; e3e) &xyL| | P<6rT 2 2 MAR 2002 a - HYDROXY, -AM NO, AND HALO DERI VA'Ié{éEE (é]:
(3 - SULFONYL HYDROXAM C ACI DS AS MATRI X METALLOPROTEI NASES | NHI BI T AR 2002
-OF THE I NVENTI ON 5 The present invention relates to novel a-hydroxy, amm
.arid halo derivatives of (3 -sulfonyl hydroxanic acids, to pharnaceuti cal
conpositions containing them and to the nethod of using them The

conpounds of t he HyreKy, oMAIE NNMH)QL(D Q)'ER!W(TIVES UF><[3 rmlwbmww{cmwwns:
invol ved in tissue degradati on. ON to Loss of

connective tissue integhfBp /b%M&rTgW ME%hW%R@E%'%SEﬁd@@@EQRsl ncl udi ng

osteoarthritis, rheumatoid arthritis, septic arthriti s ost eopeni as such
as osteoporosis, tunor netastasis Y periodontitis,
gingivitis, corneal ulceration, ﬁ% SEIT%gr gngﬁ{o ast ric ulcerati on,
~inflammati on, ast hieheggiesent hed?ntidh SEASED rfogblakegdrory, @ommestd hao térsaues of
degradation. Althqgu h there is % %%’ﬁ(l nci dence of thesetdl se ses ’%g in the
devel oped wor | 8;SHPEY BYraxaqyc #5%sat M2GeLHIcE) FRTRASHIONS AYIPPIEY émda Ge that

occurs. Consi d%a:hét@od‘éfm@ﬁg efens Wr@”ﬁdﬁdognd%Vdeﬁ@ntlﬁidér@aﬁrﬁblﬁoMf matrix
uncontrol | ed con aﬁCtl ve mat.rix taI I ogrot nase (MwPs) activity is

responsi bl e f oM eIHP YGRS '”‘é?ﬁ"& Jshisgug BAce the inhibition of these
enzynmes has beBAOEGRI&NDAOFAHEfINKENTENIpeutic i ntervention (see Matri sian,

and Mol ocul BF Bi of ogy “UBIEaye e oy obIROR oy HsBheditoMes, REUHGTT
, Annal s of t hesteasibrrieg, irfesumdtdid artfgitis, mepUGHMITY oftEQODY9s, suplyds ostaprocosegci d
derivatives ar ﬁmﬂarHe?a%?as%ﬂm%%%aﬁd@&ﬁtﬂf‘y!%hé‘d%'n ik, BhbILYE cW%I dlé’é@ét%ht ors and

there are nunerous references In I scl 05|ng a vari et y O hydr oxami ¢

acid derivati vemabgeeraticampasiric yiearatissanfiamamatan. aibne éad PHAT 11\633@9*6@ g6 25

Al discl oses afo)’doﬁHéd‘hO@ﬁﬁud@e&ﬁ@éﬂoht Witesligh Wielr@ s hi§h AeiEScels efedt dasadaBt ri X
nmet al | opr ot ei nase |€V%B| tors. International Publication Nos WO 95(&35275 and

WD 95/ 35276!%di £dNHe P WRAdritRREe Ry ERRAReTY ”%?é PEFVEME edisp ik §imagedeat

derivatives usedauts. sGorgitrabk lines o Scplifiztdidenseadicatditiat iocomtrolddl cohdeese

references rel t nam mc a gunds. of this
i nvention are ﬁ’ogglﬁetg’ﬁpc?? asegﬁw@ég?ﬁ% s etﬁ?énsd%%for& f‘%rﬁnaﬁleg%ndsafcfr oxalm C
acids in that térseqsnat th¢|nnmlmgmnfama(smensyrmsmaacbedorwma targetfontheriapentic The
i nvention provi-es.-agh tsge atHiLYéN L% TBGsRCH, ?’@W‘ﬁ%'&é?%g@ﬁ? ERRARAUAds Of

t he present 1 nvention I nhi various en

T mae bl a1 Molp i Biake: Vol 38 podal~ios HoAmk aeterwi ab, etehd

hence are usef ﬂhnénpéftﬁ@ahéd@kmtwbpaaé-amu@@@ﬁl | o endopr ot ei nase
di seases such as 35 ost eo oro$ tunor net astasi s {I nvasi on and %ﬁ)

periodontitis, gi ngr{ArPfa8ticRad AlyrtveRarr-agiss prinawa theiapeuticaly ading
ul ceration, dernnmltorslaaetmtre ae nugesdus irefetehcasiatiedsn disddsirgnnedrieyrof  ast hma,

d other d | NF T,
D SCLOBURE. The P sats Ao Ble b BRo BT blatout eRE e 5B dhan Ny CRTAES
matrix 5 netsal F\d)pﬁebamssfonMIdmsuthJtmwdmxarnn: admis useivhasmatixof mammal s
havi ng di Seasenéiﬁ&&éteﬂ.‘aL@Yxh@k@rQ P\Yerﬁlﬁ;nélrﬁl}bﬁéatnbﬁ’No?fwé‘é%résw5 Adwo

nmet al | opr ot ei nases. I nternational I cation WO 97124117 di scl oses

stbstituted ar9p/3538rdisclse shifonamiderfvetoyamisachand caBeylimaciverivafidsoseai c

aﬁ id C;Drrp_ounfls a@ﬁﬂﬁ?lnﬁ’ét?lw_ﬂgﬁb‘ﬁeﬁrﬁd&b? frmrbubrehu\tpmelts@geférescd@{r@ndmb s Qifbn@fide
pnysi ol ogi ca Cts O I N e nent of atl e r.n
P om o o sease BTS84t TECATRPTIED I CrONOuREArY A e Tt TS

of tunor nemr osiulfnb@cieolydrioXadhip aC|H§ltn€th$taﬂie ol nlﬁﬁ?geerdtorﬁ\tsp'lepleeéd tiyra dsicbon
PCT/ US97/ 16348 _di s oxam mat ri x
nmet al | opr ot emasg)s ﬁ]el 'ﬁ\fsé Eon pr$ e céﬁ%@uxﬁoﬁn? C'élgérg/%t' 3

ors € present invention are
novel and distinct Theoeandegndtai\iee mr‘ésdeQM&)mlmtaf(Madgumrchaes froreyhemastex a

hydroxy, am ”Oer:'EamU Rinabd K & P YR PP 4 0B at
the G3: posi i oh ot FRe Tvd roigrr@?%&"nr%ﬂégg%mvx&' e Regat A0
useful for the treatment of matrix metal o endoproteinase diseases such as

35 osteoporosis, tumor metastasis (invasion and growth), periodantitis, gingivitis, corneal

N ARTATATR
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The present invention provides novel conpounds of forrmula t 20 HO- & Mi\

O~R or pharmaceutical acceptable salts there of wherein R, is 25 64 R 2002
al kyl ,b)C4.,z al kenyl,c)C4.,z al kynyl,d)-(CHz) h-C3. 8

cycl oal kyl , e)-¢@Hz) h-aryl, or30 f)-(CHz)h-BRet;Rz ~sa)C, ,z alkyl, OR 2

2 VAR 2002 6146 3 b)C2.,2 aI kenyi c)Cz z aI kynyI ,d)-(CHz) h-C~_g

cycl oal kyl al ke -aryl

9)-(CHz)r . -heé'C?{?P%”c% ‘*r‘f)ato Qy G %{f%?“’”( TT?E{ﬁfhis‘“@St?”éjn"éﬁry t he
-(CHz), - chai ndnsmeb&laiedbmtqohue@dwhsshedagadattom C, .~ al kyl or phenyl, which
in turn can be e to threelohalo or C, .a alkyl,

orl) - (CHz) hCH W%W‘Q’%é@%&cym oal kyl . t5¢)C, ~ al kyl ,

ord)-(CHz), , - phemGuropeanszateroAppljcatpnidy jEF Qlﬁ@)isﬁlﬁi digfjaseg F‘“@)FZNRe-

ore)-C(=0 - sRam'efa@édﬁe@ﬁm&’mtﬁmﬁ)'ré(bfsl,eﬂﬁ)rf tﬁ%itﬂreﬂh&ﬂﬂémm@l&ﬂ%mﬁ é;ﬂéfé?attesRS
isa)C, ~ al kyl, or30b) sa)-C(= gseg

i s35a) H, b) C, ., alaviglad by%@lﬂ%lbﬂm@o@mh Rl metalloproteln
Cl) [(( |CHZ) h- E;‘enw , d) InStrre@bndRPuB)califr®) 24809701 ) 7 ﬁééF@eeﬁabstlﬁJted?@'yhhet?r?)aryC, ~
a kyr. of uor o;

RO and R o ar ég%&@yéhgpeg%gﬁmeﬂﬁgmm’éﬂﬁc 3‘1"’%‘:%{?”%3”%?5“8@”(5}56&% ~5 c)
- (=0 - OR3, or indipitingXre@rodudid) ora:hytlotnglcmﬁemiabbﬁd)“ymlth@treajmemqfarplatnsm]cl iC
aromati c m)l et ¥uffenfr§ frbrﬁ a%iegg?.'}tgterg%gp&gt ?wHPE?E%g&% %!lsl 3 ect egé/x?:!eés of OF

bi cyclic heterocyc avi ng one romthe
group consi sti h@%ﬂe%ﬁvg@ﬁtorkﬂ'l‘ﬁ)ogen and 20 sulfur, Qis 5- to 10-nenbered

saturated nonocycl i Iﬁte%atnghé#‘é nEARRERICARKE bb?/d@?ﬁ%ﬂé‘é‘éél@&s%‘esu'chS?wyF WO
atons sel ect ed fromthe group consisting of oxygen, nitrogen, and sul fur;

aryl, het, hyzdrgna[@q acl asmgltrlkmetadjgprotglrﬁpq;@elnvpltorgz z al kynyl, -C3.8
%clhoal k%l 1- c3_8 m@&a&d&em@ of n@ @fe@lenmgwlgnla% mepwdmal;ﬂ fVoﬁM@%Bb\FeUt ed,
s O, 0, ~1is

0, 1, or 2, SRR ﬁ%dSr'BFfraémeM@ab% Shrdy: a@)no\ﬂﬁ%rpeorrfézmw@é% paf'flm Y
i's other than NRAB Hydrogen WaRTsGt thel B-pBsitidHeds t el dfdx@mateadrbgshed to the
a-position via carbon atom of heterocyclic noiety The conpounds of the
present invention inhibit various enzynmes fromthe matrix netall oproteinase

fam |y, predom nantly stronel ysigyapdryedatriipageentiogy hence are 3o useful
for the treatnment of matrix netall o endoprotei nase di seases DETAI LED

DESCRI PTI ON OF THE 1'RVERFATONVEBIPN PR I5ERER E0BPOYHR OPERERt i nvention, the

carbon cont®nt of various hydrocarbon containing noieties is indicat ed by a

prefi x designating the m ni nrum and i mum nunber of carbon atons in the
noiety; i.e , the prefix C .~ defines the nunber 35 of carbon atons present
fromthe integer "i" to the mte%‘é{H gb%swe Thus, C, , alkyl

1

I

or pharmaceutical acceptable salts thereof wherein:

Riis
25 a) Ca.12 alkyl,
b) Cs.12 alkenyl,
c) Ca.q2 alkynyl,
d) -(CH2)n-Cs.5 cycioalkyl,
e) -(CHg)p-aryl, or
30 f) -{CHy)p-het:
R, s

a) Ci.12 alkyl,



2 2 MAR 2002 6146 5 refers to alkyl of one to four carbon atons, &Izsrve
or~ net hyl, ethyl, propyl, butyl and isoneric forns thereof As state M&ZUW
aryl, het, C . 4, | kyl C ,z al kyl, CzZ al kenyl, C2.,2 alkynyl, C3 8
cycl oal kyl, C3_ a cycloalkenyl Q and phenyﬁ may be substituted as

appropriate Aryl is 5 preferably substituted with C .~ alkyl, C, .4 alkoxy,
ph~n.,y,. C--phenyly) hetc, Qaiké&lyi, hal o such as fluoro, chloro, brono, OH

-NOz, -CN, -CF3, NR3)2 s E)(a% N(C, .~ alkyl)2, SR3 , -SQz(C, .~ al koxy),
-(CHZ) h-het, -C(=0 )J)R3 , het is preferably substituted with

C, .~ al kyl, pheny, heno&&HggChadeamw 2 alkyl is preferably substituted
with one to three h , 5; -N(R3)2 such as -N(C, 4

al kyl)2, -SR3 or -OH, 6€b%?aﬁﬁcﬁgmen , 2 al kynyl are preferably
substituted sMith on®& to tﬁmeeamalo , CN, NCZ or -CF3 ; C3.8 cycl,0oal kyl and

C3. 8 cycl oal kenyl age preéﬁraghy substituted with one to three C, .4 al kyl,

C, ., alkoxy or halo;" Qis preferably substituted with one to three C .4

alkyl, C .. alkoxy,Mhal o{Cd0Qor phenyl, phenyl is preferably substituted

with one to three Gy.a aJ(dsul),,o@ zChl) kley,oppdsremytne -[drenomin daelbe shisdtuiasted NOz

or -CN ~5 More eferabl ani ngs the o
substituents orpk(ﬁaﬁﬁwéFw Qﬁvﬁ g %’?Peo‘f’@%‘ P?Brﬁicé”bﬁsai’ié'ﬁdd 4°n§It?<three
phenyl , C>phenwbmch€t4amwhﬂt hal o, -N02, -CFg, -CN, or -N(C~_4 aIkyI)2
t he opti onal substibuente 3G &kp)h het are selected from C~-4 al kyl,
phenyl, phenoxy, het, %aib °’n>t he meanings of RZ , the optional
substituents ofRs@ _,Z al kyl are one to three halo, -CN, -NQZ, -CF3,
-N(R3)Z, -SRS, or thg optional 20 substituents of C2-~ 2 al kenyl and
C2-~ 2 alkynyl are ohe to three halo, -CN, -N02, or -CF3, the optional
substituents of (CPDZ)h 3 yclegkYloal kyl and - (CH2) h- C3-8 cycl oal kenyl are
one to thregs C ~ CplkytL4QkW4E4 al koxy, or halo, the optiona
substituents of (CH2 ) h- are one to three C- _4 al kyl, C--4 al koxy,
-CFg -OH, -N02, -CNY N Rg%z)h'?% S02(0_4 al koxy), -C(=ORg, - NHC(=O) R3,
one to five halxs the 25 optional substituents of -(CH2)h-het are one to
two C~_4 al kyl, or a he optional substituents of -(CH2)h-Q are one to
three C~ 4 aIkyI c¥ 4 al 0xy, hal o, oxo or phenyl, in the nmeanings of R3
t he opti onal substrbhentéS )i~ (CH2) h-phenyl are one to three C~ _ 4 al kyl,
C~_4 al koxy ,, or halg i n_Nfle meanings of R4 the optional substituents of
(CH2)hpheny? are one to three C~ 4 al kyl, C~_4 al koxy, phenyl, phenoxy,
het, halo, -N02, -C® 30-SC=PhNRmedireani ngs of R7 and Rg the optional
substituents of -(Cg)h-phegy! are one to three C~ _4 alkyl, C~ _4

al koxy, or hal In the neanings of RZ, the preferred subsrtuent(s) when
present, of thé¥(Hz),- chain are one or two C, .4 aIkyI nore preferably
one or two nethyl gmoupsH The terms "C,., alkyl", "C4.8 alkyl", "C, _,2

al kyl ", and C %Lk ﬁr to an al kyl 35 group havi ng one to four,
four to eigh one { tmel%e ‘or one to eighteen carbon atons respectively
such as, for exanple) neﬂﬁﬁwppb@hyw! propyl, butyl, pentyl, hexyl, heptyl,
2 2 Ma ~ 2002 6146 &) octybH nggyl decyl, undecyl, dodecyi, tridecyl,
tetradecyl and their |soner|c forms thereof preferably an al kyl group of
R, having four RsdSei ght carbon atoms, and an aIkyI group of Rz having one
to eight carbon ato The, airyingg "C2.,2 al kenyl" and "CA4.8 al kenyl" refer
to at | east one douEEe bo d al Kenyl group having two to twel ve carbon

at ons respectively ch 3&FRy exanpl e, ethenyl, propenyl, butenyl,

pent enyl, hexengls heptenyl hept di enyl octenyl, octadienyl, octatrienyl,
nonenyl , undecenyl, odec ¢Q9 d their isoneric fornms thereof, preferably
an al kenyl group of 2 S & Tour to eight carbon atons, and an al kenyl
group of Rz having toho tdCéh@ﬁbeBrbon atons t0 The term"CZ.,Z al kynyl"
refers to at Iqaa; one triple bond al kynyl group having two to twelve
carbon atons such as, for exanpl e) ethynyl, propynyl, butynyl, pentynyl.
hexynyl, hepfynyl, G&tynyi oct adi ynyl , octatriynyl, nonynyl, nonedi ynyl,
and their ~somenc f qyyns thegmgf preferably an al kynyl group of R having
four to eight carbon atons, and an al kenyl group of RZ having two to eight
carbon atons t 5 The term"C~.e cycloal kyl" refers to a cycl oal kyl havi ng
three to eight carbon atonms such as; for exanple, cyclopropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cycloheptyl, cyclooctyl, and their isonmeric forns
thereof, preferably a cycloal kyl group having five or six carbon atons The
term"C3.g cycl oal kenyl" refers to a cycl oal kenyl having three to six or
three 20 to eight carbon atons such as; for exanple, cycl opropenyl,

cycl obutenyl, cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl, and
their |soner|c forns thereof preferably a cycl oal kyl group having five or

oy



The ternms "C, ~ al koxy", "C,.6 al koxy", and "C,.e al koxy" refer to an al kyl
group having one to four, one to six, or one to eight carbon atons2 2 MAR 2002
respectively attached to an 25 oxygen aton1of hydr oxyl group such as; for
exanpl e, nethofy, et hoxy, propyl oxy, butyloxy, pentyl oxy, hexyl oxy,
hept yl oxy, or octyloxy and their isoneric fornms thereof The term"aryl"
refers to nonocarbogycligegl, gkﬁ@gbocyclic aromatic noiety such as, for
exanpl e phenyl, naphthyl, and blp enyl. Each of these noieties may be
substituted as appr8pri até=ORRyl is preferably phenyl or phenyl substituted
with 30 C .4 alkyl,ef,. 5ﬁ$@gmyorfluoro chl oro, brono, -NO2, -CFA -NZC, .~
al kyl)2, -C(=0 R5, gr -N-fC(=0O)R3. The term"het" refers to a 5- to

10- menber ed unsat ur 4t ed T %c or bicyclic heterocyclic noiety having
one or nore satoyw sel ected fromthe group consisting of oxygen, nitrogen,
and sul fur such as; for exa he 2-pyridyl, 3-pyridyl, 4-pyridyl, 2 35
pyrimdnyl, 4-pyrinidinyr* p9%|n1d|nyl 3 pyridazi nyl, 4-pyridazinyl,
3-pyrazinyl, 2 quinb)yl,-(GHgrtpindnyl,, 1- |soquinolyl, 3-isoqui nol yl ,

4-i soqunol yl , grQU|nazoI|nyI 4 . 2 2 MAR 200 fi 146 7 qumazol nyl,

2- qunoxal nyl, 1-phthal az 2-im dazolyl, 4-imdazolyl, 3-isoxazolyl,

4-i soxazol yl, 5- |so>%)azolg$/*'| 3-pyrazol yl, 4 pyrazolyl, 5-pyrazolyl,

2- oxazolyl,lé oxazobyl, NFRMZ& Vi, 2-thiazo|y|, 4-t hi azolyl, 5-thiazolyl,
3-isothiazole, 4- |soth|a20|e 5-isot hi azol e, 2ndolyl, 3-~ndolyl,

3-ndazol yl, 2-benzo%hzol YO7%2-benzot hi azol yl, 2- benzi mi dazolyi, 2 5

benzof ur anyl . Rearef are ivydamdomdzifesait hha@zel e, henzoi snxaznle, ?.-,fr~nyl,
3-furanyl, 2thienyl,, 3- tplenyl 2-pyrrolyl, 3-pyrrolyl, 3-isopyrrolyl,
4-isopyrrolyl, 5-i58byrrolyl 1 ndol yl , 1-indazolyl, 2-isondolyl, 1-punnyl,
3-isothiazolyl, 4- isbthldieoyRsand 5- |sothiazolyl, preferably pyndyl,

qui onl i nyl pyrrolyk th%ﬂnék Rttyrazolyl or ndolyl Each of these noieties
may be substltuted mnth one to two C, .a aIkyI -NOz, fluoro, chloro, or
brono as t0 approprdate FHEOK-BHRs" Q' refers to a 5- to 10-nmenbered

sat ur at ed NMDNOGYE S RorcaBbyht, Ioebnsﬂbs&yaw%h@na%@yy having one to two
atons sel ect ed fronlthe %rou§§c0n5|st|n nitro and sul fur

en,
such as, for eXghfirelc 1%-peme f’,“”sﬁ“,”a§d9“%‘t°m@”%‘i ﬁ'é’rﬂj’rﬂﬂyc“c( teﬁ?%'ﬁé?%{’iunw
2- or 3-nor phOlHamﬂé oné tol tBrree rapdhed $8Yd cteddti b thle agndp, con ik thayza® ok yjey | nitrdgen, and
[1,3]oxath|n{)/arMﬂJr [ 1, 3] oxazolidinyl, pyrrolidnmyl, butyrolactonyl,
butyrol acta succm m dyl, glutannldyl val erol actanyi, ..
2, 5-di oxo-[1, 4]Q siSptr &wmbewrsawmtedjmprhqcyammlbwalz@leteojmyblgc molety having one

2- oxo- ~m dazol iigdgy ator%sgelg{:tga(ﬂom 9;“: hn%gf'o)%gé)c?ngé;t(rgé rf))ég&QLrlfupnyl

2, 5-di oxo-[1, 3] - oxazol'I oxaz |d|n
(1, 3] -t hi azol i M het Lokl Gx @lgC 3] a'B?ﬂVgibhzlacﬂiYﬁy/'l -Capfrtaaiabtys

but yr ol act anyl ,cyaw@mn@bﬂd,prﬁhwbemabgwdnal ij\éﬂhf%o' act anyl ,
2,5-dioxo-[1 3- oxo dazol

.pera p zolLidin X0 dnyl
2, 4di oxo- |nlaan?Pd ﬁy%qyﬁ 8% o1 %]?oxai%ﬁ %ﬁipr18 s 01 °r23”dwmqme
2, 5-di oxo-[ 1, 3]felewagqrovistg] a) whedx Rl 8@ a2RYI(| digwvther tRan -MIR,R o, b) where h is 0, het

h hal o r ef hl br ono,
fodo, pref er abl 0 UAPEECTEATGHE B R g 28 418 CLESEIE 8 he pr esent

invention can be comiecdrapouinds bhidk bresahttivuentdreinBibiapffodp ehfjintes f@mCoe eHalrg t 0

conventional ne t armace ti.cal C " fers to

cordaddi 1 on Shaobellfask Sl BRADARERN eRbin EE TBNS. SR re 8

i nvention an@ iusefiulidethayrgatorsmt of rnatex matatio emdapmtdeasaw@ha@es)dl de, sulfate,

phosphat e, acet[ﬁ:_tmu_éﬁgg's@ﬂﬁ:ﬁﬁ@gkﬁﬁfﬁéﬁd yhate, 30 nmaleate, nalate,
oxyet

succinate, tartrate, citric aci Y sul fonate, fumarate and
the like. These sal £&r fapumese af th?afeawémvreatm hegrePogrcoptsat &f yAMYSNds of

this invention yyalpcAB6MteRAiAing Fidketiss BUsdicatsy 5/04prefit dairassd mmm,mbwaum and
magnesi um salts and these are enbraced by the term "pharnmaceuti cal | ﬁpﬁr

accept abl e sal tRXIMHB ”E'@Hﬂdifﬁarsbobﬁt%r ’Pr{hea[“‘i"e%f' & Hh%preﬂ’(/@nfi‘?%‘ﬁs Sitle

chiral centegs aff cabén atodle pp&sent frdi tHRfintBysH D XAtk tntégdr dS, indsiveU Thud, lDe L, ak@xi st
two enantioners or a racemc mxture of both This invention relates to both

t he enantionmers, as well as m xtures containing



6146 8 both the isomers In addi tion, depending on the substituents,

additional chiral centers and other isoneric forns may be present mngMgk 2002

the Rz groups, and this invention enbraces all possible stereoisoners an
geonetric fornﬁ ®n this group R is preferébly n- butyl, isobutyl,

1-nmet hyl propyl, tert-butyl, n-pentyl, 3 5 nethybuty, n-hexyi, n~ heptyl,
n-octyl, phenylref r%'té@lkmé er\.beﬁ%ur c%r'b%n derrpsh%ﬁmgwe %rtrr?ertn)pléﬁﬁﬂ/ﬁ %hﬁ)‘}lybutyl and
-~sopropy|p enyf | 'or ophenyl - bronophenyl l'uor ophenyl

4tr|fIuoronethVPHﬁéﬁ?*msHmﬁefhoxyphenyl 4- ethoxyphenyl 4-n- but oxyphenyl ,
benzyl , 4-phenyl benzyktated-abovs, arwrhefldl,amnolaﬁrgzamy,l C%wall?enyl ép,blam Spenzyl

2-, 3-, 4-bronobenz 4- et hoxybenz n en 1), 4
10 chl or obi pheﬁW°a'%‘ ﬁﬁe%‘)@?ﬂﬁ?éﬂy a}/‘ﬁPbWPwaY\é g%ﬁﬁﬁi&%ﬁs appFOprlatg Kis
4- (pyrid-4-y4 )@@abﬂmybbstnwm ﬂitdmemﬂ@nﬂd@)ll@mﬂy%nyw;ﬂwepvlerﬁear(alabyhﬂo is

2 2?%: ,phgnsfnt Cq%s IQ 4-' rﬁ’eHGFrpt éh %’%eﬁ fhﬁ%izosr?ﬁ?) enwS Qkyr‘syl

4-f 1 uor ophenyl SR4- Mzmﬁﬂ«mﬂy{(QHArwt @(?@lﬁhr@yFNH%(e@Z@J ,hetlisforaferrbbenzy| |

2: gﬂ;g;?gﬁgﬁz: Hé%'tl &ﬂplp'?(g yAIlTyI %ﬁ%wgt}\%&?{/ﬁyﬂaalo CCh]‘g alkyl %s preferably substituted

4- phenoxypheny With gng ﬁwf%feﬁ h@kﬁ/l%bhﬂﬁypr -Chimd-NRg) 9‘#9@34N§/$)4@W' Yoyl -® i s

gr eL er albl %/hj‘ﬁ’ CXO%(E(b%ﬂk%hPlh{@rﬂB’(::z ekdiw are?pr@rmen sewml.zed eﬁ;ﬁb@%'tﬁ%@ﬁélo &nbr oo
phenyl et hy roppet hy PX i so ﬂ¥ or o d with t

5 bt omopropyl | NG s GIHANT 28, Gra EHyPIERY] a8 BratEahy PRBIHA wih one to

teL t-bgtyl i n- mef szl,j., alB;lfl rretzhaaknxtywham hexprbferablyZubktepey th onottylee tc,4 |

n- hexadecyl, n-gctade - pr 4- pent enyl ,

S butenynyl | 4 2KhBErgY, OGRS BBy RGEPK Rsrpth ST iRy BB Froe

2- cycl ohexyl et 1Bk alkd- @ymllcme)w\bbmgﬂeyom hett hglb,aNDe retdN/| |

ci et hy! am ROCWIBH prfli ) iy AR DORGO BN, ssctwglasﬂgﬁme%f%f Y eyl

phenyl anmonet h hen enyl’, oro 5
4-f 1 uor ophenyl %‘l&CtF? ifrP'l“Lﬁ)r mﬁ’ét"fﬁnl pRAERNY| Phezlyn@tmwph@n thet, palps-NOy, -CF3,
net hoxyphenyl, -dxndrt- nccnhgawn% ﬂfe%h@ﬁ@(%l%ﬂ%lants%?ﬁé)‘l?i p-Hest aﬁetieyéc{@e%m G1-4

2- quorobenzyI 3 f |l uor obenz | uor obenz or ob enzy
3-chl or obenzy! k1l pRtH} (BB%'?PZ%het%Pﬁ'ﬁdﬁé'??z'wa”'@stﬂfgnotﬁéﬁﬂﬂ“a SopiteRHYnzy | |
i rret hylbbenz?/l fof %talﬂ{y: abhmé Bethzasl halod PN, hwblgeczy: ,N(rzlah @fww@nzmé optional
-ni trobenzyl, nmethylc nme carbonyl nme
2- phenyl car %%n;?r‘%%“%‘fs ST y%%‘ﬁ”@ﬁ“ﬂ%ﬁ al%@[yﬁﬁf?)?ea{%tgﬁﬁlhalo tHoYRarBony! |
i, % S?het hoxyga@ﬁpmi}d as;mbhgiIsubsfu@nstdﬁomgr,mgnytmdwdyl and -(CH2)4-Ca.g 5
et hoxycar r X 0
y ﬁernyl arie?%% tnr%)é 9{2@%’%&%%%% oi?’rcartEé) %t%ﬁglggg%kuems Py

1- ethoxycarbony
phenyl car bony! #ét( ﬁ?’lz h Wr&@?ﬂ‘%@ﬁ'ﬁf@ﬁ@hm'MICLp?WP@yWﬁH'I%H -NQyr-Ctiyi et hyl ,
qui nol i nyl met hy(Rrs) eyrsn:gl %@E?C?Mlalkoﬁgold(L@ﬁi£YNH Y bne t{ohn‘vé‘ﬁﬁb%e a5

thlenylrreth¥ t hi enyl et %/ eridi nyl net eraz

(et hanesul %n?PT”BI%ﬁF ﬁ?PﬁﬂS @hhehﬁPﬁWSFq th?WW WﬂFﬁhHﬁﬁﬁ%@Fﬁyl
nor phol mopr opy Isubstinieatsnst pioel, o Qraed brsdtotﬁr’eemomhnl Q%REW hal3 dxénnpmarmy
6146 2 2 MAC, 20 % benzene T %u T tﬁéh m% rox r Wﬁee%r
3- phenoxy- pr opy! | fﬁﬁ@ﬁ§f8 L syhe P ﬁ@?% 1-
(1- et hyl hydant Q,mll@# Y1) 4ratkdwy| or Hal; prtb@yielayndgs’lbf(ﬁ@t-haoplu)miewbyhtuer(ts of -(CH»)p-

1-i | hyd I

(155 111 mot ol b ke SR et ES Lo AR ool ERG a4
5 butyl -5, 53@i mitthg meRpidaheidin 3Ry ﬂrrgtolnyq:nal substituents of -(CHo)p- phenyl are one to
2-(1-met hyl hydamte.@b 3519411 )drﬂ anJ;xyZHn#th@th)Meanm@& Byhémeoé??fené(&

et hyf t hi onet hyl i omet h
net hoxy) phenyi tSHP%tH"é@thQIWhSBEPnWPE HF’(’J ¥H§>f|‘ Ch?{"ﬂ)?’r‘i’cP”? Q{/F"H Ri-cHet mpre

(pynd- 2yl) met hyrdfriabig®hd Bt two methyl groups.

(2- met hyl - 5- oxo- 6- hydr gx vd tnazi

( 2- ami not hi azol - 5- ylﬁ’teﬂf’%}?ephy%kﬁ( 1%@3”1*(61 %‘1 AR 2y wzah‘vﬁ)r?fﬁp%ﬁﬁtai%%

(1- et hyl - 134 tgoouprhadiag ohe b fglin) fomt toydid i aneetd Itwélve bﬁ.ed}ﬁﬂ&k}dh{ebn carbon atoms

I(_IEL' ?E?ﬁ)zll()lt et2r glzr%ﬁtplegtﬂgﬁrg %h as (f?lr e?(?m%%l methl\{I Q‘t'h a%r%lpyl.sz}f)ll|.)pre%Eym3nle;ym' h%%F hyl,
(tetrazol o-[ 1, 5b] pyri dazm 6- yI)thlonethyI

(5-nmet hyl i soxazol - 3-yl )t hi onet hyl , (5-nethy|isoxazo|-3 yl ) met hyl t hi onmet hyl ,
2- benzyl t hi o- 2- et hyl et hyl , 2- (pyrid-2-yl)nethylthio-2-nethyl-ethyl,
2-(1-met hyl - 1Hi nt dazol - 2-yl ) et hyl t hi o- 2- et hyl et hyl ,

2- (1-benzyl - 1IN-i m dazol -2t 5 yl ) net hyl t hi o- 2- net hyl et hyl ,

2- (5- et hyl i soxazol - 3-yl ) net.hyl t hi o- 2-met hyl et hyl, (4

met hoxybenzene- sul fonyl ) met hyl , (4-butoxybenzenesul fonyl) nmethyl, (4-chloro
benzenesul fonyl ) net hyl , (4-bronobenzenesul f onyl ) net hyl

A



zo phenyl sul fonyl) nethyl, benzenecarbonyl ammp or cycl opent anecar bonyl am no
More preferably RZ is (4-nmethoxy-benzenesuffonyl)nethyl, 22 MAR 2002
(4-fl uorobenzenesul fonyl ) net hyl, (4-phenyl benzenesul fonyl) net hyl,

(4- n- but yl phenyt4ul f onyl ) net hyl , benzenecar6bonyl am no,

cycl opent anecar bonyl am' no, piperazinyl - net hyI

(et hanesul f on i yl met hy in
(1- net hyl hydant%8%/r0 %523 tWFCy' %U?%ng(% ' tﬁgﬁeﬂ' ngéhnet' ?Onnjeél-cﬁrfnﬁet hyl ,
(1- but yl hyl hy d&erexf, rprsfegpib)yrﬁmtdﬂyyl grogp 6fR netvimglfour to enght carbon atoms, and an alky!

hydant oi n- 3-yl I ht orret hyl
(g nmet hoxy) p%e %ngnﬁa@&%tgg %enég%!#l ( yrlyd 2-yl)thionethyl,

(pynd- 2-yl ) met hyl t hirefrermg |Gz @k?f’efi Wﬁl %@)@él‘fﬁy'éf%r)t? R |83 PA§ Fouble bond
(5-methyl i S0§<a%ﬁkleny3gMJu)JrﬁEU|hc‘{Mchtb%@é"&érbor?at@ﬁ@lé@p&&lv@ty%ué\‘ﬁ&sh%r%&&]ﬁﬂﬂe
2(pyrtd-2-yl)nmeth | -eth

Hi nt dazol - 2- y|e '}%wh@ﬂ’??ﬂyb bgtegﬂ WW‘ E?’fﬁ'/"f’" heptenyY heptduenyl octenyl, octadienyl,

2- (1- benzyl - 1Hoktr@ag ohondnyt] Irietdhyl, Hbd&eaylrﬁ?fdhh’élﬂt;dﬂyénc faingh thereof, preferably
Do Dy <3 S oLt B o R bl B aBhh Pl 0
N- Hydr oxy- 2- hy theony tW- t6 e4htredrboxatbeszenesul f onyl ) met hyl ] - 3- (4 35

phenyl benzen sul f On)‘g& e?ﬁo@' 8%%2;1 Grefers t% alt'leygt one?@pl@%&’ﬁcﬁ%&/m?ﬁgroup having

N- Hydr oxy- 2 ydr oXy- benzenesu nyl
f1 uor obenzenes Vg @ﬁypl)/e pAGPN BteAFisyen as, for example, et ynyl, propynyl butynyl, pentynyl.

N- Hydr oxy- 2- hy%%yr Bedtirfin, rasetyhﬂxy&ﬁwns&adnwﬁwohw ghddiBry( 4ndtheir

but yl benzenesul f ony %ﬂgro pi onam d
N- Hydr oxy- 2- hy dfo8'e 221 ecw%t%ffgﬁ&évmwwwfﬁr@ﬁww fountogyght carbon

met hoxybenzenestdrispayd jn pkepi gapbiR, havung two to eight carbon atoms

Blé:ggrng)éér gd g?;(rjnxx % éa& tho lg%nre ers ouzla I:y%%lk%%vm t?lrég’fo(el}lght carbon

N- Hydr oxy- 2- hy citammsysiu2h @é 4errm¢ahmiqlbmmmys e diaoumyl, )oyelopenty), -c3elpiex$i0

(cycl opentyl car i
(1l opent | CLhBBNELAR HBL LR AAADLASe s ot ety sy oo
met hoxybenzeneé’éY'b@)h\gﬂ grand spon@teps onani de, N- Hydroxy 2- hydr oxy- 2- (

1- et hyl hydant ot n- 3Tb(é )errﬂ'eé Y yc@alﬁénmgﬁ@(%g%?éleﬁﬁém waé?/méltb\rﬁégpélﬁ’eratme@e ts
N- Hydr oxy- 2- hydr ox trimet ydant om 3-y

met hoxybenzé%eé%?'ﬁ%‘ﬁf%@é%?%ﬁ‘a’maaefor %aFﬁPJﬁ 6%5}09209?5‘7%' W%Ete(‘w cyclopentenyl,
1-met hyl hydant lea"feybﬂs‘mhwhep'ﬁer(yﬁ'c@dlﬁ%ylb@Wﬁ@@%@h’%ﬂtﬂﬁbtr}]@&@woﬂrp@éﬂzrdﬂly a

benzencsul f ony Ut BRARTALS R arGRPoD A oy 2. ( 1. 5. )
5-trimet hyl hydant oi mh8teyin} N@tdakoxB- (C = lalkbry yartse'Gz ealksy! feferyd ppaidyigonan de;
having one to four, one to six, or one to eight carbon atoms respectively attached to an
25 oxygen atom of hydroxyl group such as; for example, methoxy, ethoxy, propyloxy,
butyloxy, pentyloxy, hexyloxy, heptyloxy, or octyloxy and their isomeric forms thereof
The term "“aryl" refers to monocarbocyclic or bicarbocyciic aromatic moiety such
as, for example phenyl, naphthyl, and biphenyl. Each of these moieties may be
substituted as appropriate. Aryl is preferably phenyl or phenyl substituted with
30 Ci.q alkyl, Cy4 alkoxy, fluoro, chioro, bromo, -NO,, -CF3, -N(C,4 alkyl),;, -C(=O)Ra,
or -NHC(=O)R,.
The term "het" refers to a 5- to 10-membered unsaturated moncyclic or bicyclic
heterocyclic moiety having one or more atoms selected from the group consisting of
oxygen, nitrogen, and sulfur such as; for example, 2-pyridy!, 3-pyndyl, 4-pyndyl, 2-
35 pynmidinyl, 4-pyrimidinyl, S-pyrimidinyl, 3-pynidaziny!, 4-pyridazinyl, 3-pyrazinyl, 2-

quinolyl, 3-quinolyl, 1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 2-quinazolinyl, 4-



N- Hydr oxy- 2- hydr oxy- 2- (et hyl t hi o) net hyl - 3- (4- but oxybenzenesul f onyl )
pr-opi onam de, 25 %2 MAR 2007
N- Hydr oxy- 2- hygmgxy 2- (phenyl t hi o) et hyl - 35 (4- but oxybenzenesul f ony |
pr opi onam de,

N-Hydr oxy- 2- hydr oxy- 2- (benzyl t hi o) net hyl - 3- (4- but oxybenzenesul f onyl )

propi onani de; gumazollnyl 2-quinoxalinyl, 1-phthalazinyl, 2-imidazolyl, 4-imidazolyl, 3 1soxazolyl, 4-is-
gtg%idi)ﬁgx{ g-e.hyo{a(%l};l g |s(o%/zoly?I 3- p%eliz)o ylp 4%@%2%&' 5- pygazoBHrZ%)%zo Qx%%cHl fgnyl ) 30
N- Hydr oxy- 2- hy exaxxslyk Z-tfﬁlé’zdmttihtyilazﬁyfoi(m&{)wydFlsDtlyﬂaZJIéS-‘tdsmyle@aZB,-IﬁthaXCJTEaZ n-3
yl ) t hi onet hyl - I 0j. 1 ) i

X Lydr oxy- 2 hy ety >3 oBYY dTREERRT drefieddt RbaRBR A2 pnamcazom. 2
benzenesul f@nybgrpqommrtyhémedgofugayl benzoisothiazole, benzqisoxazole, 2-furanyl, 3-furanyl, 2-

N- Hydr oxy- 2- hy g VB%’M&%/‘I elyaslyr 5. p?rrérylt Bﬁﬁgg@&hﬁ' 4%ogyr)3+§“53l@95y'i’%‘yf 3-indolyl,

(4- but oxybenzenesu pr opi ona 146 1|

N- Hydr oxy- 2- hya—,lragayolg %/fpwgplhlyp-pgirmyl 3-isothiazolyl, 4-isothiazolyl and 5-1sothiazolyl,

H-i m dazol - 2- yhekdrhsNTByriayl qammpuwe@memwn@ﬁuﬂmwlad@rwmwﬂwhdee

DII- ng)r/loi(%r gprg%{g%xé%mag%e substlx,ltedevsltrhaoznglto tw J‘, aq(y?nﬁbh){luoro éhﬁlorgugrgxglmboegzenes

N- Hydr oxy- 2tohy dpmaprrale (t et razol o[ 1, 5- b] pyndaz~n-6-yl )t hi omet hyl - 3( 4- but oxyb

enzenesulfonyl)prop

R Ty dr oxy- 2+ byt oxy T3 Ry SIS Pt 9 1O eSS T2 B IPSIS BEYEFesul f on
yl ) pr opi onam dbeeteicydjid meiepy @awmxw@ gtorhs gele¢tpd fram the group consustmg of

H i m dazol - 2-y t b | f l4) nam de;
¥ e 2 vy 3 B AR RN P ML SEERIERA O g

(4- but OxybenzeHe‘QEI‘P?réﬁW')%r%ﬁr”éﬁfarﬂﬁ“ﬂ\é thlomorpholmyl oxolanyl imtdazotidiny

N- Hydr oxy- 2rshyphrsqas>béﬂaolér5m qetatayézoﬁ@nglrmﬁ’mw JoUB 61 ¥ dté AV, GUBAdNGtandy !,

(4- but oxybenzenesul f q
N T ar oy o hy raym S SbBUREYY Vo beSemEt Roav f aPpE Bk DSBSl f on
yl ) pr opi onam dexopyrazoldiny!, 2-oxo-imidazolidiny!, 2 4-dioxo-imidazolidinyl, 2-oxo-[1,3}-oxazolidiny!,

N-Hydr oxy- 2- hyg Oa%éfé;%i ,[3?-643931%1@12‘-is%lxg:}onciﬁrg));l23 oLyl sth y] [‘?3](”7!32 |tdl(r?1§/<ly?-eorgzenes

ul fonyl ) pr opi onam
N- Hydr oxy- 2- hy drogsyt+ 3-thiazateinbly prefedatit Mrﬁlaytlamsbmm@d(/mglohhmrd®lb| phenyi 20

sul fonyl ) prgpi 9naRid&mvi 2 5-
N Hydr oxy- 2-hydr oxy a m(y 2 d|0XO [y 4(]iﬁl erazm or%r%zordl%yl 2- ox01 glgé%Ldmellenyl sui f

1- but 2/ oi n- Y
onyi ) pr opi onantigse- |m|dazo||d|nyl -oxo-[1,3]-oxazolidinyl, 2,5- dIOXO -[1.3]- oxazolndlnyl 3-ox0-

N- Hydr oxy- 2- hyc&wa%ndznw b%rﬁ'o&é[ﬂ@?hthé(ioh&uﬂﬂnt oi n-3-yl ) met hyl - 3- (4- chl or obi ph
enyl sul f onyl ) pr opi opa

N- Hydr oxy- 2- hydr oxy- -%Bﬁgﬁ@lﬁffﬁrsd? R PnANIoRR. (PARM 19519981 HIRIEFRPVSLIPT0 Y P1P:

pr opi onam de; or bromo. _ _ _
E';';Yg;?xy' 25ydr oxyyes éol?r?p%%xwist i) &Egem{!n@gﬁt{oﬂ'-c%rqlbgrcgrpv'egggpcythesﬂlrjégltgn\xrlwe)rgr opi o
N- Hydr E)xy- 2- hy dproggrags, @pyandin@ tojdopmertthyal rfetimdet hyl - 3- (4- chl or obi phenyl 30

sul fonyl ) propi onam ¢&,

N- Hydr oxy- 2- hydr oxy- 2 erm r%‘taf]m?clegt(')?g O?cegtabﬁe Sr?'gs H?/fle{shtlogﬁg aﬁdl IO%?alts u?ﬁfor obi p
henyl sul fonyl ) fp‘r@ﬁm@ﬁéqﬁngéhe compounds of this |nvent|on and inciude hydrochlorlde

N Hydr oxy- 2- hy:g?&forard[ezhy(dlo|6@&é1¥hll‘b‘féj%Hbﬁﬁbé Htotatd: prBibyAtE drydtd niesiyaeeh! or ob

i phenyl sul f onyl ) pr opi onam
N- Hydr oxy- 23hy §ﬁ Rafate (SHW‘?Q(SG sartiptet g 29d neshydrpreRy| §ufenta- R8I A pheny

| sul f onyl ) pr optHaniael Tesse salts may be in hydrated form. Some of the compounds of this
invention may form metal salts such as sodium, potassium, calcium and magnesium
saits and these are embraced by the term "pharmaceutically acceptable salits"
The compounds of formula | of this invention contain a chiral center at the a-
35 position of hydroxamic acids, as such there exist two enantiomers or a racemic mixture

of both This invention relates to both the enantiomers, as well as mixtures containing
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N-Hydr oxy- 2- hydr oxy- 2- ( 1- net hyl hydant om 3-yl ) net hyl - 3- (4- phenoxybezz%mmwgz
onyl) propi onamggg,

N- Hydr oxy- 2- hydr oxy- 2- ( 1- but yl hydant oi n- 3- yI ) met hyl - 3- (4- phenoxybenzenesul f
onyl ) propi onam de; 5 N-Hydroxy-2.-hydr~xy-2-(1,5 5-tnneth;

~| hydant oi n- 3- ybihrtes Byine3- (A agdienpigdeenzg ne giel suosttlignty, apditsrantiatel centers

N- Hydr oxy- 2- hydr

1- benzyl hydant Si ﬁ-ée?ﬁs%%”cnfo mssm?ydfbe Hreeﬁ%r% 'rbanrY oefrtlheesuﬁmﬁps ndrtglsllr(‘)vr?atlond

N- Hydr oxy- 2- hy @mbrace? aff pdesrpd stéreoiporpersyahd Qeqmetphmiybélﬁym\esul f onyl )tO

pr opi onam de,

srfrab butlsot|1meth|roItertbutln entyl, 3-
N- Hydr oxy- 2- hydr oxy -2‘ pee ‘ytnh )5 ' bﬁyl- - yB ep%oxybenyzenpesulfonyl)

pr opt onam de3 methybutyl n hexyl n-reptyl, n- octyl phenyl 4-methylphenyl, 4-ethylphenyl, 4-tert-

N- lH]ydr Of(§/ 2- hy(%@/}b)ﬁer?yl (4p|¥6t9‘0|?y1bﬁe)1ﬂ91 bmbrhbh&wﬁwbvémé’prﬂeﬂyxphﬁwwhléﬁwmne
sul fonyl ) propi onam d

N- Hydr oxy- 2- hydrt‘fb‘ﬂgf’"?“"(yﬁ?hﬁ@f'WWeWYW%ﬂ)‘ﬂh?‘YW?%t hyl t hi onet hyl -

( 4- phenoxybenz emnesutbfypnyiy), peapi, Otlikﬁmwyiﬂenzyl 2-, 3-, or 4-fluorobenzyl, 2-, 3-, 4-

N- Hydr oxy- 2- hy%ﬁ§bo¥85%yoﬁ%%dg% Nodxd Efm4t ghoxygeﬁlzy? 42phrerr‘?}l;meln$lt(|hé{,l Q.ah%hSIﬂ%he“OX

ybenzenesul f on
N- Hydr oxy- 2-1by dhiosopsrefi-4-ghameryphbayl H4-(ppiididz Dphedyly # X pynide-Rlorphay ey | - (4

20 phenoxybenz gg&y%é@{m@ﬁﬁtﬁ QE'aB’@mg. tr tyl, n- ﬁeqtyl n- Eexy& n- hegtyl n-octy

N- Hydr oxy- 2- hydr oxy- ant R 4-yl )i)enzene
sul fonyl ] pr opi (mgrpﬁl dbrpethylpheny 4 ethyfphenyl 4- usopropylphenyl 4-chlorophenyl, 4

N- Hydr oxy- 2- hyCi:fr@KcthZnﬁ 14 m&adnauﬂmmtﬁaxmw ebivgkypRefyvi teh¥nd-foddbkRgNZzene

sul f onyl ] pr opi onam

N- Hydr oxy- 2- hy %Wawa”m %b@mﬁﬁ%hﬁr%mﬂém EGeWIRBE A} -"RYtURREAYIN G- 4

yl ) benzenesub f amrehprogiiaBeiphéls!, 4-phenoxyphenyl, 4-(pyrid-4- yl)phenyl and 4-(pyrid-4-yloxy-
N- Hydr oxy- 2- hydrox% 2- (phenyl t hi o) net hyl - 3-[ 4- (pynd- 4-yl ) benzenesul f onyl ]
pr opi onam de;

N- Hydr oxy- 2- hydr oxy Rzis(roefamplyt htyahoms tdmphyl Sretidd, (2pyyanalethyly -phenylethye 2edrrooy | ] 3
O propi onam de;

N- Hydr oxy- 2- hyd2 phenylim(IZz Breorrﬁoelt% pmp%l et | {}Y' %ﬁhl? Opré)p{l 3() romogrofy P)bﬁtgnzenes
ul f onyl ] - pr op~c¥ReRHYHE; mﬂhwwylokywmymbwthl 1n pentyl, 3- methybutyl n- hexyl n-

5, 5-tri met hyh hydant QidaryBryHekBRICHY h-odrabiéey( RYIIShehYI, 2 RropyRNZEBaEM) faomntdnpr opt 0

nam de or 35

N- Hydr oxy- 2- hyd’ir W?‘—VQY'(T)E?I’?VM”M BYIRPERRYY Cysiqhgxy! Wﬁ'&h%wa)twﬁo%’ﬁ@@ﬁ‘é”ethy'
sul f onyl ] pr opi Oﬂca/mb od@cylbu:ij dﬁnéﬂ%rﬁ@@lﬁetﬁw4@mle3\y'ﬁhﬁndéﬂﬂm@mi&iﬁylﬂﬁmédi%@l\

i nvention can are n.accor danc t he ) elow I n
Schene 1 R anP BB on PRSI AERE Gy ekl s RS REY SFHER S ee

mal onat e est er r@riegpheny] 4-figromiengi Meducromethyipheryl, ﬁ methoxypherye 4r eadi | y

prepared frgm %éﬁ&zﬁﬁéﬁgﬁﬂn t%hg@’]uogﬁo %éngt(regH%QI E%étmt?e%z@ki & e%}lhe

art For exanpl e, ctl ol ate ure 1 Fated
appropriate basfluerabanzyp srbierabanay!. s?och\lﬂéfPhenZWQhhlafﬁbmzkyl‘*a*wba@?@htz Rz I (1
is bromo, chl orgoméuapy)iad-EromBBENZy R UbroRERNEAEAmefyBedzyPRONb ARz P4 desi T ed
substituted nal onate esters 2 See Organic nthesis, Vol 1 g)
methylbenzyl, 4-ethoxybenzyl, 4-fitrobenzyl, methylcarbonyl 1-methylcarbonylmethyl,
2-phenylcarbonylethyl, isopropylcarbonyl, methoxycarbonyl, ethoxycarbonyl, 1,1-

30 ethoxycarbonylmethyl, 2,2-ethoxycarbonylethyl, 1,2-ethoxycarbonylethyl, 2-
methoxycarbonylpropyl, 3-methoxycarbonyl-propyl, 1-ethoxycarbonyimethyl, 1-
ethoxycarbonylethyl, phenylcarbonyl, phenylcarbonylmethyl, pyridylcarbonyimethyl,
pyridyimethyl, pyndylethyl, quinolinyimethyt, pyrrolylmethyl, indolylmethyl, thienyl.
thiazolyl, thienylmethyi, thienylethyl, piperidinylmethy!, piperazinyimethyl 4-

35 (methanesulfonyl)-piperaziny!methyl, morpholinomethyl, morpholinoethyl,

morpholinopropyl, thiomorpholinomethyl, thiomorpholinopropyl, 3-(4-methoxy-



250 (1954), O ganic Synthesis, Vol. 3, p 495 (1955). Conpound 2 is

hydrol yzed to to nono-acid conpound 3 by reaction with one equi va? tMAEJ ﬂﬁb
appropri ate baggssuch as al kali hydroxide g an appropriate sol ven t 2
tenperature ranging fromO Cto 30 ClIn the presence of forml dehyde and
pi-peridme in an appropriate solvent such as pyridine, ethanol, dioxane at
refl uxnmg tenpebatzanessiforyl)mponspdorsyl, 3shydory,Srdrado .t 3aheydiyeprest & s 4 | n many
cases, acryllc iall il a S,/4 15 may
be converted tB e%Ityycr ﬁﬁ’é%eﬁeehr;s Vgg’ﬁi’/ﬁ‘g' i)ggéyﬁljr(u?\?\ﬁh? IR%JHYJ'A S-yBRbAL

met a- chl or oper pepeysacion-3rghrdeth WCPBOPrapy thgddntoun-deyeelyl. éheentiyighydantoids- en
the presence of,

4.4 “thiobis-( % rﬁet%ﬁdﬁ ]%?dst_rrh{ewmyﬁﬁi]oﬁ@%rr%ﬁtyl (1- but&hghydantorn -3-yl) meth%p( 54 65
(1972) A thisol bl(tldl-5$i?d')“e|“§" btﬁ?@é’"‘rgytb'h@hxjr Eiraptylbxdantons 3 hmedyn:t enper at ur e
to afford sul ftn@@ry!é&rtyﬁhw%tr@ltﬂbﬁwl%ylpéﬁﬁﬁ%@etm b@t}&%ﬁrewpbh&@rtﬁ&dbtﬁw (*T!yd“ de
m dry THF, or potassium car bona

chloroform Th et*@étlrt%twt* '%furtf‘r'd*é%“Zt;"“wﬂrYgéarfrdg?'tﬂzé?'ar“?@éj' pdyg% fones 7 by
an oxi di zi ng agpndthytiomessy|, NERBAYI-B-02016-apgroop?2 Eatigy dent Qentuamatyl ytasmethyi,

hyl hli h |
At ornat s velyCotine Sz e AlG AR B PR BT T by
reacti on wi toh sm@hzah? S'Orhéthﬂttmnmthytld1-rbewl Vermhidaznire byl tsoniaNiy | d i -beadylite. The
esters can be W&gzgﬁlg@rgethylh% %@ﬁet@oh?ﬂﬂ%e‘tﬂy I?t%tr?fo‘i n[e%Ch as

using 6N HCl an re X1 n hours or "using i'odotrinmethyl sil ane
in chloroform blEV”W'”s%ﬂb’NP'T‘P'@&'t (%ﬁewlﬁﬁxaéq%ﬂﬂb'oa‘leﬂ’w (S-metyserrAcl-

solvents at 0 Qrﬁélhyrltﬁ%metr@me%&ﬂfhﬁ)a ﬁqem@mr@rd(brreez a%étﬁyu%ro@hhethw@hpf
acids 8 with hédrox Iam ne a%%' | ori de qy{1roxa mat es

be
achi eved by se¢étFEMpbifiwedggae- VI’%WSWH"W%ZT”?%%V@E% RPN Yy %Z?' > For
exanpl e, acisdsylnetayithloe2-Betrgttyy at(6dndtylisdxas| el meifythoet- @ethpedyly(4THF or a

S e SOt LB R e SRR b ABIIFAR UG FRPS oL 2
i s required i nbéyeehessifonylitiethys (4-Biloenoberizseeputfony)mettut. i(vhutguloyimetbgdn8 wit h
hydr oxyl am ne Qétﬂgﬂgﬁg)rﬁaﬁrlc@@' r{'\gtg %%9@9?9%1?0&%{%)9e(4'n¥c§HlB’e%§%ne5LélfSon\ygl%

Al ternatively, ane reagen
descri bed abov&ethyk (Q?@FWSPWY@QG'?‘%MHWPQY'@?”ZEMUH@'H&G@MS P-tFUtY\Ni th

benzyl prot egt eghé?\gramra%&ﬁr&rgr fbléﬁ’ié%\‘é&’blr@&dé%%nnd& d95|99érﬁﬁret:&eomé?t.ﬁ&we

hydr oxanates 9 6146 of ten easie

purify, and mafefesaRly Ryisié Wb&%‘?ﬁ?t‘?ﬁ‘i‘@%' Mety. éé\)ré%rottfzrrréuwwmemg'

hydr oxamat es 1(- ﬂit)én@lb@fﬂehéﬁﬂlfuml)@&ttﬁﬂ Y&-h- bmy&ihe@;erfbm/r)mdtMent s O her
prot ect ed hydrg g so be used,

tert-but
and the free hy 8)%%0@1 C 5‘3%‘: ‘ aW'%gﬁtgﬁﬁcér%ega%vot é%fazm mnE%NXM th
trifluoroaceti (meltangs@foayimpasazinyieethy dnophginepathyh tnlethytt\ydnmtcmpaﬂhmsthmlf t he
i nvention partiCabafath 'ahﬁ%bi-ﬁ %&Tﬁqmﬂgﬁg@yﬁ’énﬁ 9%%%%niyr ?-rrrge'rrﬁy the Rz

group contains heteroato aval ononet hyl

acrylic acrd e§¥Cié‘r”s°'”s?*rb,"l?f“at@Y'izlmetﬁ‘s'es‘MbﬂbﬁﬁWf%ﬁ@h*é t2rmeﬂr@>e/émh¢evith'q5rettm/t wi th
thiols affords bmmmétﬁym%yﬁdieyr%ﬁretr@n ;rw z%nee@wﬁatnle e@s RLALIRY 8-

et hanol , tol uene rature or

S R e VLR A MR P 3 i A
Vol. 564, pp 73(pZ/8d-Ql,'91419)hyltrE§-129ﬁet&ﬂl eﬂ‘m(ZQHWtIﬂﬂ‘-mQﬂﬂmﬁélQ@M)@ldmhrb-}Z to the

sul fone 13 Lum sy flnaesats , t ne,

met hanol | ?"yo cEfl &SB?A‘S‘PE&%@?&W@ “230me M?@%@P&%@%"%&gﬂ ux, with
or w thout sodmmyllswdazbeSajﬁmtttymﬂrlgcstm@aeetmetrahedr on Lett., Vol.28, pp
813-816 (1987) Sul f+ %?Wa%t{ supl3 15 can be oxidized to glycidic
esters 14 by oxidati o a Suf ﬁt anount of MCPBA mrefl uxng

et hyl ene di chl Bﬂ@fd@ewftfmcwmﬁ%ef tb'ﬁ inyentipdiacaps foeWsi t or such as

4,4' -thiobis-(6t- bUNY—IyU?beQtHW ox?hﬁﬂ%étho@%eﬁz%ﬁw@&ﬁ’f@ﬁﬁ@eﬁmvﬁ4 The glycidic
esters 14 may be reacted nucl eophi | 1 ¢ conpounds Hor alkaline salts
t hereof (wh ePPFWF%Z%eﬁrl@UH) BioPiRB#Bide.vi a a het er oat om such as oxygen,
nitrogen, sulfur, or halogen) to afford the 20 _ hydroxy esters 7 (Rz =CHZ
-W These reactions may be acconplished m nethanol, DMF, toluene, or other
appropriate solvents at roomtenperature or reflux See Tetrahedron, Vol.
51, pp 11841-11854 (1995) for an exanple of this reaction Nucleophilic
addition to glycidic esters may be facilitated by coordinating ions such as
My2" or other species such as titanium al koxi des See Tetrahedron Lett , Vol
28, pp 25 4435-4436 (1987) and J O g. Chem, Vol. 50, pp 1560-1563 (1985)
Conpounds 7 may be converted to hydroxam c acids 10 according to the

nmet hods described m Schene |. Alternatively, brononethyl acrylic acid
esters 11 may be reacted f| rst vvrth nucleophrles WH or aI kaI | ne salts

T B o o S - v Y Y o, o



35 sodi um hydride or potassium carbonate, at roomtenperature or refl ux
These esters may be oxidized to the bis-sulfone esters 15 with I\/CQ@\MAP 2002
nmet hyl ene chl ori4ge, or 2 ~ N9h, ~; 2002 6@46 (5 hydrogen peroxide in  ~
acetic acid. APt rnatively, the bis-sulfone esters 15 may be prepared
di-rectly fromglycidic esters 14 by reaction wth the sodiumsulfinate

salts in DMF, tol uepgiydraxyBaaloxy- 2L (40h&RExyBERIABREIBAM N WMSNk- at room
tenperature or reflux, with or wthout sodiumiodi de as catal yst.

Hydrol ysis of BrUORGIFEHTHIIUYDBFPIOPEMYG. the 5 rarroxylic acids 8 (Rz =
-CHZ-S(0) 2-R4 ), ang-+rsdbseQudioxgam4ensthotybk szdagslifonamethyia-@sn-10 (RZ =
-CHZ -S(Oz -R4 %ﬁ? rrae% b\?f aqcorrgl i shgd m accordance with the nethods

descri bed m ScREMEEFASYRDYSHERPIA™%se wherein R, is the sane as Ra , the
resul ting hydroxam B-rherakg-2ehyercagRi{(4ahethotybendepssulfAngintetiny Ma@t at | on of
Schenme Il is s I / rein glycidic ester 14 to is reacted
wth anitri te%%%k%ﬁgg%%qbwb{%%ﬁggénce of an acidic catal yst,
preferably boron trNftydexydehydtrgetdemethaxbhnieaasuliohy vrsteid;3-No af ford t he

oxazol i ne est epgnbBecarbshyRefitSIolopfiambeavaux Chi m ques des Pays-Bas, Vol.
111, pp 69-74 (1992) The reaction is acconplished mseveral days at room

|
tenperature The oxa?diIMomRxyZtvarasy-2d(4pethapgeerapsadfordmeleyl2-idr oxy esters
7 (RZ = - CHfy NHyORBentyitdrbenypaemepsepohanadsls, ~ 5 preferably oxalic acid in

refl uxi ng ethanol . sequent con sion of the esters 7 to. t hydr oxam c
el e 107 Rz o G PR el Sl S Pl el eRaoRUl mE R boa T n
Schene | Schenmmethax)banseneabesnd)ampidipcbpidmemetey conpounds of this invention

havi ng a het erocycl jg j.et Be l yGidi.c.eshers 14 may be
reacted with 2o t- bh/tq_{%dégr%h ny y?géﬁe?wgt%g@fgdyg’rﬁ%ﬁ@égf@l onitrile, for
exanpl e, accor dietpxyenzeresparibrispiofan8déiene |1V, to afford initially the
oxazoline egsfers 17. he  ~E o eYs 2.74HZ- NHCOCHZ .
NHBoc) Depr ﬁ ect i OnNok]?J&fo#g@gﬁ(}gHér?gﬁ(gﬁw trﬁ?é%ﬁgﬁw??ﬁﬁ?gﬁ?le)ﬁygﬁﬁﬁf ol | oned by
reaction of t h&SHAHREFETGSUERNYBRPP'aRITIE S agent such as et hyl chl orof or mat e
in a solvent such am-HiRfdxylem@rdxiloqn irienymydBoRr2aenasyaf4aulory-ti ary 25

am ne base sucfg as trilfet)B%l anr ne, . and subsequent | ntranol ecul ar acyl ati on
of the ami de nPEPASHEHIRBYPERP'A9EMYS,ed to afford conmpounds 19, cont ai ni ng,
for exanpl e, a hydanthidnoxyi2Atydom2en HiugihydinteioiBpo)aretts/!-394-batokydr oxam ¢ adds
20 may be aggo j : ods described in Scheme |. By simlar
reacti ons vngfI %E'Iﬁig\?]mgaﬁfﬁpm%&%rngﬁ%hd utilizing other readily avail abl e
nitrite derivati vesNaidirexyyl-andraxy-201 . S30trigiekhylhadanioiagemmethyb ipbutexis 19
contai ni ng ot hepnfink&PERMPASIREMLC! s can be prepared, and converted to
compounds of this invention. Schene VI describes a nmethod of preparing

conpounds of for nul &-TYdreer idrexy=2-(meiythip)metiig- (4-brigxyhsazegeydicart esters
5. Thus reacti oropafnagildeci dic esters 5 with sodi um azi de in aqueous et hanol

L TS LA S A e

az~ridi nes underagpmnamitte, opernng with thiol HSR, (followed by oxidation to

he sul f 2 2 My j j i |
irectly to afford TROCRAAE Pt M St bheste gl Es |

usi ng boron trirfdrippaMmiie; et herate as a Lewis acid catal yst, in nethylene
chloride. See. J O gbfadly.o-MREoxGD-(pfidl D) thbHeiy1-SPIBAHABEn AR e STHYn L
converted to the am no aci dsh@f,x@an(gpq eg():eI toﬁﬁytgj;?oxang@eg 2% byn){p)he
met hods 5 dé&cirrpetamifeschene | The ani no group of conpounds 22, 23, 24, or
25 may be protect EdNbifycﬁox@@h)@if&?@-(@fmQﬁmfoxafﬂ-rﬁy@rdl&@,53§ihyd?é]-1Qf@mﬁzib%-
net hods wel | knB t? ﬁa’zég skill ed iLrt] tt]e art. The preparation of
conpounds of fd %‘5 Y-ghEPRerybenzenesWioRy IPEORINEEINS i shed by the net hods
shown in Scheme VI | N-Hyeoxg-2alyydiraxyi2-@sdneiticthidzarayy ) eoncsimi-ar(@ediokp t he to
2;)}‘ {/gg: OS5§Le(;g)e§z6eng¥ul%§ﬁ)p9gpioqu'a%t|cpe¥I am nosul fur trifluoride (DAST) ma

35 N-Hydroxy-2-hydroxy-2-(2-methyl-1,3,4-thiadiazol-5-yl)thiomethyl-3-

{4-butoxybenzenesulfony!)propionamide;



met hyl ene chloride at 0 Cto roomtenperature See J O g. Chem, Vol 40, p

574 (1975) Conpounds 26 may be converted to the a-fluoro hydroxamc ?QdﬂA§72002
by the net hodsgdegscribed in Scheme | The chem stry in Schenes |-Vl

proceeds through achiral or racemc t5 internedi ates and pure enantioners

of- the final products may be obtained by resolution of internedi ates 5-9,
14-19, 21-24, or 26Ndtydfaxpathyprosgrae t-snelity)-120midagni-2om)trpomeslyyishi r al

chr omat ogr aphy 0 ¥ el Ased FalynPuionathigeat i on met hods such as chiral salt
formati on of cé E |g acélug yn)?erpr?egl ates such as 8 or 24 The present

i nvention al so prov d‘é/§f%b\2é1yd@6)‘rﬁduﬁlﬁhy6ﬁ”?z@|’ﬁﬁl tgogedyl-Hifeytay=~ s ~ R RZ
Y Oi 8 or phapgmersduied))prprabhakl e salts thereof wherein R, RZ and Y

grSe as defi ned above_l_Féror’rb)lz hyd%fxy t2htetraz m?%qaqungfam; 8ry%|ome§hy?r e as fol | ows:

2- Hydr oxy- 2- ( 1(43ulﬁty>tylby@wnéwfan38)ppdp)dmamm,el 3- (4- but oxybenzenesul fonyl ) pr op| 0
nic acrd, 2-Hyd rox nt ol

n-3-yl ) met hyl - 3- ( 4b¥ft"§’>?y°5éﬁ£“éfﬁr°§m f<8¥1”d| %‘ "<‘)ép/tﬁ| ah“mme”é,y' gr(4-butoxy-

2- Hydr oxy- 2- ( phemgheilfodyietdpidna®ided - but oxybenzene- sul fonyl ) pr opi oni ¢ acid,

30 2-Hydr oxy- 2- ( bengyhjhix LIk 237 (ARl AXKREDE SO itRBMEhPLAPI Oni

acrd, . .
2- Hydr oxy- 21q 2{(pbyioxmberiepesulfapx wjarianapide: 3- ( 4- but oxy- benzenesul f onyl ) propi o

nic acid, 2 2 'VARN ?ox -'bélr@dloly 2-(1 benzyl 1H |m1dazol 2-yl)methylthiomethyl-3-
2- Hydroxy 2- (1- et hy anto 3-(4-chloro

bi phenyl sul f ony} ?ﬁ?’&’ﬂ?? ”ESL& )prglp"}”am'de
2- Hydr oxy- 2- ( 1- but yNh-wd!myamyda:xyiz)(ﬂmﬁdelns&aéél-xmnmtmtbiop\henyjs sul fonyl ) prop
ionic acid, 2- roxy-2-(1 t nnet hyl hydant oi n- 3-yl ) net hyl - 3- (4

chl or obi phenyl %E*tgﬁéﬁzﬁﬁ’%“?@ﬂ’(' (? '%”ax’ J]ey

2- Hydr oxy- 24 phenyl NHiMd)m{2ledF68y(242@hhmtblbpr'hemylbmslﬂrBf éiPyloxypr opi oni ¢ aci d;

2- Hydr oxy-2-(b ? 4- chl or obi phenyl - sul f onyl ) propi oni c aci d,
2- Hydr oxy- 2- (p?rgﬁ%h%m ﬂ)ﬁf%@g = 3- (4-chl or obi phenyl - sul fonyl ) propi oni c

acid, 10 2-Hydroxy-%: Ef%tZder%b%a{%xﬁwﬂg%H'U%?HW‘BH‘%%@ kAyputaxy( ~

chl or obi phenyl %eﬁzfea@wufbwnfampmbﬁno%m d;

2- Hydr oxy- 2-[ 2- (1- net hyl hydant om 3 ¥ ) - 2- met hy ?/J

chl or ob~pheny~~ul f Owﬁyfjfﬁxéﬁ&l Qyﬁfc&(y gc( dnethylhydantom 3 -ylmethyi- 3 (4 chlorobiphenyl-

2- Hydr oxy- 22( Zstﬂei‘rhzlydrbdﬂbrcanﬂdermt hyl et hyI ) -3-(4- chI or o- bi phenyl sul f onyl ) pr opi

onic 15 acid, 2-Hydy, Iq-g)éroxy ygroxg% %}J@&yg@%mS ISl ¥ 2n A RRGHRXY

benzenesulfonyl)prop
1- but yl hydant 0|snif®ylwr9)mmdmyde 3- (4- phenoxy benzenesul f onyl ) propi oni ¢ aci d;

20 2-Hydroxy-2- (1, 5N54;{d%§?t2WdFBQ9%%%_f?—t%ﬁbémym%M&nﬁ-%:ﬁ)%ethyl-a-m-chloro-
phenoxybenzenesul f onyl’) pr opi oni ¢ ;
blphenylsulfonyl)proplonam|de
25 N-Hydroxy-2-hydroxy-2-(phenylthio)methyl-3-(4-chlorobiphenylsulfonyl)-
propionamide;
N-Hydroxy-2-hydroxy-2-(benzylthio)methyl-3-(4-chlorobiphenylsulfonyl)-
proplonamide;
N-Hydroxy-2-hydroxy-2-(pyrnd-2-yl)methylthiomethyl-3-(4-chlorobiphenyi-
30 sulfonyl)propionamide,
N-Hydroxy-2-hydroxy-2-(5-methylisoxazol-3-y)methylthiomethyl-3-
(4-chiorobiphenylsulfonyl)propionamide;
N-Hydroxy-2-hydroxy-2-[2-(1-methylhydantoin-3-yl)-2-methylethyl]-3-(4-
chiorobiphenylsulfonyl)propionamide;
35 N-Hydroxy-2-hydroxy-2-[2-(pyrid-2-yl)thio-2-methylethyl]-3-(4-chloro-
biphenylsulfonyl)propionamide;



2- Hydr,oxy- 2- (phenyl t hi 0) met hyl - 3- (4- phenoxybenzene- sul f onyl ) propi oni ¢ aci d,
2-Hydr oxy- 2- (benzyl t hi o) et hyl - 3- (4- phenoxybenzene- sul f onyl ) pr opi ghizcMARi 2002
2- Hydr oxy- 2- ( 2(-51(4 - met hyl hydant oi n- 3-yl ) - 2- et hyl et hyl]-3-(4 25
phenoxybenzenesul f onyl ) propi oni ¢ acid; 2-Hydroxy-2-[2-( 1-nmethyl-1

H-i m dazol - 2-yl )t hi o- 2- net hyl -ethyl ]- (4 phenoxybenzenesul f onyl ) propi oni c

aci d; 2- Hydr oxy- 2- (A+-§dRd-DinyatoRy-bhy dam iy sntyh 3ueiiayt-3-4-8hdreypd- 4

yl ) benzenesul f onyl H)ri) ignic acid; 30

2- Hydr oxy- 2- ( pH"Jﬁ st@)VHﬁPHS?P?'@'-dFA- (pyrid-4-yl)benzene-sul fonyl ] propi oni c
acid or 2-Hydroxy- 2v{Hydixp-2thyamicpg H Inysdig ity @ ntei3-3y) inetrly 3 4-Brendxy pyr i d- 4

yl )oxybenzenesHI fog%slé']f nr@ ;Ooni c cid. The pharnmaceutical conpositions of
this invention ‘?ﬂfﬁ M BaP@H B35 conbi ni ng the conpounds of formula |
of this invention witydexg@Hiydroay-2Hi GliHtdmpthathpeaneuit-Byanethy 6 Cepteabitye

carrier, and opfl | rmaceutically acceptable 2 | MAR 2002
6146 18 adl uvag%ﬁszgg%gi%rygwg}pgﬂ?@%ghpI oyi ng standard and conventi onal

t echni ques Sol i d f oNMiyEewpaddiveiasyg-(i1werzvdwepinasSdmethybB#4-ghengxsper si bl e

granul es, capsgé@gn@gﬂu@o@g?%ﬁjﬂggr&es A solid carrier can be at |east one
substance whi ch may u ion_as a diluent, flavoring a

al so nct ent
sol ubi l'i zer, | ubri cHiYIraXyeHWAR¥HG- (BeRswithoBsinyks-(4-pagerroeszeesiiopdlr at i ng
agent, and encappuvhahideg agent. Inert solid carvers include nagnesi um
carbonat e, magnesiu tearate talc, sugar a e tin rin,
starch, gelatin, cem}_@fjrc%?" 'h#gfoéﬁzé{P%rfzy&d%mﬁquF %‘ﬁ%p%@?&&}%‘é&? Lﬁﬁh"ér, ar ad
tl ~e~ |like Liqwpgnérods conpositions include solutions, suspensions and
enul si ons For exanpls JXe Be oV | LWONs unds of
Eh's 1 nvent i on' i seuT VST 2 ARy AR e RIS SrisfyRasRe
wat er - pol yet hybdfeayljropieianygsst ens, optional |y contai ni ng conventi onal
coloring agents, flR¥REIAG-2aGRAIKS-2-(Finddthyi- A&hRIasND- It RRbABIAGENt S The
pharmaceutical conposition is provided by enpl oyi ng conventional techniques
Preferably the &BhF89PEEer YRy \RIPROWIY e f or m contai ning an ef fecti ve
amount of the acti ve-Hyarxg2edydroxy2gL-(1-fetHymgdaoapauyndsmethykowiela |
according to th;’s % inn(;’/entl;tlonl The uagt_i ty of active conponent, that is
t he conpounds BRI U IRCY R AR RAF Tt hi s i nvent i on, in the
phar maceut i cal conpldiydraap-2arydraxpi2t[2 dosabel-f idimmadoéR obfhioavneligletrglli (@d or
adj usted w gel }5héjr%9f’c%q%%sh'l%91 |§rg§o Ld.cul ar application method, the

cul ar cong und_and

potency of the part t'he desired concentration Cenerally,
the 20 quantity of Adiydiexyddmdemedt(1wiathylydacteniserhimrashy!-9:[4$%wye490% by

wei ght of the eonRASIUib®MproblonkiRkapeutic use for treating a patient,
suffering fromor susce I seases involving connective tissue

tible to d
degr adati on, or inh’l\/ﬁIVFF‘%’flé'z\'ngf’f%ﬁ'&*é‘r‘i’t‘?f%%a'ﬁ?‘@ﬁfyﬂ)H’@t%?ﬁ'SPY“d""'V')‘

met al | opr ot ei nasezeheguifbyyl|piopeinaslideg col | agenase, stronel ysin, and

gel atinase, jthe 25 gompounds ar pharnaceutical . conpgsitions thereof will be
adni ni st er ezdst oral | y,ﬁ aF°éH?§}Y§HX§BZA§F%‘ '"\ek}%m%ﬁq?gpgfyl)g'eg’ég%fgé@ rdq%bt ain
and mai nt ai n aydeneeesuifanyiipropiotemide:s, an anount, or bl ood-1evel of active
conponent in the patifaleyBo i1 : R £ L L [ Me to
o bt such ensymmos. TRl Ao B R b R A O
m1 be in the P@RgEa®Mdeabout 0.1 to about 100 ng/kg It ~s to be 30

under stood that th?Nﬂ%ﬂﬁ?@-ﬂ%b’oxy@f(}ﬁerﬁi@%&ﬁeﬁ@l-m{hﬁi&lﬁ-ﬁ);Sé’r%ﬁé%@%ﬁyﬁ- of the
patient, the severity of Connective tissue degradation being treated, and

t he parti cubr PEBIPPBNIFEs being used. Also, it is to be understood that the
initial dosage adm RirgidRx@Q-H@loxpe-Rbersaned-Reygetyl-Bes-aloua-ypper | evel
in order to raBi dlﬁ %ﬁhi ﬁve t he dﬁsi red bl ood-level or the initial dosage
may be smal | er "TFEASTHRMOFR PHEMA™ERAY t he daily dosage 35 may be
progressively i ncr elidtdrakyr2-nygrdxipe-(d @ 6-sienetify iy d@adind ) medye Bii-fpgndfk t he 2
2 MAC 2002

yhoxybenzenesulfonyllpropionamide or
35 N-Hydroxy-2-hydroxy-2-{benzylthio)methyl-3-[4-(pynd-4-yl)oxybenzene-

sulfonyljpropionamide.



6146 |9 particular situation If desired, the daily dose may al so be divided
into nmultiple doses for admnistration, a g, tw to four tines per Zd?ymﬂ'mezggz
conmpounds of tge present invention i nhi bi t_vari ous enzynmes fromthe

net al | oprotenmase fam |y, predom nantly st r'dnel ysin and gel at nase, and hence
are 5 useful for the treatnent of matrix netall o endoproteinase di seases

such as osteoarthr 'fHe%onfpemmléjm%nttlBﬁ Edd o pragRbl & Rcblibhdel t8 thedsbR@peni as
such as osteoporos tunmor netastasis (invasion and growth),

periodontitis, @@ﬁ@%@(ﬁ%% corneal ulceration, dermal ulceration, gastric

ul ceration, i nf | anmmaiSichéme asm hﬁ&R@laQ tod b:euwlweafmes preeioaily:olsuibentmemnecti ve

t ~ss~ae degradat 0 Sﬁ h% etg es. a condltll ns. are Jl dzfmd iu
readily di agnos% n% §/5 TR ngner%aﬁl orﬁgﬁarer?%a éwfeg%re ©
conpositions fﬂrucpme ey m%odadnﬂl hm@trrtatmqsa shilléd ingfena@t dlot yxarmte, aéastien of

har maceuti cal | r la'l
B TPl i 7RI P AR TR afls o IR LOTPRUR oA R b0 sLoum
phar maceut i cal Wyh acelpetablagent-Ryi(ds deamse ehigigctesylate. Mesylaisaamplides, etc)

wat er - for - i nf e&%b.e@s me@eéreatyubﬁmxd Bgrohﬁeegtekssz)tseel &rdani ﬁﬁih%b ajy haying a
pH of about 3 5 Sntabl e bufferi ngvoégents I nclude for exanple tnsodl um

or t hophosphat e? 50568?‘1)@&"“8'&%8"1’?8?'% P ARP £196PhCamPRUNFRS iy IVEolyEhie
::( +) - : ySII neloanﬁl\obd #did aas:gpdsume 3 ﬁy&eé@ﬁﬁ‘wﬂh B%JMlmﬂmum@aewatdé a@:ihta@ t
or mul a ene r m an icien
o o e e AR R eirice 4RGPSl Seiel e BBRBIE EhRR BT Wit he
range of about Inthergrestncef Romaldeitde 400 pipgftidihe m'ﬂneappm@uétﬁsnkgedhsmh a
h t I
Dhar TRCout | ool pFOTROSHP T aB BT BB SR Snanl S SRR Sy
formula | accofd¢rd trm@n'f@sem\aemq Qﬂtﬁraﬂere@nmn@ragébwllgfbledmrmcw@ﬁeﬂ

orally in sgli Qa?BQ cdVaHES ARt i QL By oIGQtncﬁW&g%h@%eFoQ%ernzmc acid
preparations of present 1nvention wll 25 understood in

connection wi t MEFRA) f%rqﬂammgthé'ﬁwpfe%ﬂd%tferpr%ﬁee0¢ ﬁftaerr@deal iBfybitgnsuch as

IElxlA ll\J/E}_ IrE at1 [ gn 04 4aRdbiRqb- ft-&L’J\Liyl-:méﬁe&Iyl &;enUIP%et he §Gﬁ§ﬁ oafnr?ﬁ hgb waentgvgln? ¥
repar at,i Q ydr oxy- 2- net hox ul f ony

oty ] 5 (4 DR RATE Aee BRHYE i S ek i e R 1o PP P it ot

2- [ (4- met hoxybeé nztee etdsemiend lbake snmhraylsnd:ummydndehhw THe toe potaSaunT oardomatt ur e

of ethyl br%mﬁg&l}{rle%wt a(?y %mﬂﬁe (?n %Iocigfo?f'n %lresﬁggt s%lf:gg%ﬁKeBrF%dﬂggglé)éegf

4- met hoxyt hi op in et hanb I'n.an i ce-wate
dropwi se and wiotshiferteis 7y yraf oxBlizing agentsuth b MfiRBAUS agcipatopote eblvarb diams

bi car bonat e. Tﬁv%thﬁll%ﬁ&%l@rrherrb?(&éﬂgeny!d%g@rlt h%ge o ceRE B2id Qs 85T Niternatively,

t enperature, and Stirred for hour s. e mxture 1s then concentrated,

taken up in et W%j?'d'%\&%‘?ﬁ’t%’nahﬂ%C‘?/%@'FS%HOLSW%S\Knddrﬁdé(dﬂéﬁi'%'o’lﬁ)’% segdium

hydrochl ori c amlmaamltencmmtsmubm Ia@BMFHrtdl&ndrTl@e@Mﬁrcaﬁﬁéhyﬂ?@I%ébfb@t e and
evapor at ed i

t
Chr onat ogr aﬁhyprc?ﬁe r‘? “&eg{qi?&m '%‘?ﬁﬁﬁﬁ& S %BﬁLﬁ@y@hﬁX&g faf 0taPP BPYS ¢ he
titl e conpoundoasirg icddtronétegsiaoe In. chlord?omwtl\/lar bﬁﬁlﬁoﬁ)ﬁcdﬂnoﬂ W8 aqbec&z alkél @7,

5.32, 4.23, 3. Zlgohoﬁc §$¥en1s% C?h?(f)on?teﬁ{ %Pa%r@t E%ﬁ‘or% free acxda 8 C?LHJIIPQ %f acid t er

2- (4- met hoxybenzenesu oXI ranecar boxyl’i ¢ "acl
To 2[ (4-net hox?bléhbedfemﬂnﬁlqurmmw}ofacm wdrgxaamates%mhybe ee‘tleyﬁd 088. 4 g,

0.152 nol) in mrmu@é‘sﬁénhaﬁbﬁﬁleo:ﬂbmk% héanaﬁ@%garﬂp@@édsaa&%@t of the
radi cal inhibitor 4,4 hi obi s-(b-1- u_ly h enol Re C. S

Chem Conmud¥. , ajtgated b&ﬁh'ewewnform?edﬁﬁmdf @rraaﬂ@"%cempafﬂ%eﬂent WPLBeRZOi ¢
acid (MCPBA, I cdrbodiiinideScondélthgRigeht RBMES BDCV®#KN or without HOBT, in DMF and

methylene chloride. A tertiary amine 1s required in both situations. The subsequent
reaction of activated 8 with hydroxylamine provides the desired hydroxamic acid
dervatives. Alternatively, acids 8 may be condensed, using the same reagents as
35 described above, or using two equivalents of EDC in aqueous THF, with benzyl-
protected hydroxylamine hydrochioride, to produce the protected hydroxamates 9



to about 45 mnutes. The reaction becones a heavy white slurry. Additional
ethyl ene dichloride ( 150 nL) is introduced to facilitate stirring. 217169@43 2002
reaction is refluxed overnight, then cooled and concentrated under redu t
pressure. The &i#si due is nixed with ethyl '‘4cetate (250 nlL) and aqueous
sodiumsulfite. Solid potassium bicarbonate is then slow y added. The

phases are separated and .t he aqueous, phase i S cL ed i.t1pnal
ethyl is acet aqaénp(ourl‘%g e)Oﬁe‘?’ﬁas'%H HAR N %r g%anleé' has gro en 'Calﬁ%%avecf

several porti answeo‘feeetqd@marsaqeeﬂa:bssBWMIaﬁlmpmelmatlrealcoMcnswmrltﬁr &fed brine,
and finally dr rgtg tQXﬁ%dr{%ngJPrﬁﬁés“%c%‘Hs té‘ﬁﬁf%ng}o{x%@ﬂQO@ﬂan&v@& 8t dANhe

provi des the as a pale t ogr aphy on silica
gel, eluting vf[eterhmfogwamaéﬁtcaope4>O%rteé bg hestEaiVithaid Bycseasefihadiexanes,

affords thestitle %%Eaewﬂetheuef prZEdr%% the ¢ c%fé}.olmh*s i &»M@xgmnc@alf 78, 7.1
b, 4.1 1, 4704, 3.85, 4, 164.3,

132.3, 131.0, applisabig tOBQmBOUHSBOBfOF@Ha bwhfﬂsméhe a9 Upf&”ts'nSQ?téiS’a@ms IS to
PL epalr gt i on OquRzemH&n@éMa@ri»@namaeﬁrm?w@&mﬁa@aubg%@béks) §IRh bﬁ”]c', a%ds@éwg m212
en enzene um Il ae ,
b0% | n of 1) |s é@@d?{éﬁ? ’gf’g’g’lkw'ﬁhﬁ ‘\/’%"”5’}?&% PRy Ehe FREIRVAY RS )
decant ed. Bi phenyhpisted apiaang @tedog oldend, enothey apsroprifte solesit. at Bohut | on in
dry vetranyroabubatufés: A wifSb8sd 8:ch Q@ Thm HAh r@a@e&r%[pggﬁnee%é m xture
I'tred for es at a

resulu. The reaction 1S s nut erature, and
then a sol uti ofnetenVel S5aphicxifod A¢Bnkesten Tlongy jliaebhponvered @irﬂé&hﬁoﬁhﬁ(yl ic

acid, ethyl eséuﬁéne(m]mﬂt@ea@nerﬂ m%’th%@dlm%)rnét@ s3fts Ao, téllidhel %{hawd&%ftﬁérr an is

added. The m xture, which turns é Is stirred overnight at anbient
tenperat ure. THRETGPEAIEISPHANG A repT: mﬁ’éEPt%FPhrei‘“NVHCIOF&’ﬁEPL#é?‘?'%yH’WGfatﬁr an is

renmoved under da@lm@éepraﬁawa@n Lahevarztadpl,ssm 8185‘01987%C$@ﬁhe\64112rbr§@lﬁﬁés 13
acetate. The or n|c re

| fate, il
ot antr at 08, e B e Sn Bt T BRTLR I Do hesE gl of MEFBR i
conpound as a m,ﬂuxtlr@ sioflerd. dncihﬂ;)niliehh tNB/Br s@ﬁb@lcﬂ)a radidal Shibtor7suahk ds 33, -thmbB86- 4.

.98, 387, 38003 Rl indn s Ride b 2002 1034081 SHAP BT BPRLARL D ©f

2- hydr oxy- 2-[( - nze esu
phenyl benzeneswih iugigbphikn eppironnds \élchi dr, alkalihg baltsshereof (Wherainddliaa gronp of

2- hydr oxy- 2- [(é{t'a@ﬁéchﬁ’é(ém@t@?o%wHuéh%ydx}{;%em{r%ers s&lﬂ.lr or halogen) to affard the -

phenyl benzenet hi 0) - pr opi_oni ¢ aci ster . g, 2 mol) in 100 nL
of net hyl erf8 - SVEHX EHtEEs 1 @2a§d‘edVV§oThQ§eW5(miy @e gccosm%fﬁgm@?tgm The

reaction m xt upRF]tlushd, lof BileOMRF naiétso%n@rabro%m tefr@ERAIr@brieBux BBE Yyl ene
chloride is r and t he reS|due|s partitioned

ved r reduced pr
bet ween et hyl @F%ﬁr arl 5a\q’&%g1?s41 16%?%??195% fpf aneexample Y tyameciPhase i s
washed with seveteabhpoaddit@ngo giycidiqestetsmpobatsiitatadiiycablionaateobosucendY e

m chl or obenzmﬁ 8" c?herJ s&;&bgs 5!:‘?1'}:} %ggﬂ?%};{éﬁbé%@%trgﬁé Le\{ Vomig Sium

sul f at e, fllter concen the tit ecd ound'as a
white soli I44|-'-15NN/1315 (@BO B) s Org. Sxheniz, \80-5p, 72 1 560-B637198F) CBmgmundxs 9ay

3.97, 3.86-3. 5 cohvetfed tShfRorantit 80EE 7 h&;‘%rdﬂ‘f to the methods described in Scheme .
2- hydroxy 2-[ (4- met hoxybenzenesul f onyl ) ne -3-(4

hy
pheny! benzenesMiSAEY: bﬁ?rﬁ?m%tHY'@C%Ri‘F Elc'd Werz& ddnan feggaged first with nucteophiles
2- hydr oxy- 2- [ (A=Hret dieaiif® eaEanasoH Jn@é\’/thé EB&J%Ydelscr%ee‘l:oﬂcﬁtlons to afford acryllc

S MR TI BEAR A CM GRS
reacti on mt ut®wherein R; is -CH, W, according to the procedures described for Scheme .
Scheme Il illustrates the special case of Scheme H wherein glycidic ester 14 is
reacted with a thiol or thiolate, as the nucleophile W-H or its alkaline salt, to afford the
a-hydroxy esters 7 (R; = -CH,-S-R4). The reaction may be accomplished in THF,
toluene, or other appropriate solvent, with the thiol and an appropriate base such as
35 sodium hydride or potassium carbonate, at room temperature or reflux These esters

may be oxidized to the bis-sulfone esters 15 with MCPBA in methylene chlornde, or



is stirred at anmbient tenperature for 1 hour, and then quenched by the
addition of 25 nL of 1 N HC. Methanol is rem)ved under reduced prezssuwgp 2002
and the producst és extracted with several lgortl ons of ethyl acetat€

organi ¢ phase 1s washed with brine, dried over 20 magnesi um sul fate,

filtered, and concentrated to afford the title conmpound as a white solid. 1
H NVR (CDC| 3) @d?oggﬁper%x@&n?aczac adid. Blefatly, 6redfs-sBioBS estdrsBB-may/ly  Step 6

Preparati on of N-benr 4 rret hox benze esu

ety - 5 (4 BRSO ST a5 SbpibiaRiadan g sodur Szt das in
2- hydr oxy- 2- [(QMFTHBIIDQD@/Wﬁmﬁesuétﬁ@rf‘adp)dmﬁtb)sb}«erﬂa@f—‘bo?rﬁtemperature or reflux,

phenyl benzenesu fon |on| aci

nmet hyl ene chl of I'de e\'?ltgglétcfgegm '0?1 ScaS%érﬂq*&dr(g VA febzsrr%nJlrngPlg %@ni

1.36 mmol), Oo@wtrqxvlhy@rcbwn?am@eizwmzeem amd wséweztlc&ngersmn%hmlaymc

di i sopropyl eth (0] 3
1-(3-dinet hy(a%él(%omgpg yI ) chi Sé@?‘f éc)aﬁgg'gé’h}coggﬂ %egr'r(‘)%ﬁo(r)drﬁn&%wg Egémeéhoggz
1.36 mmol ), i ndashzedoi aehremeﬂwén me@@remal@@se)wh@rg@ Ry theisameias Rat iheresgiting

overni ght at 3QuRiRNYcidserPsiirath8iecdt hyl ene chloride is renpved under
reduced pressure and the residue is partitioned between ethyl acetate and

wat er. The organi c ‘BRESE Vet eirRdemetHs sRRMEY B ISChyPe [\oMdersn dlyag¢RSte did
then wth agueeusacratvams nitilelofoleNRICGN inlthe p@sdfceeda@wduc ARENES prafdrably

sul fate, filtered oncen rated, El ution
Sho1cn ot hyt DS AR A eRE AR SRR B 8RR B el e¥eo 1 o,
35 1 H NWR ( COReQeil des/TrogauxChaBiques/dgs Pay5-Bas 2&|. T1.10dp 6%#7901993). B8 redct@n3. 6.
r2 2 MAC 2002

N hodrony- 2o hySrosomgs e‘“’53“6%?5%%%2’%%@?3*%663&“%8 The Q1azpine gsters 16 are

phenyl benzenesfﬁMdf%Yﬁ@ﬂ} £ opverRxbhesiers 7A3n—xtQh1“zeN OR;) In the presence of acids,

N- benryl oxy~2- n |
phenyl benzelr?es%)é%‘:%ygégc{r %)C:)}Clj Jgﬁ%ﬁnl{%é% 6 gggg ?Mf%)rg@w% Jfé%u%?eor?ﬁ(tz%trhgon
and 50 nL 5 of hygEamiasidsti®dRoF -Ch2 E@%h ) isrrgeemplghessby BE meyltRds geseribechd

agi tated over nh@ehedt | anbi ent terrper ature. The mxture is filtered through

a Celite pad, rinsi n% with eth3nnl and with ethyl acetate. Concentration of
the filtrate affor REVERE |ystrates Gipeiiefivherely. coppovpdst tig sweriien hgyne 220- | 25

(7)C1( c7iegorrpOSI t rhe)érchtmmblébhhay’l@é prepdreNVBIyCidlYBEret) 4 Bay b&rehcted with55- 7. 40,
N- hydr oxy- 22% td?Uto )}’gafbﬂyil%r%gi %@fﬁ%@aﬁ?@'h%ag{ﬂ%%f?h%&aﬂm agco(%'bgntgﬁrﬁ benzenes

ul fonyl) - pr op| mﬁt’almi&j@‘ cheme@(ﬁltwetﬂorbwt(ahy Monmlmste@ﬂapmu then theed d

reparat ve CHVCKTR AR G aric . oE g BB BEP R clifn AT St B0
mL/ min. The twoflsuegretsasddollowedyy feagtion d¢fitise arBine vito aataoyjataglagentrsech as

separat el y di sgalirdrdrdimaRt, ha%@ivemsshbﬁ smewehe é@&ﬂ.a\é% i ;gg@efnegaﬂ a teftlahyt €7 ed
through celite and evaporated ryness t uri Enantioner ‘A a
Enanti omer B. ENARPEE sz.xcp,aéﬁ'g,tryﬂqnw\e Gpd subsequent mtramolecular acylation of the

N-hydr oxy- 2- hygthiaX Yitrdgéd tER b& OizEE RZAHAAP S NS 19, contalnln for example, a
met hyl ] - 3- (4- féuorobenze esul fon%f(% éﬁ@o i onam de. ?OWI ng the general

procedure out | P8R NEXARPYSES'IN dst 13 t?W%(ﬁfF'WﬁEF’ @2916‘ﬁyé?| tical
vari ations, buaccstnplished gy tethetpedsTldescrieh engthefarIc @ytstnilar Feasi@@ wajl khdwn

in the art, and utilizing other readily available nitrile derivatives and acylating or

30 alkylating agents, compounds 19 containing other nitrogen heterocycles can be
prepared, and converted to compounds of this invention.
Scheme VI describes a method of preparing compounds of formula I, wherein
Y= -NH, or -NHR, via the glycidic esters 5. Thus reaction of glycidic esters 5 with
sodium azide in aqueous ethanol affords the azido alcohols 21 Refluxing the azido
35 alcohols with triphenylphosphine in acetonitrile generates the azindines 22 The

azindines undergo ring opening with thiol HSR, (followed by oxidation to the sulfone



pl ace of bi phenyl nercaptan, the title conpound is obtained. mp. 85-90 ~C
(softening), 1 10-1 15 ~C (deconposition with bubbling); 1 H NWR (%%E)ZUUZ
s 10.b, 8.8b, £,92-7.87, 7.75-7.72, 7.46-7,440, 7.1 1-7.08, 25 5. b4,

3.85-3.b9. EXAMPLE 3 Preparation of N- hydr oxy- 2- hydr oxy-2-[ (4

met hoxybenzenesul fonyl ) net hyl]-3-(4-n-butyl benzenesul fonyl ) - propi onam de.

Fol I owi ng t he geneCaBApsoaedufi@a@Lsalts dedtly o Mh&-am(nsteepe& A3 ffos7) and

maki ng non-criti cal vari at i o s, but st -n-buryl phen mer capt an
S op 3 i n Sochn e e el atate S drl s P B G eC
obt ai ned. m p. méByleBe aflor{deoBeeni O¢y ChadQ-\/bbB0 7 {AiEe85pPOsmMpeums @B triay be

3.75- 5,70, 2. 7o S o dadd3 and weed ohysdatait Ayl pefods % >
Pr epar at i on sof dégchiyadirioRphemdy dherpwR-grdup EBompedngt Berix e ZEfntayyde)
met hyl | - 3- (4- ngihexubgnzenessld Qe aﬂf@%rﬂ@%@%ﬁo% bfz%@thééé den kRORL Pt 46 23

Fol | owi ng the general “procedure outline (steps | to 7) and
maki ng non- cri Peaskilegdin ®eiadns, but starting with p-met hoxyphenyl nercaptan

in Stﬁﬁ ? Inl pljacerrefpr%a@ég%ﬂwfcm@aeé 6ﬂ‘orn‘id1'£l5 \liélhérlgg wfémgmeéiamn@bgr@unedth
as a white so m oC, (so n 0 econposi tion wi
bubbl i ng) . s 1PHIRISHISRRELY STT0e Y8, 1B pvSiry S5 e 65 BeRedis the 6o,
13C NVR ( DMBO- gitior8 ed@fs 15 byl 6. & dieliyBiminosl@@ trifluoAdel 4DAST) 4 aBolvéd sQsh &6. 2,
IR (mul'l) cm1 3417, 3342, 3316, 3102, 3077, 1682, 1597, 1581, 1520, 1498,
1324, 1295, 127rthylepeehlondesat 0° ¢d@pom lemperattise Rfcat dordf Breri ¥rbiheg<sd: c,
47.05; H, 4.61;1906) @o@fpouﬁdblﬂﬂimaﬁbe bohvBdéd tolthd @-fliobbhydMixadudlatids2XAYE 5
Preparati on of N hydroxy-2 hydroxy 2- [ (4net hoxybenzenesul f onyl )

net hyl | - 3- (I\I—b@ﬁ%‘@ﬂ%@%ﬁ%%ﬁ/ﬂ%%ﬁ propi onami de. Step 1 Preparation of

2- hydroxy- 2- [ (4- hnelth@@ﬁbeuwgeswem@yw)nwédwhs] theoughlenze ecaghony| am no) - pr
opionic acid, e ester, t

2- (4- Met hox&beﬁ%@ﬁ%@ﬁtfg? 8RS PY REPAYICTER o Ahelng! BERYTS B24 8P §PAPA DY rsallp”
(from EXAVPLE d&f intStresalisles $9314319, 21+2@pdr)26 doGnampraducts| 10020, @6, etdTaryabieal( 0. 495
m., 4.0 mol), n . 0 nL
of met hyl ene C Orl@g&%ﬁ Brltg eéé%ts%glnd%ﬁ%/ﬂlzat}oiﬁ r?et% s?ucﬁagcm}ﬁ%% er%gatl!)rQoA
tenperature un@ﬁibOW'mﬁ!QlCF@tyeme@l@tﬁﬁsmheqseB ¢ra4 three days, wth the addi tion
two times of 0Tl5@pr@§er@fnv9ﬁ|’09rélstordrcg\}ldégrn'ogé cBhPSIRERf fofhBa g0l vent is 20
removed under reduced pressure. The residue Is dissolved in ethyl acetate
and washed #ith saturated sodi um bi carbonate and with brine, and dried over
magnesi um sul fate. The crude product isodissolved in 40 nL of absolute

et hanol . Oxalic acid (0.30 g, 3.3 nmmol)|jis added, and the solution is
heated to 65 oC for 19 hours. The sohwentxs sé‘qpved under reduced
pressure. The oily residue is dissolvedR,n et @yl ‘acetate and washed with
saturated 25 sodi um bi carbonate and with brine, and dried over nagnesium
sul fate. Chromatography on silica gel, elutgng with f :1 ethyl

acet ate: hexanes affords the title co oun?I as a white solid. 1

(CDCl 3) 8 7.82°"Phafmaceutianl acogplable sghs fheggt whergin Riq Ragng, Y pre a%d%"gec‘ ?P%’S 3.
72, 3.60-3. 56, E?ar&ileslontBe covfpoubdsHof féridials algtdd)follopsS-) 420.1 (M H). 30 Step
2 Preparatign o

2- hydr oxy- 2%[(4 met HOXYBRZ ER BRI TR RS =33 B %Yz enecar bonyf ani no) - pr
opi oni ¢ aci d. tderaememlfmwl)prfopnomc acid,

2- hydr oxy- 2-[ (4- net |~

benzenecar bonyl am ni(;gRS ?gqa%ﬁgam))dgﬁttowik ’ﬁet(‘% (57 g) in 4 nL of

met hanol is stPtFtP@éeWetnhSUlfom_ peFpioniecsbdi um hydroxi de for 3 hours. The
reaction mxture isp. ﬁ%r@%j Q%e\%ﬁﬁb)r’ne@?l i\k4tigt0)@ngzTeH§-s§lFUnVl%?Bplérﬁc s&doved

under reduced pressure triwaced tw c
2-Hydroxy- 2 (benzylthlo)methyl 3-(4- butoxybenzene sulfonyl)proplomc acid;

2-Hydroxy-2-(2-benzylthio-2-methylethyi)-3-(4-butoxy-benzenesulfonyl)propionic
acid,



2 ' MAR 2002 6146 24 with warm ethyl acetate. The et hyl acetate is renoved,
atfording the title conpound as a white solid. 1 H NVR (MeOD) 8 7.80272 PR 2002
7.54-7.39, 7.0p;€.03, 3.91-3.85, 3.77-3.62;; M5 (ES+) 394.1 (MrH), (ES-)
392.1 (MH. s Step 3 Preparation of

N-~hydr oxy- 2- hydr oxy- 2- [ (4- net hoxybenzenesul f onyl)

met hyl ] - 3( N- benz enez-aybory-L dinet)yihytaps o43amneéeyi-3-(4-chioro-

2- Hydr oxy- 2-[ ( 4- n I fonyl ) met hyl ] - 3- (N- benzenecar bonyl am no)
pr opi oni ¢ aci db'(pgg%%%gr%p%gﬂ%%%

1- ( 3- di et hyl ami nop21b1y9d0)<y-3-(éibhtylh&%'rmmﬁwﬁwa@Yh@rd*@”dwp@mhé@Y'f(mfm)’l’)nroglpﬂ@. 2b
mmol ), hydroxyl,agi ne hydrochloride (0.066 g, 0.95 to mml), and 5 nL of
1-net hyl - 2-pyrrolidinone are stirred under a nltrogen at nosphere at anbi ent
tenperature Yor 4 hadivgoxprdl Ayttneetidhyqaniapdwiyeiny-dffded, and the mixture

is stirred overcﬂlbg,lgtpheﬂ'm”@,;ﬂg,ropbalc%@ant ed fromt he oi ly residue. The oi |
is washed twice nore wt hen chroma%) g@fg on S|I|ca
RY§NYaRECa

eluting with 20% he%ﬁ"(@“’é}‘la (ﬁ'@/%”é(%‘? f"t?thé(bf’éf' Fiorg YpropigRe atcf
conpound i s obt ai neg-Hygroay-akbéreyirosyhethyl-3-54- dhlcbﬂolbibﬁr(yl\ﬁﬂﬁ)nyl)&roho&ib—ahd?Q
7.5S-7.45, 7.09-7.0 S-) . 40

calcd for C1 gH2pN287§r°¥yEI %yr 817559)‘%8%5‘ yfoﬁ cﬁ%ﬁ@gri‘%sf dlf@%&ﬁfﬁ%ﬁg
Preparati onl®f N-hy@itydsexg-2H§dratnjisxag(-B-yetettonybertrghesul f onyl)

met hyl ] - 3-[ N- (¢yel o%l%ﬂ@ﬁ%éu@@r‘i}%%o}ﬁ%ﬂo] propi onam de. zo Follow ng the

general procedure outline steps 1 to 3) and naking
non-critical vari at Potyadroxpgt(2$t- methywdamtq'mﬁ &))r?l ’Bﬁ@h‘?ﬁ‘ﬁ%‘ééﬁbom trile in step

1, in place of p@ AbA |4ul|f@ 1 ohi taJC@ corrpound |s obt a| ned as a white
solid. 1 H NWR : O% 4 my}?}‘bgq ¢

3.54-3. 39, 2. 71 2 582’2“'65?"!26% beQ%Y1‘WE'2(rE§+y'e‘ZU2E3i4 e'ﬂmﬁqyb'pﬂeéés‘j'f°9@b”°lp'mm
HRVS (El) ca cdelior CL7TH24N207S + H1 401. 1382, found 401.1378. EXAMPLE 7
Preparation of N hy t ho enesul fonyl)

met hyl | - 3- (N (4- met gcﬁ%%’é}ﬁ%gi ei?%%ﬁ@*%'a? ‘éﬁ’-@%ﬁs@ﬁ *§e. 30 Step 1
Preparation of b2rzepdsuieny prdrichiaatdioxybenzenesul fonyl ) met hyl ] - 3- (N- (4

met hoxybenzenecar bo BQ) - i the general
procedure outlined ?ﬁyémnggfy?ﬁ%g%ﬁf%@hgthgfﬁ’g{ QPM”%EY ng non-critical
variations, butoeszeapsiliagylaradieni 3t hoxybenzoni tr| le in step 1, in place of

benzonltrllgg the tbiH\8rdxPIN® et m@d,ﬁﬁ,q stg£ solid after
| yophi |l i zati on from \/vay'?:ar‘})JIR ~~~n I\'ﬁp ghlkH NVR (MeOD) 8

7.8b-7.83, 7.7 ?"Wbe”?e'dFF“WUBPFOBw@?aBd94 3. 89 3 87, 3.83, 3.72-3.61; MBS
(ES+) 423.9 (M+H), QE&dboxﬂ-@J(pﬁer(yMléﬂ)netrﬁt-W Bhé?fo&ﬂﬁfnﬁédegs’ulfﬁfﬁyt )propionic acid,

R Lt
2- Hydr oxy- 2- [ ( 4- et Bdkyben2dR¢talefhythydigntat-Byl)2-BethiNe(h]-3-(4-
25 phenoxybenzenesuifonyl)propionic acid;
2-Hydroxy-2-[2-(1-methyl-1H-imidazol-2-y})thio-2-methyl-ethyl]- (4-
phenoxybenzenesulfonyl)propionic acid;
2-Hydroxy-2-(1,5,5-trimethylhydantoin-3-yl)methyl-3-[4~(pyrid-4-
yl)benzenesulfonyllpropionic acid;
30 2-Hydroxy-2-(phenylithio)methyi-3-{4-(pyrid-4-yl)benzene-suifonyl]propionic acid
or
2-Hydroxy-2-(1,5,5-tnmethylhydantoin-3-yl)methyl-3-[4-~(pyrid-4-
yl)oxybenzenesulfonyl]propionic acid.
The pharmaceutical compositions of this invention may be prepared by
35 combining the compounds of formula | of this invention with a solid or hquid

pharmaceutically acceptable carrier, and optionally, with pharmaceutically acceptable
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35 may be progressively increased during the course of treatment depending on the
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particular situation If desired, the daily dose may also be divided into multiple doses for
administration, e g, two to four times per day

The compounds of the present invention inhibit various enzymes from the matrix
metalloproteinase family, predominantly stromelysin and gelatinase, and hence are
useful for the treatment of matrix metallo endoproteinase diseases such as
osteoarthritis, rheumatoid arthntis, septic arthnitis, osteopenias such as osteoporosis,
tumor metastasis (invasion and growth), periodontitis, gingivitis, corneal ulceration,
dermal ulceration, gastric uiceration, inflammation, asthma and other diseases related
to connective tissiie degradation. Such diseases and conditions are well known and
readily diagnosed by physician of ordinary skiil.

Pharmaceutical composittons for parenteral administration will generally contain
a pharmaceutically acceptable amount of the compounds according to formula | as a
soluble salt (acid addition salt or base salt} dissolved in a pharmaceutically acceptable
hquid carrnier such as, for example, water-for-injection and a suitably buffered isotonic
solution having a pH of about 3 5-6 Suitable buffering agents include for example,
trisodium orthophosphate, sodium bicarbonate, sodium citrate, N-methylglucamine,
L{+)-lysine and L{+)-arginine, to name a few The compounds according to formula |
generally will be dissolved In the carrier in an amount sufficient to provide a
pharmaceutically acceptable injectable concentration in the range of about 1 mg/mi to
about 400 mg/mi. The resuiting liquid pharmaceutical composition will be administered
so as to obtain the above-mentioned inhibitory effective amount of dosage The
compounds of formula | according to this invention are advantageously administered
orally in solid and liquid dosage forms.

The compounds and their preparations of the present invention wiil be better
understood in connection with the following examples, which are intended as an
llustration of and not a imitation upon the scope of the invention
EXAMPLE 1 Preparation of N-hydroxy-2-hydroxy-2-[(4-
methoxybenzenesulfonyl) methyl]-3-(4-phenylbenzenesulfonyl)-propionamide.

Step 1 Preparation of 2-[(4-methoxybenzenethio)methyl]-acrylic acid, ethy! ester.

To a mixture of ethyl bromomethylacrylate (1.6 g, 8.3 mmol) and 1.0 mL (8.1
mmol) of 4-methoxythiophenol in ethanol, cooled in an ice-water bath, is added, dropwise
and with stirring, 8 mL of a 1 M aqueous solution of sodium bicarbonate. The reaction
mixture is allowed to warm to ambient temperature, and stirred for 6 hours. The mixture is
then concentrated, taken up in ethyl acetate, and washed twice with aqueous 10%

hydrochloric acid and once with brine. It is dried over sodium sulfate and evaporated in
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affords the title compound as a colorless oil.

'H NMR (CDCl3) §7.33, 6.82, 6.07, 5.32, 4.23, 3.78, 3.63, 1.31.

Step 2 Preparation of 2-(4-methoxybenzenesulfonylymethyl-oxiranecarboxylic acid, ethyl
ester. '

To 2[(4-methoxybenzenesulfonyl)methyl]-acrylic acid, ethyl ester' (38.4¢, 0.152
mol) in 200 mL of ethylene dichloride is added a small amount of the radical inhibitor
4,4'-thiobis-(6-t-butyl-3-methylphenol) [Ref: J.C.S. Chem. Commun., 1972, pp 64-65].
Technical grade m-chloropero.zybenzoic acid (MCPBA, 154 g) is added portionwise over
about 45 minutes. The reaction becomes a heavy white slurry. Additional ethyiene
dichloride (150 mL) is introduced to facilitate stirring. The reaction is refluxed overnight,
then cooled and concentrated under reduced pressure. The residue is mixed with ethyl
acetate (250 mL) and aqueous sodium sulfite. Solid potassium bicarbonate is then slowly
added. The phases are separated , and the aqueous phase is extracted with additional ethyl
acetate (100 mL). The combined organic phases are washed with several portions of
aqueous potassium bicarbonate, then saturated brine, and finally dried over magnesium
sulfate. Filtration and evaporation provides the crude product as a pale yellow oil.
Chromatography on silica gel, eluting with a gradient of 40% to 60% ethyl acetate in
hexanes, affords the title compound. m.p. 77-79 °C;

TH NMR (DMSO-dg) 8 7.78, 7.16, 4.11, 4.04, 3.85, 3.73, 2.95, 1.16.
13¢ NMR (DMSO-dé) d 168.4, 164.3, 132.3, 131.0, 115.3, 62.5, 58.5, 56.6,
53.2, 51.6, 14.6.
Step 3 Preparation of 2-hydroxy-2-[(4-methoxybenzenesulfonyl)methy!]-3-(4-
phenylbenzenethio)-propionic acid, ethyl ester.

Sodium hydride (0.212 g, 60% in oil) is placed in a flask and washed with
hexane. The hexane is decanted. Biphenyl mercaptan (0.82 g, 5.3 mmol) is added as a
solution in dry tetrahydrofuran (25 mL). There is foaming, and a heterogeneous mixture
results. The reaction is stirred for 5 minutes at ambient temperature, and then a solution of
2-(4-methoxybenzenesuifonyl) methyl-oxiranecarboxylic acid, ethyl ester (1.46 6, 4.9
mmol) in 25 mL of dry tetrahydrofuran is added. The mixture, which turns yellow, is
stirred overnight at ambient temperature. The reaction is quenched with | N HCl and
tetrahydrofuran is removed under reduced pressure. The product is extracted with ethyl
acetate. The organic phase is dried over magnesium sulfate, filtered, concentrated, and
chromatographed on silica gel to afford the title compound as a white solid.
TH NMR (CDCI3) 587.81,7.6-7.35, 6.98, 4.11, 3.98, 3.87, 3.68, 3.28, 1.21.
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Step 4 Preparation of 2-hydroxy-2-[(4-methoxybenzenesulfonyl)methyl]-3-(4-
pheny!benzenesulfonyl)-propionic acid, ethyl ester.
To a solution of 2-hydroxy-2-[(4-methoxybenzenesulfony!)methy(]-3-(4-
phenylbenzenethio)-propionic acid, ethyl ester (0.99 g, 2 mmol) in 100 mL of methylene
5 chloride is added solid MCPBA (1.3 g, 68% by weight). The reaction mixture is stirred
overnight at ambient temperature. Methylene chloride is removed under reduced pressure,
and the residue is partitioned between ethyl acetate and aqueous sodium sulfite. The
organic phase is washed with several portions of aqueous potassium bicarbonate to remove
m-chlorobenzoic acid. It is then washed with brine, dried over magnesium sulfate, filtered,
10 and concentrated to afford the title compound as a white solid.
IH NMR (CDCI3) 8 7.92,7.80-7.72,7.6,7.47, 6.97, 4.29, 3.97, 3.86-3.58, 1.36.
Step 5 Preparation of 2-hydroxy-2-[(4-methoxybenzenesulfonyl)methyl]-3-(4-
phenylbenzenesulfonyl)-propionic acid.
To a solution of 2-hydroxy-2-[(4-methoxybenzenesulfonyl)methyi]-3-(4-
15 phenylbenzenesulfonyl)-propionic acid, ethyl ester (0.70 g, 1.3 mmol) in 25 mL of
methanol is added sodium hydroxide (25 mmol in 10 mL of water). The reaction mixture
is stirred at ambient temperature for 1 hour, and then quenched by the addition of 25 mL
of 1 N HCI. Methanol is removed under reduced pressure, and the product is extracted
with several portions of ethyl acetate. The organic phase is washed with brine, dried over
20 magnesium sulfate, filtered, and concentrated to afford the title compound as a white solid.
TH NMR (CDCl3) 6 7.95,7.82-7.72, 7.61-7.46, 6.98, 3.86, 3.86-3.70.
Step 6 Preparation of N-benzyloxy-2-hydroxy-2-[(4-methoxybenzenesulfonyl) methyl]-3-
(4-phenylbenzenesulfonyl)-propionamide.
To 2-hydroxy-2-[(4-methoxybenzenesulfonyl)methyi]-3-(4-
25 phenylbenzenesulfonyi)-propionic acid ( 0.6 g, 1.2 mmol) in 50 mL of methylene chloride
is added 1-hydroxybenzotriazole monohydrate (0.185 g, 1.36 mmol), O-
benzylhydroxylamine hydrochloride (0.218 g, 1.36 mmol), diisopropylethylamine (0.177
g, [.36 mmol), and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC,
0.262 g, 1.36 mmol), in that order. The clear, colorless solution is stirred overnight at
30 ambient temperature. Methylene chloride is removed under reduced pressure and the
residue is partitioned between ethy! acetate and water. The organic phase is washed with
several portions of 1 N HCI and then with aqueous potassium bicarbonate. It is dried over
magnesium sulfate, filtered, concentrated, and chromatographed on silica gel. Elution with
1:1 ethyl acetate:hexanes affords the title compound as a white solid.
35 THNMR (CDCl3) 8 7.95, 7.83-7.74, 7.5-7.25, 7.01, 4.99, 3.88, 4.0-3.6.
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Step 7 Preparation of N-hydroxy-2-hydroxy-2-[(4-methoxybenzenesulfonyl) methyl]-3-(4-
phenylbenzenesuifonyl)-propionamide.
A mixture of N-benzyloxy-2-hydroxy-2-[(4-methoxybenzenesulfonyl)methyl]-3-(4-
phenylbenzenesulfonyl)-propionamide (0.152 g), 10% palladium on carbon, and 50 mL

s of absolute ethanol is placed under 20 psi of hydrogen, and agitated overnight at ambient
temperature. The mixture is filtered through a Celite pad, rinsing with ethanol and with
ethyl acetate. Concentration of the filtrate affords the title compound.

m.p. 72-76 OC (softening), 120-125 OC (decomposition with bubbling);
TH NMR (DMSO-dg) 5 7.9-7.6, 7.55-7.40, 7.1-7.0, 3.82, 3.9-3.7.

10 Step 8 Racemic N-hydroxy-2-hydroxy-2-[(4-methoxybenzenesulfonyl)methyl]-3-(4-
phenylbenzenesulfonyl)-propionamide is resolved by chiral chromatography to yield
enantiomer A and enantiomer B!

Chiral chromatography is performed on a preparative Chiralpak AD column 5.0 x
50 ¢m, eluting with methanol at 70 mL/min. The two samples resulting from this

15 chromatography are separately dissolved in methanol, stirred with activated charcoal,
filtered through celite and evaporated to dryness to yield purified Enantiomer A and
Enantiomer B.

EXAMPLE 2 Preparation of N-hydroxy-2-hydroxy-2-[(4-
methoxybenzenesulfonyl) methyl]-3-(4-fluorobenzenesulfonyl)-propionamide.

20 Following the general procedure outlined in EXAMPLE 1 (steps | to 7) and
making non-critical variations, but starting with p-fluorophenyl mercaptan in step 3, in
place of biphenyl mercaptan, the title compound is obtained.

m.p. 85-90 OC (softening), 110-115 OC (decomposition with bubbling);
TH NMR (DMSO-dg) 5 10.6, 8.86, 7.92-7.87, 7.75-7.72, 7.46-7.40, 7.11-7.08,

25 5.64, 3.85-3.69.

EXAMPLE 3 Preparation of N-hydroxy-2-hydroxy-2-{(4-

methoxybenzenesulfonyl) methyl]-3-(4-n-butylbenzenesulfonyl)-propionamide.
Following the general procedure outlined in EXAMPLE 1 (steps 1 to 7) and

making non-critical variations, but starting with p-n-butylphenyl mercaptan in step 3, in

30 place of biphenyl mercaptan, the title compound is obtained.

m.p. 63-68 OC (softening), 150-160 OC (decomposition with bubbling);
TH NMR (DMSO-dg) & 10.6,7.76-7.71, 7.43-7.40, 7.11-7.08, 5.6, 3.75-3.72,
2.70-2.65, 1.60-1.55, 1.35-1.27, 0.93-0.88.
EXAMPLE 4 Preparation of N-hydroxy-2-hydroxy-2-[(4-
35 methoxybenzenesulfonyl) methyl]-3-(4-methoxybenzenesulfonyl)-propionamide.
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EXAMPLE 5 Preparation of N-hydroxy-2-hydroxy-2-[(4-
methoxybenzenesulfonyl) methyi]-3-(N-benzenecarbonylamino)-propionamide.
Step 1 Preparation of 2-hydroxy-2-[(4-methoxybenzenesulfonylymethyl]-3-(N-
benzenecarbonylamino)-propionic acid, ethyl ester.
15 2-(4-Methoxybenzenesulfonyl) methyl-oxiranecarboxylic acid, ethyl ester (from
EXAMPLE 1, Step 2, 0.3 g, | mmol), boron trifluoride etherate (0.495 mL, 4.0 mmol),
and benzonitrile (0.36 mL, 4.0 mmol) are dissolved in 40 mL of methyiene chloride. The
reaction mixture is stirred at ambient temperature under a nitrogen atmosphere for three
days, with the addition two times of 0.50 mL of boron trifluoride etherate. The solvent is
20 removed under reduced pressure. The residue is dissolved in ethyl acetate and washed with
saturated sodium bicarbonate and with brine, and dried over magnesium sulfate. The crude
product is dissolved in 40 mL of absolute ethanol. Oxalic acid (0.30 g, 3.3 mmol) is
added, and the solution is heated to 65 OC for 19 hours. The solvent is removed under
reduced pressure. The oily residue is dissolved in ethyl acetate and washed with saturated
25 sodium bicarbonate and with brine, and dried over magnesium sulfate. Chromatography on
silica gel, eluting with i:1 ethyl acetate:hexanes affords the title compound as a white solid.
TH NMR (CDCI3) 87.82-7.71,7.55-7.41, 7.02-6.99, 6.57, 4.29-4.17, 3.88, 3.85-
3.72, 3.60-3.56, 1.32-1.28;
MS (ES+) 422.1 (M+H), (ES-) 420.1 (M-H).
30 Step 2 Preparation of 2-hydroxy-2-[(4-methoxybenzenesulfonyl)methyi]-3-(N-
benzenecarbonylamino)-propionic acid.
A solution of 2-hydroxy-2-[(4-methoxybenzenesulfonyl)methyi]-3-(N-
benzenecarbonylamino)-propionic acid, ethyl ester (0.27 g) in 4 mL of methanol is stirred
with T mL of 1 N sodium hydroxide for 3 hours. The reaction mixture is acidified with |

35 N HCI and the solvent is removed under reduced pressure. The residue is triturated twice
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noi ety, het is 5- to 10-nenbered unsaturated nonornonocyclic or bi Ci?d)iﬁAR 200
het erocyclic noiety having one to three atons selected fromthe grodp

consi sting of oxygen, nitrogen, and sulfur, 5 Qis 5--to 10- rrerrbered
saturated nonocyclic or bicyclic het erocyczl“l c noiety hav.~~~"Qne. to two

at ons sel ect ed fromthe group consisting of oxygen, nitrogen, and sul fur,

aryl, het, C _yi4h @irlﬁyéthyl gcetate a*h@é{hygceta?e lﬂe‘ﬁﬂﬂé’d aff&rdingZhédideyddpournd@3 a8
cycl oal kyl, -C3.8 cycl oal kenyl, Q and phenyl bei’ ng optionally substituted;

his 0 1 2 wtgolid or 6 i is 1, 2 3. 4 5 6 7 8 9 or 10, ~is 0,

1, or 2, and tQ-l\NMIh(MB@D{QHQWW% WWVSI!PS70197\013€B©1R.28583¢13962&| kyl, 'Y
is other than -NRgRI O where h is 0, het is attached to the a- position

vi a carbon at oMSdES hed2t-ddltt ik (Roi 893! thH).c) where h is 0, Qis attached
to the a-positg; 3wr@pafra%5rbem%9ﬂ&§z§ hb%w QQy@huaoky%em@he%mmn%Le\ewﬁmund of

formula | accorgpng to claim1l
-(CH2) h-aryl , Q¥bengenggarbqngiamjne) arcwonsfuﬁsu t ut ed with Cl1_4 al kyI Cl_4

| koxy, phenyl, 4 -CN,
gr ?)Iil)(/CIp in)a/u " ch. ﬂg@%ﬂg§+m%&§swénesmﬁh l)r&:hﬁzf-z (h%eﬁzenecmanymﬂ:cg

R4,
C(CH3) z- X- R4 ggplgnlcggq (&g3@ Q, 6§)mmpé),_ @tdmgag)y[qmgqppm;@h} Z)Bethylcarbodumlde

al kyl, c) - (mZ)nde&ﬁ!aMhe @lb z@@ﬂ)ﬂs m%nyhy&wﬁm.ﬁetﬁyadxmm @mée;@ d.9s ee Cl-4
al kyl, C~ 4 al oxg pheny| enox -CN,

or &) - ( CH2) hihemmseB, 4o 3 Ekjof dmwvlﬂsovfm?{@n%ewmﬂffd Gﬂ% 33@0#8'? ém‘é?ﬁphemt Rg,

aryl, het, Q imbiént tdmpRfRLuraSordehouie DiciP¥er ADD til)liNaddRe, MdANd MRurdRE Where
his O, le attached to the a -position via carbon atom of heterocyclic

moiety 5 3 A cUHSOaKnight Wﬁr‘ﬁmfés decgneed from thg oily.resiqyec Theailds washprbmigemaee j s
%} (|CHZLh Elhe\muﬂ %th&ranblhengcﬂ'ﬁn)akbgpi’pﬁéﬂ’bn gntb%tu Eluﬁ@dﬂmofmb'%@exanéarﬂi kBxy,
en C oropnhe en ri al O, ~S a
p{ cﬁz/) ~S(=0) 2- el 35k ¥} g jethy| ysep 3/ thtéep mnognda)x E@n@da % yhice e%ﬁ%@
- (CH2) h- phelrsyl JHNMR:)(Me@BH&)MWEWW SSHrs4s, e d.06, BlB8oBEs4-9.56hree C ~ -, ~
al kyl, C~ 4 al koxy d%he G-~ phenoxy, or halo R~-is a) -C(=0C~-14
al kyl, 20 b} - %T*@al kyl, c) - =0 (CHZ) ~- phenyl, or d)
- (=0 - (CH2) h- nhpnsxtl)%maﬁokmtgﬁgowti}sonﬁlt gobhioee, foudd z0likys, C ~ _4

al koxy, or hal IC:)XAMPLEsé Preparation of N-hydroxy-2-hydroxy-2-[(4-
methoxybenzenesulfonyl) methyl]-3-[N-(cyclopentylcarbonyl)amino]-propionamide.

20 Following the general procedure outlined in EXAMPLE 5 (steps 1 to 3) and
making non-critical variations, but starting with cyclopantanecarbonitrile in step 1, in place
of benzonitrile, the title compound is obtained as a white solid.

'H NMR (MeOD) & 7.86-7.83, 7.09-7.06, 3.88, 3.81-3.76, 3.54-3.39,2.71-
2.58,2.03-1.67;

25 MS (ES+) 401.1 (M+H), (ES-) 399.1 (M-H).

HRMS (El) calcd for C{7H24N207S + Hy 401.1382, found 401.1378.
EXAMPLE 7 Preparation of N-hydroxy-2-hydroxy-2-{(4-
methoxybenzenesuifonyl) methyl]-3-(N-(4-methoxybenzenecarbonyl)amino)-
propionamide,

30 Step 1 Preparation of 2-hydroxy-2-[(4-methoxybenzenesulfonyl)methyl]-3-(N-(4-
methoxybenzenecarbonyl)amino)-propionic acid.

Following the general procedure outlined in EXAMPLE 5 (steps | and 2) and
making non-critical variations, but starting with 4-methoxybenzonitrile in step 1, in place of

benzonitrile, the title compound is obtained as a white solid after lyophilization from water.
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HO~~~~ S ~ R 101 8 30 or pharmaceutical acceptable salts thereof \/\her?eQnMﬁR 200¢
, RZ and Y are as defined mclaim1l 5 A conpound of claim1 which is ¢
N Hydr oxy- 2- hyglsoxy- 2- ((4- met hoxybenzenesykf onyl } net hyl | - 3- (4phenyl benzenes
ulfonyi } - propi onam de, 2 2 MAC 2002 6146 39

N- Hydr oxy- 2- hydr oxy- 2-[ (4- met hoxybenzenesul fonyl ) net hyl ] - 3- (4

f 1 uor obenzenes i NOR/ (Me@Pb i 3rignT €8, 7.77-7.74, 7.07-7.06, 6. 97 6.94,3.89-3.87, 3.83,

N- Hydr oxy- 2- hy??g_ - [ (4- met hoxybenzenesul fonyl ) met hyl ] -3-(4-n

but yl benzenesut’ ' /- pr opi onani de,

N- Hydr oxy- 2- hyM6 ofE§ +2 428 & M&hbx@ﬁér@érﬁee‘mrf)onyl )methyl]-3-(4

e N e N e U

benzenecar beny(Nafv- memewbapermmmmmmo) proplonamlde

N Hydr oxy- 2- hydroxy ‘%?‘9{&9%&% ’Lzeﬁ{jéﬁe%h‘lronW%%M?tzW(] 3-[N to

(cyclopentylcarbony
N- Hydr oxy- 2- hyrdetbmyybé}ufr(edarhmtyhmmbbmmnms atid 6rga mgn@L2RynrhelR-I(-(F (4

TPy enz BRI B LY RS Bustcnon 9 .55 ), O
met hoxybenzenets.mlrllﬂxdrrydyoamrrmmydwalnipmte (118 mg, 0.944 mmol), and 4-methylmorpholine

N- Hydr oxy- 2;hydrq 3 ﬁ%% §5]4 rli_’lm%l aH E%BK}XA YRAAE QP tndmyledd Blidhbk ” Frelréaction

nethoxybenzene
N- Hydr oxy- 2- hymixesxeis zur(efrturdemvytrbgeddmé)hws Tpe yateenhly rengovied upder oedyiced

Rf%g?gi;l ;Oﬂzﬁ%gﬂﬁ,paiﬂqq{%quue is dlésglr\lle% in echy! Ia e)Late The org\gmg 4ay%r is washedzr(«)nth IN

benzenesul f onyqopanyﬂmgadeféte 5% sodium blcarbonate and saturated brine and dried over
N- Hydr oxy- 2- hyﬂﬁéﬂ@(un?sxﬂf%néTﬁe {oveRBE Ry RN 71 FiVdeWHRE Bld-which4s but oxy

benzenesul f onyl) proEl onam de,
N- Hydr oxy- 25hy@Fryseyllized (fﬁ@t'ﬁVhithl dhaarniu o prqracting gy Faameyrddy| tregirieny with
propi onam de, @&, rifluoroacetic acid in methylenehcl-llonde for 24 hours. The solvents a[e removed,

N- Hydr oxy- 2- hydr oxy- 2- (phenyl t hi o) et -but oxybenzenesul f on I )
pr opi onani de; ~and thé crude product is purified by reverse phase chromatography on a C18 Vyda

N- Hydr oxy- 2- hy gy asiy QRERE Yt BhighdBEEDA systerh fo Pkl R RRBRIPEH Js@'%ﬁ'ire

solid.

20 H NMR (MeOD) 5 7.87-7.84, 7.80-7.77, 7.09-7.06, 6.99-6.96, 3.88, -3.84,
3.70-3.59;
MS (ES+) 438.9 (M+H), (ES-) 436.8 (M-H);
HRMS (El) calcd for C{9H99N2oOgS + Hy 439.1175, found 439.1195.
EXAMPLE 8 Biological Activity Test

25 Inhibitory activity is evaluated in one or more of the MMP enzymes (stromelysin,
gelatinase, and collagenase) in vitro using particle concentration fluorescence assay. An
inhibitor binds to MMP enzymes which prevents the degradation of a substrate by
stromelysin, gelatinase, or collagenase. The substrate has attached to it a fluorescein and a
biotin moiety. The intact substrate then binds to an avidin-coated particle via the biotin

30 moiety. Once the particle is washed and dried, a fluorescent signal is generated since the
fluorescent group is attached to the particle. Without an inhibitor present, the substrate is
degraded by MMP enzymes and the fluorescein group is removed, therefore, no
fluorescent signal can be detected. Testing compounds are dissolved in DMSO to the
desired concentration, then the solutions are diluted to 1:5 with MMP buffer (50 mM

35 Tris-HCl, pH 7.5; 150 mM NaCl; 0.02% NaN3). Serial two-fold dilutions of each
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benzenesul f onypgnpﬂqgm @ie p¢RIEed. 5 concentrated, activated enzyme sofution is transferred into

N- Hydr oxy- 2- hyg{cﬁ”ﬁlét@of(tﬁe ﬁ?ﬂn@%bm&mﬁ:dfl ah@hﬁ%ﬁm i3 ﬁlcwa}z@dmt%ﬂ?ﬁ B geddture for
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N Hydr oxy- 2- hy 4P ¥Rutes. (Timw& ﬁw substrarerfs thlaae@egﬁyp)atl nla&seﬁreamﬁymeeates are

(4- but oxybenzepesili@He)dAFCBE PracButer rd¥niherperarine.- AY eHiOAit2ehe substrate

1-net hyl tetrazol -5-yl)thi onet hxl 3- (4-but oxy benzenesul fony Q@r opl onam de;,
5 N- Hydr oxy-52- ixgHe ¥yoized vigh @ 4% pdgin-coued Wwam.pﬁmstewj\ft?r H{gp-the
(4-but Oxybenzen&%&k{r{g@%h}@rz,%%@@ ﬂﬁowm f‘ltratlon and washing of the beads. Ki values

N- Hydr oxy- 2- hydr oxy- 1- (pyri d-2-yl ) met y% hi orret - 3- (4- but oxy

benzenesul f onymsli'e@pia'éwawwhlh&sommﬁymz cmﬂaﬁalmeyowhmnvmwre shown in

H-im dazol - 2- yiraget hy ldohipeikis With 1tvel Ri values are expected to be more effective as MMP

(4- but oxybenzepesul f onyl ) propi onam de; N-Hy rox - benzyl -

H i mi dazol - 2- yinj*a%?rﬁyitt'hf’@ﬁ%%wuscwosm ms%éh ﬁé@hﬁeﬁ%gy@éﬁ?%ﬁm de;
N Hydr oxy- 2rohy aliQdptay tHePapdBideflet & Mx@aMctivir tiskueibohdels hi onet hyl -

(4- but oxybenzenesul f onyl ) propi onam de, t5

N- Hydr oxy- 2- hydr oxy- 2- ( 2- benzyl t hi o- 2- met hyl et hyl ) - 3- (4- but oxy

benzenesul f onyl ) pr opi onam de,

N- Hydr oxy- 2- hydr oxy- 2-[ 2- (pynd- 2-yl ) t hi 0- 2- et hyl et hyl ] - 3- (4- but oxy
benzenesul f onyl ) pr opi onam de;
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sul f onyl ) propi onam de,

N- Hydr oxy- 2- hydr oxy- 2- (1, 5, 5-t nnet hyl hydant oi n- 3-yl ) net hyl - 3-(4-chl oro
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which is
2-Fwdroxy-2-(g;§utylhydanton}s-yl)nethyl=§-(4-butoxybenzenesu|fonyl)propion

i c acid; 1

2- Hydr oxy-2- (1, 5, 5-t nnet hyl hydant oi n- 3-yl ) net hyl - 3- (4- but oxybenzene5

sul fonyl ) propi oni ¢ aci d; SCHEME |

2- Hydr oxy- 2- ( phenyl t hi o) met hyl - 3- (4- but oxybenzenesul f onyl )gr opigni ¢ aci d,

2- Hydr oxy- 2- (benzyl t hi o) met hyb- 3- (4- but oxybenzenesul f onyl ) ijpni ¢ aci d,

2- Hydr oxy- 2- (2- benzyl t hi o- 2- mgt hyl gt hyl ) - 3- (4RBut oxybenze Y&y - Propi o
nic acid; to 0 OEt -
2-Fwdroxy-2-(1-nethylhydan%on}s-yl)nefkyl-3-(4-ch|orobiphenyl
oni c acid, 9
2-Fwdroxy-2-(1-butylhydantoin-S-VI)nethyI-B;L:;pﬁlorobiphenylsulfonyl)-prop

ul fonyl ) prop

ionic acid,
2- Hydr oxy-2- (1,5, 5-trinet hyl hydant oi n- 3-yl) hyl - 3- (4- chl or obi phenyl |5
sul f onyl ) propi oni ¢ aci d; o

2- Hydr oxy- 2- (phenyl t hi 0) met hylo- 3- (4- chl or obi phenyl sul f onyl ) prgpi oni ¢ aci d.
2- Hydr oxy- 2- (benzyl t hi o) met hyl|| 3- ( -chlorobiphenylsulfonyg% Lopi opi ¢ acid,
2- Hydr oxy- 2- (pynd- 2-yl ) thi ~daHchl orobi phenyl sul f @I)propionic
aci d,

2-Fwdroxy-2-(5-nethylisoxazol-3-y?)nethy|thionethyl-3-(4-ch|orobiphenyl20
sul fonyl ) propioni c acid; 2-Hydroxy-2-[2-( 1-nethyl hydant oi n-Sﬁy [)-2-m

et hyl ethyl ]-3-(4-ch | orobi phenyl sul fonyl) propi gnic acid,

2- Hydr oxy- 2- (2- benzyl t hi o- 2- met hyl et hyl ) - 3- (4-€hl or obi phenyl sul f onyl ) - prop
onic acid, z5
2-FNdroxy-2-(1-nethyIhydantoin-3-y|)nethy|-3-(4-phenoxybenzgngsﬁlfonyl)prop
ionic acid; O

2- Hydr oxy- 2- (1- but yl hydant oi n- 3} y19 t hyl - 3- (4- phenoxybepg, | g&)propi
oni c aci d; EtO
2- Hydroxy-2- (1, 5, 5-trinmet hyl hydanggi n- 3-yl ) met hyl - 3- (4- phenoxybenzene3o

sul f onyl ) propi oni ¢ aci d; 6
2- Hydr oxy- 2- (phenyl t hi o) met hyl - 3-§ 4- phenoxybenzenesul f onyl ) propi oni ¢ aci d,
2- Hydr oxy- 2- (benzyl t hi 0) met hyl - 3t (4- phenoxybenzeghesul f onyl ) propi oni ¢ aci d,
2- Hydr oxy- 2-[ 2- (1- et hyl hydant oi #- 3-yl ) - 2- et byl et hyl J- 3- (4- phenoxybenzenes
ul fonyl ) propionic acid; 35 2-Hydroxy-2-[2-(1-nethyl-1

H i m dazol - 2-yl ) t hi o- 2- net hyl et hyl ] - (4-phenoxybenzenesu|fonglkﬂ(opionic
acid; 2 2 MAR 20:J 43 O “on

2- Hydroxy-2- (1,5, 5-trinet hyi hygan oin-%?yi)nethyl-3-(4-(pyj'
ul fonyl ] propi oni ¢ aci d; EtO "S_ : o SR,
2- Hydr oxy- 2- (phenyi f hl o) et hyl - 3- g-kﬁyrﬁd-4-yl)benzenesulfonylZpropionic

acid O ~-!-ly~lrnxy-2-(

1,5, 5-tri nPt hyi hydant oi n- 3-yl ) met lyl - 3- (4- (pyri d- 4-yl ) oxybenzen&sui f onyl ] pr
opionic acid. . A pharmaceutical conposition whi conpri ses an anount of
the conpound of claim1l effectivg to inhibit exgess matrix

nmet al | opr ot ei nase and a pharnmaceutically accepfable carrier. 8 A conpound
of daim1l for for use as a nedicanent. 9 . Use of a conpound of daim1 for
t he manufacture of a nedicanenb for inhibiting excess matrix

nmet al | oprot ei nase in a human sif f@ri ng Bron1or suscepti bl e to doﬂiseages
invol ving connective tissue_degrafdation. 10 ._The yse ofHdgim9 rgin
matri x nmetal t oprotei nases cofpri S€s cgﬁ{agenases, stronel ysins, [or ,°~gr

dai tedRio O

i
gel atinises. 11 . The use”fi g Wher€ln the disease rieba

connective tissue degradatjon is osteoarthrits, fieumatoid arthritis,
septic arthritis, osteopenthas such as osteoporosis, tunor netastgsis
(i nvasion and growth), periodontitys) gingivitis, corneal ulceration,
dermal ul ceration) or gastric ulceration.
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, 110% & ()- SyylO¥MIAVK ()- Sy* 10%vt $M&' ()-SI|[:bU310!S $ 8@! 109B& ()- )..
@' 109%tW4t&' () -

O
O NH, NH,
R
HO R, R HO_\H 2
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S @O%MAK () - S s%%' (g S 109MIME ()-S SYLOYMINE () -
S109MUAVE' ()- S 109 TASM'YT] [ NA41010  SL10%EME ()-@ S ! 109V () -
U 10% $& ()-S 5510%Mﬁwz@z)alkesyl @ 109098 ()-S S109VAVE ()- Y] v|[: NA41010
S$109UNBE’ (5) - S! F é(”)y,@Sf &LOYUAE ()-S Sf &LOWME! () -

SS109VUAVE () - f sww 5{Y8NA4101 $ 0109%&' ()--!S0109%M M & ()-

,) 10%09& ()-1S, )10%?/9|\/9&<C( Cs SHAAMPAE ()-T S, &SL0%MNE () - T*vU410
S3GL0% h% & () - SY(e’t)OO/‘ h@6HR), (0 THEARAMEOMIALOMIYM S8LOIMIAE! () -
Ss610%VAVE! () - 855 omw/ﬁo%ﬁ $#{Z9vUA10 S 10%# & ()-@ 10%%: ()-@
S,:10% h9% & () - ()-@ BG@10% & ()-@SY10% ho% & () -

#y+6_{ Z9vU410 3%10;9)’} &L $10% h% & ()-!SL! 10% 0" 0& ()-T

S910% h% & {) - N -(CHinQ

1) -(CHy)-Q or -(CHy)-X-R,, cptionally the -(CHy),- chain can be substituted
with one or two C,.4 alkyl or phenyl, which in turn can be substituted with one to three
halo or C4 alkyl, or

) -(CH2)nCHRsRs;

25 Rjis

a) H,

b) C..s cycloalkyl,

c) Ci4 alkyl, or

d) -(CHa)n-phenyl;
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()-']eGH4109%GHG () -' ] 10YCOHGE () - LOUCOHGE' () - LOUSOHGE () -' ] L0USOHGE () - eE
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O#G&' ()-./0123@FQ =10%C0OHG ' fs109& ()-° &LO%B&E ()-'

' 109%& () - 10 0GO#GLOGOHGLOYGOHGE () -' ] Q j nvz| [: ~=10% " $10% & () -, -
@L0%t& ()- @L0%&'d)- H310%!z& ()- 31098& ()- ,31098& ()-|[: =10%

10l /109%8& ()- {1/ 0/#&'6{,)'1 |/ 10% _& ()- “$10% ()-, # S1008& ()-,
“$1098& ()-, | [ =10% F1698 8 () Fiowyzy& ()- 3 10%!q& ()- 3

10968 () - @109 #&'q)) - 4-(CHRISWE'of) - | [ 1 ~=10% ' F10% & ()- F10%& () -
F1006#& ()- F10% &) - _g@p@_ﬁ;&'()- F10%u d& ()-*-./0?| obU4

PS*10%g+& ()-710 10’10 ST 7 ()-s "L.10%& ()-s L.10%& ()-s L.10%
r& ()-s?S fty)@84 E0S*10%&& ()-71 2° S*109%8& ()-7 H PS*10% & ()-7

1 S* 108 & ()-7!< S*HH% &, hiyi! & 10%& () - 7{ YBbU4

S*1096q+5&' () - 7! *S*10% " '_&'&)-7 1 S*10% ' *& ()-7'0S*10%] q] & ()-7
S*1096N#5& ()-7 hSPLOVA @ OR7+ - @U4 s10%A$L& ()-  (10%A$L& () -

10/ */ 10/ */ 18/ *Rg 8* 10% */ & ()-7 S*109099& ()-7 LS*10%@B& ()- 7@INY kp| [: vU4

=" S10%"}& ()- s“)Slo%z‘{b%()- ST S10% S\ & () - y31098& ()- My310%#& () -
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a) H,

20 b) Ci4 alkyl,
c) -(CHz)n-phenyl,
d) -C(=0)-R,,

e) -S(=0)3R3, or
f) -C(=0)OR,
25 Rgis
a) Ci4 alkyl, or
b) -(CH2)n-phenyl,
Yis
a) -OH,
30 b) -NRgR 0, OF
c) fluoro;

Rg and Ry are the same and different and are
a) H,
b) -C(=0)-R,,

) -C(=0)-0R,, or

) -C(=0)-NHRy;
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10%1& ()-& 1s10% L& ()-;AT|[:vU4 10%!'& ()-& X109 & ()-& 1 10%R& ()-& <
104 $| & ()-& 109 M8 ()-& R2010% ( & ()-&Tijkl~vU4 /; 10%$& ()-2 ZHMAR 2002
109" L& ()-L ¥, 10%" & ()-L PLOY®F'6& () - 710L$L10L$L19L$L
-10%_$L&'()-|[:v4®4/ Ly4d 10%" & () - wF S10% & () - F S10% & ()- PF
SI0%J& () - (F S109%&' () - F S10%&& ()- !, 4|[:vW4 [ @ 108 & ()- v @
1094 1& () -  Lwdi A0%8raeN&odykic, or Bkdfocyclic aromatic moiety,
het i1s 5- to 10-membered unsaturated monornonocyclic or bicyclic heterocyclic maiety
having one to three atoms selected from the group consisting of oxygen. nitrogen, and
sulfur,
5 Qs 5-.to 10-membered saturated monocyclic or bicyclic heterocyclic moiety haung.one.
to two atoms selected from the group consisting of oxygen, nitrogen, and sulfur,
aryl, het, Ci.42 alkyl, Cq4 alky! C,.4, alkenyl, C,.12 alkynyl, -Cag cycioalkyl, -Ca.q
cycloalkenyl, Q and phenyl being optionally substituted;
his0,1,2,3,4 5 0r6,iis1,2,3,4,5,6,7,8 9, 0r10, Jis 0,1, or 2, and
10  with the following provisos:
a) where Ry is C1_g alkyl, Y is other than -NRgR 1,
b) where his 0, het 1s attached to the «-position via carbon atom of heterocyclic
moiety, and

c) where h1s 0, Q is attached to the a-position via carbon atom of heterocyclic

15  molety
2 A compound of formula | according to claim 1 wherein
Rq1s
a) C4-10 alky!,
b) -(CHp)p-aryl, or
20 c) -(CH2)p-aryl substituted with C1_4 alkyl, Cq_4 alkoxy, phenyl, 4-
chiorophenyl, O-phenyl, het, O-het, halo, -NO5, -CF3, -CN, or -N(C1._4 alkyl)y,
Rois
a) -(CH2)4-Q, or C(CH3)2-Q or
b) -(CH2),'—X-R4I C(CH3)2-X-R4 ,
25 Xis
a3 -S(=O),
b) -NR7-,
Ry is
a) H,
30 b) C1-g alkyl,

c) -(CH2)p-phenyl,
d) -(CH9o)x-phenyl substituted with one to three Cq.4 alkyl, Cq_4 alkoxy,
phenyl, C1.4 phenoxy, het, halo, -NO5, or -CN, or
e) -(CH2)4-het;
35 Ryis
a)  -C(=0)-Rg,
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20

25

30

& ()-'$ s310%NV& () -
a) -OH,
R3. aryl, het, Q, h, i jare as defined abave, and with the proviso that where h1s 0, Q 15
attached to the ¢ -Position via carbon atom of heterocyclic moiety
3 A compound of formula | acouruniy o claim 1 wheremn
Rqis
a) -(CHz)h-phenyl, or
b) -(CHg)h-phenyl substituted with Ci4 alkoxy, phenyl, 4-chlorophenyl, O-
phenyl, O-(pyrid—4-yl) or halo;

Rpis
a) (CH2)r8(=0)5-Ry, or
b} -(CHy)NHRy,

Rq1s
a) Cq-g alkyl,

b) -(CHZ)h-phenyl, or
c) -(CH2)p-phenyi substituted with one to three C4_4 alkyl, C1.4 alkoxy,
phenyl, Ciq phenoxy, or halo,
Ry1s
a) -C(=O)C1_4 alkyl,
b) -C(=O)C3_5 Cycloalkyl,
c) -C(=O)(CH2)h-phenyl, or
d) -C(=O)-(CH2)h-phenyl substituted with one to three C1.4 akyl, Ci.4
alkoxy, or halo;
Yis
a) -OH:
and frand i are as defined above
4 A compound of formula 8

(S
Y
O

8

or pharmaceutical acceptable salts thereof wherein R, |, Rzand Y are as defined in
claim 1

5 A compound of claim 1 which is
N~Hydroxy-2-hydroxy-2-[(4-methoxybenzenesulfonyl)methyl]-s-(4-
phenylbenzenesulfonyl)-propionamide,



$310%Dp#D& () -+, : BLXfonl*! 3 10%D& D& & ()-m "3 10%& ()-m hO3 10%& ()-m
@10%I3& ()- “sYL0%I$& ()- (yl0%I$& ()- 10 of [[:-!10*d$*0 #10% DY &AQ 2000
i #10UGHGR' ()- -0 #109B! B& ()- BO3 10% & ()-m D3 10%t& ()-m M 3
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fuorobenzenesulfonyl -propionamide,

N-Hydroxy-2-hydroxy-2-[{(4-methoxybenzenesulfonyl)methyl]-3-(4-n-

butylbenzenesulfonyl)-propionamide,

ta

*N-Hydroxy-2-hydroxy-2-[(4-methoxybenzenesulfonyl)methyl]-3-(4-
methoxybenzenesulfonyl)-propionamide,
N-Hydroxy-2-hydroxy-2-[(4-methoxybenzenesulfonyl)methyi]-3-(N-
benzenécarbonylamino)—propionamide,
N-Hydroxy-2-hydroxy-2-{(4-methoxybenzenesulfonyl)methyl]}-3-[N-
10 (cyclopentylcarbonyl)amino]-propionamide,
N-Hydroxy-2-hydroxy-2-[(4-methoxybenzenesulfonyl) methyl]-3-(N-(4-
methoxybenzenecarbonylyamino)-propionamide,
N-Hydroxy-2-hydroxy-2-(1-methylhydantoin-3-yl)methyi-3-(4-
methoxybenzenesulfonyl)propionamide,
15 N-Hydroxy-2-hydroxy-2-(1,5,5-trimethylhydantoin-3-yl)methyl-3-(4-
methoxybenzenesulfonyl)propionamide;
N-Hydroxy-2-hydroxy-2-(1-methylhydantoin-3-yl)methyl-3-(4-butoxy-
benzenesulfonyl)propionamide;
N-Hydroxy-2-hydroxy-2-(1-butylhydantoin-3-ylymethyl-3-(4-butoxy-
20 benzenesulfonyl)propionamide;
N-Hydraxy-z-hydroxy-Z-(1 \5,5-trimethylhydantoin-3-yl)methyl-3-(4-butoxy-
benzenesulfonyl)propionamide,
N-Hydroxy-2-hydroxy-2-(methylthioymethyl-3-(4-butoxybenzenesulfonyl)-
propionamide,
25 N-Hydroxy-2-hydroxy-2-(phenylthio)methyi-3-(4-butoxybenzenesulfonyi)-
propionamide;
N-Hydroxy-2-hydroxy-2-(benzylthio)methyl-3-(4-butoxybenzenesulfonyl)-
propionamide,
N-Hydroxy-2-hydroxy-2-(pyrid-2-y!)thiomethyl-3-(4-butoxybenzenesuifonyl)-
30 propionamide;
N-Hydroxy-2-hydroxy-2-(2-methyl-5-0x0-6-hydroxy-2,5-dihydro-1,2,4-tnazin-3-
yl)thiomethyl-3-(4-butoxybenzenesulfonyl)propionamide,;
N-Hydroxy-2-hydroxy-2-(2-aminothiazol-5-yl)thiomethyl-3-(4-butoxy-
benzenesulifonyl)propionamide;
35 N-Hydroxy-2-hydroxy-2-(2-methyl-1,3 4-thiadiazol-5-yl)thiomethyl-3-
(4-butoxybenzenesulfonyl)propionamide,
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I iéoo/ggg&(%i_pg@tﬁg%ﬁ%né&wﬁgog onm%&%&& ()-10%R9&& ()-109%R9&R& () -
10%89&& () - 10%RY&& NyIOHRIHLAOXY-2 SoxRivkey M ettoRyeiY F§-(kRaa<y- 1096& () -
1098 () 10WBGihes KA Opnan UGS () -pX<t 1008E () 10984 ()-
10%&.()_ lOO/GS&I() l'? X84 1098& () - nd B¢ 82?@“ metﬁ‘t}% .
1098& ()- 1098& ()Nrugsexastydrpgygs! Methyrbose; ‘(’50 et TeR ol e () -
10 (4-butoxybenzenesulfonyl)propionamide;
N-Hydroxy-2-hydroxy-2-(1-benzyl-1H-imidazol-2-yl)methylthiomethyl-3-
(4-butoxybenzenesuifonyl)propionamide;
N-Hydroxy-2-hydroxy-2-(5-methylisaoxazol-3-yl)methylthiomethyl-3-
(4-butoxybenzenesulfonyl)propionamide,
15 N-Hydroxy-2-hydroxy-2-(2-benzylthio-2-methylethyl)-3-(4-butoxy-
benzenesuifonyl)propionamide,
N-Hydroxy-2-hydroxy-2-[2-(pyrid-2-yl)thio-2-methylethyl]-3-(4-butoxy-
benzenesulfonyl)propionamide;
N-Hydroxy-2-hydroxy-2-(1-methylhydantoin-3-yl)methyl-3-(4-chlorobiphenyi-
20 sulfonyl)propionamide;
N-Hydroxy-2-hydroxy-2-(1-butylhydantoin-3-yl)methyl-3-(4-chlorobiphenyl-
sulfonyl)propionamide,
N-Hydroxy-2-hydroxy-2-(1,5,5-tnmethyihydantoin-3-yl)methyl-3-(4-chloro-
biphenylsulfonyl)propionamide;
25 N-Hydroxy-2-hydroxy-2-(phenyithio)methyl-3-(4-chlorobiphenylsulfonyl)-
propionamide;
N-Hydroxy-2-hydroxy-2-(benzylthio)methyl-3-(4-chlorobiphenylsulfonyl)-
propionamide;
N-Hydroxy-2-hydroxy-2-(pyrnd-2-yl)methylthiomethyl-3-(4-chlorobiphenyl-
30 sulfonyl)propionamide;
N-Hydroxy-2-hydroxy-2-(5-methylisoxazol-3-yl)methylthiomethyl-3-
(4-chlorebiphenylsulfonyl)propionamide,
N-Hydroxy-2-hydroxy-2-[2-(1-methylhydantoin-3-yl)-2-methylethyl}-3-(4-
chlorobiphenylsulfonyl)propionamide;
35 N-Hydroxy-2-hydroxy-2-[2-(pyrid-2-yl)thio-2-methylethyl]-3-(4-chloro-
biphenylsulfonyl)propionamide;
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N-Hydroxy-2-hydroxy-2-(pyrid-2-ylymethyithiomethyl-3-(4-phenoxybenzene-
sulfonyl)propionamide,
1S N-Hydroxy-2-nydroxy-2-(1-methyl-1H-imidazol-2-yl)methylthiomethyl-3-
(4-phenoxybenzenesulfonyl)propicnamide,
N-Hydroxy-2-hydroxy-2-[2-(1-methylhydantoin-3-yl)-2-methylethyl]-3-(4-
phenoxybenzenesulfonyl)propionamide;
N-Hydroxy-2-hydroxy-2-[2-(1-methyl-1H-imidazol-2-yl)thio-2-methylethyl}- (4-
20 phenoxybenzenesulfonyl)propionamide;
N-Hydroxy-2-hydroxy-2-(1-methylhydantoin-3-ylymethy!-3-[4-(pyrid-4-yl)-
benzenesulfonyllproptonamide;
N-Hydroxy-2-hydroxy-2-(1-butylhydantoin-3-yl)methyl-3-[4-(pyrid-4-yl)-
benzenesulfonyllpropionamide;
25 N-Hydroxy-2-hydroxy-2-(1,5,5-trimethylhydantoin-3-yl)methyl-3-[4-(pyrid-4-
yl}benzenesulfonyl]propionamide,
N-Hydroxy-2-hydroxy-2-(phenylthio)methyl-3-[4-(pyrid-4-yl)benzenesuifonyl]-
propicnamide;
N-Hydroxy-2-hydroxy-2-(benzylthio)methyl-3-[4-(pyrid-4-yl)benzenesulfonyl]-
30 propionamide,
N-Hydroxy-2-hydroxy-2-(2-benzyithio-2-methylethyl)-3-[4-(pynd-4-yl)-
benzenesulfonyl]-propionamide;
N-Hydroxy-2-hydroxy-2-(1,5,5-trimethylhydantoin-3-yl)methyl-3-[{4-(pyrd-4-
yl)oxybenzenesulfonyl]propionamide or
35 N-Hydroxy-2-hydroxy-2-(benzylthio)methyl-3-[4-(pyrid-4-yl)oxybenzene-

sulfonyllpropionamide.
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propionic acid;
2-Hydroxy-2-(1,5,5-trmethylhydantoin-3-ylymethy!-3-(4-butoxybenzene-

5 sulfonyl)propionic acid; SR \ .
2-Hydroxy-2-(phenylthio)methyl-3-(4-butoxybenzenesulfonyl)propionic acid,
2-Hydroxy-2-(benzylthio)methyl-3-(4-butoxybenzenesulfonyl)propionic acid,
2-Hydroxy-2-(2-benzylthio-2-methylethyl)-3-(4-butoxybenzenesulfonyl)-propionic

acud;

10 2-Hydroxy-2-(1-methylhydantoin-3-ylymethyl-3-(4-chlorobiphenylsulfonyl)-

propionic acid,
2-Hydroxy-2-(1-butylhydantoin-3-yl)methyl-3-(4-chlorobiphenylsulfonyl)-propionic
acid,
2-Hydroxy-2-(1,5,5-trimethylhydantoin-3-yl)methyl-3-(4-chlorobiphenyl-

15 sulfonyl)propionic acid;
2-Hydroxy-2-(phenylthio)methyl-3-(4-chlorobiphenylsulfonyl)propionic acid.
2-Hydroxy-2-(benzylthic)methyl-3-(4-chiorobiphenylsuifonyl)propionic acid,
2-Hydroxy-2-(pyrid-2-yljthiomethyl-3-(4-chlorobiphenylsulfonyl)propionic acid,
2-Hydroxy-2-(5-methylisoxazol-3-yl)methylthiomethyl-3-(4-chlorobiphenyl-

20 sulfonyhpropronic acid;
2-Hydroxy-2-[2-(1-methylhydantoin-3-yli)-2-methylethyl]-3-(4-chlorobiphenyl-

sulfonyl)propionic acid,
2-Hydroxy-2-(2-benzylthio-2-methylethyl)-3-(4-chlorobiphenylsulfonyl)-propionic
acid,

25 2-Hydroxy-2-(1-methylhydantoin-3-yl)methyl-3-(4-phenoxybenzenesulfonyl)-

propionic acid;
2-Hydroxy-2-( 1-butylhydantoin-3-yl)methyl-3-(4-phenoxybenzenesulfonyl)-
propionic acid;
2-Hydroxy-2-(1,5,5-trimethylhydantoin-3-yl)methyl-3-(4-phenoxybenzene-

30 sulfonyl)propionic acid;
2-Hydroxy-2-(phenyithio)methyl-3-(4-phenoxybenzenesulfonyl)propionic acid,
2-Hydroxy-2-(benzylthio)methyl-3-(4-phenoxybenzenesulfonyl)proptonic acid,
2-Hydroxy-2-[2-(1-methylhydantoin-3-yl)-2-methylethyl}-3-(4-phenoxy-

benzenesulfonyl)propionic acid;

35 2-Hydroxy-2-[2-(1-methyl-1H-imidazol-2-yl)thio-2-methylethyl]- (4-phenoxy-

benzenesulfonyl)propionic acid;
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