S (br s, 2H), 1.85 (m 1 H),
1.62 (m 1 H, 1.45 (m 1 H, 132%@%—091(brs 3H). M 405. 25

Exanpl e b3 N-Butyl-N-[(1-morpholin-4- yl)carbonyl]-N’ {2- [(formylhydroxyammo)methyl]-
N- (Et hoxycar bonyl ) carbonyl ) -N -{(2 [ (fornyl hydroxyam no) net hyl | hept anoyl }
- hydr azi ne heIEanoyl}Am¢WOW5 41 PCT/ US(12/0627s 1 H NVR (400 MHz, CDCI 3) 8

351 (oS 1 BdRghog ﬁﬂ“ﬁcﬁchhﬁ Lhofgmd Tho 1] {88 by, fBa00 o5
9H), 0.91 ( , B, Wblj\z‘ﬁgm ﬁKI Go6-8BORME AT MH+ 387.
N- (2, 4- Di chl or ophenyl acet yl) {(2R)-[ (fornyl hydr oxyani no) rret hyl ]

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, CDCl3) § 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, SH), 0.89 (m, 3H). MH+ 323.

Example 39
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hept anoyl } - hydrazine. I H NWR (400 MHz, CDC13): 8 8.70 (s, | H, 7.80 (s, 1
H), 7.50-7.20 (m 3H), 3.82 {m 2H), 3.55 (m 2H), 2.85 (m 1 H, 1.85 (m

1. 6@0((@/073'45) 1.45-1.22 (m 6H), 10 0.85 (br s, 3H,rNdk69%s
Exarrpl

N-[ (Benzof uran-2-yl)carbonyl]-N - {(2R) [(for nyl hydr oxyam no) met hyl ] hept anoy

| }-hydrazine. I 5 1 H NMR (400 13): f, 8.68 (s, 1

H, 7.78 (sN'WHPylaW'BﬂcaTbOByl(% {%ﬁisornwlhxdrexx;awo met z(loi*‘-plzengb (m 1H),

é;(85 I(m6é '@%ﬂpai‘lbyﬁ?h&maz}n@ .27-1.18 (m 6H), 0.84 (br s, 3H. MH# 362.
anmpl e :

- N-(2,3-Di chllqwnqmyﬂrzemoh)l\w{)@ 2r)s; 1 KIS, Brame, hmn)c mstmlm)m ny0]

hept anoyl }-hydrazi ne. H NVR (400 MHz, CDClS 9.17 ;_!3 H%é 7. 88 (br

s, 1 H, 7 (21811)1‘11)44($r§5él-@)n 4H). 31 Q . 1?9)283(1716 I(l)n279(m) 1. MY 4371

,gsggx(m tI’;|)7174(m 1 H, 1.41-1.28 (m 7H), 0.90 (br s, 3H). M-|+421.

anpl e

N- (3, 4- Di net hoxyphenyl acetyl ) - N - {( 3iRhnipié 99 ny| hydr oxyani no) net hyl ]

hept anoyl } - hydrazine. -55 WO W2/ . CT/ USU2/ (16275 1 H NWVR (400

MHz, CDC13) N-BhethyBitnigecarbonfl- N’F{Bﬂfqrmylhyd)roxﬂlﬁmontthQS -(H-87 (s, 3H),

3.85 (s, 3 74-3.44 (m 4 65 (m 1 , 1.36 (m 1 H, 1.29-1.23

(m 6H). F%'Shfqmphenﬁ @@PPEOH%W‘}PW 396. 5 Exanpl e 68

N- 1H—Indol | g
hept anoy! | - TAPARIE0S MR dehy 8880 VL RATWARETANEIHTI TS o (s, 4
H, 7.810 (s(mI8H) 4.18- 3545-@n,m1)(3m05h|)lH)42%—(&,4H)(ZﬂO@mﬂ)IH)ZM+@E$ 1H,

1.82 (m 1 H, 1.75-1.20 {m 7H), 1.00 (br 10 s, 3H). M#H 396. Exanple 69
N[ (2-Met hyl -pyridin-3-yl)carbonyl]-N -{(2R)-[ (formnyl hydr oxyam no) net hyl ]

hept anoyl } - hydrazine. 15 1 H NWR (4GQ., 8. 50 (s, 1 H, 7.80
(s, 1 H, 7.70-7.00 (m 3H), 384(n|—ws—350m 2.58 (s, 1 H,

1 73 l(m 7% N)‘Phehyfd}nﬁlﬁkarl)ohﬁ'l-Ni{ﬂﬁf&rn?y]hﬁdﬂoxﬁ&ﬁnno@m@ﬂlyﬂtﬂep‘iano'il’})- M+ 337.
anpl e

N-[(5 Met hohydttaenwofuran 2-yl)carbonyl]-N -{(2R) [ (for nyl hydr oxyam no) net hyl
] heptanoyl drazine. 1 H NVR (400 MHz, CDC13); 8 9.50 ,gs 1 , 8 5

U EHS 7 HaIE, (350 Mz, £l 580 (s Ha20 6. 090, 70 & 9, 781 6o 1
3H§55 ‘I{wrl RVUIB LT 0N (sﬂ) JFola0 BB 83 b rroyts B9t Puaf, a2l H2 (o 95 (br s,

N[(2,3-Di hyﬂymm@z@m MH#a37.n- (2S)-yl)carbonyl]-N -{(2R) [ (for nyl hydr oxya
m no) et hyl ] - hept anoyl } - hydrazi ne. -56 WO 02/ 070s1

Example 42
20  N-(3,4-Dichlorophenylaminocarbonyl)-N’-{2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCl,) 88.29 (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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PCT/ US0210&27s 1 H NMR (400 MHz, CD~OD) b 8.50 (s, 1 H, 7.80 (s, 1 H,
730(rr)4H) 455320(mSH))285(m1H) 1.85 (m 1 H), 1.65-1.24
(m 7H), J—62Hz 3 H. Mt 380. 5 Exanple 72

N[ (Qui noYQ’D%:i/ car bonyl ] -N -{(2R) - [ (f or nyl hydr oxyami nofﬁg{q’?y%/?%épt anoyl }
-hydrazine. 1 H NNR{4OO MHz, CD30D): b 8.51-7.72 (m 6H) 3.88 (m 1 H),

263 (m 3 5o Rt b 038 e Tt (s ?snsﬁ?ggl o7 (1.3

= 6.7

N-((1, inql i 0

(1g or nyl hygzr giyrg?niyn ?r%tgﬁl{lﬁa 1 tano)nqu-ﬁy%yzlldr\#e(n{ Yiﬁ)%ﬁ(r?

CD~ 8 MBIE-1¥., 1 H), 748(brs 6.45 (d, J = 9.04 Hz, 151H),
‘396332(m 4H), 2.91 (m | H), 277(t J =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. MK 377. Exanple
74 N-[('getrahydro furan-(2S)- yI)carE #H e -{(2R 20

' [ (formyl’hydr oxyam no) net hyl ] - hept an azine. 1 H NWVR (400 WHz,

CD30D): 8 8N334(Bmh&>rbbhe lﬂﬂmﬁmrbbnmm’q(m) (m 1 H, 3.88 (m 3H), 3.50
(m 1H), 2.85 (m 1H), 3 (m 4H), 1.49 (m 1H) 1.40 (m 1H), 1.35
(m 6H), 0. lgmrmlhxﬂraxwmnbmahm heMﬂHOBIJ}EhNIBZlEﬁ-arrpI e 75

Nh[egtTStnéif'}y%O AR FHMIE, DGR S080 640D, B G e e 1 S @1 %) 15 (i

4.03 2.28-1.93
(m AH) | %@k(ﬂﬂ”*’f”ﬁ?f% gkf%@l ("Eo3ﬁ§3%m13§§%m2ﬁ%8|4)68 glséimH%r 's) 3H) .
Vb 30610 - 5pes. 1NN/ Qrf, 3B C0V DBt | 315 Ak @036

N-[ (3- Met hyl - benzof uran- 2-yl) carbonyl ] -N - {(2R)
((formyl hydroxyam no) net hyl ] - hept anoyl } - hydrazi ne. PCT/US0210&275 5 1 H NWR

400 MHz, CDC1;): 8 8.36 1 4H)) 4.04 1 H), 3.48
Em 1 H, 297%3 3H), 2(29( 1%‘&4‘%?%%5-)%?1@0) 128Enm1 | E)D 1. 27

(m 6H, 0.83( (Mori»hanﬁw ljdarb Rﬁﬁ@ ormBiIF R ydrhiddmethyl]-
N-[ (Pyridi n 2-yl )aceﬁ/ﬂ] N -{(2 ) [( or nyl hydr oxyam no) et hyI] hept anoyl }
hydr azi ne. hepta Ziez, CD30D): 8 8.48 (s, 1 , 7.90-7.33 (m 4H),

4 00 3_ (L‘i}]hﬂ\ﬁe ﬁ@%%;@?%@%@;gz] s, %1‘%‘? n, 305')3 49Tmeo (M

I\F{3 [ 3- (4- by, h@sy(ﬁﬁamlhslt"s?%ﬂwmﬂl@q% 12r)yihrnr0@Rﬁn<M)}0%(rﬁ(2R)
[ (fornyl hydgg)xyﬁgf%)lrret yl |- hept anoyl™ }- hydrazi ne.

Example 46
20  N-[(2-Methoxyphenyl)aminocarbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
IH NMR (400 MHz, CDCl3) & 8.33 (s, 1H), 7.99 (s, 1H), 7.05-6.70 (i, 4H) 4.14-
3.32 (m, 5H), 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-DichIorophenyl)aminocarbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
MH+ 405.
30
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1 H NVR (400 MHz, CD30D): 8 8.31 (s, 1 H), 7.61 (m ,
7.25 (m 20 2H), 7.10 (d, J = 8.6 Hz, 2H). 6.88 (d, 8. . 5.46

2 3H), 3.90-3.50 2H), 3.23 2H), 2 . 2.69
Efn i ‘?V?“ég’g‘?"“ H) 1.61 (m(TH),H)1.33 (m§m6H), 0.95§?’ﬁ{5@i§§9w S
10. Exarrpl e 79 25

N-[ (Pyrimdi n-2-y|)carbony|]-N‘-{(252 L.l(forrryl hydr oxyam no) net hyl ]
heptanoyl} hydrazine. 1 H NVR (400 8 9 26 (s, 1 H, 8.84 (s, 1

H, 8.72 (s A 2.86 (m 1 H, 1.67
(m 1H), Nzt[%z FDD”@'“&%'@“&%‘“ “ca@%%”gq QZ‘(‘?} J = 6.8 H, 3H. M 324.
30 -58 Wrﬁiyﬁﬂﬂouﬁ&ﬁ&mﬁﬁrﬁyﬂmcﬁaﬁﬁe
N[ (2- Met hyl 7,8-tetrahydro-[1, 8 napht hyri di n-3-yl ) carbonyl]-N -{(2R)
[ (fornyl hydm‘k‘y?ﬁﬁ no) et hyl ] - hept anoyl }-hydrazine. 1 H NVR (400 MHz,
CDB0D): § 7.92 (s) 1 H), 7.44 (s, 1 H, 3.90-3.60 (m 2H), 3.43 5 (m 2H) ,
2.94 (m™1 H, 2.75 (m 2H), 2.47 (s, 3H, 1.98 (m 2H), 1.66 (m 1 H,
1.45 (m 1H), 1.37 (m 6H), 0.94 (bmExam 9 M+ 392. Exanple 81
N-[ (I'soqui nolin-3-yl)carbonyl]-N -{ - or nyl hydr oxyam no) net hyl] 10
hept anoy! } NHy4+MethylepipérazindRDcadony:N-{BBBD): b 9.17 (s, 1 H), 8.48 (s,

1 H, 8.03- 73 3 3. m 1 59(m1H) 2.70 (m 1 H,
1.71 (m 1 ﬁﬁ@reggar&' We‘%yaa"eﬁ’mn"éﬂymydﬁ%‘&eu J =6.7 Hz, 3H). M
373. 15 Examﬁ3§12

N-((5,6,7,8-Tetrahydro- (1, 8 napht hyri di n-2-yl)carbonyl]-N -{(2R)

[ (f or mylthydr oxyam no) net hyl ] - hept anoyl }- hydrazine. 1 H NVR (400 Mz,
CD30D): 8 7.93 (br s, 1 H, 7.31 (d),J 7 Hz) 1 H), 7.21 {d) J 7.31 Hz,
1H, 3.8 (m 1H), 3.55 (m 1H),)Eé-£@‘-7-€>ffs, 2H), 2.94 (m 1 H), 2.80
(3t|_)|; SMZ—S 57 '-[(Ktx(ﬁl?or%rg g%ﬁhoroﬁleﬁ%lﬁmny})amno&rﬁ&ﬁ] Re. ((2@9) 7H), 0.94 (br s,
N- ( Phenyl acﬁfqriﬁﬂﬁydrbiyz{rﬁfmymymwdi@mm}rlq)drainhyl] hept anoyl }-hydrazi ne.
1 H NMR (400 CDC1~) : 8.86 (s, 1 H) 7.60 (s, 1 H, 7.33 (m SH,
3903422&’"‘(#11134H) 283(m 1H, 1.67 (m 1 H), 1.32-1.20 (m SH), 0.89
(t, J =6.7 Hz, 3H). M# 322. Exanple 84

N-((3,4-Di hydro- 2H benzo[ b] [ 1, 4] di oxepi n-7-yl )carbonyl ]-N -{(2R) 30

[ (fornyl hydr oxyam no) met hyl | - hept an@xampiy/§it azi ne. -59

N-{(Methyl-phenyl-amino)carbonyl]-N’-{(2R)-[(formylhydroxyamino)methyl]-

Ier

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 RIl=H.
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WO U2/ 07US~1 PCT/LS02/ UXR7~ 1 H NWR (400 MHz, CDC13): 8 8.45 (d, J = 9.2

Hz, 1 H, 7.82 (s, 1H), 7.45-7.28 (m 2H), 4.30-3.40 (m 6H), 2.96 (m 1
H, 2.22 Hlf_n 70(m 1 H, 2.55 (m 1 H, 1.35-1.23 0.88 (t,
J=6 k?§@°§’% Wi 304 5 Exanpl e 85 pfushier?

N-[ (1- Met hyl -2, 5-di oxo-i m dazol i di n-4-yl)acetyl]-N -{

(2R [ (fornyl hydroxyam no) net hyl ] - hept anoyl } - hydrazine. 1 H NVR (400 MHz,

(
OD): b 7.90 (s, 1 H, 439 (m 1 H, 3.84-3.50 (m 2H), 2.97 (s, 3H,
2.85 (m 1 H, 2 1 G 1 A ) ( 6H) ,
100.93 (br s, 3{@%rr@mﬂ:03ﬁlp§l\. ncEX%s%gtrlemStgé grdsentift@nddh ak ectel B4m( e
N- ( Phenyl acgoyp perNistii@ of: ( f or myl hydr oxyam no) net hyl ] - 3- phenyl - pr opanoyl } hydr
“azine. 15 1 H NWR (400 MHz, CDC13): 8 9.80 (br s, 1 H)) 8.10 (s, 1 H, 7.22
(m 10H), 3.963.43 (m 4H), 3.15(m 1 H, 3.02 (m 1 H, 2.70 (m 1 H).

. M 356. B -
N-(Pheny ace{m% lfé ﬂzm rbocrre) 19 n¥]%y?rﬁorayl%xyg%R) éﬁf‘r’r’%?yﬁ?}(‘]“”éya{“ n(zl)fn gllh(?,M or 0) phenyl
20 propanoyl} hylckrpeazmyle} hyilirdzhdhll\/R (400 M—Iz) CDClS) 8 8.36 (br s, 1 H, 7.60

1, 17-3, 51 1 ) o5 ]
|('|)S’ 2. ?5 ( fﬁq liut],q)N {I{/fﬂﬁ m%ycﬂjbawﬂp-glpggdlgg -yl1- car’bonyl} N’( n H., (m

N[(4-Imd | t hyl
nept anoyl 1 hydr 261 g e B T D T Ty 7. 2
(s, 1 H), 3N8?ut§'lnN (lH}buthyZiran)‘ﬂY p{/ﬂ‘@lldm-@S) )Q]CQEboﬁyh} N-§), 1.67 (m 1 H),

1.54 (m 1 (m 6H), 6. 3H). M+ 388. 30 -60 WO
02/ 0705101 PCT/ Ljsﬁrzmhhxdwsawa}wmylbbeptanoyl (hydazing,

L B BRI [ oy o (2
CD-QD): S 8.57 ([’(Torxiléylﬂ)'droiy%néﬁnetﬂylﬁheptinc&ﬂ} hydrazindd), 7.55 (m 5 1 H),

3.79 (m 1 H), 3.53 £ 292269(m 3H), 2.68 (s,
3H), 1.62 (MBumyN-{{ Lgr7oytygar! H)yl)nlpesshr(ﬁwlleqqyom N-{%Hr s, 3H). M+ 420.

Exanple 90 N-[(1 b 2R) 10
S B0 R NS SRR MR AN |, (2D 20 e,
CD-0D) : 15 7N9ButyBN-[L1,2B 4- tZtrﬁ%'d(drt]me'Da)lmBz 918ca(cmny1u K)¢2-6.81 (d, J = 7.8 Hz,

1 6. 64 36 (b , 3.53 1 2.87
(mH) 1H), 1. Esg] (n{(f%)my)hyﬂroasar{lmg)methyk% thtgmy }nhycb%"tgo 92 (b§ ms 3@1)) MH+

376. 1S EXﬁn(%l Met oxyph[mylgcety'?)cﬁt 32%}?&5%1ﬁ&d}O)}/)Jamgc)%H]%Mﬁcﬁe%YanLyll}l { (2R

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- chhlorophenylacety]) -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. 1 H NVR (400 MHz,
CD30D): b 7.92 (s, 1 H, 4.60 (br s, 2H), 3.90-3.50 (m 6H), 3.07 (m 4H),

3.04 (m \Jvo'?%gg{%ﬂ%/m( 3H) 1.62 (m 1 H, 1.51 (m 1 H pedrdpadddts €.

0.93 (br §

478. Exanpl e 92

20

N- Phenyl acetyl -N -{(2R)-[ (f or nyl hydr oxyam no) net hyI ]- hept anoyl } - hydr azi ne.

1 H NWR (400

7,32 (br s, SH)

7 ,
3.84 25 3 ANy Dw$mpil68ww@?ﬁtyli"¥\§ 2'%) fg&’“mﬁhy YOWSWEOMF”QXH 1 H) 1.32 (m
6H), 0.90 (br S, h%@no¥Wd§é c. EXanmpl e 93

N-{[ 1- Benzyl -

py n- (28) yl ]-carbonyl }-N -{(2R) 30

[ (fornyl hyomdquammmnmphmy]acb@mmmm [(fyrayétmidreecyamfib)methyO U2/ 07US- 11
' PCT/US(12/(IGZ7S 1 H I\/R 400 MHz, CD-OD): 8 9.20 (s, 1 H), 7.63 (s br s,

1 H), 13(m Sheptangy Y(’Fﬁl"‘fH) 3.94-3.31 (m 4H), 2.82 (m 1

20019080 Aok oclBondly e Ak narhyacind - S5 (1. 3

5- oiyatrgwymie ol i di n- (2R) -yl ] -car bonyl} N -{(2R)[ (f or nmyl hydr oxyami
no) met hyl ] - hept anoyl } - hydrazine. 1 H NMR S CD30D): 8 9.45 (br s,

6.7 Hz, 3H)
N-{[1- Benzyl

H, 7.82 (sN-[(2-Methy}-pygdinng-yBegrbonyl - { @R
H), 2.85-2.10 (m 1 H, 1.41 10 1.26 (m 7H), 0.87 (t, J

Hz, 3H). wﬂ{?i@%%xlgﬂdr?%“e

(SS)- Benwtsw@haiayooeazmmmynmw@)1-mo<am%tyl1 N (2R

or nyl hydr oxyam no) net hyl ] -he t ano - hydr azi ne. 51 HNW (400 Mz,

1
6.
N-

7
[
[ (f

CD30D) : 165" 7. 90 (Hfonnylh)vdrozy@am? rpeghyl eﬁmgylhhmamnm (m 2H), 3.82 (m 1

,349
146%N

(2-pyingrs bepdh oidBip 38Ry dHophy Ty

96’ 20 N-[ (Qui nol j(rorfyylioxkiainphhethy hegidoyll (-hatraathd)ydr oxyani no) rret hyI ]

hept anoyl }-

8.30-7. 40 (NT @molnng@)ce;bpn;ﬂ]-pé-{(Zjl)ﬂ(ﬂonppﬂhyq_rowamxgo)pzeth

h

dr azi ne. : 891I¥H(brs

H, 1.41 (m 1 Hg, 1,30 (m 6H, 0.86 (t, J = 6.7 Hz, 3H. M# 373. 25

Exanpl e 97

N[ (Qui ol IN[&tyl3)4:wthmgmoquhhol{ é-y))ce[r()dc) QPN heiy-oxyani no) met hyl |

hept anoyl } - hydrazi ne

T8 1) Nl gt v o s A Gy inci B 00 (1

heptanoyl }-hydrazine.

N-[(Tetrahydro-furan-(2R)-yl)carbonyl]-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]-heptanoyl } -

25

hydrazine.

N-{3-[3-(4-Methoxybenzyl)- |H-benzoimidazol-2-yl]-propanoyl }-N"-{ (2R)-

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

N-[(Pyrimidin-2-yl)carbonyl]}-N-{(2R)-[(formylhydroxyamino)methyl)-heptanoyl } -

hydrazine.

N-[(2-Methy!-5,6,7,8-tetrahydro-[ 1,8]naphthyridin-3-yl)carbonyl]-N*-{(2R)-

30

[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
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1

07(1S-41 PCT/ US02/ OC27~ I H NI\/R (400 MHz,
CD30D): b 9.03 (Eﬁormhyd@anmo)mgthyd] eptappy! H-hygdrazige.46 (m |

i(fm)mylhydx@wansmo)mhyM) 2.95 (m

5(m 1H, 1.57. (m 1
, 3H). M+ 462. Exanple

hqptwoyll 69 (m 1

H, 8.05 (d, J



N-[(1, 2,3, 4-Tetrahydroqui nol i n-8-yl)carbonyl]-N -{(2R)

[ (fornyl hydroxyam no) rret hyI]-hept anoyl }-hydra2| ne 1 HNW (400 MHz,

CD30D) : 7.26 (d, J = 8.0 Hz, 6.91 5.34 (m
1 H), 3. 7‘f%‘§{°ﬂdf§h) 3.50 (m | H), 3.26 (t, J 5 6 Hz, %E&’UJS%T(m 10 1

H),266(tJ 62Hz)2H) 177(m2H)I55(m1H) 1.40 (m 1H),
1.38 (m 1 . M+ 377. Exanple 99
N-(N'- Acety [Llsqcylr'%m-ymaﬂ{wﬂ)l\’rk(?B} Hyﬁqrﬁva}yéwﬁmﬁwpw&&hw” hept anoyl} 15

. hyd CD30D): 8 7.91 1H), 7.09 (d, J = 8.4
2H)y zsaélln(ed J%&éﬁ@} ne462)(m 1 H, (3 87H%m 1 H)( 3.57 (m 1 H)

3.12 (dd, JN:[(5L67@,—TéhzﬁydﬁZ>r[lB]rl'd)phth&nBﬁ L-mcabdnyl2N7R2RM 1 H), 1.91 (s,
"3H), 1.65 (m 1 , 1.48 (m 1 H, 1.34 (m 6H, 0.92 (t, J = 6.7 Hz, 3H.
MH+ 423. 20 Exant$ @ny@adroxyammo)methyl] heptanoyl} -hydrazine.

[N(1g f)rlrrﬁl (;)9“' 19"‘“‘; @rmd P{ﬁl‘g? ki‘ﬁ‘f’g%’}{‘lti?’ﬂiﬁ‘g‘g‘g%ﬁ LIWI%4OO MHz,
CD30D;) : 8 7Nq53 4-5Dm)1drb‘)ZB b%zaﬁ][(lmdﬁk&pm-? ﬁﬁa(ﬁ@hyl}-N‘D{(2[8}82 (t 25 J = 6.4
Hz, 2H), 3.56 (m 1 2.05 (s,

3H), 2.00 (m 2H)(formH%md(quamlnpbmethyHgsbewmoyi} hﬁqraqnea,? (m 6H) 0.94 (t, J =

6.7 Hz, 3 6 1 PCT/US(12/11(i27s

N[ (1H Be:DzI(\)Il [mﬁw% ﬁﬁ%éﬂﬁ%ﬁ@ﬁmﬁ yl){aféﬁﬁ)]fz{ rr;I hydr oxy<(51m no) Eret hyl ]
hept anoyl hydr MVIRo | drafBne/- 95 (br s, 1 , 71.70
(573" 2y Pty gty BEsE QT BT (m 2wy 18 (m T
Hy, 1.5 (nmN- (fhei)ylacttymSNHa (mylmd%yﬁmmomg ¥]-8-phepyl:-prapynoylit+ 362.

Examul e 102

N-{ [ 1- (2- Hydr oxy 2481 2. 3, 4-t et r ahydro- qui nol i n-6-yl ] carbonyl }-N -{(2R)

f | hyd b 400 MHz,
[C(D %lrD ;ry Sy7Ng>fu?{spl&%byny3N gjﬂ;fdﬂﬁpttmgaﬂ)x&arhmb)iﬂétﬁﬂnim(3 ﬂcﬂcﬂlo%%ﬁilgﬁgyl{tm '

3.60 (m 2H), 3. EBpérmyllhyd;z)zuE 81 (m 1 H) 2.72 (m 2H), 2.85 (m 2H),

(m 11 1 G de%é“;l-%ﬁ%ewfﬁ Ry A0t g s ool & 105

N-[ (1H jqdol - 5- yf]%lcggiripbqnyl ]- {(2R) - [ (f or ~nyl hydr oxyam no) et hyl ] hept anoyl
} - hydr azi ne. H NVR (400 MHz, CD~CD) 8 825 (br s, 1 H, 7.95 (s, 1 H),
7.68 (d, J N-{1oMethyl-5-oxo0-2-S-(pyridin-3-yl)-pyrrolidin-(35)- yl]carbonyl} -N-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(1,2-Dihydro-cinnolin-4-yl)carbonyl]-N*{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
20  N-[4-(4-Acetylpiperazin-1-yl)phenoxyacetyl]-N™-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-Phenylacetyl-N-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-{[1-Benzyl-5-oxo-pyrrolidin-(2S)-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-[(5S)-Benzyl-3,6-dioxo-piperazin-(25)-yl)acetyl]-N™-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
N-[(Quinolin-4-yl)carbonyl]-N"-{ (2R)-[(formylhydroxyamino)methy!]-heptanoyl }-
30 hydrazine.
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1H, 7.46 (m 1 H, 7.35 (br s, 1 H, 6.5 (br s, 1H, 395 (m 1H),
3.59(rr)1|—|) 2.96 20 (m 1 H, 1.66 (m 1 H, 1.54 (m 1 H) 1.36 (m
6H) , 6.7 Hz, 3H). M+ 361. Exanple 104 _ <
N-{ 4- [I\/bt 02(0211 é di met hyl pyri ni di n- 2-yl ) - am no] benzoy! } - RET{US8H)625%
[ (for nyl hydroxyam no) met hyl ] - hept anoyl } - hydrazine). 1 H NWVR (400 Mz,

CD30D) 6.57 1 , 3.91
oD S il ﬁ%lmﬁﬁ%car Owl-wﬂ(Ziﬁ-‘l)[(f"?“b‘gyéfﬁi‘yaimpﬁ),m@zbﬂbE'@(Sp)éi}“%m, T o8
(m 1H), 1.52 (fdrabidd, 1.37 (m 6H), 0.94 (t, J = 6.7 Hz, 3H). M 457.

30 Exanple 105 -64 WD f12/U7US~1 PCT/ USU2/ 0(27S

N-[ (1- BenzoN4[( 132, aﬂo'R@tahSdmhu)mahMrW]e]n—bNhyl{M\Q—RIzI{)(f or nyl hydr oxyam no) net hyl |
" hept anoyl }-hydra ér NVR (400 MHz, : 8 7.94 (s, 1 H, 7.49 (m
H, 7.36 (s, (foJmY by ?Xt/%lamozrwhﬂl*bepl?“@‘hEydriZ'Pﬁ 6.06 (s, 2H), 3.92

138 (mO o0y b s IR A R kB e (1 T 5

N-{[4 (3, 5- D| rretl’fwikazmerazol 1-yl) met hyI]benzoyI} N - {(2R)

[ (fornyl hydr P/am no met hyl ] - hept ano é)} hydr azi ne. 1 H NWR (400 MHz,
CD30D): 8 7Ng6l-Asetyl %34\‘;/et@5yctrerqum0 n ﬁ)qaibonzﬂi)N 1211)6[(€Q5myjlydrosy2 Hz,

2H), 5.97 (s, 1H, 3.57(m 1H, 2.95 (m 1
H, 2.22 (s, 3%{)21?&’?035'%?'%"]%5?%%%}3‘5&%2{“@ 1.44 (m 1H), 1.26 (m 6H),
0.93 (t, J N- [61HBbﬁzou&kd)azo%l)éa?r@onylﬁN’*{(ERé)-fmbﬂn)Zlﬂ}ﬁroxyammo)methyl]

N-[ 4- (Mor phol i n- 4-yl )-benzoyl ]-N-{(2R)-[ (fornyl hydr oxyam no) nmet hyl Jhept ano
yI} hyderdzl ne. 1heptanoi jcwdmizinez, CD30D): b 7.95 (s, 1 H), 7.81 (d, J = 6.6

N e L

6H), 0.94 (t, ?Gfoﬁn?lhlyﬁroxﬁd'lﬁuno)‘ﬁr&hy‘l@ﬁet fdrdfife.
N-[4 Hydrox hoI|n4 hyl - benzoyl ]-N -{(2R)

[ (fornyl hyd V’ir )Srﬁélcmhopylﬂrébt{ yli(Bormykiydtox paning gnehyl- hmt@rmde MHz,
CD30D): 8 7.95 (8. L. 785(d J=8.4H) 2H), 6.85 (d, J = 8.4 Hz,
2H), 3.85 (m 2@3:? 0 (m 1M, 3.74 (m 4H), 3.55 (m 1 H, 2.93 (m 1
H, 2. 6& ( bN- {Slr[MldTl)yl (1 mnﬁmy][ﬂyn'rﬁldmh 51@ ahﬂho]ﬁedﬂ)yl}meﬁzkm 6H, 0.94 (t, J
= 6.7 3H) . . 30 Exa 109

[(formylhydroxyammo methyl] heptanoyl} hydrazine).

'_\

N-[(1-Benzo[ 1,3]dioxol-5-yl)carbonyl]-N"-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-{[4-(3,5-Dimethyl-pyrazol-1-yl)methyl]benzoyl }-N-{ (2R)-
20 [(formylhydroxyamino)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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WO U2/ U7(1S. ~1 PCT/ US02/ 06275

N- ( 3- Hydr oxy- 3- net hyl - but anoyl )-N -{(2R) - [ (f or nyl hydroxyam no) net hyl |

heptanoyl ne. 1 HNWR (400 MHz, CD~-QD): 8 7.95 ( 2 (m 1
. 3.55 %V(M%E@ 2.86 (m 1 H, 2.42 (d, J =5.7Hz CJ%J%%!"‘%

144(m1H) 1.43-1.29 (m 15 H), 0.93 5 (t, J = 67Hz 3H) . M-|+318

Exanpl e 110 | am no- benzoy] R -[(fornyl hydroxyam no) net hyl |
hept anoyl N%&?éz“i "h%}/ hiérorswwmn((éébwmzb%ﬁ@ 87.95 (s, 1 H, 7.73

d J =17. 7 Hz, 3 m 1 3.58 (m 1
I(-i), 2.93 (m 1 %%ﬁgx&ﬂﬂ%g’)melﬁ’é] h%a“%y&igg%((m lH)H) 1. 26((m
6H), 0.94 (N: [(S-(Bilo?o—blznzoﬁﬂ)m -2NMhcadoiyl |-BRA4 QR )€ (folrhylh®droxyamino)methyl]-

" N-[(1-1sopropyl-1H benzotr| azol -5-yl)carbonyl]-N -{(2R)
[ (fornyl hydr oxya’f‘ﬁﬂ‘?é’)’ qullﬂ?ept anoyl }-hydrazine. 1 H NWVR (400 MHz,

| SDPF’S,D) 5. 5?68121376 %E W&h@@ﬁf%oﬁ’q%‘eﬂ’yg %%E drr%% i‘li—n)%‘ﬁ’Y‘Bg"G{"&r‘is“bf 17723( gls’

J = 6.8 Hz 6H) , {(JZRY—O(témylﬁ.ydlrbxyaﬁmﬁﬁmémyl]%ebbanoﬂl}2§rd1(amne6H) 0. 95 (t, J =
6.7 He, MH+ 20 405. Exanple 112
N LS, 5 U ahidasraieasal b oA Bprymy BV BB - N - (2R)

f

|h d 51 HNW (400 VHz,
o0y b7 90 L ESbIY LA REmana hia Rl RS ne® L M IV 1.
2.90 (m 1 lHl)[,(S An?nﬁo-bgnzofurhﬂ-iz w)cabohyTl-NE- { IR )- [l—foﬁﬁylﬁ??iroiydfhmo)he'@l@lf m 6H),

0.94 (t, J = 6.7 H, 3H). NH+ 377. Exanple 113 -66 ~ WO 02/ 070541
PCT/ USOW 0275 l\hﬁ[PGrBlOﬂHHb’ld&ZU@nzofuran 2-yl)carbonyl ]-N -{(2R)

LChormt b Sgpr e S B Ln R Rl aBughe s by N0, M )
J=51H, 1 H)[(fo?m§ﬁx ﬂ@xyalnmoﬁmﬁhﬂ}heﬂtarl@yl ﬁycﬁﬁuﬁem 1H, 3.55(m 1H,
58 kb, (?mN ik ydins - bExm@gfma@-mewopyl] ('5% (ormylhydoxyaminoymethsl-
[ 1- (D et hyl am ngep%lar %ylr}yhyrgem cI ) - 3, 4-di hydr o- 2H qui nol i n-6
15 -N-[(6-Methoxy-benzofuran-2-yl)acetyl]-N-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-[(5-Acetamidobenzofuran-2-yl)carbonyl]-N*-{(2R)-
[(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-Methyl-5,6,7,8-tetrahydro-[1,6]naphthyridin-3-yl)carbonyl]-N>-{ (2R)-
[(formylhydroxyamino)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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10 yI ]carbonyl}-N -{(2R)-[ (f or myl hydr oxyam no) net hyl ] - hept anoyl } - hydr azi ne.
NVR (400 MHz, CD30D): 8 7.94 (br s, 1 H, 7.55 (d) J =8.3 Hz, 1 H),

1
7 8 (d, J=2823H)1 4.28 (s, 2 H, 3.63
(m 1{H) ‘J“%T”%t“? J(— 5.4 H, 2H)) 3.H? 3 (s, gii) ;?98 E’g /@%/062?97 (m

1H),283(tJ—54Hz 2H), 1.99 (m 4H), 1.65 (m 1 H), 1.50 (m 1 H))
1.36 6 462. Exanple 115
N- ( 2(2] Di W‘uﬁsg’B %’éh&jo 31153 @Qs%@vdf@-ig)lédf‘dawmaow bTr(ZgFr%pclgpentadecen-

fo

cbo0D) 8 7.5 (27 W*y“f“ YRR SRR R hepraglT (7% 5 s
Em éH)H) 3. 54 (}igdra’]zm‘d) 2 95 (m 1 4621 g:agrg]l e1116’ 2% 54 (m 1 H), 1.38
N- [ ( 5- Ani noNtié?nEWLﬂ[bﬁlde )Sc)a%@w (KRR ((fompylhydroxyamino)methyl]-

con) 7. 05 (PRt SO L ot 2k, 384 (m 1 M) 3,54
(132 6.7 e o L o Uo7 Exan ¢
117 N-Benzoy] -N*-{2- [(formylhydroxyammo)methyl] heptanoyl} -hydrazine.

e R T o A P b
CD30D) : b 8N9@B-Hbdrosy- n&ﬁﬁthalz%a@l)(casboﬁmm Mq@mﬁﬁ?lhmxya?mﬁ%néuﬂz B

7.34 (m 1 H), 4.52 (br s
2.92 (M0 1 H)) 1hepanQyh}- hydra)zmel 36 1.24 (m &H), 0.94 (t, J = 6.8 Hz, 3H).

b f |1-N -
LFor i nyad Ene BBtk (o bl BB B AR E oS R0 Zgﬂé%) :
8 7.95 (s, NifjEurah- ﬁl)éil’boryﬂ}N 7(2&55 [@foﬂrﬁylﬁ&ﬂm%@mn@) y(l]ﬂ] pl*dﬁ%}} 3.89 (nm1 1

H, 3.68 (m 1 H)), 1. 54 1.37
6H), 0.94 (t, ledeazsncHz 3H) |vH+ 378 15 Exanple 119

N-[(6-Meth -4

L0 R AR St i amei Rt we, o

) ;. 8 16.91 (s, ﬁl_ydl-;b)zme763(s_ ,753 (d,.J = 8.6 Hz, 7OS(dJ

19Hz,1|—2’, dt, 2Hz'1H),384(s)3H) 376(m1

, 20 3. 64N Hmdﬁliy?)awyl]:m) (2&?) E@rmmhydromyammoaeetbnlﬂ heptehqyl}t. 65 (m 1

1.48 (m 1K) 26(m1H) 0.92 (t, J = 6.7 Hz, 3H. M# 406. Exanple

N- ((5- Acet amygo énzof ur an- 2- yl ) carbonyl ]-N - {(2R) 25

or ny| hy d¥-@xDimehy)adh 0 . It _ . CD30D):

R O ot e o B i e
hydrazine.

8A

OO:I;\]_;\; I
®w O

20  N-(2-Hydroxybenzoyl)-N-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl }-
hydrazine.
N-[(Piperidin-4-yl)carbonyl]-N"-{ (2R)-[(formylhydroxyamino)methyl}-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-phenyl)acetyl]-N*-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
30  N-[(1H-Pyrrol-2-yl)carbonyl]-N*{ (2R)-[(formylhydroxyamino)methyl]-heptanoyl }-

hydrazine.
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1H, 354 (m 1H) 2.94(m 1H) 2.17 (s, 3 H, 1.54 (m 1 H, 1.52
1 H, 1.37 (m 6H), 0.95 (t, J = 6.8 Hz, 3H). M+ 419. 30 Exanple 121

VO ¢ 41 PCT/ US| | 2/ 0627s :
2,3-D é%}rag(gglenzo[l 4] di oxi n-6-yl ) carbonyl ] - N - {{2R) "CT/US02/0627

(

or nyl hydr oxyam no) net hyl | - hept anoyl }-hydrazine. 1 H NVR (400 MHz,
0D) : $ 7 , 3.85
(m 1 H) g@l(lmllrli71|;a)caréorg@] %Jm(2§%forn1y%§y§j§(%yapl{%)meihyglhe@mnow . 1.37
(m 5 "')1094}1((3&1 ,]rh 6.7 Hz, 3H). MH+ 380. Exanple 122

N-[(3-Am no-4,6 met hyl - furo[2,3-b]pyridin-2-y|)carbony|]-N‘-{(2R)

((fornyl h omqmmmm)meammy]]~Negaamwbmmlymrmanﬁno)mtm]lehdyMRoﬂmo MHz,
" CD30D): S 7.95 (s, 1.H), 7.02 (s, 1 H, 3.97 (m 1 H, 3.60 (m 1H, 2.93
(m 1 H, 2.70 (wdragine. ' 2 57 (s ' 3H), 1.66 (m 1 H), 152(m 1H, 1.38

§\Lm[ ( SN hyl §%@gl10f8?:![ng§[hrgxl¥;%g]r §§%\r g{l](fnﬂﬁtﬁjﬁ?@lgl % -';J‘ﬁ‘)% B’@J{w ]-N -{(2R)

[ (formnyl hydroxyamprm))ynetﬁwﬂa]zmhept anoyl }- hydra2| ne. 1H NMR (400 M—Iz

CD30D):8795 %os H} 3453 ,305

(m 2H), 2.8¢3 tfl%r)ben@yéé“({ Rypj(Formy! @équgammr‘:}metmylé depianoyi ) 1 48 (m 1
, 1.36 (m 6H), 4005 (t, J = 6.7 Hz, 3H). M 392. 20 Exanpl e 124

N-[{6- Fl uor o- 4H-0Benzo[ 1, 3] di oxi n- 8- yI)carbonyI] N -{ (2R

[ (fornyl hydﬁqwxaﬁa)mo)wtmbdyihﬂm(aR%[dfor}mﬁbfﬁfr@iyaﬁﬁnO)ﬂnemyNMFép(aﬁ@ﬁHVHZ
CD30D): 8 7.95 (s, .1H), 5 (dd 1 H) 7.07 25 (dd, J =
7.8, 3.4 g, 1H|)ydr£3mm(s 2H) 497(s 2H) 386(m 1 H, 3.65 (m 1

, 2.95 1.26 6H), 0.94 (t, J =
5 Y He, 3I(—I)% ey 2 ("g}hpﬂj’“mi T R Us™S bt Ubas 06075
N- [ ( 7- Ami no- 1H i ey Bydiox fedi BBt Bl - héptir(o%l?)hydmzme
[ (fornyl hydr oxyam no) net hyl ] - hep tano& % ydrazine. I H NVR (400 WMHz,
CD30D) : 8 7Nd@uigoxalingd- yl)cprbpzyl(]d*l (2k)-Rt osnmﬂlydwanunv)roghw J =81 H, 1

. 6.89 1 3. 90 1 3. 55 1 2,95 1
I|:|)|), 5 1. 6(7m(rn 1 ‘a“?%h@?}azmm 1. 26 m 6H)H?)O. 94 (g,m\] :st.7 He, gﬂ?)

MHt+ 37615  N-(Phenylacetyl)-N*-{2-[(formylhydroxyamino)methyl]-4-phenylbutanoyl } -
hydrazine. ' '
N-[(3-Methoxy-quinoxalin-2-yl)carbonyl]-N-{ (2R)-[(formylhydroxyamino)methyl}-
heptanoyl }-hydrazine.
N-[(2,6-Dimethoxypyridin-3-yl)carbonyl]-N’-{ (2R)-[(formylhydroxyamino)methyl]-
20 heptanoyl }-hydrazine.
N-[(N"-Methylsulfonyl)-L-tyrosyl]-N™-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
N-{[5-Oxo-pyrrolidin-(2S)-yl]carbonyl }-N-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
25  N-[(4-(Pyrrol-1-yDbenzoyl]-N*-{ (2R)-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.
N-(4-Acetamidobenzoyl)-N-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.
N-[(3-Cyclopentyloxy-4-methoxy)benzoyl]-N*-{ (2R)-
30 | [(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

-48 -



anple 126
[?E Met hyl -1, 2, 3, 4-t et rahydr o- qui nol i n-6-yl ) carbonylj-N -{(2R)
fornmyl r 5 no) nethyl]- heptanoyl} hydra2| ne. 10 |
D D) ¢ W§og)2¥o§‘i“ H, 7.6l (d, J = 8.7 Hz, 749 ferMéQG 59 (d,
= 8. Hz,lH) 3.85 (m 1 H), 355(m1H),336{m2H) 2.97 (s, 3H),
. 80 1.26
(m e( , 0. @égwyr?‘%@ﬂ%ar@wyd dmigp) @&Mﬂpgeniy]lﬁomn@” i
[(6 7,9, 10, 13,yi3im; 16- Cct ahydro-5, 8, 11, 14, | 7- pent aoxa
benzocycl opent adecen 2-yl)carbonyl]-N - {(2R) [(for nyl hydr oxyam no) net hyl ] he
~ pt anoyl } - hyNi{&zMethoxy-ben2d¥iR a6-200)chtionyIGDF-OR)((foBnylhgdrok wmifo)nethyl]- 50 (m 1
H, 7.49 (s, 7.01 (dd, 20 J 8.4, 3.1 Hz, 1 H, 4.18 (m 4H), 3.89 (m
4H), 3.86 (m 1%‘01’%'“7 ropanoyl)-pidyazing. 56 (m 1 H), 2.96 (m 1 H), 1.67 (m
, :Exarrit)ltja- ;5]2'81(1 %(ﬂ/loﬁ)hehi‘i @ﬁ)érﬁban@W}-’N Q(% [((formgflhym%xzarkﬁlo)n?fmyl] MH+ S 12.
N-[ (2-Benzo[ 1, 3]lﬂpmnoy145xy§ﬂa)zaﬁetyl] N -{(2R)-[ (fornmyl hydr oxyam no) net hyl ] he
pt anoyl } - hydra2| ne. CD30D S7.95 {s, 1 H, 6.85 (s, |
H, 6.77 (rRI %-Pl@%bffgof%m?wcwow NE{R)- 3. 56 (m) 1 H, 3.49 (d, J =

612 N 2 2 SR M et bk 38 (1 o8 2

Exampl e | 2N- [(4 6-Dimethoxy-pyrimidin-2-yl)benzoyl]-N*-{(2R)-
N- Pent anoyl - N - {2-[ (for nyl hydr oxyam no met h?/ hept anoyl } - hydr azi ne 1H
NI\/R (400 MHz ccb@og)lylhgdfgxww%mci - eP@aﬂ% draging  9.05 (d, J = 3.5 Hz,

( & 2|7_|) 75 (pg {(?Tt%mg%gx%ﬁ'lyﬁaﬁj% ig géltrgéﬂ%ro n%%l&ﬁyr((mli-_glgg%rbo@li& -({?Rl)gH) , 1.67

N- Benzoyl - N -{2- [[tbfmymydhbyymmxm{atm heitdnoly i }-elpizaeoy | } - hydrazine. 1H NWVR
(400 MHz, , 7.51-7.20 (m 3H), 10

; : ( 1H), :
3. 86- 3. 27 (W(%L@eta@am@l(né ybwborrzllsli {ZZéBI((Qﬁnyihyﬂyoxyama@)mmhyli
1.41-1.12 (m 7H) H) MH+ 322. Exanple 131
N-Tri fl uor oacet ampﬁ%bﬂ? %g}af or nyl hydr oxyam no) net hyl | - hept anoyl } 15
hydrazimse. | H NVR {400 MHz, CDCl,):"' b 9.98 (s 1 H, 9.08 (s, 1 H)
4.25-3.45 (m 2H)) 2.91 (m 1H) ¥ 69(m IH, 1.61-1.21 (m 7H), 0.88 (m
3H). M+ 314. ExHiepfodlowse synthetic(Shepely @%ymﬁr&bmlhﬁ!r@tnvezo@t caethodsyby - N - { 2

Chcrg) S 6V L RhI B0 RRASY ok USRI "‘%%{’? Aol 5
(m 1H, 7th35coﬁe31ll{eﬂhvehub’)|as &fﬁ\@d:ﬁnﬂéd()ﬁénd%‘l}:laﬁnQZ (m 1H, 1.67 (m 1

, 1.59-1.21 0.88 (m 3 M 3
g ( rQ\s shown in Scher(ne 9, tr!c_gtment of an alkyl halide R1X (26) with hydrazine

Ex
N-
[(

I\)(_l

20  in asolvent such as ethanol, at an elevated temperature, gives the hydrazine derivative
(27). Reacting compound (27) with the acid chloride R2C(O)CI 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 Rl = CHR'R”. Alternatively,
ester (51) can be submitted to hydrazinolysis to afford (50) wherein R1 = H
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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25 Exanpl e 133 N-Phenyl acetyl-N -{2-[(fornyl hydr oxyam no) net hyl ] - hept anoy!|
}-hydrazine. I H NVR (400 MHz, CDCl,): 8 9.67 (s, 1 H) 9.33 (s, 1 H, 8.93

(s, 1 H,wddnohts, 1 H, 7.15 {m 5H), 3.72-3.25 (m 6H) 2030 (M 1
H, 1.52 (m 1 H, 1.32- 1 .09 (m 30 7H), 0.78 (m 3H). o LS
02/ 070yl PCT/ USO2/ UX7s Exanple 134

N-[ ( Furan- 2-yl)carbonyl J-N -{(2R) - ((for nyl hydr oxyam no) net hyl ] - hept anoyl } hy
drazine. 5 1 HNWR (400 MHz, CDCl,): 8 8.40 (s, 1 H, 7.78 (s, 1 H, 7.31
(s

, 1 H, 7.21-7.11 (m 3H), 6.35 famcl H), j'zB | (s, 1 H, 4.15-3.43 (m
2H) 3.00-2.65 ({1 Hyr 17¥8m —tH—+-62;).22aNMm 7H), 0.90 (m 3H). M
- 312. Exanple 135040 27) b

N- ( 4- Met hoxybenzoyl )-N -{(2R) - [ (f or nyl hydr oxyam n6ynet hyl ] - hept anoyl }
hydrazine. I H NWR (400 Mz, CDCl,): b 7.7S (m 1 H), 6.89 (d, 1 H, 6.72
(d, 1 H, 4.05-3.40 (m _gH) 3.00-2.%8 (m R]c@)m 1.82-1.1 1 (m 8H), 0.88 (m
3H). M+ 3S2. 150Em BOCNH. . 2 8cd_ ). Rj = CHRR"
N-[ (1H-I ndol - 3-yl ) gget yIH/PN -{ (2R N[ (For nyl hydr oxyani nog ?"re%'hyk\ f hept anoyl }
hydrazine. 1 H NVR (400 MHz) CDCl,): 8 8.28 (s, 1 H), 7.48 (m 1 H),
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). M# _375. 20 Exanple 137
N- (4- Di met hyl am ngbenzoyhy; N - { (2R) - ((f or nyl hydr oxyanmi no) net hyl ] hept anoyl
}-hydrazine. 1 RE'NMR (400 MHz(50)GDEH): 8 8.40(s, 1 H), 7.71 (m 2H), 6.61
(m 2H), 4.05-3.38&1R5 (m 2H) 3.02 (d, J = 8 Hz, 6H), 2.93-2.55 (M 1 H),
1.68 (m | H, 1.52-1.21 (m 7H), 0.89 (m 3H). M+ 365. Exanple 138
N ( 2- Hydroxybenzoii- N -{(2R)-[ (farmnmyl hydroxyam no) net hyl ] - hept anoyl } 30

3

hydr azi ne. -72 O | 124@R5- 41 RCT/{US02/ Q@275 | H NVR (400 MHz, CDCL,): S

8.37 (s, 1 H), ®8XH.S{m—2HRy" Fohloh. 84—tm @Hp1=6.65 (m 1H),
3.95-3.35 (m 2H)¢8. 00-2.57 (M 1H)g1.75-1.05 (m 8H), 0.89 (m 3H). Mt
338. 5 Exanple 139

N-[ (Pi peridin-4-yl}carbonyl]-N -{(2Rchgfmtd myl hydr oxyam no) net hyl ] hept anoyl
}-hydrazine. 1 H NVR (400 MHz, CDCl,): $8.38 (s, 1 H, 7.81 (s, 1 H,
4.04-3.32 (m 5H), 3.122.72 (m 2H), 2.62-2.28 (m 2H), 2.05-1.85 (m 5H),

1.60 (ms iH) 1. 50 Inddn (M sdméHlo, CoflingBr HD caltbltyi1R2eia R VLS L0

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 benzy! group gives the final compounds (57) or (59).
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N-((1,2,5,6-Tetrahydro-pyridin-3-yl)carbonyl]-N -{(2R)
[ (for rryl hydroxyam no) rret hyl ] - hept anoyl } - hydrazine. 15 1 H NWMR (400 MHz,

cDal 8.42 (s, 1 H, 7.85 1 2
4.75 (m 2%%(‘?1 (m 1 H), 3.(21-3.?)0 (m 2H{ij 8?2 SBQ?’rH%"Tl"é«Z(m v
2.352.20 (m 2H), 1.90 (m 1H), 1.8/-1. I5 (m 8H), 0.81 (m 3H). M 327.

Exanpl e 141,20
N-((7-Met th/[ﬁQergaqf ur ag- 2-yl ) carfongl - N - {(2R) [ (forrryl hydgioxyam no) net hyl |
}

- hept anoyio y§r azi ne—tH EB30D) 18 JKP)\( @455 (m
1 H, 7.30 (nff FPHH), 7.05 (m 1oH)H4 1'(@, 3H) 352 3189 N I@ 2.99
(M 1 H, 1.65 (m®L H, 1.53 (m 1 H, 14@4)(m6H) 095(mY§ H°
" 392. 25 Exadsrpl e 142 N-[{3-Chl oro-4-net hoxy-phenyl)acetyl]-N -
(2R)[(for oosyami 18) et hyl ] - hep anoylé hydrazi ne. M+{'400. 30 -73 WO
02/ (170y1°P /u?‘ooz/uc 275 Exanpie" _—— P2 N\ _OH
N[ (1H Pyrrol oS y )car bonyl ]-N °{{2R vh(foeorryl hydr oxyam ro) met vl Ehgpt anoyl
}-hydrazine. M+ 311, 5 Exanple 144 (57)
N-[ (Qui nolig-7- yI )car bonyl]-N - {(2R) [ (for rryl hydr oxyam no) rret hyI | hept anoyl }
- hydr azi ne)%\/bﬁ . 1@oExamal e 15 ¢
N-[ (Pyri dPn-2°yNy car bonyTT- N Rz{\{(?R%/an% lm\ym bl ] kepsranoy|
} - hydr azi ne. Y'M—I‘FH‘BZS 15 Exanple 146 Ny(4y&hl oro- 3- math tﬁfenzoyh -N -{
(2R) - [ (fornyl hydr o¥§am no) met hyl | hept anoyl 8 hydr azi ne. M+ 386 gggarrpl e
147
N- ( 3- Met hoxybenzoyl )-N -{(2R)-[ (f or myl hydr oxyam no) net hyl ] - hept anoyl } hydr az
ine. M 352. 25 Exanul e 148 Scheme 10.

N-[ (Quinolin-3-yl)carbonyl]-N -{(2R)-[ (fornyl hydroxyam no) net hyl ] hept anoyl }
-hydrazi ne. M# 373. 30 Exanple 149 -74 WO 02/ 070yl PCT/ US02/0127s

5 Alternatively, as shown in Scheme 11, the carbamate (34) wherein R2 = t-
butyl or benzyl can be converted to the hydrazide (47) by acid treatment or
hydrogenolysis, respectively. Reaction of (47) with the acyl chloride R2C(O)Cl 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 R1
9 acid (R2=t-buty) | R2G(O)CI, NEY, or R
O _N = A o
R2~ Y \N&\?'OH or HyPd ((R2=benzy!) HN\N N’OH R2C(0)OC(O)OEL NEY,_ p» r!‘ on
o} H ) ™~ -
YR CHO YA CHO T "
YR CHO
(34) (47)
(55)
At o
o »Ia on acid (R2=t-butyl) | o R2C(0)C, NEt, or Al g
2O Ny N o H/Pd (R2=benzyl)  HN. LOH  R2CIOJOC(OIOELNEY g,
0 N " NN Nadh
YR CHO YR CHO o
(36) YR CHO

F|‘1 o acid (R2=t-butyl) F|‘ R2C(0)CI, NEt, or A1
RZ’OYN\N /U\:/\N’OH or HPd ((Rasbenzy) W, /TL/\N,OH R2C(0)OC(O)OEL NEY, gy ,!l\ J\/\ om
"R GHo PR oHo r N Y
(49)

15
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N[ (5- Met hyl - 2- phenyl - oxazol - 4-yl ) carbonyl ]-N -{(2R) [ (f or nyl hydr oxyam no) ne
hyI] hept anoyl }-hydrazine. Mi+ 403. 5 Exanple 150

N[ (Qin | ) car bonyl ]-N -{ _
(2 ) [ (for rrydl @y%r %xyam no) met hyl ] hept anoyl }-hydrazi ne. I\/IEIQT/C}Iﬁz./MHf Exanpl e
15
N- (Phenyl acetyl )-N -{2-[ (fornyl hydrog%an‘i q?) nmet hyl ] - 4- phenyl but anoyl } hydr az

in M+ 370. 15 Exanple 152

(
e.
N-[ (3- Met hoxy- qui noxal i n-2-yl ) carbonyl ]-N -{(2R) [ (f or nyl hydr oxyam no) net hyl
] - heptanoyl }-hydrazine. M# 404. 20 Exanple 153
~N[(2,6-Di nﬁYN@WDI(L‘WMPﬂEScar bonyl ]-N -{(2R) [ (f or nyl hydr oxyam no) net hyl
] - hept anoyl } - hydr azi ne. . 25 Exanmul e 154
N- [ (N'- Met hyl sul T%Wyntm Wb@w pe desaripogpy [refesingy |t<P|ylu:r folowinenepmplasy| | hept

I dr 7 705
. ggfl’_}’ U}SO chélcﬂﬁfe{ Mﬁgelbﬁ(%sg?}%’eo gapé ﬁ?t]Igsbe (io?(s;téur \égn :fl %.mn{&f the scope
(2R) [ (f or nybihhd rpﬁssy;arthmllﬁﬁt mye ]sarhe P seniydntal gbis{dnlaé’dnﬂmoni\/hﬂd 3&@fenforfsxanpl e

156 N-[(4- rroI benzo I f or myl hydr oxyam no) net hyl
hept an£)§ll } (5 lﬁéf)]/ %)f.]ppngg:%ta _S&pugjaa)ﬁﬁ%eeée(gqu Irirynboglment Zre apphgablc here. ]

N-(4- Acet am dOb © éeOX(ﬁrép(%?g%%irsRPoi%g OEQ}'ILS‘XQ 59% al%‘)'noérgpptre%e]d %ﬁ%&?&oyl }

hydr azi ne.

N-((3-Cycl Othergrewérﬁwoécdmhh@geyb&mmlrdpié\h {(2R) [ (f or nyl hydr oxyani no) net hyl
] - hept anoyl } - hydrazi ne. M+ 436. 20 Exanple 159
N- ( Pheni acet yl )- N - {2-[ (for nyl hydr oxyam no) net hyl ] - 3- cycl opentyl propanoyl

}-hydrazi ne. M+ 348. 25 Exanple 16
N-[ (7- Met hoxy- benzof uran-2-yl)car bo%y’ﬁﬁ-}!m#% 2[ (fornyl hydr oxyam no) net hyl ] -3

-cycl t o)
0(23>’87?Fig‘ﬁNP[gﬁﬁ?g(l)Hg{%:g%ﬂgbﬁy%h%nyW -fOR)-[@OrAYBE Rydino)hfethyl ]V

N- [ 3- ( Mor phhe¢ptanayl}-hydragipenoy! ] - N - { (2R) - [ (f or nyl hydr oxyani no) met hyl ] hept an
oyl }-hydragj

N-[ (2, 3-Di h%?\ﬁwﬁgﬂ?@%ﬁ'ﬁ?ﬁﬁwﬁé&&é% 11239 Gy FBRY 1851 &r ik Ry8r 08/ & no) et h

| ]-he no v
yN- ][ (4, EI% n%ﬂtihgx—}; (%/?ﬁ)nr%?%@ﬁy g%%@yﬁé?wﬁ{%gﬁ) B rlryll hydr7(l){>%yam no) net h

yl ] - hept ano@li9Xt hydr.&Hz3H). MH+ 365

Example 53
N-Butyl-N-{[1-(t-butoxycarbonyl)-piperidin-4-yl}-carbonyl}-N’-{2-
20 [(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
IH NMR (400 MHz, CDCl3): §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]carbonyl}-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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M+ 460. 15 Exanple 164

N-[(2-Trifluoronethyl-5,6,7,8-tetrahydro-naphthyridin-2-yl)carbonyl]-N -'

{(2R)-[ (f\g?w)olmggl{ oxyam no) et hyl | - hept anoyl } - hydr azi ne. M;lit/uggfz@%z%o

Examul e 1 )

N-[ (9H bet a- Carbol i n-3-yl ) carbonyl]-N -{(2R)-[ (f or myl hydr oxyam no) net hyl ]

hept anoyl } - hydrazine. 1 H NVR (400 , OD): 88.20(m 1 H, 859 (m 1
, 8.05 (m 1 H, 7.80 (s, 1 H), 7%&, 7.16 (m 1 H, 7.75 (m 1

o1y, 0. 83 (V-BubNsfg nuthainicbarbas Dol ghRac ey Y Tt o AN
~ BIOLOG CAL pfermythydropwimihs)méthytheptendyl)-hedidzingei r pharmaceutical ly

accept abl e be adm nistered in a standard manner for anti biotics,

alts ma
for exanpl eflda\anwgq)w@q@cabx \D 9.60 (bysb Hh, 851 \H), ddp1iadT (g, 8H),

transder mal re L, viia i | ati on Vi a lnjstration. _77_
VO 02/ 07US. %9ﬁﬁf@g@fﬁé&fg)(gﬂgég%t(%Agﬁbfl'goérgm)ab(@%&%cﬁ hei r
phar maceut i gaid ¥g@acceptabl e salts which are active when given orally can be
formul ated as syrups, tablets, capsules, creans and | ozenges. A syrup
formulation will generally consist of a suspension or solution of the

conpound or salt in a liquid carrier,for eégrrpl e, ethanol, peanut oil, S
olive oil, glycerine or water with ng or coloring agent. \Were the

s el N By N6 LBl b B P Eicind Y NBABOAPARNE S2 C2Lr | et

routi nely use epari'ng s or mul atrons e used. Exanples of

such cat0 i ef(formydhydiexymgineinethyHtieptaioy]}-hydraginel ba, talc, gel atin,
acacia, stearic acid, starch, |actose and sucrose. Were the conposition is

in the formBNMRA4YMHz, Ghgh) AP0 6. dHeadsdlisat b A 800si Bshdddetde, for
exanpl e, usjng, the  afar tioned £af k65 AN ar 4, gebal hRoGARsHL e shell.
Were the c{)mm%k(%is)r ?iggrgl%i gﬂ?%%ﬁ@mﬂgﬁég qaﬁs%”f’t‘g‘g‘gﬁaﬁ (g’ éslﬂ)é::()lrbgcaps ‘e, any
phar maceut i ¢@). W@w46 routinely used for preparing dispersions or
suspensi ons nmay be consi dered, for exanple) aqueous guns, cell ul oses,
silicates or oils, and incorporated in a soft gelatin capsule shell. 15

Typi cal , parenteral conpositions coni Sat cif §2 sol ution or suspension of a
conmpound” or salt in a sterile aqueo -aqueous carrier optionally

cont ai ni ng ﬁ-m&ﬁﬂtm,@.|3L44teiF£FyaPéUahﬁ1diBiin,z}‘-mca?mm]-ﬁf-{19.0| yethyl ene glycol,

pol yvi nyl pyrrol i done,” 1 écithin, arachis oil” or sesame oil. Typical

conposi t i onEfdrorylhytrakyamine)methylJrheptendyby-hydifazimesol ut i on, suspensi on 20 or
enul sion th i nj.Sster a_ dry powder aor_in the formof an

aer osol usi ﬁg@é&g&ﬁﬂ%%él& %%Egéﬁmtl&é’&fp %is”é?’gkﬁod_?o’d?)f ﬁ-@gﬁpﬁkt hane or
trichlorofl Hﬁrﬁﬂ?ﬁ.gﬁ?‘?ziz g?h,téﬁ%', §.§z (RYUPRRS! 159y 119! 1".‘?5‘1-@?2'6?{?%?8 blgvEsS a

conpound of " For or "a pharnmaceutically acceptab al't "t her eof

whi ch i 20 ac0.8Y émwoHn M+ 4d4st ered in this 25 way, with a bindi ng andl or

| ubricating agent, for exanple, polyneric glycols, gelatins, cocoa-butter
or other low nelting vegetable waxes or fats or their synthetic anal ogs.
Typi cal dermal and transdermal formgatigpggconprise a conventional aqueous
or non-aqueous vehicle, for exanple, ointrment, lotion or paste or

30 are in t NgptMethoxiphernytatetyl)-Nek{ @RS (foFmyNadedkydimifiG)mtRye. _78_
heptanoyl}-hydrazine.
25  1HNMR (400 MHz, CDCl3): §9.20 (s, 1H), 8.30 (s, 1H), 7.50 (s, IH), 7.24 (d, J =
16.3 Hz, 2H), 6.90 (d, J = 16.3 Hz, 2H), 3.95-3.38 (m, 4H), 3.77 (s, 3H), 2.83 (m,
1H), 1.64 (m, [H), 1.34 (m, 1H), 1.29 (m, 6H), 0.86 (t, ] = 6.3 Hz, 3H). MH+ 366.

<

Example 59
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WO U2107US~1 PCT/ LJIS(12/UC27S Preferably the conmposition is in unit dosage
form for exanple a tablet, capsule or netered aerosol dose, so that the
pati ent < ster a single dose. Each dosage unit fo <
admi ni st @pi(gﬁ%égnt ains suitably fromO0.1 ng to 500 ng/ Kg?cgfr?gbzé?%?er ably
from1l ng to 100 ny/ Kg, and each dosage unit for parenteral 5
adm ni strat ] cont ai i tab from0O.1 to 100 ng/ Kg) of a conpound of
Fornul a ( 1N%P°’é"a§ﬁ§'i'ﬁg§&m‘%éﬂr ﬁH’é‘E%’GE"E‘%PB)@%H‘U”tWBFW”caI cul ated as
the free acjdiraaeh dosage unit for intranasal admnistration contains
suitably 1-400 ng and preferably 10 to 200 ng per person. A topical

formul ati onMdbn3&i ns suitably 0.0l to 5.0% of a conpound of Forrmula ( 1 ).
" 10 The daily dosage reginmen for oral administration is suitably about 0.01
ng/ Kg to 40 ng/ Kg of a conpound of Formula ( 1 ) or a pharmaceutically

~acceptab] e salt thereof calcul ated ee acid. The daily dosage
regi men%:‘ or parentera) admnistrati H3ain ieeMtabl y about 0.001 ng/Kg to 40

ng/ Kg of a NqpMsthoxytplionyaetyl] IN-{ (2R)-RfouayIRpdnyamild)edFEPt abl e sal t
thereof calculated as the free acid. The daily 15 dosage reginen for

i ntranasal bemtanayd-hydnagineand oral inhalation is suitably about 10 to about
500 ny/ pers ve ipgredie dm. ni stere r o 6 tines
a day, suff F’@P‘é‘l‘?%‘%@f% Ew{)h§9&q3%’g§3ﬂ§’i lr‘@: §1ng (ﬁﬂgbcggé'ét#e

Loxi col ogi cah, 401£4) mati®), SXBRCRE WL nCHPOUNTH, qin! 164 RASRHN] 25 nventi on
are administered in accordance with the present invention. 20 Theé

bi ol ogildal @utliti t.94-0f1%(he 6L H¥UGidE= 67 B3kl MK+ B8). are denonstrated by
the following test: Biological Assay S. aureus or E. coli PDF activity is
measured at 25C, using a continuous 25 enzyne-|inked assay devel oped by
Lazennec & Meinnel ("Formate dehydr oupl ed spectrophotonetric assay
of peptide defornylase", Anal. Bi oc%%, 244, pp.180-182), with m nor
nmodi fi cati oNg2,6iDiehloeaptidnyhacetyl)-IN’€ (2R)-[clorhmilngltoxyarhihoyphetiylh 50 MV

pot assi um phosphate buffer (pH 7.6), 15 nM NAD, 0.25 U formate

dehydr ogenaliePtamayll-BYfyagingt e peptide, f-Met-Ala-Ser, is included at the KM

30 concantrgti agtion. | igger i thyt jLi N¢ 0 nM Def
L enoyns - gt R (IREMIESEDIEY, 3R BT 730 ond 930t gl o9 g

02/ 0705-t1 ANEHYYBS5BSRIm,AH)| Y00 YmASEAY .SBATLEGh) GO R6Fp MBS - Sat]
antimcrobial activity was determ ned by broth m crodilution using the
National Cof¥ittee for Cinical Laboratory Standards (NCCLS) 5 reconmended
procedure, Document M/-A4, "Methods for Dilution Susceptibility Tests for
Bacteria that G ow Aerobically” (incorporated by reference herein). The

conpound was tested in serial two-fgk8mgidésions ranging from0.06 to 64
ncg/ M. A panel of 12 strains were evaluated in the assay. This panel

consi st28d oN-(BHdDichloreptienyladcetybrNi-t(2R)-$formylbydiSxypmnooetdolls aur eus
Oxford, Staph Iocg}lgﬁgdsr?a.ureus WCUH29, 10 Enterococcus faecalis I,

Ent er ococcus Y. 2Mpenophi l us influenzae QL, Haenophilus influenzae

NEMC 1, Nor %NM@(WIQHZD@UG‘Q#%%O S IPPH2GQ6q eﬁgg‘gﬁgfg@nﬁ?yé%% col |

Strept ococcus pneunoni ae N 1387, Streptococcus p
7623 (Acr ABEFD¢m, 2Hhd3 ES (orad, RHI), 2085 éwer IAB; ).62 Tihe 1 1), niasum, ilkhj b3 ony

concentrati determ ned as the | owest concentration of 15
conpound th@%’ églﬁ%%ﬁ%ﬂgg)'v@*bmgr owh.. Amrror reader was used to assi st
in 25
Example 63
N-(Ethoxycarbonyl)carbonyl)-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
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determning the M C endpoint. d -80 WO 02/ 070yl PCT/ US02/ OX75 What is
claimed is: 1. A conpound according to Formula ( 1 ): RLOO,X N~ wR2N
N _HO . RHS5 (1) X=0 NR3 or a bond; Y =0 nd
wher ei n: Esroez{c‘-)))joe:‘:f‘F,elent s: C2_6 alkyl (optionally substituted y/@ﬁ%@%ﬁ)

hal ogen, or C1 _3 alkylsulfanyl), 10 C2_6 al kenyl (optionally substituted

subst 1t ec NIRRT gy 07 YT g sl A b F et o

car bocycl e il??fzi@&?_}'lé')m_),swﬁ&ﬁ.tHi)?é.9b¥m?'1ig§>é1¥n7yll BRNSHSLa1 B, FHl 148

al kyl sul f any n-R4 { wheré R4 is , furan, nzof uran,

_ thiophene, hadpatdHlppP9ern(ss s, BeL)r MiydBo8.ur an, tetrahydropyran, 15 di oxane,

1, 4- benzodi oxane or benzo[ 1,3]dioxole; R4 is optionally substituted by one
or nore C1, Br, I, C1 3 alkyl (optionally substituted by one to three F)

~or C1 J_,2 al koxy (optionally substi%&&é%one tothree F) } ; R1
represents: hydrogen, C 1 6 alkyl |y substituted by hydroxy,

hal ogen, anNQQ4-BRhisraphétiyltety? NN 2R)IforylhydPoNyaslindymdthed®! yI ,
i mdazolyl, furanyl, benzofuranyl, piperidinyl, norpholinyl, quinolinyl,
pi per azi nyl heptamgylhydraginenophenyl ) or (CH2) n- C3_~ carbocycl e;

R2
represents: r oy t I 0 ,+,C bsi it d al kyl)
C2" 3 subst; A CHRIEOLMHAYBER o320 s o e ATy -7 28 TS
substi t ut ed g aRos Yk, zﬁ;,»l@s_(netlﬂ)oragy;m,hﬂ@%@%%@hﬁﬁq.@aﬁ.@@mé ovi ded
that X is not NR3 or O of am nocarbonyl (provided that X is not NR3 or O;
R3 reprdsend.85 (br&13H).\MH0OH4)50705. t 1 PCT/ US02/ 0(275 hydrogen, C 1 _3
substituted al kyl, phenyl, or may be taken together with R2 and the
nitrogen atomto which they are attached to forman optionally substituted
het erocyclic ring which is optional Ima@ﬂggsto an aryl, a heteroaryl, or a
second heterocyclic ring; 5 X repreSent . NR3 or a coval ent bond; Y
represent s N[(Béizofuran-2oNairboiylpdiid (2R)-[{odm3hydroxyaswinb)mahyNat e, or
physi ol ogically functional derivative thereof. 10 2. A conpound as cl ai ned
in claim 1, heptapoihBYdeAZingwi ng absol ute configuration: RL OO, X N~ ~ w R2

N,. N,cH rHas = X & N -bgrd; = . a bond 15
or a saH_, g%ll\{/hgﬁe(%ér_lM}%gﬁ 0 39%%?( §/s’fl?ﬁ%’g'élgg(ﬁaﬁ%dg'ﬂi%\)(%tl%e%%'gﬁfeﬁof . 3. A
conpound as(rg| sH)IBA 513BC(nAIZM) 22,9340 EH)) IRE (m, HH), or6B(ns alH), 199! 1viEt @, or

physi ol ogically functional derivative thereof. 20 4. A conpound as cl ai ned
in claim 1, odhé&&hr X 3FH)OMB+ 382sal t, sol vate, or physiologically
functional derivative thereof.

Example 66
20  N-(2,3-Dichlorophenoxyacetyl)-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
IH NMR (400 MHz, CDCl3): §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), 1.74 (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.

-55-



5. A compound according to claim4 selected fromthe group consisting of:
25 N-Butyl -N-(t-butoxycarbonyl)-N -{
(2R) - [(fo xyam no) net hyl ] hept anoyl }-hydrazi ne. <
N Buty %Aezﬂ%%gar bonyl -N -{ (2R)-[ (fornyl hydroxyam no) %FW&H/%@& anoyl
}- hydr a2| ne. -82 WD 02/ U7US~1 PCT/ US02/ A >>27s
N- | sobut yl - but oxycar bon ' or ydr ox nQ) net hyl |
hept anoyl E\iﬂﬁwgﬁf‘%@& @5‘% ﬁ[\é Réﬁhéﬁéjy%@bﬁﬁyggr%  (mg )3(%[13 8—)
(2R) - [ (formy Y ¥|§] Y H), 16ALA S 29-1.2 H
N- Phenet hyI )(/!?g b)§’t ygg%%ﬁ 4[@ fkﬁﬂ? iH} I"hydr oxyam' nb?r(r%]f ﬂy?’]
hept anoyl }oRgdr, &z 60&HzNIQy aMbhe39yl net hyl - N-(t but oxycarbonyl )-N - { 2
- [ (fornyl hydr oxyam no) net hyl ] - hept anoyl }- hydrazi ne.
N- Benzyl - N- (t - but oxycar bonyl)-N -{ 2-[(fornyl hydroxyam no) net hyl] 10
~heptanoyl }-hydrazine. N-(3-pyridi Na §| ? gpyl ) - N-(t-butoxycarbonyl)-N -{
2 [ (fornyl hydr oxyam no) net hyl ] - hept —hydr azi ne.

N- (2- Mor phoNL{1 B-InboE3- E'Mkﬂernﬁl‘] 'N’L{’(m)lﬁﬁfrwmyl&m%mﬁmg)methyl]
(formyl hydr oxyam no) net h ept anoyl }-hydrazi ne.
4- Hydr oxbewanqyl)-hbkﬂl{az"tmt oxycar bonyl ) N -{2

f
(
( E 2 /m Egd%ﬁwﬂﬁg (ﬂl&’} M@&@%ﬁﬂ% lﬁ') kk{?(gézlﬁf 781 (s, 1H), 7.50-6.80
f
(
f

—

72727

(fornyl hydfqx ) [l h o] n
Tet rany dpg 533{‘32@4?‘1;3( 2]H(‘)t?gl5J ?’E}X%‘ﬂz }rlbsf()zyr](g{ QH&I 1975 1.20 g, 7H), 1.00 (br

[ (fornylhwyds,@H)aNHe 386t hyl | - hept anoyl } - hydra2| ne.
N- Met hyl - N- (t - but oxycar bonyl )-N -{ 2-[(fornyl hydroxyam no) nmet hyl ] hept anoyl
}-hydrazine. N-(3-An nopropyl)-N-(t-butoxycarbonyl)-N-{ 2

[ (fornyl hydr oxyam no) net hyl | - hept anqwapiﬁ—lpggr azine. 25

N-(t-Butoxycarbonyl)-N-{ (2R)-[(fo xyam no) net hyl ] - hept anoyl }

hydr azi ne. ~ N-[(B-Nbtely PstdiarsyDcaébohylpd GRRA fsemyINydtbxyaiido)methyl]-
[ (fornyl hydr oxyam no) net hyl ] - hept anoyl }-hydrazi ne.

N- But yI - N(hemnoxlydladmuw )-N -{ (2S)-[(fornyl hydroxyamni no)met hyl] 30
hept anOYg ' Ir:llylgl{/IaRZ(I488 MH283CDCI J): 88.50 (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, 1H), 1.44 (m, IH), 1.43-1.27 (m, 6H),

0.89 (brs, 3H). MH+ 337.

Example 70
20  N-[(5-Methoxy-benzofuran-2-yl)carbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
IH NMR (400 MHz, CDCl3): 8 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, 1H), 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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V1~' O 02/ U706. 11 PCT/ US02/ 0C27~ N-Butyl - N- (phenoxycar bonyl)-N -~

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

N[2-(4-0Y <a/r nophenyl ) et hyl ] - N-(t-butoxycarbonyl)-N

[ (fornyl Mﬁ‘%’%“iﬁ no) met hyl | - hept anoyl }- hydr azi ne.

N (t-Butoxycarbonyl)-N -( 2-[(fornyl hydroxyam no) net hyl ] - hept anoyl }

hydr azi ne. [\I— Pentyl - N-(t-but oxycarbonyl)-N - {

2-[ (for nyl hyld #\B\Q%ﬂ%@%% )RSt hiodAD- V-80u@Er B 480 (. #H).@.56-3.20

H | ndol - 3- y/.) -&th - h ha N - _

[(fornyl hyd¢%’x5§f§m’-§%§’ﬁ%§‘?&?ﬁ5ﬁé%ﬁE‘Z@?@’f--f‘ R*fd?g%’i%héeg’. €1=62Hz 3 1),

~ N-1sopent yl MM+« 380ut oxycar bonyl )-N -{ 2-[(fornyl hydroxyam no) net hyl J

hept anoyl }-hydrazi ne. N-Cycl ohexyl-N-(t-butoxycarbonyl)-N -{

2-[ (fornyl hydroxyam no) net hyl ] heptanoyl }-hydrazine. IS

- N-(I-Ethyl -propyl )-I\I—(t-butoxycarbow‘ - l"7i2
[ (formyl™hydr oxyam no) net hyl ] - hept an - razi ne.

N-1 sopr opy! Nbﬂ(gamla_nh%yn &B@@P.}PN 'zﬁ)-[?fo%tvmym‘m»éﬁgiﬁwmm) net hyl ]

hept anoyl }-hydrazi ne. Pro t - but oxycar bony

ﬁl—l[zg LolrrrKll_ hwna?thhmmhw ] 20 gept anoyl }-hydrazine. ol hent ' I
} hy)(;r:azi ﬁ@%%gﬁ@@Q%@) Egﬁl[égg%méﬁy%ri&x@{nal ),Og.gF(m,yll‘}), eptanoy
2 i .

2 t,a%—l' 8? H%@H’}E Ng{l 373,

[

IP_Ci'/U%OZ/()627S

-[(fornyl hy 'rr%gg | 1 epba ybH%dbbd(

- (3, 5- Di net g%%%ﬁg’ﬁyl r(g% )ql)rret%elp) e?ﬁbxy ‘car bonyl

(for nylthydr oxyam no) net hyl ] - hept anoyl }-hydrazine. 6. A conpound as
claimed in claiml1, wherein X = NR3; or a salt) solvate, or physiologically

functional derivative thereof. 30 7Exampleddund according to claim6

selected fr Si St o4 0706-41 PCT/ US02/ OX27s
or nyl ny di(fotush I raZzineée.
N Butyl - N- d{(phgﬂ I}gﬁi ﬁ%f:ar bo"r:yl pNéHé? (né)R)}- %( f or nyl hydr oxyami no) net hyl |
hept anoyl ) -Hwéﬁ%MHz, CD,OD): §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,J = 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-(2S)-yl)carbonyl}-N’-{(2R)-
20 [(formylhydroxyamino)methyl]l-heptanoyl}-hydrazine.
IH NMR (400 MHz, CD;0D): §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, 1H), 1.40 (m, 1H),
1.35 (m, 6H), 0.92 (t, J = 6.9 Hz, 3H). MH+ 316.

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

I'H 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-Butyl - N-(t-butyl am no)carbonyl-N - { 2-[(fornyl hydroxyam no)nethyl ]
hept anoyl } - hydrazi ne. N Butyl - N phenyl am nocar bonyl -N - {

2-[{fornyl m no) met hyI ] heptanoyl } -hydrazine.

N But yl - F%g{og&%y?rret hyl - 4, 5- di hydr o-i soxazol -4-yl)am noca?B/Uﬁy%/(fmﬁ {
[ (fornyl hydr oxyam no) nmet hyI ] hept anoyl }-hydrazine. N-Butyl-N[(

1- nmorpholin-4-yl)carbonyl]-N-( 2 [(fornyl hydroxyam no) net hyl ] - hept anoyl
}- hydrazi ne. N Phenyl am nocarbonyl -N -{

2-[ (fornyl hydr oxyam no) net hyl | - 4- ph ut anoyl } -hydrazine.

N- Phenyl am nocar bonyl -N -( 2-[{for n%j‘}‘fx#y“'&r%d;am no) met hyl ] - hexanoyl }

_ hydrazine. Ne[Phamth@ mmcmmayjl)curb({nyn N’-{(2R)-

2-[ (fornyl hﬁzdrox am no) et h ] 3- phenyl fropanqyl } - hydrazi ne. 20

N- Pheny! ami yﬁu@pxwml{w ethyYrhep EATIRG) met hyl ]-3-(3, 4

di chl h R ' R\
ey R (e 100 e A
N (3, 4- D chinpraphenykanHyorsy nM))ikslsnh ?-H?-ﬁ 28 (m, LH), 1.27 (m, 6H), 0.83
(fornyl hydroxyam no) net hyl ] - hept anoyl drazi ne.

N

—

N- Phenyl ami ﬁﬂdcaﬁﬂddg/lﬂﬂ MI#+ 62&) [(for nyl hydr oxyam no) met hyl ] hept anoyl
} - hydrazi ne. N-(3,4-D chl orophenyl am nocar bonyl )-N -{ (2R

[ (fornyl hydr oxyam no) met hyl ] - hept anoyl }-hydrazine. 30 N-[(

1- Mor phol i n-4-yl ) carbonyl ]-N -{ (ZREXL,(,{ | hydr oxyamn no) net hyl ]
hept anoyl } - hydrazine. -85 WD 02/0

N- [ (1 2- M3 hoXy[oPyatidin} 2pd) sceoyd ]-NO+(¢2R)) - [(ﬂorlflym&)'oxyammo)methyl] heptanoyl}-

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

N-[(2,4-Di chYQ)"P&Wﬁenyl ) ami nocar bonyl ]-N -{ (2R

[ (fornyl hyd[

N-[(2,6-Di ch orop gﬁ@ﬂlﬁi{]wd ca bgﬁnﬁ N}H) 9?%%3%&? 41% 4.00-3.50 (m,

[ (fornyl hydsgxeasT @)t hyd {m hapyt 236Yh, lﬂmd33e(m %81), 0.90 (br s, 3H). MH+
N ((4- thylﬁglperazm 1-yl)carbonyl] - { (2

[ (f or nyl hyd3dkyani no) met hyl ] - hept anoyl } hydr a2| ne. PCT/ USUWU2/ (1~27s
N-[(4- Cm oro-3-trifluoronethyl phenyl)am nocarbonyl]-N -{ (2R

Example 78
N-{3-[3-(4-Methoxybenzyl)-1H-benzoimidazol-2-yl]-propanoyl}-N’-{(2R)-
[(formylhydroxyamino)methyl}-heptanoyl}-hydrazine.

IH NMR (400 MHz, CD;0D): §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, 1H), 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)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
I'H NMR (400 MHz, CD;0D): §9.26 (s, LH), 8.84 (s, 1H), 8.72 (s, 1H), 7.95 (s,
1H), 3.85-3.40 (m, 2H), 2.86 (m, 1H), 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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10 [(fornyl hydroxyam no) net hyl ] - hept anoyl }-hydrazine.
N-[ ( Met hyl - phenyl - am no) carbonyl]-N -{ (2R)

f I t hyl ] - hept | }-hyd [
Gl ai mod 1O IR " heroin X i 5 a coval ent bond: or & alt RIE & ate, or
physi ol ogi cal |y functional derivative thereof. 9. A conpound according to
claim8 selected fromthe group consj stinpg of:
N- [ (Phenyl am nocar bonyl ) - car bonyl ] - MEE‘Z_&%
f | h -
1 (6 bt oy SRR Bl rah i Whﬁ*ﬁ“ﬁ”?ﬁﬂ RPeaftigh oty
_ [(fornyl hyqr(fbw@mmbmﬂnbim&ﬁﬂ]aﬁpléino}&}hwdli'ﬂiihﬂe N But yl - N-{
[(1-t-butox car bony rrolidi n-%ZS)-yﬂJ_]lcarbonyl }-N -{2
[(Fornyl hydlts mm@w&vzhm@ompﬁ 95 1D R (e APHC.903 G0 Buehh- MY ((
1-t - but i<di Nz ds
LT or myPhy i by el 27yt sl sk 2HR ey ey 1
1-t-butyl cambamy! ).87 par 61, 0:94-(¥# 4, sanbeamd 3921 -N -{ 2

[ (fornyl hydr oxyani no) net hyl | - heptanoyl }-hydrazine. N-Butyl-N(
1, 2, 3, 4-tetrahydro-qui noxal i n-2-yl)carbonyl]-N-{ 2 30

[(for nyl hydr oxyam no) net hyl ] - hept anqgyl }-h ]drazi ne. -86 WO 02/ 070s-41
PCT/ US02/ 06275 N- ( p- Met hoxyphenyl aCM

N Phenoeyacst TR ERSIPIAAR ﬂ%‘*@‘i‘%m'z;?“ PR,
hydr aziyoe. heptandybi-hipdiaaing: phenoxy)acetyl] N -

2R f |h d hyl
N (2, 6 D ch SRR ShiEe EPHPD B0, ey LY s&%uﬁw 03573 o SR 93

hept anoyl ra I I

(2%) [ (%lor WP%F'Br (F)};({]‘| R‘-m)( q’P‘?hﬂ(f&ﬁS”ﬁgp?g i}i 4)3c1(r alzi_ge1 26 (m, 6H),
N- ( Et hoxycagp.geqy) ):_GaaTHQI‘m{)) MH=+{3762R) - [ (f or rryl hydroxyam no) net hyl ]
hept anoyl }-hydrazine. N (2, 4-Di chlorophenylacetyl)-N -{

(2R) - [ (fornyl hydr oxyam no) met hyl ] heptanoyl }-hydrazine. 15

N- [ ( Bengof ur an- 2-yl ) carbonyl ] - N ={ R - r nyl hydr oxyam no) net hyl |
hept ano }-hydrazine. N-(2,3-Dichl Myaoetyl )-N - {

(2R) - [ (f or mkLioy6lr @y arhryAre] 1 8 dphthyridin-2-yl)carbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
IH NMR (400 MHz, CD;0D): 8 7.93 (brs, 1H), 7.31 (d,J = 7.2 Hz, IH), 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 (br s,
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, CDCl3): 8 8.86 (s, 1H), 7.60 (s, 1H), 7.33 (m, 5H), 3.90-3.42

25  (m, 4H), 2.83 (m, 1H), 1.67 (m, 1H), 1.32-1.20 (m, 5H), 0.89 (t, ] = 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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hept anoyl } -hydrazine. N-(3,4-D nethoxyphenyl acetyl)-N -{

(2R) - [(forrryl hydr oxyam no) net hyl] 20 heptanoyl }-hydrazine. N-[( 1

H | ndol - 2 nyl]-N-{ (2R)-((fornyl hydroxyanm no) met oyl
} - hydr a2| ne ﬁ)l?({ ?g Met hyl - pyri di n-3-yl)carbonyl ]-N - { (2R ErushERAA
(fornyl hydr oxyam no) net hyl ] - hept anoyl }-hydrazi ne.

—

SZTPr T Z

l—|'_\

ept anoyl| }hydeszine ne. N-[ (5, 6, 7, 8- Tetrahydro [

| napht v A2 db Mar SO0 L0 16 ARIEER 10 . p 1oL A9 )

(for nyl hygdnqxy an, ) ek )] 3. b@pmamyb 70 (AY AHIZ M8+ 356.

N3
o~

5- Met ho benz
H)r my| hydr g@é’@m@bmﬁﬁ% ]J}"\#@rg{rz Eﬁ%\g B2 1 1D; 348 1RRAD- benzo|
L g SN 8 . .15
[EQJI nf)I |}nﬁ,8dly13)(mr6tmn%§$(tl\ﬂ Vég%g;i%%}g( fll\akl\ll_nr%al?hydroxyam no) met hyI ] 30
ept ano - razine. s
g 3, 4yTetraKydro qui nol i n-6-yl)carbonyl]-N -{ (2R)
e e o anlpea, 22
1070 e AR ol B iy o
H 1E ? ;, nyNLth%dE(&)cmihmmmmopl;lhﬁwl]dmyam}yl}hb!:maznnne
(1 or myt hyet BRyRs at R i B ST b T st deD. Bidrp s et -
EFEI[Og gg'yd' ”?ﬁ%# {asgpﬁﬁéxk h mMNHY, 262, [ 65,08 8 {yIgn O X4 8 i PR TR 13N ], 6140
3- [ 3- (410t D68 (hen3H).) M]H-I-Bémzm m dazol - 2-yl ] - propanoyl }-N -{ {2R
[ (fornyl hydroxyam no) met hyl ] - hept anoyl }-hydrazi ne.
N-[ (Pyrimdin-2-yl)carbonyl]-N -( (2R)-[{fornyl hydroxyam no) met hyl ]
hept anoyl }-hydrazine. 15 . N[ (2- siesf: 7, 8-tetrahydro-(
1, 8] napht hyri di n-3-yl ) carbonyl]-N -
[ (fornyl hy dNogPheAYIaeetYDINY{ 2L foemly Hiydy bx yankiyid)ndeth l9-3-phenyl-propanoyl}-
N-[ (I'soquinolin-3-yl)carbonyl]-N -{ {2R)-[(fornyl hydroxyam no) net hyl ]
5
f
[

Example 87
N-(Phenylacetyl)-N’-{2-[(formylhydroxyamino)methyl]-3-(3,4-dichloro)phenyl-
20  propanoyl}-hydrazine.
1H NMR (400 MHz, CDCls): & 8.36 (br s, 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’-{(2R)-[(formylhydroxyamino)methyl}-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CD;0D): §8.37-7.71 (m, 7H), 7.21 (s, 1H), 3.87 (m, 1H),
3.71-3.57 (m, 1H), 2.95 (m, IH), 1.67 (m, 1H), 1.54 (m, 1H), 1.37 (m, 6H), 0.95 (t, ]
= 6.7 Hz, 3H). MH+ 388.
30
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N-[ (3, 4- D hydro-2H-benzo[b] [ 1,4]dioxepin-7-yl)carbonyl]-N- ( (2R

[(IE(()r nyl hydr oxyam no) net hyl ] - hept anoyl )-hydrazine. 25

N-[(1- Met L fli oxo-im dazolidin-4-yl)acetyl]-N-((2R ;

[ (fornyl h@ r oxyam no) met hyl ] - hept anoyl }-hydrazine. N ( Phgﬁleasgze/?(ﬁ’) -N -

2-[ (fornyl hydr oxyam no) net hyl ] - 3- phenyl propanoyl } -hydrazine.

N- ( Phenyl acetyl)-N - { 2- [(forrryl hyéroxg?g Po)methyl] 3-(3,4 30

di chl or o) phenyl - pr opanoyl - hydr azi WO 02/ 0705. 11 PCT/ US02/ 06275

N-[(4-1m d b Mdﬁﬂ%e&ﬁf-%sl[-(ﬂyndﬁn SR p b RAMLRY JeRHAT N TRERY. ]

drazi
_1-Met hyl -5 [anﬁilﬁd{r@wandhﬂ}rﬁethyl)]fhppramoyi}chyalféﬂﬁé yl]car bonyl }-N {

T ‘SEII "ém@&&h RO bR 1107 i 10,75 o
L AR BN b5 GBS b9 . 268 .00, 1.6

[ (fornyl hydmexygn ﬂ@lxﬂetlk'wl]%hﬂptSHMN% (or By3HR2NIAG- 420 Phenyl acet yl N - (
(2R) - [ (fornyl hydroxyam no) met hyl ] - hept anoyl ) 10 hydrazine. N-{ [

1- Benzyl - 5- oxo-pyrrolidin-(2S)-yl]-carbonyl }-N-{ (2R

[ (fornyl hydr oxyam no) net hyl ] - hept angil S hygiram ne. N { [ |

i(BfenzyI|5 oxo-pyrrolidin-(2R)- yI] c -N - { (2R)

or nyl hyd | N

N (59 - Bory LA TRGUEE Mol PRI HEREE LT N 2 (2
(for rryl(hyd[(ﬁ»tmﬂhydr)mﬁtdiynb]méthpt]dnp;dno}'l}ldmdhamna.e

—

N- I 4-yl b I - 2R) - [ (f h I
nept anoyl ) TME LGN CEGtaDNo B sy & ARy e O tm 18D 681 . 3
2R f I : t
B T e
[ (fornmyl hydigyyas aQ) ket hyd {mhidpt 280y, SHNYW2ADE REH). MH+ 376.
N-(N'-Acetyl-L-tyrosyl)-N- { (2R)-((fornyl hydroxyam no) net hyl ] hept anoyl
}- hydra2|ne 25
N-

[ (I A': tyl-1,2,3,4-tetrahydro-qui pol !E ? ¥|I)carbony|]-N‘ -{(2R)
f ormyl'nydr oxy am no) nethyl]-hept ydrazine. N-[( 1
Benzoi m dRzal(g2xdety1pipe Py 1lyl ) henbxyadyl]-N’-{ 2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
IH NMR (400 MHz, CD30OD): & 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.
IH NMR (400 MHz, CD,OD): 68.30 (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-5-0xo0-pyrrolidin-(2S)-yl]-carbonyl}-N’-{(2R)-
30 [(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
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[ (fornyl hydroxyam no) met hyl ] - heptanoyl } -hydrazine. N-{

[ 1- {2- Hydr oxyacetyl )-1, 2, 3, 4-tetrahydro-qui nol i n-6-yl]carbonyl}-N 30 {
(2R) - ( (f oo yekn pxyam no) nmet hyl ] - hept anoyl }-hydrazi ne. 02/ 070y1
PCT/ US02/ 0 272@ Nl( 1 HIndol-Syl)carbonyl ]-N -{ PeTuso

(2R) - [ (fornmyl hydr oxyam no) met hyl ] heptanoyl }-hydrazine.

1 TR KT g RS T a4

{
[ (f
1, 3] di oxol - & ylpc I f o) m pt anoyl
} “hydr azi - ]N-) 3 Fgw L ﬁgﬁpwagcﬁm wﬁf‘ %{)ﬁyﬁ? E?é‘ﬁ?%‘& '5}3- 1 (2R
‘ ((for | hydmxyalmmnbmxm&ﬂs It; hem AHeY3H)} Mbld4ag) ne.
N-[ 4- (Mor phol i n-4-yl)-benzoyl]-N -{ (2R -[(fornyl hydroxyam no) net hyl] 10
hcpt anoyl }-hydrazine. N-[4-Hydroxy-3-(norpholin-4-yl)nethyl-benzoyl]-N - {
R formyl hydr oxyam no) net hyl ] -h - hydr azi ne.
‘ §\I—(é I[—|5(/d§)o>r<r§ 3yrret hgl but Zanoylgl ]N Mﬂ?%orml hydroxyam no) net hyl |
hept anoyl } - Ny Imhﬂﬁ-s do- Mhmmﬂ -E&RbBR

vl
(2R)-[(for ydr oxyam no) et hyl ] hept anoyl dlr azl ne N-[( 1-1sopropyl-1
H benzotria fnrntyllyy r@wmmbmemyl] l{ep@m)vl} hydrazme

[(f ornylhyd h t drazi ne

1 2.3, 4- ot VARRAOL B CohS S8 oy LMo mBRIENED: 30 gy S5 06
[(forrrylhyd X | 4y )

N-[ (5-Chl orggb%ﬁglc‘):‘ig)rﬁ@ 4]H)cgrp onyY]%I) b%@YZj @@n@{) 1.67 (m, 1H), 1.41

[ (for rryl(hydl@ﬁ&mrﬁ’h‘l}mrﬁt(hylh]6ﬁdim3H()yMH+M91raZ| ne. N-{

[ 1- (D et hyl am nocar bonyl met hyl ) - 3, 4- di hydr o- 2H qui nol i n-6 yl ] car bonyl
}-N-{ (2R)-[(fornyl hydroxyam no) net hyl ] - heptanoyl } 25 hydrazi ne.
N-[(2,2-Di fluoro-benzo[ 1, 3]dioxol onyl]-N - 2R

[(1[(()r nyl hydr oxyam no) m[et hyl } - hept an?#h‘fp'ﬁygraﬁl ]ne LR

N- [ ( 5- Ani noNHe8)Benzeh3,8-dibyspipeemsihd(28Y-yllactGRN’-{(2R)-

[ (fornyl hydr oxyam no) net hyl % hept anoyl } -hydrazine. 30

N- [ (4- Oxo- 1 @rmnwmrexmmw meqlw(]shezrtqnqy]}}haﬂrﬁémpn 5-yl)carbonyl ]-N {

(2R) - [ ({9 vl AR PSGMEC CE O, 15 160RE2NeY b 3 1Y 81824 e 4 529% 1 (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,
1H), 1.46 (m, 1H), 1.34 (m, 6H), 0.92 (t, ] = 6.7 Hz, 3H). MH+ 462.

Example 96
20  N-[(Quinolin-4-yl)carbonyl]-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, IH), 3.12 (m, 1H), 1.69 (m, 1H), [.41 (m, 1H), 1.30 (m, 6H), 0.86 (t,J =
6.7 Hz, 3H). MH+ 373.
25
Example 97
N-[(Quinolin-8-yl)carbonyl]-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
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WO 02/071)s.tl N-[(7-Hydroxy-benzofuran-2-yl)carbonyl]-N-{ (2R

[ (fornyl hydr oxyam no) net hyl ] - hept anoyl } -hydrazi ne.
N-[ (6- Met hgpgofuran-2-yl)acetyl]-N - { (2R <
[ (fornyl hwsgr o/>(<)y§rrllzno) nmet hyl ] - hept anoyl } -hydrazine. PCT/US02/06275
N-[ (5- Acet am dobenzof uran-2-yl ) car bonyl] N- { (2R
[ (fornyl hydy oxyam no h pt.ang hydr azi ne. (2,3-Di hydro benzol
1, 4] di oxi n- m z &F?]‘OP)(E 3{((’? dﬁﬁﬁ ﬁ@/ﬂrbxﬁa}ﬁ{ho')ﬂ?eg AQ M. hept anoyl
} - hydrazi ne 21 )
N- [ { 3- Ani nol-l??gﬂaul@gt hgﬁ%?ur D785y S TR (my 2D 3 &4 330 - 169 2r) 10
[ (fornyl hydngxyM e mst(hy 7H) hegn a,n.beyb THHAHBENaM»Be 373.

[ (2-Methyl -5,6,7,8-tetrahydro-[ 1, 6] napht hyridin-3-yl)carbonyl]-N-{ (2R
[ (fornyl hydr oxyam no) met hyl ] - hept anoyl }-hydrazine. N-[(6-Fluoro-4H benzo [
1, 3] di o>§i n- 8-yl )carbonyl]-N - { (ZRE !&f ﬁré’@” hydr oxyam no) net hyl ] - hept anoy!

" y-hydraZine. 15 N-[(7-Am no-1H i ndoF2= rbonyl)]-N -{(2R)

f I h N
e

[ (f f E gyl7hgd(bxmymdm@yangnhym}tﬂmmeawyl}} Hyyldaage .ne. t ,
o 7 ydr o- pent aoxa
benzocycl opﬁ%g@}é ?&b@éng 7]83|\(l“ 1{#5&%%3 ‘J{ glaHZ 1H), 6091 (m,
[ (fornyl hyd 0) fye 3yl t ifne
1, 3] di oxol %P%F??é@t%/ 3hy1 %n h%% 5 or ny*%%g%)gyasmﬁn%o éﬁ? Eze%FI’](?’Iélept anoyl
% Eygrawl nelH)l\IQlBénjt,zlmﬁ/IHIzl QEI) 2- 7[7((hnr2m)| hy® (xyyil 40X net Hy, . 3&@nt anoyl
ydr azi ne,
N- Benzoy! - I\PH){ é 2P (PoPHY IR Oy brfilio PRt N 3REpt anoy! } - hydr azi ne.
N-Trifl uoroacetam do-N -{ 2-[(fornyl hydroxyam no) net hyl ] - hept anoyl }
hydr azi ne. N-[(3-Hydroxy-napht hal en-2-yl)carbonyl]-N -{ 2
[(for nyl hydr oxyamni no) net hyl | - hept an@xhmpld®r azi ne. 30 N-Phenyl acetyl-N -{
(formyl ]%dr oszm no) mstgg_ﬂ tanoyl ) - hydrazine. -91 WO 02/ 070l
PCT/ US02/ Q(INEINS-AretyIFkntyesph)-(N'y ooy myl iy droxyamino)methyl]-heptanoyl}-
(2R) - [( 0T rwyd;u_xgir o_xyam no) net _hyI_]
IH NMR (400 MHz, CD;0D): 3 7.91 (s, 1H),7.09 (d,J =8.4 Hz, 2H), 6.71 (d, ] =
8.4 Hz, 2H), 4.62 (m, 1H), 3.87 (m, 1H), 3.57 (m, 1H), 3.12 (dd, J = 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 (t, 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;0D): & 7.95 (s, 1H)_, 7.75 (m, 3H), 3.85 (m, 1H), 3.82 (t,
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 (t, ] = 6.7 Hz, 3H).
MH+ 419.
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hept anoyl }-hydrazi ne. N-(4-Methoxybenzoyl)-N -{

(2R) - [(for rryl hydroxyam no) met hyl ] heptanoyl }-hydrazine. 5 N [(

1H | ndol - yl1-N-( (2R -[(fornyl hydroxyam no) meth : yl
} - hydr azi ne ZI Di net hyl am nobenzoyl ) - N -{ ¥H/Ug&9‘ Gy
(2R -[ (fornyl hydr oxyam no) net hyl ] hept anoyl }-hydr a2| ne.

N e o b 3 G R IR i 2
(2R) - [ (forny gﬂyﬁg M%paqmerrethyl] hept anoyl }-hydrazine. N-[(

I=z2%

1, 2,5, 6-Tetrahydro-pyridin-3-yl)carbonyl]-N -{ (2R
[(1E?r7 rryNL Pﬁdmﬁg\am(n?o mmm;ormptsmb dlbr]S HY dr7eZbing 2HY,57.32 (br s, 2H),
0X enzof ur an- car bony
E?r ny! hyd? éWaﬁﬁt Gﬂb?h’é{%h% i/r::?g?é téﬁla%ﬁmN]th%ﬂdng% ndl), 1.45 (m, 6H), 0.88 (t,J
oro X -

for Gﬂhydrof@gﬁl )é@?ﬁ??? hept a%oyl }-hydrazine. N-[( 1

Pyrrol -2-yl)carbonyl]-N -{ (2R)-[(fornyl hydroxyam no) net hyl] 20 hept anoyl
(28 {{ormy1 hyct Sxyam noy ot i | hEsamBISA® - yc a e

X

N—[(Pyrldlrry yi %lbonll I\I ;Q‘ E\for dr.o no ';hllg hept anoyl
Y- hydr azi ngNzlﬂé( i—ﬁ'drox tyl) 3 -te ra g'dro mo in-6 ﬁ%a%onﬁrﬁ & )-
S S o i A
(2R) - [(fQ)rn{/}HmMRdﬁQ(aMHmﬂﬁaO@I B heEptsaniay 7. 70-h§el(mziHes 27 (s, 2Hr)] 3.75 .
nept anoyl } 3a¥ S 53 b me eamac £ B 535
FH&?WNFL% e SRR JNIS%A&Z% 145 (m, 18D, 125
hN-['EQ“ n?)x?drT]rﬁé{b QIS%]gaﬂ ﬁcﬁ(”llélﬁl]eznﬂilz{cl\élsﬂ::?}ﬂ[\l(f?r nmyl hydr oxyam no) net hyl ]
ept ano razi -
2- I[o(for )r/ryl hyd)r/oxyam no) met hyl ]y4 phe%yl but anoyl ) hydrazi ne.
{\Ii][(S I\/ﬁ]hgxy qui nox;al i '?hzl %/I %ca[ bopy. 41 Mm(r((ag:?%e

orrry ydr oxyam no) et hy ep anvyLP“hy&
N-[ (2, 6- Di nRt{OIEXAANGI 3y Deatbyhy RN JOIRY)- {(fo¥imyihyd2Byamino)methyl]-

heptanoyl}-hydrazine.

TH 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 (t, 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).
'H NMR (400 MHz, CD;0D): §7.96 (s, 1H), 7.88 (i, 2H), 7.46 (m, 2H), 6.57 (s,
1H), 3.91 (m, IH), 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 (1, ] = 6.7 Hz, 3H). MH+ 457.
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10 [ (formyl hydroxyam no) net hyl ] - hept anoyl }-hydrazi ne.
N-[ (N'-Met hyl sul fonyl)-L-tyrosyl]-N -{ (2R)-[(fornyl hydroxyam no) net hyl ]

hept anoyl . } - Aazine. N 5- Oxo-pyrrolidin-(2S)-yl]carb - N - 2R
[ (Por ny?/hvgr(gég%?nlzno) met h§/I ][ - hept a%yl } - hydr ((alzi )ne?/ ]15 Beflushidlzrs (2R
N-[(4-(Pyrrol-1-yl)benzoyl]-N -{(2R), [ (fornyl hydr oxyam no) net hyl ] hept anoyl

- hyd ine. N(4-A m doh 1)-N = -[(f | hyd ' t hyl
hept anoyl ) NilaberiofEs Mipnet 3 xbrarsehey 2B A e R b RSB RTROPTL (2R
20 [ (f I j t hyl ] - hept | }-hyd i ne.

N ( kgeg;gcﬁgﬁ@}md}%ﬁf o)r/rrlll h%r ggsgm' 1\0} )r/re[ ﬁf/: ]n-eS- cycl opentyl

propanoy!| }LlHnMRz400eMHY; LO0DEt §G:9¢-(bellh)o? 4P dm; PHY,I7) X5 by 6 P2 KHd, { 2
* [ (fornyl hydr oxyam no) net h ?l)f%) 3-cycl opent yl] - roFano | }-hydrazine. 25
N- [ 3- ( Mor phioF Bi2- Aﬁﬂé,ﬁﬁé,pé (& FHN3.92 ((TQFQ%{{)?% Ty by 498 xXipatihd) &t hyl |

hept | }-h ' - Dj - 1]-N - 2R
- [CFor my Py oS hn 18 e PR b Qe Byt Mnesggonyl] -1 -4 (29
N-[ (4, 6- Di met hoxy-pyrim din-2-yl)benzoyl]-N-{ (2R) 30

[ (fornyl hydr oxyam no) net hyl | - hept anoyl }-hydrazine. -93 WO 02/ 070s1
PCT/ US02/ 06275 Example 106

2T | NE I ek Sl SRR AR gy 21 car bomyl 1o {
N- [ (9H bet apfediy Ml ydroRyahih &ﬁmimpulm 0)-KydR)zine.

[ (fornyl hydroxyam™no) net hyl | - hept anoy -hydrazine. 5 10. A nmethod of
treatin a HANMRIi(400 Mifze €D,00)b§ 70k nikey, 88511d, t-082 HajBHACT 16 @, heed of

treatment a conmpound according.to aj . =94 . AH A

Al A, A AN R, g 3 G Hh b a5V AED. 2.95 (m, 110,
A Aa. A3U. Ay 5 AW Al . . -
A An. Au. AQZ%?&A%&?A@SQ?H%SX@AJH&. L 1D W2 R S RPLATEA A A A A
As. AL A A A Az/SHs MH+ASD. A. A A . A A A A3a. Ayu. Aa. A, . A

aAAAAAAAAAAAAAKLS
#CKXhUQ wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] c$a] ca] ca] ca] cal] ca] ca] c<a] ca] ca] ca

] ca] chajga] ca] ca] ca] ca] cta Ul cha] ,cai,:%ar]]ﬁ@%ga G b
N-[4-(Morpholin-4-yl)-benzoyl]-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

IH NMR (400 MHz, CD;0D): § 7.95 (s, 1H), 7.81 (d, J = 6.6 Hz, 2H), 7.00 (d, J =
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 (t, J = 6.7 Hz, 3H). MH+407.

Example 108
N-[4-Hydroxy-3-(morpholin-4-yl)methyl-benzoyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

25 1H NMR (400 MHz, CD;OD): §7.95 (s, 1H), 7.85 (d, J = 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

=65 -



"] 5JUcs- 1@/ ezupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cal]c
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<& 0 -3 [ QUHR, 7. $ (o A%% 65 k0% 445 (m, 1H), 3.54 (m, 1H), 3.52 (m, 2H),

2.92 (m, 1H), 1.64 (m, 1H), 1.36-1.24 (m, &H), 0.94 (t, J = 6.8 Hz, 3H). MH+ 415.

Example 118
N-[(7-Hydroxy-benzofuran-2-yl)carbonyl]-N’-{(2R)-
10  [(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
IH NMR (400 MHz, CD;0D): §7.95 (s, 1H), 7.55 (m, 1H), 7.21-7.13 (m, 2H),
6.92 (m, 1H), 3.89 (m, 1H), 3.68 (m, 1H), 2.92 (m, 1H), 1.66 (m, 1H), 1.54 (m, 1H),
1.37 (m, 6H), 0.94 (t, J = 6.8 Hz, 3H). MH+ 378.

15 Example 119
N-[(6-Methoxy-benzofuran-2-yl)acetyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

I'H NMR (400 MHz, CD;0D): §7.91 (s, 1H), 7.63 (s, 1H), 7.53 (d, ] = 8.6 Hz, 1H),
7.05 (d, J = 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,J =7.2 Hz, 2H), 3.53 (m, 1H), 2.86 (m, 1H), 1.65 (m, 1H), 1.48 (m, 1H),

1.26 (m, 1H), 0.92 (t, 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;0D): §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, J = 6.8 Hz, 3H). MH+419.

30 Example 121
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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, J = 9.2, 2.8 Hz, 1H), 7.07

25 (dd,J=7.38, 3.4 Hz, 1H), 5.40 (s, 2H), 4.97 (s, 2H), 3.86 (m, 1H), 3.65 (m, 1H), 2.95
(m, 1H), 1.67 (m, 1H), 1.51 (m, 1H), 1.26 (m, 6H), 0.94 (t, J = 6.7 Hz, 3H). MH+
398.

Example 125
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Example 126
N-[(1-Methyl-1,2,3,4-tetrahydro-quinolin-6-yl)carbonyl]-N’-{(2R)-
[(formylhydroxy amino) methyl]-heptanoyl}-hydrazine.

10 HNMR (400 MHz, CD;0D): §7.94 (s, 1H), 7.61 (d,J = 8.7 Hz, 1H), 7.49 (s, 1H),
6.59 (d, ] = 8.7 Hz, 1H), 3.85 (m, 1H), 3.55 (m, 1H), 3.36 (m, 2H), 2.97 (s, 3H), 2.80
(t, J=6.3 Hz, 2H), 1.96 (m, 2H), 1.66 (m, 1H), 1.51 (m, 1H), 1.26 (m, 6H), 0.93 (¢, J
= 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;OD): 67.95 (s, 1H), 7.50 (m, 1H), 7.49 (s, 1H), 7.01 (dd,

20  J8.4,3.1 Hz, 1H), 4.18 (m, 4H), 3.89 (m, 4H), 3.86 (m, 1H), 3.73 (br s, 8H), 3.56
(m, 1H), 2.96 (m, 1H), 1.67 (m, 1H), 1.51 (m, 1H), 1.26 (m, 6H), 0.93 (1, ] = 6.7 Hz,
3H). MH+ 512.

Example 128
25 N-[(Z-Benzo[l,3]dioxol-5-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,
IH), 1.48 (m, 1H), 1.34 (m, 6H), 0.92 (t, J = 6.9 Hz, 3H). MH+ 380.

3
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Toree (-1 RSB Rad gtz KRGS D314 D A75 B QH 7575720 (m. 31,
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F10%' & ()-g Fi0% & ()-g eF10% & ()-g F109%& ()-g F10% & ()-
0.89 (m, 3H). MH+ 322.

Example 131
N-Trifluoroacetamido-N’-{2-[ (formylhydroxyamino)methyl]-heptanoyl}-
15 hydrazine. ' -
TH NMR (400 MHz, CDCl,): §9.98 (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, 1H), 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, H), 8.21 (s, 1H),
7.15 (m, SH), 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). MB+ 336.

-71-



"10% ' & ()-n)n:nHnonvnn|[:vW10 ,10%e' & ()- W10% ()- s10%' & ()-
xs10% & ()- s10%& ()- eh F10% & ()-gnof ppppppp| obU410

WLO9& (), 10e' |:10% & ()- & Z"100&' ()- Z& Z"10% & ()~ . _
(& Z" 10% é%? g]ppqq$q0q|[ bUAL0 W F 10% & & ()- F 10%@6@"{‘)’7“ F

10%" o0& ()- %0%u&& ()- HIO0%Q & ()- \109%7 & ()-0gMy] ghgqqq| [: bu410 W
10%Q1& ()- 10%QI1&()- -03 109 & ()- 3 10%"o0& ()- Fy 10%?&’?& O)-
Fy 10%"1 & ()-qgqqqqgrr|[: bU4l0 Ws 10%R'R& ()- 1 10%& & ()- 10%"I& ()-

f 7 109&& ()-  10% "1 & 110% Q | (s (s% (t][: bU410 W*lO%QI&()
Y"lO%Qc(&)()G O%Q(I)&() 0%]@"'“1-3& 10% Q1 & ()-
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/10% Q | & (hyd¥aging10% Q 1& ()- /10% Q1& ()- /10%Q1& ()-

10% Q 1.& () 10

. T10R QL& Qg WMRYS0 MUY 521 58.40 (5, 1H), 7.78 (s, 1H), 7.31 (5, 1H), 7.21-7.11
(m, 3H), 6.35 (m, 1H), 5.31 (s, 1H), 4.15-3.43 (m, 2H) 3.00-2.65 (m, 1H), 1.75 (m,
[H), 1.62-1.20 (m, 7H), 0.90 (m, 3H). MH+ 312.

Example 135
10 N-(4-Methoxybenzoyl)-N’-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl}-
hydrazine.
TH NMR (400 MHz, CDCL,): §7.75 (m, 1H), 6.89 (d, 1H), 6.72 (d, 1H), 4.05-3.40
(m, 5H) 3.00-2.58 (m, 1H), 1.82-1.11 (m, 8H), 0.88 (m, 3H). MH+ 352.

15 - ' Example 136
N-[(1H-Indol-3-yDacetyl]-N’-{(2R)-[ (formylhydroxyamino)methyl]-heptanoyl}-
hydrazine.

TH NMR (400 MHz, CDCL,): & 8.28 (s, 1H), 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.
IH NMR (400 MHz, CDCL,): & 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, 1H), 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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[(formylhydroxyamlno)methyl] -heptanoyl}-hydrazine.

15 1H NMR (400 MHz, CDCL,): 8 10.50 (s, 1H), 8.42 (s, 1H), 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 (m, 8H), 0.81 (m, 3H). MH+ 327.

Example 141
20  N-[(7-Methoxy-benzofuran-2-ylcarbonyl-N’-{(2R)-
[(fermylhydroxyamino)methyl]-heptanoyl}-hydrazine.
IH NMR (400 MHz, CDOD): 8 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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10%:&! () -" 1qUsHg() - F#31 " 1098 () - F' L0%#&: () - Fe

25 Example 154
N-[(N”’-Methylsulfonyl)-L-tyrosyl]-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

MH+ 459.

30 Example 155
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 10%#& () mpr+ 436.

20 Example 159
N-(Phenylacetyl)-N’-{2-[(formylhydroxyamino)methyl}-3-cyclopentyl-
propanoyl}-hydrazine.

MH+ 348.

25 Example 160
N-[(7-Methoxy-benzofuran-2-yl)carbonyl]-N’-{2-
[(formylhydroxyamino)methyl]-3-cyclopentyl-propanoyl}-hydrazine.
MH+ 404.

30 Example 161
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s310%-#& ()MH+3399. bU410 Y @O0%#& ()- -10%#& ()- 10%#& ()-
f-10%#& ()- " 10%#& ()- "10%#& ()-5i|[:bWdl0 f10%#& ()- 310%#& ()-
-10%#& ()- " 10%#& ()- -10%#& ()- 10%#& ()-%|[:bU4lo L', 10%#& () -
C 110%#8& {) - 10%#& ()- FFL0%#& () -p, @008 () - 10%#& ()-Yp*i|[:bU410
3+10%#& () - ) 10%#& () - , 10%-#&' f}—%ﬂ@zv#&' (0)-
N-[(2,3-Dihydro- benzofuran-S-yl)carbonyI]-N -{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

MH+ 364,

10 Example 163
N-[(4,6-Dimethoxy-pyrimidin-2-yl)benzoyl]-N’-{(2R)-
[(formylhydroxyamino)methyl}-heptanoyl}-hydrazine.
MH+ 460.

15 : Example 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,OD): & 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, 1H), 2.89 (m, 1H), 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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| : 109%1& () -cobpbORie, if Jn- the faOREE a(thblet, asB phiitdaseutical dsi@%batifdly used for

&0- 10%¢& () rgp?n{l&g%égol%) u'lbﬁé%l%)gf may (é)(yléls#eyd&l %xampl%%og/fb 1Eﬁuc% g:z)u:riers include
magnesium stearate, terra alba, talc, gelatin, acacia, stearic acid, starch, lactose and
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
1n a soft gelatin capsule shell.

15 Typical parenteral compqsitions consist of a solution or suspension of a
compound or salt in a sterile aqueous or hop-aqueous 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.
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8010%+#& () -FormhPp18 of h-pharn@ORiRI1{ lacolBle R LBAredDdalUUAI ad FRUNS R4 & () - @
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Y: 10% (& ()5 0%BEAUDMEolnd of FErAAM(& ()- 5 10% (& ()-

o 10%\( &I - Fgg_?h?di?l?%gla[ge Tﬁfﬁ%}gr{- ?or[olial administration is suitably about 0.01 mg/Kg
to 40 mg/Kg of a compound of Formula (1) or a pharmaceutically acceptable salt
thereof calculated as the free acid. The daily dosage regimen for parenteral
administration is suitably about 0.001 mg/Kg to 40 mg/Kg of a compound of Formula
(1) or a pharmaceutically acceptable salt thereof calculated as the free acid. The daily

15  dosage regimen for intranasal administration and oral inhalation is suitably about 10
to about 500 mg/person. The active ingredient may be administered from 1 to 6 times
a day, sufficient 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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compound was tested in serial two-fold dlluuons ranging from 0.06 to 64 mcg/ml. A
panel of 12 strains were evaluated in the assay. This panel consisted of the following
laboratory strains: Staphylococcus aureus Oxford, Staphylococcus aureus WCUH?29,
10  Enterococcus faecalis I, Enterococcus faecalis 7, Haemophilus influenzae Ql,
Haemophilus influenzae NEMC1, Moraxella catarrhalis 1502, Streptococcus
pneumoniae 1629, Streptococcus pneumoniae N1387, Streptococcus pneumoniae
N1387, E. coli 7623 (AcrABEFD+) and E. coli 120 (AcrAB-). The minimum
inhibitory concentration (MIC) was determined as the lowest concentration of

15 compound that inhibited visible growth.. A mirror reader was used to assist in

determining the MIC endpoint.
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[(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-Aminopropy!)-N-(t-butoxycarbonyl)-N™{2-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
25 N-(t-Butoxycarbonyl)-N"-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.
N-(3-Hydroxypropyl)-N-(t-butoxycarbonyl)-N™{2-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-Butyl-N-(t-butoxycarbony!)-N'-{ (2S)-[(formylhydroxyamino)methyl]-
30 | heptanoyl}-hydrazine.
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N-[2-(1H-Indol-3-yl)-ethyl}-N-(t-butoxycarbonyl)-N™{ 2-

10 [(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.
N-lIsopentyl-N-(t-butoxycarbonyl)-N"-{ 2-[(formylhydroxyamino)methyl}-
heptanoyl}-hydrazine.
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-Dimethoxypheny!)-1-methyl-ethoxy]carbonyl }-N"-{2-
[(formylhydroxyamino)methyl]-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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| Of 10%6:& () - df bMI%IOI#utyl IQ{I dn@[;'hoe(r){gfl%m(uzocarbonyl N-{(2R)-[(formylhydroxyamino)methyl}-
5 heptanoyl }-hydrazine.
N-Butyl-N-(t-butylamino)carbonyl-N’-{2-[(formylhydroxyamino)methyl}-
heptanoyl }-hydrazine.
N-Butyl-N-phenylaminocarbonyl-N*-{2-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
10 N-Butyl-N-{(3,5-dimethyl-4,5-dihydro-isoxazol-4-yl)aminocarbonyl]-N*-{ 2-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-Butyl-N-[(I-morpholin-4-yl)carbonyl]-N"-{2-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-Phenylaminocarbonyl-N"-{2-[(formylhydroxyamino)methyl]-4-phenyl-
15 butanoyl } -hydrazine.
N-Phenylaminocarbonyl-N™{ 2-[(formylhydrox yamino)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)methyl]-heptanoyl }-hydrazine.
30 N-[(1-Morpholin-4-yl)carbonyl]-N*-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
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(formylhydroxyamino)methyl]- heptanoyl ydrazine.
5 N-[(2,6-Dichlorophenyl)aminocarbonyl]-N™-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(4-Methyl-piperazin-1-yl)carbonyl]-N-{(2R)-
[(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.
N-[(4-Chloro-3-trifluoromethylphenyl)aminocarbonyl]-N*-{ (2R)-
10 [(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(Methyl-phenyl-amino)carbonyl}-N-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

8. A compound as claimed in claim 1, wherein 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-{[ | -(t-butoxycarbonyl)-piperidin-4-yl]-carbonyl }-N-{2-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-Butyl-N-{[(1-t-butoxycarbonyl)-pyrrolidin-(2S)-yl]carbonyl }-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-yl]carbonyl }]-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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5 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-Dichlorophenylacetyl)-N*-{ (2R)-[(formylhydroxyamino)methyl]-
10 heptanoyl }-hydrazine.
N-(Ethoxycarbonyl)carbonyl)-N’-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-(2,4-Dichlorophenylacetyl)-N-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
15 N-[(Benzofuran-2-yl)carbonyl]-N™>{(2R)-[(formylhydrox yamino)methyl]-
heptanoyl}-hydrazine.
N-(2,3-Dichlorophenoxyacetyl)-N*-{(2R)-[(formylhydroxyamino)methyl]-
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]-heptanoyl }-hydrazine.
25 N-[(5-Methoxy-benzofuran-2-yl)carbonyl]-N™-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(2,3-Dihydro-benzo[1,4]dioxin-(2S)-yl)carbonyl]-N-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(Quinolin-2-yl)carbonyl]-N"-{ (2R)-[(formylhydroxyamino)methyl]-
30 heptanoyl}-hydrazine,
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[(formylhydroxyamino)methyl]}-heptanoyl }-hydrazine.
N-[(Tetrahydro-furan-(2S)-yl)carbonyl]-N-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
5 N-[(Tetrahydro-furan-(2R)-yl)carbonyl]-N*-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(3-Methyl-benzofuran-2-yl)carbonyl]-N-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(Pyridin-2-yl)acetyl]-N- { (2R)-[(formylhydroxyamino)methyl]-
10 heptanoyl}-hydrazine.
N-{3-[3-(4-Methoxybenzyl)-1H-benzoimidazol-2-yl]-propanoyl }-N-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoy! }-hydrazine.
N-[(Pyrimidin-2-yl)carbonyl]-N*-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
15. . N-[(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)-[(formylhydroxyamino)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-[(formylhydroxyamino)methyl]-3-phenyl-
propanoyl }-hydrazine.
N-(Phenylacetyl)-N"{2-[(formylhydroxyamino)methyl]-3-(3,4-
30 dichloro)phenyl-propanoyl }-hydrazine.
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10%-#& ()- 10%-M&[(Methyl GLORG=-2-&-(pyridindDYH#pSirOlidin- (@P%}Gfé&odnb&}ml-[ : bU410
O 10%HE ()- @0%HE (82{) [(]f'grcl)nyl}%dggxyamlno)methyl] -heptanoyl }-hydrazine.
5 N-{(1,2-Dihydro-cinnolin-4-yl)carbonyl]-N*{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[4-(4-Acetylpiperazin- 1 -yl)phenoxyacetyl]-N*-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-Phenylacetyl-N"-{ (2R)-[(formylhydroxyamino)methyl]-heptanoyl } -
10 hydrazine.
N-{[1-Benzyl-5-oxo-pyrrolidin-(2S)-yl]-carbonyl }-N*-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-{[1-Benzyl-5-oxo-pyrrolidin-(2R)-yl]-carbonyl }-N*-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
15 , N-[(5S)-Benzyl-3,6-dioxo-piperazin-(2S)-yhacetyl]-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-ylJcarbonyl }-N™-
30 {(2R)-[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
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5 N-[{(1-Benzo[1,3]dioxol-5-yl)carbonyl]-N’-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-{[4-(3,5-Dimethyl-pyrazol-1-yl)methyl]benzoyl }-N"-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[4-(Morpholin-4-yl)-benzoyl]-N*-{ (2R)-[(formylhydroxyamino)methyl]-
10 heptanoyl }-hydrazine.
N-[4-Hydroxy-3-(morpholin-4-yl)methyl-benzoyl]-N™-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoy! }-hydrazine.
N-(3-Hydr0xy-3-methyl—butanoyl)-N ~{(2R)-[(formylhydroxyamino)methy!]-
heptanoyl }-hydrazine.
15 N-(4-Methylamino-benzoyl)-N-{ (2R)-[(formylhydroxyamino)methyl]-
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-
ylJcarbonyl }-N'-{(2R)-{(formylhydroxyamino)methyl]-heptanoy! } -
25 hydrazine.
N-[(2,2-Difluoro-benzo[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.
0 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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S N-[(5-Acetamidobenzofuran-2-yl)carbonyl}-N™-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
N-[(2,3-Dihydro-benzo[1 ,4]dioxin-6-yl)carb6nyl]-N’- {(2R)-
[(formylhydroxyamino)methyl}-heptanoyl } -hydrazine.
N-[(3-Amino-4,6-dimethyl-furo[2,3-b]pyridin-2-yl)carbonyl]-N-{(2R)-
10 [(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(2-Methyl-5,6,7,8-tetrahydro-[1,6]naphthyridin-3-yl)carbonyl]-N*-{ (2R)-
[(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.
N-[(6-Fluoro-4H-benzo[ 1,3]dioxin-8-yl)carbonyl]-N*-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
15 N-[(7-Amino-1H-indol-2-yl)carbonyl)]-N™-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(1-Methy!-1,2,3 4-tetrahydro-quinolin-6-yl)carbonyl]-N’-{ (2R)-
[(formylhydroxy amino) methyl]-heptanoyl}-hydrazine.
N-[(6,7,9,10,12,13,15,16-Octahydro-5,8,11,14,17-pentaoxa-
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-[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
25 N-Benzoyl-N’-{2-[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
N-Trifluoroacetamido-N’-{2-[(formylhydroxyamino)methyl}-heptanoy! } -
hydrazine.
N-[(3-Hydroxy-naphthalen-2-yl)carbonyl}-N*-{ 2-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
30 N-Phenylacetyl-N'-{ 2-[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
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N-(2-Hydroxybenzoyl)-N’-{(2R)-[(formylhydroxyamino)methyl}-
10 heptanoyl }-hydrazine.
N-[(Piperidin-4-yl)carbonyl]-N{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
N-[(1,2,5,6-Tetrahydro-pyridin-3-yl)carbonyl]-N"*-{ (2R)-
[(formylhydroxyamino)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"-{ (2R)-[(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]-
heptanoyl }-hydrazine.
N-[(Quinolin-3-yl)carbonyl]-N-{ (2R)-[(formylhydroxyamino)methyl]-
30 heptanoyl}-hydrazine.
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P H#SUR' () *+, - . /| ON2RODmORNini-2- -ylcarbonyl]-N-{(2R)-[(formylhydroxyamino)methyl]-
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. 5 N-(Phenylacetyl)-N-{2-[(formylhydroxyamino)methyl]-4-phenylbutanoyl } -
hydrazine.
N-[(3-Methoxy-quinoxalin-2-yl)carbonyl]-N*{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(2,6-Dimethoxypyridin-3-yl)carbonyl]-N*-{(2R)-
10 [(formylhydroxyamino)methyl]-heptanoy! }-hydrazine.
N-[(N"-Methylsulfonyl)-L-tyrosyl]-N*-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-{[5-Oxo-pyrrolidin-(2S)-yl}carbonyl }-N"-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
15 N-{(4-(Pyrrol-1-yl)benzoyl}-N*{(2R)- [(formylhydroxyammo)methyl]
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]-
heptanoy! }-hydrazine.
N-[(2,3-Dihydro-benzofuran-5-yl)carbonyl]-N’-{ (2R)-
, [(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.
N-[(4,6-Dimethoxy-pyrimidin-2-yl)benzoy!]-N"-{(2R)-
30 [(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
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N-[(2-Trifluoromethyl-5,6,7,8-tetrahydro-naphthyridin-2-yl)carbonyl]-N-
{(2R)-[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

N-[(9H-beta-Carbolin-3-yl)carbonyl]-N™-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

10. A method of treating a bacterial infection by administering to a subject in

need of treatment a compound according to claim 1.
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