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. METALLOPROTEI NA: wmm“m f the Invention The i %ﬁidﬁ%ﬁﬁﬂﬁ

sul fonyl am no a \‘ nyl am no hydroxam c acid derivatives and to

processes for their .ggeparation) phar mateuti cal conpositions conprising

sai d conpounds, a nethod of inhibiting matri x- degradlﬁg net al | opr ot ei nases
in namuamuvwwmn:neawwﬁauwnmlwmmx-ml METALLOBBOTEINASES

medi cang rarirolioREGid-suibagla BoRIAR -gothampe.-am no acid and
sul fonyl am no ydroxamc aC|d derlvatlves of formula | Y Z )yn N, ~~O ( ~

2)m X (I') in which Wis -OH or -NHOH, X is a) an unsubstituted or

- substituted heterocyclic radi cmntety®ftifdinventiohhe group consisting of
pyrrolidinyl, pyrrolyl, pyrazolyl, oxetanyl, pyrazolinyl) imdazolinyl,
I m dazol i di nyl, oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl,

t hi azol yl I nyl ,
furyl, tetraﬁbﬂweﬁ ury?gﬁtg)g(%%@¢%ﬂxéfﬁlg%?g{yH§§@'%+ﬁgr gfdr%bﬁﬁ‘pééﬂ

2- oxopi penvﬂtwag and to prospsgesfoihairipreparatian, phamhanguticdl compositiensegamprising

azepi ny| iyl Wi : | ' :

t et rahy ?'g;éf/)r zf% Ef‘agrf%%ghhoﬁ & "ﬁ%' "ﬁé@o@%@%@gHeﬁlﬁgﬁé'Bﬁsﬁ "r‘nr/rll a"““F']soxi de,
t hi anor pbingisagh cempdwnds arid t&edusaxm ltheerse, darigativiis\agmoedicaimatitex ot hi enyl )
benzot hi azol yl , benzoxazol yl, quinuclidinyl, quinolinyl,

t et rahydroi soqui nol i nyl) isoquinolinyl, benzimdazolyl, benzopyranyl,

i ndol i Z: nyl )lhbfpi’%ahtllfnvlbntimewii@md sqlfgﬁ]l,d)aﬁ:ridadid abd(l;paltulmyraaﬂw hydroxarici nyl ,
qui noxal i ny i ndaz rrol opyridy uropyridi ny
d|hydroﬂﬁﬁi%%gﬂmﬁ?é§3¥yﬁ*fﬁlhydrqu|nazoI|nyI) t et r ahydr oqui nazol i nyl and
10 to 15 nenbered tricyclic ring systens |zh have at | east one
heteroatomin at | east one carbon.ato ikng ring, in which each ring
of the *coooo2* 4-30382/ A/ CGC 1982 12h elic radical containing a
het eroatom may have 1, 2 or 3 w% oala | ected from nitrogen atons,
oxygen atons and sul fur atonms; Withjthej viso that when X is a nitrogen
contai ning heterocyclic radical, trR)heDerocyclic radical is attached to
the (CH2) mnoiety by a ring nltrogeh and the proviso that nitrogen and

sul fur heteroatons of the heteroch]lc radi cal may al so be oxidized; b)
-NR~S02R2) in which R~ is hydrogen, alkyl, heterocyclylal kyl, aralkyl or
heteroaryl al kyl and R2 is hydrogen, al ki®, heterocyclylalkyl, aralkyl,

het er oagylakky! . aryl or heteroaryl; c) heterocyclylal kylthio;

W is -OH or -NHOH;
Xis
a) an unsubstituted or substituted heterocyclic radical, selected from the group consisting

of pyrrolidinyl, pyrrolyl, pyrazolyl, oxetanyl, pyrazolinyl, imidazolinyl, imidazolidinyl,
oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl,
isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl, oxadiazolyl, piperidinyl, piperazinyl,
2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, azepinyl,
4-piperidinyl, pyridyl, pyrazinyl, pyridazinyl, tetrahydropyranyl, morpholinyl,
thiamorpholinyl, thiamorpholinyl sulfoxide, thiamompholinyl sulfone, 1,3-dioxolane,
tetrahydro-1,1-dioxothienyl, benzothiazolyl, benzoxazolyl, quinuclidinyl, quinolinyl,
tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl, benzopyranyl, indolizinyl,
benzofuryl, chromonyl, coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl,
pyrrolopyridyl, furopyridinyl, dihydrobenzoisothiazolyl, dihydroquinazolinyl, tetrahydro-
quinazolinyl and 10 to 15 membered tricyclic ring systems, which have at least one
heteroatom in at least one carbon atom-containing ring, in which each ring of the
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d) - CONKARIBAACHG 19922 and R3 taken together with the nitrogen atomto
which they are attached forma 5to 7- nmenbered ring, which may optionally

. contain anot her heteroatom sel ected from oxygen) nitrogen and sul fur; or e)
-NR~COR2, in which R~ is hydrogen, alkyl, heterocyclylal kyl, aral kyl or

het eroaryl al kyl and R2 is hydrogen, het2rocyclylal kyl, aralkyl,

heteroaryl al kyl or aryl; Y is carbon, nitrogen, oxygen or sulfur) provided
that when Y is carbon, nis 2; Zis alkyl, aryl, alkoxy, aryl oxy,

ar al koxyar yhet gumauiaat é‘drﬁﬁhhﬁb a m&%ﬂﬁhﬁ )Hay niaew Q%YQ'Ré'teroBWé@édéd)XY)

- CONR2R3, R~COOR4, or -SOZR2, in which
R~ is hydro&@ﬁ‘ nitsege atomwatwaawsv'ﬂumm% or heteroarylal kyl and RZ
and R3 are Wﬁwa@eg&'matwn%eﬂap%guﬁ egRERIGd(EoM) Al kadicaldtha! k!

het er oaryl a , aryl or heteroary en together wit h the
ni trogen at bmemym redicahis\atiaekedhiorthe KCH:)k oraiety bg 2 ring mitrogemend the Rrovise

i 1 ogen andiot pgeH o Suduchdpkieils RS HERI PR RBaRA) RO iR

het er oar yb) -NRS6hRademhichan i nteger fromone to six; and n represents t he

7t eger N Rl ioad{ i nESCTRG RIS cPEEREAARy R © <o oo

nmet al | opr ot Bblsamekogaam alkyk hateedaykclyfatkyl, tanedkyl,rhedé marylalkyl, arylrod ihetesoaryl; el at ed

t her et 0. 4- 3038 A% 1982 -3 Detailed Description of the Invention The
pr esent .ﬁl/%?{PP&Mc}S' s for conpounds of formula I, pharmaceutical ~ ~
AUK Z~~Z dp/GONRiRpmswhioll oyi ng such conpounds and for methods of using
such conpoupds j st.ed bel W are def.ini ns ous te ed t

oscr | bar hEs BB BeefALalh weosen A S IS atather o 8351 y <o
the terns agp rhA¥mBeRduirRgwhithahgheptionhiiecditdis ahbbie hétdrdatdr eefectditordr €
otherwise limted jn Srﬁgd fi glffl nstances either individually or as part of a

| arger gr oupYY9ePnBitrogeRANd SYIlIGeR | i c radical' refers to an optionally
subst i t ut gfl.nA @OR,, MAVMERL ed or unsatur ated, aromatic or nonaromatic cyclic
group, for exanple, which is a 4t nbered rmnocycl i c) 7 to 11 nenbered

bi cyclic) oRtishydsoges. ﬁ%@?'@&’%’?b’@i}%’l laf,a"FM' aphelprapdglkylidngh has at | east
one" het er 0akOrg yardor, A3HoQRSIaNG] BRTIGRRAERRIAMbNEE  ng. Each ring of

the heterocyclic radicals confaini’'ng a heteroatom nmay have 1, 2 or 3
het er oatfma@eneatrwm 1OBYGEH] Q"r%‘ﬁéh metheWYmMcmmsﬁu fur atons,

where t t dlzed
Exenpl arﬁg Q % K'B'Slg é—gr oC c?ﬁé%%ué?gﬁ?ﬁmﬂeg&eé@ rro ?(te%yayf
pyrazol yl , bR*@tQﬁMny, p?@b‘ﬂnﬁn NNRGOAR HHOANRRs '@ﬁ@ﬂﬁf@d NlﬂfﬁQIQBanl’dl nyI
oxazol yl, ox vﬂ,}{ t hi azol yl, isoxazolyl) isoxazoli nyI t hi adi azol yl,
thiazolidiny , |sot azol yl, isothiazolidinyl, furyl, thienyl,

t et r ahydr of uryl B1 istwdragen| glkyl, mtptﬂCdelawl angikytorchaterpatylakkybrodi per azi nyl ,

R e e el

t et rahydropyranyl 91etemqnﬁdkyln9ﬂyl orthatemfaryphml inyl, thi am)r phoI i nyl sul foxide,

it oot ! b ehdodl S ik SR HoRn sy Hicifodtin 2

benzot hi azol yl ) baBz wa-znémbereldetmgowmchm)dy, opiohallycdonthimzhothegrihetetoatyrh,

t et rahydr oi soqui nol,i i sogui nol.jn m dazol yl , benzopyranyl,
i ndol i zi nyl) benz?ﬁ'ﬁ‘%f‘)ﬁo ’@ﬁﬁﬂy‘?'{miﬁfbﬂﬁﬁ“ﬁ , benzopyranyl , cinnolinyl)
qui noxaRi isydlkyl] vel@poyolylalkyl aralkyl, aflil oyhetemaeyh as furof 2, 3-c] pyri di nyl,

furo[3,2-h 3:b ridinyl)) pyrrolopyridyl)
di hydro%ﬁk@égﬂg réglﬁgﬂfro ‘“&ﬁpa"s%ﬁ%dol yl, di hydro qui nazolinyl (such as
3, 4- di hpdéprederas thelinteger ohé bytwo;, t et r ahydr oqui nazol i nyl and the |ike.

gt TR e NG SR

Compounds of formula | are inhibitors of matrix-degrading metalloproteinases and are

useful for the treatment of conditions related thereto.



car bazol4y3Q382AEHo 983 phenanthrolinyl, acridinyl) phenanthridinyl 01 AUG 2002
xant henyl and the like. The term "heterocyclic radical' also includes
.substituted heterocyclic groups. Substituted heterocyclic groups refer to
het erocyclic groups substituted with 1, 2, 3, 4 or 5 of the foll ow ng:

4- 3038?JA/ CCC 1982 -4 (a) al kyl; (b) hy@roxy (or protected hydroxy); (c)
hal o; (d) oxo (i.e. = O; (e) amno, al kylamno or dial kylam no; (f)
al koxy; (g) cycloal kyl; (h) carboxy; (i) heterocyclyloxy; Q

al koxycar bonyl, such as Unﬁgmfe'ﬁ[%%‘ilﬂﬁawttﬁémﬂahbonw; (k) carbanyl)
al kyl car banyl or dial kyl carbanyl; (1) nmercapto; (m vitro; (n) cyano; (0)

sul fonam do, am nosul fonyl, al kyl or dial kyl sul fonyl; (p) aryl or

het or oaryi | Bkl iiARRGTHINGS (F dorfSl BRI AN pphHadilfbd i o: (1)

aryl oxy; ornyl; ary aryl substituted
wi t h al lepmposifichoemployingsduchcpmpoydde apd fametbodsofwdirgsunh, campduadsam no or
hal o. O

1 . Af ~~ 200 . "al kyl" refers t ti ' e
ot r o gniisifd Briof e SBRRIO RS B ol borals Bt T BnctBiel 186 otmboRhEE oA Wian
pr ef er alimvenfion.oTHese ajelinitions appip tepther terms as trslyi dreiused tHréydhoyt thepspacifichtime
met hyl ) et hyl ro . _but yl entyl ). hexyl ., heptyl).octyl _the various
br ant hidUiupgs tef a6k inersie finye8 L tRkce s neas e inbiifiialy or b BatB) p
| sohexyllargés g@duppt hyl pentyl, 2,2, 4-trinmethyl pentyl and the |ike.
Substituted al kyl groups include said alkyl 4-30382/ A/ CGC 1982 0 1 A~IG
2002 -5 groups substituted by one or nore substituents selected from

hal ogen, al koprg)tefi Chetatdeytlic rhdigalo XeferstiianCoptivhallysubstitat, Alllylsaturhted bhe
term "al koxy" refers to any of the above al kyl groups |inked to an oxygen

atom THEsaRFatled RPBAliK 9f noRIPEALC PYPIs HoHPa iU PXBTEIS: WGP Ghionb
cont ai NinighadyliR, 716 i MndiAABABICYEAA) of X6 PS5 RidHHbersd BloBRing sydfidn St hexy!

bei ng prefer
has at least one heteroatom in at least one carbon atom-containing ring. Each ring of the
heterocyclic radicals containing a heteroatom may have 1, 2 or 3 heteroatoms selected from
nitrogen atoms, oxygen atoms and sulfur atoms, where the nitrogen and sulfur heteroatoms
may also optionally be oxidized.

Exemplary monocyclic heterocyclic groups include pyrrolidinyl, pyrrolyl, pyrazolyl,
oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl, oxazolyl, oxazolidinyl, thiazolyl,
isoxazolyl, isoxazolinyl, thiadiazolyl, thiazolidinyl, isothiazolyl, isothiazolidinyl, furyl, thienyl,
tetrahydrofuryl, oxadiazolyl, piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl,
2-oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, 4-piperidinyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, tetrahydropyranyl, morpholinyl, thiamorpholinyl, thiamorpholinyl sulfoxide,
thiamorpholinyl sulfone, 1,3-dioxolane and tetrahydro-1,1-dioxothienyl, and the like.

Exemplary bicyclic heterocyclic groups include indolyl, benzothiazolyl, benzoxazolyl,
benzothienyl, quinuclidinyl, quinolinyl, tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl,
benzopyranyl, indolizinyl, benzofuryl, chromonyl, coumarinyl, benzopyranyl, cinnolinyl,
quinoxalinyl, indazolyl, furopyridinyl (such as furo[2,3-c]pyridinyl, furo[3,2-b}pyridinyl} or
furo[2,3-b)pyridinyl), pyrrolopyridyl, dihydrobenzoisothiazolyl, dihydroisoindolyl, dihydro-
quinazolinyl (such as 3,4-dihydro-4-oxo-quinazolinyl), tetrahydroquinazolinyl and the like.

Exemplary tricyclic heterocyclic groups include tetrahydroimidazo[1,5-blisoquinolinyl,
carbazolyl, benzidolyl, phenanthrolinyl, acridinyl, phenanthridinyl, xanthenyl and the like.

The term "heterocyclic radical” also includes substituted heterocyclic groups.
Substituted heterocyclic groups refer to heterocyclic groups substituted with 1,2, 3,4 0r5
of the following:



The t er #r3038RHAJERC 1982 hal 0" refers to chlorine, bromine, iodine angl{ AUG 2002
fluorine. The term"aryl" refers to nonocyclic or bicyclic aromatic
. hydrocarbon groups having 6 to 12 carbon atons in the ring portion, such as
phenyl, naphthyl, tetrahydronaphthyl, or biphenyl groups, each of which may
optionally be substituted by one to fow-substituents such as al kyl, hal o,
hydr oxy, al koxy, am no, thiol, vitro, cyano) carboxy) heterocycle and the
like. The term"aral kyl" refers to an aryl group bonded directly through an
al kyl group, @ucglkgts benzyl. The term "aryloxy" refers to an aryl group
|l i nked to an‘oxygen’'atom The term "aral koxy" refers to an aryl group
bonded directlb)y hydroxytorprotatted hydmxy)ip. The term "aroyl" refers to
aryl-C(O-. I@e Egﬁ)m "het erocyclyl" denotes a heterocyclic radical. The
term "het erocycl yral kyl" denotes a heterocyclic radical bonded directly
t hrough an al(dly| oxo (ep= Ojhe term "het erocycl yl oxy" denotes a heterocyclic

roup bonded, t\hrough ap oxygen hridge. The term"heteroaryl” refers to an
grongti c het é?)ocﬁm%ocah@r'ﬁ'g? 9'%"59‘%@'%'" het eroaryl al kyl" refers to an
aromati c het ¢hocsikbxyg radi cal bonded directly through an al kyl group. The
term "hetero?r)yl sul fcin |" refers to heteroaryl-S(O2 . The term
" het er oar oyl '9reF>é9'%a‘in heteroaryl -C(O)-. Throughout the specification)
groups and s t capoy;s t hereof are chosen to provide stable noieties and
conmpounds. 4-30382/ Al CGC 1982 -6The conpounds of the invention depending
on the nat ur &) of heWREOYEWOKY:t uent s, possess one or nore asynmetric carbon
atoms. The rgsul hika%@mygggg{ 88 (Réubstiffsyt i oners and geonetric isoners
are enconpassed by the inStant invention. Preferred are the conpounds of
t he i nvention whioweralkoxycagmwligur ati on of the asymmetric carbon at om of |
conpounds of ghor L j the (R -configuration. Further preferre
ar gpt he conpcglf}ndgé%?m&g'?%?gmla%g'\’mi ch Wis -OHor -NHOH, X is an
unsubstitut ed or diglkylcaamylid het erocyclic radical, selected fromthe group
consi sting ofl? PY FePdd %;nyl , oxetanyl, pyrazolinyl, imdazolinyl)
i m dazol i di n)s , oxazgl 1'di nyl, isoxazolinyl) thiadiazolyl, thiazolidinyl)
i sot hi azol yl (m) soiéat azol i di nyl, fury!, tetrahydrofuryl) oxadiazolyl)
pi peridinyl,  pi perazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl,
2- oxopyr r ol o@nyﬁ’%—’ oxoazepi nyl, azepinyl, 4-piperidinyl, pyrazinyl,
pyri dazi nyl , (¢)et safonemigoy aaindsulfonyl paikyl ion;iia]kylbuBerWI;oEo: anel) . )
t hi anor phol i nwl , i hal.i nyl sul foxi de) thianorpholinyl sulfone
tetrahydro-i z%qu?%{)%ﬁ%afy& rahydro- 1, 1- di oxot hi enyl, qui nucli di nyl,
qui nol i nyl') igpoqalkplohrbopyloxypenzopyr anyl, indolizinyl) benzofuryl,
chrononyl, c I)JITB.I’i P%I benzopyranyl, cinnolinyl, quinoxalinyl) indazolyl,
pyrrol opyri dyl b ?%yl , di hydr o- benzoi sot hi azol yl,
di hydr oqui nats)l i agdthiof et r ahydr oqui nazol i nyl and 10 to 15 menbered tricyclic
ring systems,, which have at |east one heteroatomin at |east one carbon
at pm cont ai nithg ?WR’(},V' in which each ring of the heterocyclic radical
cont ai ni ng a(liet akptiiem nay have 1, 2 or 3 heteroatons sel ect _ed from
ni trogen ator@, &)I%g_en atons and sul fur atoms; and the renaining synbols
and radi cal s‘\Ylav k same meani ng as gi ven above.

(w)

arylalkyl; or

(x) aryl substituted with alkyl, cycloalkyl,
alkoxy, hydroxy, amino, alkylamino,
dialkylamino or halo.

The term “alkyl” refers to optionally substituted straight or branched chain hydrocarbon
groups having 1 to 8 carbon atoms, preferably 1 to 5 carbons. Exemplary unsubstituted
alkyl groups include methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, the various
branched chain isomers thereof, such as isopropyl, +-butyl, isobutyl, isohexyl, 4,4-
dimethylpentyl, 2,2,4-trimethylpentyl and the like. Substituted alkyl groups include said alkyl
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which Wis -OH or -NHOH, X is an unsubstituted or substituted heterocyclic
_radical) selected fromthe group consisting of pyrazolyl, oxetanyl,
pyrazolinyl) imdazolinyl) oxazolyl, oxazolidinyl, isoxazolinyl,

i soxazol yl, thiazolyl, thiadiazolyl, thPazolidinyl, isothiazolyl)

i sothiazolidinyl, fury!) tetrahydrofuryl, oxadi azolyl, piperazinyl,

2- oxopi perazi nyl, 2-oxopiperidinyl, 2-oxoazepinyl, pyridyl, pyrazinyl)
pyridaz '%des duBfitafbatyPolYd eMnibre SUbstehisslectddirgripialigeh! alkby, cycloalkyl,

t hi anor phol'i nyl sul f oXi de) thi anorpholinyl sulfone, 1,3-dioxol ane,

t et r ahy dWatoKy13niRobiHPeKANC Aot hi azol yI, benzoxazol yl, qui nucli di nyl,
qui nol i nyl, tetrahydroi soquinolinyl, isoquinolinyl) benzopyranyl,
benzofuryl, chrononyl, coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl,

i ndazol yl, pertemyialkaxyl refersde apy of therahoye @ikyl aroupe linksidde i@ argersy ptom.
4- 30382/ A/ CGC 1982 0 1 A~G 2002 di hydroqui nazolinyl, tetrahydroqui nazoli nyl
and 10 to 15 nenbered tricyclic ring systens, which have at | east one
het er oat om iTiedermh éeysloatkylB refarstosaturated cyeliciyarongrdngroupsicemtaipingediteh7 r i ng

et or oat DACRRNE B ORI, EFRLB MMy Bh SRARSRBIRRE i ur ot om:

and the renmai ning synbols and radi cal s have the sane nmeani ng as given

or N x e S R 8 TR e breh i dhg s GBI 1.0 o

nis tw,; Zis aryl) aryloxy) heteroaryl or heteroaryl oxy and mrepresents
an integer fromt to four. Particularl referred co unds of .t he
formula | ar %Tﬂ%m%r}"nr%ﬁséﬂ Wm°§yéi'ﬁqrbf'°¥'c%l—i?f"a£@ F'%&'B%g% gfeHeSAEMNG A ng:
1, 2, 3, 4-tb abrcaMuirforhs i theyring attich, @ueh a8 pRemA, iapyithyl, 3etfahddronaphthyl, or
trimethyl -2, 5-di oxoi m dazol jnyl; 4-pethyl benzenesu] f onyl am no;, or

115 RSBYTS0R e GhBAID ey PR RRBIN po SbSTREH by N fobg Sbstiants ar v

or het erspgh ¥k @iy, hXid, ydrakP &ilkoxy! drhiPeEthiol, hitrdl&yafs, carddxy! hetBroyéld aRdithat
when Y is carbon, n is 2; n represents the integer one or two and m
represeﬁ*g-an integer fromtwo to four. Particularly preferred conpounds of
the formula | are those in which Wis -OH and the renmai ning synbol s and
radi cal s have_ t he sanme neani ng as given above. Another preferred enbodi ment
of the i nventihgieim "aralipriarsdoan angrgrenmbonded digecinthyyah ancplkygrowgioH; X
I's - CONRGER asibBniftl Ch RZ and R3 taken together with the nitrogen atomto
whi ch they are attached forma 5- to 7- nenbered ring, which contains
oxygen as andiederméandoygireters to anayhgroun finked to anmxygenatorar yl or aryl oxy
and mrepres ul r ; \ ound
Bl s e‘l"htc.asti i ﬁcﬂa(ﬁ?@ r?@fmﬁgryi Groif bBfRded it HFEEGH &H alikdx gRRAEP

1, 2, 3, 4- t et r dihedewn “areyihafers ta.amil60)-qui nazol i nyl or

1,1,3-trioxo = 03 j i Yook arbon; nis twy; Zis
aryl or aryISévﬁean2¥ggegﬁﬁﬁeg%ﬁﬂ%gégég%%bcwyagﬁgﬁbstituted or substituted
by hal ogen ankherteine fhederonyalylaliyll denajes a hetenocyslic radicabbendedrditeatly threwgher r ed
enbomlﬁgﬁa&m Eﬁl invention is a conmpound of forrmula I in which Wis -CH or
- NHOH; 'S -ﬁ i , inwhich R is hydrogen and R2 is aral kyl or aryl; Y
i s carbon; n Th® temo 'helelosyalyleaR yleooteaaheteranytliongraprelet shrangh ah@xpgerf r om
three t%ﬁgagr. 4- 30382/ A/ CGC 1982 0 1 AUK 2002 g Also preferred is a
conmpound of forrmula 1 in which Wis -OH or -NHOH, X is -NR-S02R2, in which
R~ i s hydr ogdihedtann Riztermasil'efers heare ammyeatic lesdrégyiclic eadidaky | |

het er oaryl al kyl v h roacyl . Y i ! X LS. two. . Z i s, al kgxy or
aryl; and m ﬁﬁ%@i n%eégﬂgﬁw?#{@égrg?%? FOO?H ?ﬁO{Iﬁ%IC?\%?#I‘S&,C’!Ié ﬁ%ﬂgg%‘?ﬁq @éqclﬂ\}
accept allhmughkhsalkyf genp. aci di ¢ conpounds of the invention are salts forned
Wit h bases) I at.l oni |t.s suc s, al kald,~and al kaline earth neta
salts, such g@%gtg%? terlo?pﬁﬁ@aﬁ{rylp@?ggg?ﬁmer qz:ér@ " magnesi um as well as
anmoni um sal t®he tets Fhetsroaroynetens td hdteahy-Ceoyppni um di et hyl ammoni um  and
tris-(hydroxynet hyl)-nethyl.a niumsalts. S mlarl cid addition salts,
Such ws of - riReBbuL R et RaRy brolis Bodtsibaitveninsledl re ofRenan Bk oo
e. g. hydzamtdhidties and dompelhidslesul fonic acid) nmalefic acid, are possible
provi ded a basic group, such as pyridyl, constitutes part of the structure.
Compounds of fornula | where X is a heterocyclic radical or

het erocycl yl al kyl thio may be prepared from N-(di phenyl net hyl ene) gl yci ne t
butyl ester (commercially available) and conpounds of formula Y-(CH2) m X
‘(I n where Y is a |eaving group such as a halide such as chloride, brom de
or iodide; or a sulfonate such as net henesul fonate)
trifluoronethanesul fonate or net hyl benzenesul fonate (prepared as descri bed
inthe literature); by treatnent wwth a base such as sodi um or potassi um

o v



4- 30382/4A3038/A/GGEL 1962 - BU-0 \ "N\ v ~H2)m\ X Conmpounds of fornulal IAUG 2002
can be converted to conpounds of fornmula IV ONH2 t-eu-O (CH2)m~X (IV) 0 1
. AUK 2002 by treatnment with a mld acid such as 4-nmet hyl benzenesul fonic acid
in a organi c solvent such as acetonitrile and tetrahydrofuran in a presence
of a small anount of water. Sul fonylati®n of conpounds of forrmula IV with
sul fonyl chlorides such as 4' chl orobi phenyl -4-sul fonyl chloride or a
conmpound of forrmula V Z ~n Y ~ SOzCl produces conpounds of fornula VI.
4-30382/ A/ CCC 1982 -10 Y OH t-Bu-O N~S~O O (CH2)m /X (VI) 0 1 AUK 2002 The
sul fonyl ation can be carried out in the presence of a base such as
triethyl am rfbecompouadhel the ipteotiomdependingenytvei natyelof ¢ha sehstitueats, possess

di chl ) [l ' i de.
Sul fony RI<H e e EhiBE SatioX AlmsFS RLAHY dheRiredlsoriefs, Bhitimeit 4RY
Conpoundgonietricisomeérs avé encompessed by dind indtanbingemtjpmunds of fornula | where W

I's a hydroxyl group by treatnment with anhydrous acid such as
trifluoroacetic acid or hydrochloric acid in a organic solvent such as

di chl or onet Iresferred iafd fhgl cofipoandof wblinlenticreivhbrin thacconfiguration of the
asymmetric carbon atom of compounds of formula | is assigned the (R)-configuration.

Further preferred are the compounds of formula | in which W is -OH or -NHOH; X is
an unsubstituted or substituted heterocyclic radical, selected from the group consisting of
pyrrolidinyl, oxetanyl, pyrazolinyl, imidazolinyl, imidazolidinyl, oxazolidinyl, isoxazolinyl,
thiadiazolyl, thiazolidinyl, isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl, oxadiazolyl,
piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl,
azepinyl, 4-piperidinyl, pyrazinyl, pyridazinyl, tetrahydropyranyl, morpholinyl, 1,3-dioxolane,
thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, tetrahydro-isoquinolinyt,
tetrahydro-1,1-dioxothienyl, quinuclidinyl, quinolinyl, isoquinolinyl, benzopyranyl, indolizinyl,
benzofuryl, chromonyl, coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl,
pyrrolopyridyl, furopyridinyl, dihydro-benzoisothiazolyl, dihydroquinazolinyl, tetrahydro-
quinazolinyl and 10 to 15 membered tricyclic ring systems, which have at least one
heteroatom in at least one carbon atom-containing ring, in which each ring of the
heterocyclic radical containing a heteroatom may have 1, 2 or 3 heteroatoms selected from
nitrogen atoms, oxygen atoms and sulfur atoms; and the remaining symbols and radicals
have the same meaning as given above.

Another preferred embodiment of the invention is a compound of formula 1 in which W
is -OH or -NHOH; X is an unsubstituted or substituted heterocyclic radical, selected from the
group consisting of pyrazolyl, oxetanyl, pyrazolinyl, imidazolinyl, oxazolyl, oxazolidinyl,
isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyi, thiazolidinyl, isothiazolyl, isothiazolidinyl, furyl,
tetrahydrofuryl, oxadiazolyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxoazepinyl,
pyridyl, pyrazinyl, pyridazinyl, tetrahydropyranyl, morpholinyl, thiamorpholinyl,
thiamormpholinyl sulfoxide, thiamorpholinyl sulfone, 1,3-dioxolane, tetrahydro-1,1-
dioxothienyl, benzothiazolyl, benzoxazolyl, quinuclidinyl, quinolinyl, tetrahydroisoquinolinyt,
isoquinolinyl, benzopyranyl, benzofuryl, chromonyl, coumarinyl, benzopyranyl, cinnolinyl,
quinoxalinyl, indazolyl, pyrrolopyridyl, furopyridinyl, dihydrobenzoisothiazolyl,



react i of-30FB2ACET 1983 out wit hout sol vent when trifluoroacetic adl § A 2002
used. Conpounds of fornula I where Wis -NHOH can be obtained from
_conmpounds of forrmula | where Wis a hydroxyl group via a reaction with
prot ected hydroxyl am nes such as trityl-, allyl- or t butyl hydroxyl am ne.

The reactions can be carried out in the7presence of a coupling agent such
as 1-hydroxy-7-azabenzotriazol e and
1- (3-di net hyl am nopr opyl ) - 3et hyl carbodi i m de and a base such as

triethylan 0l i ' :

i chi o) SRS ulazbi. Bt REON) aa R0 8 MemaRpd BRI Gtems. |
The pr otwhigh mayegatdeqst ooeahetezoatemon atileast ahescarbdreatomacaritainingtring, in which

Al t ti . . k ' 0 j£ radical or
et or ooy erg s of PEBIR A hdbd el hirfod SmndARICR ML | oCL oot

f or mul a hetdroatorhs 3BLHINrOE@itdden atdriis, cRyGerd) atsnisSRndSuGHatoms; an€CeRa (VI1) O
1 A I%) and Rc are

~~ 2002, wher e I s an.integer, of 2 or 3.and Ra
indepen(ﬁ%’ﬁ?’lnﬂpgsgtymbgtlﬁ %“%?8{"8&'?% “@ﬁ 8%’85 _mqg&lnge?sa%q%? WMfen Ra is met hyl or
ethyl and Ro and Rc are e.g. t butyl) conpounds of fornmula VII can be
t ted wit b h as, lithium roxi de,. sodi .h oxXli .
bot asel um hy 4RO RIETTPALaTe Jog, CeTTROUI G Fommulsia Yyl i Obial okl s 2
tetrahydﬁtﬂj‘geh%htaihaqgﬁa@ro Kdvaarhl; ¥Tis 84Man ahdinds twe; 2 i aACaRRy,0f fornul a
VIII O RO N~NORb ~CH2) m - COO—I(VIII%gr?o ounds of farmula VI11 are then

t r eat ed hgtareanyl gheterRRIY GnAdP Eersesant réRmwer 8ok e or

| sobutyl chloroformate in a presence of a base such as |u nethyl norpholine

Qr triethylamne in organic solvents such as tetrahydrofuran, dioxane or
riarely

et’hyl ene gl yesticul fred ca@ponigs efae) fasthulackare thase in whigh Wdsi-@lhor -
bor ohy diNuitsHi @ iP6MY bl BRI, 8- o PRGN R 54 2 O
(1x) Corlr\jpoun'cfsalsg? tormila | X aré 'g'ggégér%g@gﬁ:o (')un'ggao o%?’a@'&p
4- 30382 tiheth-2,8gtioxoimidazolinyl; 4-methylbenzenesulfonylamino; or 1,1,3-trioxo-2,3-
dihydrobenzoisothiazolyl; Z is aryl, aryloxy, heteroaryl or heteroaryloxy; Y is carbon,
nitrogen, oxygen or sulfur, provided that when Y is carbon, n is 2; n represents the integer

one or two and m represents an integer from two to four.

Particularly preferred compounds of the formula | are those in which W is -OH and the

remaining symbols and radicals have the same meaning as given above.

Another preferred embodiment of the invention is a compound of formula | in which W
is -OH or -NHOH; X is -CONR;:R3, in which R; and R; taken together with the nitrogen atom
to which they are attached form a 5- to 7- membered ring, which contains oxygen as
another heteroatom; Y is carbon; n is two; Z is aryl or aryloxy and m represents an integer
from one to three.

Also preferred is a compound of formula | in which W is -OH; X is 1,2,3,4-tetrahydro-
1-methyl-2,4-dioxo-quinazolinyl or 1,1,3-trioxo-2,3-dihydrobenzo-isothiazolyl; Y is carbon;

n is two; Z is aryl or aryloxy, whereby in each case aryl is unsubstituted or substituted by
halogen and m represents an integer from two to four.

Another preferred embodiment of the invention is a compound of formula | in which W
is -OH or -NHOH; X is -NR,COR,, in which R, is hydrogen and R; is aralkyl or aryl; Y is
carbon; n is two; Z is alkoxy or aryl; and m represents an integer from three to four.



O RcO NAGSBRALRA1W2va (X) where Ya is a leaving group such as a hdi Ad, 2002
such as iodide, bromde or chloride or a sulfonate such as
_nmet hanesul fonate, trifluoromethanesul fonate or 4-nethyl benzene sul fonate
using standard literature procedures. Conpounds of forrmula X are then

treated with a conpound (X' ), where X-8s a 0 1 Ai ~~ 2002 heterocyclic

radi cal such as saccharin)

1,2, 3,4-tetrahydro- 1- et hyl - 2, 4- di oxoqui nazol i ne,
3,4,4-trimethyl -2, 5-di oxoi mi dazol i dine or heterocyciylalkylthiol; in the
presence of a base such as sodi um hydride, potassium hydride, potassium

car bonafdsodiretesiediisigcemppund ptfomular] '@WQ@hi\& ig; ¥PN OR tNHQER Xds -NR$O0:R2, in

di et hy ) n Hng?té 2) m~ O X
(X1) @Wé‘%rﬁ‘g& g?"’?’@?;r‘r%f‘g]'fﬂ arg' ﬁﬁgﬁ;cgéﬂé@q' géﬁmf 'c?gfoé?g?'zct d g'qﬁhe

ni t r ogeheterearylu¥iisigarbpoigreistwesZ ksalwxyi or arylcand m representsapdniggantiemdhree

f or mul atcNoiur ONH2 RcO (C-)m X (XI1) 4- 30382/ A/ CGC 1982 - 13For exanpl e,

where RO and Rc are t butyl, deprotection can be carried out by treatnent
wi th an anhydrous acid such as trifluoroacetic acid in an organic sol vent

h di . | . | d
neh oo o BraiiE SN acoSTRON e f alPhdbe BafbbufisoniEinvaiid fRie A"
ch I or ihd l@ormféldavimbaflseayﬂt\a;n?lgﬁmﬁﬂrl: Qa:tes@ﬁh i:zcé(l)kralll t:rr:_d sa'lkag?a Zﬁ?ls meialcsl;lts.ssuch
1 1 am ne otr, ~e , | | | S \V Su S
4l chl o) BR sttt roesiet. SRtk oadnsurs daveifas it Y Sionas ae o
f or m coapmuHiem Ofimfettytamhmoriuin, diethyfarhimonium, and Bis(hidrosim@ingl)méthytt X' /

ammonium salts.

Similarly acid addition salts, such as of mineral acids, organic carboxylic, and organic
sulfonic acids e.g. hydrochloric acid, methanesulfonic acid, maleic acid, are possible
provided a basic group, such as pyridyl, constitutes part of the structure.

Compounds of formula | where X is a heterocyclic radical or heterocyclylalkylthio may
be prepared from N-(diphenylmethylene)glycine t-butyl ester (commercially available) and
compounds of formula

Y-(CHp)m-X ety

where Y is a leaving group such as a halide such as chloride, bromide or iodide; or a
sulfonate such as methenesulfonate, trifluoromethanesulfonate or methylbenzenesulfonate
(prepared as described in the literature); by treatment with a base such as sodium or
potassium hydride in a organic solvent such as tetrahydrofuran and N,N-dimethylformamide

to form compounds of formula lil.



(X111) @803824MIEGE51962 nula XI 1| are converted to compounds of for r“JﬂaMﬁA 2']02
Z)n N a0 ( ~2mM X (IA where Wis OH by renoval of the carboxyl

. protecting group using known nethods. For exanple, where Rc is a t butyl
group) deprotection can be carried out by treatnent with an anhydrous acid
such as trifluoroacetic acid or hydrocideric acid in an organi c sol vent

such as dichl oronet hane, diethyl ether or ethyl acetate. The reactions can
be carried out w thout solvent when trifluoroacetic acid is used. Conpounds
of formula I A where WIls -NHOH can
where Wis a hydroxyl group vla a rgaction w 5 ot ect ed hydr oxyl am nes
such 4- 30382/ A/ CGC 1982 4 1 02 -14 ap yl-, allyl- or t

but yl hydr oxyl am ne. The reactions ca 2 gout in the presence of a
coupling agent such as 1-hydroxy-7-azabenzotri azol e and

1- (3-di net hyl am nopr opyl ) - 3et hyl can®lg,,i ie and a base such as

triethylam ne or N-nethyl nopholine /n a hni ¢ sol vent such as

di chl or onet hane, tetrahydrofuran, Xceto e or N, Ilr=dinmethylformam de.
The protecting groups can be renoved as de&sCribed in the art. Conpounds of
formula VIl can be prepared by nethods disclosed in the literature
(Schoenfelder) A : Mann) A, Synth. Corm/), 20, 2585-8 (1990)). Conpounds
of formula 1 where mequals 1 or 2 and X is -CONR2R3, can be prepared from
conpounds of formula VIII using procedures known in the art or by

nodi fication of the procedures described herein. Conpounds of formula I
when m equa B o5 7 md mgpared from
conmpounds OPB P'g)ro Eﬁ?ﬁo%ﬂrémﬁ l%&@'h’é@%&ﬁ%&\i‘gfm ~ 0 I\ﬁ:-gfrf?nxs‘/)ﬂgmere m is an
integer of 3 or 4 (commercialfy available or known in the literature),

usi ng procedures known in theflart @ by nodification of the procedures
descri bed herein. Conpoyagpof al where mequals 1 and X is
het er ocycl yl al kylthi o can al so He prepared from conmpounds of fornula XV

(CHy)r,
S

(V)

by treatment with a mild acid such as 4-methylbenzenesulfonic acid in a organic solvent

such as acetonitrile and tetrahydrofuran in a presence of a small amount of water.

Sulfonylation of compounds of formula IV with sulfonyl chlorides such as 4'-
chlorobiphenyl-4-sulfonyl chloride or a compound of formula V

produces compounds of formula VI.



. 0 00
O RcO N43OB38/ABASGYB82 4- 30382/ A/ CGC 1982 -15 (XVI) 0 1 AUK 2002 V\,her(l '\Afl’tl)G 20z

is a protecting group such as an aryl or can forma disulfide diner,
.(comercially available or known in the literature), using procedures known
in the art or by nodification of the procedures described herein. O her
conpounds of formula | nmay be prepared - nodification. of the procedures
and exanpl es descri bed herein. The starting conpounds and i nternedi ates
whi ch are converted to the conpounds of the invention in a nmanner descri bed
herein, functional groups present, such assam no, thiol) carboxyl, and
hydr oxy groups, are optionally protected conventional protecting groups
that are common in preparative organic ¥ try. Protected am no, thiol
carboxyl) and hydroxy groups are ghosg an be converted under mld

ee ol

conditions into free amno, thiol | catboxyl'and hydroxy groups w thout the
mol ecul ar framework bei ng dggdy.@ ~g{ her undesired side reactions

taki ng pl ace. The purpose of introdiici nh protecting groups is to protect
the functional groups from undesirgg yeactions with reaction conponents
under the conditions used for carr |F?§ out a desired chem cal

transformati on. The need and choige of protecting groups for a particul ar
reaction is known to those skilled in the art and depends on the nature of
the functional group to be protect eqv()hydroxy group, am no group, etc.),
the structure and stability of the nolecule of which the substituent is a
part and the reaction conditions. Well-known protecting groups that neet

t hese ¢ i Hed6d Barti } i

exanpl e%ﬂ%?@ﬁ%\l NbOrrr?ée{:awI%@r’ (E))? ‘ejﬁé? |H\a/ Fb('s;‘ra gﬁ%@@ﬁ%%ﬁ“ﬁ%@@ﬂ@ﬁ?ﬁ RI[PI enum
Press, lmethymombwlingdr & orgemkssolvient wuchcas digblorormethars; ttewvahydrafuras, i n Or gani ¢
Synt hes 'a%PtonWilk%Y N,N%f\‘ng@\wom%%%&? éﬁhohplghlgfia’&se&%ﬁmﬁé Wechr 4 thﬁine'&eag(:t Ive
functional derrvati’'ves of “carboxylic acrds represent, for exanple,

anhydr i dlesciflesidedhendtfty m xed anhydrides), acid halides) acid azides) | ower
al kyl esters, and activated esters thereof. M xed anhydrides are preferably
such frompivalic acid, or a |lower alkyl (ethyl, isobutyl) hem ester of

car boni ¢ aciGChmpotinds o fortheita VA canf sy canvertpd € cdrhpoundse ©f formulaohwihe@s;W is a

25t b 2 o rbu) B uBREFRN B Bt R £ ol ecah e RREREhe
acid in a organic solvent such as dichloromethane, diethyl ether or ethyl acetate. The

reaction can be carried out without solvent when trifluoroacetic acid is used.

Compounds of formula | where W is -NHOH can be obtained from compounds of
formula | where W is a hydroxyl group via a reaction with protected hydroxylamines such as
trityl-, allyl- or t-butylhydroxylamine. The reactions can be carried out in the presence of a
coupling agent such as 1-hydroxy-7-azabenzotriazole and 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide and a base such as triethylamine or N-methylmopholine in a organic
solvent such as dichloromethane, tetrahydrofuran, acetonitrile or N,N-dimethylformamide.

The protecting groups can be removed as described in the art.

Alternatively, compounds of formula | where X is a heterocyclic radical or
heterocyclylalkylthio and m is 2 or 3 can be obtained from compounds of formula Vii



4- 303824/3038/AGGL 1982 AUK 2002 - 16 The above- mentioned reactions hileAU5 2002
carried out according to standard nethods, in the presence or absence of
.diluent, preferably such as are inert to the reagents and are sol vents
thereof) of catal ysts, condensing or said other agents respectively and/or
i nert atnospheres) at |ow tenperatures,iir-oom tenperature or el evated
tenperatures (preferably at or near the boiling point of the solvents
used)) and at atnospheric or super-atnospheric pressure. The preferred
sol vents, catalysts and reaction cogglitions are set forth in the appended
illustrative Exanples. The inventio futherc#ﬂfludes any variant of the
present processes) in which an E EPﬂLged aﬁé product obtai nabl e at any
stage thereof is used as starti 5 mat &r i algand the remaining steps are
carried out, or in which the startintiterials are formed in situ under
the reaction conditions, or in which th& reaction conponents are used in
the formof their salts or optically ti podes. Conpounds of the
invention and internmedi ates can al so be converted into each other according
to methods generally known per se. Thepjnvention also relates to any novel
starting materials and processes for their manufacture. Depending on the
choice of starting materials and nethods, the new conpounds may be in the
f orm of A ' ' ' ; ; as
ubst ant e § isEnRESF o0 Br S pATHES Fifarl S afeRdopHiideRly soBhicHE o
(ant i pogeaups. Foiexamnple, whan Ra ja meby! enathyd and RinandiiRe atgse.gdtH-pigylsi bl e i soner s
or m xt r it hi i f LS i 00 .resul ting
i xt ur o SOFpopE! GRorie vif e b feifia i oHsB subt S U BbeRitor SHIGHT |
di f f er e hgdoxiae dripetassiugt hydrexide jn amaguddus splution gba weganicsalventd suclt as
i soners, . di.astereqi soners. racenmn fQr.exanpl e by chro aphy and/ or
fract oteiiargptReaR FO%He: meikiipTBL EhanpiTh it Eteutts BT I WIoGLL o o
i ntermedi ates can be resolved into he ogtical antipodes by known net hods,
e.g. by separation of the diastereoijsonggic OHY s a 1 AU 2002
4- 30382/ A/ CGC 1982 -17 thereof )RoBtai ned wrih an optically active acid or
base) and liberating the optically a *ive(acidic or basic conpound. The
carboxylic acid internediates can th 2he.ﬂesolved into their optical
anti podes e.g. by fractional crystallilzation of d- or
| - (al pha- met hyl benzyl anmi ne) ci nchoni diG@QORi nchoni ne, qui ni ne, qui nidine,
ephedri ne, dehydroabi etyl am ne, brucine or strychnine)-salts. Racem c
products can al so be resol ved by chiKX"Uchronatography, e.g. high pressure

I'i qui d chr oRinf@BuARE Bf 16Pn0R \AIl aPe fhdh trdt WithhlkylchiRbfbimate@uerYsds of the
invention are either obtained in the free form or as a salt thereof if

sal t foeHYRIsplonpateArdsqbubdehirotorpate ib agyaprNeA®f adrspEch AFdht i on may be
convert %thﬁﬁeﬁhﬁfowﬂgfrhg)%&ﬁgﬁgéhiﬁ%Hv%nt@%@tﬁ’%@ tfahP8dfdran Sdidxardor

aqueous al Kali 'neta antageously in the presence of an

et her ealethyteng) glynebdimetiy lether followedbyareductiopwsingesorimmpboroRydride ta@revidait i ons
of the | %E?ﬁndst&% hgxmy be precipitated with ethers, e.g. diethyl

et her. ﬁes ting salts may be converted into the free conpounds by
treatment with acids. These or otherQOsal 4§ can al so be used for
purification of the conpounds obtai nikd. bls of the invention having
basi ¢ groups can be converted i M&aci§ addition salts, especially
pharnaceutical ly acceptable salts. Thegg are forned, for exanple, with

i norgani c acids, such as mneral aci s|2ﬁbr exanple sulfuric acid, a
phosphoric or hydrohalic acid, or with!organic carboxylic acids, such as
(C~-CA4) - al kanecar boxylic aci ds whi ch, exanpl e, are unsubstituted or
substituted by hal ogen) for exanple a@ ic acid, such as saturated or
unsat urated di carboxylic acids, for e giple oxal ic, succinic, malefic or
fumari c acid, such as hydroxycarboxylic acids) for exanple glycolic,

| actic, mali tartaric or citric acid, such as am.no acigs, for exanple
aspartic or cg °£HF%°§@FB)"83#“=\R?P‘PP"8F‘§QA? @@B?Vﬁioé?%l@%g such as

(C -C4)-al kyl sul fonic acids (for exanple nethanesul fonic acid) or
aryl sul fonic acids which are unsubstituted or substituted (for exanple by
hal ogen). Preferred are salts forned with hydrochloric acid,

met hanesul fonic acid and malefic acid. In view of the close relationship
bet ween the free conpounds and the conmpounds in the formof their salts,
whenever a conpound is referred to in this context, a corresponding salt is
"al so i ntended, provided such is possible or appropriate under the

ci rcunst ances.



4- 303824/80362Z/AI06L 1982 The conpounds, including their salts, can al B4 AdG 2002
obtained in the formof their hydrates, or include other solvents used for
.their crystallization. 0 1 Ally 2002 The pharmaceutical conpositions
according to the invention are those suitable for enteral, such as oral or
rectal, transdermal and parenteral admigi-stration to mammal s, including
man) to inhibit matrix-degradi ng netall oprotei nases) and for the treatnent
of disorders responsive thereto, conprising an effective anount of a
phar macol ogi cal |y active conpound ot)the i nvention, alone or in
conbi nati on, with one or nore phar eutﬁ*cal@ acceptabl e carriers. The
phar macol ogi cally active conpoqqggggﬁjkﬂgjfﬂ tion are useful in the
manuf act ure of pharnmaceutical conpositli ongconprising an effective anount
t hereof in conjunction or admi xture @M ,excipients or carriers suitable
for either enteral or parenteral applchfion. Preferred are tablets and
gel atin capsul es conprising the activeyg ngredi ent together with a)
diluents, e.g. lactose, dextrose, sucrose, mannitol, sorbitol, cellul ose
and/or glycine; b) lubricants, e.g. siXjca, talcum stearic acid) its
magnesi um or cal cium salt and/or pol yethyl eneglycol; for tablets also c)
bi nders e.g. magnesium alum numsilicate, starch paste, gelatin,

t ragacaggre vrats?wle@ehb_tdr@gﬁachﬂ aAAIRR! Beeh/asToBidb Clohiidd8fcithticsr a

pol yvi nyl pyrrolidone; if desired d) disintegrants, e.g. starches) agar,
al gi ni c sHienatepuchas metapasulionate, dilugromqthanasulienaie of gﬂ&%t,hY'HﬁG?QS}e'e)

absor bagf,fonat@LiSihgBiahdald IRMBLIe PREeawREL €ners. I njectabl e conpositions are
pref erably aqueousS 1sotonic solutions or suspensions, and suppositories are
advant ageously prepared fromfatty enul sions or suspensions. Said
conposition Ll ey j , '

o eSer vi ng. ColTRous Bt @bk FHeREn Raale il 4 @Al wWaHE X e oot er .
sal ts f beteregyglicradicgl sueh asssaccharing i 3, d+etrahydro i -nathyle; 4-dioxaquitaizalinen, t hey

Conpos: tr/Eh iy SSloxbieihb o hbra@LaIRaL B Enost dese: ng or
coat i ngsuet ansediumdwprdd, ipotdsgiumahytiride npatassiarh @atbodate drccadsSiim carbbratalin vy

about 1 0 f [ ' ient. Suitable formulgtion r

£ ansdePhroand setvert S5 i Ml dhitratvae e emb 8ot FhERlne%or ¢ ne
invention with carrier. Advantageous carriers include absorbable

phar macol ogi cal |y acceptabl e sol ven to assi st passage through the skin of
the host. Characteristically) trans@fer med d%ﬁb es are in the fomm of a
bandage conprising a backing nqﬁgﬁ ; N%fn r containing the conpound
optionally wth carriers, optionally raig 4- 30382/ A/ CGC 1982 -19
controlling barrier to deliver the d®hgoynd of the skin of the host at a
controlled and 0 1 AtJ~ 2002 predeterqiﬁbd rate over a prolonged period of

time, and neans to secure the device the skin. Suitable formulations for
topical application, e.g. to the skin and eyes, are preferably aqueous
solutions, ointnents, creans or gels |1 -known in the art. The

pharmaceutical fornulations contain an effective matrix-degradi ng
met al | opr ot ei nase i nhi biting amount of a conpound of the invention as

defined aboggmplhdest BhANE XPhrd theh %%kfiﬁl*}@ébr&feﬂbdaﬂ%&ﬁﬁrobgﬁ bRPF Ubihg

agent, e.g. an anti-inflanmatory agent w th cycl ooxygenase-inhibiting
act i vi t procgdurgs kapwa jnt thejast tedeme cempenngdsf dormida Xt hot rexat e, each at an
effective therapeutic dose as reported in the art. Such therapeutic agents
are well-known in the art. Exanples of antiinflanmatory agents with
cycl ooxygenase inhibiting activity ar¥® dicl of enac, naproxen, ibuprofen, and
the like. In conjunction with angtherllactiM#,i ngredient, a conpound of the
invention may be administered eit si fful t aneously) before or after the
ot her active ingredient) either (CH,)

|

xl

(X1n)



. C 1982 . .
separ atc?lzglo%aaﬂtvﬁg sanme or different route of admnistration or togetﬂhlarAUGn 2002

t he sanme pharmaceutical formul ation. The dosage of active conpound

. adm nistered is dependent on the speci es of warm bl ooded ani mal (nmanmal ),
t he body wei ght, age and i ndi vi dual qgl tion, and on the form of

admini stration. A unit dosage for oral 'Administration to a manmal of about
50 to 70 kg may contai n between about 10 and 1000 ny, advantageously

bet ween about 25 and 500 ng of the active ingredient. The conpounds of the
i nvent i on i rior pkampiat wharedRiy and Regrentbulyl, dpprotestion san bachrried gt byt i nase,

stronel ysi . e [y! N | . . hage
et al L odeatra B SRR A St S o oREREREigln BPdrde 60e R as

MI- MVP HichiolomethBiney are particularly useful as coll agenase-3 inhibitors.

~ 1 AlJ~ 2002 4-30382/ A/ CGC 1982 -20 Thus the conpounds of the invention
inhibit matrix degradation and are useful for the treatnent of gel atinase-,

stromel ysi n-Qonfydundg ©hfimula Xindrethen spifsgatetbvitth sulfdnybéhicidbsud totetila V

at hol ogi cal co i ons i ans i ncl ude, mal i nant and
Ponal | GHeh S AURUPODRBRY P BTV Iar 8o T PR HENDE 8 DR AT PG dror
pr Ogr es%‘a@& sth h@%@gﬁ@@r%m&%orﬁﬁ&hﬁ%ﬁﬁ%@hc SIiFdmt suePas 1 ncl udi ng

br east col on; ovarian skin cancer. O her
condl ti dtm'llczrombli'lanﬁe@tretlydmmm Iﬂeebomjo@ndwdﬂmthﬁfqﬂnamq torfformcl ude
r heumat qj [ i id tgparthritis, bronchial disorders (such as asthnma by
i nhi bi ti°ﬁ’§‘P?Hé8%§ﬁP§H@?‘i’§ﬁ of elastin), atherosclerotic conditions (by e.g.
inhibiting rupture of atherosclerotic
syndronme, heart attacks (cardi agyisqghe Z{okes (cerebral ischem as),
restenosis after angioplasty) a a|SO ul cerations, ectasia and
aneurysmns. Further condltlogﬁz Nygadhefl with the conpounds of the
invention are inflammtory denyeli atllﬁ di sorders of the nervous systemin
whi ch myelin destruction or Ioss(¢Hg$nWolved (such as nultiple sclerosis))
optic neuritis, neuronyelitis optyba (Devic's disease), diffuse and
transitional scler05|s (Schlldeﬂ(s di sease) and acute di ssem nated
encephal onyelitis, also denyellnathﬂﬁ gerlpheral neur opat hi es such as
Landry- Guil | ai nBarre-Strohl syndro not or defects; also tissue
ul ceration (e.g. epidermal and gastric ulceration) abnormal wound heal i ng,
peri odontal disease, bone disease (e.g. Paget's di sease and osteoporosis).
Al so endonetGarepauads ok farmalaciill @re comveriadimeampounssof famsdaalde, O ohn' s
di sease and the |ike. Ccul ar applications he conpounds of the invention
include the treatnment of ocular infl orneal ul cerations,
pterygium keratitis) keratoconu oggga haucoma, retinopathies, and
al so their use in conjunction ﬁ& r eN( e surgery (laser or incisional)
to mnimze adverse effects. THe cofrpo § are particularly useful for the
treatment of e.g. inflammtory coqﬂﬁég osteoarthritis, rheumatoid
arthritis and tunors. Beneficial & ts are evaluated in pharnmacol ogi cal
tests generally known in the art nd as illustrated herein. Ul A-J~
2002 4-303821 A/ CGC 1982 -21 The)%bove cited properties are denonstrable in
invitro and in vivo tests, using adv ageously manmal s, e.g. rats, guinea
pi gs, dogs, rabbits) or |solated or gans and tissues, as mell as nannalian
enzynme preparations. Said conpounds can be applied in vitro in the form of
solutio teraIIy
or - par onerEyPs GHEY AR of HCRRPbaIng bRl ok Fhindse, 8%, 0.0
sol ut i orexammpte, wheeegBe isa #butylgroay, deprajectivatcandie @mantomdbyareanhmt vathcarll 0"

I d h
o adr AEPHF 89 et as TiRaRBEBu o of ByeFBY BT I PioRp P aahEptr ' ©
activi t)&s&ﬂn:hld:remdﬂtaaandta&'dl ethesbreenﬁy?lradelaté Theneddtions eanlbeichhiediout withoutel
nodel s wel | the adjuvant arthritis nodel in rats and "

- known, i.n f he
t he col |Sal_a¥8n*<‘l"ﬁew&ﬂ8’88°%! %ﬁq '[sllg flodel in mice (Medi ators of Inflam 1,
273-279 (1992). One test to determne the inhibition of stronelysin

activity is base Si f t an a nodified
procedur e of‘gﬁ%& aﬁﬁ#é‘\mﬁ?{q Iﬁ%r’?g%%"@&? ﬁ'ﬁ%ﬂgﬁ'"\?dr}%&ﬁa"@%‘i”ﬂfﬁ:@, A
sem contfomigal A wheglWiis & fhytiropiog oomcrlambaaioiiomh proteetedRtnmioxyldtines such
stronmel ysin, Anal. Bi ochem 180 110-113 (1989)). In this assay, Substance
P is hydrolyzed by reconbi nant human stronelysin to generate a fragnent,
Substance P 7-11, which can be quantitated by HPLC. In a typical assay, a
10 mM stock solution of a conpound to be tested is diluted in the assay
buffer to 50 MM mixed 1:1 with 8 ng reconbi nant hunman stronel ysin (nol.
wt. 45-47 kDa, 2 Units; where 1 Unit produces 20 mmol es of Substance P 7-11
in 30 m nut es) and |ncubat ed al ong W|th 0. 5mv| Substance P |n a f| naI vol umre

Y ~ AN~ - - . o, N~ . . A N R

cg)) as well as acute coronary

S,



3) A pri4aP3BYARSGC 4882 body (nouse 1gM 1:10,000) is used to detect 01 AUG 2002

remai ni ng fragnents. A secondary anti body, peroxididase-linked anti-IgM is
. bound to the primary anti body. OPD is then added as a substrate for the

per oxi dase and the reaction is stopped with sulfuric acid. The ICS for
inhibition of stromelysin activity is -giaphically derived and Ki is

cal cul ated. Collagenase -1 inhibitory activity is determ ned as foll ows:

ninety six-well, flat-bottommcrotiter plates are first coated with bovi ne
type | o th@ueénuy( e tBSty/droxyRyfe. arﬁevrea@m)ss R&A bed:aﬁ{ed:’&ﬁ:wmeriﬂes'enca of a
huni di fi ed and t hen dry atnoSphere; plates are rinsed, air dried for 3-4

hours, <OaPlng agem suel an 1 ‘mawxuﬂdaab@n&nmleam%i1($1§@%thﬂam"}qpmyl) -3-

r econbi re
hded t CpqrEOiRRug Bha 8 a-BIRET 58 vtlidninG oF AGAERGIIUDHORts MEr SolnLC e
at 35C wsoikent suchi ali dickidrometirne, @ntea;hydmlrammtormﬂlemw Nglimathwlforpedniger wel |

| mcubat i 0 RRHPAREB0pe TS B o RYa ne SREPRY WK o7C Thien rinoca wi th

buffer, foIIowed by water. Coonasie bl ue stain is added to the wells for 25

m nut es, re ain rin t 0 decyl

sl Tate (2onkmPasdR s K 75 BadiR aleard B whinods MsRoad MMIRIBRIT o2 « ne

remai ni NGchderifeiddr, aol Mags A, 2Syhtth./Gomiptin ¢ 20, 26858 (1990)). 570 nM wave length is
measured. The decrease in optical density due to collagenase (fromthat of

col l agen wi thout enzyne) is conpared to the decrease in optical density due

to the enzyn®orhpouride dﬁf&ﬁﬂl&ﬁwlﬁﬁreﬁﬁé&uﬂ@WE%d YaRACONFLRY  cany ﬁl’b?é@ﬂ of
enzyme activity is calculated. 1CS s are determ ned froma rang

concent r'ERM @PEYNdgs B fermua ¥"k'a!§'® BOREAHES KIQWhiD, theaawnbm%dmaﬁon of the
triplicairgedduréiiddscried HeRimr € cal cul ated. Col | agenase-3 inhibitory
activity is determned as follows: One nM stock solutions of substrate
(MCA- Pro-Leu-3 y-Dpa-Al a-Arg-NH2, J. Biol. Chem 271, 1544-1550, 1996) and
10 nM st ock I

130855 GRS gz"g“gb’&‘yd'.t“’w’aaéﬁ%tﬁ assa&%}(fmsf i ?06 B NHCORs can
cont ai nibegerepanetfoaceempeusisBfderswiaiXVazi de) as needed. Reconbi nant

pro-col | agenase-3 Is activated with 1 nM APMA) and stored in the assay
buffer after extensive dialysis in the assay buffer. Reconbinant enzyme
solution (0.05 n., 1.3 nM |s m xed h~|0.05 mL of inhibitor solution at
various concentrations for nEﬁ? rrperature. Then 0. 025 nlL of
8 NM substrate solution is adde nd fil uor®scence (~, ex 325; ~, em=
405) is continuously neasured at roof@Henperature. The percent i nhibition
of coll agenase-3 activity is determ n d™Mromthe effect of inhibitor at
vari ous concentrations on the change M]_lfl uorescence; the ICS is determ ned
graphically. The effect of corrpounds 2the invention in-vivo can be
determned in rabbits. Typically, :* abbi ts are dosed orally with a
conpound up to four hours before be| é njected intra-articularly in both
knees (N:8) with 40 Units of reconbi nant human stromel ysin dissolved in 20
mM Tri m\l.CaCl. and 0. M _NaCl. at Two h t he

abbi + < "Wiede B A iaedt & pisA GP Mgl 3vBiatds Priaelth in b etauBh s ¢ at o
(KS) andrstddusdsskhoginyin eisaait opby yoaiicator(diGhe proegdires dessibedIReeihnt o t he
joint are quantitated. Keratan sulfate is nmeasured by an inhibition ELtSA
usi ng the nmethod of Thonar (Thonar, E.J.-MA., Lenz, ME., Klinsworth,

G K., Cat er Compdainds [BRediimam) | whevb m &didik mand XAs heté@é@):lylalkynhlufc‘an also be
Keut t ner antitation ?f kﬁ{ﬁ%\,an sulfate in blood as a narker of

cartl|ag“é"F?;%{f?%(15’8u qfpPoinds of bg, 1367-1376 (1985)). Sul fated
gl ycosam nogl ycans are neasured by fgrst digesting the synovial |avage with
streptomyces hyal uroni dase and t hen asyri nggpgVB dye bi ndi ng using the

met hod of Col dberg (Gol dber g, oI\ir6as, L. 'J An inproved nethod
for determ ning proteoglycan syntﬁem Zled by chondrocytes in culture.
Connect. Tiss. Res. 24" 265-275 (199(9 For an i.v. study, a conpound is
solubilized in 1 nm of PEG 400, and f p.o. study, a conpound is
admnistered in 5 nL of fortified cor @)arch per kilogram of body weight.
The effect in protecting against cartilage degradation in arthritic

di sorders can be determned e.g. in a surgical nodel of osteoarthritis
described in Arthritis and Rheumati sm Vol. 26) 875-886 (1983). The effect
on ul cerations, e.g. ocular ulcerations, can be determned in the rabbit by
‘measuring the reduction of corneal ulceration following an alkali bumto

t he cornea. 4- 30382/ A/ CGC 1982 -24 Macrophage netal | oel ast ase ( MVE)
inhibitory activity can be determ ned by 0 1 AUG 2002 neasuring the
|nh| bi t| on of the degradatl on of [3H] eI astl n by truncat ed reconbl nant

o o e ey _



1109 ( 19%89382rMEGRPBRMr effect of the conpounds of the inventionldaAUBe2002
determ ned e.g. by neasuring the growmh of human tunors inpl anted

subcut aneously in Bal b/c nude treated nmice according to nethodol ogy

wel | -known in the art in conparison to placebo treated mce. Illustrative
tunors are e.g. estrogen dependent hurmts breast carci noma BT20 and MCF7,
human bl adder carci nonma T24, human col on carci nonma Col o 205, human | ung
adenocar ci noma A549 and human ovari an carci noma Nl H OVCAR3. The effect on
tunor angi ogenesi s can be determni ned ‘ig( . in rats inplanted with Wal ker 256
carcinoma in pellets to stinulate angio \@enesi s fromvessels of-the |inbus,

as descrl bed by Galardy et al, Cancer Res. 54, 4715 (1994). Gel atinase A

and Mril- [ it St ock

a0 ML VB B Al T o8 ARl L BRI Sigb A er o6y
W | | enbravailablé or khdwmpimthe Geratire)owsing provedures khavrein the an@tbydmdmnfatlon of
sensi ti vg cont i,nous ass%%feh of. the matrix netall oprotei nases, FEES lett.

Q6) 263 9 BE°C Pﬂ?@ﬁ el eﬂ?'@par ed in 100 % DVBO at a concentration 1.0
mM Stock solutions of inhibitors are prepared in 100 % DMSO. The i nhi bitor

s diluted o the ass from tion 100%, DNVSO,
4= 30385 A CENLETTROTIRGY OLIR [158Y bs prrared ul BorTiERtan of e prrsecyisang o
DMSO so dxapipldd desctibéd héRpO concent ration frominhibitor and substrate

dilutions in all assays is 6.0% Assays are perfornmed in assay buffer (150
mM NaCl, 10 nM CaC 2, 50 MM Tris-Cl pH7.5, 0.05%Brij-35) containing 6.0 %

DVBO once t hthesdiBithy %bﬁipéﬂﬁdd i Ridriecidd litraRontbiled fo thébempulidd e

concentration used i'n the assays is 10 NM The test is carried OU )
The f1 udhedwentien inrmmgenerdescrivar hespiaafunstiong! aioues eresent. sHichas amingy thiclof

320 nm angh a8, aRY HﬂﬂyWse%tcibtlgﬁalyd?ot@%dmecoW%ﬂoh rB}d&hHé SIPUES added

in dupllcateto aproplatevvel m cr
r eact i orthat arewomman ipipEepatative erdanie chemisty.i erelgtqdoammgrthm qartmxyt apd

[ﬁfgtn'sftrhjdf Sx'i: g&%‘}@@éé&%gﬂ& tt’:&% n%@gﬁ%{lﬁe&%ﬁuo%?%t& WF! ﬁﬁﬁ& QRS%
t he cur \,carbcscytarmspydrpxy groups mth@tnmmmlacuw frameWwhek beig bestray_ad mpsmey s ar e
expressqﬂl#%iré@ggb\?%@%% a[kﬁ‘grbg% trations that produced 50% i nhibition

(ICsSp) o e actl ntrol (non-inhibited) reaction. The
i nhibition o'lfhetpurposmmttlamcnchmmg pratectingg gleups isito ebtect thmﬁ:ricuagal rgmlmstfamiu S

The ot by it AR R o Mident i iR i corkio B BRed R s2ivBe B0kA o os
i nj ect edeBiréd Ehémicel tearshamatibh.sTHemendRIPKi chbice alf pebtedting groumy fdr agattizular

t hodol h 80 nod t [
oo AR a0 Mo B W ne A bR AR TRSBhumR MREL PRl R °
fl uor escgflfmn%I far bod protedtédFyliraxy grdup, hmhg) grbuBastta), that&ﬂntuﬂe(m\qmwbghtyedtrby t he
t ast tu nous ecte [essin uman
?? b?gsg?'lg %ﬁmﬁr?gr%bﬁi‘é@? Plébst"%‘ﬁé' lsrﬁPﬂ%/??% 6jrea Waﬁ°ﬂ§'¢98'6§l corrgarl son of
conpound treated and placebo treated mce in both nethods. In HT1080 nodel,
EG-P ' HT1080 d by | t di | ut t hod th
resence. of WaHKERER RroLgeion U aRBaTeI s oBpnE A el BodHtpRand |
( PEGFP- Ganbvélq;@us&%euambaémmbem JPW. . Mdtthie, "RrbRctive’Broups ! on of

cells (106 cells isinjected intravenously in Bal b/c nude

mce. Afhamistam ﬁ(eé‘f‘@rlprﬁﬁs'ﬁé’@f’o%cﬂ‘ﬁi‘buﬁﬁ% 13fR1 Tv & @regng, "§rotgciy@RrOuPS ifhor

et ast axdrgaficl Synthedls" Mvagy, Newv verkpyesd . af t er sacrifice and honogeni zed.
After centrifugation, the cells are washed 3 tinmes with |ysing reagent
(150mM NH4Cl, 0.1 mM EDTA-4 Na, | OM KHCO3, pH 7.4) to lysis red bl ood

celI's and 2 HEESrodbsdesRRSd hbfdirt re4ctivd mﬁcu&aén uemauﬁsfgf éa%sm.aaefdgd from
cells by 10%Tr|ton|n PBS and pouredlnto wel | mul ti

plate. TREeEeRipfatSxample. pRRYHGPS (espaciglyt mixad ﬁehyc!ﬁdea)s écefhaétdw,mde@?&%@e
plate ragWeralky eEf&?-s %G'atcﬁw‘;dté’@ oS1aFs thB1edF MKed AR dHEETA Kibietibly 80h fii NM

respectively.
pivalic acid, or a Iower alkyl (ethyl isobutyl) hemiester of carbonic acid; acid halides are for
example chlorides or bromides; activated esters for example succinimido, phthalimido or 4-

nitrophenyl esters; lower alkyl esters are for example the methyl or ethyl esters.



- 26a MIOBRYANGPL 1982% invention relates to 1. a pharmaceuti cal 01 AUG 2002

conposition conprising an effective matri x-degradi ng netal | oproteinase
_inhibiting amount of a compound of the forrmula | in conbination with one or
nore pharmaceutically acceptable carriers) 2. a pharmaceutical conposition
for treatnment of tunmours in warm bl ood@8-ani mal s, includi ng hunmans,
conprising an antitunourally effective dose of a conpound of the fornula I
or a pharmaceutically acceptable salt of such a conpound together with a
pharmaceutical carrier, 3. the use of a conpound of the formula I or of a

phar maceuti cal | accept abl e salt of such a conpound for the preparation of
a phar maceuf he abovasmeptipradygactinns aye C?@Pd@HEMP&RIS‘BPdQ'QMP%dS n thepe
use of Bres8tiibsihcd BPdiRNTfrdtelabl suth & G HdIPEING Hadiehis Atkragt abl e sal t
of such a conpound for chenot’ erapy of tunours 5. and a nethod of treatnent
of war ns¢iverssithereef, abcatalystactangienging onaaid othes aganistesnectyaly andfeuingn y

effecti fn&?ﬁ?re‘%f OWQERQUF%\%@& rbgl‘?\ tgﬁ\ d"re or@fev%tfetdgerﬂ 8fattes rbf\eg%ﬂ 09(’) ded

accepta suc oun n|stere ch a

ani mal sUdrnear the beiing mmmm sdeasleed). amd at atmospheypor-spperrpianaspheérioni ng
Exanpl e t J . € given
in degré%egg nﬁ@gg?&%ré@?@%&{g Ja?élfsté Eg%}%\éﬁéﬁ %&gﬁg,dﬁg{?@ééﬁgﬁgfﬁg} l|€ﬁons are
per f or meppendédrllustrdtivecBxamples.ur e, preferably between about 15 and 100 nmHg
(= 20-133 nbar). The structure of final products, internediates and
starting materials is confirmed by standard anal ytical nethods, e.g.

m cr oanal ysiThe invéntigreftthesinolatdes ahavarizng of mbipcesse(nGp@ceQ@s inRyhitived inter-
Abbrevi atipns u conventj on concent ratl on for

o oo plRD AL EinablR A 2SR A1SER thelPal is uBed, A8 iaibio Pesersi apacne

Exanpl erdmdifing etepacse tymiarlodl, or in which the startln materials are formed in situ under
(2R) - (4' - Chl or obi phenyl - 4-sul f Ru\{I am ng% 3-di oxo-1,, 3-di hﬁﬁ” i 50| ndol - 2
ic @ru

yl ) pent Hiedeaction epneftio 95 "é\”h theyreqct %I?ﬁ’%s A6 ‘{fe "M!teth

hydr ochggfg&ebp%&]y%aﬂﬁ&d'ggl onyl chloride (34.0 nL, 468 mml) is added
dropwi se over 50 min to 230 nL of nethanol at -10C) and D-glutamc acid

(50.0 g, 340 nmmol ) is added in portions over 20 mn to give a white slurry

which is al b@l’i@@uﬁ@s mhg‘lﬁ\lénﬁ&gaﬁd’ PlerdfédiBtdl cahsEbé ebnveplel iht2akRh oiﬂePW' y
poured into 33 i et ether to precipitate a white solid which is

col | ect é@p%dngé&u@ﬁhqumenata“bhnomﬁﬁww.th three 60 nL portions of diethyl
ether and dried to give 47.4 g (71 %9 of D glutamc acid g- rrethyl ester
hydrochl ori de as a white solid: NVR(DVSO de) 1.95-2.13 (m , 2.41-2.63
(m 2H), 3. &be [nyentiey alsgrelates hg any ryvel staihg(materyls ang proqes_s_ Y their20;

ESI - M5 180ufMurd. )- B D-N (i =Butyl oxycarbonyl)glutam c acid g-nethyl ester

Depending on the choice of starting materials and methods, the new compounds may
be in the form of one of the possible isomers or mixtures thereof, for example, as
substantially pure geometric (cis or trans) isomers, optical isomers (antipodes), racemates,
or mixtures thereof. The aforesaid possible isomers or mixtures thereof are within the

purview of this invention.

Any resulting mixtures of isomers can be separated on the basis of the physico-
chemical differences of the constituents, into the pure geometric or optical isomers,
diastereoisomers, racemates, for example by chromatography and/or fractional
crystallization.

Any resulting racemates of final products or intermediates can be resolved into the
optical antipodes by known methods, e.g. by separation of the diastereoisomeric salts
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" A sl urr ¢-3988INCEG198210 ol ) of the title compound A in 800 ni of
tetrahydrofuran (THF) is treated with triethylamne (99.0 nL, 710 mmol) at

. 0C over 20 mn, and to the cold m xture is added portionw se di-t butyl

Bi carbonate (54.5 g) 250 mvol ) over 40 min. The reaction is warned slowy

to roomtenperature (RT) and after 16-H7-the m xture is concentrated, and
the residue is partitioned between 800 nmL of ethyl acetate and 240 nL of

cold 2N aqueous hydrochloric acid (HCl). The organic solution is washed

Wi th t Wehe? O Bbtalfebtvitten 8pticafy Sctiatid otidsedaney i aﬂ’@’ﬁh'é ARORTE UM
sul fate (MS b,)aand c'onceﬁé;awedc gi Vo 59 1a (961{0 Bptic

D- 111~( apidicardrsicaomneypnsd gThe @ﬁwexyae |ae'dgﬂﬁ'?€ﬂﬂ‘}'ﬁte§§9@/?‘h%b%f€t§8!v6ﬂ|"@953“%1[
NVR CDC 42-2.53
(m ( ba% aé%gt?b&ﬁk BE%'Dby f;aBCgérjfﬁ c@@télmatlén o} - 31*!3&' ﬁa%%tﬁgfberlzﬁmmg)

4- 30382pmh3mmlm98gncfmrr@ qminingy guetﬁlrya @ppe@nrtﬁodyhs)dgoah'ama@'ﬂa@a kiugine oput yI ,

g- nmet hy MR | Ui I E-(t
but yl oxyc om)/%?ﬂ:f ut aﬁ}ﬁ'@@é@éﬁé@ C%t yl ersetgg‘r%é 53"@"@"“@“@5&%‘?% " 200 L
of tol ubigh piessmchqwd phma&clgrdptuxpumeea@heal gishrbent.h N, N- di net hyl f or mani de
di-t butyl acetal (25.0 g, 122.9 rnnol). After an additional 2 h at 80 C
the solution is cooled and concentrated, and the residue is partitioned
bet ween 400 Firallpfcostpophdsiobthatieventidn 26DeitHer obtairedoin the free dorgunior as acaitt i on
s washed w.t. i f 1 M aqueous sodi um bi carbonat e
NaHC03 eé?\%f Q%ng %‘f‘% rgﬁ?‘%’%&?over anhydrous MygS04 and concentr at ed.
homat ogr aphy on silica gel (eI uant; 3/7 - ethyl acetate/hexane) affords
0.1 g (34%, of DI but yI ax bon | ut a cid a-t butyl, hyl
ot r Sas a hoftts Ruhined B fierpvaitogymy BogiveRef S paidii Bhaddcedizan’ | o7
m 1 th:c%tétﬂe Bagds, (el“@ ah dthxeo@s Eﬂaﬁmﬁﬂal hWroiid)a, a&aﬁfag(e%hs@*rﬁthe“pr&gedbe%

oxycar bongnggl utamc acid

[nt but §>f a@gtf@re%ogaiceb?'w%@nf ﬁecle Ap péouerc%mﬁ% g splutions of the latter,

ut yl oxyeasdnamdy e yie%mutstea%m élhérstbYHletrg'l 8Bl Restftihglsaltd hay b 32 8
mol) in 100 nlL “of nethanol RT is treated in one portion with M

queous cPveredrinta e Bre &6""?8'59"@ by freament it pgids Afl'teéﬁ og pther lsﬁlﬁs ¢35t a'§° h, 1 M
queousbﬂﬁbed%rmﬁéhtfoﬁ JIRIREE Tﬁé\lrﬁis%b%héd? waxy solid which is extracted
into 200 nL of ethyl acetate. The organic solution is dried over anhydrous
S04 and concentrated under reduced pressure to give 9.72 g (99% of
I\/é (1 gZ)C lbgﬁ YWEHQQBW%%%@% ﬁaﬂﬁ Badic br&}&wan%t&hvéﬁkﬁd"‘ﬁﬂ §cid thﬂo?
, 2. 3galls, sapqmllymh)armacewcanyzapcema Io sajts. Enese a(rwormed qnexgmplemth ESI - M5
302 (M

( lﬁbr%anlgacn§g|§hcl€ Es?'rhtn%e oid Qm)éhﬁ)goun gﬁ %Xf& m?iﬁ%@?ﬂ%&ﬂ%r%y%hghé

ijtyI ester A solution o 'e DcC
11

O—

YOI TV~ D

but y| oxpeidr @omith prgrnicaartoxulid acids, tsu@may KCe@d@‘kaGWQCWO@/"C@E'GG whieh. forand
t=met Qﬁérﬂ@&mpmld HaBbét ok éugg Hgﬁa%ﬁ?}gﬁ# eki}nélg ?éﬂcp cid, "Rc@? 215 Ci S

tr eated over 15 mn W|t orna
ter 16atwrated prwmrsatyateskdicarboxydic layldsdohbmmmg oxalio; eueninic, mqlehdrtflmaammn

) 52, 5 gy R aoapohPanlibr haRbl ditie leaf AR AR GHARE ?gn

xt ur e acid, stidhcassamino acigisnior exdthple\aspanic hb,r ghutaimicsactd) enwiila otganicosulidnicet ween

ut o S s B € Bt 0o orers i AR SR a5l SpRBMefana

nmL  ofcids whinhsare ansutstibdedai-silStituted @or examplabyhalogers). E’ceiemed are salts
30382 K.2002 sul.f at. 04) nd concentr at ed.
onmat og gﬁﬁ'liign%mcﬁoa{égaéldb\%@wﬁ%'?ac'géﬁalam AAEEP Gt e/ hexane) affords

12 g (98% of (2R)-(t butyl oxycarbonyl am no)-5-hydroxypentanoi c acid t

1 i S o b o e,

t JI 7. Mg folrblof Mﬁlr&ﬁs (Mehbv)ar a Eombi&IR)d iétr(ejferreg tcta in this contex'ta\ a c?rretspondm o
0X anol ¢ _aci U sol ution o e
1 ¢ ESRb R0 SRS royide Byt os G o SRR GRORe Rl B SISUMSATSPE. aci d ¢

tyl ester (9.12 g) 31 5 mol), imdazole (3.22 g, 47.3 mmol ) and

ri phenyl phosphine (12.40 g) 47.3 mmol) in 300 nmL of THF is treated
ortionwi se over 5 mn with iodine (9.60 g, 37.8 mpl) at RT. After 2 h,
he m xture is filtered and concentrated. The residue is first filtrated
hough silica gel (eluant; ethyl acetate) then purified by

S o @W TR OO




chomat oﬁrsa%ﬁg/%ﬁ 198c2a gel (eluant ; 10%ethyl acetate in hexane) [ 1 AUG 2002
affording 9.05 g (72% of (2R)-(t butyl oxycarbonyl am no) - 5-i odopent anoi C
_aC|d t butyl ester as a colorless oil: NVR(CDCI3) 1.42 (s, 9H), 1.46 (s,
9H), 1.65-1.95 (n) 4H), 3.14-3.28 (m 2H), 4.19-4.26 (m 1 H), 5.06 (br d,
1 H J=7.4); IR 1712, 1500, 1155; ESI - -N8-400 (M+1 ). G (2R -(t

But yl oxycar bonyl am no) - 5- (1, 3- di oxo-1|, 3-di hydr oi sol ndol - 2-yl ) pentanotc acid
f butyl ester Sodium hydride (0.522 g, 13.05 mmmol) is added to a solution
of phthal i nTTHe co@pdands, irdudirny mlshltarvénb&owe)maﬁee%%fgbm iohthelt i of

N, N- di thlforma g E 2’ After & ’%{ or 20 mn, a solution of
the tit MedRtesoRLpakEe ofhagst '(’F”tﬁd{s?f’ Q'FB R@NiZa¥9M) 5- i odopent anoi ¢ acid t
butyl ester (4.61 g) 11.55 nmol) in 5 m_ of DMF is added, and the solution
is stirred at RT for 30 mn) then at 60C for 8 h. The solvent is renoved
under r educdhe phauragestical campreltiors;acreeding tothe invenion are ibese eWtalbfan. of

et hyl a@ﬁfeeénes@cnchs?&éu dHre&hl, Qraﬂﬁér%u&%@arbmefalBaﬁnmgtgémhqo MidsRalsS Washed
with 100 nL water and 50 ni brine, dried over anhydrous Na2S04 and
concent Mglusing Hag, tpénmblggmagwqqmagmg,fne@ppm(tqmases and for the treatment of

but yl ox - Iti iS04 Lre: & acid
{but y1 SSrer KeBOhIRd rero, SRR STy SrpuRel i harabibgRab e

1. 60- 1. gempagndief)the Jnventign,)algrg orjegompination, gvith are grimore pHarmacadicaliy d) 1
H J=7. Ll (M 2H), 7.83-7.86 (M 2H); IR 1712, 1500, 1155;

ESI - VB %%ep%@gf;'}";?ﬁ%

(2R} - Am no- 5- (1, 3-di oxo-1, 3-di hydr oi soi ndol -2-yl ) pentanoic acid t butyl

Coter b SRE B AL kR Beive St he A PNl P 8, (1125,

trifl uonmuﬁdweatpﬂar(ﬁ%éutm&l @6mpsitiorts cmmtﬂn)smgtarﬂéifecmé amoaht thetgofif or 1 h
at this te ratu e utLon i s_conc er red ced r ssure
" t hout cPEHRR] of 2Amitle LSS Sp e e LIS SordiEh oA LGts BT Pafefaral
acet at e applitation./Preferet! dvb &iblets and el Tapsiies congsrsing mba%ﬁve i‘hgdsrdlé?ﬂ over
anhydr oys oncentr.at ed Chorratg{%raggé/n Qn, si (elu nt

TS ol A2 i G, ecipre dpatgse au fo SortiteF cdfuiods an

(2R)- amgmms ls’;)ﬁu@ncéinwe gls&céhthwdﬁps@ah@dah .&—mh@mnaapcacuaﬁi sélttaﬁawéryl
ester as (f]ooles g 13) 1.46 (s, 1.80-2,06 (m) 4H), 3.73
(t 2H, pglygt yleneglyeps; f(ot' tabietﬁals £} bipdersze.ggn n;efl Iug}q)um?lhg@tmstgg:h(m 2H) .
paste gelatin, tragacanth meth Icellulose sodium carboxymethylcellulose and or

(2R)-(4 10r0|p | - 4- su¥ amno)-5-(1 3-di oxo- 1, 3-di hydr oi soi ndol -

yl ) pent aﬁw'ey'atm'dpnwt ws'@étdéld'ﬁntew‘an@hwr tBIgpREragaralginicrasia/er itshl or i de A
sol ut i 08o@lim%afhbdRNERENDRRERES a(nZUcQ%) dpsottfarts, r’G?S‘iﬂr&ntls: M1hBrdTandf

dichl oromethane is treated wth chlorosulfonic acid (4.55 g, 39.1 mml) at
RT. TheSweglepeisninjestalle corapositinnsarg prefprakiyraqugaus SAtoNicRakdiong0tci pitate i s

col | ect ggs sMﬁEUéHB §ddgb§|f8ﬂ9@ 4re }Q@ﬁ?ﬁ?qé@u&lg p%ﬁié@erﬁqgﬁﬁgﬁlu%%ser' ed to

afford 9. ﬁég chl or obi pheny fonic acid as a white solid. A
suspens ﬁ%ﬁPe@ﬁ'Oﬂ ajd C@WD@ﬁildenéYlgBSlﬁf@ZﬂG and/er coniain pdjuvais,quchfast hi onyl

Col ut | ofSeEMHRE SEIZR g, Fpli o Sipuifing BoEnl SRR bbb SR B FeliTatng,

pressur &%@aﬂnqth@remdaed/bsbwﬂérs.m addition they ohay @alepl coptdine othanthegapeadicalty

afford j - I I ff-white
ol i a. iaSespihnhe, Saicf o toR S biohaiad acBiing i cBhltifioBa Mind,

di hydr ogeaniulatiog op cgatingemethnds, sespsictivaly, tanid)donw elnom\Oswazﬁ%rpreferatﬂp title H
compoun 3-di hydroi soi ndol -2 yl) pentanoic acid t
but yl g O&tzl(alf %?,,’b‘? tlge %éwérr'gé ?é'gﬂé triethylamne (1.34 nL, 9.61 nmol) in
20 nL of di chl oronethane is treated with the title 1 conpound,

St 11 o at SHEHe 1emRIbeAEtor aBpSLhT pbptcsforihgegein BBt nolntl e L  on

i s washeompourid aaheinvohtlmmalqumus Acl@hnagdoummmgmdtm«asalisutbabm i s washed

with br fver.a 04 and co ent u r.re uced

" 3038 PREEEoIpgicahy 8énsplibic Favena B avein PAswape firouph esskinpr Plinoshe - ety
acet at e):hafa‘ctsfrdﬁcé]y,glﬁarfsdéﬁﬁa/@devfces are in the form of a bandage comprising a backong

(2R) (4' -chl . orobi phenyl -4-syl f yI anm %‘é é oxo 1, 3-di hydr oi soi ndol - 2-
yl ) pent JIRGRErA [e§efvo lfpma"&%‘i b Wytwét La[riess. orfiep afe 1 21 (s,
9H), 1.60-1.68 (br m 1 H), 175184(brm3H) 3.68-3.74 (m 2H))
3.82-3.92 (m 1 H), 524 (d, 1 H J=9.2), 7.44 (d, 2H, J=8.6)) 7.49 (d, 2H
‘J=8.6)) 7.65 (d, 2H, J=8.5), 7.70-7.74 (m 2H), 7.83-7.86 (m 2H), 7.92 (d)
2H) J=8.5); IR 1774, 1712, 1348, 1162; ESI-Ms 569 (M-+1). J.

(2R) - (4' - Cnhl or obi phenyi - 4-sul f onyl am nor 5- (1, 3-di oxo- |, 3-di hydr oi soi ndol -



yl ) pent M@%P@CA@% ution of the title |I conpound, 01 AUG 2002
(2R) - (4' - chl or obi phenyl - 4- sui fonyl am no)-5-(1, 3

. di oxo-1, 3-di hydroi soi ndoi -2-yl )pentanoic acid t butyl ester (0.96 g) 1.69
mml) in TFA (10 m., 130 mol ) is stirred at RT for 2.5 h. The solution is
concentrated under reduced pressure to1§ive a white solid which is
triturated from20 nL of diethyl ether, collected by filtration and dried
to give 837 ng (97% of

(2R) - ( 4'coftfdifigPbaraden\detiverabié tompbanad 60the skinlofIHe A¥SEak.acontialéd ahgoi ndoi - 2-
yl ) pentanoic acid as a white sold: ,mg ,179-181C;, NVR(1: 100 CD30D/ CDCI 3)
1. 65- 1. Seedetgrmingd rate gver @ prolpnged pgriod of time,zand meaps tojsasurg thedeyige tg the |
J=8.6), gkind7 (d, 2H, J=8.6), 7.60 (d, 2H) J=8.4), 7.65-7.68 (m 2H),
7.76-7.79 (m 2H), 7.86 (d, 2H, J=8.4); IR 1772) 1708, 1340, 1153; ESI-Ms
511 (M-1), S13 (Mt+1l). Exanpie 2 (Reference Exanple)

(2R) - (4" - Cnhl '@@ﬂﬁg*~ | 2% - bh 85 i - vl Lol - 2
yl ) pent anoi CS% g@?g y régg?;'/‘g?nw(}éﬂ% aﬁﬂé&@fofl, \éb/ ?bfi‘%lqs’k?h: écr)’cg?)qujfl'ﬁ| §ﬁ§'%’e§?ﬁ5\%

4- 30382/anuemys sphgipns3gintments, creams or gels well-known in the art.

(2R) - (4' - Chl or obi phenyl - 4-sul f onyl aml nor 5- (1, 3- di oxo- 1, 3-di hydr oi soi ndol -2
yl )pentanol c acid Otrityl hydroxyam de A solution of the title conpound of
Exanpl e 1, (ThRphamacsutioaldompiatiops-contain ametfestiveonatrix-degrading

o, 0. SPRIRBrtamace il apigoin ot BYChloRApl e inielobR Sl e aBole o1

ist rgateﬂﬂzwa}lme dr-ihy:dntbiqa&iﬁam&hearnﬂteriﬂgamﬂ:mctl(c&ﬁegg ,e.g)l.ammh(;ﬁnﬂdmmatudy
1-(3-di am - 3-.ef. iim ! i 170 , 0.886
o - Ok R SO o el o A B0

1. 776 mmdthotrexats]dadh aburl etfbictive tlarapeutic dosstasreportédin thé aht. Sudtetharageutie | s
partitioned betwe 60 nl  of dichloronmethane and 40 nL of water. The

or gani cagsvﬁﬁ'%weﬁ'g‘"&)ﬁgﬁbﬁ'eﬁ% 30 nL of 1 M aqueous NaHC03, dried over
anhydrous Na2S04 and concentrated. Chonat ography on silica gel (eluant; 4/6
- ethyl acetate/ hex ne?_, ffords 293 . 640/? of o .

(2R) - (4' - chiF5RERIeSIAE APHintaramatqly, aoants Wih-aycloexygenasg inhibitingetyily afes oi ndol - 2
yl') pent aipiténas; haproxén, ibuproten; axd &d Ike. as a waxy sol id: NVR(CDCI 3)
0.62-0.76 (br m 1 H, 1.08-1.24 (br m 1 H), 1.46-1.65 (br m 1 H),
1.72-1.87 (br m 1 H), 3.65-3.73 (m 2H), 3.94 (t, 1 H J=8.7), 5.31 (d, 1
H J=9.2), T 8&3‘%&%% ahelfler aZti\/lﬁngféHi%l‘,"a corpdtind of tR® invEntiocH thay b8 ) »
7.70 (d) 4H, J=8.3), 7.91 (d, 2H J=8B.3), 8.27 (s) 1 H; IR 1770, 1710,
1349, 19ggynigg|edy@%1¢|7§iwngqqou)s!y, b_efore or after the other active ingredient, either

(2R) - ( #sobitahb) MY dr b ERDRIGN Rinifsirdch o 1830indy A b Biflbol soi ndol -2
yl ) pentanol c acid hydroxyanm de A solution of the title A conpound)

( 2R) - ( 4rhamasedticah frmplations ul f onyl ami no) - 5- (1, 3

di oxo-1, 3-di hydr oi soi ndol - 2-yl )pentanoic acid Otrityl hydroxyam de (288 ny,
0.374 mmol ) _in 3 nL of dichloronmethane is treated sequentially with

tri et hyl si | 3ne dpsagelof aqtive compaendradninisierad is denandeaterethecspacied of wapps ni,

2.92 O o) i I8, A O a

St r oam S04 affmal fina inall 8 iy ooyl bR indRidiRT E5ch, BAd Bh (1A,

et her . Thadpinistration.iA uribtivsageddr oral administrafion toramammalrod aboutiD toavQukg e

162. 3 0A,: .

(2R - (amyiplaifbogesn abgut 9 nd, 1000 mg, scantagepugly botwaenatiut 25,4995 o nqol -
-yl ) pentadmgofdbe dctivedngrediamt.de as a white solid: mp. 204-206C (dec);
NVR(DVMBSO-de) 1.24-1.33 (br m 1 H), 1.37-1.50 (br m 3H), 3.39-3.47 (m
2H), 3.52-3.62 (m 1 H) 7.53 (d, 2H, J=8.3), 7.70 (d, 2H J=8.3), 7.80 (br
s) 8H), 8. 17h¢dpmpothdsicfdha jnvebtiGrinhibit nsatrid defradibg.méalioprotbindse suéh 4572)

1341, 1%g%iin§s%|, 'sh@mgl%gln,( %Il-'é%e ase, (igcl&diﬁﬁ %;ol?aog%%aéé ?%%gg)%n%a%r%ggage
metalloelastase, and membrane type matrix metalloproteinases, such as MT-MMP 1 and 2.
They are particularly useful as collagenase-3 inhibitors.
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- 34Exanm-30382(ARGE 1983 or obi phenyl - 4- sul f onyl ani no~5- (1, 1, 3 T AU 2002
tri oxo-2, 3-di hydr obenzoi sot hi azol -2 yl)pentanoic acid OHO ~ ~~C OO

.N~S; O The title conmpound is obtained as a white solid anal ogously as

described in Exanple 1: mp. 177-179C, NVR(CDCI3) 1.70-1.83 (m 1 H),
1.88-2.00 (m 3H), 3.77 (q, 2H, J=6.3)»204.05-4.13 (m 1 H, 5.36 (d, 1 H,
J=8.6), 7.42 (d, 2H, J=8.4), 7.52 (d, 2H, J=8.4), 7.65 (d, 2H, J=8.5),
7.80-7.92 (m 3H)) 7.91 (d, 2H) J=8.2), 8.02 (d) 1 H J=7.2); IR 1776,

1733, 1338) ¢ H’E % eny?&@ ‘b?%l’(é\{hyént)o)\ rﬁﬂ@ ﬁ‘uyg'ﬁjdebrad?ﬁ@m% ate useful fr?r

(2R~(4'-Cnhloro onyl am nor tetrah ro-l-rret 24d
i oxoqui rteazmmemtm99Ia)qf;a;eﬁ:-aﬁrttsxrrmal)tse@n-dccibaglelo}ase~ andimacrpphage msetalhoelasme-t itle

T p. e Bngu Bl e B o o RS AR oRS g SR AR Pl B8 T
(7 m521( I(;i)mazlignaﬁt-tarnaes (bwmintihBing tundF gtawth1tukhor dnetadbasis, TumOr prbgressien @r=8. 6) ,

- 7. 1 4H) ,
5 0a { Gjimaisign andiotiumbednciddenesis), slch witndrs frickbing,d. 3, r8hst, i bibgger, 43, 47
iggg) égﬂ?n a)\?éi'iénS i Tél?&ékm E&cd}ﬁ)ﬁm{é@cérﬂdzmcﬁls)éo b54f%a_(dﬂ vhil'll the cqn"bo?ﬁaﬁaf WeCGC
e rD". | OXO InZOIr] | re
o T ows Ingarion Jnciu hSKHaIbi Arindis PLlepdniite sorB et SrrEsdaudhat Sy, 50
mol ), smdbluﬂg tmemuﬁt@n@e&sm) ﬁmemmle)otierwnam@ﬁs ®y dnlﬁ.Bﬁngh)ptuﬁa of

stirred at RT for eC| |tated erod toi vacuum

c caolTecte
filtratiadhgro %’HE‘&IPWP‘PF)\A%R \ﬂ!g' a%8 ‘HPQPWP ETYREOME eﬁftlaé‘&c'f%

1, |2 g 4t|E§éHeﬂ’ﬂé/)d§t€bkbsf(@érbuﬂai icHermiiag) PsbtdrvREQflen BngidpldStyJand afkh va§c1§lar\/\'h| te
sol i a

(2R) - (4- Lﬂﬁ%ﬂw} %@F?’%ﬁ?ﬂéﬁ?%?mﬁ'-(l 2,3, 4- tetrahydro | - met hyl - 2, 4- di oxoqui n
azolin-3 yl)pentanolc acid O-N ' N( | ] 7 0 O~SNHOHThe title conmpound
is obtained as a white solid anal ogously as described in Exanple 1. mp.
222-224 C; |Rarthgreonditipns to be Yeatedyath tha compowsis-aftha mgeptian are)infiammatone 6

(2R) - (4'g @eﬁﬁ@ﬂhméférséf @éée‘?y%%@ﬂ{% Whier'm{ailr ddBRLEHS 6r 1Badlls0x 0l M dazo

lidin-1- ol C acl
mvolved (such as muitiple sclerosis), optic neuritis, neuromyelitis optica (Devic's disease),

diffuse and transitional sclerosis (Schilder's disease) and acute disseminated
encephalomyelitis, also demyelinating peripheral neuropathies such as Landry-Guillain-
Barre-Strohl syndrome for motor defects; also tissue ulceration (e.g. epidermal and gastric
ulceration), abnormal wound healing, periodental disease, bone disease (e.g. Paget's
disease and osteoporosis). Also endometriosis, septic shock, inflammatory bowel disease,

Crohn's disease and the like.

Ocular applications of the compounds of the invention include the treatment of ocular
inflammation, cormneal ulcerations, pterygium, keratitis, keratoconus, open angle glaucoma,
retinopathies, and also their use in conjunction with refractive surgery (laser or incisional) to

minimize adverse effects.

The compounds are particularly useful for the treatment of e.g. inflammatory
conditions, osteoarthritis, rheumatoid arthritis and tumors.

Beneficial effects are evaluated in pharmacological tests generally known in the art,
and as illustrated herein.
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O 0 ~S M-PPI[YAICAGBID o/ coC 1982 ~ ~ ~Q ) -36 The title conpound is

obtained as a white solid anal ogously as described in Exanple 1. mp. 68-71

.C, NWR(CDCi3) ) 1.34 (s) 6H), 1.55-1.81 (m 4H), 2.84 (s, 3H), 3.50-3.56

(br m 2H)) 4.t0 (q, 2H, J=7.2), 5.52 (d, 1H) J=8.8), 7.42 (d, 2H, J=8.4),

7.52 (d, 2H, J=8.4), 7.65 (d, 2H, J=8.-81-7.89 (d, 2H, J=8.3); IR 1772,

1341, 1159; ESI-Ms 528 (M +1 ). 3,4,4-Trinmethyl-2,5-di oxoi mdazolidine is

pr epar ed accordi ng to a known procedure as described in US patent

1,337, 269. Lited erties are d trable in in vitro and in wvotests usi
OR~(4' - Chl orob| oﬁgn'? Hrogulm arenmr?gséem-rre t hyl benzenesul f ony P%m no) pent
p y

anoi ¢ acdvaptageasly mamOas,S.¢ I'Bts guinka pidst Hegs; sahhitaner ls@a@ﬂtcugmm a

whi t I 1596,

1 3'27)e i%‘éége%g? y%%%%%hg?ﬁ?y ﬁﬂg)?iﬁrpekaére@éﬁ&pég id Jcorrmogndé Zgn bL Bp&l?gds in

( 2Rr [ 4- (vt indhe fotmydisolutioes zeg.ayraierably hgueous]sofirtions, Bn@ in vivo either enterally

t 2- ~S \ S\

0 ' o PelpritEs ARPEROSulY G4 s He PR ERRLS of ) sl Soi The

anal ogoulisagain viles ovaylyange betiweanabeutl10™® molar and 10™'° molar concentrations. The
dosage in vivo may range, depending on the route of administration, between about 0.1 and

100 mg/kg.

Antiinflammatory activity can be determined in standard inflammation and arthritic
animal models well-known in the art, e.g. the adjuvant arthritis model in rats and the
collagen Il induced arthritis model in mice (Mediators of Inflam. 1, 273-279 (1992).

One test to determine the inhibition of stromelysin activity is based on its hydrolysis of
Substance P using a modified procedure of Harrison et al (Harrison, R.A., Teahan J., and
Stein R., A semicontinuous, high performance chromatography based assay for
stromelysin, Anal. Biochem. 180, 110-113 (1989)). In this assay, Substance P is hydrolyzed
by recombinant human stromelysin to generate a fragment, Substance P 7-11, which can
be quantitated by HPLC. In a typical assay, a 10 mM stock solution of a compound to be
tested is diluted in the assay buffer to 50 mM, mixed 1:1 with 8 mg recombinant human
stromelysin (mol. wt. 45-47 kDa, 2 Units; where 1 Unit produces 20 mmoles of Substance P
7-11 in 30 minutes) and incubated along with 0.5mM Substance P in a final volume of 0.125
mL for 30 minutes at 37°C. The reaction is stopped by adding 10 mM EDTA and Substance
P 7-11 is quantified on RP-8 HPLC. The IC5, for inhibition of stromelysin activity and Ki are
calculated from control reaction without the inhibitor.

Stromelysin activity can also be determined using human aggrecan as a substrate.
This assay allows the confirmation in-vitro that a compound can inhibit the action of
stromelysin on its highly negatively-charged natural substrate, aggrecan (large aggregating
proteoglycan). Within the cartilage, proteoglycan exists as an aggregate bound to
hyaluronate. Human proteoglycan aggregated to hyaluronate is used as an enzyme
substrate. The assay is set up in 96-well microtiter plates allowing rapid evaluation of
compounds. The assay has three major steps:
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(2R)-[4-(4-1m dazol - 1-yl phenoxy) benzenesul f onyl am no] -5-(1,1, 3-tri oxo-2, 3-d

i hydro benzoi sot hi azol - 2-yl )pentanoic acid ONO/S~ 0O\ / ~OON-~~g~ 0O
~~ ~NNOHOHThe title conpound is obtained anal ogously as described in
Exanpl e 1. Exanple 10 -22-

(2R) - [ 4- (4- Chl or ophenyl oxy) benzenesul f onyl am no] -5-(1, 1, 3-tri oxo- 2, 3-di hydr
0 benzoi sot hi azol -2-yl )pentanoic acid O-N\ O/S~ 0/ od / ~~~p O

S~N~ OOH The title conpound is obtained anal ogously as described in Exanple
: 4- 30382JA/ CGC 1982 -38 Exanple 11 - .

(2R - (4-WENI3? BrayEelad WER BYRNERBe{BYTHAR STPIEA SHSye. 400 Ho{mb). blacke@ yh3. di hyd

ro benz@spigingAal); 8ndh~bea%teagyeamuﬂaa9aﬂ%mdhanﬁéde&i:rp chortarbhihasdBtH ~

OH The title conmpound i s obtained anal ogously as described in Exanple 1
digested, 2 mg/mL) is bound to the hyaluronate. Plates are washed between each step.

2) Buffers + inhibitor (1 to 5,000 nM) + recombinant human stromelysin (1-3 Units/well) are
added to wells. The plates are sealed with tape and incubated overnight at 37°C. The plates
are then washed.

3) A primary (3B3) antibody (mouse IgM, 1:10,000) is used to detect remaining fragments. A
secondary antibody, peroxididase-linked anti-IgM, is bound to the primary antibody. OPD is
then added as a substrate for the peroxidase and the reaction is stopped with sulfuric acid.
The ICs, for inhibition of stromelysin activity is graphically derived and Ki is calculated.

Collagenase -1 inhibitory activity is determined as follows: ninety six-well, flat-bottom
microtiter plates are first coated with bovine type | collagen (35 ug/well) over a two-day
period at 30°C using a humidified and then dry atmosphere; plates are rinsed, air dried for
3-4 hours, sealed with Saran wrap and stored in a refrigerator. Human recombinant
fibroblast collagenase and a test compound (or buffer) are added to wells (total volume =
0.1 mL) and plates are incubated for 2 hours at 35°C under humidified conditions; the
amount of collagenase used per well is that causing approximately 80% of maximal
digestion of collagen. The incubation media are removed from the wells, which are then
rinsed with buffer, followed by water. Coomasie blue stain is added to the wells for 25
minutes, removed, and wells are again rinsed with water. Sodium dodecy! sulfate (20% in
50% dimethylformamide in water) is added to solubilize the remaining stained collagen and
the optical density at 570 nM wave length is measured. The decrease in optical density due
to collagenase (from that of collagen without enzyme) is compared to the decrease in
optical density due to the enzyme in the presence of test compound, and percent inhibition
of enzyme activity is calculated. ICsy’s are determined from a range of concentrations of
inhibitors (4-5 concentrations, each tested in triplicate), and K values are calculated.

Collagenase-3 inhibitory activity is determined as follows:
One nM stock solutions of substrate (MCA-Pro-Leu-Gly-Dpa-Ala-Arg-NH,, J. Biol. Chem.
271, 1544-1550, 1996) and 10 nM stock solution of inhibitor are prepared in DMSO. They
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(2Rr[ 4- (4- Met hoxybenzoyl am no) benzenesul f onyl am no] -5-(1, 1, 3-trl oxo-2, 3-di h
. ydro benzoi sot hi azol -2-yl)pentanoic acid O/ HN~- N~-SSOOO~ ~~O0O0O0OH
Tho title conpound is obtained anal ogogaly as described in Exanple 1.

4- 3038?JA/ CEC 1982 -39 Exanple 13 Tees

(2Rr[ 4- (4- Phenyl pi peridin-1-yl)benzenesul fonyam no]-5-(1, 1, 3-tri oxo-2, 3-di h
ydro benzoi sot hi azol -2-yl)pentanoic acid J ~I OiS~-N O H- CH The title
conpoundre dilutdt witth essayrialiteg 20\ tds atipdd 715 ¢ordaining BRamidl @aClz, 0EDQ2Y% bedidmh

(R Y S M M Bl MUl o A B 2
N~ H | Chtored in the assay buffer after extensive dialysis in the assay buffer. Recombinant enzyme
solution (0.05 mL, 1.3 nM) is mixed with 0.05 mL of inhibitor solution at various
concentrations for 10 minutes at room temperature. Then 0.025 mL of 8 pM substrate
solution is added and fluorescence (A ex = 325; A em = 405) is continuously measured at
room temperature. The percent inhibition of collagenase-3 activity is determined from the
effect of inhibitor at various concentrations on the change in fluorescence; the ICs is

determined graphically.

The effect of compounds of the invention in-vivo can be determined in rabbits.
Typically, four rabbits are dosed orally with a compound up to four hours before being
injected intra-articularly in both knees (N=8) with 40 Units of recombinant human
stromelysin dissolved in 20 mM Tris, 10 mM CaCl;, and 0.15 M NaCl at pH 7.5. Two hours
later the rabbits are sacrificed, synovial lavage is collected, and keratan sulfate (KS) and
sulfated glycosaminoglycan (S-GAG) fragments released into the joint are quantitated.
Keratan sulfate is measured by an inhibition ELISA using the method of Thonar (Thonar,
E.J.-M.A,, Lenz, M.E., Klinsworth, G.K., Caterson, B., Pachman, L.M., Glickman, P., Katz,
R., Huff, J., Keuttner, K.E. Quantitation of keratan sulfate in blood as a marker of cartilage
catabolism, Arthr. Rheum. 28, 1367-1376 (1985)). Sulfated glycosaminoglycans are
measured by first digesting the synovial lavage with streptomyces hyaluronidase and then
measuring DMB dye binding using the method of Goldberg (Goldberg, R.L. and Kolibas, L.
An improved method for determining proteoglycan synthesized by chondrocytes in cuiture.
Connect. Tiss. Res. 24,, 265-275 (1990)). For an i.v. study, a compound is solubilized in
1 mL of PEG-400, and for a p.o. study, a compound is administered in 5 mL of fortified com
starch per kilogram of body weight. -

The effect in protecting against cartilage degradation in arthritic disorders can be
determined e.g. in a surgical model of osteoarthritis described in Arthritis and Rheumatism,
Vol. 26, 875-886 (1983).

The effect on ulcerations, e.g. ocular ulcerations, can be determined in the rabbit by

measuring the reduction of comeal ulceration following an alkali burn to the comea.
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Exanpl e 15

. (2R) - (5- Benzenesul t onyl t hi ophene- 2- sul fonyl am no] -5-(1, 1, 3-tri oxo- 2, 3-di hyd
ro 0 1 AUG 200i benzoi sot hi azol - 2-yl )pégt anoic acid 4- 30382/ A/ CGC 1982

- 40 O-"N~SSOOO\ ~0 SSS\ OON OH The title conpound is obtained

anal ogously as described in Exanple 1. Exanple 16

(2Rr[5-(5-Trifluoromnet hyl pyri di ne-2-sul fonyl)thi ophene-2-sul fonyl am noj - 5- (

1,1,3 trioxo-2, 3-di hydrobenzoi sot hi azol - 2-yl )pentanocic acid O / ~S~O 00

teou s | MeEnapd o heh e i BEHAN oo Qe 000usly o

(2R) - ( 4me@slidngibiepiiifeibision &f thel degradation obPA]-6fastin By Buncated recombinant mouse

trioxo- rzﬁa?éro%h%grrﬁ)etfaelrée?as?aqstehgsafoﬁ)ow2 yl') methyl Jthi o} propionic acid

About 2 ng of recombinant truncated mouse macrophage metalloelastase (FASEB
Journal Vol. 8, A151, 1994), purified by Q-Sepharose column chromatography is incubated
with test compounds at the desired concentrations in the presence of 5 nM CaCl,, 400 nM
NaCl, [*H]elastin (60,000 cpm/tube), and 20 mM Tris, pH 8.0, at 37°C ovemight. The
samples are spun in a microfuge centrifuge at 12,000 mpm for 15 minutes. An aliquot of the
supernatant is counted in a scintillation counter to quantitate degraded PHelastin. ICso's
are determined from a range of concentrations of the test compounds and the percent
inhibition of enzyme activity obtained.

The effect of the compounds of the invention for the treatment of emphysema can be
determined in animal models described in American Review of Respiratory Disease 117,
1109 (1978).

The antitumor effect of the compounds of the invention can be determined e.g. by
measuring the growth of human tumors implanted subcutaneously in Balb/c nude treated
mice according to methodology well-known in the art in comparison to placebo treated mice.
lllustrative tumors are e.g. estrogen dependent human breast carcinoma BT20 and MCF?7,
human bladder carcinoma T24, human colon carcinoma Colo 205, human lung
adenocarcinoma A549 and human ovarian carcinoma NIH-OVCARS3.

The effect on tumor angiogenesis can be determined e.g. in rats implanted with
Walker 256 carcinoma in pellets to stimulate angiogenesis from vessels of-the limbus, as
described by Galardy et al, Cancer Res. 54, 4715 (1994).

Gelatinase A and MT1-MMP inhibitory activities can be determined as follows:
Stock solutions of substrate (MCA-Pro-Leu-Gly-Leu-Dpa-Ala-Arg-NHo, Knight, C.G.,
Willenbrock, F., Murphy, G., A novel coumarin-labelled peptide for sensitive continous
assays of the matrix metalloproteinases, FEBS lett., 296, 263-266, (1992)), are prepared in
100 % DMSO at a concentration 1.0 mM. Stock solutions of inhibitors are prepared in
100 % DMSO. The inhibitor is diluted into the assays from a solution in 100% DMSO, and
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I s obtained anal ogously as described in Exanple 1. Exanple 18 o ~ ~~~ zo0Z
. (2R) - (4' - Chi or obi phenyl - 4-sui fonyl am no~-5-(1, 1, 3-tri oxo- 2, 3-di hydr obenzoi s
ot hi azol -2 yl ) pentanoi c acid hydroxyamtde HWOHOH/ ~ ~~C O~S~ OO

N~S O The title conpound is obtained a®5a white solid anal ogously as
descpbed in Exanple 2: mp. 200-205C (dec); IR 1730) 1668, 1336, 1162,
ESI-M5 564 (M++1 ). Exanple 19

(2R~(4" w6hkals thbéﬁﬁﬁeﬁéln él:{l.r%Wél@dﬂM|oﬂﬂMSU§oQHatQh@ﬂﬂalWS@%ﬁ&@mPauGﬁth 2,4-d
i oxo qui nazolin- nt anoi ¢ aci d hydroxyani de 3038?JA/ CGC 1982 - 42

O-N Cl [nhipitor end SUKFt@tﬂdNﬂGHSH‘ ol assRyR i98.9%. ssays anederiorped iiassay dutiar ned
2358 "1 ARLRR T8 ARAEhY R o ST BB coin 55, oSG 02
once the substrate and inhibitor are diluted into it. The substrate concentration used in the
assays is 10 pM. The test is carried out at 37 °C. The fluorescence changes are monitored
using an excitation wavelength of 320 nm and an emission wavelength of 340 nm. The
reaction mixture is added in duplicate to appropriate wells of a 96 well microfluor plate. The
reaction mixture is preincubated with the inhibitor for 30 min, the reaction is started by the
addition of MMP enzyme and the fluorescence intensity is measured for 10 min. A time
point that is on a linear part of the curve is chosen to determine the activity. The inhibition
results are expressed as the inhibitor concentrations that produced 50% inhibition (IC5q) of

the activity in the control (non-inhibited) reaction.

The inhibition of tumor metastasis can be determined in two lung metastasis models:
In the B16-F10 melanoma model metastasis is measured by counting the numbers of lung
metastasized melanoma noduies produced by intravenously injected B16-F10 melanoma
cells into BDF1 treated mice according to methodology well known in the art. In the HT1080
model and metastasis is quantified by measuring the fluorescence intensity of enhanced
green fluorescent protein (EGFP) in the lung of Balb/c nude mice produced by the meta-
stasized tumor from intravenously injected GFP-expressing human fibrosarcoma HT1080
cells. The inhibition is obtained by comparison of compound treated and placebo treated
mice in both methods. In HT1080 model, EGFP expressing HT1080 cell is prepared by
limiting dilution method in the presence of geneticin after transfecting the EGFP expression
vector (PEGFP-C1) (CLONTECH Laboratories Inc., Palo Alto, CA). A suspension of cells
(106 cells / 0.1 mL of PBS) is injected intravenously in Balb/c nude mice. After administering
test compounds and vehicle p.o. 3 weeks, tumor metastasized lung of mice are removed
after sacrifice and homogenized. After centrifugation, the cells are washed 3 times with
lysing reagent (150mM NH4CI, 0.1mM EDTA-4 Na, 10mM KHCOg, pH 7.4) to lysis red
blood cells and 2 times with PBS. After centrifugation, EGFP is extracted from cells by 10%
Triton in PBS and poured into the wells of 96-well multi plate. The fluorescence intensity is
determined by use of a fluorescence plate reader at the excitation and emission wave
length of 485 and 530 nm, respectively.



(2R} - (4- Bi phenyl sul fonyl am nor5-(1, 2, 3, 4-tetrahydro-1|-nethyl -2, 4- HibM&uﬂﬂ@Z
zolin-3 yl)pentanoic acid hydroxyamde O-N NI / / o O NHN-OHHThe title
.conpound is obtained as a white solid anal ogously as described in Exanple
2: mp. 202-203C, IR 1704) 1660, 1336, 1160; ESI-M5 523 (M +1 ). Exanple 21
(2Rr[4- (Pyridin-4-yl oxy) benzenesul f onyR8éa+no] - 5- (1, 1, 3-tri oxo- 2, 3-di hydr obe
nzoi so thiazol -2-yl)pentanoi c acid hydroxyam de 4- 30382/ Al CGC 1982 -43 N
p NO/SSOO~0iS~ OOHNOH The title conpound is obtained anal ogously as

?gsé)cr I[ Z?Eﬂﬁﬁe&ﬁ@%fif?ﬁqtgﬁg%%é)t czangeﬁe'sb‘lu: ?‘/oﬁglogm' noJ-5-(1,1, 3-trl oxo-2, 3-d
I hydro benzol sot ht azol - 2-yl ) pentanoi ¢ acid hydroxyamde \ ~/ / \ ~NNJ o O
N S~1.oa ghgn%'gu{i_gal 'E'Elgaasition comprising an effective matrix-degrading metallo-
proteinase inhibiting amount of a compound of the formula | in combination with one or
more pharmaceutically acceptable carriers,
2. a pharmaceutical composition for treatment of tumours in warm-blooded animals,
including humans, comprising an antitumourally effective dose of a compound of the
formula | or a pharmaceutically acceptable salt of such a compound together with a
pharmaceutical carrier,
3. the use of a compound of the formula | or of a pharmaceutically acceptable salt of such a
compound for the preparation of a pharmaceutical composition for use for chemotherapy
of tumours,
4. the use of a compound of the formula | or of a pharmaceutically acceptable salt of such a
compound for chemotherapy of tumours
5. and a method of treatment of warm-blooded animals, including humans, in which an
antitumourally effective dose of a compound of the formula | or of a pharmaceutically
acceptable salt of such a compound is administered to such a warm-blooded animal

suffering from a tumour disease.



The title conpound is obtained anal ogously as described in Exanpleui!AUG 2002
Exanpl e 23

.(2Rr[ 4- (4- Chl or ophenyl oxy) benzenesul f onyl am no] -5- (1, 1, 3-tri oxo- 2, 3-di hydro
benzoi sot hi azol - 2-yl ) pent anoi ¢ aci d hydroxyam de 4- 30382/ A/ CGC 1982 -44 O
\'o/ 00/ \ A So O\N~HHOCH The27tle conpound is obtained

anal ogously as described in Exanple 2. Exanple 24

(2Rr [ (4- Met hyl pi perazi n-1-yl benzenesul f onyl ant no] - 5 (1,1, 3-trioxo-2, 3- dihyd

ro benzo I i
et Exgmplebe el 18 il W AteD Tehbrralrs e MR anp
2 Exarrpdmréés Oenirlgltadezmﬁdt mentioned otherwise, all evaporatlons are performed under
(2R) [4 n | f o] ( QXx0- 2, 3-di
by o belPBEbPREaT S B8t BAMERD AB0E e AR o3RRG 20 s By o
1982 - A4é&tructure of final products, intermediates and starting matenals is confirmed by standard
analytical methods, e.g. microanalysis and spectroscopic characteristics (e.g. MS, IR, NMR).
Abbreviations used are those conventional in the art. The concentration for [a]p
determinations is expressed in mg/mL.
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obt ai ned anal ogously as described in Exanple 2. Exanple 26

. (2R} - [ 4- (4- Phenyl pi peridi n-1-yl)benzenesul fonyam no] -5-(1, 1, 3-tri oxo- 2, 3-di
hydro benzoi sot hi azol - 2-yl ) pentanoi ¢ acid hydroxyamde O-N ~S~ O/ O ~O
1S~ OO NHHOH The title conpound i 528bt ai ned anal ogously as described in
Exanpl e 2. Exanpl e 27

(2R) - (4- Benzenesul f onyl t hi ophene- 2-sul fonyl -am no] -5-(1, 1, 3-tri oxo-2, 3-di hy
dro 0 1 ~t~~ 2002 benzoi sot Example 2-{RefepemtecExampledi d hydr oxyam de

4- 30382/ 82 - 46 [ o= . 0=0 ~S5-0 / 0, Sag' \N ~ H H10H
The t1 t (IZERGBIBRabIPLeRY-ErtitoniRmIngIta  Finkort dslpuaibindaiin o -

Exanpl eyBSentanolc acid _ _ _
(2R) - (5- Benzenesul f onyl t hi ophene- 2- sul f onyl am no] -5-(1, 1, 3-tri oxo- 2, 3-di hyd

ro OH
O‘S;E\S CI

\

A. D-Glutamic aclid g-methyl ester hydrochloride

Thionyl chloride (34.0 mL, 468 mmol) is added dropwise over 50 min to 230 mL of
methanol at -10°C, and D-glutamic acid (50.0 g, 340 mmol) is added in portions over 20 min
to give a white slurry which is allowed to warm to 10°C over 30 min. The clear solution is
slowly poured into 330 mL of diethyl ether to precipitate a white solid which is collected by
vacuum filtration, washed with three 60 mL portions of diethyl ether and dried to give 47.4 g
(71%) of D-glutamic acid g-methy! ester hydrochloride as a white solid: NMR(DMSO-dg)
1.95-2.13 (m, 2H), 2.41-2.63 (m, 2H), 3.60 (s, 3H), 3.90 (m, 1H), 8.48 (br s, 3H); IR 1736,
1720; ESI-MS 160 (M-1).

B. D-N-(-Butyloxycarbonyl)glutamic acid g-methyl ester

A slurry of (47.4 g, 240 mmol) of the title compound A in 800 mL of tetrahydrofuran
(THF) is treated with triethylamine (99.0 mL, 710 mmol) at 0°C over 20 min, and to the cold
mixture is added portionwise di-t-butyl dicarbonate (54.5 g, 250 mmol) over 40 min. The
reaction is warmed slowly to room temperature (RT) and after 16 h, the mixture is
concentrated, and the residue is partitioned between 800 mL of ethyl acetate and 240 mL
of cold 2N aqueous hydrochloric acid (HCl). The organic solution is washed with two 200
mL portions of cold water, dried over anhydrous magnesium sulfate (MgSO,) and
concentrated to give §9.1 g (94%) of D-N-(t-butyloxycarbonyl)glutamic acid g-methyl ester
as a colorless oil: NMR(CDCl,) 1.43 (s, 9H), 1.95-2.05 (m, 1H), 2.16-2.28 (m, 1H), 2.42-2.53
(m, 2H), 3.670 (s, 3H), 4.30-4.38 (m, 1H), 5.19 (br d, 1H, J=7.0).



" benzoi soﬁ'ﬂ?%pg%/r £|c;)2ent anoi ¢ acfd hydroxyamde ON~S~SOOO\Sy %1SAU@ @02
O\W 1 HH-OH -' The title conmpound is obtained anal ogously as descri bed

_in Exanple 2. Exanple 29

(2Rr [ 5-(5-Trifl uoromet hyl pyri di ne-2-sul fonyl )t hi ophene- 2-sul f onyl am po] - 5- (
1,1,3 o0 ~ ~~~ ZooZ trioxo-2, 3-di hydrob@ﬁz’ol sot hi azol - 2-yl ) pent anoi ¢ aci d

hydr oxyam de  4-30382/ Al CGC 1982 -47 ON~S~ OO O\~ v0 S~S~ OCF3 ~ N ~

N HH-OH The title conmpound i s obtained anal ogously as described in Exanpl e

2. Exanple 30 0 1 At~~ 2002

(2R}-(4' < Cnl ' Ppan I -4-SU|£98 | am_no) 3- 9 , 1, 3-trioxo-2, 3-di hydr obenzoi
sot hi azdt 2'@?‘?‘2@?‘ ?¥¥ rRoRY Ve a&@?jf‘ﬁ &%&Z?‘SPR%&S HOH-=~~\ C
Sue: O ~S~ QA ddjutidR 61Ghd tife BicohpoGAdIDAAGbUYIoXPEab OB gRIEIR GRIS-Yheltsyl
described in ExanEI e 2. ExanEclhe 31 o - . .
(2R, S) - (ester (21890 B3 P HBRPD in2QQ M- JolueRe2h805C (s treated drapsise,pNal S Withet hy| - 2
, 4 N,N-dimethylformamide di-t-butyl acetal (25.0 g, 122.9 mmol). After an additional 2 h at
80 °C, the solution is cooled and concentrated, and the residue is partitioned between
400 mL of ethyl acetate and 200 mL of water. The organic solution is washed with two
100 mL portions of 1M aqueous sodium bicarbonate (NaHCO;) and 100 mL of water, dried
over anhydrous MgSO, and concentrated. Chomatography on silica gel (eluant; 3/7 - ethyl
acetate/hexane) affords 10.1 g (34%) of D-A-(t-butyloxycarbonyl)glutamic acid a-t-butyl, g-
methyl ester as a colorless oil: NMR(CDCl;) 1.42 (s, 9H), 1.45 (s, 9H), 1.86-1.97 (m, 1H),
2.10-2.21 (m, 1H), 2.30-2.50 (m, 2H), 3.66 (s, 3H), 4.17-4.25 (m, 1H), 5.06 (br d, 1H, J=7.6).

D. D-N-<(t-Butyloxycarbonyl)glutamic acid a-t-butyl ester

A solution of the title C compound, D-N-(t-butyloxycarbonyl)glutamic acid a-t-butyl, g-
methyl ester (10.3 g, 32.8 mmol) in 100 mL of methanol at RT is treated in one portion with
1M aqueous lithium hydroxide (35.0 mL, 35.0 mmol). After stirring for 1 h, 1M aqueous HCI
is added to precipitate a white, waxy solid which is extracted into 200 mL of ethyl acetate.
The organic solution is dried over anhydrous MgSO, and concentrated under reduced
pressure to give 9.72 g (99%) of D-N-(t-butyloxycarbonyl)glutamic acid a-t-butyl ester as
white solid: NMR(CDCl5) 1.42 (s, 9H), 1.45 (s, 9H), 1.85-1.95 (m, 1H), 2.10-2.24 (m, 1H),
2.36-2.52 (m, 2H), 4.19-4.27 (m, 1H), 5.17 (br d, 1H, J=7.7); ESI-MS 302 (M-1).

E. (2R)-(t-Butyloxycarbonylamino)-5-hydroxypentanoic acid t-butyl ester

A solution of the title D compound, D-N-(t-butyloxycarbonyl)glutamic acid a--butyl
ester (9.72 g, 32.0 mmol) and N-methylmorpholine (NMM) (3.70 mL, 33.6 mmol) in 50 mL of
THF at -15°C is treated dropwise over 15 min with ethyl chloroformate (3.37 mL,
35.2 mmol). After 10 min, N-methylmorpholine hydrochloride is removed by filtration, the
filtrate is cooled to -40°C, and a solution of sodium borohydride (1.99 g, 52.5 mmol) in
20 mL of water is added dropwise over 15 min. The reaction mixture is allowed to warm to
RT over 1 h, and is then partitioned between 200 mL of ethyl acetate and 200 mL of 1M
aqueous NaHCOs. The organic solution is washed with 200 mL of 1M agueous sodium
hydroxide (NaOH) and 50 mL of aqueous saturated NaHCQ3, dried over anhydrous sodium
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3-(4-Bronobutyl ~-1, 2, 3,4 tetrahydro-I|-nethyl -2, 4-di oxoqui nazoline and 3-(4
.chlorobutylrl, 2, 3, 4-tetrahydro-1|-nmethyl -2, 4-dl oxoqul nazoline 0 1 ~1~~~ 2002
A stirred solution of 1,2, 3,4-tetrahydro-1-nethyl -2, 4-di oxoqui nazol i ne
(1.60 g, 9.08 mml) in 25 nL of DVF i s3%eated in one portion w th sodi um
hydride (60%in mneral oil, 0.40 g, 10.0 nmol). After stirring the m xture
at RT for 1 h and at 50C for 30 m n, 1brono-4-chiorobutane (4.19 n., 36.4

mol) i uﬁgﬁqﬂlagmﬂ%d%h&érﬂrmaa EAGmafaFhphy on'dirdldel wwlml-emw s stirred
at 80C for e reaction mxture is poured into 100 niL of water to

pr eci pi tagetatefhaxaned affgrdsd. %Q&W%EOWWé&MOW%WWM?B@@ﬁ bydrepgipentapgicof
et hyl a‘iﬁ:ff%ql&%r?%r%%di&%sgr&mm(ébéﬁﬁg 4278, ARV UigH, fafssenegﬁgn

portions 0O over anhydrous concentrated to give 2.35
g (81 %4aHyf 3.861t, 2Hnix8.d), . 15-427((mh, 1H), 5.15 (br d, 1H, J=7.4); ESI-MS 290 (M'+1).
bromobutyl)-1, 2, 3, 4-tetrahydro- 1- net hyl - 2, 4- di oxoqui nazol i ne and

3- (4-chl or obut yI )-1, 2, 3, 4t etrahydr o- 1- net hyI -2, 4-di oxoqui nazoline as a
waxy, WH.t e (2B)H{teButyloxycabofylaiiRo)-Gsdchentardilc acki/t-bulyl ésfer 3. 44 (t, 1 H,

605 Sl B ke it Bt g B 7,22
1662; E dH&r%WaduMbﬁtyb est@09. 12\, )5 nﬁiol). (rﬁf&aﬂolé (3.28.g, 4AB ihhol) End

3-(4-1 odaobuty ,4 tetrahydro-| - % ﬁil 0X0 éll nazol | ne A .
sol ut i Or{rngﬂeqy}p@ogspmp@(]@ #Q8pH mymol) in 300 L of THF s treated portionwise over 5 min

3- (4- br Gipg Bi}‘nla)(? 503 év%:h%r)aafeﬁdf %i’e‘r@ﬂ hwd mBad’reqk fite?édand éhdentrafiiad

3- (4-chl or obut dro- 1-met hyl - 2, 4- di oxoqui nazoline (1:1

m xt ure;The, @sndg9 lseflr§t3fllmtsd)thougr@uiomgeb(elm rg}hyl@mt;te) tRanopwrified byr eat ed wi t h
di 4 {1
sodi um '@@ ‘??chr 6 silda 5?% so%ven Bty J&%téﬁ?ﬁéigﬂ@%éﬁor’&ﬁ@ éﬁg‘% {73%] | ux

for 16 h | ed and evaporat e pressure.
The resid§2R)- @bpmlqmarbneyiammoésqdmtamnqﬁcncét-lmtyl estertastaceleipss ol of

sul fi t e ';'ﬁﬁﬂﬁ‘géﬂ‘c ??%lé“r)lo{ugis 'ed oﬁg?wa%"éggg? ?/gg(j)zf &1?{?&50%?1022% Qéned to
gi ve 3. 1H)g5080B04, 11, J37(4)-IRckTdR.1500, 1158, B$I£M$d06dlvlydt)o | -nethyl -
4- 30382/ A/ CGC 1982 -49di oxoqui nazoline as a white solid: mp. 105- 107C; NVR
(CDC13) 1.75-1.95 (m 4H)) 3.22 (t) 2H, J=6.8), 3.59 (s, 3H), 4.11 (t, 2H)
J=7.1 ))G? J(ZRF(tQEthmxyékﬁbon?Idirﬂnbﬁs-,(1,3-dibxd-#,’3-¢ﬁhyd:dl§olnﬂolﬂynphhtaﬁolbl,
J=1.5, 7.9); 1658; ESI-MsS 359 (M-+1 ).
ac ld t- uty ester
Sodium hydride (0.522 g, 13.05 mmol) is added to a solution of phthalimide (2.33 g,
15.84 mmol) and 18-crown-6 (0.01 g) in 20 mL of N,N-dimethylformamide (DMF). After
stirring at RT for 20 min, a solution of the title F compound, (2R)-(-butyloxycarbonylamino)-
| 5-iodopentanoic acid t-butyl ester (4.61 g, 11.55 mmol) in 5§ mL of DMF is added, and the
solution is stirred at RT for 30 min, then at 60°C for 8 h. The solvent is removed under
reduced pressure, and the residue is partitioned between 300 mL of ethyl acetate and
225 mL of 0.05M aqueous HCI. The organic phase is washed with 100 mL water and 50 mL
of brine, dried over anhydrous Na,SO, and concentrated to give 4.83 g (100%) of (2R)-(¢
butyloxycarbonylamino)-5-(1,3-dioxo-1,3-dihydroisoindol-2-yl)pentanoic acid t-butyl ester as
a tan solid: NMR(CDCI3) 1.43 (s, 9H), 1.45 (s, 9H), 1.60-1.88 (m, 4H), 3.71 (t, 2H, J=6.6),
4.18-4.26 (m, 1H), 5.06 (br d, 1H, J=7.9), 7.70-7.73 (m, 2H), 7.83-7.86 (m, 2H); IR 1712,

1500, 1155; ESI-MS 290 (M*+1).

H. (2R)-Amino-5-(1,3-dloxo-1,3-dihydroisoindol-2-yl)pentanoic acid t-butyl ester



e 4-30382/A/CGC 1982 01 AUG 2002
2- (Benzhydryii deneam no)-6-(1, 2, 3, 4-tetrahydro-1|-nethyl -2, 4-di oxoqui nazol i n
.-3 yl)hexanoic acid r butyl ester A solution of

| W di phenyl net hyl ene) gl ycine t butyl ester (1.30 g) 4.40 nmmol) in 10 nL of
DMF is treated with sodi um hydride (609t~ mneral oil, 0.250 g, 6.25 nmol)
at 25 Cto give a red orange solution. After 1 h, the tenperature is raised
to 60 C and a solution of the title B compound,

3- (4- 'OdObUtNE%Igﬂo@ofS? é%ggﬁiébmen sfm%ttmle &Ap&ir@ﬁﬁqwrﬁ@éﬂakﬁwl 58 g,

4.41 mol I s added W se over 10 min. After stirring
for 5 h raetheoe(stmmemnh triftuopmcetic ﬁ@dé Aie@0 mi., 28 muerihatRf CuAdter tirdn, fosd
pressur ate and
25 L oe?hapﬁ“g &We‘?agp%gg?dg%@ ut%‘gﬁﬁ"%&“&; heﬁe\g\nétdgke(ﬁkree%%g?%ﬁ%ggrtl ons of
bri ne, dl&&ldQWEﬂMﬁ@dﬂ&)l&@M@@&d betwegncl®faak of ethilacetatgiand 59 mis oty 1 Mf

2 PS hedtiebus NEPERE 164 oftienie: dheda fs Al Qb hfirrodEhiaiso a8 fitandaz o' | M-

2- Aml no-Ghdriatogtaphl oa smcdlgek(@luhntt-1d1 atynglranemté/quaaemﬂmds;25,5|8)g16i)<%1cnfc aci d

t butyl er A t}.0 he t.it.l

2- (benz h@&&?ﬂ'%ﬁzg%dﬁ ggfti ygr%s%nfoé-?-ymggﬁ%%? dht'tfunﬂ ez?teélagxao(aollj?rheggol i n-
3-yl') hexjaam: Nm'od)ma)bww@ QH},GIBO(QO&%QA)H) 8.730¢,18H, d&sayea on(t tH) $=6.3),
treated with water a t ol uenesul fonic acid hydrate (0.800 Q)
4.21 rrrm?}s87a7n1d(“? @%)c?gaﬁ%r'ﬂrt%n is stirred at 25C for 16 h. The sol vent
i s evaporated under reduced pressure) and the reS|due is partioned between
150 nL of diethyl ether and 100 nL of 0.1 N a oushsi% J e[\ gueous phase
i's added- dr o@R)¥4-Ghjorobiphany-draulieayiamineg)- "l"r’ﬂ ihy 'E??Jﬁ@‘é‘?p?tat e an
oily solid two 60 nL portions of nethylene

chl ori de. T@’@é%ﬁlgéé%‘gglséﬁég conbi ned, dried over anhydrous MS04)
and concentrated. Chonatography on silica gel (eluant; ethyl acetate)

af fords 448 (3099 f

2- ani no- 6- (1{Tgrretﬁ%‘ﬁ?oﬂme&xkﬁis,%@aﬂ% gride 1. ~qui nazol i n- 3-yl ) hexanoi ¢
acid t butyl Aeslutitn as4-ahlorlipthehyibenzenb (7 .8ig( B2l rBnol) i (rsLoniN)h,lordlmﬁmabe?Q

(7”)206|(‘|)d is reﬁ?edgmg-l %l')JforoI;ulég\ céog(z‘?# 6,)13% 61r:}cg E@t fﬁ_%he re%&ho t% ér'%dlfjog% 8 23

(dd) 1 Hurther afd tHe foymed Prebifa)e it @blisctddbyBaituGivitttation, wadh&DBR? HithiofRE 1982
(2R S) - ('Eet"éﬁPé‘PSB’i"ﬁﬂ&Wm& 891331 et elerebiRheryt-4rsylfqnis pgd 38 AV et hy -

, 4 di oxogdlignazol i n-3-yl ) hexanoic acid t butyl ester A solution of the titl e
Dcorrpound 2-am no-6-(1, 2 3, 4-tetrahydro-1-nmethyl -2 4 , .

di oxoqui nazo4\|sHs%e"§§|°f‘H’é>l%6lQf"odep'ah?"%dtsg}‘ffo’égﬁg'a n 1%@)"}]rg°f t3iony Fhiaddpys i n 2
rrL of THiedted hf@ﬁbﬁfbr%th QRdUhé FeShnuhgmwogath(@mtBn iEthef .coBRINWT). Thed

4' - chl or obi phen sulfonyl chlorjde (110
sol:ut i onMPRUTgig %/RAPG"%‘GMPH?VSC’PSGWQFS‘E" ﬁ"gﬁ'&’ "e§'dH8|'~°tﬁ"8Hé@dHEM%‘ﬁa'25 .
of di chl gheraiddwed R'H¥oldoBlg @594)1df BEehidrdBipAE s AL sulfBRATAIOYe GEiaPthiPWhite
anhydrous MySO4 and is concentrated under reduced pressure. Chomatography
on silicgllidel (eluant; gradient from30%to 50%ethyl acetate in hexanes)
affords 190 ng (87% of

(2R, S)- (4 -chI or obi phenyl 4-sul fonyl am no)-6-(1 3, 4-tetrahydro-1-net hyl -
, 4di oxoqui na2-ol |W%QMemmwﬁdrﬁlﬂbﬂﬁmmbﬁb3%% Sol orl ess oil:

NVR(CDCI 3) 1. 24 1.79 4H)) 3.61
3H)( 3. 79)3 90 (‘éﬁﬁyﬂ'%ﬁ%"'"i @y{) "%Hs’“ ?"F’ﬁ’"‘yé %g 1(3 JH)9) 2y, 7. (ﬁ
(d, 1 H J=8A2Zplutign abthe.tie I-(mmnouﬂ)i) (ZR)inifats-(28; dldx:81 .3)dihynr(560i(1dql-ﬁl—|)

0. 23 (e PR ot 0, 71egth bl o,

20 mL of dichloromethane is treated with the title 1 compound, 4'-chlorobiphenyi-4-sulfonyl

). F.
225. oxogEMER A % Y Whoiell A tC R Bt inig Eonmtiteifor 3030 dna FRY, 2

gy?,})%/ sé%igrdemmmmmhys aaskisbwith B8 ehli of I agidors HCliangd thée@aaib(@lutiﬁwﬁ!é 1 100
(s, 3H), Wéagﬁs} 'ﬁhb""f ﬂ"é% 0169'?"“5‘]"1’“? N%‘Ag 0 {ﬂasn%raltsﬁﬂneef ’28%9027 20 (d 1

H, J=8.3) 723728(m1H) 7.40 (d, 2H, J=8.5), 7.50 (d, 2H) J=8.5),
7.68 (td 1 H J=7.0, 0.7), 7.89 (d, 2H, J=8.3), 8.17 (dd, 1 H, J=7.7, 1.1
); IR 1727, 1700, 1635) 1334, 1157; ESI-MS 554 (M1 ). Exanple 32

(2R, S)-(4'-Chl orobi phenyl - 4- sul f onyl am no) - 6- (4, 4-di net hyl - 2, 5- di oxoi m dazo
lidin-1-yl) hexanoic acid 4-30382/ A/ CGC 1982 ONH -51 C H



0 1 ~A 4-30882ABRC 1882 conpound is obtained as a white solid anal OUQALAUQI 2002
as described in Exanple 31: mp. 78-80C, IR 1714, 1598, 1166; ESI-MS 509
.(M++1 ). Exanple 33
(2R, S)-(4' - Cnhl or obi phenyl - 4-sul fonyl am no) -6-(1, 2, 3, 4-tetrahydro-1|-net hyl -

, 4-di oxo qui nazol i n-3-yl)hexanoic aci d3droxyanide Cl -s 0 The title
conpound is obtained as a white solid anal ogously as described in Exanpl es
2 and 31. Exanple 34

(2R, S)- (p%ssGPé erm%ab@@bhﬁén Shikh gav emshm}n aéé‘la drfaﬁisfwbs § (53%) @@hg‘ dazo

I|d|n1y)exan0|caC| doxyam de

Cl 0 1 r#=chigrobiphgmy- 4r$ltlﬂoeylem|ﬁﬁh§16 ?r@oeswaﬁﬂ@udra@&wd@h?wap%anqsc acid +-

|
(R © o Eutyf e8r 5 3y Uend oG MR EGIANG2 £ 9 VB-E ofitor m, 180, 175184,
ol i di n- Xbwm) 3H),13/68-8.74dMul 26} 3;8&13«92\ (my 1H)£5 2®(M1ka~9>2044 M (2K g=B6).c aci d

b-met hyly 55 1LoH Y8 85 V.65 (HSH, J=8.5), 7.70-7.74 (m, 2H), 7.83-7.86 (m, 2H), 7.92 (d, 2H,
J=8.5): IR 1774, 1712, 1348, 1162; ESI-MS 569 (M*+1).

J.  (2R){(4’-Chlorobiphenyi-4-sulfonylamino)-5-(1,3-dioxo-1,3-dihydroisoindol-2-
yl)pentanoic acid
A solution of the titie | compound, (2R)-(4’-chlorobiphenyl-4-sulfonylamino)-5-(1,3-
dioxo-1,3-dihydroisoindol-2-yl)pentanoic acid +-butyl ester (0.96 g, 1.69 mmol) in TFA
(10 mL, 130 mmol) is stirred at RT for 2.5 h. The solution is concentrated under reduced
pressure to give a white solid which is triturated from 20 mL of diethy! ether, collected by
filtration and dried to give 837 mg (97%) of (2R)-(4’-chlorobiphenyl-4-sulfonylamino)-5-(1,3-
dioxo-1,3-dihydroisoindol-2-yl)pentanoic acid as a white solid: m.p. 179-181°C; NMR(1:100
CD,0D/CDCl;) 1.65-1.86 (m, 4H), 3.63 (t, 3H, J=6.4), 3.93 (t, 3H, J=6.4), 7.39 (d, 2H,
J=8.6), 7.47 (d, 2H, J=8.6), 7.60 (d, 2H, J=8.4), 7.65-7.68 (m, 2H), 7.76-7.79 (m, 2H), 7.86
(d, 2H, J=8.4); IR 1772, 1708, 1340, 1153; ESI-MS 511 (M-1), 513 (M*+1).

Example 2 (Reference Example)
2 (2R)-(4’-Chlorobiphenyl-4-sulfonylamino)-5-(1,3-dioxo-1,3-dihydroisoindol-2-
yl)pentanoic acid hydroxyamide
HO



" A susperfs3@IB2NCEGAR82 ti ¢ acid (10.0 g, 75.1 mol) in 50 nL net hanolrl 1| SAUG 2002

treated with thionyi chloride (8.94 g, 75.1 nmol) at OC. The reaction
.mxture is stirred at OC for 30 min) then at RT for 2 h. The resulting
clear solution is diluted wwth 200 nL diethyl ether with rapid stirring. A
white precipitate is forned which is cdd-ected by vacuumfiltrati on, washed
with diethyl ether and dried to yield 10.7 g (78% of D-aspartic acid

b- met hyl ester hydrochloride. B.

D- 11~(4' 5 Chl(orplaoHisedbighenip- ﬁ@iﬂﬂoh?ﬁhﬂﬁbt&(ﬁ@ldio%b - Ny dPSiIESId 61801 Ut i on
of the t|tIe A compound, D-aspartic acid et hyl est er ydrochl oride (10.7
g, 58.33 mrml)pentanglqacldc%mﬁwdmmml@eoo m.) containing triethylanine

(2,515, e SRS I SR . 1

h, the rukboylamine)-6dhSedioxal Sedibywirbiadbindoleylipentanoid acid (I0#emg: 0.683 avnd) f i ed

(2 % 200 NAMRELR =D 00 TR Brecpbbindh e Smaled R TBrab s

dri ed ovembemiofittzoles(88aR®I6SNthed)rareint - (aadumbth)dargmuprobm) Metgyl(:a’é%immﬁe

D-11~(4',-¢hl i | - 4- syl f d

o 11 a-"yer<BlSp RN ie: o8t mrel) d AL Rher it 20 vt Rk incest o
Nhl wDi mle(ubgBhfgon m76er&|db|)is dddey| ammea‘eactﬁanadfdmilediroo]pmrserhtwmmuwispen_s :j on of
the title B co n 0 enyl - 4-suj fon artic id,

b et hyIPRSGicRRY BRMAS G0 B o gichibmebabe Bhi 4P TGO bHaas Thioraenio sefionis
resul ti ngaghle@aVithso MLlo@ﬂM &queeas NﬁH@Os,SQEéJ @ier%nhydrbﬂé N@ESOIQ&U reaction is
allowed to cool to RT, then quenched with water, he organi ¢ sol ution

i s was héi?nﬁﬁﬂtfﬁt%tcih%‘ﬂ%ﬂgréa@éﬁfﬂl silisg, geldeiuant 465 1 ‘HBY' WPF%@(“BW)&ﬁHWr%
Na2S04 Ld . ]

y OAdheirﬁﬁ( /Cpbftg\’}?ggsﬁ-%glo%lﬂfﬁhgg%éﬂ?fhy%tﬁé) 8-6123-8RMxo 18- afHyhroisdimiol-2
(4'-chl ml)agntpn@lﬁ@pld@éwlhmmxymlsauaﬁlacwm splids NMB{(GPClh0.88th18 (b, dH)as
yel 'ow sopd. ‘i'gﬁt[?FrR 1, 1 1:46-1,65 br m, 1H), 1,72:1,67 (br m, 1H), 3.65:3.73 (m, 2H), 3.94 (

But yl oxycar b oro hen aspart lc a yl, b
met hyl ekl dF8X .sﬁ33h d di, d£9.8), -7t2CbZ{29I(rTB‘|§U) Bo‘H?a 4HnJ+ ), ikﬁﬂjﬂdoetlréﬁﬁ $B0

m) is Ha X§ 1 fstle C
corrpoun?dﬂg—@ w{-‘?l or o1a|1daEen€-lcB g.sul (ﬁym&é?ﬁ?@| 9919%6 B8-S

b- et hy 1 778<Me+ 1) 11 41 g, 25.14 nmol), triethylamine (7.63 g, 75.4 mmol) and
4-di met hyl am nopyridine (3.07 g, 25.14 mmol) at OC over a period of 30 mn.
The reaction mxture is stirred at OC for 1 h further, then at room

t enper atBir e (2B)-(43-Ghlor‘6lb¢mwe-|wIfbaylauﬂmpatbm-dkmw ,BHdihydmoisbindols2-
partitioned hetwee and 0. 5N aqueous HCl (150 nL). The
organi ¢ sol JF)PS\ﬁﬁ\"é’I qﬁ % r'T'tllg?urat ed aqueous NaHCO3 and brine, dried
over anhydr qusolohSEi4hatitte a@daRBURG! (2R)-(4-cBlovdbighedNyk-4-sulfonylamino)-5-(1,3-

but yl oxygarb ob hen | -4- n a, c a t

b ot oo 1 ie DBy Slpit e B entena Hoid G40 Y ORI (288 g 6974 Frhoff i Y
But oxycay fmhry u(ﬁlm@rhémm@mkwﬁed séq@hhéuyww{h) tﬁmhwé]%mﬂfmmbpo yas %rﬁ@l?\ﬂd t
butyl ester ex~2 solutlon of 2.0

sol uti or?"Sft”fl'lH’ ‘Pﬁq.?HF ssgdﬂ;?ame 29 "I"ﬁlﬂ')(aé Ore:, Atieg. 1@7"%9)3‘? Wiofdgled to a

sol uti orpofterited atd°e |ﬁ)aCsW§BﬁP6fdwltrc%e|N bnd the resndue is triturated from 5 mL of
but yl oxycar bonyl -1 1~(4' - chl or obi phenyl - 4sul f onyl )-aspartic.acid a-t butyl,

b- met hyl @av{'@thqmﬂ@ productis ce."@stead bmvawummﬁtwmndainegao givee! 62:3 mgt(ﬁaé»)
yel | ow %?'(ém- ncﬁléro%‘dh@ﬁ?di -&lifoR{iahio)%-A; 3%?6‘1@-&&%&%%%1 %?Rﬁ'@rﬂ?ﬁonéo 63

g, 18.07 mmol he reaction mxture is Stirred her) then

gr adual I8¢ amidergs a mhite solid) nhp. 20420 eddrnNMR(PMESIHed 24188 (Bna.
h
quenc edmyibmasowb%?@mws@% 7 ne'z#gﬂr;f %Q%ﬁ %ggga %\ll-g 8@)Xﬂ'6e i's

partitioned betwee

concent rigt ¥ J=Brd. bBQd‘Wcﬁ 8?"% Q)lﬂ (d, |1éHJ595bi$@$ﬂatbongr§h90&$ (si 1K) IR @72,

(el uant 4 to provide 2.0 g (53% of product. F. (2R}-[t
But yl oxyggébgksyﬁfg‘ﬁ%%??}(m%enyl -4-sul fonyl )am no] -4-iodobutyric acid t
butyl ester A solution of the title E conpound, (2R)-[t

but oxycar bonyl (4' - chl or obi phenyl -4 sul f onyl ) am no] 4- hydr oxybutyric acid f
butyl ester (2.0 g, 9.58 nmmmol) in 50 nL dichloronmethane is sequentially
treated with iodine (2.88 g, 14.37 mml ), triphenyl phosphine (3.72 g, 14.37
mol ) and i m dazole (0.97 g, 14.37 mmol) at RT. After 2 h, 20 nL of

met hanol are added and the reaction mxture is stirred at RT for 30 mn
further. The solvent is evaporated and the product is purified by

chonmat ography on silica gel (eluant; 1/19 - EtQAc/hexane) to afford 2.46 g
(78% of (2R -[f

but yl oxycar bonyl (4' chl or obi phenyl - 4- sul f onyl ) am no] - 4-i odobutyric acid t
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But yl oxycar bonyl (4' - chl or obi phenyl - 4-sul fonyl )am no] -4-(3, 4, 4-trinet hyl 2, 5-
. dioxoi mdazolldin-1-yl)butyric acid t butyl ester To a solution of the
title F conpound, (2R)-[f

but yl oxycar bonyl (4" - chl or obi phenyl - 4sul34myl ) ani no] - 4- i odobutyric acid t
butyl ester (0.6 g, 0.94 nmmol) in 10 nL-DWF i s added

3,4,4-trimethyl -2, 5-di oxoi mi dazol i di ne and pot assi um carbonate (0.65 g,
4.72 mmol ) followed by 2 ng of 18- crEnsmmle 3The reaction mxture is stirred
at roomRT for 3 h then partitioned between water_and Et OAc. The organic
sol ut i o2Rk4zEhiprebighanylswfonylaminobs{l, 12 ripaP A3 diaysitohenzgisothiazol-2-
concent rﬂkgﬁtangipgaaography on silica gel (eluant; 1/19 Et OAdhexane)
affords “‘the title conpound as a white foam (0.25 g, 41 %9. H

(2R~(4' - Chl or obi phenyl - 4- sul f@hlyl am nor 4- (3, 4, 4-
lidin 1-yl)butyric acid 4- 303824 A CGLC4982 ¢
conmpound is obtained as a i i .

1: mp. 43C IR 1762, 1737, 1790, ¥ =205 (M++1 ), 493 (M-1).
Exanpl e 36 (2R~(4' - Chl or obi ph&ng= yl am no}-4-[ (1, 3-di oxo-1, 5, 10, (|
QaS} tetrahydroi m dazo- (1, 5-b] Nsoq@nolin-2-yl)]butyric acid OHO N ~\ ~ ~
Cl O~S~~ OO-N-O N The title £onmpound is obtained as a white solid

anal ogously as described in anple 35: mp. 70C, IR 1764, 1706, 1162;
ESI-Mb 553 (M -1 ). 1,3-D oxopi, 9, 10, (1

GaS) -t et rahydr oi m dazo- [ MSxb] | noline is prepared as described in J.
Pharm Sci., 67, 718 (1978).\Exdnple 37

(2Rr (4' - Chl or obi phenyl - 4- suI am no)-4-(1, 2, 3, 4-tetrahydro- 1-nmet hyl - 2, 4-

ri met hyl - 2, 5- di oxoi r ni dazo
j |- 55 The title

di oxo qui nazolin-3-yl)butyr dCEO0OO0O~ NO~N\ /I ,N/ ~~~0C 0O

The title compound is obtained as a white solid analogously as described in Example
1: m.p. 177-179°C; NMR(CDCl5) 1.70-1.83 (m, 1H), 1.88-2.00 (m, 3H), 3.77 (q, 2H, J=6.3),
4.05-4.13 (m, 1H), 5.36 (d, 1H, J=8.6), 7.42 (d, 2H, J=8.4), 7.52 (d, 2H, J=8.4), 7.65 (d, 2H,
J=8.5), 7.80-7.92 (m, 3H), 7.91 (d, 2H, J=8.2), 8.02 (d, 1H, J=7.2); IR 1776, 1733, 1338,
1188; ESI-MS 547 (M'-1), 549 (M'+1).

Example 4
(2R)-(4’-Chlorobiphenyl-4-sulfonylamino)-5-(1,2,3,4-tetrahydro-1-methyl-2,4-dioxo-
quinazolin-3-yl)pentanoic acid

O._N
Y
N

o O
Sy,

N
H OH

The title compound is obtained as a white solid analogously as described in Example
1: m.p. 188-191°C; NMR(DMSO-dg) 1.44-1.68 (m, 4H), 3.47 (s, 3H), 3.67-3.78 (m, 1H),
3.79-3.89 (m, 2H), 7.27 (t, 1H, J=7.5), 7.40 (d, 1H, J=8.6), 7.52 (d, 2H, J=8.6), 7.71 (d, 2H,
J=8.5), 7.67-7.79 (m, 1H), 7.81 (s, 4H), 8.01 (d, 1H, J=6.8), 8.20 (d, 1H, J=8.8), 12.62 (br s,
1H); IR 1734, 1702, 1627, 1337, 1164; ESI-MS 540 (M-1), 542 (M*+1).



0
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whi te solid -anal ogously as described in Exanple 35: (R 1735, 1708, 1648)

~ 1155; ESI-Ms 526 (M-i). Exanple 38

(2R) - (4' - Chl or obi phenyl - 4-sul f onyl am nor 4- (3, 4, 4-tri et hyl -2, 5-di oxoi m dazo
lidin-1-yl)butyric acid hydroxyam de €85HO- J~ F H ~nj OOO/N O The
title conpound is obtained as a white solid anal ogously as described in
Exanples 2 and 35: mp. 117-120C, ESI-Ms 508 (M-1 ). Exanple 39

(2R, Sr (4" - Chl or obf phenyl - 4- sul f onyl am no~3- (3, 4, 4-tri net hyl - 2, 5- di oxoi m daz
ol i din-1yl)propanoic acid OHOON NCO,O 4-30382/ A/ CEC 1982 0 1 A-G
2002 - 571,A3.98Eetabydrop ] medd-2:4-diosequinazoling ig Rrepared @sdelfaws: A sol uti on of
glycine t butyl ester hydrochloride (10 g, 59.65 nmmol) in 250 nL of di

chloromethane is treated with benzophenoneinmne (i 0.8 g) 59.6 mmol) at RT.
After 16A mixtynecot methyl 2emetbylaminobenepate (495 ge30 mmell sedivm ispeyanatri3.99S04

32? . g Ogmhﬁgﬂgtag?%%&g @Pﬁ‘@hyﬂ@ﬁ%&’ GPRRTOIVAS S prRtipHatedPbdlct St Er as a
(2R, S) - Avilected by Sacyum tiltratiat, lwashed withl wavter| amidctiietby i alhw-anqu@bMi %4 d t
DUyl RSP hickbGuhbdctife (5. E0GPEIRFAs BUMBIRGY! | deneam noacetic
Example 5
(2R)-(4-Biphenylsulfonylamino)-5-(1,2,3,4-tetrahydro-1-methyl-2,4-dioxoquinazolin-3-

yl)pentanoic acid

The title compound is obtained as a white solid analogously as described in Example
1: m.p. 222-224°C; IR 1737, 1700, 1652, 1328, 1160; ESI-MS 506 (M-1).

Example 6
(2R)~(4’-Chlorobiphenyl-4-sulfonylamino)-5-(3,4,4-trimethyl-2,5-dloxoimidazolidin-1-yl)-
pentanoic acid -

. XE
SV, "’-/(00

I/N
O H oH



" (1.36 g4-303BYAIGEO 1982 15 L of DVF is added to a suspension of sodpulnA"lﬁ 2002

hydride in 5 nL of DM at RT. After 1 h,

~3-brononethyl -1,5,5-trinethylimdazotidine-2,4-dione (1.08 g, 4.59 mol;
prepared according to a known procedure as described in US patent

1,337,269) is added in one portion and36Re reaction is heated at 60 C for

16 h. The mxture is partitioned between Et OAc and water, and the organic

solution is washed with water and brine, dried over anhydrous MyS04 and

concentrat egqy,

vater ana ¢ noa g CLAPETIe in TRy ¥ e RoRPafRlofustR (Miipba fp Singig T

mol ), dnoh.p.68-7°C UW(CBO}Q)l)ﬂr%(SaSHR'ﬂ 551 316mh4H7.'l2e845(§L 36h3. 5%-3éﬁa(pm ated
and the ri e [ t HCI .
The or gg{ri ’so?g (?oér?fﬁl"sbe t rac @3% ﬁei ﬁé]@uégu and L\%gq%l_gé) ' ned
agqueous 7665t(|da2HsJ%8 8), Tde(dpald =8,3); JRHTZ2h184448159; (ﬁSIMS 688 (M'4JIdt assi um
hydr oxi de (KOH). The product is taken up in ethyl acetate) dried over
anhydrous MyS04 and concentrated to afford 810 ng (62% of

(2R, S) al4)16-Tamethyl-24-tioxoimidagblidinédisireparedadeording dv a-khowh ppocedarecass aci d t

butyl ester rle

(2R S) - (jﬁscr@ﬁad? H& E?ﬂg'ﬁﬂ/fggfééﬁfonyl anl no)-3-(3,4,4-trinethyl-2,5

di oxoi m dazol tdl n-1-yl ) propanoi c acid t butyI ester A solution of 810 ny
(2.84 Mol ) of the title B conpound jﬁethyl am ne (430 ng, 4.26 mol)
in 15 nL of dichloronethane is trea - chl or obi phenyl - 4- sul f onyl
chlorid 2CHlbroBi nglszhlfaﬁ 1ifhin méfhylberizBReé\Rftiyiiin Afolt S
washed S\%"?)E(J‘Wgter ar?gét e organ‘l’c so%st.ﬂt)n |sy“:jr| ed over anhyg?ﬁoglﬁ lvggo~
and con@el#t r at ed. Chonat ography on silica gel (eluant; 1 % MOH in

di chl oronet hane) affords 96 E{Tg (63% of

(2R, S) - (4' chl or obi phenyl - ylam no)-3-(3,4,4-trinethyl -2, 5-di oxoi m da
zol i di n-1-yl) propanoic aﬁ bukjy! 0382/ A/ CGC 1982 -58 D.

(2R, S)- (4" - Cnhl orobi pheny™ 4-sul fo 4-trimethyl -2,

di oxoi m dazol | di n- 1-yl ) pr opanoi @=H nCdol ution of the title
D conmpound, (2R, S)-(4'-chlorob{ pheqyl - 4-sul fonyTdam no) -3

(3,4,4-trinmethyl -2, 5-di oxoi m dgzol i din-1-yl)propanoic acid t butyl ester
(960 ng, 1.79 nmmol) in 20 nL df Eté)Ac is saturated with hydrogen chloride

gas for 15 mn. The reaction is sqdgl ed N stirred for 16 h at RT. The
sol vent is evaporated and the ‘o-— turated from petrol eumether to
afford 680 ng (79% of |

(2R, S)- (4" -chl orobi phenyl - 4- sulfor%l am no) 3-(3, 4, 4-trinmet hyl -2, 5-di oxoi m da
f;’/{' (i“ ;‘ 1- Y%Qﬁlﬂgéaﬁlbﬁuﬁ&is%b?aﬁn@d X@h%lt%%hlldjanéﬁdbus% ddtrifted ﬁ%XaM%léwe’
(2R 9)- b4mm2o¢d51 1IR8n 59611387 ¢ A ESI-MS 535 M-12, 3, 4-t et rahydr o- | - et hyl -

, 4-di oxo qui nazolin-3-yl)propanoic acidl OHO~ ON, I / ~N~NN Q' S O ~~O
The title conpound is obtained as a white solid anal ogously as described in
Exanpl e 39: mp. 218C (dec); ESI-MSEzample8-1 ).

s desc TR PrFs ITSAHAE Y BRMheL B4 3 B1630:S ) drBon i dd- P o

thiazol-2-yl)pentanoic acid




(2R S) - (4BQBYNEGS by - 4- sul f onyl ani no}-3- (3, 4, 4-tri met hyl - 2, 5- di bloAHE 12002
azolidin-1 yl)propanoic acid hydroxyam de 4-30382/ Al CGC 1982 -59 HO ~NH O
.NNSOOO~NNvV 'C OO0 1 AEJG 2002 The title compound is obtained as a
white solid anal ogously as described in Exanples 2 and 39: mp. 130C(dec);
ESI-MS 493 (M -1). Exanple 42 -37 -

(2R) - (4- Phenyl oxybenzenesul f onyl am no) - . 4- nor phol i n- 4-yl - 4- oxobutyric acid
OHHON-(/ OONOA (2R -(t

But yl oxycar bgwia EoRpbufd Eotainbd Bndioybudy 8X8BsHrvEH tn ERarfpleenNr yl ester A
solution of D-N-t butyl oxycarbonyl aspartic acid benzyl ester (2.53 g, 7.82
nmml) in 30 nL of DMF is treated sequentially with

benzotri azol - 1-yl oxy-tri s(di met hyl arg',dmlgggsphoni um hexaf | uor ophosphat e

(4.15 g) 9.38 nmol ), 1-hydroxy-7-azabenzotriazole (1.28 g, 9.38 mmol),

di i sopr dBR)- Bl-Mylnudam%ﬂpBelgoxvimrBemulfomﬂmm-&HdLi,wlqmzzi dihydreas

nmol ). T oS for 16 h and is then partitioned

bet ween %Wéﬁmé&' fgfﬁé%@é%%:ﬁc solution is washed with water and

brine, dried over anhydrous MySO4 and concentrategy Ch
gel (eluant; 5% MeOH in dichl oronethane) affords 2\Q1 g ,
but yl oxycar bonyl am no) - 4- nor phol i n-4-yl - 4- oxobut yri henzyl ester as a
pale oil. B. (2R}-Am no-4-norpholin-4-yl-4-oxobut t~benzyl ester
hydrochl ori de A solution of the tide A conpound, (2R) S(:r

but yl oxycar bonyl am no) - 4- pafy Pr: 4 -4 oxobut yri c % benzyl ester
saturated W th

(2.91 g, 7.42 mmol) in 50
4- 30382/ A/ CCC 1982%@0hy ges! chl as,of OE 15 mn. The reaction is

onarse

graphy on silica

seal ed and stirredorN3 h
N= O H

The title compound is obtained analogously as described in Example 1.

Example 10
(2R)-[4-(4-Chlorophenyloxy)benzenesulfonylamino]-5-(1,1,3-trioxo-2,3-dihydro-

benzoisothiazol-2-yl)pentanoic acid

No
S~
=0
i O )/ e}
Cl S’/O

The title compound is obtained analogously as described in Example 1.



sol vent 4-803B2UNGCE 48820 afford 2.27g (93% of 01 AuG 2002
(2R) - am no- 4- nor phol i n-4-yl - 4-oxobutyric acid benzyl ester hydrochloride as
.a white solid. C
(2Rr (4- Phenyl oxybenzenesul f onyl am nor 4- nor phoi i n- 4-yl - 4- oxobutyric acid
benzyl ester A solution of the title B 3onpound,

(2R) - am no- 4- nor phol i n-4-yl - 4-oxobutyric acid benzyl ester hydrochl oride
(420 ng, 1.28 nmmmol) in 5 nL of dichloronmethane is treated with
triethylamne (345 ng) 2.82 mmol) f@xbmﬁghby a solution of

4- phenoxybenzenesul fonyl chloride (345 g, 1.28 mml) in 2 nL of
di chl or dRBiHfMethyipiperazin-i:yibenzenesulfonylamino)-bd1i1,3-tnixe-3drdihydioned bet ween

dichlorq;gg.}zg A\ anic solution is washed with brine) dried
over anhy ro@%g@mﬁ%ﬁg@n rlgt ed. Chomat ography on silica gel (eluant;
3% MeCH in dichl oronethane) affords 430 ng (64% of
(2R) - (4- phenyl oxybenzenesul f onyl am no) - 4- nor ph8l i n-4-
benzyl ester as a white foam D.

(2R) - (4- Phenyl oxybenzenesul f onyl am no) - 4- nor phol {
m xture of the title nd,

(2R) - (4- phenyl oxybenzenegul f onyl am no) - 4nor p M’b ¢-yl - 4- oxobutyric acid
benzyl ester (430 ny, O. mNpl ) and 10% Pd o caffboR (100 ng) in 10 mL of
Et OAc is stirred under hydroge atmosphete (Q atm) for 2 h. The
catalyst is renoved by vacuum f i optHough celite, and the filtrate is
concentrated to afford 330 ng ( ) g/ : 0

(2R) - (4- phenyl oxybenzenesul f onyl am no)Pa, yor I n-4-yl -4oxobutyric acid as
a white solid: mp. 147-149C, ESI-MSOI33{M -1 ). Exanple 43

(2R) - (4" - Chl or obi phenyl - 4- sul f onyl am no~4- mor §Hd! i n- 4-yI - 4- oxobut yri ¢ aci d
HHOMN ~-OOGCSNO 01 ~~~t~ 2002 4-30382/ A/ CCC 1982 -61 The title
conpound is obtained as a white solid anal ogously as described in Exanple
42: mp. 144rhAile, colrfpouh®igidtitainbll ahalbgoltypad tiésciibed in Example 1.

(2R) - (4- Phenyl oxybenzenesul f onyl am no) - 4- nor phol i n- 4-yl - 4- oxobutyric acid
hydr oxyam de HO-NH ~ O O~- 1 / OIS ON O The title conpound is obtained
as a white solid anal ogously as described in Exanples 2 and 42: mp.

161-163C, ESI-Ms 448 (M-1 ). Exanple 45
Example 12

| - 4- oxobutyric acid

A- oxobutyric acid A

(2R)-[4~(4-Methoxybenzoylamino)benzenesulfonylamino]-5-(1,1,3-trioxo-2,3-dihydro-
benzolsothlazol-2-yl)pentanoic acid

:

The title compound is obtained analogously as described in Example 1.



" (2R) - (44-308BRAABEEEBA - 4- sul f onyl ani no) - 4- nor phol i n- 4-yl - 4- oxobut yri ¢ aC|U§ 200

hydr oxyam de HO- NH ~H O Nw O N O Cl The title conpound is obtained as a
.White solid anal ogously as described in Exanples ~O 2 and 42: mp. 139-141
C, ESI-M5 466 (M-1). 4-30382/ A/ CGC 1982 0 1 AUK Z002 - 62 Exanple 46
(2R) - {4- Phenoxy- benzenesul f onyl am nor539%, 1, 3-tri oxo- 2, 3-di hydr obenzoi sot hi
az~l -2 yl)pentanoic acid ONS-OO~ 00O ,S OH ™A (2Rt

But oxycar bonyl ami no-5-(1, 1, 3-tri oxo- 2, 3-di hydr obenzoi sot hi azol -
yl)pentanoic acid f butyl ester Sodg %‘ qg de (0.311 g, 7.78 nmol) was
added to a solution of saccharin (1. 44 mmol ) and 18-crown-6 (0.025
g) in 1(2mt[4e(a-lmdﬁy|pMerddant—Yl)benzgnasulehyfauﬂnGH-(ﬂ,ll, -trRp¢2,3-dihydro-

but yl ox car - noic acid t-butyl ester (2.78 g, 6.96
nmrol ) i RE? ng* g‘gagltand the solution was stirred at RT for 30
mn, then at 60 C for8 h. The solvent was renoved under_reduced pressure,
and the residue was i tioned between ethyl acehat e /o Q. 05M aqueous
HCl . The organi c ph as washed with water and bfTng§ ed over MyS04
and concentrated. The de-fraf eri al was purifiedyb Za gel

chr omat ogr aphy (hexane / e acetate = 4/1 - EI\) 0. give the title
conpound (1.98 g, 63%yielH 0M—|z CDCI B) 1//47IQS, 9H), 1.46 (s,
9H), 1.68-1.96 (m 4H), 3.817(t, -70 . £19-4.29 (m 1 H), 5.09
(br d, 1 H J =7.9 Hz)) 7.82-7.9 .06 (d, 1 H J=7.3Hz). B
(2R~Am no-5-(1, 1, 3-trioxo-2, 3- di hydeetiex bl S | -2-yl ) pentanoic acid f
butyl ester A solution of the title Ac W?? g, 1.45 mol) in 10
mL. of nethylene chloride ~Nas treated ®thHrifllugroacetic acid (TFA) (0.89
m.) 10.0 nmol) at OC. After stirring at OC for mn, then at RT for 2 h)

TR L0, bl Gt T e Sy ST LSRR Ol e

pressure w thout heating, and the residue was partiti oned bet ween et hyl
acet ate and aqueous sodi um bi car bon!ate. IThle;‘ organi ¢ phase was dried over
MyS04  4- 30382/ A/ CGC 1982 Xample

(2R)-(4-Benzenesulfonyithlophene-2-sulfonylamino}-5-(1,1,3-trioxo-2,3-dlhydro-

benzoisothiazol-2-yl)pentanoic acid

The title compound is obtained analogously as described in Example 1.

Example 15
(2R)-(5-Benzenesulfonylthiophene-2-sulfonylamino}-5-(1,1,3-trioxo-2,3-dihydro-
benzoisothiazol-2-yl)pentanoic acid



"0 ~ a~~4B08B82/AIBCEN P& oncentrated to give the title conpound (o_4gzp é,AQﬁlO/%UUZ
yield): NVR (400MHz, CDCI3) 1.47 (s, 9H), 1.79-1.99 (m 4H), 3.62 (t, 1 H,

. J =57 Hz), 3.82 (t) 2H, J =6.6 Hz)) 7.94-8.01 (m 2H), 8.06-8.10 (m

2H). C. 4-Phenoxybenzenesul fonyl chloride A solution of chlorosulfonic acid
(4.3 nL, 64.6 mmol) in dichloronethane4020 n.) is added dropwi se to a

sol ution of Biphenyl ether (10 g, 58.8 mmol) in dichloronethane (20 nlL) at

0 C under nitrogen atnosphere. The reaction mxture is slowy warned up to
RT and stirred for 2 h. To the m xture are added oxal chloride (6.5 m,
76.4 mmol) and then DMF (1.5 nL) at RT. After @Wging ed at 40 C for 1 h,
the reaction mxture is stirred at RT for 15 h. Y ifre is poured to
ice-water and extracted with ether. The organic g dried over MyS04
and evaporated in vacuo to give the title co Quantitatively: NWR
(Cbc3) 7.10 (t, 4H, J=8.6 Hz), 7.22-7.30 (m 1|?¥\1Q46 (t, 2H, J=8.6 Hz),
7.98 (d, 2H, J=9.1 Hz). D. QO

(2R) - (4- Phenoxy- benzenes

i sot hl azol - 2-yl) - pent 2
conpound B (0.500qg, 1

-5-41, 4, 3-trioxo-2, 3-di hydr obenzo
| /£stér Tooa solution of the title
Qf A ne and 7.5 nL of water were

3 nngf),Nthen
4- phenoxybenzenesui f onyl chl ori de (0.492 gH 1. 8®Hhmol ) successively at 0C)
and the reactiopn mxture was,allowed to rmto RT, After stirring at RT
for 2y vaibe tn gombRimte Shustus LarosisharRestitRd BrERSDRE The or gani ¢
material was extracted wth ethyl acetate. The organi c phase was separated
and washed with brine, dried over S04 and concentrated under reduced
pressure. The residue was purified nplei18a gel chromat ogr aphy
(hexanej } [ BIBA 9%
yield): Gty %(Zggmﬁ;'&?&ﬁ@yﬂﬁ%%hﬁmgmﬁﬁﬁ%gg. 05 m'éf&{'i,ﬁ 5080 (m
3H), 5. frioxaig,3idihydbengoisothiszol-2-yipeptanofefcld = 8.6 Hz), 7.03 (d, 2H, J =
7.6 Hz), 7.20-7.26 (m 1 H), 7.40 (t, 2H, J = 7.9 Hz)) 7.79 (d, 2H, J = 9.1
Hz), 7.817.94 (m 3H), 8.06 (d, 1 H J = 7.1 H)OE
(2R) - (4- Phenoxy- benzenesul fonyl ai ni nor5-(1, 1, 3-tr \px0

g hydr obenzo

s g) 0.513 mol)
was treated with TFA (3.49 nL, 39.5 mmol) at RT _amd e mxture was stirred
at this tenperature for 1 h. The sol ution was 4-3QBBXDA/ CGC 1982 0 1 ALK
2002 -64 concentrated under reguced pressure, then Ghe residue was
di ssolved in ethyl acetat nd \Wat ¢/. {lhe g&hi ¢ phase was washed with
wat er and brine, dried X d_Hgonggnt at ed The product was
| yophilized with dj iveyt heSTit T8 8)(0.300 g, quantitative
yield): NVR (400VHZ, .67-1.91 (gf 48 ) 3.170-3.76 (m 2H), 3.88-3.91

(d,

(m 1 H, 7.00 (d, 2H J = 9.1 Hz), 7.0 2H) QH= 7.6 Hz)) 7.21 (t, 1 H,
J=7.5H

(m 2H) 8? EHZ Qﬁggé%ﬁ?g%%b@%ggqrg@gpu&y%% desbritiod iniEme%leB1 ). 7.91-8.00

(2R) -[ 4- (4- Fl uor o- phenoxyr benzenesul f onyl am no] -5-(1, 1, 3-tri oxo-2, 3-dl hydro

benzo i sothiazol-2-yl)pentanoic acid ONS OO~OIl | o OF ~~ S N~ OH

OH A 4- (4-Fl uor ophenoxy) benzenesulEXammled& ori de The title compound is

obt ai neRL@ICAIrbHPHBAYIASHYOnRAM 10094 6-2 b)Q anpl e

46 C: NKJ/ZR)E(QCDQ igrobipharyI & n?ﬁaHﬁw?E@éa?%), 151 iR d{gHIAZol Bz
2-yl)methyl}thio}propionic acid




" B. 4-30382/A/CGC 1982 01 AUG 2002
(2R) - [ 4- (4- Fl uor o- phenoxy) - benzenesul f onyl am no] -5-(1, 1, 3-tri oxo- 2, 3-di hydr

_ 0 benzoi sot hi azol -2-yl )pentanoic acid The title conpound is obtained

anal ogously as described in Exanple 46: NVR (400MHz, CDClI3) 1.62-1.93 (m

4H)) 3.70-3.77 (m 2H), 3.87-3.91 (m -#31H), 7.00 (d, 2H, J = 9.1 Hz),
7.06-7.17 (m 4H), 7.81 (d, 2H, J = 8.6 Hz), 7.91-8.00 (m 2H), 8.07 (t,

2H, J = 8.0 Hz). Exanple 48

(2R) - [ 4- (4- Fl uor ophenoxy) benzertgﬁul fonyl am no]-5-(1, 2, 3,4-tetrahydro-I-nmeth

yl - 2, 4df oxoqui nazol | n- 3-yl ) pent/anoi ¢ aci d 4- 338 A/Cc‘?c 1982 -65 NON O
OO'N-HOHO 1 A~ 2002 AD ~t H

But oxycar bonyl am no-5- (1, 2, 3, 4-1t) Nahy , 4- di oxoqui nazol i n-3
yl)pentanoic acid t butyl estersSQeiSim R de (0.408 g, 10.2 mmol ) was
added to a solution of 1,2, $7-tetraklydro-1 net hyl - 2, 4- di oxoqui nazol i ne
(2.17 g, 12.4 mmol) and 18-crown-6 (0.045 g) in 25 nL of DWF. After
stirring at RT for 30 mn, RM ('t - but yl oxycar bonyl am no) - 5-i odopent anoi ¢
acid t butyl ester (3.680gf Rd&2nmmol) in 15 nL of DWF was added, and the
solution was stirred at RN\foy 30 mn, then at 60 C for 6 h. The sol vent
was renoved under reducedsure, and the residue was partitioned between

et hyl acetate and 0. 05M 5 HCI. The organi ¢ phase was washed with
wat er and brine, dried ovekx _MfS04 and concentrated. The crude material was
purified by silica gel chromatography (hexane / ethyl acetate 3/1 -- 2/1)
to gi ve theThétitlecomppundid obBaiBdd gnalSgdasiy ad dfscribddin(EXaodgtz i. CDCl 3) 1. 42
(s, 9H), 1.45 (s, 9H)) 1.60-1.88 (m 4H), 3.60 (s) 3H), 4.08-4.21 (m 3H),
5.06 (br d) 1 H J =8.1Hz), 7.19-7.31 (m 2H), 7.68 (dt, 1 H J = 7. 84,
1.56 Hz), 8.22 (dd, 1 H J = 7.88, Exdmpleas B.
(2R) - Am no- 5- &1 2,3 4-tetrahydro-1-net rjé/l -2, 4-di oggqcliui nazol i n- 3-yl r pent anoi
c aci d {2Md#yChlarpRiphanyld-gulfenylamingl:s-(1, 1, 3ariexarSedihysdrobenaaisgthiazel:2- rmp) )
in 20 i was treated with TFA (5.09 niL, 57.5 mmol) at
0C. Aft pﬁérgt?ﬁ?ﬂ%cﬁgtﬁyg@%hﬁéefor 5 h) the mxture was chilled to 0C, then
neutralized carefully with aqueous NaHCO3 until pH 7-.8. The product was
extracted with ethyl acetate for ree times and conbi ned organi c phase was
dried over MyS04, concentrat HN/UQ er reduced pressure to give the title
conpound (2.72 g, 92%yiel d) { NV (4
(m 4H), 3.40 (t, 1 H J =\%. :
(t) 1 H J =7.5Hz), 7.43) (dy 1 &k ;
(d, 1 H J=7.8 Hz). 4- 3038R/Q7 8G 0 1 A~~ 2002 -ss C.
(2R) - [ 4- (4- Fl uor ophenoxy) benzengsul¥onyl am noJ-5-(1, 2, 3, 4-tetrahydro-1-neth
yl 2, 4-dl oxoqui nazol i n-3-yl ) pegfitanoic acid r butyl ester To a solution of
the title conmpound B (2.98 g, t;@ mmol) in 90 nL of di oxane and

7

O~""s=0

~f7 (s, 9H)) 1.60-1.81
4706-4.12 (m 2H), 7.30
 7.74-7.78 (m 1 H), 8.14

The title compound is obtained as a white solid analogously as described in Example
2: m.p. 200-205°C (dec); IR 1730, 1668, 1336, 1162; ESI-MS 564 (M*+1).

Example 19
(2R)-(4’-Chlorobiphenyl-4-sulfonylamino)-5-(1,2,3,4-tetrahydro-1-methyl-2,4-dioxo-
quinazolin-3-yl)pentanoic acid hydroxyamide



" 45 mL of-30RBRIAGEG19Pded triethylanine (1.80 nL, 12.9 mol), then 01 AUG 2002
4- (4-fl uorophenoxy) benzenesul fonyl chloride (3.20 g) 11.2 mml) successively
~at 0C, and the reaction m xture was allowed to warmto RT. After stirring
at RT for 3 h, the mxture was chilled to OC then water and 1 M HCl were
added. The organic material was extractd@d with ethyl acetate, and the
organi ¢ phase was washed with brine, dried over MyS04 and concentrat ed
under reduced pressure to give the crystalline product which was then
triturated with ether, filtered and dried to obtain the title conmpound
(4.65 g) 91 %yield): NVR (400MHz, CDCI3) 1 ', 9H), 1.57-1.90 (m) 4H),
3.61 (s, 3H), 383392(m1|—|))408411 S 23 (d, 1 H J =09.4
Hz), 6.95-7.28 (m 8H), 69(t1HJ: 8 (d) 2H, J = 8.7

, 3,4-tetrahydro-1-neth

Hz), 8.22 (d, 1 H J = & D.

(2R)-[4- (4- Fl uor ophenoxy) bg esul f onyl amj} -8L (1,2

yl 2, 4-dl oxoqui nazoti n- 3-yl 5 aci d e tl e conpound i s obtained

anal ogously as described in Exany 9 NI\/R O0MHz, CDCI3) 1.59-1.80 (m

4H), 3.60 (s, 3H), 3.85-3.87 (m : (m 2H) 6.98-7.16 (m

6H), 7.32 (t, 1 H J =7.3 H), 7.43 &A J—84Hz) 7.76-7.80 (m

3H, 8.14 (dd, 1 H J =7.9, 1.4 H). Exarrpléj

(2R) - (4- Phenoxybenzenesul f onyl am no) -5- (1, 2 4-t et rahydro- 1- net hyl -

Clil ZIX oqwzgggmzag.gagyhbaem ngﬁn&% s _ia_\thﬂerliU @nﬂobodslﬁa a$ de@l;me_d&irgkambla-l 0
~~ - - npqund i s obtaine

anal ogoes'nyp-a?é%lg:s'@ﬁg/@gﬁﬁ#ﬁ.éﬁaﬁp@%@ﬁé&ﬁwﬁﬁ CD30D) 1.59-1.80 (m

4H), 3.60_(s, 3H), 3.85-3.88 (m 1 H) 402407 (m 2H), 7.00 (d, 2H J

91Hz)703(d 2H, J 8.6 Hz), 20 (t = 7.6 Hz)730(t)1H,
J = 7. 7.377.44 (m 3H), 7. 74E¥am9|e($ﬂ 1 H) 7.79 (d, 2H, J =
,g#g] ?*ﬂ;m nds
nay be 3 {SQ IE“ u&lsalfm@a%;no%‘éﬂﬁg “dt-egg;(?;| P?@l ﬁ“b%@’é'a%?‘%b An I cation
t her eof .yl)pedtanoksacid hgdroxyasilde68 O H | O-~00 1 Ails 2002
Exampl eQ Q2Ws0~ ~ ~ ~-OH, NHOH (CH,), NcI 051 (ICH) N~\ ~cH
O N

N—
N~oH

The title compound is obtained as a white solid analogously as described in Example
2: m.p. 202-203°C; IR 1704, 1660, 1336, 1160; ESI-MS 523 (M*+1).

Example 21
(2R)-[4-(Pyridin-4-yloxy)benzenesulfonylamino}-5-(1,1,3-trioxo-2,3-dihydrobenzoiso-
thiazol-2-yl)pentanolic acid hydroxyamide
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The title compound is obtained analogously as described in Example 2.

Example 22

(2R)-[4-(4-Imidazol-1-ylphenoxy)benzenesulfonylamino]-5-(1,1,3-trloxo-2,3-dihydro-
benzolsothiazol-2-yl)pentanoic acld hydroxyamide

The title compound is obtained analogously as described in Example 2.

Example 23

(2R)-[4-(4-Chlorophenyloxy)benzenesulfonylamino]-5-(1,1,3-trioxo-2,3-dihydro-
benzoisothlazol-2-yl)pentanoic acid hydroxyamide



/58 F - 2INPGC 1982 oy 1 NHOHN \H 1/59 F - (CH, )s~o. c"- or,  NHodNA HAYG 2002
4-303821A/ CGC 1982 -69 ~ | AU~i LUUZ 600 - (CHE)a~ F~ o~c", |-OH, NHOH' ~

/" 1610 ) -(C'~ ~ ~ ~ Cl-OH, NHOHTN ~ ~/ OCF~620~-c" a-OH, NHOH~c",), ~N \

|/ -H/ OCFa630 ~c" )~o~c", I-OH, NHOH '~N ~

o

0@“

\OH

The title compound is obtained analogously as described in Example 2

YL

Example 24
(2R)-[(4-Methylpiperazin-1-ylbenzenesulfonylamino]-5-(1,1,3-trloxo-2,3-dihydro-
benzoisothiazol-2-yl)pentanoic acld hydroxyamide

o)

//S‘O
O

'"\'\

O

The title compound is obtained analogously as described in Example 2

ﬁ\OH

Example 25

(2R)-[4-(4-Methoxybenzoylamino)benzenesulfonylamino}-5-(1,1,3-trioxe-2,3-dihydro-
benzoisothiazol-2-yl)pentanoic acid hydroxyamide



|/H /| OMINSBYACCL982 __ _ _ _ ¢j.o4 NHOH=, N\ I/ a" o ~ ~u~021)(ﬁu-ﬁ7c?ﬂm
What is clainmed is: 1. A conpound of formulal YZOH'"' N WSii O~ ~
2 2)mO X (1) wherein: Wis -OH or -NHOH, X is a) an unsubstituted or
substituted heterocyclic radical) selected fromthe group consisting of
pyrrolidinyl) pyrrolyl, pyrazolyl, oxe#anyl, pyrazolinyl, imdazolinyl,
i m dazol i di nyl, oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl,
thiazolyl, thiadiazolyl, thiazolidinyl, isothiazolyl, |soth|azoI|d|nyI
furyl, tetrahydrofuryl, oxadiazolyl, plperldlnyl
2- oxopi per azi nyl , 2}oxop|per|d|nyl 2- oxopyr r ol odt
azepi nyl, 4- plperlanyI pyridyl, pyra2|nyl pyri dAzi
t et rahydr opyranyl, nowyphiol nyl, thlanorphol|nyl N angrpHol i nyl sul f oxi de,

t hi anor phol i nyl suI fo @ 3- dijgxol ane, tet rahygro \ls csil oxot hi enyl

benzot hi azol yl ) benzoxax di nyl ui nol¢/n

t et rahydr oi soqui nol i nyl, isoguino benzi azoryl) benzopyranyl,
i ndol i zi nyl, benzofuryl, chr nyl ma;G)nyi , benzopyranyl, cinnolinyl,
qgui noxal i nyl, indazolyl, pyrrolopyr i

3 ur g nyl ,
di hydr obenzoi sot hi azol yl, di hydroqui naﬁsﬁ\w t¥t r ahydr oqui nazol i nyl and
10 to 15 nenbered tri cycl ic ring syste withi ch ave at | east one
heteroatomin at | east one carbon atom cont ai ni r]g\rQHg, in which each ring
of the heterocyclic radical containing a heteroatom my have 1, 2 or 3

het er oat ons Theltitle cenhpbundrisrobtaingd analbgomsly asxgeseribed inExample ul f ur at ons;
with the proviso that when X is a nitrogen containing heterocyclic radical,
the heterocyclic radical is attached to the (CHZ)mnoiety by a ring
nitrogen and the proviso that nitroampmch&ulfur het eroatoms of the
heterocycllc radi cal may al so be oxid in which R~ is

hydr ogef@R bﬁﬂr‘ﬂtﬂ%ﬁ'IV}P'B%@WPMW&PZ&F‘EW"OW@MF%%" 913aﬂ"WP'2 Fdihydre- or

het er oa Py el S hydrogen, optionally
substi tt?%ge‘g&gﬂhlwﬁew ro c §|a§| E@Hrzé'a yI , heteroaryl al kyt, aryl or
het er oaryl , o)

The title compound is obtained analogously as described in Example 2.

Example 27
(2R)-(4-Benzenesulfonylthiophene-2-sulfonyl-amino}-5-(1,1,3-trioxo-2,3-dihydro-
benzoisothiazol-2-yl)pentanoic acid hydroxyamide
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with the provisio that Wis -0H, c) heterocyclylal kylthio; d) -CONR2R3, in

which RZ and R3 taken together with the nitrogen atomto which they are

. attached forma 5to 7- nmenbered ring, which may optionally contain anot her
het er oat om sel ected from oxygen, nitraggn and sulfur; Y is carbon

ni trogen, oxygen or sulfur, provided that when Y is carbon, nis 2; Zis
optionally substituted al kyl; aryl; optionally substituted al koxy; aryl oxy;
ar al koxyaryl; aral koxyheteroaryl; heteroaryl, heterocyclyl, heteroaryl oxy,

-CONR ZR 3, -NR ,COR Z, -NR ~CONR 2R 3, OCO\I@ZR‘B NR , COOR 4, or
-S02R 2, in which R, is hydrogen, optionally suf dy al kyl ,

het erocycl yl al kyl, aral k hetl@r oaryl al kyl and A R 3 are

i ndependent |y hydrogen, al | @ubsti tut ed 4 het erocycl yl al kyl ,

aral kyl) heteroaryl al kyl, het er oaryl ; \or =~@nd R 3 taken together

with the nitrogen atomto which t hedcrornta 5- to 7- menbered
ring, which may optionally cont a et eroatom sel ected from oxygen
nitrogen and sulfur; R4 is optio stﬁtuteé,alkyl, het er ocycl yl al kyl ,
aral kyl, aryl or heteroaryl; mre eseﬁis ' ger fromone to six; and n
represents the integer one or two; orQa pijarmageutically acceptable salt
thereof. 2. A conpound of Claim1l wherein WisN r -NHOH, X is an

unsubstituted or substituted heterocyclic radilal’ selected frontthe group

consi sting rrolidinyl azol,in i, medazol i

Co o 10 Shp B S e B bloo 52 ke SRR iy

i sothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl, oxadi azol yl ,

pi peridinyl, piperazinyl, 2-oxopipeLaz 2- oxopi peridinyl,

2- oxopyr rol odi nyl, 2-oxoazepinyl) aE éﬂ\“ﬁ‘%z 8 4- pi peri dinyl, pyrazinyl,

pyri dazi . Y7 L

PY! 22 A BB UNORN O and Batiohy Binof S ERiEREbZ Lo

t et rahydheoqusgtmml'&wmﬁmmlqmldt dmgm!dml nolinyl, tetrahydro 0 1
I

A~~ 2002 -72 isoquinolinyl) isoquinolinyl, benzopyra i ndol i zi nyl ,
benzofuryl, chrononyl, coumarinyl, benzopyran ci Ryl . qui noxalinyl)
i ndazolyl, pyrrolopyridyl, furopyridinyl, d|hydr.-- >4 hi azol yl ,

di hydr oqui nazol i nyl, tetrahydroquinazolinyl and 10 t o menbered tricyclic
ring systems, which have at |east one heteroat 'bgeat | east one carbon
atonctontaining ring, in which each ring of the hetﬂrdayclic radi ca

contai ning a heteroatom may Qave 2 or 3 hefero® ons sel ected from
nitrogen atons, oxygen_a and the remai ni ng synbol s

oms \and ur ors;
and radi cal s have the i a gi/ﬁen in dgiml; or a
2 S

pharmaceutically acce t t&ereg8. npound of Claim1 wherein
X is an unsubstituted ubsti1tuted Q%te cycl c radical, selected from
the group consisting of pyrazolyl, oxetanyl, anginyl, i m dazol i nyl,
oxazol yl, oxazolidinyl, isoxazolinyl, |soxazoIJﬂ t hi azol yl, thiadiazolyl,

Ly a2l | i e s BbIBEAGRM ooidiAgA BHARBbIGY BY Hood b tn ELghREH T of ur v

oxadlazolyl pi pera er

2- oxoazeplnyl pyridyl, pyra2|nyl pyri dazi nyl, tetrahydropyranyl

nmor phol i nyl thiannrpholinyl, thia L ho*ig%l sulfoxide, thiannrpholinyl
sul fone, 1, 3-di oxol ane, tetrahydro- R% t hi enyl, benzot hi azol yI,

benzox az(lmylsr(sqgnﬂuorbnﬂm yrl%ihem?uIfbﬂyl)tﬁlgbhﬁhh‘d*ﬂhﬂﬂlﬂﬂﬂb]-lﬂﬂ ,1,3- .
i soqui nal.i enzopyr enzof uryl , chronon rin
benzopyrt%lﬂ% 'HMQT‘%%HZ }g&m'%?("éﬁ'y ntanejig.acid %d’ Fﬁ%pyrl dyl ,
furopyridinyl, dlhydrobenzoisothiazolyl d|hydrqu|nazoI|nyI
tetrahydroquinazolinyl and 10 to 15 nenbered tricyclic ring systens, which
have at | east one heteroatomin at |east one carbon atom containing ring,
in which each ring of the heterocyclic radical containing a heteroatom may
have 1, 2 or 3 heteroatons selected fromnitrogen atons, oxygen atons and
sul fur atons; and the remai ni ng synbols and radi cal s have the sanme neani ng
as given in Caiml; or a pharmaceutically acceptable salt thereof. 4. A
compound of Claim1l wherein Wis -OHor -NHOH, X is a nitrogen containing
heterocyclic radical; Y is carbon nis tw; Zis aryl, aryloxy, heteroaryl
or heteroaryl oxy; and
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phar maceutically acceptable salt thereof. 5. A conpound of Caim1 wherein
.Wis -OHor -NHOH, X is 1,2,3,4-tetrahydro-1-nethyl-2,4-di oxo-qui nazol i nyl,
3,4,4-trimethyl -2, 5-di oxoi m dazol i nyl, 4-nethyl benzenesul f onyl am no or
1,1, 3-trioxo-2, 3-di hydrobenzoi sot hi azel4fl-, Z is aryl, aryloxy, heteroaryl
or heteroaryloxy; Y is carbon, nitrogen, oxygen or sulfur, provided that
when Y is carbon, nis 2; n represents the integer one or two; and m
represents an integer fromtwo to four; or a pharmaceutjcally acceptable

salt thereof. 6. A conpound of Claim1 wherein vA S
1, 2,3, 4-tetrahydro-1-net hyl -2, 4- di oxo- qui nazol i nyl

s two; Zis aryl
r substituted by

1,1, 3-trioxo-2, 3-di hydrobenzoi sothiazolyl; Y is ca

or aryloxy, whereby in each case aryl is unsubstj 18

hal ogen; and mrepresents an integer fromtwo t foutl a
pharmaceutically acceptable sal} the &dnd of Caim1 wherein
Wis -OH and the remaini Mol s S have t he sane neani ng as
given in Claiml1l; or a pffar |cII ptable@altthereof 8. A
conmpound of Claim i -CONRzR3, in which R2
and R3 taken together® wit Ne ni t rogen to ich they are attached

forma 5- to 7nmenbered ring, which opti onaII contdatmp oxygen as anot her
het eroatom Y is carbon; 01 A-t~~ 2002 -74 nis tw; Zis aryl or

aryl oxy; anGmeg title compound is obtained analogously as described in Example 2.

Example 30
(2R)-(4'-Chlorobiphenyl-4-suifonylamino)-3-{[(1,1,3-triox0-2,3-dihydrobenzolsothiazol-
2-yl)methyl]thio}propionlc acid hydroxyamide

The title compound is obtained analogously as described in Example 2.

Example 31 )
(2R,S)«(4’-Chlorobiphenyl-4-sulfonylamino)-6-(1,2,3,4-tetrahydro-1-methyl-2,4-

dioxoquinazolin-3-yl)hexanolic acid
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salt thereof. 9. A conmpound of Claiml wherein Wis -OH or -NHOH, X is

.-NR, COR2, in which R is hydrogen and RZ is aral kyl or aryl; Y is carbon; n
is two; Z is alkoxy or aryl; and mreprgsents an integer fromthree to

four; or a pharmaceutically acceptabl 8483t thereof. 10. A conpound of

Caiml wherein Wis -OH or -NHOH, X is -NR SOZRZ, in which R, is hydrogen

and R2 is optionally substituted al kyl, heterocyclyl al kyl, aral kyl,

het eroaryl al kyl, aryl or heteroaryl;OM is carbon; n ig two; Zis optionally

substituted al koxy or aryl; and presents an in Gimthree to four;

or a pharmaceutically acceptabl e sal E",ﬁer eff - gnpound of Caim1l

which is:

(2R)-[4-(4-1m dazol - 1-yl phenoxy

i hydr obenzoi sot hi azol - Qyl ) p

(2R) - [ 4- (4- Chl or ophenyl oywagenzenesul f onyl am no] -5- (1, 1, 3-tri oxo- 2, 3-di hydr

obenzoi sot hi azol - 2-yl ) peht angicnaci d; 01 A-~ 2002 -75

(2R) - (4- Met hyl pi pera -ylbenzenesul f onyl am no) -5-(1, 1, 3-tri oxo- 2, 3-di hyd

r obenzoi sot hi azol - 2-¢ % oi ¢ aci d;

(2R) - [ 4- (4- Met hoxyben¥s¥1 am no) benzenesul f onyl am no] -5-(1, 1, 3-tri oxo-2, 3-di

hydr obenzoi sot hi azol - 2-yl ) pent anoi ¢ aci d;

(2R)-[ 4- (4- Phenyl pi peridi n-1-yl)benzenesul fonyam no] -5-(1, 1, 3-tri oxo- 2, 3-di

hydr obepzoi 3qa!Braa@butyl) 25 4téthahydraci-methyl-2,4-dioxoquinazoline and 3-(4-

(2R) - (4- Benzenesul f onyl t hi ophene- 2- sul f onyl am no] -5-(1, 1, 3-tri oxo-2, 3-di hyd

r obenzoi sot Rhigrebutyl)st,2,3drtelrabydrord imethyl-2,4-dloxoquinazoline

(2R) - (5-Ben I ' R S ' ; ina 11 BOKO- 2, 3-di hyd

AT azoP_s%f_ﬁg?ﬁ;- %N,@Rﬁ? _@&ra%&agi; i Pbthy dibxSqidazbiins (1.664

r obenzoi sot entanoi c a

( 2R) - [ 59(08-mmpof) [ini2% okeef DMPB s treatad irpone portion With ispdipmahysiride {60 %edm yingrah o] - 5-
1,1, 3-tyi =2 i ' | | - j ~G.. :
(2R (aPhOBo1°8 bich AR g Ik bl KO BET U &t e for sp miny 12 e
i sot hi abmim&gichioeobutand (4. 19 mLopé.dmmolés atjded in one portion at 50°C, and the
2R) - (4' - Chl ar obi.ohenyl - 4- 3 | & - 5- S trioxo-2.3-dlhydrohenzoi s
(()t hi) ag Orqsi}'l‘npﬁé)ﬁ{tﬁﬂ 8 %tmé?@i aéﬂqyg ?%X%ﬁﬁ?& rgaétl]orn]ml%tu% ls ﬁ%?lrgd into llw mL©o
( 2R) - ( 4wafdrito prduipitateny ivhite solid whigh éseximcted-with tBred 80 nktpoationdraf-ethylet hyl - 2, 4
- di oxoquinazolin-3-vl)pentanoigc acid h Lde; . .
(5R) ~ C ASEPBIRCTHP Sl atbaie phiadt e Wedh S ¥t itEa 28 L pattings obbrnesigtqui »
azol i n- dyér)gnhytiraeiMyS, ahdyahcenyated degive 2.35 g (81%) of a 1:1 mixture of 3-(4-
bromobutyl)-1,2,3,4-tetrahydro-1-methyl-2,4-dioxoquinazoline and 3-(4-chlorobutyl)-1,2,3,4-
tetrahydro-1-methyi-2,4-dioxoquinazoline as a waxy, white solid: m.p. 128°C; NMR (CDCl,)
1.80-1.97 (m, 4H), 3.44 (t, 1 H, J=6.4), 3.56-3.59 (m, 1 H), 3.60 (s, 3H), 4.12 (t, 2H, J=6.9),
7.18-7.28 (m, 2H), 7.67 (id, 1H, J=1.5, 7.9), 8.21 (dd, 1H, J=1.5, 7.9); IR 1699, 1662; ESI-
MS 267 (M'+1), 269 (M*+3), 311 (M*+1), 313 (M*+3).

Frram no] -5-(1, 1, 3-tri oxo-2, 3-d

B. 3-«(4-lodobutyl)-1,2,3,4-tetrahydro-1-methyi-2,4-dloxoquinazoline

A solution of the title A compounds, 3-(4-bromobutyl)-1,2,3,4-tetrahydro-1-methyl-2,4-
dioxoquinazoline and 3-(4-chlorobutyl)-1,2,3,4-tetrahydro-1-methyl-2,4-dioxoquinazoline
(1:1mixture; 2.35 g, 8.13 mmol) in 30 mL of methyl ethyl ketone is treated with sodium
iodide (2.64g, 17.62 mmol) at RT. The reaction is heated at reflux for 16 h, then cooled and
the solvent is evaporated under reduced pressure. The residue is partitioned between
200 mL of ethyl acetate and 5 mL of water. The organic solution is washed with 10 mL of
1% aqueous sodium sulfite and 10 mL of brine, dried over anhydrous MgSO,, and
concentrated to give 3.10 g (100%) of 3-(4-iodobutyl)-1,2,3,4-tetrahydro-1-methyi-2,4-



(2R) - [ 44 F8R8UVHCE 1982y ) benzenesul f onyl ani no] - 5- (1, 1, 3-tri oxo- 2, 30 1 AdB %1[]2
enzoi so-t hi azol 2-yl ) pentanoi ¢ aci d hydr oxyam de;
. (2R -[4-(4-1m dazol - 1-yl phenoxy) benzenesul f onyl am no] - 5-(1, 1, 3-tri oxo- 2, 3-d
i hydr obenzoi sot hi azol - 2-yl ) pentanoi ¢ aci d hydroxyam de;
( 2R) - [ 4- (4- Chl or ophenyl oxy) benzenesul f8Byl ami no] - 5- (1, 1, 3-tri oxo- 2, 3-di hydr
obenzoi sot hi azol - 2-yl ) pentanoi ¢ aci d hydroxyam de;
(2R) - [ (4- Met hyl pi perazi n-1-yl benzenesul fonyl am no] -5-(1, 1, 3-tri oxo- 2, 3-di hy

dr obenz gfigxebtinaZdline asd WHRN$AHAOMp. 405 075CHNMR codmn 75 1 95 (m 4H),3.22(t,
(2R) - [ 4- i_é NEt hoxybenzoyl ani no) benzenesui f.on Iam no -t ri0xo0- 2, 3- di
hydr ober® rjs@lsh@ag%(s H) 14 befic =Z-Yel-d71 t “" J 1.6,7.9),

(2R) - [4~a(zﬂraaewlp11p9r79§*miwé H%SBZEQWS@SQQW noj - 5 (1 1,3-trioxo-2, 3-di
hydr obenzoi sot hi azol yl )pentanoi ¢ aci d hydr oxyami de;

(2R) - (4- Benzenesulfonylthl ophene- 2- sul f onyl - am no] - 5- (

(1) i i ”dzgé -(%eﬁzﬁi&%ﬂ&éﬂb‘aﬁlﬂbﬁ@w L7 hetrany/dt 31 Hhathyl-8, 4380 o Gima2dinagl de;

(2R) - (5- Benwhexandloayldkbuj'pMQFZ sul fonyl am no] -5-(1, 1, 3-tri oxo- 2, 3-di hyd

(2R - 5- ( 5- iRl A TIPS Bl BRIV TP o 442 D o) - 5-
{1,1,3- tolfomms:creawdwdmtmmwmeﬁ(samh -ningta) oemzamg ®.28 imindlyatr2pacaei de;

R) - (4' - Chl orobi I . am no
S200 T e oteck arobe iy Alfen By ke Topombin i Fishidp SOGB4 & selution of the
hydr Onyilﬂb ®egompound, 3 -(4- lodobutyl) -1 2 3 4- tetrahydro- -methyl -2 4-d|oxoqumazol|ne (1 58¢

2R, S) - - Chl or.obi p sul | am no 4-t et rahydro- th | -2
(4d| oxodl.ﬂh’é.‘fl?l')l'?ﬂgﬂgh 9?@@5%9 rgpwiseo er 1émin A%ter stirring for5 h at 601;TE Y

(2R S)- (a-’rth;@*H & ﬁﬂ@m@%lveﬂt iSWvhporatedlindt retiucéd Predsindl Bid tho rasidug! m dazo

| i di n-1-yl)hexanoic acid

(2R S) - (paﬂwond@eme@r?eﬁwl-n&eﬁwl acatgte and 25)mis of water.JThe ergapigisptution i et hy| - 2
, 4- di oxQa, %ﬁm}\'tﬁ}egﬂﬁ'rﬁ 5|%B %? A g&ﬁ%ﬁ?@%ﬁﬂ}%@as Mgsm au&d goréfentrated

(2R S)-(4"-Chl orobi pheny K I oxol m dazo
i di n- 1y pivexRatiog of aﬁb@my@u&qmawo)ﬁ (1,2,3,4-tetrahydro-1-methyl-2,4-

(2R) - (4{1”0‘%3%:9@9?6"9@%&9){%&5!LaEQr})quW‘eE'tQ} aéa (ndly Gt i met hyl -2, 5- di oxoi m daz

ol i di n-
(2R) - (4' - Chl or obi phenyl - 4-sul fonyl am no) -4-[ (1, 3-di oxo-1,5, 10, (1

23 AR R Sy b A L S Manetess g 2, 4

- di oxoqw nabatyl estery | )butyrl c acid;

(()|2|R 2:“ g41 ;:|h I)Aor btiﬂ?\lcg %glt@ q%l;la;ng%gcﬁ]g@ %zhydgyﬁdeneamino)-e (1h¥ 3 4-{etraﬂyc§)r)<()o1l-m daz
(2R, S) - (rri’eth)iﬂﬁ Oﬂbbbcﬁlhmhn-é yHhekarvid adid pBUtyPestet (2,1%-d)ih BOIMLY bf abetorftvix oi m d

azol i din- é/ ‘E Banm c ,acid

(2R, S) - 654" GO l§|'BHQHVPEABQGPfte'h'ﬂ‘&‘-?H"ﬁB'F-aS'd(Wd@tB (0:80Q gy 42 APmol.-3Rsk hy| - 2
, 4- di ox th@é‘vzélildtﬁbn?rs ¥lindd SPBPQHEr ALh. dTheﬂsolvent iseva orated under reduced

(2R S)-(4'-Chlorobi hen | - 4-sul fonyl am nog -trinmethyl -2, 5-di oxoimd
azol i di ,prq_g;p;eppaggpﬂ)qegl Heilspanionesk 150 mL of dlethyl ether and 100 mL of 0.1N

2R) - (4- bﬁ.{g&ﬁ@ d;
g ZRg ( aat] oérlg%?/p eny EH,L, Eﬁé-%n'sl@gﬁ‘lgangﬁb gﬁg r?tp)}rggb ﬁ&%grfé% X0 E{ !/?Pgm
aci d; (2’R)\°|( lo prreinijate apirily selikwhich W@medd)bztwﬁﬁppﬂopbwons of mathylesisut yri c

acid hy
(2R) - (4%%?1?‘ orHQﬁlc XA T %{rr'r?dﬁcc)’)" o9 over, arﬁgﬁmusy gy§044 oxobut yric acid
hydr oxy&ﬁm@tfatﬁd aclmmtmehy po alllbq galdeb'pmabtwl @Qﬂtatebaff@ndy 448imp (39mind.

(2R - (4 PREnGS L FRIRN AR Ry i SobBrancle aoq thubposterss, o,

xoqui nazdolot®sy oi: Maeﬁmls) ‘aés &, 9H) 1.51- 179 (m, 6H), 3.32 (dd 1H, J=7.0, 5.4), 3.61

12 3, 4t DA H SRy PO ETL LN T80 G LA T 4284, 1)

(2R) - [48(23ﬁduuﬂnp=t7wldx5')) IRHET0ZNe56] M8 3gR 4t +1)] - 5- (1, 1, 3-tri oxo-2, 3-di hydro
benzoi sot hi azol - 2-yl ) pent anoi ¢ aci d;

(2R) - (4- Phenoxybenzenesul f onyl am no) -5- (1, 1, 3-tri oxo- 2, 3-di hydrobenzoi sot hi
azol - 2yl ) pent anoi ¢ acid; or a pharnaceutically acceptable of any said
conpound. 13. A conpound of Claim1 which is:

(2R) - (4' - Chl or obi phenyl - 4-sul fonyl am no)-5-(1, 1, 3-tri oxo- 2, 3-di hydr obenzoi s
‘ot hi azol -2 yl)pentanoic acid or a pharnmaceutically acceptable salt thereof.
14. A pharmaceutical conposition conprising an effective nmatri x-degrading
nmet al | opr ot ei nase i nhi biting amount of a conpound of the formula 1
according to any one of C ains
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1-13 in co Ination wth one or nore pharnaceutically acceptable carriers.

15. A pharmaceutical conposition for treatnent of tunmours in warm bl ooded
~animals, including humans, conprising an antitunourally effective dose of a
conmpound of the formula | according tqsﬁqy one of Clainms 1-13 or a
pharmaceutical |y acceptabl e salt of such a conmpound together wth a

phar maceutical carrier. 16. The use of a conpound of the formula I
according to any one of Clainms 1-13 or of a pharnaceutlcaJI{ accept abl e

salt of BucH2R, deﬂ’pﬁhmwiaheﬂﬂé"wlwiumr@brsdﬂ,263 fitetralydror --methW@vosi ti on
for use for X e of a conpound of the
formul a | cﬁgﬁﬁ'ﬁ @ﬂ%‘?}g{’%‘%\% %Idﬂsul{@% &Zr of a pharmaceutically
accept abl e Sﬁabbluﬁrjn sfitha title Dasgppondd f amirte6{t,23:¢-tetriabydrof 1 -mefykMaceut i cal

dependerfioshieep e yihersnod agtiinesisr 1688 g, s udol 8% B & s, at i on
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consi st i fhicHedDEWESH 25 mtl of d%hidr@ﬂn&ihan@)éhéﬁ@'rﬂ of BYrf arhd orgaMicpRaLs Y|
i m dazolinyl, imdazolidinyl, oxazolyl, oxazolidinyl, isoxazolinyl,

i soxazoldried qver apiydjgus MgSQynng i§ispncentrates ndetireducedipseistre Z6hgmatography
i sot hi azg étﬁjdagtj’ I (eluéﬂtyéradkﬁf Fr&hlé‘é%%d% et@ﬁéﬁtﬁ%% bear@spﬁﬁ‘br@h "Mb 'mg

pl perazi y OXopl perazi ny -OXO | er|

- OXO r r O odl n
D P ooz B bf (R Shi4ighiorabmhenyi-giiopyia rrmq)rsdétz 3 ooty 1- Py eRd nyl

tetrah Iy I de,
oL oy FYNRDAE g AR 88 ek SHBEREOT b spi O
benzot hi aaBlyi2H, He‘hﬁbxlaaﬁall ¥B (mgdH) 381 (i 8K), 3. 1913 em(mnyn), 4.07 (t, 2H, J=7.4),

| ndor i 719 CaEhdor a2 (6 SBunbe 7ebiraf 1R, M 28 Mo TR A Es T a4y

qui noxal J=gy4), 7 682N, \I=8.4pyT.6D tpphy J=cyd), 700G BH, i JeB@Y, 8.23 (dd, 1H, J=7.8,

Sy o" EPAEHID 8. Yhae SN HRENBTIARY £l 2 oAU nazol i and

heteroatomin at | east one carbon atom containing ring, in which each ring

et or oatlom QBHPERPErORPhe g S hriino R8s e ot 22k o

with the pr%&bﬁ&dihﬁioliﬁﬂﬁ?l)ﬁ%ﬂaﬁo& ﬁuarogen cont ai ni ng heterocyclic radi cal
t he heterocycllc radical Is attached to the (CH2) m noi ety bgﬁa ring

ni t rogen andlhediilemopipoynd isrhtained pggavhitarselid analogoustt as descrhed by E’EEHEP'G
het er ocyglr g, é@admab FWR(@H@@ db;go%écgﬁﬂeequmﬁ @mcvsbwéé g'éﬁ)' ?ng ' 5.

car bon, nitrogen, gen or sul rovi d Yis rbon

U1l Al yl-8&m 2*1’)9327|(§ s B@ﬁéﬂqi,y"'bubm&- B c4i0Q(ty2H, ke7y0, 2.Q)pT 261idi 1'39

substi tut.%d\?a V- g x: X W vl ryl,
het.er ocycl +Egt?e2r80§5;ﬁ 740%9 %%&yf >0 WHC% g’e %FEJ %toeb%

_ CCONR 2183 (d, 2KRJ= WW( r THSEA, 2, 1) IR WFR7: A 760, 1635, h@@i’fddéﬁ., ESbMSonaI |y
substi t ufgey d( likyl, heterocyclylalkyl, aralkyl or heteroarylal kyl and R 2
and R 3 are | n ependent | y hydrogen, opti onal Iy substituted al kyl,
het er ocycl yl al kyl , aral kyl, heteroarylal kyl, aryl or heteroaryl; or R 2 and
R 3 taken together W th the mtrogeg %ﬁ@#f whi ch they are attached forma
5- to 7- menbered ring) which may Op)[(l 0 y contai n anot her heteroatom
sel ect eo(2Rr8)F(nb€hl@wblphenvlelgarlfmwhmmbj-em 4Rfimethyi2! 5-dioxbolimidazblidint 14y ipd
al kyl, t}?et ero I al kyl', aralkyl, aryl or heteroaryl; mrepresents an
i nt eger o six; and n represents the integer one or two; or a salt
t her eof , Whl ch corrpri ses reacting a conpound of formula IV O NH2 t-Bu-0 X

(V)
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sul fonyl chloride of formula VZ ~n Y ~ S02C1 Mto form a conpound of
.formula VI, 01 AIG2QQ2 -so Y OHt-Bu-O N~S~O O (CHz) m X (M) and
optionally, after treating a conmpound of formula VI with anhydrous acid to
forma compound of formula | where Wi-$1a hydroxyl, reacting the conpound
of fornmula | where Wis hydroxyl with a protected hydroxyl am ne and
renoving the protecting group to forma conpound of fornula | where Wis
hydroxyl am no. .Ah. A?. Al. Aynr. A?. Arofy . A Ar. Au . A
CALLALLAA CAAAAALALAA . A ALh. AAR/ . A
JACA? A5 ACA? A LALLA
. AH. AR Ay. A. A@Qiy. Ar. AE. A9. A&. Al . A
.. Af H Ale#. An. ALHE. A9! Y. A&l . AL[ /7

2?7?7777 ???%Bﬁma%a%@bﬁﬁé% dbtained as a white solid analogousjy as described in Exan;n)olg)
8585( 58%. #. P~27277229~20277~| ~~~~222~272727229720077 2IP79%?

T R A RR S Ra e aT & 1 B AR e B R de38 77777

c0cO( Oc#. #. 0?2?2~??2~?| ~~??>~7~| | ~’?§)
?2?2?2?~| | >>| >~?>??2~?~| >>?~| ?| ~?~| >7?~-

The title compound is obtained as a white solid analogously as described in Examples
2 and 31.

Example 34
(2R,S)-(4’-Chlorobiphenyl-4-sulfonylamino)-6-(4,4-dimethyl-2,5-dioxoimidazolidin-1-
yl)hexanolc acid hydoxyamide
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alU] ca] ca] ca] ca] ca]ca]ca]c a] ca] ca] ca] ca] ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca
U] ca] ca] ca] cal] ca] ca] caJtca! c<§e """

pkfa\WJ] ] ca] ca] ca] c"a] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] caU] ca] c"a] ca] ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]caUcalw){>||}c}n~~~~~ L/ 0JcE{vpkfa\WJ] ] ca] ca
] ca] ca] cal

a] cal] c& ca%ggwlﬁé']:&a?xf@ﬁtbﬂ estpchydrerbigride] ca] cal] c"a] ca] caU] ca] ca]ca]calc

ch] ob] ca) ooy wrepiy SPEpAAPiat Ao, 7R:l PALH P kAT e e fRag el ccl

wBS' . 2=thionyl chloride (8.94 g, 75.1 mmol) at 0°C. The reaction mlxture is stlrred at 0°C for 30 min,
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10% o0& Yers QEYEL’B%%B'EE?(H‘ 3nd eRpcenstedoding rredust ispyribied by [HOMBI99raRRn & () - f
1'10% & Silicabdel ¢eld&itiy Bd\ EtDAcLhE%aRe] Yo iBvide 2.0 g (53%) of product.

10% & ()- Y(#10% & ()-& ! 10% & ()-#310% & ()-Y":!110% & ()-89::::::<rP1l:' 10%
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Y7f #10%. & (2R)[EBudI8%ycaridnyl@ZchiordipSERi4-Baifonyl)amino]-4-lodobutyric acid

t-butyl ester

A solution of the title E compound, (2R)-[t-butoxycarbonyl(4’-chlorobiphenyl-4-
sulfonyl)amino]4-hydroxybutyric acid t-butyl ester (2.0 g, 9.58 mmol) in 50 mL
dichloromethane is sequentially treated with iodine (2.88 g, 14.37 mmol),
triphenylphosphine (3.72 g, 14.37 mmol) and imidazole (0.97 g, 14.37 mmol) at RT. After
2 h, 20 mL of methanol are added and the reaction mixture is stirred at RT for 30 min
further. The solvent is evaporated and the product is purified by chomatography on silica
gel (eluant; 1/19 - EtOAc/hexane) to afford 2.46 g (78%) of (2R)-[t-butyloxycarbonyl(4'-
chlorobiphenyl-4-sulfonyl)amino]-4-iodobutyric acid t-butyl ester.

’ G. (2R)-[t-Butyloxycarbonyl(4’-chlorobiphenyl-4-sulfonyl)amino]-4-(3,4,4-trimethyl-

2,5-dioxoimidazolidin-1-yl)butyric acid t-butyl ester

To a solution of the title F compound, (2R)-[t-butyloxycarbonyl(4’-chlorobiphenyl-4-
sulfonyl)amino]-4-iodobutyric acid t-butyl ester (0.6 g, 0.94 mmol) in 10 mL-DMF is added
3,4,4-trimethyl-2,5-dioxoimidazolidine and potassium carbonate (0.65 g, 4.72 mmol)
followed by 2 mg of 18-crown-6. The reaction mixture is stirred at room RT for 3 h, then
partitioned between water and EtOAc. The organic solution is washed with brine, dried over
anhydrous Na,SO, and concentrated. Chomatography on silica gel (eluant; 1/19 -
EtOAc/hexane) affords the title compound as a white foam (0.25 g, 41%).

H. (2R)-(4’-Chlorobiphenyl-4-sulfonylamino)-4-(3,4,4-trimethyl-2,5-dioxoimidazolidin-
1-yl)butyric acid
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The title compound is obtained as a white solid analogously as described in Example
35: m.p. 70°C; IR 1764, 1706,1162; ESI-MS 553 (M™-1).

1,3-Dioxo-1,5,10,(10a8S)-tetrahydroimidazo-{1,5-bJisoquinoline is prepared as described in
J. Pharm. Sci., 67, 718 (1978).

! Example 37
(2R)-(4’-Chlorobiphenyl-4-sulfonylamino)-4-(1,2,3,4-tetrahydro-1-methyl-2,4-dioxo-
quinazolin-3-yl)butyric acid
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The title compound is obtained as a white solid analogously as described in Examples
2 and 35: m.p. 117-120°C; ESI-MS 508 (M-1).

Example 39
(2R,S)+(4’-Chlorobiphenyl-4-sulfonylamino)-3-(3,4,4-trimethyl-2,5-dioxoimidazolidin-1-
yl)propanolc acid
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A solution of the title A compound, benzhydrylideneaminoacetic acid t-butyl ester
(1.36 g, 4.59 mmol) in 15 mL of DMF is added to a suspension of sodium hydride in 5 mL of
DMF at RT. After 1 h, 3-bromomethyl-1,5,5-trimethylimidazolidine-2,4-dione (1.08 g,
4.59 mmol; prepared according to a known procedure as described in US patent 1,337,269)
is added in one portion and the reaction is heated at 60 °C for 16 h. The mixture is
pattitioned between EtOAc and water, and the organic solution is washed with water and
brine, dried over anhydrous MgSO, and concentrated. The residue is dissolved in 20 mL of
acetonitrile and 2 mL of water and treated with p-toluenesuifonic acid monohydrate (1.39 g,
7.33 mmol), and the mixture is stirred at RT for 16 h. The solvent is evaporated and the
residue is partitioned between diethyl ether and 1N aqueous HCI. The organic solution is
extracted with 1N aqueous HC! and the combined aqueous extracts are made basic to
pH=12 by addition of solid potassium hydroxide (KOH). The product is taken up in ethyi
acetate, dried over anhydrous MgSO, and concentrated to afford 810 mg (62%) of (2R,S)-
amino-3-(3,4,4-trimethyl-2,5-dioxoimidazolidin-1-yl)propanoic acid t-butyl ester as a

colorless oil.

C. (2R,S)~(4’-Chlorobiphenyi-4-sulfonylamino)-3-(3,4,4-trimethyl-2,5-

dioxoimidazolidin-1-yl)propanoic acid t-butyl ester )

A solution of 810 mg (2.84 mmol) of the title B compound and triethylamine (430 mg,
4.26 mmol) in 15 mL of dichloromethane is treated with 4’-chlorobiphenyl-4-sulfonyl chloride
(815 mg, 2.84 mmol) at RT. After 16 h, the reaction mixture is washed with water and the
organic solution is dried over anhydrous MgSO, and concentrated. Chomatography on
silica gel (eluant; 1% MeOH in dichloromethane) affords 960 mg (63%) of (2R,S)-(4'-
chlorobiphenyl-4-sulfonylamino)-3-(3,4,4-trimethyl-2,5-dioxoimidazolidin-1-yl)propanoic acid
t-butyl ester.



© 10 101, 4FOPBRYTEG 1% 01 AUG 2002

1#109& ()-!,y' 10%m® ()-!1,y' 10%h& ()-!,y' 10%& ()-S uv7@0% & ()-
. SH10% & ()- "' 10% & ()-10% & ()-10% & ()-010% & ()-|

10. 2=edE7@5! 10% & ()-Sz10% & () - #10%&@ "10% & ()-z, f#10% & ()- 10% & () -
kqdB7T@H ! 109%&' ()- @ & 10% & ()-f##10% & ()-f!10% & () - f

10% & ()-F"10% & () - #{aVK@ 10t P 10t P 10t P 3@10% P& ()- 3@10% & () -
8&y2810% & ()-y/ 10% & ()-! @, ni 10% 2t 2& () - zZPaaBVK@ g#10% h& () - SS#10%

h& () - SPLOY 2RS4’ Ghiombigheny-isuifonylaming)-3-(3 ddstimethyh 2,8+ hk' dBVK@

e %?%’Pf‘] iAo PRI ¢ 0 () To'h 10 h 10 i g#10%

h& . mm&h(o) {hé titiLE86mpOund, (2R,S)- (4’-chloroblphenyl-4-suIfonylamlno) 3-

SR Il e i e e

106=[ a?jin 36 ML Ei&kc(9 sdtdtdaNmimsydrbgdmailonds g';ésfzﬂ.ﬁ)mn { Xha reaction is

300/:\%&( § )sa%jg;@a)@(s% ylifo(r)@ m‘at&g% g'(?”tﬁ/ gt?q %%ﬂ o ue(ng tn%urate@/&l 0-1

10M/ ﬂ@n%ét)olét@ ettidl 9afidya 80)md %hlg@tﬁé@éﬁym(s)mbn 1dMio)-& () -
#10%&(%,?3 0%&() 0s' 109 & ( 1 %& EUS’\ | 1" 1?%&()‘ | 1" 109&' ()
1:, g#l /@/% r)mq;myl@y@ gloe@mg@; d)m )(l)pro anoic acn aS‘aw ite solid: m.p. 198-

10% & (o0t RS PO HLAXE () -y0 ' 10944 () - 10%+: ()-yL0%#& ()- 10

Example 40
(2R,S)~(4’-Chlorobiphenyl-4-sulfonylamino)-3-(1,2,3,4-tetrahydro-1-methyl-2,4-dioxo-

quinazolin-3-yl)propanolc acid

NP VA S\\O
©*°

; The title compound is obtained as a white solid analogously as described in Example
39: m.p. 218°C (dec); ESI-MS 512 (M-1).

3-Bromomethyl-1,2,3,4-tetrahydro-1-methyl-2,4-dioxoquinazoline is prepared as described
in US patent 3,781,288,

Example 41
(2R,S)-(4'-Chlorobiphenyl-4-sulfonylamino)-3-(3,4,4-trimethyl-2,5-dioxoimidazolidin-1-
yl)propanoic acid hydroxyamide
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The title compound is obtained as a white solid analogously as described in Examples
2 and 39: m.p. 130°C (dec); ESI-MS 493 (M-1).

Example 42
(2R)-(4-Phenyloxybenzenesulfonylamino)-4-morpholin-4-yl-4-oxobutyric acid

T 0

OY o il \\O

@

A. (2R)-(t-Butyloxycarbonylamino)-4-morpholin-4-yl-4-oxobutyric acld benzyl ester

A solution of D-N-t-butyloxycarbonylaspartic acid benzyl ester (2.53 g, 7.82 mmol) in
30 mL of DMF is treated sequentially with benzotriazol-1-yloxy-tris(dimethylamino)-
phosphonium hexafluorophosphate (4.15 g, 9.38 mmol), 1-hydroxy-7-azabenzotriazole
(1.28 g, 8.38 mmol), diisopropylethylamine (2.5 g, 19.6 mmol) and morpholine (0.82 g, 9.38
mmol). The mixture is stirred at RT for 16 h and is then partitioned between EtOAc and
water. The organic solution is washed with water and brine, dried over anhydrous MgSO,
and concentrated. Chomatography on silica gel (eluant; 5% MeOH in dichloromethane)
affords 2.91 g (95%) of (2R)-(t-butyloxycarbonylamino)-4-morpholin-4-yl-4-oxobutyric acid
benzyl ester as a pale oil.

B. (2R)-Amino-4-morpholin-4-yl-4-oxobutyric acid benzyl ester hydrochloride
A solution of the titte A compound, (2R)-(t-butyloxycarbonylamino)-4-morpholin-4-yl-4-
oxobutyric acid benzyl ester (2.91 g, 7.42 mmol) in 50 mL of ethyl acetate is saturated with
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C. (2R)-(4-Phenyloxybenzenesulfonylamino)-4-morpholin-4-yl-4-oxobutyric acid
benzyl ester
A solution of the title B compound, (2R)-amino-4-morpholin-4-yl-4-oxobutyric acid
benzyl ester hydrochloride (420 mg, 1.28 mmol) in 5 mL of dichloromethane is treated with
triethylamine (345 mg, 2.82 mmol) followed by a solution of 4-phenoxybenzenesulfonyl
chloride (345 mg, 1.28 mmol) in 2 mL of dichloromethane. The reaction is stirred for 16 h,
then partitioned between dichloromethane and water. The organic solution is washed with
brine, dried over anhydrous MgSO, and concentrated. Chomatography on silica gel (eluant;
3% MeOH in dichloromethane) affords 430 mg (64%) of (2R)-(4-phenyloxybenzene-
sulfonylamino)-4-morpholin-4-yl-4-oxobutyric acid benzyl ester as a white foam.

D. (2R)-{4-Phenyloxybenzenesulfonylamino)-4-morpholin-4-yl-4-oxobutyric acid

A mixture of the title C compound, (2R)-(4-phenyloxybenzenesulfonylamino)-4-
morpholin-4-yl-4-oxobutyric acid benzyl ester (430 mg, 0.82 mmol) and 10% Pd on carbon
(100 mg) in 10 mL of EtOAc is stirred under hydrogen (H.) atmosphere (1 atm) for2 h. The
catalyst is removed by vacuum filtration though celite, and the filtrate is concentrated to
afford 330 mg (100%) of (2R)-(4-phenyloxybenzenesulfonylamino)-4-morpholin-4-yl-4-
oxobutyric acid as a white solid: m.p. 147-149°C; ESI-MS 433 (M-1).

Example 43
(2R)~(4’-Chlorobiphenyl-4-sulfonylamino)-4-morpholin-4-yl-4-oxobutyric acid

0 cl
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42: m.p. 144-146°C; ESI-MS 452 (M-1).

Example 44
(2R)~(4-Phenyloxybenzenesulfonylamino)-4-morpholin-4-yl-4-oxobutyric acid
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The title compound is obtained as a white solid analogously as described in Examples
2 and 42: m.p. 161-163°C; ESI-MS 448 (M-1).

hydroxyamide

Example 45
(2R)-(4’-Chlorobiphenyl-4-sulfonylamino)-4-morpholin-4-yl-4-oxobutyric acid
hydroxyamide
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The title compound is obtained as a white solid analogously as described in Examples
2 and 42: m.p. 139-141°C; ESI-MS 466 (M-1).
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(2R)-(4-Phenoxy-benzenesulfonylamino)-5-(1,1 ,3-trloxo-2,3-dihydrobenzoisothiazoul-2-
yl)pentanoic acid
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A. (2R)-t-Butoxycarbonylamino-5-(1,1,3-trioxo-2,3-dihydrobenzoisothiazol-2-

yl)pentanoic acid t-butyl ester

Sodium hydride (0.311 g, 7.78 mmol) was added to a solution of saccharin (1.73 g,
9.44 mmol) and 18-crown-6 (0.025 g) in 10 mL of DMF. After stirring at RT for 30 min, (2R)-
(t-butyloxycarbonylamino)-5-iodopentanoic acid t-butyl ester (2.78 g, 6.96 mmol) in 10 mL of
DMF was added, and the solution was stirred at RT for 30 min, then at 60 °C for 6 h. The
solvent was removed under reduced pressure, and the residue was partitioned between
ethyl acetate and 0.05M aqueous HCI. The organic phase was washed with water and
brine, dried over MgSO4 and concentrated. The crude material was purified by silica gel
chromatography (hexane / ethyl acetate = 4/1 ~ 3/1) to give the title compound (1.98 g, 63%
yield): NMR (400MHz, CDCl3) 1.44 (s, 9H), 1.46 (s, 9H), 1.68-1.96 (m, 4H), 3.81 (t, 2H, J =
7.0 Hz), 4.19-4.29 (m, 1H), 5.09 (brd, 1H, J = 7.9 Hz), 7.82-7.93 (m, 3H), 8.06 (d, 1H, J =
7.3 Hz).

B. (2R)-Amino-5-(1,1,3-trloxo-2,3-dihydrobenzolsothiazol-2-yl)pentanoic acid

t-butyl ester

A solution of the title A compound (0.677 g, 1.45 mmol) in 10 mL of methylene
chloride was treated with trifluoroacetic acid (TFA) (0.89 mL, 10.0 mmol) at 0°C. After
stirring at 0°C for 30 min, then at RT for 2 h, TFA (0.4 mL) was added to the solution to
complete the reaction, then the mixture was stirred at RT for 1.5 h. The solvent was
removed under reduced pressure without heating, and the residue was partitioned between
ethyl acetate and aqueous sodium bicarbonate. The organic phase was dried over MgSO4



~ @0vmhe PP3BNGEC IR 1100 0& ()- 1070 1000 10'of 2 DI dB-\: s10%DAYG, 2002
10%0& () -10% & () - 10% 0& ()-3:10% 0& ()- 10% 0& ()-10% o0& ()-1 Mf k
Cz[<~\:

S10% L' 109% 0& () - LI +10% 0& () - Y(10% 0&() -1, 0! LLOYSWSWE! () -1 1110% " & ()-!

| L10%z& ()- 2@BU ab@ s10% ! Sy10%B+BE3() - s@0% 0& ()- 10% 0& ()- 10'0 10' 0
10' 0. 10% 0& () -, #10% 0& () - aq{ 0} A?b@ s10% @10% 0& () -' 10% 0& ()-1s

10% 0& () - 10% 0& ()-! Sy10% " & ()-s! " SyL0%HH& ()-s00 t}2b@

s10% ° 3atdeageniraleR10 givedhe fitle comppuad (0.494ay\M54yiekl) NMR (40OMERVCRCHY () - 3

3G 10% 947(4 419G .79-1.99 (m, 4H), 3.62 (t, TH, J = 5.7 Hz), 3.82 (1, 2H, J = 6.6 Hz), 7.94-8.01
(m, 2H), 8.06-8.10 (m, 2H).

C. 4-Phenoxybenzenesulfonyl chloride

A solution of chlorosulfonic acid (4.3 mL, 64.6 mmol) in dichloromethane (20 mL) is
added dropwise to a solution of diphenyl ether (10 g, 58.8 mmol) in dichloromethane
(20 mL) at 0 °C under nitrogen atmosphere. The reaction mixture is élowly warmed up to RT
and stirred for 2 h. To the mixture are added oxalyl chloride (6.5 ml, 76.4 mmol) and then
DMF (1.5 mL) at RT. After being heated at 40 °C for 1 h, the reaction mixture is stirred at RT
for 15 h. The mixture is poured to ice-water and extracted with ether. The organic layer is
dried over MgSO4 and evaporated in vacuo to give the title compound quantitatively: NMR
(CDClg) 7.10 (t, 4H, J=8.6 Hz), 7.22-7.30 (m, 1H), 7.46 (t, 2H, J=8.6 Hz), 7.98 (d, 2H, J=9.1
Hz).

D. (2R)-(4-Phenoxy-benzenesuifonylamino)-5-(1,1,3-trioxo-2,3-dihydrobenzo-

isothlazol-2-yl)-pentanoic acid t-butyl ester

To a solution of the title compound B (0.500g, 1.41 mmol) in 15 mL of dioxane and
7.5 mL of water were added triethylamine (0.30 mL, 2.12 mmol), then 4-phenoxybenzene-
sulfonylchloride (0.492 g, 1.83 mmol) successively at 0°C, and the reaction mixture was
allowed to warm to RT. After stirring at RT for 2 h, water and 1M HCI were added to the
solution, and the organic material was extracted with ethy! acetate. The organic phase was
separated and washed with brine, dried over MgSO4 and concentrated under reduced
pressure. The residue was purified by silica gel chromatography (hexane/ethyl acetate 2/1)
to give the title compound (0.571 g, 69% yield): NMR (400MHz, CDCl3) 1.29 (s, 9H), 1.68-
2.05 (m, 4H), 3.75-3.89 (m, 3H), 5.21 (d, 1H, J = 9.0 Hz), 7.00 (d, 2H, J = 8.6 Hz), 7.03 (d,
2H, J = 7.6 Hz), 7.20-7.26 (m, 1H), 7.40 (t, 2H, J = 7.9 Hz), 7.79 (d, 2H, J = 9.1 Hz), 7.81-
7.94 (m, 3H), 8.06 (d, 1H, J = 7.1 Hz).

E. (2R)(4-Phenoxy-benzenesulfonylamino)-5-(1,1,3-trioxo-2,3-dihydrobenzo-
isothiazol-2-yl)pentanoic acid
The title compound D (0.301 g, 0.513 mmol) was treated with TFA (3.49 mL,

39.5 mmol) at RT and the mixture was stirred at this temperature for 1 h. The solution was
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(m, 1H), 7.00 (d, 2H, J = 9.1 Hz), 7.05 (d, 2H, J = 7.6 Hz), 7.21 (t, 1H, J = 7.5 Hz), 7.40 (t,

2H, J = 8.0 Hz), 7.81 (d, 2H, J = 8.8 Hz), 7.91-8.00 (m, 2H), 8.04-8.09 (m, 2H).

Example 47
(2R)-[4-(4-Fluoro-phenoxy)-benzenesulfonylamino}-5-(1,1,3-trioxo-2,3-dihydrobenzo-
isothiazol-2-yl)pentanoic acid

A. 4-(4-Fluorophenoxy)benzenesulfonyl chloride
The title compound is obtained from 4-fluorodiphenyl ether analogously as described
under Example 46 C: NMR (CDCl3) 7.00-7.20 (m, 6H), 7.98 (d, 2H, J=8.6 Hz).

B. (2R)-[4-(4-Fluoro-phenoxy)-benzenesulfonylamino}-5-(1,1,3-trloxo-2,3-dihydro-
benzolsothiazol-2-yl)pentanoic acid
The title compound is obtained analogously as described in Example 46: NMR
(400MHz, CDCl3) 1.62-1.93 (m, 4H), 3.70-3.77 (m, 2H), 3.87-3.91 (m, 1H), 7.00 (d, 2H, J =
9.1 Hz), 7.06-7.17 (m, 4H), 7.81 (d, 2H, J = 8.6 Hz), 7.91-8.00 (m, 2H), 8.07 (t, 2H, J =8.0
Hz).

) Example 48
(2R)-[4-(4-Fluorophenoxy)benzenesulfonylamino}-5-(1,2,3,4-tetrahydro-1-methyl-2,4-
dioxoquinazolin-3-yl)pentanoic acid
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A.  (2R)-t-Butoxycarbonylamino-5-(1,2,3,4-tetrahydro-1-methyl-2,4-dloxoquinazolin-3-

yl)pentanoic acid t-butyl ester

Sodium hydride (0.408 g, 10.2 mmol) was added to a solution of 1,2,3,4-tetrahydro-1-
methyl-2,4-dioxoquinazoline (2.17 g, 12.4 mmol) and 18-crown-6 (0.045 g) in 25 mL of
DMF. After stirring at RT for 30 min, (2R)-(t-butyloxycarbonylamino)-5-iodopentanoic acid t-
butyl ester (3.60 g, 9.02 mmol) in 15 mL of DMF was added, and the solution was stirred at
RT for 30 min, then at 60 °C for 6 h. The solvent was removed under reduced pressure, and
the residue was partitioned between ethyl acetate and 0.05M aqueous HCI. The organic
phase was washed with water and brine, dried over MgSO4 and concentrated. The crude
material was purified by silica gel chromatography (hexane / ethyl acetate 3/1 ~ 2/1) to give
the title compound (3.81 g, 95% yield): NMR (400MHz, CDCl3) 1.42 (s, 9H), 1.45 (s, 9H),
1.60-1.88 (m, 4H), 3.60 (s, 3H), 4.08-4.21 (m, 3H), 5.06 (br d, 1H, J = 8.1 Hz), 7.19-7.31 (m,
2H), 7.68 (dt, 1H, J = 7.84, 1.56 Hz), 8.22 (dd, 1H, J = 7.88, 1.52 Hz).

B. (2R)-Amino-5-(1,2,3,4-tetrahydro-1-methyi-2,4-dloxoquinazolin-3-yl)-pentanoic

acld t-butyl ester

A solution of the title compound A (3.81 g, 8.52 mmol) in 20 mL of methylene chloride
was treated with TFA (5.09 mL, 57.5 mmol) at 0°C. After stirring at 0°C to RT for 5 h, the
mixture was chilled to 0°C, then neutralized carefully with aqueous NaHCO3 until pH 7~8.
The product was extracted with ethyl acetate for three times and combined organic phase
was dried over MgSOy4, concentrated under reduced pressure to give the title compound
(2.72 g, 92% yield): NMR (400MHz, CD30D) 1.47 (s, 9H), 1.60-1.81 (m, 4H), 3.40 (t, 1H, J
= 5.8 Hz), 3.60 (s, 3H), 4.06-4.12 (m, 2H), 7.30 (t, 1H, J = 7.5 Hz), 7.43, (d, 1H, J = 8.4 Hz2),
7.74-7.78 (m, 1H), 8.14 (d, 1H, J = 7.8 Hz).
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benzenesulfonylchloride (3.20 g, 11.2 mmol) successively at 0°C, and the reaction mixture
was allowed to warm to RT. After stirring at RT for 3 h, the mixture was chilled to 0°C then
water and 1M HCI were added. The organic material was extracted with ethyl acetate, and
the organic phase was washed with brine, dried over MgSO4 and concentrated under
reduced pressure to give the crystalline product which was then triturated with ether, filtered
and dried to obtain the title compound (4.65 g, 91% yield): NMR (400MHz, CDCl3) 1.28 (s,
9H), 1.57-1.90 (m, 4H), 3.61 (s, 3H), 3.83-3.92 (m, 1H), 4.08-4.11 (m, 2H), 5.23 (d, 1H, J =
9.4 Hz), 6.95-7.28 (m, 8H), 7.69 (t, 1H, J =7.8 Hz), 7.78 (d, 2H, J = 8.7 Hz), 8.22 (d, 1H, J =

8.0 Hz).

D. (2R)-[4-(4-Fluorophenoxy)benzenesulfonylamino}-5-(1,2,3,4-tetrahydro-1-methyl-
2,4-dloxoquinazolin-3-yl)pentanoic acid
The title compound is obtained analogously as described in Example 46 E: NMR
(400MHz, CDCl3) 1.59-1.80 (m, 4H), 3.60 (s, 3H), 3.85-3.87 (m, 1H), 4.03-4.05 (m, 2H),
6.98-7.16 (m, 6H), 7.32 (t, 1H, J = 7.3 Hz), 7.43 (d, 1H, J = 8.4 Hz), 7.76-7.80 (m, 3H), 8.14
(dd, 1H,J=7.9, 1.4 Hz).

Example 49
(2R)-(4-Phenoxybenzenesulfonylamino)-5-(1,2,3,4-tetrahydro-1-methyl-2,4-

dioxoquinazolin-3-yl)pentanoic acid
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wherein:
W is -OH or -NHOH;
Xis

a) an unsubstituted or substituted heterocyclic radical, selected from the group consisting
of pyrrolidinyl, pyrrolyl, pyrazolyl, oxetanyl, pyrazolinyl, imidazolinyl, imidazolidinyl,
oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl,
isothiazolyl, isothiazolidinyl, furyl, tetranydrofuryl, oxadiazolyl, piperidinyl, piperazinyl,
2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, azepinyl,
4-piperidinyl, pyridyl, pyrazinyl, pyridazinyl, tetrahydropyranyl, morpholinyl,
thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, 1,3-dioxolane,
tetrahydro-1,1-dioxothienyl, benzothiazolyl, benzoxazolyl, quinuclidinyl, quinolinyl,
tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl, benzopyranyl, indolizinyl,
benzofuryl, chromonyl, coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl,
pyrrolopyridyl, furopyridinyl, dihydrobenzoisothiazolyl, dihydroquinazolinyl, tetrahydro-
quinazolinyl and 10 to 15 membered tricyclic ring systems, which have at least one
heteroatom in at least one carbon atom-containing ring, in which each ring of the
heterocyclic radical containing a heteroatom may have 1, 2 or 3 heteroatoms selected
from nitrogen atoms, oxygen atoms and sulfur atoms;
with the proviso that when X is a nitrogen containing heterocyclic radical, the
heterocyclic radical is attached to the (CH,),, moiety by a ring nitrogen and the proviso
that nitrogen and sulfur heteroatoms of the heterocyclic radical may also be oxidized;

b) -NR;SO;R;, in which
R, is hydrogen, optionally substituted alkyl, heterocyclylalkyl, aralky! or heteroarytalkyi
and
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to 7- membered ring, which may optionally contain another heteroatom selected from
oxygen, nitrogen and sulfur;
Y is carbon, nitrogen, oxygen or sulfur, provided that when Y is carbon, n is 2;
Z is optionally substituted alkyl; aryl; optionally substituted alkoxy; aryloxy; aralkoxyaryl;
aralkoxyheteroaryl; heteroaryl, heterocyclyl, heteroaryloxy,
-CONR';R’s, -NR';COR’,, -NR'{CONR’;R’;, -OCONR’;R’;, -NR'yCOOR';, or -SO,R’;, in
which
R’y is hydrogen, optionally substituted alkyl, heterocyclylalkyl, aralkyl or
heteroarylalkyl and
R'; and R’; are independently hydrogen, optionally substituted alkyt,
heterocyclylalkyl, aralkyl, heteroarylalkyl, aryl or heteroaryl; or
R’; and R’; taken together with the nitrogen atom to which they are attached form
a 5- to 7- membered ring, which may optionally contain another heteroatom
selected from oxygen, nitrogen and sulfur;
R, is optionally substituted alkyl, heterocyclylalkyl, aralkyl, aryl or heteroaryl;
m represents an integer from one to six; and
n represents the integer one or two;
or a pharmaceutically acceptable salt thereof.

2. A compound of Claim 1 wherein N

W is -OH or -NHOH,;

X is an unsubstituted or substituted heterocyclic radical, selected from the group consisting
of pyrrolidinyl, oxetanyl, pyrazolinyl, imidazolinyl, imidazolidinyl, oxazolidinyl, isoxazolinyl,
thiadiazolyl, thiazolidinyl, isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl, oxadiazolyl,
piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl,
2-oxoazepinyl, azepinyl, 4-piperidinyl, pyrazinyl, pyridazinyl, tetrahydropyranyl,
morpholinyl, thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone,
1,3-dioxolane, tetrahydro-1,1-dioxothienyl, quinuclidinyl, quinolinyl, tetrahydro-
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isoquinolinyl, isoquinolinyl, benzopyranyl, indolizinyl, benzofuryl, chromonyl, coumarinyl,

benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl, pyrrolopyridyl, furopyridinyl, dihydro-
benzoisothiazolyl, dihydroquinazolinyl, tetrahydroquinazolinyl and 10 to 15 membered
tricyclic ring systems, which have at least one heteroatom in at least one carbon atom-
containing ring, in which each ring of the heterocyclic radical containing a heteroatom
may have 1, 2 or 3 heteroatoms selected from nitrogen atoms, oxygen atoms and sulfur
atoms; and

the remaining symbols and radicals have the same meaning as given in Claim 1,

or a pharmaceutically acceptable salt thereof.

3. A compound of Claim 1 wherein

X is an unsubstituted or substituted heterocyclic radical, selected from the group consisting
of pyrazolyl, oxetanyl, pyrazolinyl, imidazolinyl, oxazolyl, oxazolidinyl, isoxazolinyl,
isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl, isothiazolyl, isothiazolidinyl, furyl,
tetrahydrofuryl, oxadiazolyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxoazepinyl,
pyridyl, pyrazinyl, pyridazinyl, tetrahydropyranyl, morpholinyl, thiamorpholinyi,
thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, 1,3-dioxolane,
tetrahydro-1,1-dioxothienyl, benzothiazolyl, benzoxazolyl, quinuclidinyl, quinolinyl,
tetrahydroisoquinolinyl, isoquinolinyl, benzopyranyl, benzofuryl, chromonyl, coumarinyl,
benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl, pyrrolopyridyl, furopyridinyl,
dihydrobenzoisothiazolyl, dihydroquinazolinyl, tetrahydroquinazolinyl and 10 to 15
membered tricyclic ring systems, which have at least one heteroatom in at least one
carbon atom-containing ring, in which each ring of the heterocyclic radical containing a
heteroatom may have 1, 2 or 3 heteroatoms selected from nitrogen atoms, oxygen atoms
and sulfur atoms; and

the remaining symbols and radicals have the same meaning as given in Claim 1,

or a pharmaceutically acceptable salt thereof.

4. A compound of Claim 1 wherein

W is -OH or -NHOH;

X is a nitrogen containing heterocyclic radical;

Y is carbon

n is two;

Z is aryl, aryloxy, heteroaryl or heteroaryloxy; and
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m represents an integer from two to four;
or a pharmaceutically acceptable salt thereof.

5. A compound of Claim 1 wherein

W is -OH or -NHOH;

X is 1,2,3,4-tetrahydro-1-methyl-2,4-dioxo-quinazolinyl, 3,4,4-trimethyl-2,5-dioxoimidazolinyl,
4-methylbenzenesulfonylamino or 1,1,3-trioxo-2,3-dihydrobenzoisothiazolyl;

Z is aryl, aryloxy, heteroaryl or heteroaryloxy;

Y is carbon, nitrogen, oxygen or sulfur, provided that when Y is carbon, n is 2;

n represents the integer one or two; and

m represents an integer from two to four;

or a pharmaceutically acceptable salt thereof.

6. A compound of Claim 1 wherein

W is -OH;

Xis 1,2,3,4-tetrahydro-1-methyl-2,4-dioxo-quinazolinyl or 1,1,3-trioxo-2,3-dihydrobenzo-
isothiazolyl;

Y is carbon;

n is two;

Z is aryl or aryloxy, whereby in each case aryl is unsubstituted or substituted by halogen; and

m represents an integer from two to four,

or a pharmaceutically acceptable salt thereof.

7. A compound of Claim 1 wherein

W is -OH; and

the remaining symbols and radicals have the same meaning as given in Claim 1;
or a pharmaceutically acceptable salt thereof.

8. A compound of Claim 1 wherein

W is -OH or -NHOH;

X is -CONRR3, in which
Rz and R, taken together with the nitrogen atom to which they are attached form a 5- to 7-
membered ring, which optionally contains oxygen as another heteroatom;

Y is carbon;
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Z is aryl or aryloxy; and
m represents an integer from one to two;
or a pharmaceutically acceptable salt thereof.

9. A compound of Claim 1 wherein
W is -OH or -NHOH;
X is -NR,COR;, in which
R, is hydrogen and
R is aralkyl or aryl;
Y is carbon;
n is fwo;
Z is alkoxy or aryl; and
m represents an integer from three to four,
or a pharmaceutically acceptable salt thereof.

10. A compound of Claim 1 wherein
W is -OH or -NHOH,;
X is -NR{SO;R;, in which
R, is hydrogen and
R: is optionally substituted alkyl, heterocyclylalkyl, aralkyl, heteroarylalkyl, aryl or
heteroaryl;
Y is carbon;
n is two;
Z is optionally substituted alkoxy or aryl; and
m represents an integer from three to four; -
or a pharmaceutically acceptable salt thereof.

11. A compound of Claim 1 which is:
(2R)-[4-(4-Imidazol-1-ylphenoxy)benzenesulfonylamino]-5-(1,1,3-trioxo-2, 3-dihydro-
benzoisothiazol-2-yl)pentanoic acid;
(2R)-[4-(4-Chlorophenyloxy)benzenesulfonylamino]-5-(1,1,3-trioxo-2,3-dihydro-
benzoisothiazol-2-yl)pentanoic acid;
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(2R)-(4-Methylpiperazin-1-ylbenzenesulfonylamino)-5-(1,1,3-trioxo-2,3-dihydro-
benzoisothiazol-2-yl)pentanoic acid;
(2R)-[4-(4-Methoxybenzoylamino)benzenesulfonylamino]-5-(1,1,3-trioxo-2,3-dihydro-
benzoisothiazol-2-yl)pentanoic acid;
(2R)-[4-(4-Phenylpiperidin-1-yl)benzenesulfonyamino]-5-(1,1,3-trioxo-2,3-dihydro-
benzoisothiazol-2-yl)pentanoic acid;
(2R)-(4-Benzenesulfonylthiophene-2-sulfonylamino]-5-(1,1,3-trioxo-2,3-dihydro-
benzoisothiazol-2-yl)pentanoic acid;
(2R)-(5-Benzenesulfonylthiophene-2-sulfonylamino}-5-(1,1, 3-trioxo-2, 3-dihydro-
benzoisothiazol-2-yl)pentanoic acid;
(2R)-[5-(5-Trifluoromethylpyridine-2-sulfonyl)thiophene-2-sulfonylamino}-5-(1,1,3-trioxo-2,3-
dihydrobenzoisothiazol-2-yl)pentanoic acid;
(2R)~(4'-Chlorobiphenyl-4-sulfonylamino)-3-{[(1,1,3-trioxo-2,3-dihydrobenzoisothiazol-2-
yl)methyljthio}propionic acid;

(2R)-(4'-Chlorobiphenyl-4-sulfonylamino)-5-(1, 1,3-trioxo-2,3-dihydrobenzoisothiazol-2-
yl)pentanoic acid hydroxyamide;
(2R)-(4’-Chlorobiphenyl-4-sulfonylamino)-5-(1,2,3,4-tetrahydro-1-methyl-2,4-dioxo-
quinazolin-3-yl)pentanoic acid hydroxyamide,
(2R)-(4-Biphenylsulfonylamino)-5-(1,2,3,4-tetrahydro-1-methyi-2,4-dioxoquinazolin-3-
yl)pentanoic acid hydroxyamide;
(2R)-[4-(Pyridin-4-yloxy)benzenesulfonylamino]-5-(1,1, 3-trioxo-2,3-dihydrobenzoiso-thiazol-
2-yl)pentanoic acid hydroxyamide;
(2R)-[4-(4-Imidazol-1-ylphenoxy)benzenesulfonylamino]-5-(1,1,3-trioxo-2,3-dihydro-
benzoisothiazol-2-yl)pentanoic acid hydroxyamide;
(2R)-[4-(4-Chlorophenyloxy)benzenesulfonylamino]-5-(1,1,3-trioxo-2, 3-dihydro-
benzoisothiazol-2-yl)pentanoic acid hydroxyamide;
(2R)-[(4-Methylpiperazin-1-ylbenzenesulfonylamino]-5-(1,1,3-trioxo-2,3-dihydro-
benzoisothiazol-2-yl)pentanoic acid hydroxyamide;
(2R)-[4-(4-Methoxybenzoylamino)benzenesulfonylamino]-5-(1,1,3-trioxo-2,3-dihydro-
benzoisothiazol-2-yl)pentanoic acid hydroxyamide;
(2R)-[4-(4-Phenylpiperidin-1-yl)benzenesulfonyamino]-5-(1,1,3-trioxo-2,3-dihydro-
benzoisothiazol-2-yl)pentanoic acid hydroxyamide;
(2R)-(4-Benzenesulfonylthiophene-2-sulfonyl-amino]-5-(1,1,3-trioxo-2,3-dihydro-
benzoisothiazol-2-yl)pentanoic acid hydroxyamide;
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(2R)-(5-Benzenesulfonylthiophene-2-sulfonylamino}-5-(1,1,3-trioxo-2,3-dihydro-
benzoisothiazol-2-yl)pentanoic acid hydroxyamide;
(2R)-[5-(5-Trifluoromethylpyridine-2-sulfonyl)thiophene-2-sulfonylamino]-5-(1,1,3-trioxo-2,3-
dihydrobenzoisothiazol-2-yl)pentanoic acid hydroxyamide;
(2R)-(4'-Chlorobiphenyl-4-sulfonylamino)-3-{[(1,1,3-trioxo-2,3-dihydrobenzoisothiazol-2-
yl)methyl]thio}propionic acid hydroxyamide;
(2R,S)-(4'-Chlorobiphenyl-4-sulfonylamino)-6-(1,2,3,4-tetrahydro-1-methyl-2,4-
dioxoquinazolin-3-yl)hexanoic acid;

(2R, S)-(4’-Chlorobiphenyl-4-sulfonylamino)-6-(4,4-dimethyl-2,5-dioxoimidazolidin-1-yl)-
hexanoic acid,;

(2R, S)-(4'-Chlorobiphenyl-4-sulfonylamino)-6-(1,2,3,4-tetrahydro-1-methyl-2,4-dioxo-
quinazolin-3-yl)hexanoic acid hydroxyamide;

(2R, S)-(4'-Chlorobiphenyl-4-sulfonylamino)-6-(4,4-dimethyl-2,5-dioxoimidazolidin-1-
yl)hexanoic acid hydoxyamide;
(2R)-(4'-Chlorobiphenyl-4-sulfonylamino)-4-(3,4,4-trimethyl-2,5-dioxoimidazolidin-1-yl)-butyric
acid,
(2R)-(4'-Chlorobiphenyl-4-sulfonylamino)-4-[(1,3-dioxo-1,5,10,(10aS)-tetrahydroimidazo-[1,5-
bjisoquinolin-2-yl)]butyric acid;
(2R)-(4'-Chlorobiphenyl-4-sulfonylamino)-4-(1,2,3,4-tetrahydro-1-methyl-2,4-dioxo-
quinazolin-3-yl)butyric acid;
(2R)-(4'-Chlorobiphenyl-4-sulfonylamino)-4-(3,4,4-trimethyl-2,5-dioxoimidazolidin-1-yl)-butyric
acid hydroxyamide;
(2R,S)-(4'-Chlorobiphenyl-4-sulfonylamino)-3-(3,4,4-trimethyl-2,5-dioxoimidazolidin-1-
yl)propanoic acid;
(2R,S)-(4’-Chlorobiphenyl-4-sulfonylamino)-3-(1,2,3,4-tetrahydro-1-methyl-2,4-dioxo-
quinazolin-3-yl)propanoic acid; .
(2R,S)-(4’-Chlorobiphenyi-4-sulfonylamino)-3-(3,4,4-trimethyl-2,5-dioxoimidazolidin-1-
yl)propanoic acid hydroxyamide;
(2R)-(4-Phenyloxybenzenesulfonylamino)-4-morpholin-4-yl-4-oxobutyric acid;
(2R)-(4'-Chlorobiphenyl-4-sulfonylamino)-4-morpholin-4-yl-4-oxobutyric acid;
(2R)-(4-Phenyloxybenzenesulfonylamino)-4-morpholin-4-yl-4-oxobutyric acid hydroxyamide;
or

(2R)-(4'-Chlorobiphenyl-4-sulfonylamino)-4-morpholin-4-yl-4-oxobutyric acid hydroxyamide;
or a pharmaceutically acceptable salt of any said compound.
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12. A compound of Claim 1 which is:
(2R)-(4-Phenoxybenzenesulfonylamino)-5-(1,2,3,4-tetrahydro-1-methyl-2,4-dioxoquinazolin-
3-yl)pentanoic acid;
(2R)-[4-(4-Fluorophenoxy)benzenesulfonylamino}-5-(1,2,3,4-tetrahydro-1-methyl-2,4-
dioxoquinazolin-3-yl)pentanoic acid;
(2R)-[4-(4-Fluorophenoxy)-benzenesulfonylamino}-5-(1,1,3-trioxo-2,3-dihydrobenzo-
isothiazol-2-yl)pentanoic acid,;
(2R)-(4-Phenoxybenzenesulfonylamino)-5-(1,1,3-trioxo-2,3-dihydrobenzoisothiazol-2-
yl)pentanoic acid;

or a pharmaceutically acceptable of any said compound.

13. A compound of Claim 1 which is:
(2R)-(4'-Chlorobiphenyl-4-sulfonylamino)-5-(1,1,3-trioxo-2, 3~-dihydrobenzoisothiazol-2-
yl)pentanoic acid or a pharmaceutically acceptable salt thereof.

14. A pharmaceutical composition comprising an effective matrix-degrading metallo-
proteinase inhibiting amount of a compound of the formula | according to any one of Claims
1-13 in combination with one or more pharmaceutically acceptable carriers.

15. A pharmaceutical composition for treatment of tumours in warm-blooded animals,
including humans, comprising an antitumourally effective dose of a compound of the formula
| according to any one of Claims 1-13 or a pharmaceutically acceptable salt of such a
compound together with a pharmaceutical carrier.

16. The use of a compound of the formula | according to any one of Claims 1-13 or of a
pharmaceutically acceptable salt of such a compound for the preparation of a
pharmaceutical composition for use for chemotherapy of tumours.

17. The use of a compound of the formula | according to any one of Claims 1-13 or of a
pharmaceutically acceptable salt of such a compound for the preparation of a
pharmaceutical composition for use for treating matrix-degrading metalloproteinase
dependent conditions.
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heterocyclylalkylthio;
Y is carbon, nitrogen, oxygen or sulfur, provided that when Y is carbon, n is 2;
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| Mgf | mrepresents an integer from one to six; and
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in which X is as defined above for compounds of the formula | with a sulfonyl chloride of
formula V

to form a compound of formula VI,
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and optionally, after treating a compound of formula VI with anhydrous acid to form a
compound of formula | where W is a hydroxyl, reacting the compound of formula | where W
is hydroxyl with a protected hydroxylamine and removing the protecting group to form a
compound of formula | where W is hydroxylamino.



