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hydr oxam ¢ acid derivatives The invention relates to
arylsulﬁﬂp 0%9 substituted hydroxam c acid derivatives ses and
novel @ﬂ% ates for their preparation, pharnaceuticarbggﬁg%gﬁgfons
conprising said derivatives, pharmaceutical conpositions conprising
sel ective MMP2 inhibitors, the use oftthe hydr oxam ¢ acid derivatives as
medi canents, a nethod of treating MW, in particular MVWP2, dependent
diseases in particular hyperproliferative di seases, or conditions In

titute rxatni alivggar ti cul ar NWPZ I nhi bition, using
selective NNPZ |nh|b|tors I n particular the hydroxamc acid derivatives of
formula I, or pharnaceutical conpositions conprising selective MVWP2
inhibitors, in particular the hydroxam c acid derivatives of fornula |
The invention relates in particular to a-am no hydroxam c acid derivatives

of t heTheinvehtion relqter) Honamido-substituted hydraxargieaciddasvativest tod or
unsubs bocydi c
aryl - Mﬁ&@%@wwé for @#E?&éﬁaﬁt@tﬂé@%e er ocyc‘it#ﬁ- ower al kyl,
substi buhpdsmg saidsieivatives; pharfiageudicalbgonpasitions comptisiog selectivoMMP2
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unsubs Tsiaraaﬁwmﬁzqhnmsisl m p’ﬂrﬂdularWﬁidré)t&ﬁd a6 derieatives of fonmdla |, or

het erocyclyl; or |ower a ls CI1- al kyl en unsuﬁ_lsti uted or

- substi E@PW@!\E@F‘WWJWWEQLWQW @/ 07641 q i s
15; hydroxamic acid derivatives of formula .

The invention relates in particular to a-amino hydroxamic acid derivatives of the formula 1,

R
k-
o A
N II,
FI-| Ry @—(Oﬂ)q - m
wherein
o R' is hydrogen, substituted or unsubstituted aryl, lower alkyl, substituted or unsubstituted

carbocyclic aryl-lower alkyl, substituted or unsubstituted heterocyclic-lower alkyl,
substituted or unsubstituted C »-Cr-cycloalkyl, substituted or unsubstituted C5-Cr-
cycloalkyt-lower alkyl, hydroxy-lower alkyl, lower alkoxy-lower alkyl, lower alkyl-(thio,
sulfinyl or sulfonyl)Hower alkyl, amino-lower alkyl or mono- or di-lower alkylamino-
lower alkyt;

R? is hydrogen or lower alkyl;

R’ is substituted or unsubstituted C 5-Cy-cycloalkyl, substituted or unsubstituted carbocyclic
aryl, substituted or unsubstituted heterocyclic aryl, substituted or unsubstituted

heterocyclyt; or lower alkyl;
 Ais C4-C; alkylen unsubstituted or substituted by lower alkyl;



Ris C2- C7 al kyl, which is nono-, di- or trisubstituted by hal ogeh§ iR r 2004
| oner ac trifluoronmethoxy, cyano, C3-Cs-cycloal kyl of unsubstituted
or substi %Pé@s -Cff- heteroaryl conprising one or twd hatCIVEROOMS1

sel ected fromthe group consisting of O S and N, or Cg Cral kenyl or

C3-C, -al kynyl, which in each case is upBdbstituted or nono-; di- or
trisubstituted by hal ogen, nitro, |ower acyloxy, trifluorongethoxy, cyano C
3-Cs- cycloal kyl or unsubstituted or substituted C3-C5-heteroaryl

conpri sajﬁg*q.sone or two heteroatons selected fromthe group: consisting of

0, Sand N,_ and to pharmaceutically acceptabl e prodrug deri vatrves and
phar mac d’ﬂ?!g! Byneno-sdi- oe trisubstituted bEhajogen,ditro;fioker aoyl are

I nhibitors ein MVP' s are useful
for the treat nent o @gnﬁrtroﬁsf%@& %WP&&P@MS&&M 3, as a
rule 1 or 2heq9mndMpyistogmwlmormtereatpmsawctadffﬂrma-teeg roGp ofCan d
alsobe4o ar{ |sl OR Is, for exanple, In the 3 posltion or,
preferably,, € Z[ position. In a preferred enbodi nent of the

I nventi on, Wkeﬁﬁm@&ﬁﬂ%lmﬁmmﬂ@sgmmsmg{e@f - etFjo&dr ment
of the mvegﬁbgﬁi %‘aﬁﬂ?ﬂ th represent hydrogen.; The gener'a
definitions W@FQV p Q-W BW'?H &ﬁmﬂ!?mmmmhesdb@pe of the

resent | nvqmoakyj ounlmmgm ;Pgﬂe | e,
PI uori ne, LBI orine, bromn | odi ne. Prée ra}) t y@pgoﬁeﬁiﬁﬁ;ﬁp
chlorine. UHPlematams selgcted mmoomﬁisquge&aatsm: osure organic

radi cal and espiEnN Qd.rtich?‘&!co &!d?u eﬁe[!labl nqt m)re
than 4, carbon atons ryl repreéen ca cyéHq@BB%mf%f' 09

FEB 2008aMadhereck0s27 3 PCT/ EPOO/ 07641 A Iovver al kyl group is br anched or -
unbr.anched and contains 1 to 7 carbon atons, preferably 1-4 carbon atons, - -
and represents for ex 'gPIe met hyl , ethyl, propyl, butyl, isopropyl and

i sobuty are hhtbnewtmtﬂmdmhgmmmhscs MMP's) and
prefer aQteVusetm YoHiRS rbiteht BF E5hditions related thereto.

q is preferably 1-3, as a rule 1 or 2, preferably 1. Only if it is possible for ster%ic reasons, can
qalsobe 4 or5.1f qis 1, OR Is, for example, in the 3 position or, preferably.ﬁ inthe 4
position. :

in a preferred embodiment of the invention, R ; or R, represents hydrogen In another
preferred embodiment of the invention, R, and R; both represent hydrogen !

The general definitions used herein have the following meaning within the s:pope of the %)
present invention, unless otherwise specified. ‘

Halogen is, for example, fluorine chlorine, bromine or iodine. Preferably it is fluorine or
chlorine. :

Unless stated otherwisse, in the present disclosure organic radicals designatod “ower”
contain not more than 7, preferably not more than 4, carbon atoms. '

Aryl represents carbocyclic or heterocydlic aryl.



or phenyl nono-, di- or trisubstituted by one, two or three? radi cI& FEB 2004
selected fromlower alkyl, |ower alkoxy, hydroxy, hal ogen,:cyano,

trifl uon | ower al kyl ami no, di-lower alkyl amn ' or
wama SRk

phenyl , y substituted by |ower alkoxy, |ower alkyl; halogen,

cyan, nitro or trifluoromethyl; or phg?’xl di substituted on adjacent carbon
atons by | ower-al kyl enedi oxy, syoh as “net hyl enedoxy; or phenyl substituted
by heterocyclic radicals as defined below, In particular pyrrolyl,

I m dazolyl, triazolyl, tetrazolyl, furyl, thienyl, norpholihyl,

pyr r ol i&i%wpr alkyl grevp is branchestorlunieanchet] lapd cantalrs 1 to Zedrbon atomsd by

h . . . . . ! . | | ,
chi ol PHeTerEEY i caich Aone? and ebrgterittor ERRTEIs ety EVERRPN vk b 1o e
pheny! isopratyband issbatybubstituted by | ower al koxy, phenoxy, :phenyl, hal ogen

or trifluoronethyl. Particularly preferred is phenyl or phepyl
monosubstituted by | ower al koxy, halogen or trifluoromethyl: Carbocyclic
aryl - | dberbocycliyyaryl mpresemits mopoeydiic obbigydicranylgprefarablyn or branched aryl -C

1- C4- al kyl Lch carbocyclic aryl has neaning as defined above, e.g.
benzyl uBﬂt‘l%ﬁpbg ¥ propyl or butyl), each unsubstituted or

subst i torphdn@imdriee, dihenisubstingted by @ab] thaCbriéo radiosi e6letled froft wePBIRYE,
advant ggeous optionally substituted benzyl. Heterocyclic fadicals are, in
part i cUPWpral ORYQJ'P’%i wcgyaggamﬂupmﬁyldgyeg alxyliaming, di-owes alkybr  di aza
radi cal gmipb, Mﬁﬁﬁbﬁpﬁéﬁﬂ.&ﬁiﬁéﬁally%ﬂﬂsﬁlﬂfeﬂﬁﬂ@ﬂﬂ AR IdweY hblBg&h"}rt icular,
conpletely ‘saturated heterocyclic radical’'s of this W. it pbelng possible
for sucfyapachibepetrifluommelivlo- .  di- or trisubstituted by functional groups.

Th i ) a1 B G C bond d,
i par R o o o o e B oy gen
or sul fmethulepediogid | n particul ar aromatic radicals of this!type, for

I = ; Lo | I P - - i dyl ,
and T ur PPLeRHf SuBpynaid b Rteiotyclc Uity os defhedO5R, i pertcuidy pirot, P71 Y
exanpl einidazoy,tiazohd, bWbWMnEnmmWnyﬁ pyrralidinyh pipeddibyl; otdewgen 0 9
FEB 200 S | e,
 ndlor yI Ao ictie Sbethuely By HeGloty iR Gy bs Sl b BsBhcl igazBBlT ©
i soqui ntiagdlyl, chindlingboranogholimd;oqui noi yl , benzofuranyl, such:ias 2

- benzof uranyl,, menyl, such as 3-chronenyl, or benzothienyl, such as 2-
or 3 -béﬁ]go%%'gﬁﬁp{yﬂsm tabl e nonocyclic and bicyclic radicals with nore

t han onPrefarted s amsubstituted phenyd oaphéreyl mombsiabstituted by lower alkoxy, phenoxy,
phenyl, halogen or trifluoromethyl. Particularly preferred is phenyl or phenyl
monosubstituted by lower alkoxy, halogen or trifluoromethyl.

Carbocydic aryl-lower alkyl represents preferably straight chain or branched aryl-C +-C,-alkyl
in which carbocyclic aryl has meaning as defined above, 6.g. benzyl or pheriyl-(sthyl, propy!
or butyl), each unsubstituted or substituted on the phenyl ring as defined unier carbocyclic
aryl above, advantageously optionally substituted benzyl.

Heterocyclic radicals are, in particular, mono- or bicyclic, aza-, thia-, oxa-, miaza-, oxaza- or
diaza radicals of aromatic character, and comesponding partly or, in parﬁcm{ar, completely
saturated heterocyclic radicals of this typs, it being possible for such radlcal:btobemono-.
di- o trisubstituted by functional groups. These radicals are linked to the rest of the
molecule via a C-C bond and, in particular, monocyclic o bicydlic radicals with one nitrogen,
oxygen or sulfur atom, and In particular aromatic radicals of this type, for example 2 -pymyl
or 3-pynyl, pyridyl, for example 2-, 3- or 4-pyridyl, and furthermore thienyl, for example 2- or
3-thienyl, or furyl, for example 2-furyl; analogous bicyclic radicals with one nitrogen, oxygen



|
zol'yl, such as 2-inidazolyl, pyrinidinyl, such as 2- or 4-pyrinidiB FEB 2004
oxazol yl, such as 2- oxazolyl, isoxazolyl, such as 3-isoxazolyl, or
thi azol ywosewets2as 2 -thiazolyl, or benzimdazolyl, such sf/EPo0/07641
2-benzi m dazol yl, benzoxazolyl, such as 2 -benzoxazotyl, or:quinazolyl,
such as 2- quinazolinyl. Corresponding_gartly, or, in particular,
conpletely saturated arpal ogous radicals are also suitable; such as
2-tetrahydrofury| 4-tetra hydrofuryl, 2- or 3-pyrro dyl, 2:, 3- or 4-

i peri dyi 2- or 3-norpholinyl, 2- or 3-th hoi | nyl
D D per e e ok etor Gramolh sy aszam?bgnaémhﬁuﬁﬁéﬁuﬁé@”@ 2 4
h
et er o yalnofy, 1sHuirRdiylCaUthRR e BLikbat iﬁdiylbyergieﬁmﬁe\%uﬁ.ow 5 % o

different substl- tuents (functional grou
are par chramenyl, push as Aphromenyeor karrzothianyb suchiasi2een 3 biehzattiiehyld Saitgtile -

t.ituted
Sheny ; foroeqliccref ol Rl With idle Hith s bt ol Ry tWigie Ewhf-iif )
f or myl (zplvbsmlaaaahyﬂdgzoylwymdmmmasaamwyﬂmw;mpmsm asgtal s or

rgﬁﬂ zry am hb grouyr&prwg’a@%ﬁﬁ%ﬁcoﬁ Mref erFE’H&

groups such ds 2ehenainmidazalylpberzogazalylcsuet d3)2-be ol?mai ql.ﬂlliﬁoﬁ& -such\&® 2-

groups, fied or fu |onaII dlfled s rou 'such as

dul f amﬁ%@ﬂﬁ% a’r Foraple lﬁ?m radicals
functi om a&bmmlemmmmﬁnmmrﬁ%ﬁmm mahs-%brrb .08 grad.ency
cones, the re Erefsgabl gﬁarated fromit by or “eve nor e

atoms. PReneutandise fr or Fmaretigingha- o S¥emempoinG 2-BinerazimtandN bl

nmodi f i edowa-a] aragipiradiedish as carboxyl groups present |n salt formor.

esterified 4rbo* g?oups. carbanoyl, ureido or guanidino groups, which may".
or may not carry one or two hydro- carbon radicals, and cyan groups.

DSt A ReloRRy s o Sbolilnd 5 51l SPHERY o iT o sy B! 09"
1,2, 4tr .m jﬁunqhoslahgmonps)zme;lpllomng substituents arapaticdularlyrsuitakled frde, etherified

S 'y| o IR rodts mnAg bl gt B St S Rifeel @i 1

qui nol nystituteshphenyitkio,groups;helogeh atoms; awe graips; ydvhbndré Initha edrinl of fevwyt (. Ky | -

.8 i 8 i B S e

embodi mgreups; pamaty, secondianpand; préferably; IterUa'yIﬁhﬁm'brdﬂbs Qrimsiy Bf SéctindlBhy

Subst! ! it biyiboP &g orBl S Bhdyidhind ordlfS piotbcted b Somventona protes-
tive groups, and unmodified or functionally modified sulfo groups, such as s!uliamoyl groups
or sulfo groups present in sal form. All these functional groups should not be on the C atom
from which the free valency comes, and they are preferablysoparatedfron{itbyZoreven
more C atoms. The heterocyciic radical can also canry free and functionally:modified
carboxyl groups, such as carboxyl groups present in salt form or esterified ¢arboxy| groups,

canxunaw ureido or guanidino groups, nmkmrnayormnynotunnyoneoghw:hydn»
carbon radicals, and cyano groups.

Substituted carbocyclic aryl Rs s preferably phenyl substituted by halogen.flower alkoxy,
lower alkyl, di-lower alkyl amino, triazolyl, especially 1,2,4-tazolyl, 1,3.4-triazolyl, or 1,2,3- .
trlazoly, imidazolyl, e.g. 1-imidazoiyl, morpholinyl, pyrrolidinyl, pipericinyl, tetrazolyl, pyrrolyl

furyl, in particular 3-furyl, thienyl, morpholinyl lower alkyl, quinofiny Iaweralkyl imidazolyl

lower alkyt and triazolyl lower alkyl.
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Heterocyclic aryl R3 represents monocyclic or bicyclic heteroaryl § % BEB 2004
exanpl e pyrldyl qui nol yl, | soquinoiyl, benzothienyl, benzofuranyl,

benzopy nzothlopyrlanyl furanyl, pyrrolyl, thi zonI,
i peRimbbon i

I soxazol r| azolyl, tetrazol yI pyrrazolyl, im dazo~y or any
sai d rad| cal substituted by | ower al kyl or hal ogen. Pyndyl represents 2-,
3- or 4-pyrldyl. Thienyl represents 2% or 3-thienyl, advantageously
2-thienyl. Qlnolyl represents preferably 2-, 3- or 4-qul noI yl,

advant ageously 2-quinolyl. isoqulnolyl repr esents preferably 1-, 3- or 4-

i soqui rip IMlgh!;Bpldtmgd embodimentof dhéninveptionfy b repﬂqsaai%subspwcbd:atbbqyclic aryl,

or of or A D eiScmpgt SBER ol it i R Rt %%F%%W#P%"?@*? i

prefer adobos:tam preférably bY, thazotyl A piastichlar T@4-miagoly-yll s preferably 5- -
tetrazolyl. imdazolyl is preferably 4-im dazolyl. Preferably het er ocyclic
aryl represents pyridyl. It can be substituted by one, two: or nore

i dent i Gaétericyél lcfaflfgwrbpmbﬁtslrﬁomwﬁ ol bicy6iif Heterdaryl woﬂdsamw jclic

radi cal s .above t erocycl R3 esent S satur at 0 art nsat ur at ed,
onoGy AGHh PO, BURGIRISY Rene uragik bANZIPYERSH, DPasGHICR RN 10
carbon W tﬁﬁﬂol?ﬂéxﬁdﬂ"l@oia%@f ﬁ%@ﬁﬁ teh%&bl??b?ﬁaidlﬁﬁhﬁdﬁoﬂl,%i@nﬁo&s' sting
of 0, Pre erabl’y, het erocycl ic R s sel ected 0£'.1om t he' d%'roup

consi st amysaid raskiqabsukstinged bydomen lergnhalqummcnn represents3-

ﬁi)lrogr?émtgl cg{ﬁ}g&r rg&?f ere%% t%éeor‘%?k | newgﬁﬁ?ﬁnﬁgt er%‘é@cl I C

r adi cal 2-, 8pordquipolyt, edmntggedmlyl&quinouulsgqﬂindmapmems preferabiy Edl3bgr 4-over

glr glche%wygl’%&%%& WW?@E%WWe mga(r)nr ng as

defi nedberimﬂﬂopwaryl, r@speclivelys Thigzolyt réprgsentaprefeyably 2- ¢ri-thiazolyl, advantage-

sat ur 2?8@%@%%%@%@&?%@@% y@ﬁ*@%%ﬂ%&h%%%ﬁ%& al kyl
o Icg-che ns bstltlspmrz?ygg stitut (?efm we r01/ 10?270[3 09
FEe zoowﬁt—m&wp@w o5k B9 of W“@H%éy&‘ﬂf’% &abi y
(cycIOpaaﬁnd&fopmeWrowdeaw&bdvepr ethyl). A lower alkoky (or alkyloxy)
group preferably contains 1-4 carbon atons, advantageously ;L- 3 carbon

atons, and represents for exanple, ethoxy, propoxy, isoproppxy, or nost -

advant agpeatetyclieRh Pspr¥sents saturated or partly unsaturated, monocyclic or bi¢yclic hetero-
cyclic radicals, comprising between 3 and 10 carbon atoms and one or two Heteroatoms

selected from the group consisting of O, § and N. Preferably, heterocyclic R s selected
from the group consisting of piperidinyl, morpholinyl, pyrrolidinyl, pyrrolinyl, piperazinyl and
tetrahydropyranyl. It can be substituted by one, two or more identical or different

Bt substituents as defined for the heterocyclic radicals above. Preferably, it is msubstituted or
substituted by lower alkyl. :
Heterocyclic-lower alkyl represents preferably straight chain or branched heterocyciic-C +Cs-
alkyl in which heterocyclic has the meaning as defined above, e.g. 2-, 3-0r4—piperldyl
methyl or (2-,or 3-morpholinyl)-{ethyl, propyl or butyl), i

C-C-Cycloalyl represents a saturated cycic hydrocarbon unsubstituted o substituted by
Ioweralkyl%ichcontalnsSto?ﬁngearbonsandhadvanhgeouslycydopbntyl or cyclo-
hexyl unsubstituted or substituted by lower alkyl. ;



A | ower al kylthio-group preferably contains 1-4 carbon atons,

advant ageously 1-3 carbon atons, and represents for exanplée, ethyl t[hscfEB 2084
propyl t hV6Q 0/88gT opyl t hi o, or npbst advantage- ously net hylHGT/EPo0AId40VET

ai kyl sul fi nyl -group preferabl-y contains 1-4 carbon atons, advantageously

1-3 carbon atonms, and represents for eganple, ethyl sul ti nyI

propyl sulilnyl, isopmpylsulfinyl, or nost advantageously pethylsulilnyl.

A | ower al kyl sul fonyt-group preferabl y contains 1-4 carbon atons,

advant a

ei hyl suI on I?‘M %‘rgrp?ll P@%ﬁ%‘@' s%%rggéyci%e?'gﬂy%q%{wgﬁag&"ém&ﬁpﬁ’gaousl y
nmet hyl sul fonyl A | ower acyl oxy group contains preferably 1:4 carbon atons,
and r ePRISH t ax I OX or but an oXY. Prodrug
2yl GO S oL AP aradil refiity RoRBEBGH oo e avereabes

aci d, aﬁcarhcgammnsmd)mpyésentﬂord(amms,m mdc‘jpoayligbpraﬁb cy,lmggrl vatlve
Wmch |% deri ved fror&'gn organi c carboxylic add is, for exarrple | ower

alkanoy kanoyl or unsubstituted or substltuted anyl, such
es benzoyl. An-acyl derivative which I's derived froman organic carbonlc

acid Is,, for | e aIk carbaonyl which Is unsubstltuted or
subst i t fY1¥er b@@%&g ?%m B¥ alomeoagvantageously 1-warbon i s
unsubst atdmgadngig ggw rﬂ‘%mﬂ h s
derived froma car bam o add l's, exanp e ar@gny@w\/ﬁv

substltﬁpﬁ’unﬁu‘miﬁer al kyl , aryI -l ower al kyl, ary , lower alkyl ene or | ower
al kylene interrupted by O or S. I 0 9 FEB 2004 WD 41/10827: PCT/ EPO0/ 07641
7 Acyl am no represents preferably | ower al kanoyl amino or | ower

al koxy c Arlewesalladsutnyl-groupprafarahly. contains et éarbor atoms, advaritisgdotsly 1-3

(1at gy:j?net&’r?%rpropyl en%&hﬁr&?ﬁw %WPWEPPWWF%

Cl-C3 aII"DQS{ ragthylsulfimylbst i t ut ed. Most preferably |t represents
met hyl en or et hyI en. 02 Cral kyl radical R is branched or unbr anched,
contains 2 to 7 carbon atorrls and is prefe-

A lower alkylsulfonyl-group preferably contains 1-4 carbon atoms, advantagbously 1-3

carbon atoms, and represents for example, ethylsulfonwt, propyisutfonyl, isopropylsulfonyl
or most advantageously methy!sulfonyl.

A lower acyloxy group contains preferably 1-4 carbon atoms, and represems for example,
acetoxy, propanoyloxy or butanoyloxy.

Prodrug acyl derivatives are preferably those derived from an organiccarbonic acid, an

organic carboxylic acid or a carbamic acid. i o
|

An acyl derivative which is derived from an organic carboxylic acld is, for example, lower

alkanoyl, phenyl-lower alkanoy! or unsubstituted or substituted aroyl, such ais benzoyl.

An-acyl derivative which Is derived from an organic carbonic acid Is, forexample.allooxy-
eahonyiwhbhisunwbsﬁtmedmabsﬂmwdbyanmﬂcmdicalmlscydoalkoxy-
carbonyl which Is unsubstituted or substituted by lower alkyL

mwdenvaﬂvewmchhdeﬂvednomacamamwdb.mrmmpbmkmwl

which Is substituted by lower alkyl, aryl-lower alkyl, aryl.loweraﬂcyleneorlomeralkylene
interrupted by O or S.



rably mono- or disubstituted by hal ogen, nitro, |ower acyl oky 09 FEB 2004
trifluoronethoxy, cyan, Cr CS-cycloal kyl or C3C6-het eroaryl conpri si ng
one or e olrfises oatons selected fromthe group consisti ety and N
which is unsubstltuted or substituted by | owert alkyl. I\/bre| pre?erably it
I s nonosubstituted by hal ogen, nost prgferably by chloro orifluoro, C 3-Cs.
cycl oal kyl, nost preferably cycl opropyl, or unsubstituted C 3- C$- het er oaryl
conprising one or two heteroatons, In partlcul ar one heteroatom sel ected
fromthe group consisting of 0, S and N, for exanple furyl{ thienyl,
pyrrolyl, imdazolyl, oxazolyl, thiazolyl or pyridinyl. C 2f~Cr al kyI

2 o ARG PRI Bs TR R el OB, o1

5-fl uoropentyl, 4-fl uoropeptyl 5,5,5- trifluoropentyl, 5-acet oxypentyt,

g Zhh?r(gﬁ'g?mBﬂF#%gH%X&Wuor%W{/ g&&i@gbﬁ-@pgﬁl&@hﬂeﬁ\% h&'bxybuty!,

4ni t r obathyibn, Pwﬂndmadwaﬂ\ﬂpmpyléhmewnopylbubyIl-mélhyl-zdethylpl‘wbléhy I,

411 or B AR BTN uiisintec, M bforsbh Rsiprmporte spmorsat phopy!

g- fluoropropyl, 3-cyanopropyl, 3-trifl uoronet hoxypropyl .

:2:, gyglng_l rom&%%%ﬁ 0- Q!Z di et hyI p%gﬂ crgrrt])&?ra?omsfl uigrp?e[%ropyl
2. chi L?'(?St L“‘?““‘”fﬁ“&'gé“é?‘a‘é??“@“ﬁ‘%’ﬁéﬁﬁﬁil v A

3- cydopropydoning or WWQWW ggemmyseleelydlfrouumyl met hyl ,
2o e ondlng 4 2. i it FOGSARIAN by Sxpfincfoter L il

are | oprefesably it is sonosubistitued Wh&l@ﬂewmstpmmwphbm&wm @4 cal R

geflrﬁgre%p@ q‘%"@'@ﬁ"ﬁdﬁﬁgﬁl ca W% %"8&%‘8‘!‘88@38& and

cont ai nhmﬂleteroatm lmparﬁwlumne hegerOatonh, lselegted featn thel griup eqnsisting iof Of Sr

" et or SRR SRsnoie i GTHA Mﬁ%%%%@%ﬁ%&ﬁ%ﬁ%mw

g pent ealiyl, raaegldmtaprgdentﬁochtmnmez- 72-gholgﬂohleap Bgiggl/ﬂmﬁylj 8-chloro- -
5 a;;;ﬁw?»@ﬂm@%@%?mw%ﬂ orpeptr 5.5°C "
3- Cr al ktifiybropentg, Saicefdxyporityl bmmmbmmsamdrob ﬂﬂ.lb-&iﬂubhﬂ-ed The

ggulél eapﬁi'!ﬂ§14§‘?@3e@§l-'€’ﬂ ! li5ﬂoca¥ ed| In ter OSIIonﬂ xybplylef erltchJu¥yl
4-cyanobutyl, 4-trifluoromethoxybutyl, 3 Mhyanobulyl 4,4-dicyanobutyl, 4-goety|oxy-2,2-
dimethylbutyl, 4-fluoro-1-methylbutyl, 1-ethyl-4-fluorobutyl, 3-chioropropyl, 3-flucropropyl, 2-
fluoropropyl, 3-cyanopropy!, 3-rifluoromethoxypropyl, 2,3-dichtoropropyl, 3-chioro-1,2-
dimethylpropyl, 2-chloro-3-flucropropyl, 3-cyano-1,2-imethylpropyl, 2-cyana-3-fluoropropyl,
2-nitro-3-fluoropropyl, 2-cyano-3-chloropropyi, 3,3,3-triflucropropyl, 2-chiorodthyl, 2-fluoro-
ethyl, 2-cyanoethyl, 2-cyclopropylethyl, 3-cyclopropylbutyl, 2-cyclobutylethyl,
cyclopropyimethyl, cyclobutyimethyl, 3-furyimethyl or 2-(3-furyl)ethyl. Preferably G »-Cr-alkyl
radical R contains 3-5 carbon atoms and is unbranched. Preferably the subs:titc.lemsare
located in terminal position. Most preferably CCralkyl radical R represents 4-chlorobutyl,
4-fluorobutyl, 3-chloropropyl or 3-fluoropropyl.

Cs-Cralkenyt radical R can be branched or unbranched and contains 3 to 7 tarbon atoms.
Cs-Cralkenyl radical R represents for example 2-propenyt, 2-chloromethyl-2-propenyl, 3-
buteryl, 2-butenyl, 4-chloro-2-butenyl, 4-fluoro-2-butenyl, 4-acetoxy-2-buteny, 2-isobutenyl,
2-pentenyl, 3-pentenyl, -chloro-2-pentenyl, 5-fluoro-3-pentenyl, 5-nitro-3-pentenyl, 4-



but enyl or 2-propenyl, nost preferably 3-butenyl. C3-Cral ky:nyl r
can be branched or unbranched and contains 3 to 711 carbon atons

MY rER 2008

Pr ef er abWO @81882%| kynyl radical R contains 3-5 carbon at omrraEoiofss1

unsub~tituted. C C alkenyl radical R represents for exanple 2-
2-butynyl, 4-cyano.2-bi itynyl, 4-nitrog2 butenyl, 3-butenyl,

5-ch|oro-2-pentyny|, 2-pentynyl, 5-fluoro, 3-pentynyl, 5-d#l oro- 3-

3-pen". 4-hexenyl or 4- hap , preferably |t represents 2-poepenyl,
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Similarly acid addition salts, such as of mineral acids, organic carboxylic and orgarniic
sulfonic acids e.g. hydrochloric acld, methanesulfonic acid, maleic acid, are: also possible

provided a basic group, such as pyridyl, constitutes part of the structure. |

The compounds of formula | have valuable pharmacologically useful properties In

particular, they display specific inhibitory actions which are of pharmaoologioal interest.

The members of the enzyme family of matrbx-degrading metalioproteinases (MMP‘s),
as gelatinase, stromelysin and collagenase, are implicated invariwsblologbal processes,

e.g. issue matrix degradation (e.g. oollagenoolapse)andlnmanypaﬂ\olodcaloondﬁons

hvdﬂngabnomalconnecﬂveﬁasuaandbasemeanﬁmemammembolsm
arthritis (e.g. mamnﬂsandrhewnatoldarmm).ﬂswomoeraﬁon(eg qomed

such as

epuennalandgash'lcmuon).abnomalwmheaﬁng perlodontaldsaase.bone
dsease(e.gPagefsdsaaseandosteopom&Lhm«mtashstsoermpeoﬂab,as



e.g. pulnonary disorders such as enphysena and COPD (chronic obstrﬁgm 2004
pul monary di sease). Selectivity |Is generally an advant ageoufs featur

phar mac B%H l,y active ;conpounds, because the side-eff fmﬂrugs
conprising seléective corrpounds are smaller conpared wth ugs conpri sing
| ess sel ective conpounds. Since the fagily of MWP's ;consists of several
different enzynmes which are involved iff different bi oI ogi cal processes, it
is desirable to have selective inhibitors of singular MW s or subgroups
of the MW enzyne famly. The conpounds of fornula | and their

phar macwell asHIN-infetiop{d.disiuk. Bial. 52 (2))R44248,1t092) arthémsriachsis; ! ventricular

nmetallo stronel ysin, and macarophage

nmetallo %@b%@%&%@ﬁﬁ%ﬁg}%ﬁﬁlﬁg matrix metal | opr ot ei nases, such as

MI1- MVP and Mr2-MWP. They are particularly useful as MIl- MW and MWP2
(gelati se Inhihitors. A n es 3 nt er act
Wt n bi DRGGPRaee RistaliopBsRien A et malfidngis wﬁm’?@"ﬁfwﬁ'%a it
pat hol omvaebd Wmemgm&mdmemu r@amsademmmm inpathbictpeil eonditishs, t 0 get

o) 31 B4t lonay eeToBrE B sy A SO el S St enery

war m bl giggsbyani mal s. The corrpounds of fornmula | have the advantage to be
no pepti des. The conpounds of formula | are non- peptide MVP2 I nhi bitors.

Beneficial effects are evaluated In pharmacol ogical tests gener ally known
|11t hesaidbivifyélgaerallf arvady fediuste of ﬁaﬁwe;g aesﬁ@gu are
denonstrable I'n n vit® and I n tests, advant ageous mﬁ%s . 0.
rats, gheeausethe;sk e@ﬂggtsqfdmmmnﬂsinggglemwgmm esmareais WeII

as na ?’%Yﬁ%sﬁ@q tqlz)cfs fagﬁ,g ﬁg%ﬁ vitro
“=ln the Torm sol'uti1ons, e.qg. pre aqueous Iutlons, an IQ’F\ Vi vo

hi t her emmqmmWmemamdwgmew iszdesirable
P Erbbapteriq YRRUBSE o PR f clobRlg e NS i By,
and 10' 10 nol ar concentration. The dosage in VIVO may range, depending on
th i LA t :

ant 1 o TR earBoUnd 3t oe R and Bisl 3R uPxRbcaly noBpitabid 3 Bhbhmates o ang
arthrit idegmdingahetaﬁmietainmlshelkaagalaﬁmnsahamﬂysia,aydmdimophi;govant arthritis
e ot b, A S5 5ol R 4 W e

MT2-MMP. They are particularly useful as MT1-MMP and MMP2 (gelatinas¢ A) inhibitors.

A number of peptides are reported to interact with biological matter like enzy'rnes. colls or
receptors implicated in pathological processes or diseases. Peptides have tme disadvantage
to get easily hydrolyzed under physiological conditions, espedally those physiologlcal
conditions to be found in the blood or stomach of warm-blooded animals. The compounds
of formuila | have the advantage to be no peptides. The compounds oh‘orrnula | are non-
peptide MMP2 inhibitors. !

Beneficial eﬁectsareevaluatedinphannaoobgiealtestsgenemllyhmwniﬂmaartandas
ilustrated herein.

The above-clted properties are demonstrable in n vitro and in vivo tests, using
advamagewslymmmals,eg rats, guinea pigs, dogs, mbbiis,orisolatodbrgansand
ﬁssues,aswellasmamaﬂanenzymomepamnon&Saumpoundscanbeappledln
vitro in the form of solutions, e.g. preferably aqueous solutions, and in vivo éither enteralty
or parenterally, advantageously orally, e.g. as a suspension or in aqueous solution. The



One test to determne the Inhibition of stronelysin aCtIVIt S bahsﬁﬁ:ﬁ
Its hydrol(gm s of Substance P using a nodified procedure of Harri 2004
al, (Har®™ i Oahan J., and Stein R, Anal. Bi ocha/Brdaderéa}10- 113
(1989)) In th| S assay, Substance P hydr ol yzed by reconbi nant hunman
stronelysin to generate a fragnment, Sulgt-ance P 7-11,; which: can be
quantitated by HPLC. In a typical assay, a 10 mM stock solution of -a
conmpound to be tested Is diluted in the assay buffer to 50! va m xed 1:1

with 8 dasageds vitlo 40 45-47 kDa Units;

where 1, Unit rodtrjlgéeysrag eésrpéﬁa%ﬁgst é‘gpé'ly%llmf’ﬁ W fionss Yhand

i ncubat WG I YIVOMaY ranswemndmnmh@ route af édmhiistmﬁbﬂfﬁtﬂﬁe@aﬁ&ﬁd‘t A’ 30
m nut es16Y . The reaction |s stopped by adding 10 nM EDTA and Substance
P7-11 Is quantlfled on RP-8 HPLC. The ICN for Inhibition bf stronel ysin
activity and lia are calculated fromcontrol reaction WIthDUt t he

| nhi bi t d f . th I b

ot or m A THNmEEhP ALY o8 BB Ky i Eapic Ll maon and astnic ovokl
corrpourmodﬂswllﬂmnwnhmth&rhca‘gmbe bﬂjuogntlm Aibdel'rats 44 the Ile?'oph In both
knees MM” nbi nant huiman_strone |y~ n &U ved in

20 v Trpa QrIBP"B( 19Gs ©f Inflamy 1, 273-279\(#998)Lir s’ | ater the

r abbi ts are sacrificed, synovial |lavage Is collected, and kerat an sulfate
KS t I ] h S-GAG) f t I dInto th
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ot ept omveea o, ““WWW“II‘*P@‘G@%E%@W L SERBHRM Al ek

strept onyces | ur oni dase™ an t he
met hod %@‘Qﬂvﬁf Colo atypigal #ssayaad OknM isiock, solution G arEofipdy ?er?{

265- 279s gl %&ayﬁﬂuﬂ y d ls sol b| | i zed In [ of
PEQ- 400, anga ?%trhea °'\1§°56t"|éﬂb"‘r'%gﬁ'o Wit Bma; ‘ﬂ

fomf|(511>'d'51|-ﬂ5-4 I(Qacalb@a wzamgﬁrdnitpfod]owzm ;. A 38 9 FEB

2004 Iast e |nh|b ory activity

can be det er m ned trreggsdﬁpl ngE i gﬁﬁm‘#ﬂ air' Bf(ﬁ"?‘dé laagph 25 ml-for 39

3H] - el d8inptesial 37 IQI» reactionde Istoppautbyrmam 10eaMPEDTAM Substance P 7-11 is
quantified on RP-8 HPLC. The IC s, for inhibition of stromelysin activity and KI are calculated

from control reaction without the inhibitor,

The effect of compounds of the invention in-wivo can be determined in rabbls Typlcalty,
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 glycosamino-
glycan (S-GAG) fragments released into the joint are quantitated. Keratan sulfata is
measured by an inhibition ELISA using the method of Thonar (Thonar, E.J -M.A. Lenz,
M.E., Klinsworth, Q.K., Caterson, B., Pachman, L.M., Glickman, P., Kaiz, R., Huff, J.,
Keuttner, K.E., Arthr. Rheum. 28, 1367-1378 (1985)). Sulfated glyoosaminw are
measured by first digesting the synovial lavage with streptomyces hyaluronidase and then
measuﬂngDMdeebhdngushgﬂmemeﬂ\odde:borg(Gdd:erg.Handeibas. L.,
Connect. Tiss. Res. 24,, 265-275 (1990)). For an L.v. study, aoompoundlssohbmzedin

1 mL of PEG-400, and for a p.o. study, aoompomdbadmlnisteredlnSmLotforﬁﬂedm
starch per kilogram of body weight.



nmet al | oel astase as follows: About 2 ng of reconbi nant t runcat ed Bsﬁg 0
macr ophage netal | oel astase (FASEB Journal Vol. 8, Al 51, 1994) r B @

by Q Sepfigt £o0l um chromat ography I's incubated with t nds at
t he desi redﬂconcentratlons in the presence of 5 nM CaCl ?%WW
[3H el astin (60,000 cpnitube), and 20 gMTrls pH 8.0, at 37 C overni ght.
The sanples are spun In a mcrofuge” d ntrifuge at 12,000 rpmfor 15

m nutes. An aliquot of thQ supernatant is counted in a scintillation

counter to quantitate degraded [ 3Hl elastin. IC 0o's are determned froma
range of concentrations of the test conpounds and the percent inhibition of

For it Metrisépn etlBlatife @@Eﬁ) Yk 8 S el et/ Ro W, 1
det er minhibiticrsofftioé Uegvadaﬁibmdl{ *Hpélastininstraricatedecombinantiduse macrophage

Pro Le Arg-NH 2, Knigl%, C. G, WIllen- brock F., Mirphy,
ﬁ}ﬁ%%e% sﬁé’ el | ed pept I de for sensi t i ve continous assays of

the matAbbut of immmnmmtedﬁﬁaﬁsd mhbrophageﬁibtélﬁelas(asemsEB abemar epar ed

In 1009 congen nM Stock solutjons of Inhibitors are
preparé’ |anDX?gb %bIPHGﬁ h%%%’?ﬁ?rc‘?@“ W’@%"Q’%P‘IEW??W togwithy I IP%lmsa
sol ut i @artriﬁguﬂdw(otﬁwééﬁed cohdestRifons irsthe prékench of § nwcaet?hogﬁumﬁ DMEO

so tha final DVMSO concentration from i nhibi strate

diluti 60,000 cptube), @nd 20 mMJxissPH 80, 3¢ 37 oF puemight khesamplasrare (150
M Na@bu&i?l & 8oe59ifd‘d¥9€ir12%06' ﬁmrﬁ,rrﬂac!ﬁ?%gjéﬂl H@@Iut‘i&&ﬁ]snﬁu@gsﬁ 0 %

| $MBO once the substrate andlnlbtor are trate

‘concenti§ equnted b@wwi&hqmmag quanfitateglegradegl cHielasting IC.dsbwei deferminedat 37

- C. The gont'@ St eOncetitiag ?%%%M ronbin @ﬁi}ﬁm engt h
-of 320 nm and "an em Ssi on wavetﬁe%#’m run a‘?ﬁo reactlh%"ralra’f Rels

added iastiitysbtalaed t o appropriate wells of a 96 well microf|uor plate. The
reaction mxture |Is preincubated with the inhibitor for 30imin, the
reaction is started by the addition of MW enzyne and the fI uor escence

| nt ensﬂihp mlgblmgqﬁmaﬁdrooﬂmcmds dﬁommublpmMiﬁ-MMﬁ MMPb(nollagénasea] apdirt of
t he cu Qﬂﬁﬁg Ity. The inhibitipn results are
rrpesse as tﬂ& NAIb tor concerﬁ} J(E{El]sons‘g"ﬁat produced 50% i hhibition (1C 6
of the Stock solmt;msmsuhmthGMPr@Leu-GIyHtemnmwaFMQdﬂmgmmgm ClG.sWilleat , t he

rave. arios Fs MYy Ao fniah B BB ot Bl e 450, °

usual | mmammemuopmmims FEBS 22206, 263:265/¢1902)); ars peparedinr190i%n | C €0

Wo 01/ 'BKi80 ata%concentration 1.0 mM. Stock solutions of inhibitors are prepared h 100 %
DMSO. The Inhibitor is diluted into the assays from a solution in 100% DMSQ, and controls
substitute an equal volume of DMSO so that the final DMSO concentration from inhibitor
and substrate dilutions in all assays is 6.0%. Assays are performed in assay buffer (150 mM
NaC}, 10 mM CaClo, 50 mM Tris-C! pH7.5, 0.05% Bri]-35) containing 6.0 % DMSO once the
substrate and inhibitor are diluted into it. The substrate concentration used inj the assays is
10 pM. The test is canied out at 37 °C. The fiuorescence changes are monitored using an
excitation wavelength of 320 nm and an emission wavelength of 340 nm. Th'¢ reaction
mixture is added in duplicate to appropriate wells of a 96 well microfiuor plate:p. The reaction
mixture is preincubated with the inhibitor for 30 min, the reaction is started by the addition of
MMP enzyme and the fluorascence intensity s measured for 10 min. A time point that is on
a linear part of the curve Is chosen to determine the activity. The inhibition refults are
expressed as the inhibitor concentrations that produced 50% Iinhibition (Icaojoftheaetlvﬂy
in the control (non-inhibited) reaction. In this test, the compounds of the formula | and their
phanmacologically acceptable salts have an inhibiting concentration IC s [juiolfiire) of
0.0001 and 0.030, usually of 0.0002 to 0.010, for MMP2 and an inhibiting concentration IC s




0 9 FEB 2004 PCT/EPO0/ 17641 [}unoVlitre] of 0.0005 and 0. 125, usu *E% 2004
0.001 to 0.05, for MI1-MWP. Conpounds of formula | exhibit. an inhi
concent r WO 8H108Z? so for MWL (col | agenase 1) that is up teecriDaRed

hi gher than the IC 50 for MIl-MwP, generally it is about 40-fold to

200-fol d higher. Conmpounds of fornula.lygexhibit an inhibiting concentration
IC so for MWL that is up to 5000- fold higher than the ICso for MW2, for
most conmpounds of forrmula | it is attout 100-fold to 2000-fold hi gher The

The. car HRGORLAIERARE A% 25 ko afR AT b5 on MY MUY Cotmmguhdssf numan
MI1- MVROraRAEE] é)ﬂimﬂmfbnid%hbéﬁ&htﬁﬁ'lbgﬁjol' L Wnagg‘i E‘r@'t istfglgnee: The

Un| verS| of Tok Sat 0 Ki no I'nagawa,
e iR-id pighinthandhe K m ot MMM, geriesitichis, absummmumm;qmgm

arrpl [ f [ gé,cr_tpb oA

fol | ows CCA%ATGT Amm%nhﬁe sen® é%ﬂﬂ%rﬁhaﬁﬁ@%%#ﬁg&an
Ndel si feid highenthap the iGisoferr MMP2) R nsast compounds, of domhuB IEE/SHOGETEUMSRORT
AAAGTT%@G%? gor the anti sense priner possessing a BanH all with one
TGA stop codon f The resulting PCR product of a 519-bp fragnment Is
subdonCd between the NCSeI and BanmH uni que sites of pETlla (Stratagene).
The seq CD- MT1- MWP) Is verified by
the ABI Hﬁ&%ﬁ‘%&h‘im g?“q@{ﬁ:i’r@p@@&l?éﬁem kit with the ABI PRI SMIM
377 DNA sequencer (Perkin Elnmer). Expression and Purificatibn: The

subcl onWl-MVP Is used to transfect E. caol strain BL21[ DE3]
(Har ahaf; Mol . 13M 1983;166(4):657-W and expressed as |nsol uble

el ;?g%éggﬁm%d. milertiahe EORA aghiett SSUh et B A MT, i)
density %P (Pret. MM@WWBMWUSGBMWG Ul‘wmsitycbf\mwyo 1 ma
:;ggggﬁeﬁ’gﬂgﬁh’? ﬁ%ﬁé’dﬁ)sﬂ,,%é‘%e :%-I’E.C%L?al oh o | es are pqiég?aé'@da &Egﬁ?t he
har vest depndon),3 551u§5-r1§9l4)]é8 amplifieghyt paynidrase chainmaubog( &fs Ylv
oot pe tabd o poRe T CEXIXTERAE CAGEACERITEREAR i 68 bty %82{03223 of
6 Mur eémlﬁman fidel smauaptsbenamm ATG staRtCodbh Tanmememfcmbcmnzyrre
pha mc ALAATEERTEREECE R Hia fifisete Himel nodepperadiemt ks Gho A, | 1
20 M Tistap €ddoni{f). TheAbsuling' RERi piodutt bi'a 599-8p HERMERER stbelbRgd between the
Ndel and BamHi unique sites of pET11a (Stratagen). The sequence of catalytic domaln of
MT1-MMP (CD-MT1-MMP) is verified by the ABI PRISMTM dye terminator !wde sequencing
kit with the ABI PRISMTM 377 DNA sequencer (Perkin Elmer). :
Expression and Purification: The subcloned CD-MT1-MMP is used to transfect £, cof strain
BL21{DES] (Hanahan, D. J. Mol. Biol. 1983;168(4):557-80) and expressed gs insoluble a8
inclusion body materials. Transfectants are grown at 37 °C in 50 ml Luria-Bertani (LB)
medium in the presence of 50 g/ml ampicilin 1o a cell density of OD600 = 0,6-1.0, and CD-
MT1-MMP production is induced with 1 mM isopropyt-1-D-galactopyranoside (IPTG). After
treatments with 5 mg/ml lysozyme and 10 jig/ml DNase |, the inclusion bodies are prepared
from the harvested cells by using the detergent buffer containing 0.2 M NaC, 1%wiv
deoxycholic ack, and 1%v/v Nonidet P40, The solubilization is achieved by resuspending
the inclusion bodies in the solublitzation buffer composed of 6 M urea, 100 M 2-
mercaptosthanol, and 20 mM Tris-Cl, pH8.5. The enzyme Is purified and rehaturated using
10nﬂofa0$ephamsa(AmrshmPhannadaBiotedx)edumneqﬁbratﬁdmm5mM
CaCle, 0.02%viv NaN,.hmmMTm-clplﬂ.s.mrwammmmqummdme



are eluted with two volunes of a linear gradient of 0.5-1. M NaCl

col | ect hons (1 m each) are dialyzed for 6 h in fo%ﬁd
buffer. guper ex &00 col umm (1 X 15 cm (Amersham Phar madg

equi libarated in 20 nM Tris= , pH 71%2 5 mM CaCl2i 0.02% NaN3. The
desalted sanple is applied to Superdex 00 colum and chromat ogr aphed at
0.5 mvVmin. Fractions of 1 m are collected and 30 m allqupts are anal yzed
by i mmunobl ot.ting. Fractions showi ng the highest purity are: pool ed,
concentsamedirfien, the bound proteins areceluted with/tivolvoumdsidf adinbargradientiokd. 5ol at

2205 5 MifjeB S el chind b G, i G AIPRP 87 afhafithlesnfter,” '
sti rr ecSuperdexvB200 coliinr(t xinSecra) ( AmérslmmPhamda)risieqmlibmateﬂ lhream mrrhsﬂant
t n
P s & B8 SRR GRCR, oKy, Jbh Sebetle Suftis s abhies) forSumeBiox 6200 e i ved
L;g?t?dmemnzfg?gm;'ﬁt@grg ﬁ%ﬂjtﬁ %#OCAGT ?}aGCACAGCTTr CCTWSII:lz
AAGGOCUBEPR a1 ApRReh o ERRnREIHieg: Eracions SO0 MIRISHP S GURYAFP pesleds
1526 Ofconenti=Aed iri @ AmIdAVStied el Wih aﬁmﬁﬁi&fnﬁrﬁﬁé*&ﬁd stareumbw-&%%l Tﬁe
resul ti cDNA fra W subdoned | nto i te of rg&;nml i an
%?Eéel)ssﬁﬁ, |Mmte§§§)ceieh o bl@?’?w '“M GaClyp0.5 SQ986rown .
Dul becco'a Modified 5Essentlal %ﬁﬁ%&sﬂ%ﬁ%ﬁ%wﬁw hegitﬂ"fneg

i nact i Videde mwm@gmmwsnmupmiammﬂommmnﬂmmdmon at
37 Cin ahunmdified CO2 incubator. Cells 4eeded at 6 x ipP6 In 100 mMm

- dishes are transfected using a cal ci um phosphate precipitation method. 5 h
prior tMMPi{Gollagenasa Nnedi um Is replaced with fresh nedium Each dish is

w o peesiid\Thg cONA 89 nBinah dBusaeass B dhheldisd Bf PCRICONA dodiipliefn, . °°:
an addi RNAdsolated fiom mmaeysameumwrm GRLa367) The primioed, uaed 0 génerite

Fr om s daih s AUSAACETIARGHECATATBF ARAGCHRE ond BRgiitilapd A

enzymat cacmmmwcmammmm uucledtﬁleb saeo 1526 btwbtrapeitegedi um
o ocequi2un gBaihose GopHanh it umber XPE The FesuliR AR GomeRen) 1047,
84: 672&utitned Tito Nothshe pfammmhufeupmsronmuof paavmm (ﬂanmae . étal

J. Mol. Biol. 1986, 187(4):557-68). |

C127 cells (ATCC-mouse mammary tumor cell line) are grown in Dulbecco’ s Modified

Essential Medium supplemented with 10% heat inactivated fetal bovine sarum and 1X

antiblotic-antimycotic solution at 37 °C in a humidified CO , incubator. Cells $eeded at8x

10° in 100 mm dishes are transfected using a calcium phosphate precipitation method. 5 h

prior to transfection, medium is replaced with fresh medium. Each dish is transfected with

15 g of the expression vector. Cells ire washed twice with PBS 16-18 h aftdr transfection

and are incubated in growth medium for an additional 48 h. Clones are then selected by

incubation with the Neomycin related antibiotic G418 at a concentration of 400 pg/ml. Media

from selected clones are analyzedforooﬂagenaseexpressionbyanenzqu’ﬂcassay.

Expression and Purification: 16 liters of culture medium are concentrated to 1.6 liters and

the enzyme is isolated by the procedures described by Withelm et al. (Proc.; Natl. Acad. Sci.

(USA). 1987; 84: 6725-29). The final product is further purified on a Superose G-75

(Pharmacia/LKB, Piscataway, NJ) ge filtration column equiibrated in the essay buffer

containing 0.15 M NaCl. Enzyme is pooled and stored in aliquots at -70°C. F;iecmnblnam

0 9 FEB 2004 WO 01/10827 PCT/ EP00/ 07641 -13 sane buffer, th e bound ﬁ)g#@ ”fnll#




(Pharmaci a/ LI B, Piscataway, NJ) gel filtration colum equil I brated g FEBe 2004
assay buffer containing 0.15 M Nad. Enzyne is pooled and stored I n

al i quot s V@ 01/ABZT Reconbi nant 0 9 FEB 2004 WO 01/ 10827 P@EUTARM00ME941 - 14-
procol | agenase (43-45 kDa) is activated with 1 mM APMA (- Anj nophenyl nrcuric
acetate, |ICN Pharmaceuticals) for 2 hi#t. 37C, and the APMAIis renoved by
extensive dialysis against the assay buffer containing 0.15M NaC . The
activated enzyne (--36-kDa) is stored - frozen at -7OC until use.

Ut onar 1 21AYersf 14845 KPR isalRAba Luh B0 KNV St rSir oot SLO
The cDNACHRhatinagewicals) for Rdnalt37°CoandihasAPMA is reiidvéd by eﬁwneivatdm PCR of

gﬂ\lﬁe?g“ é%%@%ﬁeg%ﬁ%ﬁﬁ%@?@awﬁg HTlogo cel I s (LATCCH Brégl). The

CTCGAGT taenatCT0ACUm@EeCGATTTGAI corresponding to fuII Iength human

pro- MWP2 of the reported cDNA sequence, GenBank accession nunber J0321 0. :

The resulting 2.0 Kb PCR fragnent Is cloned Into EcoRi/*ho 1 site of pFAST

BAClvm_m@W) (Oollier I.E.,Wlhelm SI\/I Ei sen, A ., Marner,
el . L, Kronberger, A C., Bauer, E.A and

Gol dber (j’ﬁ ‘PGﬁ? g@lﬁ fhl@mm MMP2 isshoplissiby Pm@d&tohmdpﬁﬂdshehtuw

Purifi caléditnl Scithed,aTHY Univé W%ﬁm entdd]
transformed into DH OBAC c‘gﬁ[peten ce to pro %/g a rﬁ%m%@e
DNA. - ThdMP2dsaenertad by KGR of chbA derivediinun &N/ isolatadbirera mmeusel |'s
(Tn cel lArceist ).f q@g&g&m %'m%}! %%h ovi rus
are pl ag(ijie:ﬁ é?l'%(] t-gﬁt one T gens, nqaﬂare i‘%&ﬁ'&g—n tlter
st ocks EGGEEEES and CW‘BOAGMG@H@GQW QGGAT'FI'
confirng ﬁmi %Hgle of T ls:inf cted W|th
bacul OVI rus a@hcent rirruge ﬁthp #M?ﬁm (9 C%‘ SI ze
fi : tter tmmmmoaewelrhemmzumma | nbmmmamm ffbeltb?p -
gelatin er of in
n#A Tri & agsi %'p@lq ';é@ (Wﬂ‘ﬁ#ﬁ% @"ﬁ@ %’B‘B%' #mﬂ fleser
vvash: ng Griast, IG2AG Seltzeril. Lemnﬂbebgelx%g/@g%gf fBH_It_lﬁr,fE.M ad\BaldBerge QL gcb‘thrc]:
equi l i i ng 0 . e enzyne are sfored a
unti | ﬁ%ﬁ??ﬁWé "the purified proMtiP2 Is activated with 1 nM
APMA f orE:d:réssiaﬁarﬂﬁriﬁcaﬁon For baculovirus expression of r-proMMP2, pBAC-MMP2 is
transformed into DH10BAC competent cells to produce a r-proMMP2 bacmid DNA. The
recombinant bacmid DNA is transfected into cultured Insect cells (Tn cefis) fith Clifectin
reagent (Gibco BRL). Recombinant baculovirus are plaque purified to homdgeneity and are
used to generate high fiter stocks of the recombinant baculovirus. Expression of r-proMMP2
is confirmed by gelatin zymography. l
Culture fiuids of Tn cells infected with baculavimsareoanh'lfugedandﬁltrated through a
0.22 mm pore size filter to remove cell debris. The recombinant proMMP2 as absorbed o
|
gelatin Sepharose 4B (Pharmacia Biotech) In equilibration buffer of in 25 mM Tris-HCI (pH
7.5), 1 M NaCl, 10 mM CaCl,, 0.05% Bril 35 at 4°C. After washing the beads with
equilibration buffer, r-proMMP2 as eluted with eqwlbraﬁonbuﬁeroomaimng' 10% DMSO.
The enzyme are stored at 4°C untl activation. For assay, mepuriﬁedproMIfleisacﬂvatod
with 1 mM APMA for 1 hr at 37°C.

MMP9 , :

MMP2 is prepared form the culture medium of THP1 human monocytic leukemia cells
treated with TPA. THP1 cells are maintained in a culture of DMEM/F-12 with 10% FCS and
stimulated o produce pro-MMP9 with TPA (1 nM) in serum-iree medium fof 48 h. All



| P9 M9 is prepared formthe cul ture medi um of THPI human rmnocntg (FEB ZUQ'G
| eukem a cells treated with TPA. THPI cells are maintai ned in a cu
DI\/EI\/!F-J@? Wi/idk270% FCS and  stinulated to produce pro- MVE m&f‘(l nM
In serumtree nmediumfor 48 h. AN WD 01/10827 -15 0 9 FEB I

PCT/ EPOO/ 07641 purification procedures are carded out at 4C The 1 liters
of culture mediumis concentrated td&1 m by Centricon (Am con) and
applied to a colum (1 x 8 cm) of gelatin sepharose (Pharnacia)
equilibrated with 50 nM Tris-Cl (pH--8.0),300 mM NaCl. The fr ion -

cont ai rpusification-prddedaréssarel carrit out ah4d 15 ShaMSRets ofduitodd riiedierrm conddntrated. 300

R ‘@q@@ﬁeﬁtﬂ?@?‘gﬁ@'ﬂ%%Pﬁ%&%@@ﬂﬁﬁﬁ?@@% oElirpepnarcse |
ch |r_'2 r;ra}S (Pgauw{%?)t:fquiﬁbmm 60 aiM (l'iis-)Gl 360 N imlt'lgﬁsftf%drﬁgg 5gt mVIBECci: S aCI
o o onfaibg bre-DfEs s Sl 1050 B0 iy 0. N THS G (AH=B. 8 303 M e,

P

ooy o o Baly2bdl 4gaing %%“n”fwt‘%??'se’gmﬁ’)EE?""Z"%?%’?’%‘??89““1‘%‘6““%%5"“?? ™

CaCl angemriepsuang sybjectsd togops foephares 62 @xa’ﬁ@m)he APMA | 's
remvew.mwmmmwmq Héﬁé &ﬁﬁalm}@ @%ﬁmn\ap %q[he  pi va?s}é. d MvP9

l's stored frozen at -80 qut use -9 (82

kDa) | siS€inEed ak-80°C as 3&teckanddhe beerssaryamouns obgrriomm jsusaddpr activation.

(I\I_erf)lt glyi:ftro- Qﬂaﬁ’ﬁ?%ﬁ{m%% @'ﬂw&?@%&ﬁﬁs used as

t he onl 96@9@ in $0amM (pmvw) emiai;zingrlﬁormu NaGli10 sM C&Cl angt008% Brij-

- sol uti ogs r [ ratlon
- 1.0 n1\/l ys ar Bg‘?-:‘%r?orme‘egéi m&@#%rﬁn@ﬁ@%%&ﬁgﬁfﬁa ure |s.
added |m|mwammwm aclivatedMMPJ$ storébfrozen at+80® ORI use) at e and

preincubated at 372 for 30 min. The reaction |Is started by the addition of
0.5 hMof activated MW9. Stock solutions of each inhi bltor are prepared

by wi ngAssayldMMP9S0. Inhibitors are added into the assay mxture fromthe
cqual I RiaRa e GO ian USH & zeqn oo E@ﬁiﬁpﬂ Bl¢ FPHEO 1 om
i nhi bi t Nmemﬂamuhbbnﬁieadd I(nmm-m-él -mimhrmym Ny uiggcence | s
ot " BieryyOmR-NEL (et ThSti; ORaka, Japan) i Used s tha on %Jt‘}su&& mal

MMPs assay in this study at 25 uM. Stock solutions of the substrate are prepared in 100 %

DMSO at a concentration 1.0 mM. Assays are performed in MMP Assay Buffiar. The

reaction mixture is added in duplicate to appropriate welis of a 96 well microl:uor plate and

preincubated at 379 for 30 min. The reaction is started by the addition of 0.5 nM of activated

MMPS3. Stock solutions of each inhibitor are prepared by dissolving In 100%;DMSO.

inhibitors are added into the assay mixture from the diluted solution with 100% DMSO

prepared from the stock solutions. An equal volume of DMSO is added to controts, The final

concentration of DMSO from inhibltor and substrate solutions is 5.0%. The Iricrease of

fiuorescence Is monitored at 460 nm with excitation at 355 nm. Aﬁmopolntbnalinearpart

of the curve is chosen to determine the activity. Thelnhibiﬁonresulbareexﬂmssedasme

inhibitor concentration that produce 50% inhibition (Icm)oftheacﬂvﬂylnﬂ!qconu'ol

reaction,

The anti-tumor effect of compounds of formula I can also be demonstrated ejg. i vivo in
metastasis models using EGFP transfected HT1080 cells measuring the fludrescence
intensity of tumor cells metastasized into the lung of nude mice with intravenpusly injected




of the curve |Is chosen to determne the activity. The inhi b|t|on nﬁm Zﬂ']"
are expressed as the inhibitor concentration, that produce: 50% I

PC so) ofW@RAH1MTivity in thO control reaction. The anti-RquiErooefdsect of
compounds of fornmula | can al so be dermonstrated egg. In vi vo In netastasis
nodel s using EGFP transfected HT1080 cejd s neasuring the fl uorescence
intensity of tunor cells netastasized Into the lung of nudemce with

i ntravenously Injected WO 01/10827 -16 0 9 FEB 2004 PCT/ EPDO/ 07641 tunor

7OV, S unich dile B P b Bk ARG ot o B Bheg B 171 0s0:
Nude m dnjectionef turpercalls into BDFY mitel vei n a suspensi on of turTDr cells

[ 2x106 cells / 0.1 m of PBS (phosphate buffered saline)). Animals werO
dosed with conpounds p.o. at -1 hr and +5 hrs relative to the tinme of the

gel | d. tn JEGRR trmstbﬁtedﬂ«ﬁrﬁososuuwmlce(()wgg iﬂbmeafufj e mhaéé? h'%ﬁsﬁtfiislmt i 6;.? uy@

ose W a | am an secon a

p.m cOr?B@ I?a!g’av%?' ﬁjﬁﬂ%&?@?h@@ teLytigeacisalipe)l Animats mals e dosadwitly |

cel I ul owmpbaaﬂﬂ)hﬁndm@elﬂﬁveﬁﬁmﬂﬁﬁﬁdfmn% n al B aki n

ed to the control y 17, ungs were réenoved

was rou
from m Qa @r er that ther animals were d gﬁ?‘h&(l@a Bﬂm@d 1I°€ﬁ%ﬁ-tﬁ 8ad secondye
di vi ded gt 830 | ,%grgg 100
ng of tis uesﬂggﬁgﬁgﬁ%ﬁylvﬁﬁbﬁhhinﬁe ég‘ﬁ%e mcr oce%@%b
fol l owed‘eﬁ‘ﬁiﬂe WapBRlatiadaseqt &haokanwiceraday The vehitle alarieiwasner e
washed EDTA- 4
Na, 10m\/|%dil<ﬂHCCB H7. 4) %n?fsr&sﬁr e I odﬁgf‘ésg anﬁW%rggW 'I’d of PBS
at roomS@g l%ﬁ regimala; The ramayetilung tissussiwetdwdivided into pleces ohappeb:
m of 1 tand n, 0 23
m  of ezﬁﬁﬁ%kﬁ@ﬁg{a?;t S vtﬁéaﬁs ran?ﬁﬁ%k@% ﬁ%"%m&yﬁ" gé’siéﬁ% mul ti
p: ate. Thierocpoigfugeduhesfalipwed by tgentie homogenizativacandycehtriigagon. ﬁrmlcwwwEm fe
ate r 3@% I Ve th o

ép185 an Bd Q%érgeéfgééﬁl\%hgngﬁggéjﬁ&%ﬁh%%i@ﬁ%@?&ﬁg@ | zed per
I ]Ic<ng7g4uos/|lﬁ'§00hpl'lwtolyai§r0db@bd cells?mﬂnbswim ﬂbﬁﬂﬂ%&f&t rbBuitbﬁpé.IauﬁapzcePce
0 a e conmpound o
Exanpl eowwﬁlﬁeﬁiﬁjﬁ&hﬁﬂﬁ?ﬁgﬁﬂ& m&f’ﬁﬁg was studied
fol | owi rogntriegaiion ladd5000 pm for 5 min, 0.23 m! of each supematants w astransferred into the

well of a 96-well multi plate. The fluorescence intensity w as determined bypsing

fluorescence plate reader (Cytoflour Il) at the excitation and emission wavdilength of 485

and 530 nm, respectively. The obtained fluorescence was normalizedperllpng using the

wet lung weight. In this test a decrease in the fluorescence of74%oomparbdtothe vehicle

alone was determined for the compound of Example 68.

The B16-F10 melanoma experimental metastasis mode! was studled following the method
of Fidier. Cells were harvested by trypsinization and washed once with serum-containing
medium and three imes with cold PBS and then kept on ice. Mice were injected in the tail
vein with a suspension of tumor cells (2x10° cells / 0.1 mi of PBS). Animals/were dosed with
compounds p.o. at =1 hr +5hrs.23hrsand29hrsrelativetoﬂ19ﬁmeofﬂfeoelhjecﬂon
at the first two days (day 0, 1). Aftermatmaanlmalsweredosadmadayinmemnﬂng.
Compounds were administered as a suspension in 1 % carboxymethyl oellqlose (Wako,
Japan) at a dose of 120 mg/kg/dosing. Vehldealonewasadninisteredmthacontrolg'oup.
On day 14, thelungofmembeweremmovedafwrsauiﬁchgmoarimalsmmo
nusmbers of the tumor nodules were counted manually after fixing with Bouir’s solution (2 %
plcric acid in destilled water : 10 % formaldehyde neutral buffer solution : acetic acid = 15 :




of Fidler. Cells were harvested by trypsinization and washed once gg_.
serumcontalnlng mediumand three times with cold PBS and t hen ke\pﬂ rEB 2004
ice. Mopoogim2tnjected In the tail vein with a suspensimmmofompr cells
(2x10 Scells / 0.1 m of PBS). Aninmals; were dosed with cpnpounds p.o. at
-1 hr, +5 hrs, 23 his and 29 hrs relatjve to the tinme of tide cell

Injection at the first tw days (day 1). After that the animals were
dosed once a day in the norning. Corrpounds Were adm ni stered as a
suspension in 1 % carboxynethyl celluose (W Japan) at:a dose of 120

rrg/ kcg/QFo'Bf Wg}h'SM@&WSGHB%%u@MQW@@TTMU@ of HE % sampateddehem  On day
SrehiéiiaiGihe WaS dBleRina6r heBoifEbuAd bAExaHAE BBI CI g 69 animls and the
nurrbers 0 unt ed nan

e tunor nodul es were ¢ te 'y after fixing with
Boui fl's solution (2 ?6 picric add In destilied water :10 % fornal dehyde

et oL RS Ui SFths cBApolshP e inion(hah teuaided By 10527 -1
nodul esmedsufing thecgnopih ebhursan tumors khplahiad aubmuamslyem Balb/cmutleftroatadche
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I anagtlﬂnhlmﬂhchkmrsgrmbg eslr@nﬁerpenmtg hu;?fl?ehst mmhoum:BTZtﬁraerglggF;] e

InFIt ugt ﬁ&!’ﬁ%&?ﬂ?ﬁi@%%%ﬂe%@?%&ﬂﬂ ﬁé% %%P‘E’?"éﬁ'&@ Y9carci noma BT20
and MCradenobargihomal ASAcandiaumam ovariaharcifoma NIH-OVCARA Ci norra Col o 205,

human | ung adenocarci noma A549 and human ovari an carci noma: Nl H OVCAR3. The
~effect on tunor angi ogenesis can be deternmined e.g. in rats Inplanted Wth

Val ker Pidetisct ba titfdrangiogenbsieicanbe crahermﬂoat aneate leﬂ\lﬂl\oﬂhll@ml s of

The confABheES 55550 K el i %éﬁ&aimiea% oo & or

very hlghiaydyalﬂt@@{cgrﬁeg ﬁl@?ﬁﬁ‘imnt of di seases which respond to
i nhi bition of the activfi y of the enzynes MIl-MW and MVP2; Ost eopor osi s,

in particular, can be nentioned here, and also other diseases In whose

Cour se PR BofBSEHdRLd i RYMER! AHISEinatrR diradial And Erelthefefdrd very Highty €d
hyper cal caenml a, Pagers Di sease or the treatnent_ of baone net Estases and

al so i seitablaer thetrestmentof diseages which sespend ko inhibition ot
pr ocesssﬁzynms MR- MNP AL MNP2! OSteBorosis, C?%hi’ﬂcﬁl&%nﬂe*}ﬁe WBHES ald

formul a are useful for the treatnent beni gn or [I'gnant tunours

which r élﬁp@ﬁ&ftdb’em iniwhasa coprsethongfesamptionbyiostegaiasts ﬂammert @.ggtumor-
induced hypercalcaemia, Paget's Disease or the treatment of bone metastages and also
inflammatory processes in joints and bones and degeneratives processes inicarﬁlaglnws
tissue. In particular, the compounds of formula | are useful for the treatment pf benign or
malignant tumours which respond to inhibition of the enzymes MT1-MMP alid MMP2, o.g
breast, lung, bladder, colon, ovarian, brain, and skin cancer by inhibiting tUl'l:IOI' growth,
tumor metastasis, tumor progression or invasion and/or tumor angiogenesisjr They are able
to cause tumour regression and to prevent the growth of micrometastases. .

|

Other conditions to be treated with the compounds of the invention include rheumatold
arthritis, osteoarthritis, bronchial disorders (such as asthma by inhibiting the/degradation of
elastin), atherosclerotic conditions (by e.g. inhibiting rupture of atherosderoi:lc plaques), as
well as acute coronary syndrome, heart attacks (cardiac ischemia), strokes {cerebral
ischemia), restenosis after angloplasty, and also vascular ulcerations, ectasia and
aneurysms. Furmeromdiﬂonstobematodwimmeoompoundsofmeinve:nﬁonm
inflammatory demyelinating disorders of the nervous system in which myelin destruction or
loss Is involved (such as muitiple sclercsis), optic neuritis, neuromyelitis optica (Devic's




breast, lung, bladder, colon, ovarian, brain, and skin cancer by "ﬁ‘gbﬁéé%
t unor growth tunor netastasis, tunor progression or invasion and 04
tumor andYBQYATs. They are able to cause tumour regresse

prevent the growth of mcrometastases. Qther conditions to be treat ed W th

t he conpounds of the Invention Include.ygeumatoid arthritis,

osteoarthrtiis, bronchial disorders (such as asthma by inhibiting the:
degradation of elastln), atherosclerotic conditions (by e.g. Inhibiting

neart | i geRe). S SR e ARl Bls (Rucer aRranel ol neiies 3%3%&1”35. :

after a@MMwlthsabamwmbﬁenphé‘rﬁr Wourepithies sL@Pa$ RiH-YSns.
Furt her g&% nd b tre W th the conmpounds of the In entron are

i nfl am*rrga ry %ﬁnﬁ 'ﬁgte a&qn:{qsgey (ggseeiﬁemlmdgnsmyer in
dest r uc tulcenation), dbmanalswomnwh @ht Periadentalldi g&ga%@gm
neuritis B&gurff)ag?/ %H’ é vic's WO 01110827 -1

pCT/ EPOGH Grahnis disaase and dhe B candes tedted by tier ' S

di sease)ooﬁrdeMﬁOﬁhgagm nated encephal onyelitis, also defwyelinating
peripheral neuropathies such as Landry-Quilliain- Barre-Strohl syndrone for
notor defects; also tissue ulceration (e.g. epidermal and gastric

ul cer at iCRular app Wﬂﬁﬁﬁd‘@i&’&rﬁﬁ‘oﬂ el e, As

endom tri osrrs septic shock, rIP?amrat"(5'&;_;/"'&'% %@gﬁﬂgﬁﬂﬁ@am. sease
and t he flammation, Wb@tmﬂ%‘s {pherygiunyjseratitis; kefatdmnusr,l ar@ugrarm

appl i cat,bﬁﬂ,?,a QRFR L.ncl ude the tre rt of
ocul ar I nfl argrr{ir%ét ?ﬁ‘rjt corﬁgg§ ﬂ{ w&%%%?w %ﬁqa'é °“a|)t°
ker at oc Ghioknizepdversmeftfects) aucoma, reti nopat hi es, and al so their use in

conjunction with refractive surgery (laser or |ncrsronal) to mininmze
adverse effects. Certain netalloproteinase |Inhibitors have been reported to

al so | niGestain metalioprotainaseninhibitors havk GeeR réorfed T alspNHISIEihs l:fré@rlc.‘ﬂbn andF) .
e.g. TNF WChIS an %Hgép medi ator of inflammation. Thus,
compounde e b e?rﬂrwai‘r\”hhhrh%mmﬂwmr@fl n
manmmal s inﬂﬁmnﬁdheﬂl fcompounasBpine notic
o %ﬁwhﬁ erot | chﬂ?laques ﬁ%%&"?

conditi ons ca eval uat ed usi ng at heros
chol est & d rabbr ts which contain activated matrix netall oproteinases
as descri bed by Sukhova et al, Grculation 2Q 1404 (1994). The Inhibitory

ef f ect rix metall oproter nase enzyne activity In rabbi t
et her os %W compounds of the invention on atherosclerotic conditions ¢ can be

evaluated using atherosclerotic plaques from cholesterol-fed rabbits which contain activated
matrix metalloproteinases as described by Sukhova et al, Circulation 99, | H04 (1994). The
inhibitory effect on matrix metalloprotsinase enzyme activity in rabbit ameroscleroﬂc
plaquescanbedetennhedbylnsih:zymography asdesedbedbyGaliseta! J. Clin. !
Invest. 94, 2493 (1994), and is indicative of plaque rupture.

The effect on vascular aneurysms, e.g. the inhibition of aneurysm fonnaﬂoq:, can be
determined in experimental models such as Apo-E transgenic mice and/or I'.DL receptor
‘knockout mice. Abdominal aortic aneurysms represent a chronic degeneraﬁve condition
associated with a life-threatening risk of rupture. Aneurysm development can be
suppressed by the compounds of formula 1.

The effect on restenosis and vascular remodeling can be evaluated In the rat baloonad
carotid artery model. :



pl aques can be determned by in situ zynmography, as descri bed by IFE
al, J. din. Invest. X4.2493 (1994). and is Indicative of pI aque rup ur
The ef f scul ar aneurysns, e.g. the inhibition of

formati gﬁb(’g’g%&ge determ ned I n experinental nodels suctﬁg@%ﬁﬁl
transgenic mce and/or LDL receptor knockout m ce. Abdom naI aortic
aneurysms represent a chronic degeneraﬁ‘\/e condition assocjated with a
life-threatening risk of rupture. Aneurysm devel opnment can be suppressed by
t he conpounds of fornmula 1. The effect on restenosis and vascul ar

r enodel Thgeffeet ob dermyelinaing disorders of mehehﬂhb@ymem suchrasi mdltipletseleyosigidel . WO

01/10827 -19 0.9 F 2004 [ EPOO/ 41 The eff d |
di sor defan ks evaluateby Fpas g%q%ﬁ] OLEXRAf ﬁ '88(: @ﬂgg?g epr%&%ybﬂﬂs

eval uatiggniby, di§.aiddsetbddiby Gibels 6Bal, RICIAX mawxmmum)mm ne
encephal onyelltls in mce, e.g. as described by Gjbels et:al, J. din.

I nvest. 24,2177 (1994). The Invention relates especially to corrpounds of
formul mﬂainw&%oﬁlralatéiedp%cﬁuﬁ foRshouh@¥\8f forthiili I, wiigd@iacycl i ¢! or bicyclic

Q004
e.

car bocycLl c ary IS unsubstituted or nono-, dl- or. trI subsltuted by
| oner aR whydmmﬂomkew hydr oxy, hal ogen, cyano, trifl uoromnethyl,

phenoxy, ﬁ?c%ﬁé‘?ﬁl Chrbotyciid E Which s ﬁﬂfﬁsﬁﬂ%'rﬁéﬁcﬁddibdt bl OX Y

| ower a cyano, nitro, trifluoronet

| over - abipwen slivlo erﬁtmasv Wﬂmc@@ww.m &Elyelrom,eﬂwl whemhtw phenyl

unsubst t&,ﬁ%{md oﬁénod er ent
substlt‘h’é%s sﬁ%ec ed fromt g(ngup conS|x¥t| ng o'f;ﬂfre ftherrfied and

est er i f trifidotoythyt pr lowesajilylenedioxyipt o, | ower al'kyl thl o, substit ut ed and

?gflr;bz):‘ orn@%@ﬁggﬂg{e oupm ?Jc')‘rggggshgg%l ng%%@lﬁ&s a2| do
nitro, jslentiel prdiﬁetemhdubs}lmnth salected fromthegroup ondistingrod fred; etbetified and and
roav ) RSB S) BfSlos iRl Give? i iiiabd SR Sk pied L0700y
ar yl - | ophenyithioygrouys hbloben.ngremps, whizt ave inmhe dorm afifermyd ahd ketolgpdugeui ed by
phenoxy Stsf hemRBng ey er ValE oo, BfbR Ry SoRRBooy bt WETARNO. oxy,
| ower ah&ylhmidaaﬂiagﬁamlnwamuﬁd‘med or functionally modified sulfo groups;, free and

functionally modified carboxyl groups, carbamoyl, ureido, guanidino and cyaho;

carbocyclic aryl-lower alkyl which is unsubstituted or mono-, di- or trisubstitu#ed by lower

alkyl, lower alkoxy, hydroxy, halogen, cyano, Iriﬂuoromethyl. phenoxy or phd:nyl which is

unsubstituted or substituted by lower alkoxy, lower alkyl, halogen, cyano, n‘rq"o. '

trifluoromethyl or lower-alkylenedioxy in the carbocyclic moiety; I

substituted or unsubstituted heterocyclic-lower alkyl which is unsubstituted or substituted by

one, two or more identical or different substi tuents selected from the group q:onsisﬁng of

free, etherified and esterified hydroxyl groups; mercapto, lower alkylthio, sul:'}sututed and

unsubstituted phenyithio groups, halogen, oxo groups, which are in the form of formyl and

keto groups and corresponding acetals or ketals, azido, nitro, primary, secondary and

tertiary amino, acylamino, diacylamino and unmodified or functionally modified sulfo groups;

free and functionally modified carboxyl groups, carbamoyl, ureido, guanldinoandcyano ]

the heterocyciic molety;

Cs-Crcycloalkyl, which is unsubstituted or substituted by lower alkyl; ,

Cs-Cr-cycioalkyHower alkyl, which is unsubstituted orsubstimtedbylowera:!kyl;

hydroxy-lower alkyl, lower alkoxy-lower alkyl, lower alkyl-(thio, sulfiny! or sulfonyl)-dower

alkyl, amino-lower alkyl or mono- or di-lower alkylamino-lower alkyl;



|
trifluoronmethyl or |ower-alkylened foxy in the carbocyclic hoi ety;0§ FEB 2004
substituted or unsubstituted heterocydi o-1ower al kyl which |s unsubstituted
or subst WQO¥W8YYy one, two or nore identical or dlfferentpcqmiim,g‘gents
selected fromthe group fisting of free, etherifled and esterifled
hydroxyl groups; nercapto, |ower alkykgbi.o, substituted and; unsubstituted
phenyl t hi o groups, hal ogen, oxo groups, which are In the form of fornyl
and keto groups and corresponding acetals or ketals, azido; nitro,

pri mar YR? p%hy 4' tiary am no, acyl am no. di acyl am no and

unnodi flmgg @ dweir @Irmdl fied suffo groups; free andi functionally

nodi fie Wd@MMImmeMedmmebymaﬂw cyan, In the

het er oc ich |s unsLi bstituted or substituted

by + ovie SR i Xinich (SRSBRINNG oy encr.eor twbeRled iowes el emeerof

subst i t alkexy, ydiomyyehalagdny tyand) ikserometavashenoky br ﬁw%&h@ﬁffs 'ky'
OWEr a

mono. ofF kwe&w%'af ey, S ok, yaogeﬁ?«%gsnmm%mmo R is

hydr ogealkgleneédigi; al Kyl ; R- I's C3-Cr-cycloal kyl, which is upsubstituted or
substi t ted bé Iomer aIkyI carboc clic aryl, mhlch S unsubstltuted or

nmono- , rswstllytedhym two af inoryid ehtjeli oKy,
halogend' St it d or
subst uﬁﬂgﬁﬁmﬁw%ﬁ%ﬁ%ﬁ%ﬁ%@ﬁ sterifd
ri f1 uolpiRexl groups; aliy8ibilopsybstitutacbared ynsubstitat éd?lﬂﬁlbdlﬁups
unsubst hEHP Mt %??Im/ W | dent i cal di f.ferent
- substituenfs sef’ rom ’8?3%6" gtaﬁﬁé‘etﬁ IPHRR "‘%Pﬁ'@?ﬁ Band
est er i f aeejalsioy Ketaley azido.mitre, primary ssecondarg and tertikiy ddihﬁ,aqmﬂ::;::;i and .
unsubst | o which are In the
form of %ﬁ@%&ﬁ%&%ﬁ%@mﬁg azi do,
nitro, oyt uréidy, giéihidiho difdbdyaRbno, di acyl am no and
unnodi f | g@ or f n nal | i ed suffo groups; free and functionaly
modi fi el M@X@Wﬁiﬁ‘g %Hﬁﬁ%wbwﬂomm amer%liﬁ'snﬁ%nrcﬁﬂerent
het erocmwenhsdhotédmlhé HePfied ngw
i denti caI or di ffe{? t| tuent S sn?g‘gféeddbf rom tﬁ'eﬂgrgtgu cgﬂ& | ng of
free, dl?’@"?! BUbstiuted and unsybstitutechpheayl pmne.r
al kyl t h halogémlbscblgimﬂwhﬁﬁ d@ﬁﬂh&%ﬁ#bﬁg"ﬂhw Ikbtt] GrolpSHRS oprresponding
acetals or ketals, azido, nitro, primary, secondary and tertiary amino, acylamino.
dlacylamino and unmedified or functionally modified sulfo groups; free andfpnctionally
modiﬁedearboxw groups, carbamoyl, ureldo, guanidino and cyano;
or lower alkyl;

Als C+-Cs alkylen unsubstituted or substituted by lower alkyl; .
qls 1-5; and

R is Cz-Cralkyl, which is mono-, di- o trisubstituted by halogen, nitro, lower| acyloxy,
uiflucromethoxy, cyano, C;—C.—cydoalkylorca-crheteroaryloomprisingonqlaortwo
heteroatoms selected from the group consisting of O, S and N, vmlchismslbsﬂunedor
substituted by lower alkyl; or :
G;-C;-akenylorcrcralkynyLMheMGmeisunsubsﬁmtedormonoL di- or
trisubstituted by halogen, nitro, lower acyloxy, trifluoromethoxy, cyano, G;—¢,—cyc!oalkylor
c:&-he&emauylmpdslngmeaMohebmahmsselectedﬁomhegm:pmndsﬁngof

O, S and N, which s unsubstituted or substituted by lower alkyk

mmmmwmpmmmphmamryw
salts. .



hal ogen, oxo groups, which are In the formof fonnyl and keto gro pg; Eﬁdz
correspondlng acetals or ketals, azido, nitro, prinary, secondarﬁ E 004

tertiar acyl am no, diacylam no and unnodified or 1y
nodi fi eéwgr?ll;figuér oups; free and functionally nodified ca‘?"ff?t)}%;/\‘fo z&gups

car banoyl, ureldo, guanidino and cyan;_ or lower alkyl; Ais:C -C3 al kylen
unsubstltut ed or substituted by | ower” %‘I'kyl gl s1- 6; and R1ls C 2-Cr-alkyl,
which is nmono-, di- or trisubstituted by hal ogen, nitro, lower! a cYl oxY,

trifluoronet hoxy, cyan, Ca-C5-cydoal kyl or GsCe-heteroaryl conprising one
or two heteroatorns selected fromthe group coraftV of 0, 3 and N. which

2o e By RiATedIFR sRmpeBha Bt 1oty L ¥R s1 i { uted or mono. dl- or

tr |6 S ubsm‘ i byerdgbry, substitgted orunsubsstittedaryl, dowsr IRy, sdbsnﬁ:{adqxr@ﬁséh t%%ﬂt’edt cyan. C
Sel bit ety an Yot A, ARbRAGEORnsuBSTtod haTorS -l 2k, subsdnted.t o
or sub%rlﬂﬁMﬂhﬁW&Maﬁ&uﬂ%brW 1/1%,ﬂ48\ﬁ3?827 f%yprodrug

derivat| ves ar ceut cal accept able salts.
FEB 20 c%‘ﬁé- gfakicd, l&“@bﬁ%bmlocﬁquﬁﬁlﬂbwﬂmer ein R

is hydrammmiﬁuh@ﬁérwerﬁbnmlamw&r p&il % ruigh; @l kyl; substituted or
Su

unsubstijuted - car bocycl ic aryl-1ower alky strtuted or unsubstituted
het er ocijdisiydioger prlower glkyl ubst i t uted or unsubstituted C3- Ccydoal kyl ,

substi tpigq M%BP&MM&WW bR} W "“FM wer
al kyl, | ovve'F‘ koxy ower al ky 5 kg"?b m&?‘/‘#’ %%&dig
sul fony‘!")’l-ﬁ'd%ﬁlut Kynsubstitied hetareeyclic Royl, Qtriomaikyl.or di -1 oler
al kyi amy %‘r"ﬁﬁ mg%w mq ;lal kyl; R3 Is substituted or
-_unsubstltut égg\%gy‘% cycloal kyr, substitu elgl”o Substltut ed carbocyclic
aryl, sqisst-btuted or unsubstltut ed heterocyclic aryl, or lower alKkyl;

Ris C-Cr-alkyl, which is mono-, di- or trisubstituted by halogen, nitro, lower hcyloxy,

trifluoromethoxy or cyano; Cs-Cralkenyl or Cs-Cr-alkynyl, which in each case is

unsubstituted or mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,

trifluoromethoxy or cyano; ;

and pharmaceutically acceptable prodrug derivatives; and pharmaceutically acceptable

salts thereof.

Furthermore, a compound of formula 1 is preferred, wherein

R, is hydrogen, lower alkyl, or :

carbocyclic aryl-lower alkyl which is unsubstituted or mono-, di- or h‘isubstltuted by lower
alkyl, lower alkoxy, hydroxy, halogen, cyano, trifiuoromethyl, phenoxy or phenyl which is
unsubstituted or substituted by lower alkoxy, iower alkyl, halogen, cyano, nitjo,
trifluoromethyl or lower-alkylenedioxy in the carbocyclic molety; '

R: is hydrogen or Jower alkyl;

Ry is C3-Cr-cycloalkyl, which is unsubstituted or substituted by lower alkyl,
carbocyclic aryl, which is unsubstituted or mono-, di- or trisubstituted by lower alkyl, lower
alkoxy, hydroxy, di-lower alkyl amino, halogen, cyano, trifluoromethyl, phenaoxy triazolyl,

. imidazolyl, morpholinyl, pyrrolidinyl, piperidinyl, tetrazolyl, pyrrolyl, furyl, thienyl, morphofinyl
lower alkyl, quinolinyl lower alkyl, imidazolyl lower allyl and triazotyl lower alkyl or phenyl
which is unsubstituted or substituted by lower alkoxy, lower alkyl, halogen, cyano, nitro,
trifluoromethyl or lower-alkylenedioxy; |
hetemcycﬂcaryl.wﬂ&lsunabsﬂNtedors;bsﬁhﬁedbyme.Mommom@enﬂcala




A ls Cl1-C3 al kyl en unsubstituted or substituted by |ower alkyl; 90 gngﬁ 52004
R1ls C-C -alkyl, which I's nono-, dl- or trisubstituted by hal ogen, )

| ower BcW@ay/10821ril' | uor onet hoxy or cyano; C3-Cral kenyl @®CTEPGET6al kynyl ,
which in each case is wunsubstituted or nmono-, di- or trisubstituted by

hal ogen, nitro, |ower acyloxy, triflugsomethoxy or cyano; and

phar maceutical |y acceptabl e prodrug derivatives; and pharmaceutically
acceptable salts thereof. Furthernore, a conmpound of formula 1 is

I e e B o St "

al kyl',  InyoRixyPdrsape; metaite MsweraicAnds) su %&l}b
phenyl which I's unsubsti t’)ljlt eg or subst | tut ed b I ower aI kox | o af kyl ,
hal ogen,halagen, oxn groyps, which ane jp the form %WﬁﬁBQPBRWWe

car bocy dicatalPbrHetals, Fkids; nitied pRGEHR eéoérgiﬁmﬂ iavd Bﬁiana doa' kyl,

which is unsubstltuted or substituted ower , Tc aryl,

whi ch | Siagylagipe Mumogmmnwmwwmmwgmmm tmeﬁomlllyyl

lt(r)\iA?iruomit%d Mﬁoxy tr.%aﬁ%}%ﬁg@@wm rpﬁolc?lfﬂyl

pyr 1 oi i chetameyahylhichiisrrisubstituted oo sybstityted by opé, twoior wiore identicat pr different

ana 11 doritpo it HaisEigafinm 6 b s . Mﬁww oo by

I IO\II<\BIr algroups mmtoh ﬂz\hﬂalwd?sﬂbsﬂmdh :and unsubstituted phenyi d b ordl gwer
al kyl e 0X et er o4y ich Ls upsupstitute or su Stlt ted by
one ! ¢ a0, S BBLPS; ith Ble e Bt sSmib e ok SPHBREGEIRD, 07041
dlt Lf erfemﬁ 3 B*ﬂ hitne f ﬂ pheher ki b inlbr[(elet h
etherifi nd esterifie ro rou ca o omer al ky o,
substit Gﬁg %i{ﬂ@ﬁwgm’gﬂm W@%ps

whi ch arfodified 8&bbR Grdtips! crbambyl2Oréide? ngfrespondl ng acetals

or ketals, azido, nitro, primary, secondary and teftiary am no, acylam no,
di acyl anPW8T @kl unnodi fied or functionally nodified sulfo groups; free and

L;g(r:]'él onglg ¢|C§Hﬂyﬁh%ﬁﬁiﬁﬂﬁbrmed W% ur el do, guani di no and
qistor2;
R is C-Cr-alkyl, which is mono-, di- or trisubstittted by halogen, nitro, lower acyloxy,
triflucromethoxy, cyano, C3-Cs-cycloalkyl or Cs-Ce-heteroaryl comprising oﬁeortwo
heteroatoms selected from the group consisting of O, S and N, michisun$ubsﬁu1tador
substituted by lower alkyl; or
Cs-Cr-alkenyl or C5-Cr-alkynyl, Mlneachcaseisumubshwtedormno- di- or
trisubstituted by halogen, nitro, lower acyloxy, trifluoromethoxy, cyano,c;-,cs-cyc!oa!kylor '
Cx-Ce-heteroaryl comprising one or two heteroatoms selected from the group consisting of &3
O, S and N, which is unsubstituted or substituted by lower atkyl;
and pharmaceutically acceptable prodrug deﬂvaﬂvos,andpham:aceuﬂcallyaooeptablo
salts thereof.

The invention relates in particular to compounds of formuia |, wherein .
R, Is hydrogen, bweralkyl.orabsﬁmtedormsubsﬁunedoarbocyclcaryl—bweralkyl

Rz is hydrogen or lower alkyl;
mhmamcwmwmw
aryl, substituted or unsubstituted heterocyclic aryl, or lower alkyt;
A i3 C-C; alkylen unsubstituted or substituted by lower alkyl;



het erocyclyl, which is unsubstituted or substituted by one, two or (I"®'FER 1200;'
i dentical or different substituents selected fromthe group consisting o
free, etpglhhhdsad and esterifled hydroxyl groups; Mer CaptpreriiRies

al kyl t hi o, substituted and unsubstftuted phenylthio groups,. halogen, oxo
groups, which are In the form of forny% and' keto groups and correspondi ng
acetal s or ketals, azido, nitro, prine %/ secondary and tertiary am no,
acytam no, di acyl am no and unnodi fied or functionally nodified sulfo

groups; free and functionally nodified carboxyl groups, carbanoyl, ureldo,
guani dimis bo2:Aneh: or lower alkyl; A 1S Cl1-C3 al kyI en unsubstituted or

SUSt RS BNl Hono Sl iinelile el ey ol g, Tone 1

cyan, Cmﬂ@omemqmldtwaw WIRMOWJWGDMM casdis het er oat ons

sel ecte 0 nsubstl tuted or
-Substitu "&8@'{‘{&8 r%&’rl:f?k@ Eﬁhﬁﬁ%ﬂ&jﬁ Q@H@%%P“@mh%g%b?yﬁueagh casg S
unsubstinﬂuelammnoxymt@yam:h - or tr| subst ituted by hal ogen, nitro, |ower

acyl o rifluor ang cl.oalkyl or C3-C. -heteroaryl
coﬁprrg?ﬂ@péﬂ%&%?ﬁ?maﬁihpﬁy R?fgré%%'f’ 'Bmht( e grog consisting ofy 0,
S and NR, lsttiydrogen, lowee dligl, os slitsstituted ecurisubstivured calbbspyclic and-lgwerraiggeut i cal |y

accept afl rodru eri v tives; and pharnaceutlcally acceptable salts
t her eof ! %dm?é‘gﬂq es in particular to conmpounds of fornula 1,

wher ei NRRIs smsbm:&dmubmw 6310'7Lcy Kyk pRéryl Whith IDinsubBtitisfdd drihéib-

car bocycl i c arykl al k | |s hydrogen or | oner, al kyl; R3 is
subsftj® %@M@EB@S‘? towasallkoxuJdrny Bod?wﬁﬁﬁ%'mmiﬂﬁit ed

. car bocy garbamod, HifluoFdmethyl tume&o LIB\%:'&I iéiwe%gﬂa n; Or |owver
alkyl; Als C -C3 alkylen unsubstltu ed or substitute by | ower aryI 09
FEB 200RYvidyl Rysimidyb Pyl imidazoiyt enyl, bgnzathiegy, fryl, heazefu

C2- C7- abkadotyl WHia2blyl; or WP alykli - Or tr| substituted by hal ogen, nltro, | ower
acyi oxy, trlfl uororret hoxy of cyan; C3-Cral ken or C3-Cr-al kynyl, which In
each caldsCsCs §éﬂt°9r°'ﬁﬂh%ﬂhﬂ9db¥|mm{‘msubstltut ed by hal ogen,

nitro, h(y\@rmggyl oxy
R is Co-Cr-alkyl, which is mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy or cyano; Ca-Cr-alkenyl or C3-Cr-alkynyl, which in each casb is
unsubstituted or mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy or cyano; i
and their pharmaceutically acceptable prodrug derivatives and their phannaceutically
acceptable salts.

The invention relates in particular to compounds of formula 1, wherein
R, is hydrogen, lower alkyl, or phenyi lower alkyl;

Rz is hydrogen or lower alkyl; :
Rjs is phenyl which is unsubstituted or monosubstituted by lower alkyl, Iower ‘alkoxy,
hydroxy, nitro, amino, lower-alkyl amino, carbamoyl, friflucromethyl, lower alkyllhio or
halogen; pyridyl, or lower alkyt;

A is C4-C; alkylen unsubstituted or substituted by lower alkyt;

qistor2;

R is C-Ci-alkyl, which Is mono-, di- or trisubstituted by halogen, nltm.lowerawloxy
trifluoromethoxy or cyano; mwwmc,c,-ammylmmmmmc,—mm
and their phanmaceutically acceptable prodmgderlvativesandmelrphamnapouﬂeally
acceptable salts.




trifluoromethoxy or cyano. Conpounds of formula | which are: prefer D FEBe 2004
those in which R |Is hydrogen, |ower alkyl, or substituted or unsubstituted
car bocycWQ0IAW§2 | ower al kyl; R2 Is hydrogen or |ower al PEY/EPRBO76S1
substituted or unsubstituted C 3-C7-cydoal kyl; phenyl which Is

unsubstituted or nono- or diubstituted2dy | ower alkyl, |ower alkoxy,

hydroxy, nitro, amino, |ower-alkyl amno, carbarnoyl, trifluoronethyl,
trifluoronethoxy, |ower alkylthlo, |ower acyloxy or hal ogen; pyridyl,
pyrimdyl, pyrryl, imdazolyl, Indolyl, thienyl, benzothlenyl, furyl,
benzafuranyl, oxazolyl, thiazolyl; or lower alkyl; Als Cl1-C3 al kyl en
unsubst inmmd:lar,wmbeuhdaﬁddnm;lalmehhbminwm | or 2; Ris C2-C7-alkyl,

whi ch | di 5 rsubst te _hal ogen, nitro, |ower acyloxy,
trifl uoﬁaﬁﬂﬁw a?t'PS" %ﬁwﬁ!cm ‘or C3-Cral kynyl, which in each
cash istlimnydvsgeﬁ,ut ed or nono-, di- or trisubstitutted by hal ogen, nitro,
| oner a tr| fI ororre r.cyanq; and their pharmaceutically
accept a ojf‘é?lw ?‘\s/ é’é’ﬁﬁau‘ﬂ’ﬂ or ialogenneeloweealkyl, accept abl e

salts. mgd,.qyﬂ]mm reI ates In particular to conmpounds of fornula i,
wher ein R, i s hydrogen, |ower alkyl, or phenyl lower alkyl; R2 Is hydrogen
or | onefig] kyl; R3 Is phenyl which Is unsubstituted or nonosubstihited by

Lg\r/\ﬁ;rrgﬂ(wtrlfl or?ﬂfe&?ﬁy&?on?y Wﬁ# oha%(?re“ Hré%dggen &Woﬂ@ | ower

al kyl ; aiGayallemytinsubst i t ut ed or substituted by lower alkyl; g

|th ngaaaﬁlﬂta}dﬁ'aﬁ\;.\e% cyl*gxy, %#@F%&?@&&@%@@Wy

r CTaker egteptablasalihs\ved Cs- Cral kynyl; and their pharmaceutically :
accept abl e prodrug derivatives and thelr P~~aY acceptable salts. 0 9 FEB
2004 WD 01/10827 PCT/ EPOO/ 07641 -24

One preferred embodiment of the invention relates to compounds of formula I, wherein
R, is hydrogen;

Rz is hydrogen;

Ra Is phenyl monosubstituted by lower alkoxy or halogen;

A is Cy-C; alkylen;

qis 1;

R Is unsubstituted C3-Cs-alkenyl, in which the double bond is terminally Iocated or
unsubstituted C3-Cs-alkynyl, in which the triple bond s terminally located:;

and to thelr pharmaceutically acceptable prodrug derivatives and their phammaceutically
acceptable salts.

Another preferred embodiment of the invention relates to compounds of formula I, wherein
_ Ry is hydrogen; .

R; is hydrogen; :

Rs is phenyl monosubstituted by lower alkoxy or halogen;

A is methylen or ethylen;

qis 1;

R Is unbranched C-C-alkyl, which Is temminally monosubstituted by halogeh;

and to their pharmaceutically acceptable prodmgderlvaﬂvesandthelrprmmmeuﬁealy

acceptable salts.



In particular, conpounds of formula | are preferred, In which R0 8sFEB 2004
hydr ogen, |ower al kyl, or phenyl |ower alkyl; Rz is hydrogen; R3 |Is phenyl
nonosubswobirteagy by | ower al koxy or hal ogen; or |ower alky ;l‘IEPﬁbf{)T%aPl_C?’
al kylen; gisl; Ris C2-Cr7-alkyl, which is nmono- or trisubstituted by
hal ogen; unsubstituted 0 3 C3-al kenyl_ggrg‘r_ unsubstittuted C3-Cr7-al kynyl; and
their pharmaceutically acceptabl e prod?ug derivatives and their
pharmaceutically acceptable salts. One preferred enbodi mrent of the

i nventi,on relates to conpounds of formula 1, wherein Rl Is hydrogen; R2 Is
hydrogé??',y%’?’?%{EWF‘PPHH%WQWQ’%LMWM ower al koxy or halogen; Ais

C4-C3 a,hyhﬁgggﬁ'y&é}mgripb% ?‘L"{%& | kenyl, in which the double bond is

termnally ated; or “unsubst -C-alkynyl, in which the triple
bond i St&hyAMEN:y | ocated; and to their pharmaceutical ly acceptable -

b of er 50" Shobar st Wil indbBeIRA Y bhbtminks VSRR MRS of formul s 1,
wher ei Pheryl whichis ynsuRsiituterbor mohg-bralimbstitiidiby Ipheratkyl /Towesaliesy t ut ed by
Ca- o AYHERY. o, MM Bower cheyr el Mlciier Shofamibe: Gy RmPgEMorametiyt ¢ neir
D il sl B Acylah halogen.e20f kBt RERIRARY | 02! |V
ot of or YOI, SpesBiry STZER, o, Koy, A are. Mozl er Bbeinquioolied 2l k1
or phergwerlatio imidakoht lower alkyl, triazolyl lower alkyl;

pyridyl, pyrimidyl, pyrryl, imidazolyl, indolyl, thienyl, benzothienyl, furyl, benzofuranyl,

oxazolyl, thiazolyl, which in each case are unsubstituted or substituted by lower alkyl or

halogen;

heterocyclyl, which is unsubstituted or substituted by lower alkyl and which is selected from

the group consisting of piperidinyi, morpholinyl, pyrrolidinyl, pyrrolinyl, piperazinyl and

tetrahydropyranyl;

A is methylen or ethylen;

qis1;

R is C-Cr-alkyl, which is mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,

trifiuoromethoxy, cyano, Cs-Cs-cycloalkyl or Cy-Ce-heteroaryl comprising one or two

heteroatoms selected from the group consisting of O, S, and N which is unsubstituted or

substituted by lower alkyl; Cs-Cr-alkenyl or Cs-Cr-alkynyl, which in each case Is

unsubstituted or mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,

Irifluoromethoxy, cyano; Cs-Cs-cycloalkyl or Cs-Ce-heteroaryl comprising one or two

hetercatoms selected from the group consisting of O, S, and N, which Is unsubstituted or

substituted by lower alkyl

and their pharmaceutically acceptable prodrug derivatives and pharmaceutically acceptable
salts.

A more preferred embodiment of the invention relates to compounds of formula |, wherein
Ry is hydrogen, lower alkyl, or phenyl iower alky; |

R2 is hydrogen; .

Rs is phenyl which Is unsubstituted or mono- or disubstituted by lower alkyl, lower alkoxy, di-
lower alkyl amino, halogen, triazolyl, imidazolyl, morpholinyl, pymolidinyl, piperidinyl,
tetrazolyl, pyrrolys, furyl, thienyl, morpholinyl lower alkyl, quinoliny! lower alkyl, imidazolyl



Rx is hydrogen; R3 is C3-C7-cycloal kyl, which I's unsubstituted or ﬂ%rFEB 7004
substituted by | ower alkyl; phenyl which is unsubstituted or nono-

di subst i W@ eut10837 | ower al kyl, |over al koxy, hydroxy, nitregT/E¥io/adsss! OVer
al kyl am no, di-Ilower alkyl am no, carbanoyl, trifluoronethyl,
trifluoronethoxy, |ower alkylthlo, | owes, acyl oxy, hal ogen, triazolyl,

| m dazol yf, norpholinyl, pyrrolidinyl, ?)I peridinyl, tetrazolyl, pyrrolyl,

furyl, thienyl, norpholinyl |ower al kyI qgui nol nyl 1 ower alkyl, imdazolyl
| ower akov%/ tr| azol |l | ower alkyl; pyri dyl, pyrimdyl, pynyl. Imdazolyl,
i ndol yl % Joyveri 'I ; furyI benzofuranyl, oxazolyl, thiazolyl,

whi ch Immﬁ gﬂg‘ !,S%F tuted by | ower alkyl or
hal ogen; heterocyclyl bﬁl‘l ch |s unsubstiitu br substituted by | ower alkyl
and whi bateracysiyl, Msﬂfﬁnbslmhtsd@dmidoissselmleﬂjmﬁ th greup dongldting of

A1 8 o PR nLFiBe Al by B iy pBala2 i A% Gy Shrapicr oPy

tri subsﬂism&hvlam hal ogen, nitro, |lower acyloxy. trifluoromethoxy. cyan.
C3- C6- c§ci+ al kyl or.C3-Cs-heteroaryi conprising one or two heteroatons
sel ecte rbmthe group consisting of 0, S. and N which |Is unsubstituted or

substi t i leainsybstituted CatGeralkeriy®-iLwhidhahe \double Hond (s tefthinally locatélli Ch | n each
case is,_uns d ,or nono d trlsubstltuted by hal ogen, nitro,
| ower awﬁ#bﬁm W!Ph'%?ﬁﬁllﬁbw isdormiea| ﬂ@qaté},ocg@gm pchadGsy |
conpri s mrs\wrmihﬂlﬁheﬁém@?é@sft sﬁﬁﬂ&{ goif ng of 0.
S, m;nltl ngl\/\'?nnch IS E‘!Mlsﬂl!tut ed or substituted fﬂ‘% é’ffy;ﬂ%" 'g '?heir

phar mac SiAnosubs der| vatives and pharmaceutically

ggﬁgghﬁgbs‘eg? formul a 1 V\,herel n rﬂ%%%n%%%%%ﬁ es to..__;
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a) by reacting a compound of the formula i
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in which R, q, Ry and R; are as defined above for compounds of the formula ! and the black
circular plane indicates that the compound is bound to a polymer resin, free functional
groups present in the compound, if necessary, being protected by easily detachable

protective groups, in a suitable solvent, e.g. tetrahydrofuran, first with triphenyiphosphine,
an alcohol of the structure i,

HO-A-R, L)
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Cs-al kyl, which Is termnally nonosubstituted or trisubstituted by hal ogen,
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phar mac ' Y, ble prodru erjvatives; and pharmaceutically
accept a%@h ngﬂ@%@a‘ g'ﬁt’)l‘gs PB?%Bﬂ _ 'sm@qrdr'?ﬂﬁﬁsammamhﬂed

phar mac by basilyldejachableyireteLtivedgrodps e, Sieaccordants With me:?agaﬂs%t ﬁﬁ\l:{i& )
accept agla@y}alt areﬁ%red b rocesses known per se, for exanple a) by
react i n§*8 8fﬂ9§[]r"i'cf° %#]‘F‘g'”Pﬂe‘é injo the fupgtienal@roups and them txzleave as
def i nedthaipraduct of theceactiondfon? thel (RAyrheY 5ihdy'a faRferrBSctih3dth i '54.&[4 pl ane
I ndi cat e%flti hat w C ng%und s bound to a ygoal y?rger rI‘BESI n:%ﬁ ee unceﬁﬁonal
Woups pafe i@ sy %ﬁﬁ?’ﬁ n®g- dichipeamathane, or hei ng protected by easily
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first wpth triphenyi phosphine, an alcohol of the structure IIl, HO A-RS
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the principle of latent functd o- 'nalibei ng in a formwhich can be

converted into the functional grdups a8y to cleave the pr@\ﬂhct of the
reaction fromthe polyne Nyt her reaction with trifluoroacetic

in which R, q, A, R,, Rz and R; are as defined above for compounds of the formula 1, free
functional groups present in the compound, if necessary, being protected by easily
detachable protective groups, in a suitable solvent, e.g. dichloromethane, first with

oxalylchloride in dimethylformamide and then with hydroxylamine in a mixture of water and
tetrahydrofuran, or

c) by reacting a compound of the formula V
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conpound of the formula IV RL R in Wiich R g, A Rl, Rz and R3 are

defi ned N®EIB2Z¥ conpounds of the fornmula I, free functquﬁhma@ﬂups
present In the conpound, If necessary, being protected by easily

detachabl e protective groups, in a suiLbghle solvent, e.g. dichloronethane,
first with oxalyichioride in dinethylfornmam de and then w th hydroxyl am ne
in a nixture of wat er and tetrahydrofuran, or ¢c) by reacting a conmpound of
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for the preparation of a salt, converting a resulting free conpound of the
formula | into a salt or, if necessary for preparation of a free conpound,

conver t Prgesseabyand ¢)@re prefersd for comppundacbf térmiutee! havhieh B ilandRLarelRiH r ee
compoun %En‘ﬁ c) are preferred for conpounds of formula | in
whi ch Rﬂw'gﬁ%?%ﬁg otﬁﬁg hydrogen at the sane tinme. The above processes
are described In nore detail bel ow

The above processes are described in more detail below:

The end substances of the formula | can contain substituents which can also be used as
protective groups in starting substances for the preparation of other end substances of the
formula 1. Unless otherwise evident from the context, “protective groups” in this text, are

therefore only those easily detachable groups which are not a constituent of the particular
desired end substance of the formula |,

Protective groups, their introduction and their detachment are described, for example, in
“Protective Groups in Organic Chemistry”, Plenum Press, London, New York 1973, and in
"Methoden der organischen Chemie" [Methods of Organic Chemistry], Houben-Weyl, 4th
Edition, Volume 15/, Georg- Thieme-Verlag, Stutigart 1974 and in T. W. Greens,
*Protective Groups in Organic Synthesis”, John Wiley & Sons, New York 1981. It is
characteristic of protective groups that they can be detached easily, i.e. without undesirable

side reactions taking place, for example by solvolysis, reduction, photolysis or also under
physiological conditions.

Protection of free functional groups in the starting material of the formula Il Is as a rule not
necessary. If desired, free carboxyl or amino groups in the radicals R,R4, RzorRyofa
compound of formula 11, IIL, IV or V can be present in protected form. Functional groups,
such as, in particular, leaving groups, for example halogen orwluenosﬁlfonate. however,
can aiso be present, in accordance with the principle of latent functionality, in a form which
can be converted into one of the functional groups according to formula 1. Thus, a protected
amino group, e.g. incorporated in radical R, can first be set free by detaching the amino-
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easily a e acyl- am me etherifie rcapt oam no or
2-acyl ?%&?&%hém%' iy o MMMOQ£WHO gr oup,
acyl | sunsiibstitatedras sabstiuhed,donxatrh Biphaloferd lowsraiy or RRODRY elapRC!
avi ng,, for exa no r an atons, in particular an al kane-
car boxy??’goﬂc?’d’%m' MWMM& b’&‘,"’ef akoxycarhamg by
hal ogenwhith & branciwd i theat {Ahé fivbr aikyFradical SHEUMERY stbStitttedin the 1
substltutid for exanple %halo en, lower alkoxy or hitro, or of a
car boni & QM 11 le Wrmf%wtﬁwﬂwm
al kanoyaryimethéxycaboh@with onedst td ary? fadidels) WhicH are PpréterabRMHeng whiGRY - such
as 2-hal oacetyl,. In particular
unsubstituted or mono- or polysubstituted, for example by lower alkyl, in particular tert-lower
alkyl, such as teri-butyl, lower alkoxy, such as methoxy, hydroxyl, halogen, for example
chlorine, and/or nitro, such as unsubstituted or substituted benzyloxycarbonyl, for example
4-nitro-benzyioxycarbonyl, or unsubstituted or substituted diphenylmethoxycarbonyl, for
example benzhydryloxycarbonyl or di-(4-methoxyphenyl)-methoxycarbonyl, aroyimethoxy-
carbonyl, in which the aroyl group Is preferably benzoyl which is unsubstituted or substi-
tuted, for example by halogen, such as bromine, for example phenacyloxycarbonyl, 2-halo-
lower alkoxycarbonyl, for example 2,2,2-trichloroethoxycarbonyl, 2-bromoethoxy-carbonyl or
2-lodoethoxycarbonyl, or 2-(trisubstituted silyl}-ethoxycarbonyl, in which the substituents
independently of one another are each an aliphatic, araliphatic, cycloaliphatic or aromatic
hydrocarbon radical which has not more than 15 C atoms and s unsubstituted or substi-
tuted, for example substituted by lower alkyl, lower alkoxy, aryl, halogen or nitro, such as
cotresponding unsubstituted or substituted lower alkyl, phenyl-lower alkyi, cycloalkyl or
pheny!, for example 2-tri-lower alkyisilylethoxycarbonyl, such as 2-trimethylsityl-ethoxy-
carbonyl or 2-(ci-n-butyl-methyl-silyf)-ethoxycarbonyl, or 2-triarylsilylethoxycarbonyl, such as
2-triphenyisilylethoxycarbonyl.
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al koxycarbonyl, for exanple tart-butyl oxycarbonyl, aryl nethoxycarbonyl
with one or two aryl radicals, which are preferably phenyl which is
unsubstituted or nono- or polysubstituted, for exanple by lower alkyl, in
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or substWMﬁ%%P% *by | ower al kyl, |ower alkoxy,

aryl, hal ogen or nitro, such as correspondl ng unsubstitut ed or substituted
Iomer aIk r aI C oal kyl or phenyl, for exanple 2 -
- M| ower ég@%@% @H)\%'éaﬂ ‘%ﬁﬂb MW'W@W&W acyl
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In an ar uted or sy %‘H“tﬁﬁ far example by fowasajkyl, sugh a$ methyhor, tert-

trlaryl raaownsd o]
“subst iyt ut eg or uﬂ’gtjbs?ly:?fhuatsel?j.I B‘r@?% %%w g?’gﬁ’é}sh@r@r'“r or

e?ﬁrrp! fe 1 of a carbenic, gﬂﬂel&aﬁtw ask qaubaric acid lowarndlky halfraster, Ag I
et heri |Wﬁ)§ th% radi ca
s, in parti cuI ar, aryl t | 0 o%rgﬁbpw Wf%ﬁﬂ% S
parti culampih %2'Wmdﬂwmmm¢mboawmmmﬁ-yl.ffmrexﬂmpm e by

| ower ald%,?ﬁw Xpr tert-butyl, |ower alkoxy, such as nethoxy,
hal ogen, su as ¢ rine, and/or nitro. A correspondi ng am no- protective
group |Is, for exanple, 4-nltrophenylthio. )
Preferred amino-protective groups are acyl radicals of carbonic acid half-esters, in particutar
tert-butyloxycarbonyl, benzyloxycarbonyl which is unsubstituted or substituted, for example .
as defined, for example 4-nitro-benzyloxycarbonyl, or diphenyimethoxycarbony!, or 2-halo-
fower alkoxycarbonyl, such as 2,2,2-trichlorethoxycarbonyl, and furthermore trityl or formy.

Preferred protected carboxyl groups are, for example, tert-butoxycarbonyl, benzyloxy-
carbonyl or diphenylmethoxycarbonyl which are unsubstituted or substituted, or 2 -trimethyl-
silyl-ethoxycarbonyt.

The reaction between the derivative of the formula Il and the alcohol of the formula Il can
be carried out in suitable inert solvents, If possible, on the basis of the physical nature of
the alcohol of the formula I, however, the reaction can also be carried out without a foreign
solvent, and the alcohol of the formula Jil is employed In a large excess, for example a
hundred times the equivalent amount, both as the reagent and as the solvent. The reaction
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The protsctive groups which are not a constituent of the desired end product of the formula
| are detached in a manner known per se, for example by means of solvolysis, in particular
hydrolysis, alcoholysis or acidolysis, or by means of reduction, in particular hydrogenolysis
or chemical reduction, if necessary in stages or simultaneously. The detachment of the
protective groups can be carried out before, after or simultaneously with the cleavage of the
product from the polymer resin.

A protected amino group is set free in a manner known per se and, depending on the
nature of the protective groups, in diverse manners, preferably by means of solvolysls or
reduction. 2-Halo-Jower alkoxycarbonylamino (if appropriate after conversion of a 2-bromo-
lower alkoxycarbonylamino group into a 2-odo-lower alkoxycarbonylamino group), aroyl-
methoxycarbonylamino or 4-nitrobenzyloxycarbonylamino can be spiit, for example, by
treatment with a suitable chemical reducing agent, such as zinc in the presence of a
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The starting material of the formula Il is obtained as follows:

In the first stage, a compound of formula VI

0 Q
X
R, R,

in which R, and R; are as defined above for compounds of the formula | is reacted first with
a coupling reagent like O-(1 2-dihydro-2-oxo-1-pyridyl)-N,N,N’,N"-tetramethyluronium-
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by 2-hal oacetyl, for exanple 2-chloroacetyl, can be set free by treatnent
with thiourea In the presence of a bad®-or with a thiolate salt, such as

an alkali netal thiolate, of urea and subsequent sohrolysis, such as
al coholysis or hydrolysis, of the condensation product fornmed. An am no

gr ?Upt ﬁbﬁmm IHW(BMiBﬁ!r&Moet Emﬁbm@ﬂd ﬁﬁ-ﬁﬁﬂ /N NS R idéﬁ’a f?n:{ﬁr t ﬁd
into the i no rofluoric acid sa ic
suppl i e@etfhv ‘F‘B‘ée F@OM@%F bge,wr?ﬁg Bwra%lz‘?ﬁ"'l'ﬁgnww ) NTbL’r‘s

obt ai negetalm andé‘%b nihﬁl-h%ﬂhbfo‘i)hoﬁmﬁt tha pmne&aph;mfeuf cﬁt&ﬁd%/

whi ch R are as defined above for conpounds of for
r eact ed®yiableramine,£.9-Nwethyidiisppropylaming. in ajspitable §°lvqntcsuch Ilke dichloro-

hydr o- 2 Noth £ Wi BIiRGo 1/ 10827
PCT) Epon ans: A e el Robh Rmpbratufd TRk Bolftiehd i
O ( 3, 4- tesing jsplaledhand shaken- twmﬂhrreaiimessom periodhof N5 toy60 maiputes, e.g. 30

rcr}e'z flly|2umugl%tgQE@WE%P@ﬁTﬁUWWBf@MmG solution to provide a compound

(t et r anekfomnula Mllr oni um hexaf | uor ophosphat in the presence of
di met hyl acetam de and a suitable amne, e.g. N-ethyldiisopropyl amne, In
a suitable solvent, such |ike dichloro- nethane, and then at room

el ortrityl polystyrene resin. The resinis
ree times for a period of 15 to 60 m nutes,
~e.g. 30 mnutes, with g AT yepgepar ed di chl or omet hane/ pi peri di ne
solution to provi dega _obnmpyund . of for la VIl in whigmthe black circular
pl ane i ndicates tha T nd to a polynmer resin and in which
R, and R2 are as defined abg7eyf ounds of the formula |I. If R and R2
are both hydrogen preferabllg tlle first?stage |s carried out as follows: the
am nooxy-2-chlortrityl polystyrene resin |Is mxed in a suitable solvent,
such i ke dichloro- methane, with a conpound of formula VI, in which R
and R2 are both hydrogen, In the presence of 1- hydroxybenzotrlazole

hydr at e irammmmmmmpmriwmm that theccampeund ésshoundrig amolymereesimen
treat ed 5 i wilel B BhaH, a8 85 UHhEd hbveTor SABuhGS BRthE dthfida IT"E

if Ry and R; are both hydrogen preferably the first stage Is carried out as follows: the
aminooxy-2-chlortrityl polystyrens resin is mixed in a suitable solvent, such like dichloro-
methane, with a compound of formula V1, in which R 4 and R; are both hydrogen, in the
presence of 1-hydroxybenzotriazole hydrate and 1,3-diisopropylcarbodiimide and the
resulting mixture then treated with N;etlﬁl-dlisopropylamlne at room temperature, The
obtained resin is isolated and shaken twice for a period of 15 to 45 minutes, e.g. 20
minutes, with a freshly prepared dichloromethane/piperidine solution to provide a compound
of formula Vi, in which the black circular plane indicates that the compound is bound to a
‘polymer resin and in which R, and R; are both hydrogen.

In the second stage, the compound of forrula VIl is reacted with a compound of formula
vill

(viin)



obtained resin Is Isolated and shaken twi ce for a period of 15 toﬂ4%|:EB 2004
m nut es 20 mnutes, with a freshly prepared

di chl oroﬁ%@gyﬁﬁlbi perldine solution to provide a conpound pcafEfBifedha VI |,
in which the black circular piano Indicates that the conpound is bound to a
"polymer resin and In which R and R2 -g34e- both hydrogen. In the second
stage, the conpound of fornmula VIl is reacted with a conpound of fornula
VIl (viil) 09 FEB 2004 WO 01/10827 PCT/ EP0O0/ 07641 -34 in which R and ¢
are as defined above for conpounds of the fornula | and Y is a suitable

| eavi ng group, preferably hal ogen, su chl orine, brom ne or |odine,
optionally in the presence of 4-gimet yridine and a suitable
am ne, e.g. N—ethyldllsopropylan1ﬁb sui tabl e solvent, e.g.

di chl oronet hane. The starting matgr’lad; of the fornula V is obtained as
follows: In the first stage, a conpound of formula IXODN.'"R3 R4 in
which R3 I's as defined above for conpounds of the formula 1. R4 is

hyd C2 al kyl tituted

O s ot T Which #id o 8hd s abfitbolBnie for dirbuids Glline Kbl band kis a euitable

get hyl e mMmpmmmmmsumwe?m?mwagmMm% % .%i,?ﬁ.per %I yh
et ween oun (0] or nul a | C
R, and ﬁ@’g‘*ﬁéé’gfs‘%&?%@éﬂy%wﬂd%ﬁnﬂ &yBakla amine, 0. N-smulglilsppropmunmesim s

met hyl arsuitable sbivent, elie dichisemenand, tri et hyI am ne or anot her suitable am ne
and MgSO 4 to afford a conpound of fornmul aXl 001) 0 9 FEB 2004 WO 01/10827
PCT/ EPOO/ 07641 - 35

The starting material of the formula V is obtained as follows:

In the first stage, a compound of formula X

OYD\RS (1X)

R,

in which R; is as defined above for compounds of the formula I, R 4 is hydrogen or lower
alkyl and D is C,-C;, alkylen, unsubstituted or substituted by lower alkyl, Is reacted in a
suitable solvent, e.g. methylen-chioride, at a temperature between - 10°C and + 15 °C,
preferably between 0°C and + 5°C, with a compound of formula X

H
F‘s\o N, + Hel

A e

in whlchH.andRzaraasdeﬂnedaboveforoompoundsofmeformmalandH s is methyl or

ethyl in the presence of triethylamine or another suitable amine and MgSO , 1o afford a
compound of formula X3

(a)



i'n which Rl, R2 and R3 are as defined above for conmpounds of the f[pggcggl 200’!
R 4 is hydrogen or lower alkyl, R5 Is nethyl or ethyl and Dis Ci-

al kyl en. second stage, the compound of fornula Xl mﬁﬁ@&kﬁp W th
sodiun1gg?gﬁgﬁg?de in a suitable solvent, e.g. In a nix?t?e 0
tetrahydrofuran and nethanol at a tenperature between -15C and 5 C
preferably -10C and 0C, or anot her hy@ﬁdgen donating agent to afford a
conmpound of forrmula XIl A 1--1R3 In which AA. R, R2 and R3 are as defined
above for conpounds of the formula | and R5 is nethyl or ethyl. In the
third stage the compound of fornmul@ Xl I |Is reacted wth a conmpound of
formula VI11' OR-4 (M11"} Infmhi is hypdrogen, g Is as defined above
for conpounds of the formula S suregbl e | eavi ng group,

pref erably hal ogen, such as chlori rqmine or"lodine, in a suitable
solvent, e.g. dichloronethane, In #égence of a suitable amno, e.g.
triethylamne, to give a conpound of fornula XIIl 0 9 FEB 2004 WO 01/ 10827
PCT/ EPOO/ 07641 -36 RL (OR)q In which R is hydrogen and q, A, R1, R2 are

ot byt . T WRAERE B4 e ferd BT RENNSatlg fofibomioBiiRs 8 the RAMIE. K S Pt e
by r eacariloseraliil,y/ib evetiyl os ethiylandD tscC dCsalltylem salt with thionyl chloride

In dinethylformanm de or anot her suitable solvent at a tenperature of 60 C
to 70 C, preferably 65 C. In the fourth stage the conpound of formula Xi1I

| s r eacindbe sédondastagay thaccothpiund of fonnala X1 ¥s réaBteP#i) sodiunibohydiideSin as
IS a suitable |eaving group,

defi ned ve f{or. compoun of fornula.l and.,Y
pref er a 9 h,e'gg?dbﬂ ,%%‘%‘ﬁ%?ﬂﬂ%my%maﬂ%am&mmﬁﬂvm presence
. of K 2Qs#twebn -159CandS MG préferably -10TC &t O Io?aﬁ@thueﬁyd;-(\o?h' rOdonati
- di net hyg,ormam' de &o {af orq(a conpound EP formul a , (&p)adngagentto
nd of formula XIi

ord a compou
H
Ry ' o)
~o NG A
R, R,

in which A, Ry, Rz and R; are as defined above for compounds of the formulal and R g is
methyt or ethyl. '

In the third stage the compound of formula X!l Is reacted with a compound of formula VI’

v /@-«m (Vi)
S

kY

O O

in which R’ is hydrogen, q is as defined above for compounds of the formulaland Yis a
suitable leaving group, preferably halogen, such as chlorine, bromine or lodine, in a suitable
solvent, o.g. dichloromethane, in the presence of a suitable amine, e.g. triethylamins, to
give a compound of formula XIlIl

NN



inwhich R g A Rl, R2 and R3 are as defined above for conpoundsf)df FFBEZUD'I
formula | and R is methyl or ethyl. Inthe fifth stage the conpound o
fornul a MOPE1082T t her reacted with an alkali netal hydroxgEgrpd@ndesl! OH
In a suitable solvent or mxture of its, e.g. a mxture of

tetrahydrof uran, an al cohol and wat er, 460 give a conmpound of formula IV In
which R g, AA N R2 and R3 are as defined above for conpounds of the
formula I. 0 9 FEB 2004 WO 01/10827 PCT/ EP0O0/ 07641 -37 In the sixth stage
t he conpound of fornmula IV is reacted with a conmpound of formula XVi (XVl)
and a carbodiimide, like 1-ethyl-3-(3-difethyianm nopropyl)-carbodiinide, in
the presence of 1- hydroxybenzotrmzol@e In a suitable solvent, |ike

di met hyl f ormani de, at a tenpBsatufle befwgen -5 C and + 10 C preferably 0

Cand 5 C, to give a conpound onor mul 8V which R, gq, A Rla R2 and R3
are as defined above for corrpoundﬁ of the oyl A conpound of formula
Viii' can also be reacted with a cdnmpoundq orrrul"a XI'V before the

reaction with a conpound of fornula Al as descri bed above. General process
condi tions Free conpounds of the formula I which are obtainable by the

process tles can verted into their salts
In a maﬁmer E%\%ﬂ'ﬁ@tégeg'o r@@?"e‘?’é% byar?P%gPM prior.earepousds stitheabl e
der i vat forawia kanddds is mathyleratinil.cA bompohd sfdommila VIR irewhidhiR is nYant ©
the congg h dISSO|V d.ln suj t abl e sol vent, exanple
an et her %%&%W % PF@LMF‘“HF@”( Rl 1 i@?&ﬁlcbbﬂf&:hally
tetrahyummmmaommsuwaeomnmmeﬂnpsm ot 66 *8"8 B, f or exanpl e
free Cabﬂﬁ%h ﬁqg;os are treated, for exanple, wth a swtabFé base, for
exanpl e™a 'V | &, carbonate or bicarbonate, for salt formation. |somer
m xtures obtai nabl e according to the invention can be separated into the

I ndi vi dﬁha{ha 'ﬂ}nﬁﬁ h}n? a_nmanner _known r se, for exanple racernates can be
separ at ¢ the campaund:af fgmmula Xlikis reacted with 8 compound offormuladaygent s
and preparation of the diastereoner m xture thus obtained, for exanple by
means of fractional crystallization. The abovenent!| oned rations can be
carried out under reaction codRtions (nmown per so, in(Xhg absence or,
usual ly, presence of solvents or dRuents, preferably those which are Inert

t owar ds, t he rea ents_used and di ssol ve these in the absence or presence of
cat al ysfitwhich R s as defined above for compounds of formula 1 and Y is a suitable leaving

group, preferably halogen, such as chiorine, bromine or iodine, in the presence of K ;COj, at

room temperature in a suitable solvent, e.g. dimethylformamide, to afford a compound of
formula XV,

N N xv)

o

inwhichR, q, A, R1, Rz and R; are as defined above for compounds of the formula | and R 5
is methyl or ethyl.

In the fifth stage the compound of formula XV is further reacted with an alkali metal
hydroxide, e.g. LIOH, in a suitable solvent or mixture of solvents, 6.g. a mixture of
hau'ahydroiuran.analooholandwater.bgiveaoompomdoffonnulaNinthR.q.A.
R1, R2 and Rs are as defined above for compounds of the formula ).



I,

condensati on agents (for exanple phosphorus pentoxide) or neutralqyngEB 2004
agents, for 0 9 FEB 2004 WD 01/10827 PCT/ EPO0O/ 07641 -38 exanple bases, 1n
parti cul ' gen bases, such as triethylam ne hydrochl gt en- ding
on the na 3&%&%? the reaction and/or of the reaction partéﬁ#ﬁﬁympgg?at a
reduced, normal or elevated tenperature, for exanple in the tenperature
range from about - 80 C to about 20037 preferably fromabout - 20 Cto
about 150C, for exanple at the boiling point of the solvent used or at
room tenperature, under atnospheric pressure or in a closed vessel, if
appropriate under pressure, and/or in an inert atnosphere, for exanple
under | tr.oge nospher e. e reaction condi.tions stated specifically
I'n eacﬁn@&@x@rsga%a&pﬁmungd_ {;’é'm" q!ﬁ%i’%ﬁﬁ'éﬁ#’sa serapoyng ofdomyla XV1 wat er
al cohol s, for exanple |ower alkyihydroxides, such as nethanol, ethanel,
propanol or, In particular, butanol, diols, such as ethylene glycol,

triols, such as glycerol, or ol s, such as phenol, acid am des,

for exanple carboxylic acid anfdes, Sifch as dinmet hyl f or mam d@{vi)

di met hyl acretam de or 1, 3-dinmethyl- 3,4,5,6-tetrahydro-2(1 H)-pyrianidi none
(DWPU), carboxylic adds, in particular formc acid or acetic acid, amdes

oxanpl <8 EnBEuinine Hel By (ST RORPRPRBAA Fa b b ppera et '

et her s, 1-bydroxytenzdiriazolel inct suitablarsolvent; like dingsthytformalnide; da tesipesdture

ot byl PEREe it IGERI RErc ifigeR % B 5 EClngive 8 odepuiofofmBe Fins, such
as acetwhich R, lgeA, Re,iRL: anvdiRglaredasdefinad Above fof compounds viithedorm@al.er s, such as

.ethyl acetate, bisal kanesul fines, such as dinethyl sulfoxide,
nitrogen-contai ning heterocyclic conpounds, such as pyridine,

hydr ocaAleompouhdof foraial Il cincilscbé fsatd Vithd caripdlMilol AsmulPX VB AORhE S -
such as_bepzen t ol uene ,or, xyl e s), or, mxtures of these solvents, it
bei ng ﬁ&E@?%@P&PW"QG{P&éF’@rﬁ Ga¥echosen in each case for the
abovenent foned reactions. The customary processes are used for working up
t he conpounds of the formula | which can be obtained or their salts, for
exanpl e=SBRERLPIOERSS CANGHIONSS s reagents; recrystal lization; chromat ography,
for exanple partition, lon or gel chromatography, In particular preparative
partition between an inorganic and

hi gh prgssure l'i quid hronato?ra hy;

or gani c ?@Iwﬂﬂﬁﬁg e fomauly W%%@m&mm&m% #nd bava saltrionming: r

ot i on  Proplities @af bBLohenEtHiRts thek saits VA eﬁﬂﬁﬁn&&ﬂ&ﬁﬁ' : S ikamMpRy

hygr oscgforc salts; won; filtration; washi n% | ssof’\eﬁ éngg:d by
treatment with acids or suitable derivatives thereof, for example by addition of the acid in
question to the compound of the formula | dissolved In a suitable solvent, for example an
ether, such as a cyclic ether, in particular dioxane, and especially tetrahydrofuran. Com-

. pounds of the formula | with acid groups, for example free carboxyl groups, are treated, for

: . example, with a suitable base, for example a hydroxide, carbonate or bicarbonate, for salt

formation.

Isomer mixtures obtainable according to the invention can be separated into the individual
isomers in a manner known per se, for example racemates can be separated by formation
of salts with optically pure salt-forming reagents and preparation of the diastereomer
mixture thus obtained, for example by means of fractional crystallization.

The abovementioned reactions can be camied out under reaction conditions known per se,
in the absence or, usually, presence of solvents or diluents, preferably those which are inert
towards the reagents used and dissolve these, in the absence or presence of catalysts,
condensation agents (for example phosphorus pentoxide) or neutralizing agents, for




W R T

evaporation (if necessary In vacuo or under a high vacuun) distil|G@iEEB 2004
crystallization, for exanple of the resulting conpounds in the formof an
oi | or fV@IVH82hother liquor, it also 0 9 FEB 2004 WO O¥chPEib607641

PCT/ EPOO/ 07641 -39 bei ng possible for the product to be seeded with a
crystal of the end product; or a conhiggtion of two or nore of the working
up steps nentioned, which can also be enployed repeatedly. Starting
materials and Intermnmedi ates can be used in the pure formfor exanple after

wor ki ng nentioned last, in partly purified formor else, for
exanpl e,exéﬁpéecal? saé‘pff Qitragep bases, sueh as triethylamipe hydrechlotide, depeni onshi p

bet ween difgon thmatodsot the idaetidrPanBibicofthd fbaﬁ:ﬁt(ﬁ;'n \ﬁeérgﬁ%ar[)tg "dlaadud ornggnélor m of

salts, the, free conpounds and their salts a €l ow are

under st F¥®leygindismperatusg, for @xampledn the teperaiure sargafram abatt, 8023C % alSout

meani ng ddgec | a r ounds | f the conpounds contain
salt-form ng' %?ﬁ%’ﬁ@p@ e%ﬁmgg%ga%iﬁﬁ@i rt%g[rpi%a(ﬂtgg m@ﬁa Point f the .
obt ai nedsolvent used aratrodm temiperaiese, undet dtosphéricsrbsture 6P d B65etfGassb
exanpl €q i’%ﬁﬁgl‘\’/@ F?S d for# h@ cri\éstal | 1 zation. Those starting !

subst ance e WIPCHUTEL Rres3ue, angor iy anipam simesphsre. for example under acnitegenbed
above asatmesphetel arly val uabl e are preferably enployed in the process of
the present Invention. The invention also relates to those enbodi nent
forns of the process in which a conpound obtainable as an internediate at

any pr oCHeereaétR@CconditoRs Stabsd ' t he missing
| RNt oBEh Sheorars el

process steps are carried out, stance is forned
under the reaction conditions or |Is used in the formof a derivative, for

Formul & el ahd pla ard 10r RUADE, WBEF F§L06: B ERielciie ARV, o
g, R arfchasmeathanolsihangdprepanpbor, i particylan, batanalf mobesdmmwbnapﬁmwe
Pearh, (A B GRErOY) Rkl R Ko abon Mo 20 by
easi |y comuyihacidpmidescsuchasyimathylfomirmide, dimethylacetamide or 1,3-dimethyl-
3,4,5,6-tetrahydro-2(1H)-pyrimidinone (DMPU), carboxylic acids, in particular formic acid or
acetic acid, amides of inorganic acids, such as hexamethylphosphoric acid triamide, ethers,
for example cyclicethers, such as tetrahydrofuran or dioxane, or acyclic ethers, such as
diethyl ether or ethylene glycol dimethy! ether, halogenated hydrocarbons, such as halo-
lower alkanes, for example methylene chioride or chioroform, ketones, such as acetone,
nitriles, such as acetonitrile, acid anhydrides, such as acstic anhydride, esters, such as
ethyl acetate, bisalkanesulfines, such as dimethyl sulfoxide, nitrogen-containing heterocyclic
compounds, such as pyridine, hydrocarbons, for example lower alkanes, such as heptane,
or aromatics, such as benzene, toluene or xylene(s), or mixtures of these solvents, it being

possible for the suitable solvents to be chosen in each case for the abovementioned
reactions.

The customary processes are used for working up the compounds of the formuta | which
canbeobmhedorﬂ\elrsans,forexamplesolvolysisofexcessreagem: recrystallization;
chromatography, for example partition, ion or gel chromatography, in particular preparative
high pressure lquid chromatography:; partition between an inorganic and organic solvent
phase;memsmmlexhacﬁm,hpamnaraﬂwaddiﬂmﬂmmhmasingmebasbnyw
the salt content; drying over hygroscopic salts; digestion; filtration; washing; dissolving;
evapomﬂmﬁfmcesearyhvawoorunderaﬂghvamm);dsﬂbﬂauayshﬂzaﬁomm
exampleofmemstﬂhgoompoundshmefonnofanoiorﬁmnmemom«liquor.nalso



can be used as starting material for the preparation of the corrpOL[]wgsFEq 2004

the formula |I. The invention also relates to the conpounds of the for
IV A"N which R gq, A R, R2 and R3 are as defi above for
corrpouncli%iogﬁll g formula I, free functional groups pr esg?ﬂdr 41

conpound, if necessary, being protected by easily detachable protective

groups, which can be used as starting-®&terial for the preparation of the
conpounds of the formula I. The invention also relates to the conmpounds of
the formula V (V) (R ginwhi ¢c hR qgq, A Rl, RR and R2 are as defined

above fbeing pogsibla ftr thd ptodact by deaddd witha ecé-yétalrwmmﬂi prIUGEPSr 1 esent I n
e easily detachabl e

h
or ot cot RIRbgsn R VR AT e of PeovtdBa Op ieps amenliageduntieh Gan ke boic

pr epar agmployéd repedionpounds of the fornula 1. The invention also relates
to the conpounds of the fornmula Vill 0 9 FEB 2004 WD 01/10827
PCT/ EPOO/ 07641 -4d in which R1s as defined above for corrpounds of the

f or mul astartitig -huféﬁaa%hd ll‘itehﬁe&ﬁteg%ah B8 Used PANE w foffi 184 g&&i mul a
| and Y is hal ogen, free functional roug@ &!& sent e corrpoun
hepe

necessabf asrentiongd fash dn partly,pusified fopmensie: uarppletdicqqﬂyasgrm whi ch
can be ggadetas starting material for the preparation of the conpounds of
the formula I. The present invention also relates to nmethods of using the
conpounds of the invention and their pharmaceutically accept able salts, or

Phar mac Ay e AP DS IARGRriE R hoer o TP diShe IR 0 IAAGS,

mat ri x- degra met al 1 opr ot el ases
macr ophfega angia fhedera of salts, thedree cmmmda gnd ﬂmﬁrlmltsnbwo(an&mlodm ®be and

: I:g:\dl E |h§ns %@%rpﬁagﬁt ere| n, eﬁ%%‘aﬁ?wrmel e‘BQ dépt hritis,

ost eoar comrespopding lsaks onfras sor(\pmmﬂs ﬂghomMpoumtoenfaassalt-foﬁhmE rgm?'spn or
i nvasi on), pul nmonary disorders (e.g. enphysena), and the |i escri bed
herein. Tunors (carcinonmas) include mammal i an breast, |ung, bladder, colon,

pr ost at Fhenompoundsainciudingahelr aaits, sin also be oblainddia hvsiions orhydrafisRorRtA6lr

oo R T e Aol b Bk "0 1

Those starting substances which lead to the novel compounds of the formula | described

above as particularly valuable are preferably employed in the process of the present
invention.

The invention also relates to those embodiment forms of the process in which a compound
obtainable as an intermediate at any process stage is used as the starting substance and
the missing process steps are carried out, or in which a starting substance s formed under
the reaction conditions or is used in the form of a derivative, for example a salt thereof,

The invention also relates to the compounds of the formula |l

°~§J5(“:s99*°‘°'
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especi al Iy those described herein, associated with M2 conpri si ng %(frE(,B fzmy
adm ni stering to warn- bl ooded ani mals, Including humans, in need't 0
therapeuﬁ%%%‘? 2leffective anbunt of a selective MVP2 mhu:lm?mc,@-y pf a
pharmaceutically acceptable salt or a pharmaceutically acceptable pr odr ug
derivative of such a selective MW2 Inhgitor. In particular, the invention
relates to a nethod for treatnent of hyperproliferative di seases,

especially those descried herein and nore especially a tunor disease,
associated wwth MWP2 conprising adm nistering to warm bl ooded ani mal s,

i nduci ng humans, In need thereof an antihyperprali feer ativally effectl ve

amount #¥which &, acRi aadﬂylaieaslﬁm&d)awef&fco?n hﬁ,?i“g’mgﬁgig&b' e
salt OrGWCWCIﬁU%h@% X\ﬁ tab@g prodrug deri vatl ve
sel ective In is_boyind tea polymen gesin, AEs/ famAiGng 7641 The

an '”hlaQﬁ Hg?éonce ratlon lC so for the

100- f ol hf’g # siring matedy fermeﬂyeamﬁ@noirtaenompomwdsrmfnhﬁmmazyne MVP2
as determ ned by the nethods described- herein. Preferably, the selective
MVP2 | ni.'bb?tor exhi bit an I nhibiting concentration IC w for the enzyne
MVWPL t hAR® [nvention felates do tha cprpayinds of therfomida INC ra for the enzynme MVP2.
More preferably, the selective M2 inhibitor exhibit an Inhibiting
concentration 1C 30 for the enzyne MWL that is at |east 2000-fold higher
than the 1C 50 for the enzyme MWPZ_Rge term "non-peptide" as used herein
nmeans a compound wi thout a sppst rAJctur conpri.sing a chem cal bond between
an aliphatic am ne and a car oxyI|| c a ). hernore, the Inve(l¥)on
relates to a nethod for ks tiohs or diseases, especi ally'

t hose descri bed herein, assSoci ﬂf th MW" s conprising adm nistering to
war m bl ooded ani mal s, incl udigiggh maﬁ’s In need thereof a therapeutically
effective anount of a conpound of formula | or of a pharmaceutical ly
acceptable salt or a pharmaceuticall y accept abl e prodrug derivative of

such a R A, | on re In particular to a nethod of

treatin vvarmg?od el éﬁ%’samiaﬁ M dReermpasnds of thedommulan, free
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effectlwlecamomdsﬂﬂhefdrmﬂwund of the formula | or of a pharmaceutically
acceptable salt or a pharmaceutically

term " s graups thezeilifeing prvtdetdd) if iveessdy) dydasi nzym&qﬁgg%@w ‘Iétblt ng

The invention also relates to the compounds of the formula V

nwhichR, g, A, R,.FlgandR;areasdeﬁnedabweforoompoundsofmeformulal free
hmclionalgmupspresentlnmooompmmd,lfnecessmy being protected by easlly

detachableprotectivegroups,whlm::anbeusedasslarﬁngmaterlalforthopmparaﬂonof
the compounds of the formula 1.

The invention also relates to the compounds of the formula Vil



accept abl e prodrug derivative thereof, or the use of a conpound @f E@g 2004
formula | for such treatnment. The invention relates also to the és f qg
compoun la | or of a pharmaceutically acceptabl |t thereof In
t he Inhﬁ%ﬁ?PQ@&g? MVP2 or MT1-MWP or both enzynes In marﬂﬁn%ﬁwﬂﬂaﬂlaninals,
I ncl udi ng humans, or. In the preparation of pharnaceutical conpositions
for-use In the therapeutic treatnent ' the human or ani mal body, in
particular for the chenotherapy of tunours. Depending on the species, age,
i ndi vi dual condition, node of admi nistration and the particular clinical
picture, effective doses, for-exanple dally doses of approximately 0.1 to
about 5 g, preferably about t bout 2 g, of a comypynd of the present

i nvention are adni ni st¥edi4Q 2 ™ bl ooded ani mal of approxi mately 70 kg
body weight 0 9 FEB 2004,SW0 U71/10827 PCT/ EP00107641 -43 The | nvention
relates also to pharnathtﬂEal conpositions conprising an effective anount,
especially an anount effective in the treatnent of one of the above-nentlo
ned di sorders, of the active ingredient together with pharmaceutically

accept WbblobiR i dofinba Bbaveefos tbinpblntdd iithe fonuetlor h9aiogb g is'elidehted™! ©
oral or,recta or r era njstration and that may be 1norganic or
or gani aboggﬁqrmpﬁ%%e %‘H@“E g@iMW-HPSWW%QS@W&FQW@ ecially
t abl et she compedra, if meceszan, deirig bt Seiity Betadkatly Brdtéﬂib@ﬁlr'ﬁﬁ{ﬁg Whggt her

with dilu.ents, for exanple, . |actose, dextrose, sucrose,
sor bi t 52" bedisetl agStartingimaterial {px the preparation of thetsompgunds ofithe formwiankl e

silica, talc, stearic acid or salts thereof, such as nmagnesium or cal ci um

stearate, and/or polyethylene glycol. Tablets may al so conprise binders,
for exé%ﬂ@%?fé@l‘ﬂﬁﬂalﬁ‘l’tﬁmﬁﬁmEWWMMMWMM&Mmﬁomdt or
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Furthermore, the invention relates to a method for treatment of conditions or diseases,
especially those described herein, associated with MMP2 comprising administering to warm-
blooded animals, including humans, in need thereof a therapeutically effective amount of a
selective MMP2 inhibitor or of a pharmaceutically acceptable salt or a pharmaceutically
acceptable prodrug derivative of such a selective MMP2 Inhibitor.

In particular, the invention relates to a method for treatment of hyperproliferative diseases,
especially those described herein and more especially a tumor disease, associated with
MMP2 comprising administering to warm-blooded animals, including humans, in need
thereof an antihyperproliferativally effective amount of a selective MMP2 inhibitor or of a
phamaceutically acceptable salt or a pharmaceutically acceptable prodrug derivative of
such a selective MMP2 inhibitor.




agents and/or enulsifiers, solubilisers. salts for regulating the m% cz
pressure and/or buffers. The present pharmaceutical conpositions, i 004

may, if ®wOei/t0827 conprise other pharmacol ogically activecswsbanggs: such
as antibiotics, are prepa red In a manner known per so, for exanple by
means of conventional mXxing, granulatipng, confectioning, dissolving or

| yophi | i si ng processes, and conprise apfftoximately from1%to 95%
especially from approximtely 1%to approxi mately 20% active

i ngr edi %F\t&;)' The follow ng Exanples serve to Illustrate the Invention

wi t hout Thedemm ‘sgleclive MMiPR inhibitod sfs used berain meanea campoynd exhibitingagr ees
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tetrafl uoroborate
Furthermore, the invention relates to a method for treatment of conditions or diseases,
especially those described hereln, associated with MMP’s comprising administering to
warm-blooded animals, including humans, in need thereof a therapeutically effective
amount of a compound of formula | or of a pharmaceutically acceptable salt or a
pharmaceutically acceptable prodrug derivative of such a compound.

The invention relates in particular to a method of treating warm-blooded animals, inciuding
humans, suffering from a hyperproliferative disease, especially a tumor disease, and in
particular a hyperproliferative disease which responds to inhibition of MMP2 or MT1-MMP,
which method comprises administering an antihyperproliferativally effective amount of a
compound of the formula | or of a pharmaceutically acceptable salt or a pharmaceutically

acceptable prodrug derivative thereof, or the use of a cormpound of the formula | for such l
treatment.

The invention relatesalsotomeuseofaoompomdoffonnwalorofaphannaoeuﬂeally
acceptable salt thereof in the inhibition of MMP2 or MT1-MMP or both enzymes in wam-
blooded animals, including humans, or.in the preparation of pharmaceutical compositions

for-use in the therapeutic treatment of the human or animal body, in particular for the
chemotherapy of tumounrs.

Depending on the species, age, individual condition, mode of administration and the

. particular clinical picture, effective doses, for example daily doses of approximately 0.1 to
about 5 g, preferably about 0.5 to about 2 g, of a compound of the present invention are
administered to a warm-blooded animal of approximatsly 70 kg body weight.



WBCD 1- et hyl - 3- (3-df | met hyl am opropyl) - carbodi i m de Abbrevi ati ong] FqIEB 04
NVR spectra data b broad d doublet J coupling constant mmultiple

guart et g?%g%et t triples pprn parts per miBon anet h¥IsBan 0
9 FEB 20 1/10827 PCT/ EPOO 07641 -45 Reference Exarﬁﬁ?ééqm 41t e
resin of stage 12 (90 ny, --0.06 nmol) are added successively under an
argon atnosphere triphenyi phosphi ne ‘(‘2%8 nmg, 0.91 mmol) in dry THE (0.5
m ) and 4-cl 4orobenzyl al cohol (129 ng, 0.91 nmoi). Finally, neat diethyl

azodi carboxyl ate (0.141 m, 0.91 mmol), is slowy added. After shaking for
15 h at 50C the suspension is filtered and the resin washed with THE (2x).

ana 1 noThe Baior BRI s o biimatadtcnl GinosiRgs crrmprishg s pliptaive amoumt i ?éi?
and di especmm Iervoring axécnvairema mRdtfént bborid 6ANE Ebivediehti® naH BRDFde rg}abf (il v

treating t resin.w ution of TEA (95% 1 di chl or onet hane b5:
for 20 rP‘ﬁY‘“Q@@d'%‘E' ogetheny F‘AXSFHH %@%‘Pﬁm that aee suijable dor
car ri edtopital, ehteral] fb?bﬁ!ﬁpﬁfﬁrélldi'%btﬁf atéritbﬁa[ﬁ&hﬂi%nﬁﬂ& Bfdhatayte t e

?%l) VgnE l"&’%%wr"f g QH E&;ﬁ‘i’ :Jﬁ/?g;ﬂ f’bgﬁgm% fgmjnistration especially tablets
llgt)lhyrjnre(rmbound 'es%ﬁn?%gmg?oaxdﬁ %Eﬂkﬁﬁwmﬁ&éﬁﬁ‘ &, soIJeX'FmBlr? of
N- (O- f i laGlosa m ity sorhitel walivions arelarglygerd, mdfmmbncbmsdfoy
L] e ek e b < L . o
m, 5. oand/achglyethyleas glyeel; Tabletsaay aisarcomprise binders;fer examplaimghesiami nooxy -
aluminum silicate, starches, such as com, wheat or rice starch, gela tin, methyiceliuloss,
sodium carboxymethylcellulose and/or polyvinylpyrrolidone, and, if de sired, disintegrators,
for example starches, agar, aiginic acid or a salt thereof, such as so dium alginate, and/or
effervescent mixtures, or adsorbents, dyes, flavorings and sweete ners. It Is also possible to
use the pharmacologically active compounds of the present in vention in the form of
parenterally administrable compositions or in the form of infusion so lutions. Such solutions
are preferably isotonic aqueous solutions or suspen sions which, for example in the case of
Iyophilized compositions that comprise the active ingredient alone or together with a carrier,
for example mannitol, can be made up prior to use. The pharmaceut ical compositions may
be sterilized and/or may comprise excipients, for example preserva tives, stabilisers, wetting
agents and/or emulsifiers, solubilisers, salts for regulating the 0s motic pressure and/or
buffers. The present pharmaceutical compositions, which may, if de sired, comprise other
pharmacologically active substances, such as antibiotics, are prepa red in a manner known
per se, for example by means of conventional mixing, granulating, confectioning, dissolving
or tyophilising processes, and comprise approximately from 1% to 95%, especially from
approximatsly 1% to approximately 20%, active ingredient(s).

The following Examples serve to ilustrate the invention without limiting the scope thereof.
Temperatures are given in degrees Centrigrade. If not mentioned otherwise, all
evaporations are performed under reduced pressure, preferably between about 15 and 100
mmHg (= 20-133 mbar). The structure of final products, intermediates and starting materials
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.




2-chiorotrityl polystyrene resin (2.8 g, 2.7 mmol; Tetrahedron Let§ 91PBB, 2004
38, 3311-3314) and the resulting suspension shaken at r.t for 16 h. The

m xture M@ #11082%red and the resin washed alternating wt i

di chi oronet hane (3x). The described coupling procedure is repeated with a
freshly prepared mxture of N-(9-fluorgayinethoxycarbonyl).D-phenyl ..
alanine (2.09 g, 5.4 mmol), TPTU (1.76 g, 5.94 mmol) and

N- et hyi di i sopropylamne (1.02 m, 5.94 mol) in dichloronethane/DVA 1:1
(20 mM). After 16 h the suspension is filtered and the resin washed with
DMA (2)c), alternating with H20 and DVA (2x), alternating with 2- propanol
and THETh@:xhort héihes 2% abbrbvititoRs as60RA ;.F.Igg? in thus obtained Is
shaken for 30 min with a freshly prepamsg‘gwl?gon 0 Ings:

di chl oronet hane/ pi peridine 8:2 (25 m). After filtration, this process Is

r epeat eMWt h fresh dichl oronet hanel pi peridine solutions. The
suspension Is Tiltered, the resin washed wi th di chi oronet hane (2x),
alternating with 2-propand and di chi oronet hane (2x), dichioronmethane (3x)

and dri egoep Vﬁéékibac?&‘ é}tg.l ding pol ymer - bound (R)

2- am no- N41lydr oxy- phe propi onam de. Stage 12: Pol ymer-bound
(R) - N I—Mxy 3"%“‘@5(9? Véﬂe xy. benzenesut f onyl am no) - propi onam de To

400 ny WW"{,F Pmstage 1.1 are added successively dry

di chl or orret hane net hyl ami nopyridine (4 ng, 0.033 nmd),

4- pr opoBMERn z e dimeathyleufoxiden| ori de (309.8 ngy. 1.32 mmwol) dissolved In dry
di chl or t hane (&'Y% and N-et hyl di | sopropyl - amne (0.28 m, 1.64 nmd).
After shaking for Y o the suspension Is filtered and the resin
washed Wt h di choea{g)met hane (3x), alternating with DVA and H zO (2x), 02M
aequous gy fI’IC ﬁ’@dwl’ [ pat ng wi th DVA and H20 (2x), alternating with -
2- propano and '} th dichioronethane (4x). The resin Is dried

under r¢tRl€ed phighpressure liquid chidmaisgripiy  bound
(RNA{-h '%oXYM er~yl 2- (4. p Opoxl -benzenesul fonyl am no} propi onankle. 0 9

FEB 200 o1 - 47 ExanDles 2 to 57 PCT/EP /07641 Anal ogously to
Exanpl e ndint he f alimstes ng hydroxam' c adds of Exanples 2 to 57 are obtai ned.
Exanpl e ounleB ES+E i
2(R)-2- -(3- cfl - benzenesul f onyl } - (4-
f1uoro- INMRY! ) - actiaa) maghetid resonancdet hyl - 473

rt. room temperature

TFA trifluoroacetic acid

THF tetrahydrofurane

TPTU O-(1,2-dihydro-2-oxo-1-pyridyl)-N,N,N‘,N*-tetramethyluronium tetrafiuoroborate
WSCD 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide




but ynm de 3(R)-2-([4-(3-chl oro-propoxy)-benzenesul fonyl |- (3- 09 FER 2004
nmet hoxy- benzyl ) - am no} - N- hydr oxy- 3- net hyl - 485 but yram de

4(R) - 2- {‘{54- &3- chl or o- propoxy) - benzenesut f onyl } - (4-

met hoxy B8 ani no) - N- hydr oxy- 3- et hyl - 485 but yr ani de PCT/EP00/07641
5(R)-2-((4-chl oro-benzyl)-[4-(3-fl uoro-propoxy) -

benzenesul f onyl } anm no) - N- hydr oxyl net hA5-473 but yr am de
6(R)-2-{(4-fluoro-benzyl)-[4-(3-fluoro-propoxy)-

benzenesul f onyl } - am no) - N- hydr oxy- 3- net hyl - 457 but yram de
7(R)-2-{[4-(3-fiuoro-propoxy)-benzenesuffonylj-(3-

nmet hoxy- benzyl ) - am no) - N- hydr oxy- 3- net hyl - 469 but yram de

8( R)-z-ﬂ.qiﬂmﬁama&nﬁw ) - [ 4- (4-f 1 uor o- but oxy) -

benzenesul f or W- am no) - N- hydr oxy- 3- net hyl - 487 butyrarni de -
9(R)-2-((4-fluoro-benzy)-[4-(4-fluorg FooXY) -

benzenesul f onyl } am no) - N- hydr oxy- 3- =®| -471 Wram de

10(R) - 2-{[ 4(4-fl uoro-butoxy)-benxenesul iz (A0 9 FEB 2004 WO 01/10827
48 PCTI EPOO, 07641 net hoxy- benzyg) - am hydr oxy- 3- nmet hyl - 463 but yram de
11(R) - 2- [ (4- but - 3- enyl oxy-ﬁ@nm (4-chl or o-

benzy))-am no] - N- hydr oxy- 3- hyl £ bgt

pam de467
12(R) - 2-[ (4- but - 3- enyl oxy- benzene yl) - (4f1 uoro-
benzyl ) - am no) - N- hydr oxy- 3- net hyl - b am de451

To the resin of stage 1.2 (90 mg, ~0.06 mmol) are added successively under an argon
atmosphere triphenyliphosphine (238 mg, 0.91 mmol) in dry THF (0.5 ml) and 4-chiorobenzyl
alcohol (129 mg, 0.91 mmol). Finally, neat diethyl azodicarboxylate (0.141 ml, 0.91 mmol),
is slowly added. After shaking for 15 h at 50°C the suspension is filtered and the resin
washed with THF (2x). The reaction Is repeated twice with fresh reagents. The slunry is
fitered and the resin rinsed with THF (2x), altemating with 2-propancl and THF (3x) and
dichloromethane (3x). The product is cleaved from the support by treating the resin with a
solution of TFA (95%)dichloromethane 5:95 (v/v) for 20 min at 30°C. After filtration, a
second analogous cleavage is camied out. The residue obtained after filtration and removal
of the solvent is purified by preparative HPLC to yield (R)-2-{{4-Chloro-benzyi}-(4-propoxy-
benzenesulfonyl)-amino}-N-hydroxy-3-phenyi-propionamide; MS (ES+): 503 (M+H) *.

Stage 1.1: Polymer-bound (R)-2-Amino-N-hydroxy-3-phenyl-propionamide
(L
O

| To a solution of N-(9-fluorenyimethoxycarbonyl)-D-phenylalanine (2.09 g, 5.4 mmol) in dry
dichloromethane/DMA 1:1 (20 mi) are added TPTU (1.76 g, 5.94 mmol) and N-ethyldiiso-

.



13(R) - 2- [ (4- but - 3-enyl oxy-benzenesul f on* ( 3- 09 FEB 2004
nmet hoxy- benzyt) - am nol - N- hydr oxy- 3- net hyl - 463 but yram de
14(R) - 2- WQBL10837 eny| oxy- benzenesut f onyl ) - (4-

met hoxy- benzyi } am no} N- hydr o) y- 3- net hyl - 463 but yram de 15( R) - 2- ["[]4 3 ch
or o- pr opoxy) - benzenesul fonyl ] - (3- 46 -
nmet ho) y- benzyl }, am no) - N- hydr oxy- pr opi “onam de457
16(R) - 2- ([4 (3 chl or o- pr opoxy) - benzenesuuonyl] (4

met hoxy- ben mno N- hydr oxy onam de457

17(R) - 2P [‘{PZ{? 8 @%IZF;,P}HMOIQ ﬁf&rg&n@g frdipinthe mixture is added to aminooxy-
benzenegughisro

18(R) - 2- ( 4 ftuoro benzyl [32%@moro 'prop O?&@Leﬁ. 1997, 38, 3311-3314)
benzene?ﬂ QqaprbfnrdﬁmmmemmgsHﬁer&dbhéﬂ(é%resm )

f1 uoro-
net hoxyml;agﬁg?/ v r@& ﬁ’il—tbhjydr OXY- pro gipang ($x); fhe described coupling procedure
20( R) - 2ig repentedorith- afrashly prepared mixturb of N} (9)fluorenylmethoxycarbonyl)-D-phenyl-

(o (e b ?mﬁeﬁs%%amwmwwmmm rya

oxy- pnoBHhmmalisn SichRigipthanGDMAL 111 (20ml). ANep 16 h“lﬁ@

O A R RSHE D S g

gﬁ} 28)&; meml &MTEISg}éaQSTﬁlli((B)) &dmmemam) ﬁfb n%sﬁx tﬁE@o&Q%d\ﬁP

et oy SHRKGR 0730 75 4HR & HesiepegPaied soluion ptrishieromethana/piperidine 8:2

26( R) - 22% sil): fter filtriaion; s ploéeéSisTBp&ted PRIt iresh dichioromethane/piperidine
solutions. The suspension is filtered, the resin washed with dichloromethane {2x),
alterating with 2-propanol and dichloromethane (2x), dichioromethane (3x) and drjed in

vacuo, thus providing polymer-bound (R)-2-amino-N-hydroxy-3-phenyl-propionamide .

Stage 1.2: Polymer-bound (R)-N-Hydroxy-3-phenyl-2-(4-propoxy-benzenesulfonytamino)-
propionamide

O
O

To 400 mg (~0.33 mmol) resin from stage 1.1 are added successively dry dichloromethane
(2ml), 4-dimethylaminopyridine (4 mg, 0.033 mmol), 4-propoxy-benzenesulfonyl chloride
(309.8 mg, 1.32 mmol) dissolved in dry dichloromethane (1 ml), and N-ethyidiisopropyl-
amine (0.28 ml, 1.64 mmol). After shaking for 15 h at r.t. the suspension is fitered and the
resin washed with dichioromethane (3x), altemating with DMA and H ;0 (2x), 0.2M aequous
citric acld, altemating with DMA and H,0 (2x), altemating with 2-propanof and THF (3x), and
with dichloromethane (4x). The resin is dried under reduced pressure to provide polymer-
bound (R)-N-hydroxy-3-phenyl-2-{4-propoxy-benzenesulfonyiamino)-proplonamide.

NUVS e

d"'



benzenesul f onyl ] - ami no} - N- hydr oxyl - phenyl - 537 pr opi onani de 09 FEB 2004
27(R)-2-t[ 4- (3-chl oro- propoxy) - benzenesul f onyl - (4-

fl uoro-benzyl)-am no) - N- hydr oxy- 3- phenyl - 521 propi onam de

28(R) - ZYVPA@/ 827h! or o- pr opoxy) - benzenesul f onyl - ( 3- PCT/EP00/07641
met hoxy- benzyl ) - am no} - N- hydr oxy- 3- phenyl - 533 pr opi onanl de
29(R)-2-{[4- (3-cht oro-propoxy) - benzenegui f onyl ] - (4-

met hoxy- benzyl ) - am no} - N- hydr oxy - phenyl -533 propi onam de 30(R
-2-((4-chioro-benzyl)-[4(3-fl uoro-propoxy) -

benzenesul f onyl } - am no) - N- hydr oxy- 3- phenyl - 521 propl onam de

31(R) -2-{(4-fluoro-benzyl)-[4-(3-fluoro-propoxy) -
benzendsxaniples 2}e 8#i no} - N- hydr oxy- 3- phenyl - 505 pr opl onam de
32(R)-2-{[4(3-fluoro-propoxy)-benzenesul fonyi]-(3-

met hoxy- benryi ) -am no}- N hydr oxy- 3- phenyl -517 propi onam de

33( R) - 2Andidgdushf tolExample d e Yollowingdadenxahfioasids of Examples 2 to 57 are obtained.
met hoxy- benzyl ) - am no) - N- hydr oxy 3 phenyl -517 propi onam de 34(R -2-{(4-
Mor o- benzyl ) -[ 4- (4-fhuor -buto)y)-

benzendsul T onylf} am no) - N- hydr oxy- 3- phenyl -535 props [onam de
35(R) - 4- ExanpleYor o- benzyl } [ 4- (Sdmp@ird but oxy) - - MS (ES+)
benzendsul f onyl|} am no) - N- hydr oxy- 3- phenyl - 519 pr opi gnami da
38(R) -3-{[4- (4-|f | uor o- bubxy) - benzenesul wyl } (3- 531 |WO(M+HY0827 - 50

2 (R)-2-{[4-(3-chloro-propoxy)-benzenesulfonyl}-(4-
fluoro-benzyl)-amino)-N-hydroxy-3-methyl- - 473
butyramide

3 (R)-2-{[4-(3-chloro-propoxy)-benzenesulfonyi}-(3-
| methoxy-benzyt}-amino}-N-hydroxy-3-methyl- 485
butyramide

4 (R)-2-{[4-(3-chloro-propoxy)-benzenesulfonyl]{4-
methoxy-benzyl)-amino}-N-hydroxy-3-methyl- 485
butyramide '

5 (R)-2-{(4-chloro-benzyl}-{4-{3-fluoro-propoxy)-
benzenesulfonyl}-amino}-N-hydroxy-3-methyi- 473
butyramide

6 (R)-2-{(4-fluoro-benzyl)-{4-(3-fluoro-propoxy)-
benzenesulfonyl}-amino}-N-hydroxy-3-methyi- 457
butyramide

7 (R)-2-{[4-(3-fluoro-propoxy)-benzenesulfonyl}-(3-
methoxy-benzyl)-amino}-N-hydroxy-3-methyl- 469
butyramide

8 (R)-2-{(4-chloro-benzyl)-{4-(4-flucro-butoxy)-
benzenesulfonyll-amino}-N-hydroxy-3-methyl- 487
butyramide

9 (R)-2-{{4-flucro-benzyi)-{4-(4-fluoro-butoxy)-
benzenesulfonyll-amino}-N-hydroxy-3-methyl- 471
butyramide

10 (R)-2-{[4-{4-fluoro-butoxy)-benzenesulfonyl}(3-




R

0 9 FEB 2004 PCT/ EPO0O/ 07641 propionam de 37(R)-2-([4-(4 09 FEB 2004
fl uor o- but oxy) - benzenesul f onyf | - (4-
net hoxy- Be@n)mgs2am no) - N- hydr oxy- 3- phenyl - 531 propi onam depcr/epess7est

38(R)-2-[(4-but-3-enyl o)y-benzenesul fonyl) - (4-chl oro-

benzyl ) - am no] - N- hydr oxy- 3- phenyl -
39(R) - 2-[(4-but - 3-onyl oxy- ber enesul f ony
benzyl ) - am no] - N- hydr oxy#- phenyi -

1lam de515
-(4-f| uor o-
pr opi onam de499

pr Opl

40(R) - 2 fdabutz3acnyl oxy-henzenesul fonyl ) - (3-
met hoxy{ benzyl ) MWH%WM’IJMW-%IMhW opl ofani 48341( 2) - 2-[ (4- but
-enyl o) y-benzeng w? -(4- nmet hoxy-benzy!}-am no] TN— hydr oxy{ 3- phenyi - 511
propl on de 421 R -2-((4-chloro-benzyl)-[4-(3-chi oro{propoxy) - ‘
benzenegul fldnyf (W'KMWWMWMWW m de
PG e e
Ar;g'g Ez)xyz/ %gn?il §: 1(!@)’-2){(W nmet h f% vaI er |Irade 45( R)12- Q4-
(3-chl ojo-p opo 57"?7@ &éﬁ W
VW\E/}AC\(L){/{ Fiﬁ?’é'% uor%ﬁﬁ%%ymenggﬁﬁmw \r/ndlng; ) \I[“hsgr ggfn- rzne'g Elyl - 487
val eran{de 47(R| Methqxy-tenzy)-aminalN-h thydr o- pr ¢po) ¥E3
benzenegul f onyl bﬁﬁfﬂ?ﬂﬁéNE hyr exy- 4- nett 471
14 (R)-2-[(4-but-3-enyloxy-benzenesulfonyl)-(4-
methoxy-benzyl)-amino}-N-hydroxy-3-methyl- 463
butyramide
15 (R)-2-{[4-(3-chloro-propoxy)-benzenesulfonyl}-(3-
methoxy-benzyl)-amino}-N-hydroxy-propionamide 457
16 (R)-2-{[4-(3-chloro-propoxy)-benzenesulfonyl]-{4-
methoxy-benzyl)-amino}-N-hydroxy-proplonamide 457
17 1 (R)-2-{(4-chloro-benzyl)-{4-(3-fluoro-propoxy)-
benzenesulfonyl}-amino}-N-hydroxy-propionamide 445
18 | (R)-2-{(4-fiuoro-benzyl)-{4-(3-fluoro-propoxy)- |
benzenesulfonyl}-amino}-N-hydroxy-propionamide 429
19 (R)-2-{{4-(3-fluoro-propoxy)-benzenesulfonyl]-(3-
methoxy-benzyl)-amino}-N-hydroxy-proplonamide 441 !
20 (R)-2-{(4-fluoro-benzyl)-{4-(4-fluoro-butoxy)-
benzenesulfonyil-amino}-N-hydroxy-propionamide 443
21 " (R)-2-{|4-(4-fluoro-butoxy)-benzenesulfonyl}-{3-
methoxy-benzyl)-amino}-N-hydroxy-proplonamide 455
22 (R)-2-{[4-(4-fluoro-butoxy)-benzenesulfonyl}-(4-
methoxy-benzyl)-amino}-N-hydroxy-propionamide 455
23 (R)-2-{(4-but-3-enyloxy-benzenesulfonyl)-{4-chioro-
benzyl)-amino}-N-hydroxy-propionamide 439
24 | (R)-2{{4-but-3-enyloxy-benzenesufony)-(3-
methoxy-benzyl}-amino]-N-hydroxy-propionamide 435
25 | (R)-2{(4-but-3-enyloxy-benzenesulfonyl)-(4-




val eram de L 48(R}-2'(1"4-( Ifonyl)-(3 0 9 FEB 2004 WO 01/10827 ﬂEglFEg 2004
PCT/ EPOO/ 07641 net hoxy- benzyl ) -am no) - N- hydr oxy- 4- net hyl - 483 val eram

49(R) - 2- ﬂérd‘? f7l uor o- propoxy) - benzenesul f onyl ] - (4-

met hoxy- %z am no) - N- hydr oxy- 4net hyl - 483 val er ani de FPCT/EP00/07641
50(R)-2-((4chl oro-benzyl)-[4-(4-fl uoro-butoxy) -

benzenesul f onyl ] - am no} - N- hydr oxy- 4- netshyl - 501 val er am de
S1(R)-2-((4-fluoro-benzyl)-[4-(4-fluoro-butoxy)-

benzenesul f onyl ] am no) N- hydr oxy- 4- net hyl - 485 val eram de

7ot hohoazyl | e Rl RGN FaroKl poppaiide. [ ; 435

53(R) - 2- f 2§ 4- { (Bb2d(4-chiesophenzyiite(@chioroquopdry)-4-

Lt PR kel

benzyl ) am no] lﬂrtmi@narmie4 nmet hyl - val eram de481

bonsyt - oiFhor | R RO e b

56(R)-4-[ (4- )uu fldorrlydrzyl)-dmingleNaydrokp-ayghenyi3- 521

met hoxy- benzyi Y- ami.no} N-hydr oxy- 4net hyl - 477 val eram{de 57(R)-2- ((4but

oxy- berjzenesul f W?" 146} o hoxy- benzyl ) - am no] - N- hydr oxy- 4nef hyl - 477

val eram dezg (R)-2-{[4-(3-chloro-propoxy)-benzenesulfonyl}-(3-
methoxy-benzyl)-amino}-N-hydroxy-3-phenyl- 533

'. propionamide '

29 | (R)-2-{[4-(3-chloro-propoxy)-benzenesutfonyl]-(4-
methoxy-benzyl)-amino}-N-hydroxy-3-phenyi- 533
propionamide

30 (R)-2-{{4-chloro-benzyl)-{4-(3-filuoro-propoxy)-
benzenesulfonyl}-amino}-N-hydroxy-3-phenyl- 521
propionamide

31 (R)-2-{(4-fluoro-benzyl)-{4-(3-fluoro-propoxy)-
benzenesulfonyi}-amino}-N-hydroxy-3-phenyl- 505
proplonamide .

32 (R)-2-{[4-(3-fluoro-propoxy)-benzenesuifonyl}-(3-
methoxy-benzyl)-amino}-N-hydroxy-3-phenyl- 517
propionamide

33 (R)-2-{[4-(3-fluoro-propoxy)-benzenesutfonyl}-(4-
methoxy-benzyl)-amino}-N-hydroxy-3-phenyl- 517
proplonamide

34 {R)-2-{(4-chioro-benzyl)-{4-(4-fluoro-butoxy)-
benzenesulfonyl}-amino}-N-hydroxy-3-phenyl- 535
propicnamide

35 (R)-2-{(4-fluoro-benzyl)-{4-{4-fluoro-butoxy)- -
benzenesulfonyll-amino}-N-hydroxy-3-phenyt- 519
propionamkie

368 {R)-2-{[4-{4-fluoro-butoxy)-benzenesulfonyl}-{3-
methoxy-benzyl)-amino}-N-hydroxy-3-phenyl- 531




The resin of stage 582 (70 ng, --0.045 nmmol) Is treated under an bg
at nosphere with drydi dyl orone#hane (0.8 m ), tri phenyi phoephi ne @ 5&3@2094
0. 57 nmoWo |/e823- et haxy- benzyl al cohol (0.07 m, 0.58 rrggg- M«E‘i y, neat
di et hyl azodi carboxylate (0.088 m, 0 9 FEB 2004 WO 01/10

PCT/ EPOQ' 07641 -52 0.56 nmol ), is addggo_ r.t. After stirring for 15 h at
r.t. the slurry is filtered and the resin rinsed wth dichl oronet hane
(3x), alternating with 2-propanol and di chi oronet hane (3x) and

di chl orrefrethans ﬁev\ The productis cleaved fromthe support by treating
the redin with |#ORBRMIdSN of TFA (95% / di chl or omet Hane 5:95 (lv/v). The

resi dug obgal N€GRYD R rgq,éh K e—sotvent—l s purified
by pregarative a E- L(Pf)‘(‘{/?ue d@?’ B%%%F%é%’&*ox

benzendsui f o* Y(|30 Pwmphﬂrhyd)om-aqw&mky acetamsm Vg (ES+): 2441
(MtH) * .4 2M 58, J}?r dePound 2- Ami no- N- hydr oxy- acqt ami de To |a suspension

of am naaxy:2-( orotrltvl pol ystyrene resin (3.0 g,|] 3.15 nmmoi|) In dry

ﬂli- E:gl ](c)_r one:ﬂalage (BM'[MW&eﬂﬂdnd?maﬁhﬁm?ﬁzlgtMIom- A
- fijuor eny1f - i pe ,
mol ), 1- hvdrgx»%éﬂ%ﬁ%ﬁg‘gh@m%n M"ﬂg’@dw molHMSand |1, 3-

di i soprjopy32ar hqR)-2+{4butcI-eryloxy-béhzefesiiol rThto tthane (20 m).
[ N )- i eéﬁlﬁh?l?]-t?gl | Sogr opyl :atr;; ng (1.41 m,

The regul ting streated wth N

8.24 mjol ) and ?Pmﬁgamimhw 'PM'PQGHH'PWMHQI tlrat 498, tHe resin is
washed {w t 40 F_g%[g.gmr@g Q oDV Sx)—=alHernating with
THE and 2- propgno , TH an ornet hdne (3x). The coupling
procedyre is r 511
N (9-f lfuor enyi Hgonyl ) gl ycl ne (3 03 g, 10,42
nﬂD|),' ydroxyhepzotriazole (1.26 g --8.23

nmol ) , ] 98 nml) and
N- et hy| %J-& di chl or orfet hane (30
m). Af flltered5AF|dtre pol yner
S treated with a

washed

freshly 1(100 m),
stirreq ifls process Is
repeat ¢d twi ce \behbarfesalfdmw!l-mhhef-ﬂ ¢ The resin
s washed with hIo orrethane(2x) ernatlngwlh 2- propanol and

di chl ojonet hang |ch| or onet hane (2x) 2- propa0| (2x) amd dried In

vacuo, {thu pioR i de. MM 58z,
Pol yrreri- bound % Léd?m%f uoro )uit oxi yj E benzenesgw nylf am no] - N- fiydr oxy-
acet amjde To t ing)N-bydoxy-4meaibyly, -0.3 w8y ar¢ added
succesgi vel y 41 yételdrhidsO-
44 | (R)-2-{{4-(3-chloro-propaxy)-benzenssulfonyl}-(3-
methoxy-benzyl)-amino}-N-hydroxy-4-methyi- 499
valeramide
45 (H)-2-{[4—(3-d1!oro—propoxy)-benzenemlfonyl]—(4-
methoxy-benzyl)-amino}-N-hydroxy-4-methyl- 499
valeramide
48 | (R)-2-{(4-chloro-benzyl){4-(3-luoro-propoxy)-
benzenesulfonyll-amino}-N-hydroxy-4-methy}- 487
valeramide
47 | (Ry2-{{4-fiuoro-benzyi}-{4~(3-flucro-propoxy)-
benzenesulfonyi}-amino}-N-hydroxy-4-methyl- 471
valeramide
48 (R)-2-{[4-(3-fluoro-propoxy)-benzenesulfonyl}-(3-




b

but oxy) - benzenesul forryl chloride (306 ng. 1.15 moi) In dry

dl ch$oronet hane (4 m ), and N-ethyidilsopropylanmne (024 nl, 1. 400ﬁhﬂEB 12004
dry dk:hloronethane (4 nl). After stirring for 15 h at rt, t he suspensi on
I's filteWOPAMEt he resin washed with dichloromet hane (2®CTERSO7TER)
alternating with H20 and DW (3x), alternating with THE and 2-propand (3x),

0 9 FEB 1004 WD 01/10827 -53 PCT/ EPOOBI7641 di chi oronmet hane (3x). The resin
is dried under reduced pressure to provide pol ymer-bound

2- [ 4- (4f | uor o- but oxy) - benzeneSU|fony|an1no] N-hydr oxy-acet am de.

Anal Ty T I 59 t
A T i A
2-{[ 4- (|3- chl or q-velesaroide) - benzenesulfonyl] (N%FD+

59( 4- f ljuorggber g H-\.)J_ cetade -
602- { 14( 3-Thi or S“E?éﬁfﬁ%ﬁbﬁ%@ °"V'ﬁ4’ ,

( 3- et Hoxy- benZ Anetho OWMWOMW 483
612-{(4-chloroabegw¥n@8[4 (3-chbropropoxy) - benzenegul fonyq

am no} -{N- hydr o> et am de

622- ((4-1 I syro{GR mmgm&%)

benzégesulfonycgag?ﬁg) N-h droxy 4gp acet am de

632- ([ 4(3-f 1 uor & -gﬂnmhﬂ- ' 501

( 3- net Hoxy- benz wa}WO) N- hydr oxy-427 acet am de

642- ((4chbro-hdnzyl) -f4- (3fl yoro- propoxy) -

51 (R)-2-{(4-fluoro-benzyl)-[4-(4-fluoro-butoxy)-
benzenesulfonyl]-amino}-N-hydroxy-4-methyl- 485
valeramide

52 (R)-2-{[4-{4-fluoro-butoxy)-benzenesulfonyl}-(3-
methoxy-benzyl)-amino}-N-hydroxy-4-methyl- 497
valeramide

53 (R)-2-{[4-(4-fluoro-butoxy)-benzenesulfonyl}-(4-
methoxy-benzyl)-amino}-N-hydroxy-4-methyi- 497
valeramide

54 (R)-2-{(4-but-3-enyloxy-benzenesulfonyl)-{4-chioro-
benzyD-amino]-ﬂ-hydmxyMeMvaleramide 481

55 (R)-2-[(4-but-3-enyloxy-benzenesulfonyl)-(4-fluoro-
benzyl)-amino]-N-hydroxy-4-methyl-valeramide 465

56 (R)-2-[(4-but-3-enyloxy-benzenesulfonyl)-(3-
methoxy-benzyl)-amino}-N-hydroxy-4-methyl- 477
valeramide

57 (R)-2-{(4-but-3-enyloxy-benzenesulfonyl)-(4-
methoxy-benzyl)-amino}-N-hydroxy-4-methyl- 477
valeramide

Example 58

The resin of stage 58.2 (70 mg, ~0.045 mmol) is treated under an argon atmosphere with
dry dichloromethane (0.8 ml), triphenylphosphine (150 mg, 0.57 mmof) and 3-methoxy-
benzyl alcohol (0.07 ml, 0.56 mmol). Finally, neat diethyl azodicarboxylate (0.088 ml,



benzenesuf f onyl ] - ani no) - N- hydr oxy- 431 acet ani de 09 FEB 2004
652- ((4fl uoro-benzyl)-[4-(4-flu oxy)- benzenesul fonyi]-am no}-N hydroxy-429
acet am dw®o6R108¢7- chbna- enzyl ) -{4- (4-fl uoro- bunYoxy) -

benzenesui f onyl ] - am no, ~N- hydr oxy445 acet am de 0 9 FEB 2004 \[/%08,?‘/, 6827 54
67 2-[(4-butte-enyl oxy-benzenesul fonyi)

chl or o- benzyl ) - am no] - N- hydr oxy- acet arﬁ d'e 425 PCT/ EPO0O/ 07641 Exanple 68 To
a solution of 48.81 g (0.114 nol) of if

4- (3-chl or o- propoxy) - benzenesul f onyl | - (4- met hoxy- benzyl)-am no}-acetic
aci d | n SRfommollgls aﬁdﬂ@ﬁr&@mswng@o mgmefslmwasﬁueremanmmmsm 0. 88

The' i 4 eag Wit Blchiokomehfing (90 ailiraiiig i . prbpand i ihirolen R 138 261 o1
% a E ma Mmﬁpne(;x)sm/prqdymamm fromithe mm;omragr? mmrw Zor .
added over é (é{'ﬁ)l%ﬂ?m%ﬂ%ﬁoﬁbgﬁgﬁb jﬁ? é?%?‘g‘w Beﬁ §ﬂ?|"gfh'|‘§?ﬁ?“ aé‘ﬂs

]E)Ir Ief Z ::I re gemoval Of ﬁu@dmt isipwified by:;)re;taratived-lﬁkff)}dlﬁ?lg‘ N[ﬂ*ﬂﬁfo%lglsl%hand
Fi1tr o oot RB ool ooty ritpEinyieaasnianis; M8 & shas

extracts are washed with brine, dried over MgSO 4 and concentrat ed under

reduced Rres The pro t. 1.s cted b f||trat|on and washed with
Cher s SR 881 Spomer-Bhiid & c»?v%vaeroxv-ace

o e O i o

3.76 (t %‘% ()?’5oa g‘h%a ve t!ﬂ-(&-ﬂuozewlma rtaonyl)-glyineX(@)40 6. 77

Sbsr9 84&29_0“7 &E{t(:d. zéﬁﬁz&é ratgr%léd‘s%mh)gaw 7.15 (d, 2H E
d1 imide 3 rnl 8.34 mmol) in ry dichloromethane (20 ml). The resulting
mixture is treated with N-ethyldiisopropylamine (1.41 ml, 8.24 mmol) and stirred at r.t. for 15
h. After filtration, the resin is washed with DMF (2x), alternating with H ;0 and DMF (3x),
alternating with THF and 2-propanol (3x), THF (2x) and dichloromethane (3x). The coupling
procedure is repeated with a fresh mixture of N-(9-fluorenylmethoxycarbonyl)-glycine (3.03
g, 10.2 mmol), 1-hydroxybenzotriazole (1.26 g, ~8.23 mmol), 1,3-dilsopropylcarbodiimide
(1.4 ml, 8.98 mmol) and N-ethyldilsopropylamine (1.41 mi, 8.24 mmof) in dry
dichloromethane (30 ml). After stirring for 16 h the suspension is filtered and the polymer
washed as described above. The resin thus obtained Is treated with a freshly prepared
solution of dichloromethane / piperidine 8:2 (100 ml), stirred at r.t. for 20 min. and separated
via filtration. This process is repeated twice with fresh dichloromethane/piperidine solution.
The resin Is washed with dichloromethane (2x), altemating with 2-propanot and
dichloromethane (2x), dichloromethane (2x), 2-propanol (2x) and dried In vacuo, thus
providing polymer-bound 2-amino-N-hydroxy-acetamide.

Slage 58.2: Polymer-bound 2-{4-(4-Fluoro-butoxy)-benzenesulfonylamino}-N-hydroxy-
acetamide

To the resin from stage 58.1 (350 mg, ~0.3 mmol) are added successively 4-(4-fluoro-
butoxy)-benzenesulfonyl chloride (308 mg, 1.15 mmo) in dry diclﬂororriethano (4 ml), and
N-ethyidilsopropylamine (0.24 ml, 1.40 mmol) in dry dichloromethane (4 mi). After stirring for
15 h at r.t. the suspension is filtered and the resin washed with dichloromethane (2x), DMF
(2x), altemating with H,O and DMF (3x), altemating with THF and 2-propanol (3x),




SIB92 68.1: To a solution of 77.46 9 (0.617 nol) of glydne nethyl&8tEEB 2004
hydrochloride in CH 2C126 92 m  (0.68 nog) of trlethylamne, a solution of
60 g ( OwdoDRisy» of p-anisaldehyde in 50 M of CH2ClI2 and 40 of
MBSO4ar e succostvely added at 0 - 5 C under N2 at m)spher CKH’@% 64t irring
for 18 h at rt. the reaction mxture Is filtered through colts and washed
with CH2CI 2. The filtrate is concentPated under reduced pressure and then
the crude mxture is diluted with AcCEL The AcCOEt solution Is fitiered
again to renove triethylam ne hydrochloride and the filtrate diluted with

t ol uene dighlpromathane (3x¥) ctheuresdieris ddediandbr pédied preskands priviidpol QF&CY}QJ dof
acet I ¢ aci

H2O to - 1dene ) -am no et hyl
est er Zgh%'(l gﬁg’ %*’%ﬁ‘é%ﬁr’& %V&"( groxgaggdamigle. 3H) 3.34 (s, 3H),
413(s 3H), 669(d 2H, J=8.56Hz), 7.70 (d, 2H, J=8.56Hz), 7.79 (s, 1
. Wl‘?ﬁ% Oﬂ}/ %%7 PCT/ EPOO/ 07641 -55 Stagg 68.2: To a solution
of 91 3A8 me;e YSE¥amic acideol Examplgs 5@ ta6Taraci d net hy|
ester i obfdifedri of THE and 1000 m of MeCH, 20 g (0.529 nol) of sodium
borohydride is added portionwise at -10 to O C. The reaction mxture is
stirred for 30 mn. at -10 to 0 C and quenched with sat. NH4Cl . After
addi ng pr—Tce-watgr, tte mxture—t+s—econrcent+ateqd—to-—114._0of ol e vol une
and ext racE%;n ,thl AcOEt. The I n extracts gqre washed wi{h H 20 and
brine, fdrie ver MgSO4 and co%ﬁ?"’@?ed under reduc’éﬁ@%su e to give
(4- met hpxy- benzyl ANl no) - acetic acid nethyl ester, Nﬁg‘_ﬁDCIS : 1.87 (br s,

1 H, 3l4is 32 (Q 3H). 3.74 (s, 2H), |3. , 16.86 (d, 2H
J=8.56Hz), 7.5 (d (3-Blovepropoxy)chenzencBalionyijo] ution of 30 p7g (0. 148

ol ) of} (4- mathoxy W cid nmethyl ester in P00 m of

.di oxane] and 200 m r@w 1) of |tri etWI am ng a sol ution

21(‘)041;1. 99 (0.163 noﬂfﬁi@midﬂ (3-chl oro- pro_pl)_gxy) b:a zenesul f onyl jc?l oride !{n
T drgcane oG "qulu-e—ls_au.me O warmto

rt. and| sti rérﬁe(d f Qgﬁﬂﬂ EH‘W&P@E&’%WW&W@% neutralizedlwith 1 N HC

and extfjacted wit @aﬁhoxﬁbmmwm-ﬁﬂrbgf.ts qre driqqd ovef MSO4 and

concenty at ed under e uci@g pressure to give ([4-(3-chloro-propoxy) -
benzenelul f onyl ] - (K7 y-benzyl)-am no)-acell ¢ acid nethyl|ester, NWR

(A S 2 o ‘“‘“”ﬁ“"ﬁ"ﬁ“}m%%wsﬁg,g@f‘% e 5

J=8.56Hz), 8.99 (d

acetamide

62 2-{(4-ﬂuoro-benzyl)—[4-(3-ﬂuoro—propoxy)-
benzenesulfonyl]—amino}-N—hydroxy- 415
acetamide

63 2-{[4-(3-ﬂuoro—propoxy)-benzenesulfonyl]-
(a-memoxy-benzyl)-mnlno}-N—hydroxy- 427
acetamide

64 2-{(4-chloro-benzyl)-{4-(3-fluoro-propoxy)-
benzenesulfonyl]—amlno}—N—hydroxy- 431
acetamide

65 2-{(4-fluoro-benzyl)-[4-(4-fiuoro-butoxy)-
benzenesulfonyll-amino}-N-hydroxy- 429
acetamide

66 2-{(4-ch!oro-benzy|)-[4-(4-ﬂuoro-butoxy)-

benzenesulfonyl]-amino}-N-hydroxy- 445
acetamide




J=9.08Hz), 7.83 (d, 2H, J=8.56Hz). %gq : To a solution of 59.7 BgPEE?’?ﬂU’l
nol ) of {[4-(3-chloro-propo)y)-benzenesuifonyl)-(4rnet hoxy
benzyl ) - wo owenoezet O acid nethyl ester in 500 m of MeCOH, ?%O,Q{F‘THE and
200 mM of H20,11.3g of LUGH H20 (0.27 nol) is added at O - h

m xture is allowed to warmto r.L and_stirred for 4 h. The reaction

m xture |s concentrated under reduced préssure and diluted with H20 and
AcCEL After acidifying with 2N HCl at 0 - 5 C, the mxture |Is extracted
with AcCEL_ _The copbined extracts are washed with brine and concentrated

under rpkduce@? pre &Kﬁdaw-a—g\ykaty(lienzenesulfonyi)-(dl-
4- (3-ch| or o- pr opox yélﬂ%%[ga?&g@%l fo% - met hoxy-penzyi,) - am nof aceti c

acid; NVR (CDCl): 5 (t, 2H J=8f8), 3.[79 (s, 3H),
3.91 (9f 21-1), 4. 1pacetamidéH, J=6Hz), 438(s 2H)| 6.84 (d, 2H J=8.56Hz),
6.99 (d—2H—3=8-56H—F—43—(d—2H, J=Q. 04kz) 17 82 (d_21-11, J=9.04
Hz). 09 FEB 2004 WD 01/10827 - 56 Exi amia 69 PCT/ EP00/ 07641 A sol ution
of 0.22Examplesd [ 4( 4f | uor obut oxy) - benzenesul f onyi } - (4- met hoxy- benzyi ) -

am no} - ﬁl%’(%?o(? E:Nxé 1-nmeth I-et hoz{z' acetamde in 30 m of AcCEt is treated
with 7 utin o 488 (0-ik4 meb ol {f 4rf3rehiase-prapoxylbenzenestilfonyi}-¢-methoxy-

t t
and bripay Jﬁ‘;“g‘ﬁﬁﬁéﬁmmﬂgﬁ 00 e CHN 108 "ﬁdﬁé’%ﬁ%w |Pibaand
gi ve solE8m|§0:QI1 rapl) E@wnﬂﬂeﬂ dropwiserat 05 @Inder{!ﬂzdt(l:hosphere The

MR ( Coante i BEAECRE Y s a8 0 gl G AR Yo uSpifil o 255 i %@? ) @S&??‘s o

J=5. 56HAydroxylaming lnuap(mdﬁchhin(mmlmmawm oﬂma?-resh

o, 15 58 o LGl s tiflyef b pin. o 3073 " e Eeféng#@“?mmg o (&

sol uti osasprmme he (muommmredésﬂmmaommusmarmaﬂmieré&m‘&gﬁml ) of

coai um E20R HEK e ol loreCbues, theitesta s iRd Wi FGCTRm0 el 65

for 6 hwithtCHjiCk. Mwhbhbdsmmmhsshammwmeﬁéd SverMEEXBaHg reaction
m xture th vi us Stll’l’ln oi | Iovver | ayer Is
produceﬁwgw M 'ﬂ%@n@qu i S
ext r act ethenits hive¥3037 afrzd{[mcmomapﬁpdxw%mﬁesmwmmétﬁo%&ﬁyﬁ.ver MBSO
4 and
4% amino)-N-hydroxy-acetamide; NMR (CDCL): 2.2 - 2.35 (m, 2H), 3.69 (s, 2H), 3.76 {1, 2H,
J=6Hz), 3.79 (s, 3H), 4.21 (1, 2H, J=6Hz), 4.26 (s, 2H), 6.77 (br s, 1H), 6.85 (d, 2H,

J=9.04Hz), 7.03 (d, 2H, J=9.04Hz), 7.15 (d, 2H, J=9.04H2), 7.78 (d, 2H, J=8.56Hz), 8.82 (br
s, TH).

Stage 68.,1:

To a solution of 77.46 g (0.617 mol) of glycine methylester hydrochloride in CH Cl,, 92 mi
(0.68 mol) of triethylamine, a solution of 60 g ( 0.44 mol ) of p-anisaldehyde in 50 mi of
CH.Cl2 and 40 g of MgSO , are successively added at 0 - 5 °C under N, atmosphere. After
stirring for 18 h at r.t. the reaction mixture is filtered through celite and washed with CH 2Cl.
The filtrate is concentrated under reduced pressure and then the crude mixture is diluted
with AcOEL. The AcOEt solution is filtered again to remove triethylamine hydrochloride and
the filtrate diluted with toluene and concentrated under reduced pressure (azeotropic
removal of Hz0) to give 91.3 g of [(4-methoxy-benzylidene)-amino}-acetic acid methyl ester
as light yellow crystals; NMR (CeD,): 3.18 (s, 3H), 3.34 (s, 3H), 4.13 (s, 3H), 6.69 (d, 2H,
J=8.56H2), 7.70 (d, 2H, J=8.56Hz), 7.79 (s, 1H).




concentrated under reduced pressure to give 8.19 g of 09 FEB 2004
4- hydr oxybenzenesul fonyl chloride; NWR (CDCbh): 5.3 (br s, 1 H, 7.01 (d,
2H, J:m H%% Z 94 (d, 2H, J=9.08Hz). 2kW69.-2: To a solution of 8.7g
(45.2 #2441 ydr oxybenzenesul fonyl chloride in 80 mPGHERSNOI&1L o
solution of 6.75 g (32.3 mmol) of (4-nethoxy benzyl am no) acetic acid
methyl ester In 20 m of CH2A 2 and <1585+ (792 nmmol ) of triethyfam ne were
added dropwise at 0 C. The resulting mxture is stirred for 4 h at rt.,
neutralized with cold 1 N aqueous HCl and extracted wth CH2O 2. The

conbi negly gégg_a_cts are washed with H 20 and brine, dried over MySO4 and
concentra under reduced pressure. The residue is purified by colum
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purified by colum chromatography on silica gel (AcCEtn-hexane = 3:1) to
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0 - 5C After stirring for e reactiron m X urels

aci di f i Ma@Ses apd W“@MH@WPM@@ give\{[4-(3-ohiPBiprogidxy)-c ombi ned

eXt I aCt SerbRostiSMf(a¥nbthoRy bBRzy)-amino)-acetic acid methy! ester; NMR (CDCl 5): 2.25 -
2.35 (m, 2H), 3.56 (s, 3H), 3.75 (t, 2H, J=6.04Hz), 3.79 (s, 3H), 3.9 (s, 2H), 4.2 (1, 2H,
J=6.04Hz), 4.39 (s, 2H), 6.84 (d, 2H, J=8.56Hz), 6.99 (d, 2H, J=9.08Hz), 7.16 (d, 2H,
J=0.08Hz), 7.83 (d, 2H, J=8.56Hz).

Stage 68.4:

To a solution of 59.7 g (0.135 mol) of {[4-(3-chloro-propoxy)-benzenesulfonyl}-(4-methoxy-
benzyl)-amino}-acetic acid methyl ester in 500 ml of MeOH, 500 mi of THF and 200 mi of
Hz0, 11.3g of LIOH:H20 (0.27 mol) is added at 0 - 5 °C. The mixture is aliowed to warm to
r.t. and stirred for 4 h. The reaction mixture is concentrated under reduced pressure and
diluted with H;O and AcOEL. After acidifying with 2N HCl at 0 - 5 °C, the mixture is extracted
with AcOEL. The combined extracts are washed with brine and concentrated under reduced
pressure to give {[ 4-(3-chloro-propoxy)-benzenesulfonyl]-(4-methoxy-benzyl)-amino}-acetic
acid; NMR (CDCly): 2.26 - 2.29 (m, 2H), 3.75 {t, 2H, J=6Hz), 3.79 (s, 3H), 3.91 (s, 2H), 4.19
(t, 2H, J=6Hz), 4.38 (s, 2H), 6.84 (d, 2H, J=8.56Hz), 6.99 (d, 2H, J=8.56H2), 7.13 (d, 2H,
J=0.04H2), 7.82 (d, 2H, J=9.04 Hz2).




dried over MgSO4 and concentrated under reduced pressure to give (|9 FEB 2004
{[4(4-fiuoro-butoxy)- benzenesul fonyl}-(4 nethoxy-benzyl)-am no)-acetic
acid; NVWQUIMOE2B):1.86 -1.96 (m 4H), 3.79 (s, 3H), 3.9@cmpodiiss 4 08
(t, 2H, J=5.52Hz), 4.38 (s, 2H), 4.48 (t, 1H, J=6.04Hz), 4.55 - 4.%5 (m 1
H, 6.84 (d, 2H, J=8.56Hz), 6.98 (d, 2Hg J=9.08Hz), 7.14 (d, 2H,

J=8.56Hz), 7.81 (d, 2H, J=9.08Hz). Mm69,5: To a solution of 20 g (123

moi ) of N hydroxyphthalimde In 360 m of CH 3CN, 26.42 nml (276 nmoi) of
2 met hoxypropene and 42.36 ng (0.246 moi ) of anhydrous p-tol uene- sul fonic
acid are added In portions at rt. After stirring for 1 h, the mxture is

di | ut edExarmple 885 nm of sat. NaHCO3 and concentrated under reduced pressure.
The residue is extracted wth EtOAc and the organic |layer Is washed with H |
20 and brine, dried over MgpSO4 and concentrated under reduced pressure to
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acid and 0.27 g (2 mmol) of HOBT In 4 mM of DV, a solution of 0.116 g of
0- (1-neLhoxy-1-nethyl -ethyl)-hydroxylamne in 1 mM of DV and 023 g of
W5CD ssively added at 0 - 5 C and the mxture was stirred for 1

) o 09 s i ol
and co 3ided tori@tg (43mmeb of 4ydexybenzeniesulfonit atitbsodiurh ait Uhash Ny CO! umm
chr one! AiogpHere OThé tasutig Wiktukdls Wb of 65 107 6 h. At the end of this ime, the -

mobile, nearly homogenous reaction mixture is poured on ice with vigorous stiming. An oily

lower layer is produced and which is dissolved in 100 mj of CH :Cl;. The aqueous layer is

extracted with CH.Cl, and the combined organic solution is dried over MgSO ,and

concentrated under reduced pressure to give 8.19 g of 4-hydroxybenzenesulfonyl chioride;

NMR (CDClL): 5.3 (br s, 1 H), 7.01 (d, 2H, J=8.08Hz), 7.94 (d, 2H, J=9.08Hz).

To a solution of 8.7g (45.2 mmol) of 4-hydroxybenzenesulfonyl chloride in 80 ml of CH 2Ch, ‘
a solution of 6.75 g {32.3 mmol) of (4-methoxy-benzylamino)-acstic acid methyl ester in 20

ml of CH.Cl and 12 mi (79-2 mmol) of triethylamine were added dropwise at 0 °C. The

resulting mixture is stirred for 4 h at r.t., neutralized with cold 1N aqueous HCI and extracted

with CH.CL. The combined extracts are washed with H 20 and brine, dried over MgSO, and

concentrated under reduced pressure. The residue is purified by column chromatography

on silica gel (eluent; ACOEtCH,Cl, = 50:1 ~ 5:1) to give [(4-hydroxy-benzenesulfonyl)-(4-
methoxy-benzyl)-amino}-acetic acid methyl ester; NMR (CDC!s): 3.57 (s, 3H), 3.79 (s, 3H),

3.90 (s, 2H), 4.40 (s, 2H), 5.59 (s, 1H), 6.84 {d, 2H, J=8.6Hz), 6.93 (d, 2H, J=10.84Hz), 7.15

(d, 2H, J=8.6Hz), 7.82 (d, 2H, J=10.64Hz).
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2-{[4- (4fl uor obut oxy) - benzenesul f onyl H4- net hoxy- benzyl ) - am no) -

N- (1- et Rpgs¥rdoed®t hyl ethaxy) acetam de; NMR (CDg3): 1. 35%@ 83 2 0
(m 4H), 3.29 (s, 3H), 3.70 (s, 2H), 3.78 (s, 3H), 4.08

4.32 (s, 2 H, 4.47 - 4.49 (m1 H), 460 (br a, 1 H, 6.80 - 690(m 2H)
6.95 - 7.05 (m 2H), 7.10 - 7.25 (m ‘ﬂq)', 7.79 (d, 2H, J=9.06Hz), 8.46 (br
s,1 H). Anal ogously to Exanple 69 the follow ng hydroxam c acids of
Exanples 70 to 76 are obtained. 2-11

Xy) - benzenesul fonyi ) - (4- met t wxy- benzyl ) - am noWhydr oxy- acet am de; NWR
(CDQY) gy 332:05 (m 4H), 3.55 - 3.65 (m 21-11), 3.68 (s, 21-11), 3.77
(s, 3HS {br S. 2H), 4.25 (s, 2H), 6.84 (d 2H, J=8.56Hz), 6.99 (d,

2H, J=Ti ocmsusppnﬁoﬁ of 1igr(2741mivipl) of [(4hylbxy-bahizenbstif thi
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[ (4- bubbﬁa@ﬂzl-ﬁﬂbﬁdJZHedﬁ%ﬂM 7a5y(d} 2H,4=8E6hz), 7.8 21, J=308Hz)] - N- hydr oxy
-acetamde; NWR (CDCl): 2.50 - 2.65 (m 2H), 3.70 (s, 2H), 3.79 (s, 3H),
4.09 (t, 2H, J=7.04Hz), 4.26 (s, 2H), 5.13 - 5.22 (m 2H), 5.75 - 5.95
(m1 HSlage 884tbr s, 1 H), 6.84 (d, 2H J=8.56Hz), 7.01 (d. 2H, J=9.04Hz).

7 15 (Gro g’ébmdorﬁow& (2. 57?,%&% ﬁﬂ(#ﬂuorob%g%)) -benzeneéul?fron%]—(&-ml_gﬂm exanpl e
2 ( - (eneyl)-amino}-apeticcacid methyl Baténinols bofSFHE, M6V ofmoH thVdﬁlcbfw;cam de
(Ng’RZ (FDD'\‘P% §78.7 rimé of LibH ohBhyalale is hudSd In‘porforts'ands the mixture is shived for) * 22
30 min at 0 - § °C. After stirring for additional 3.5 h, the reaction mixture is acidified with 1N
aqueous HCl and extracted with AcOEL. The combined extracts are washed with brine,
drled over MgSO, and concentrated under reduced pressure to give {[4-(4-fluoro-butoxy)-
benzenesulfonyl}{4-methoxy-benzyl}-amino}-acetic acid; NMR (CDCl,): 1.86 — 1.96 (m,
4H), 3.79 (s, 3H), 3.90 (s, 2H), 4.08 (t, 2H, J=5.52Hz), 4.38 (s, 2H), 4.48 (t, 1H, J=6.04H2),
4.55 ~ 4.65 (m, 1H), 6.84 (d, 2H, J=8.56Hz), 6.98 (d, 2H, J=9.08Hz2), 7.14 (d, 2H,
J=8.56Hz), 7.81 (d, 2H, J=9.08Hz).

Stage 69.5:

To a solution of 20 g (123 mmol) of N-hydroxyphthalimide in 360 m! of CH sCN, 26.42 ml
{276 mmol) of 2-methoxypropens and 42.38 mg (0.246 mmol) of anhydrous p-toluene-
sulfonic acid are added In portions at r.t, After stirring for 1 h, the mixture is diluted with
25 mi of sat. NaHCO; and concentrated under reduced pressure. The residue Is extracted
with E1OAc and the organic layer is washed with H20 and brine, dried over MgSO, and
concentrated under reduced pressure to give 21.84 g of 2-(1-methoxy-1-methyl-ethoxy)-
Isoindole-1,3-dione as a white solid; NMR (CDCl,): 1.57 (s, 6H), 3.61 (s, 3H), 7.75 (dd, 2H,
J=5.56Hz, J=3.0Hz), 7.83 (dd, 2H, J=5.56Hz2, J=3.0Hz).



(s, 2H), 7.17 (d, 2H, J=8.08Hz), 7.84 (d. 2H, J=8.56Hz), 7.95 (br ggfgﬁgzugq
8.47 (d, 2H, J=7.08Hz), 8.80 (br s,1 H), 8.87 (s,1 H), 10.97 (br s
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}-am no] - N-hydroxy-(r)cetam de; NWR (CDCI3): 3.61 (s, 2H), 3.75 (s, 3H),
4.31 (9,2H), 4.90 (d, 2H, J=2.0Hz), (d, 2H, J=8.56Hz), 7.10 - 7.20

(m 4H), 7.85 ((, 2H J=8.56 Hz), 8. 89%%br s,1 H,10.51 (br s,1 H. FIMPIG
76 t(4-nmet hoxy-b~4-but 2- Pyl oxy- benzenesulfonyl]-am' no ; NVR 0O 9 FEB 2004
WO 01/ 10827 PCT/ EPO0/ 07641 -60 (CDCl): 1.85 (s, 3H), 3.59 (s, 2H), 3.74 (s,
3H), 4.29 (s, 2H), 6.88 (d, 2H, J=8.56Hz), 7.11 - 7.20 (m 4H), 7.82 (d,
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(CDAl 3) hydroxglamine; NMR ( CDCIY):-1.38 @56K))3 %8%5(7(5,3 3.69 (s, 21-1),
3.75 (t, 2H, J=6.12 Hz), 4.20 (t, 2H, 76 03 2H, J=8.92Hz),
-7.06 (br s,1 H, 7.76 (d, 2H, J=8.921- 12) 954(br S, 1H) To a solution
of 3 5 SladgeR6a?Ar al ) of 4-(3-chl or opropoxy) - benzenesulfonyl chloride In 100.

f 1.62 g (18.56 mmol) of tyl 15
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conbi ne é 189 \%&h@&“\ﬂxy *B#ﬂ‘ﬂbﬁmﬂ)-h!!ﬂbminmmlmi@mmm rat ed

d
zn(nghgo rﬁox}g!N_(z 2- di met F propﬁ} bogn%dn@ngﬁ%mgﬂwemi('éDCh)
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.. h8.88Hz 7.77 (d, 2H, J=8
p - The residue Is purified by column chromatography on silica gel (eluent; ACOEt:n-

hexane = 1:1) to give 2-{[4-(4-ﬂuombutoxy)—benzenesulfonyl]—{4—meﬂmxy—benzyl)—amino}-
N-(1-ethoxy-1-methyl ethoxy) acetamide: NMR (CDClg): 1.35 (s, 6H), 1.83 — 2.0 (m, 4H),
329 (s, 3H), 3.70 (s, 2H), 3.78 (s, 3H), 4.08 - 4.11 (m, 2 H), 4.32 (s, 2 H), 4.47 — 4.49 (m, 1

H), 4.60 (br s, 1 H), 6.80 — 6.90 (m, 2H), 6.95 -~ 7.05 (m, 2H), 7.10 - 7.25 (m, 2H), 7.79 (d,
2H, J=9.06Hz), 8.46 (br s, 1H).

Analogously to Example 69 the following hydroxamic acids of Examples 70 to 76 are
obtained,

Example 70;

2-&H4—diombubxy}bennnesulhnyﬂ{4meﬂwxybemybamlnomhydmmmmide:
NMR (COCb): 1.85 ~2.05 (m, 4H), 3.55 — 3.65 (m, 2H), 3.68 (s, 2H), 3.77 (s, 3H), 4.07 (br
8, 2H), 4.25 (s, 2H), 6.84 (d, 2H, J=8.56Hz), 6.99 (d, 2H, J=9.04Hz), 7.00 (br 8, 1H), 7.15 (d,
2H, J=8.56Hz), 7.77 (d, 2H, J=9.04Hz), 8.84 (br s, 1 H).
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the solution, 0.55 m (4.93 muol) of brono-ethylacetate i s added and the
reaction mxture I's stirred for 40 n?%rat rt., neutralized with i N
aqueous Hd and extracted with AcOEL The conbined extracts are washed with
brine, dried over MgSO4 and concentrated under reduced pressure. The
residue |Is purified by colum chromatography on silica gel (AcOEtn O 9 FEB
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pol yst NM (CPCh): 2.15i-n2.80 npBH), 3i70N(s| 2id), BrAs(s; 3H), 4183e4.20i(h eH, Ioe barRnp! e 1,

(o5, (R i BB R BB e, 10 005 0.2

hydr oxy=8.56Hz); 7103(do2H,Je8186Hz2), 7.15 (d, 2H, J=B.56Hz), 7.78 (d 2H, J=8.56Hz), 8.82 (br
(R -2- 549(“3 fiuoro- propoxy) - benzenesul fonyl am noj -

hydr ox henyl - pr opi onam de,

(R)-2-[4-(4-fiuoro-butoxy)-benzenesui f onyl am no} N-

hydroxg 3BEE%I -propi onam de, (R)-2-(4-but--en-1

yl o) y- f f onyl am no) - N- hydr oxy- 3- phenyl - pr opl onani de,

(R -24 -Pyldkcp-B

o R et )l o s
(R -2 W# 0055 (et 3 fsi Sy BAM (86IH), 4.09 (t, 2H, J=7.04Hz), 4.26

hydr ox gL
(B2 ta (A7) uo;‘?gbﬁ ?)?’fggnzse?lse My 1H),,9,08 {br s 1 K. B:84 (d 2H, J=8.56Hz),
Mo Y SHealn®RaH2), 7.15 (d, 2H, J=8.56Hz), 7.76 (d, 2H, J=9.041iz), 8.83 (br s, 1H).

(R)-2-(4-but-3-en-iyi oxy-benzenesul f onyl am no) - N- hydr oxy- 3- neThyl -
Example 74:
2-{[4-(3-chloropropoxy)-benzenesulfonyl]-pyridine-3-yimethyl-amino}-N-hydroxy-acetamide;
NMR (DMSO-d6): 2.20 - 2.22 (m, 2H), 3.78 (s , 2H), 3.71 —3.90 (m, 4 H), 4.22 (s, 2H), 4.51
(s, 2H), 7.17 (d, 2H, J=8.08Hz), 7.84 (d, 2H, J=8.56Hz), 7.95 (br s, 1H), 8.47 (d, 2H,
J=7.08Hz), 8.80 (br s, 1H), 8.87 (s, 1H), 10.97 {brs, 1H).

Example 75: |
[(4-methoxy-benzyl)~{4-prop-2-ynyloxy-benzenesulfonyll-amino}-N-hydroxy—acetamide;
NMR (CDCL): 3.61 (s, 2H), 3.75 (s, 3H), 4.31 (s, 2H), 4.90 (d, 2H, J=2.0Hz), 6.90 (d, 2H,
J=8.66Hz), 7.10 - 7.20 (m, 4H), 7.85 {d, 2H, J=8.56 Hz), 8.89 (br s, 1H), 10.51 (br s, 1H).

Example 76:
[(4-methoxy-benzyl}-{4-but-2-ynyloxy-benzenesulfonyl]-amino}-N-hydroxy-acetamide; NMR
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butyram de, (R)-2-[4-(3-chloro-propoxy)-en ffony!am no 09 FEB 2004
- N-hydr oxy- propi onam de, (R)-2-[4(3-fl uoro-propoxy)-benzenesul fon
lam no] - WOty - pr opi onam de, (R)-2-[4(4- PCT/EP00/07641
f1 uor o- but oxy} benzenesul f onyl am no] - N- hydr oxy- pr opl onam de,
(R -2-(4-but-3-en-1 yioxy- benzenesuffOéB/I am no) - N- hydr oxy- pr opi onani de.
(R)-2-[4-(3-chl oro-propoxy) -
benzenesul f onyl am no] - N- hydroxy 4met hyl - val enm de,
rop

(R -2- [i b%('y | uor o-

benzenedGPEs %ﬁr(%swslﬁ ﬁg(ﬁ EK)- 37 4rig, BY).- 429 ¢s, 2h),08:88 (d, 2H, J=8.56Hz), 7.11 —
R) - 2-[ 4

E)ea]z ne[suf%%{]"?/:g{%o?lgg t( d’_ 3)8,4”} ’rreﬂng/tfr o A 19:480r S tH)-

(R) - 2- (4- but - 3- en- 1yl axy Y0 9 FEB 2004’ VO 01/ 10827 PCT/ EPO0/ 07641 - 62

benzene&%m no) - N- hydr oxy- 4- net hyl -val eram de, are prepared in
anal ogy _‘w preparation described in Exanple 1, stage 12. The

gol[ Zm(e 5 Tocasalutiongf ®.687g (0.71 9€mmol) of [4-('3.-chk:rro;(;ro_poxy)-beng?(nesugcérg{l]é(r%1 e
2- [ 4- (3@*%&”8‘?’@%@@' g&?%ﬁ#‘ oﬁ%ﬁ Mﬁa&ﬁr'ﬁ o ) ot Bydrexylamined 2. [ 4-

but - 3- &ydrochlodde salbiv® mheb ared
(1, o et b O 7

gm@ﬁhkﬂﬁﬂé%ggﬁﬁqe&%aé ‘%pe' '[“99@”"(9('65?’2%9 PW@L#PWM!MDW@M ?ﬂe T?
?:I%Sgolitzaﬁqsg;ﬁrlagﬁd(()f B&ﬂgémnzggrggﬁﬁgl) of ch%@%ghgqﬁg%o ¥

of CH 2 enesidueispinified by Toleumn xt ur e |s
al | oned chrommograply onBiliea el (ACDELAHK SN s. To the

t 29. 6 45 f Iyl h| I) d {g . | - f
SN T o N A e A L
Igﬁbfﬁigmg”ﬁz?ﬁ"ﬁ 2, D9BE B DR G A 1 B IR 1S Pl (R ey T
pr essur 8=pd' 6?3,30% dr2l, ¥78.92H2), Z—ﬂﬁwgbrcﬁaﬂbbo&w (d,12bh 2eB.02HE). 0154 (bﬁb,lm)l de;
NVR(CDCI 3): 2.26 - 2.36 (m 2H), 3.76 (t, 2H, J=6.04Hz), 4.24 (t,

J:6.04Hﬁ, 7.06 (d, 2H, J=9.08Hz), 7.98 (d, 2H, J-9.08Hz). 78.3.1 1
Q-Ckto benzene To a suspenS| on of 44g (0.318 not) of K 2(1)3 in

2?8”‘;(13*’“2?;'?‘323'&' o & A {oRgoR8ng Hifledibstnany thlodd o fogmi” © ©
refi uxe %ﬁ“ﬁ?’tﬁﬂc@%s(b&&mhﬁ nw#angtlamhamwmofﬁhe,m{r nmbdur e
s L:E%*x*ﬂ‘;?ﬁs"tﬁ‘gﬁﬁw shind Sielased Fmigh T8 Jc, Afet signe dria e

h atr.t,, the reaction mixture Is neutralized with 1N aqueous HCI and extracted with AcOEt.

The combined extracts are washed with brine, dried over MgSO , and concentrated under

reduced pressure to give 4-(3-dxloroptopoxy)-N-(2.2-dimeﬁryl-pr0pyI)—benzenesulfonamide;

NMR (CDCL): 0.879 (s, 8H), 2.20 — 2.35 (m, 2H), 2.66 (d, 2H, J=6.88Hz), 3.76 {t, 2H,

J=6.28Hz), 4.20 (t, 2H, J=5.84H2), 4.35 - 4.465 (m, 1H), 6.98 (d, 2H, J=8.88H2), 7.77 (d,

2H, J=8.88H2).

Slage 77.2:

To a suspension of 0.197 g (4.93 mmol) of NaH in 10 mi of THF, a solution of 1 g (3.13
mmol) of 4-(3-chloropropoxy)-N-(2,2-dimethyl-propyl)}-benzenesulfonamide in 10 ml of THF
is added in portions at 0 °C and the resulting mixture is stirred for 30 min at r.t. To the
solution, 0.55 ml (4.93 mmol ) of bromo-ethylacetate Is added and the reaction mixture is
stired for 40 min. at r.t., neutralized with 1N aqueous Hdl and extracted with AcOEL. The
combined extracts are washed with brine, dried over MgSO4 and concentrated under
reduced pressure. The residue is purified by column chromatography on silica gel (AcOEtn-
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under reduced pressure to give 2625 g of (3-chloro- propo) y) benz?ﬂgf(faezﬁi
83 % NVR (CDCB): 2.20-2.27 (m 2H), 3.75 (t, 2H, J=6.041-12) 12004

2H, J=6. 9-6.97 (m 3H), 7.25 - 7.31 (m 2H).
&*R&WZ&%“%?UHWA stirred nmixture of the sodium sal Sﬂcﬁ‘?noomm

44ydr oxybenzenesul fonic acid di hydrate (3.49 g,15 mmol) in ethanol (15 m)
Is treated successively at r t. with 20NaOH (7.5 m, 15 nmol) and

1- brwno- 3-fl uoro-propane (1.37 m, 15 mml) and refluxed for 15 h. The
crystalline residue 0 9 FEB 2001 WD 01110827 PCTI EPoo/ 07641 -63 obt ai ned

chi 11 e bange PO UM (SMartbopbi S etz 2iony pallanine, ),

20 (2: 13cedinacidretind estenMMBA(CDC!y): 96 (5,190, £201 (tudh skx7t0Hx), 2.20 - 2.30 (m,

113 g SUBSIEHY bR A 9220, o 4 B, B A TR RN (s
68.9 mTMSZhIE] 6.96/d,(DH2J+8.92HZ] 7.76 (d2H,k=892H2). 72 h at r.t., the residue

is treated with Ice-water and the aequous phase extracted twice with
di et hyl ether. The conbined organic |ayers are dried wth Na2SO4,

evapor aErainpla @8t Faertherdintdrmedialeed | n vacuo to yield the title conmpound; NWR
(CDCI3) d: 7.98 and 7.04 (AA'BB', 4H), 4.77 (t, | H, 4.53 (t, 1 H, 4.20

(t, 2H), 2.08-2.25 (m 2H). Fluo ut e e chloride The title conpoundis
pr epar emhbuommjmmdeecﬁﬁed Werein)ané DS&d as Mterhedidtes!in Paous %

benzenesw fo hl ori de d? cri bed under Exanple 78. 3. 2; (CDCI 3) d:
7.96 anB @BX"P/&%BW of omwlak: 1 H), 4.40 (t, 1 H, 411 (t,

2H) , 173206(m 4H) . 4But 3-ento - ze iron A stirred mxture of the

sodi um sal t of 4hydroxybenzenesu| fonlc acid di hydrate (4.65 g, 20 mml) in
‘et hanol £8:20408 s ot e ¥llccessively at r.t. with 2N NaOH (10 ni,

?ng)en?ﬁ.ﬁg partﬁsﬁlﬂy di SWSR f@anﬁ%ﬁ% t(ﬁf'%'éﬁ"% The
cr yst al N-hysrgxydriopienamidejanddR)-2-amino-dbydrery-theltiyl-valeraimide atd@ynthiesizéd | t r at e
120 1 e ORI udiGmetRiy e B, Rl rprdfoRta ol Bladifg o "
with colad N—(seluowwmtbmmonvw-reumm and epinobxy-2\chicnttritybpalystyrensirésin vacuo
i x ur  oArefogD bt fegerlonfadsiibed WERRMGRIY BIAIRTER O T POLE T2 ) " s
treated at rt. with SOCI2 (5 m, 68.9 nmol) and DM (0.2 m ). After
StITTi Ngg2: Compounds of formula Il
The polymer-bound compounds (R)-2-[4-{3-chloro-propoxy)-benzenesulfonylamino}-N-
hydroxy-3-phenyl-propionamide, (R)-2-{4-(3-fluoro-propoxy)-benzenesulfonylamino}-N-
hydroxy-3-phenyl-propionamide, (R)-2-{4-(4-fluoro-butoxy)-benzenesulfonylamino]-N-
hydroxy-3-phenyl-propionamide, (R)-2-(4-but-3-en-1-yloxy-benzenesulfonylamino)-N-
hydroxy-3-phenyl-propionamide, (R)-2-{4-(3-chloro-propoxy)-benzenesulfonylamino}-N-
hydroxy-3-methyl-butyramide, (R})-2-{4-{3-fluoro-propoxy)-benzenesulfonylamino}-N-
hydroxy-3-methyl-butyramide, (R)-2-[4-(4-fluoro-butoxy)-benzenesulfonylamino}-N-hydroxy-
3-methyl-butyramide, (R)-2-(4-but-3-en-1-yloxy-benzenesulfonylamino)-N-hydroxy-3-methyl-
butyramide, (R)-2-{4-(3-chloro-propoxy)-benzenesulfonylamino}-N-hydroxy-proplonamide,
(R)-2-[4-(3-fluoro-propoxy)-benzenesulfonylamino}-N-hydroxy-propionamide, (R)-2-[4-(4-
fluoro-butoxy)-benzenesulfonylamino}-N-hydroxy-propionamide, (R)-2-(4-but-3-en-1-yloxy-
benzenesulfonylamino)-N-hydroxy-propionamide, (R)-2-[4-{3-choro-propoxy)-
benzenesulfonylamino}-N-hydroxy-4-methyl-valeramide, (R}-2-{4-(3-fluoro-propoxy)-
benzenesulfonylamino]-N-hydroxy-4-methyl-valeramide, (R)-2-[4-(4-fluoro-butoxy)-
benzenesutfonylamino}-N-hydroxy-4-methyl-valeramide and (R)-2-(4-but-3-en-1-yloxy-




R &

for 15 h at rt,., the residue is treated with Ice-water and the a@QuéEB 2004
phase extract ed twce wth diethyl ether. The conbi ned organl c layers are
dried w tWON/1083®D4, evaporated and the residue dried In eld the
title conpound; NWVR (CDCI3) d: 7.96 and 7.02 (AA BB 5 77- 9 (m1l
H, 5.09-5.26 (m 2H), 4.11 (t, 2H), 2.84:2.66 (m2H). Exarrple 79mTo a
solution of 4.2 g (7.93 mmol ) of

2-[ (4-but - 3-anyl oxy- benzenesui fonyi)-(4-[1, 2r4]triazol -

1-Yl - benz am thoxy 1- net hy et hoxy) - acetam de (stage 79.6) in
100 m 3?9"9%&?%90']'!! §ﬂ°) ydrmadnd-vaipmmide) aneintepaied incardbatyaith thel.

Af ter stpreparagior @éscrib8d fh e9, gtaﬁ § 2004 WO 01/10827 64 PCTI EPOQ 07641
pitates are filtered off and driéd rn vacuo to give

2-[ (4-but - 3-enyl o) Wbenzenesul fonyi)-(4- [1,2,4]triazoi- )

Louder TR E SH%W%@%H%%W%C PRy, 15

(7 t jLO2|(4OI @emmg@%&ﬂmmmmmeﬁeﬁmo?wgﬁi@-Nmr&j)ac;garﬂﬁe@gg 2(1[4H) 2
525 (o OF Y15 betidneslitSaiirinol Gyrony qpetinics e sgared in analogy

4- But - 3-memmmumm£mmbssm5@m To a suspension of 25 g

(108 nmol ) of p-phenal sultonic acid sodium salt-dl hydrate in 100m  of

et hanol , 54 m of 2-N aqueous sodi um hydroxi de (160 nmol) and 11 m (108
: s XV successively added at r.t. After refluxing

is cooled to O Cto afford precipitates
'J\.eh BN ChOROE. d water and dried In vacuo to

1 s St e o gt B Ay i
2H), 5. Ao °§69{‘rﬂ“1(%r#2 'BO'PQ‘ ql‘tbroguﬁ(ﬁnmadﬂ hz1003nl)qf CH 50, (schddeddrdmga Hz,
2H). St ﬁt%%&hﬂer&dﬁéﬁﬂo@ﬁﬂarﬁeﬂ?@ BTl éﬁlﬁ%m d ctggg,%;%@ejﬁg ' Onggf 13

g (62 mml of 4- but - 3- enyl oxy- benezenes

of CH, Shied oy W@rﬂ’ﬁ)ﬁ? Wmlmw mmaohnmm chioritle ahd BYR (01052
Successimgl Wt DRAE 406 aBed Hroplwicdar? dridl i milre 8 sfim) fk 1B et ﬁm@%
gnd c ondBiurgisqrourediinlo icewvaterd GMJMH'I Cb! 20k Theleombined extracts are dﬂecl
t - 3- enyeP ' H NVR .55 -
2.65 ( ﬁw 2%0"%8@2%%%%&@%& ﬁ"&*"%%?? Pregstifs: 1o é““z‘ge %/Hz“?% %) o5
(m 1 Hbenzempsulfenyl ehjoride;-NMR(GDEL): 2.267- 2166 (11, 21);13.75 (£ 2M, 046/02Mz), 4.24 (1,
2H, J=6.04Hz), 7.06 (d, 2H, J=0.08Hz), 7.98 (d, 2H, J=0.08Hz),

Stage 78,3.1.1 (3-Chloro-propoxy)-benzene

To a suspension of 449 (0.318 moi ) of K 2CO5 in 300ml of acetone, 15g (0.159 mol} of '
phenol and 18.9 ml (0.191 mol) of 1-bromo-3-chloropropane are added successively atr.t.
under N; atmosphere. The mixture is refluxed for 6 h and concentrated under reduced
pressure, The crude mixture is diluted with cold 1N aqueous NaOH and extracted with

AcOEL The combined extracts are washed with H ;O, dried over MgSO, and concentrated
under reduced pressure 1o give 26.25 g of (3-chloro-propoxy)-benzene (yield 83 %); NMR
(CDCl): 2.20-2.27 (m, 2H), 3.75 (t, 2H, J=6.04Hz), 4.11 (1, 2H, J=6.04Hz), 6.9-6.97 (m, 3H),
7.25-7.31 (m, 2H).

Asﬁrred mixture of the socﬁumsaltof#hydroxybenzonesulfonicadd dihydrate (3.49 g, 15
mmol)hethanol(isml)lsh'eatadsucoessivelyatr.t.wiﬂ\zNNaOH(7.5rnI,15mnoI)and
1-bromo-3-fluoro-propane (1.37 mi, 15 mmol) and refluxed for 15 h. The crystalline residue




ftge 79.3: 4-{1,2,4] Trlazol-1-yl-benzal dehyde To a sol ution of 6f44FfR 6204
m(i) of p- fluorobenzal dehyde In 40 m of pyridine, 4.14g (60 nmol) of
1,2, 4-t y@éPide7 0- 2869 (2 mmol ) of copper(l)oxlde and 9. 12 6 nmol ) of
pot asi um car bonate are sucoesively added at rt. After Stl PBM 18 h at
125 C, the reaction mxture Is concentrated under reduced pressure. The
residue is diluted with CHCl 3 and fi-l6@red through celite. The filtrate Is
concetrated and purified by flash columm chromat ography on silica gel
(eluent: n-Hexane : AcCEt 4:1 - AcOEt only AcCEt : MOH = 20:1) to give

4] 1, 2, obtainestafter iembvdneﬂmlsé%uﬂi% tAfirdtBd With BIRALGH g 4R/ééd% .

t akl duct § 0.0°G. 51

i T A SRR o S 5 o Dot e o

H) (mﬂwsdulmﬂuﬁltbm-(@ﬂedro(ﬁw Q 99%‘1 9&{.,% $tis q%@ Oﬂ07641

-65 J = d 2 = ga

1P 87 8 "'Rg%'ﬂé]m mé?ﬂﬂmeﬁmlﬁzsa@etemilt Wt{gggmqst;% samhmbffd ) o
en e o (0]

211, z“ﬁ‘ﬁﬂ?az{)?ﬁﬁf*ﬁ?ﬁ@n‘*ﬁ;’?% éﬁ‘a"ﬁ’&s'ﬁi%‘%y(‘%“ﬁﬁbﬁ%wafar aflt Héane. ot hy|

ester f Q&’@rﬂ'@ﬁ?&&"ﬁﬂeqwmwﬁhd ¥l @ther ATheccombiretDongamic layers hid difegy! am ne

7 og F s Qheapofelds i fe Tesilie Bg) Sl P The e ctrpaiinas DI cel 1 1 o

and coffelb) &t7%96 ansz(AAt&a;mw. 4L, et H), 74163 (] tﬂ),d\mﬁtszw 2 mh AcCEt
and fibyered again. The filtrate is concentrated under uced pr ssure to
give the crude amine. To a solution of the crude amine in 12 M of MOH,
0756ng(20 rrm)l) of NaBH4 |'s added at -10 C- After being stirred for 1 h,
| - ) Jene ML : and the reaction mxture is
ext r act &S " e HE RRg N HIQNA8, 5r e washed with brine, dried

' NVEBHt odnpwm:ﬁstprmeu g oSl fied
g§e£o| Q%E S| %(ﬁ‘géggnt r&éx%ﬁ?@@;slp%l) !tg
oY o0, B Br OB R e wd#-zeﬁqs lo €825 NMR {ODCL) d:37.96 and:7.0204

Hz), 1(AABBhHA ma , ,2HJ=704
Hzg, 7(49B(Bd sgﬁui](t: ¥ [Hz"gm"?’%”'(gﬁg?b("hg% s 8.10 (s, 1 H),

8.55 (s, 1 H. SW92 79. 5 [(4 But 3- enyI oxy- benzenswfonyl) (4-11, 2, 4]
t ri azoy8.8:4y14-(Be 08 d.ethyl ester To a solution of 29

7 T e o o o A o e s s s

4- but - Gnect)th @thariof (FOAIR is treated successively at r.t. with 2N NaOH (10 ml, 20 mmol) and
4-bromo-1-butene {2.03 ml, 20 mmol) and refluxed for 15 h. The solvent is partially distilled
off and the residue chilled to 0°C. The crystalline product is filtered off and washed with cold
H.O. The filtrate is concentrated under vacuum until a precipitate appears. After addition of
H2O the suspension is chilled to 0°C and filtered. The residue is rinsed with cold H ,0,
combined with the first crop of crystals and dried in vacuo 1o yield the sodium salt of 4-{but-
3-enyloxy)-benzenesulfonic acid. A mixturs of this salt (2.67 g, 10.7 mmol) and dichloro-
methane (5 ml) is treated at r.t. with SOClI, (5 mi, 68.9 mmol) and DMF (0.2 mi). After stirring
for 15 h at r.t,, the residue Is treated with lce-water and the aequous phase extracted twice

- with diethyl ether. The combined organic layers are dried with Na .SO,, evaporated and the

residue dried in vacuo to yield the titte compound; NMR (CDCl ) d: 7.96 and 7.02 (AA'BB",
4H), 5.77-5.99 (m, 1H), 5.09-5.26 (m, 2H), 4.11 (1, 2H), 2.51-2.66 {m,2H).

Example 79;

To a solution of 4.2 g (7.93 mmol) of 2-{(4-but-3-enyloxy-benzenesulfonyi)-(4-{1,2 4jtriazol-
1-yi-benzy)-amino]-N-(1-methoxy-1-methyl-ethoxy)-acetamide (stage 79.6) in 100 mi of
AcOER, 28 ml of 5 N aqueous hydrochloride are added at r.t. After stirring for 5 min, preci-



sul fonyl chloride and 1.3 m (9.22 mmol) of triethyl amne are su%gﬁﬁBvezhm
added at 0 -5 C.  After being stirred for 18 h at r.t. the reacti

m xture I'&Odiifes2ed with H 20 andextracted with AcCEt. epé.{n,gmo

extracts are washed with brine, dried over MJSO 4 and concentrate Lunder

reduced pressure. The residue Is purifi by col um chr omat ography on

silica gel to give the tide conpound. NVR (400 MHz, CDC1):1.17 (Z 3H, J
-704Hz)255--265 (m 2H), 3.95 (s, 2H), 4.07 (t, 2H, J = 7.04 Hz),
4.09 (t, Hz), 4.53 (s, 2H), 5.10 - 5.25 (m 2H), 5.85 - 5.95

(m1H, P"é“@sa'? 8“9'2#1 off and @‘mmﬂ?ﬂ’mmﬂ(aﬂ@ﬁﬁl%mﬂﬁnﬁdesuhr@ﬁ- 4(d, 2H,
2 ((aBon 24 ewifﬁi‘ Vibeng{iy arhiriol -Bjorby<apstaiioe-fydrobhiorids 83t &5 A

%//\:D 85% RE)@QO Mi‘él;tDMGOydﬁD 2496W553(dn621ﬂy3m7 6)da 18 (PzﬁE 2004
[ (4- but %Ha:g é%%@ﬁﬂ g’n%) -(%B[gbé?'ﬁj ?'E'ﬁ %(ﬂgfﬁ* J= 9°4Hz} 7.45 (d,

yl - benz\d emﬁﬁﬁ]’lza.déﬁe-has(i'neﬂiylsm,efH p.3%4sMH megF(b%nq 8 m of
MeOH, O. 966 g (23 mml) of |ithum hydroxi c?e rragﬁohyd,r)ate and 4Hﬁ1 of H 20
are added at 0-5 C. After being stirred for 3.5 h, the reaction mxture is

aci di f i Biage 791124BLbG-myloxy!henooersaibieasy sBdiurrﬁséi‘ ?nd f:;)nz:int {zit (23d4imder
ensu ony

{11 azol 1B § PpaRghf %@A&%gﬁé&)émbm saskm palbbydratesinet o

i?lh%lrgmfg?:a?q Sgglﬂgp ?I—?OS% I'n 35 ”W'@“‘Eifﬂs?'@ﬁ%"%@ﬁ%ﬁ?%mfl °
O (1- neﬁ%?ilﬂﬁ suceessivelyaddedatird Aftes refaning fot 15 h at 20. ‘zmwmuk of
£ o i o i AR i
| nto |cé‘“®zﬂ"98 WUOttﬁ *but-%enﬂomebomemsulbnh atid $adiur sait.c BHNMPR tl

regEingEi%H:estsure 2550240 R, 26, 530 0. 240 0 OB 2 5% R P g on g

silica ) 14Dn€.73 (dieka 3.4 Wz.@H), 796 8d,1<1 144 Hg 2Bi)ve the W corrpound
"H- NVR (400 MHz, CDCl):1.34 (s, 61-1), 2.55 - 2.65 (m 2H), 3.29 (s, 3H),

373( 4.09 (t, J = 6.60 Hz, 21-1), 4.44 (s, 2H), 5.10 - 5.25 (m
ﬁﬁ%ﬂﬁ*@ﬂﬁ%m&wﬁeﬂu&ﬂ@uﬁdﬂ chlorideS. 52Hz), 7. 44 (d 2H, J=8.0

gz )54 (s - b d ﬁgspgghgri o{ F13 gi%moligﬁ%—pélg%enﬁéxybe_negegesun&fc acid usrﬁ éalr?n
2 5 5 3X B25- rntoswzawaaarmummmwm Orzmalrlggag?ﬂls Ml obBlOle é Xa&m%gg&?bg -
3(/4 ) u%/ gﬂ Ey%énglﬁ@?? ﬂFi}g} read] poured nto ice water,
extractad wﬂh ether, dried over MgSO. and oonoentratad under reduced pressure 1o give 4-
but-3-enyloxy-benezenesulfonyl chioride. *H-NMR (400 MHz, CDCl): 2.55 — 2.65 (m, 2H),

4.14 (L. 2H, J = 6.6H2), 5.10 — 5.25 (m, 2H), 5.72 - 5.95 (m, 1H), 7.04 (d, 2H, J = 9.04 Hz),
7.96 (d, 2H, J = 9.04 Hz).

Stage 79.3: 4-{1,2,4] Triazol-1-yl-benzaldehyde

To a solution of 6.44ml (60 mmol) of p-fluorobenzaldehyde in 40 mt of pyridine, 4.14g

(60 mmol) of 1,2,4-triazole, 0.286g (2 mmol) of copper(l)oxide and 9.12g (68 mmol) of
potasium carbonate are succesively added at r.t. After stirring for 18 h at 125 °C, the
reaction mixture is concentrated under reduced pressure. The residue is diluted with CHCI 3
and filtered through celite. The filtrate is concetrated and purified by flash column
chromatography on silica gel (eluent: n-Hexane : AcOEt = 4:1 ~ AcOEt only ~ AcOEt :
MeOH = 20:1) to give 4-{1,2,4] triazol-1-yHbenzaldehyde as major product and 4-1,3,4]
triazol-1-yl-benzaldehyde as minor product. 'H-NMR (400 MHz, CDCL): 7.61 (d, 2H, J =
8.56 Hz), 8.09 (d, 2H, J = 8.56 Hz), 8.59 (s, 1H), 10.10 (s, 1H) (minor product).; 7.91 (d, 2H,
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of 6 N aqueous hydrochloride |Is added at rt. After being stirred for 15
m n, i‘.@?zn m xture I's neutralized with sat. act ed
W|th Ac&? e conbined extracts are washed w th bri nwz‘{f r MgSH
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Stage 79.5: [(4-But-3-enyloxy-benzensulfonyl)-(4-[1,2,4] triazol-1-yl-benzyl)-amino}-acetic
acid ethyl ester
To a solution of 2 g (7.683 mmol) of (4-{1,2,4] triazol-1-y}-benzylaminoc)-acetic acid ethyl
ester in 15 ml of dioxane and 15 mi of H 20, 2.3 g (9.22 mmol) of 4-but-3-enyloxy-benzene-
sulfonyl chloride and 1.3 mi {9.22 mmol) of triethyl amine are successively added at 0 -5 °C.
After being stirred for 18 h at r.t., the reaction mixture is diluted with H O andextracted with
AcOEL The combined extracts are washed with brine, dried over MgSO , and concentrated
under reduced pressure. The residue is purified by column chromatography on silica gel to
give the title compound. *H-NMR (400 MHz, CDC): 1.17 (t, 3H, J = 7.04 Hz), 2.55 — 2.65
(m, 2H), 3.95 (s, 2H), 4.07 {t, 2H, J = 7.04 Hz), 4.09 {t, 2H, J = 6.56 Hz), 4.53 (s, 2H), 5.10
- 5.25 (m, 2H), 5.85 - 5.95 (m, 1H), 6.99 (d, 2H, J = 8.04Hz), 7.44 (d, 2H, J=7.56 Hz), 7.64
(d, 2H, J = 8.04Hz), 7.82 (d, 2H, J = 7.56 Hz), 8.11 (s, 1H), 8.55 (s, 1H).

Stage 79.6: 2-{(4-But-3-enyloxy-benzenesulfonyl)-(4-[1,2,4}iriazol-1-yl-benzyl)}-amino}-N-(1-
methoxy-1-methyl-ethoxy)-acetamide
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(s,1 H, 7.27 (s, 1H. 7.35 (d, 2H, J = 8.56 Hz), 7.40 (d, 2H J %=
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Hz), 8.10 (s, 1H), 8.54 (s, 1H) 8.62 (brs, 1H).

Ma-[(4—8ut-3-enyloxy-benzenesulfonyl)-(4-imidazol-1 -yibenzyl)-amino}-N-
hydroxy-acetamide-hydrochloride

To a solution of 0.39 g ( 0.74 mmol ) of 2-[(4-but-3-enyloxy-benzenesulfonyl)-{4-imidazol-1-
yl-benzyl)}-amino]-N-(1-methoxy-1 -methyl-ethoxy)-acetamide (stage 80.4), 2.46 miof 6 N
aqueous hydrochloride Is added at r.t. After being stirred for 15 min, the reaction mixture Is
neutralized with sat. NaHCO; and extracted with AcOEL. The combined extracts are washed
with brine, dried over MgSO, and concentrated under reduced pressure to give 2-{(4-but-3-
enyloxy-benzenesulfonyl)-(4-imidazol-1 -y-benzyl)-amino}-N-hydroxy-acetamide as a
colorless powder. To a solution of 0.17 g (0.37 mmol) of the above prepared hydroxy
acetamide in 3 m! of dioxane, 0.447 mi of 1 N aqueous hydrochloride Is added and stirred
for10uﬁn.1hereacﬁmnﬂxmmisconoonhatedunderreducedpmmureanddﬂed in vacuo
to give ther title compound. 'H-NMR (400 MHz, DMSO-d6): 2.40 ~ 2.50 (m, 2H), 3.61 (s,
2H), 4.07 (t, 2H, J = 6.52Hz), 4.37 (s, 2H), 5.00—5.15 (m, 2H), 5.75 —5.90 (m, 1H), 7.04 (d,
2H, J = 8.56 Hz), 7.48 (d, 2H, J = 8.56 Hz), 7.65 —7.75 (m, 5H), 7.81 (s, 1 H), 8.19 (s, 1H),
9.57 (s, 1H), 10.54 (brs, 1H).
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Stage 80.3: [(4-But-3-enyloxy-benzensulfonyl)-(4-imidazoi-1-yi-benzyl)-amino }-acetic acid

methyl ester

The title compound is prepared in the same manner as [(4-but-3-enyloxy-benzensutfonyl)-
(4-{1,2,4}triazol-1-yl-benzyl)-amino}-acetic acid ethyl ester (stage 79.5). 'H-NMR (400 MHz,
CDCly): 2.55 — 2.65 (m, 2H), 3.59 (s, 3H), 3.95 (s, 3H), 4.05 - 4.10 (m, 2H), 4.51 (s, 2 H),
5.10 - 5.25 {m, 2H), 5.85 - 6.00 (m, 1H), 6.99 (d, 2H, J = 7.04Hz), 7.20 (s, 1H), 7.27 (s,
1H), 7.35 (d, 2H, J = 8.56 Hz), 7.40 (d, 2H, J = 8.56Hz2), 7.83 (d, 2H, J = 7.04 Hz), 7.84 (s,
1H).

Stage 80.4: 2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-imidazol-1-yl-benzyl}-amino]-.N(1-
methoxy-1-methyl-ethoxy)-acetoamide

The title compound is prepared in the same manner as 2-{(4-but-3-enyloxy-benzene-
sutfonyl)-(4-[1,2,4}triazol-1-yl-benzyl}-amino}-N-(1-methoxy-1-methyl-ethoxy)-acetamide
(stage 79.6). "H-NMR (400 MHz, CDCk): 1.35 (s, 6H), 2.55 — 2.65 (m, 2H), 3.28 (s, 3H),
3.73 (s, 2H), 4.05 — 4.15 (m, 2H), 4.42 (s, 2H), 5.10 — 5.25 (m, 2H), 5.82 - 5.95 (m, 1H),
7.01 (d, 2H, J = 8.52Hz), 7.20 (s, 1H), 7.24 (s, 1H), 7.34 (d, 2H, ) = 8.56 Hz), 7.44 {(d, 2H, J
= 8.52Hz), 7.81 (d, 2H, J = 8.56 Hz), 7.83 (s, 1H), 8.72 (br s, 1H).
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2-[ (4-But - 3- enyl oxy- benzenesui fonyl )-(4-(1, 3, 4-tnazoi -1
-yl ) - beStggd 8hit Wdtphgmmy!,benzamen?ﬁn de- hydrochl oride f)

ik o o SO B B o piisoadaty 00 i o U T g """
2 5 (+- )I?tﬁ‘!QiBtl mrqwmnewmwg (2(447(:&*@% pbtabhRPEAbbAatE Hrd Qliady -‘
Yucliesthd aqrtAﬂerbeingstirredforshaHoo% the reaction mixture is cooled to r.t.,
diluted with ice water and then the mixture is extracted with AcOEt and CH 2Ck. The
combined extracts are concentrated under reduced pressure and purified by silica gel
column chiomatography (eluent: n-Hexane ; ACOEt = 5:1 ~ 3: 1) to give 4-morpholin-4-y-
benzaldehyde. 'H-NMR (400 MHz, CDCl): 3.35 - 3.40 (m, 4 H), 3.85 - 3.90 (m, 4 H), 6.92
(d, 2H, J = 8.56 Hz), 7.77 (d, 2H, J = 8.56 Hz), 5.80 (s, 1H).

Stage 81.2: {4-Morpholin-4-yl-benzylamino) acetic acid methyl ester
The title compound was prepared in the same manner as {4-{1,2,4]triazol-1 -yl-benzylamino)-
acetic acid ethyl ester (stage 80.2). 'H-NMR (400 MHz, CDCL): 1.82 (brs, 1 H), 3.10 —3.18

(m, 4 H), 3.41 (s, 2 H), 3.85 - 3.90 (m, 4 H), 6.87 (d, 2H, J = 856 Hz), 7.23 (d, 2H, J= 856
Hz). -

Stage 81.3: [(4-But-3-enyloxy—benzensutfonyl)—(4-rnorpholln—4-yl~benzyl)-amino}-aoeﬁc acid
methyl ester

The title compound s prepared in the same manner as [(4-but-3-enyloxy-benzensulfonyl)-
(4-{1,2,4] triazot-1-yl-benzyl }-amino}-acetic acid ethyt ester (stage 80.3). 'H-NMR (400 MHz,
COCL): 2.50 — 2.62 (m, 2H), 3.10 — 3.20 (m, 4H), 3.56 (s, 3H), 3.82 - 3.88 (m, 4H), 3.89 (s,
2H), 4.05 - 4.10 (m, 2H), 4.38 (s, 2H), 5.10 — 5.25 (m, 2H), 5.80 - 6.00 (m, 1H), 6.83 (d, 2H,
J=8.56 Hz), 6.97 (d, 2H, J = 9.04 Hz), 7.13 (d, 2H, J = 8.56 Hz), 7.81 {d, 2H, J = 9.04 Hz).
Stage 81.4: 2-{(4-But-3-enyloxy-benzenesutfonyl)-{4-morpholin-4-yi-benzyl}-amino}-N-(1-
methoxy-1-methyl-ethoxy)-acetamide




h)
2-[ (4- But - 3- enyl oxy- benzenesul f onyl ) - (4di net yl am nobenzyi ) -am no] - N hgygﬁ@x;“""
- aceta 8 Bﬁ gochl oride I)

2-[ (4- Bu LA oxy- benzenesul fonyl ) - (4- (3-faryl PCT/EP00/07641

onzyi ) - am no} N- hydr oxy- acet am de k)

2J(4- But - 3- enyl oxy- benzenesul f onyQ (42l en-5-yl ) -benzyl ) - am no] - N- hydr oxy
-acetamde |)

2-[ (4-But - 3-errybxy- benzenesw f onyl Mdnor phol i n- 4-yl net hyl - benzyl } am no] - N-h

ydr oxy - TRé e darhisound eah%diﬁ%ﬁﬁméﬁ\aﬁﬁ&aéﬂ[(am%k@%ﬁoﬁyﬁéme 68 the
follow n corrpounds can be prepare Ll
2 o ( eyl g.4 b@ﬁz@ﬂeﬂchmsmfammk ((kmeshory- ruptytethary)-cesamigs ) - ani no

N hyg
}é - ()?: ﬁro 0X berggﬁec )OI.! ?ﬂ"} Pq'['} %oslsl nzfzJPﬁé?mq ar%‘ o(fnl\l-hydr
oXy- acﬂﬂhm s) 3 P1),{3.66 (% -2bH GHBR y)3.88 (e 405Ny }Kﬁwmwzs(s 2H), 5.10

1 br o- pr SSER RS B CISH mPhy BB 2H, S OLEE TR0 00 21858 Wl oy

acet am MSQd,QI-FE&9MMZ)MD791d,BDBZE8?5HI-EBWJ!H)Jl Exanpl e 86: Dry
capsul es 3000 capsul es, each of which contain 0.25 g of one of the
compounds of the formula | mentioned in the preceding Exanples as active
I ngr edi Exampia@2: pr epared as foll ovvs Conposi tion Active ingredient75.00 g

ol ypi 2EERIACa o EXaR 18 PR SO 8 sas bR eshacedim ot carate . o C
: a) 2-[(2-Cyclopropylethoxy-benzenesulfonyl)-(4-[1,2,4}triazol-1-yl-benzyl)}-amino}-N-
hydroxy-acetamide-hydrochloride salt
b) 2-[(Cyclopropylmethoxy-benzenesulfonyi)-(4-{1,2,4]triazol-1-yl-benzyl)-amino}-N-hydroxy —
acetamide-hydrochloride salit
c) 2-{(3-Furylmethoxy-benzenesulfonyl)-(4-[1,2,4]triazol-1-yl-benzyl)-amino]-N-hydroxy —
acetamide-hydrochloride salt
d) 2-{2-(3-Furyl)ethoxy-benzenesulfonyl)-(4-{1,2,4}triazol-1-yl-benzyl)-amino}-N-hydroxy ~
acetamide-hydrochloride salt

Example 83;

In analogy to Example 69 the following compounds can be prepared:

a) 2-{{4-But-3-enyloxy-benzenesulfonyl]-(6-fluoro-pyridine-2-yl)methyl-amino}-N-hydroxy-
acetamide

b) 2-{[4-But-3-enyloxy-benzenesulfonyl}-(2-fluoro-pyridine-4-yl)methyl-amino}-N-hydroxy-
acetamide

c) 2-{[4-But-3-enyloxy-benzenesulfonyl}-(6-fluoro-pyridine-3-yl)methyl-amino}-N-hydroxy-
acetamide

d) 2-[(4-But-3-enyloxy-benzenesulfonyl)-(piperidin-4-yl-methyl)-amino}-N-hydroxy-
acetamide-hydrochioride

e) 2-{(4-But-3-enyloxy-benzenesulfonyl)-(piperidin-1-yl-methyl}-amino}-N-hydroxy-
acetamide-hydrochloride

f) 2-[(4-But-3-enyloxy-benzenesulfonyl)-(morpholin-4-yl-methyl)-amino}-N-hydroxy-
acetamide-hydrochloride



Preparation process: The active ingredient Is passed through a No. (BQ FE@‘(QUI]‘I
screen. The active ingredient, |actose, Avicel PH 102 and Pol ypl asdone XL

are bl endEAOVYB215 ninutes in a mixer. The blend I's granub@epholin
sufficient water (about 500 nmi), dried in an oven at 35C overnight, and
passed through a No. 20 screen. Magnesi#yn stearate is passed through a No.
20 screen, added to the granulation m xture, and the m xture is blended
for 5 mnutes In a mxer. The blend is encapsulated In No. 0 hard gelatin

capsul e nt ai ni ng an anount of the blend equivalent to 25 ng of the
active nt. Exanple 87: In vitro activity on_MI1- MVP. MWP1l. MVP2

and MvP arfatogyribitbiammply 8a.did folléwing cOmpoRRty la | on MIil- MwP,
MVP1 e Inptehe |%E}€|6?Pf)eptfaes's described in the
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800. 001dcbtérhiR-1yReEhGHY7 810. 00464, 2900. 01040. 0063

82a0. 00184, 2150.04020. 0170 82b0. 00080. 9650. 01040. 0106
82¢0. 01%?7%[(‘immemﬂc)[rﬂbBBU@SM%MCYI)Q%@D-amino]-N-hydmxy.
acetamide-hydrochloride
d) 2-[(4—8ut-3-enyloxy—benzenesulfony|)-(4—(tetrazol-1 -yl)-benzyl)-amino]-N-hydroxy-
acetamide-hydrochloride :
©) 2-{(4-But-3-enyloxy-benzenesutfonyl)-(4-(1 3,4-triazol-1-yl)-benzyl)-amino}-N-hydroxy-
acetamide-hydrochloride
f) 2-[(4—But-3-enyloxy—benzenesulfonyl)—(4—(1,2,3-triazol-1-yl)—benzyl)-amino]—N—hydroxy-
acetamide-hydrochloride

9 2-[(4-But-3—enyloxy-benzanesulfonyl)-(4-(pyrrol—1 -yl)—benzyl)-amino]-N-hydroxy-
acetamide

h) 2-[(4-But-3-enyloxy-benzenesuHoanMmemy!aminobenzyl)-amino]-N-hydmxy-
acetamide-hydrochioride

| i) 2-[(4—But-3-enyloxy-benzanesuIfonyl)-(4-(3-furyl)-benzyl)-amino]—N-hydroxy-acetamlde
k) 2-[(4~But-3—enyloxy-benzanesuﬂonyl)—(4-(ﬂ1len-5—yl)—benzyl)-arnino]-N-hydroxy-acetamide

1) 2{(4-But-3-enybxy-benzenesuﬂonylH4-morpholin4-ylmeﬂ1yFbenzyl)-amino]—N-hydroxy-
acetamide-hydrochioride

Example 85;

In analogy to Example 68 the following compounds can be prepared:

a) 2-{[4-(3-d|bro—pmpoxy}benzenesulbnylHHmomhonMylmemyl}benzyl)-amho}-N-
hydroxy-acetamide :

b} 2-{{4-(3-0hloro—pmpoxy)—benzenesulfonyl]—(quinolh-4—ylmethyl)-amino}-N-hydroxy—
acetamide

c) 2-ﬂ4-(3-dﬂor&pmpoxy}benzenemﬂfonyﬂ-ﬁmhud+ylmemyo-amho}N-hydroxy-
acetamide

d) 2-{]4-(3-chloro-propoxy)-benzenesulfonyi}-(1 ,2,4-hiazol—3-ylmethyl)-amin‘o}-N-hydroxy-
acetamide
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Is claimed is: 1. An a -am no hydroxam c acid derivative of the forrnula 1,
A/-R3 10 HO NHRL R (ORqg (1) wherein R is hydrogen, substituted or
unsubst WOOY827 v| | ower al kyl, substituted or unsubsti BSTEEPORATMbCycCl i c
aryl -l ower al kyl, substituted or unsubstituted heterocyclic-Iower alkyl,
substituted or unsubstituted C3-C7-cydtad kyl, substituted or unsubstituted
C3-C, - cycl oal kyl -t ower al kyl, hydroxy-1ower al kyl, |ower al koxy-I| ower

al kyl, lower alkyl-(thio, sulflnyl or sulfonyl)-Iower alkyl, am no-I|ower

al kyl or nmono- or di-lower alkylamno- |ower alkyl; Rzls hydrogen or | ower
alkyl; R3 is substituted or unsubstituted C3-C, -cydoal kyl, substituted or
unsubstExampleB86: Dryeapsules aryl, substituted or unsubstituted heterocyclic
aryl, substituted or unsubstituted heterocyccl; or lower alkyl; Ais.-C -C3
al kyl en unsubstituted or substituted by lower alkyl; qis 1-6; R1Is

Cz- Cr al3000 capgules; each pbwbich apntaim0.261g of winetaf thet cosnpiountisibbibe formula k o, | ower

s 1 Pt iR BRESCORE i ak Ao 16BN, oY pAdPREER IR SO cot oo

fromthe group consisting of 0, S and N, or C3-Cral kenyl or C3-Cr-al kynyi,
whi ch Ir@ eaca. case |s unsubstituted or nono-, dh or t isubstituted by

hal ogery; ~ | ower acyl oxy, trifluoronethoxy, cyano, C 3-C3-
Active ingredient 75.00g
Lactose 750.00 g
Avicel PH 102 300.00 g
(microcrystalline cellulose)
Polyplasdone XL 30.00g
(polyvinylpyrrolidone)
Magnesium stearate 9.00g

Preparation process: The active ingredient is passed through a No. 30 hand screen. The
active ingredient, lactose, Avicel PH 102 and Polyplasdone XL are blended for 15 minutes
in a mixer. The blend is granulated with sufficient water (about 500 mL), dried in an oven at
35°C overnight, and passed through a No. 20 screen.

Magnesium stearate is passed through a No. 20 screen, added to the granulation mixture,
and the mixture is blended for 5 minutes in a mixer. The blend is encapsulated in No. 0 hard

gelatin capsules each containing an amount of the blend equivalent to 25 mg of the active
ingredient.

The inhibitory activities of compounds of fomula | on MT1-MMP, MMP1, MMP2 and MMP9
as determined in the in vitro tests described in the present application are given in Tabel I

Table}

Example MT1-MMP MMP1 MMP2 MMP9
ICs [wmoliitre] | ICs [umolfitre] | ICso [umolditre] | 1Cs [umolitre]
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carbamwl! , urel do, guanidino and cyan, In the heterocyclic noiety;

C3-C, -cydoal Il cyl, which I's unsubstituted or substituted by | ower aIQ<9IFEB 2004
C3- C7- cweb@hilimgh - | ower al kyl, which I's unsubstituted or %y tituted by

| ower al kyt; hydroxy-|ower alkyl, |ower alkoxy-I|ower afl TEPQO7o41

al kyl -(ihlo, sulfinyl or sulfonyg- |ower alkyl, am no-I|ower aIkyI or nono-
or di-Ilower alkylam no-I|ower alkyl; R/33 hydrogen or lower alkyl; A3 Is
CSC, - cydoal kyl, which is used or substituted by |ower al kyl; carbocydic
aryl, which I's unsubstituted or nono-, di- or wed by |lower alkyl, 0 9 FEB
2004 \Mhetis tirmad BCT/ EPOO 07641 - 75 | over al koxy, hydroxy, hal ogen, cyano,
trifluoronethyl, phenoxy or phenyl which is unsubstituted or substituted
by | ower ai koxy, |ower alkyl, halogen, cyan, nitro, trifluoronethyl or

| ower - &§ Iw,{&r;mwdr?%iglag% lic.. ar%/ma%}(\/n g'ie unsubsti t ut e_d or -

substituted by one different substituents

sel ected fromthe group consisting of free, etherified and esteritied

hydr oxyl groups; nercapto, |ower alkylthio, substituted and unsubstituted
phenyl thi o groups, hal ogen, ox Dups, which are in the formof fornmyl and
keto groups and correspamdln acetals or ketals, azido, nitro, prinmary,
secondary and tert anrno dlacylanrno and unnodi fied or

functionally nDdifie grg free and functionally nodified
carboxyl groups, carbann¥‘ rerac no and cyan; heterocyclyl,
which is unsubstituted o 1suH§2|t two or nore {ijdentical or
different substituents selected fro the group consi sting of free,

etherified and esterified hydroxyl groups; nercapto, |ower alkylthio,

substituted and unsubstituted phenytthlo groups, hal ogen, oxo groups,
whi ch aWBereid t he form of fornmyl and keto groups and correspondi ng acetal s

or ket aps rt.iary am no, | am no,
di acyl gﬂr 'ﬁo a*oggﬁngn%wedgi FW&%MWW'F@E stityfedor ”@FB‘E&?&“ ree and
functi ona: | sarbegychd wi-louebeucyll swuﬁar oramshbstingted huree%@euc-w#%@thﬁwt dagd
o Oy Sttty upSLbdtinda &3-GircitoBikyl, SbeliRted & Geubstithed CoCrr -
cycloalkyl-ower alkyl, hydroxy-lower alkyl, lower alkoxy-lower alkyl, lower alkyl-(thio,

suffiny or suifonyl)-lower alkyl, amino-lower alkyl or mono- or di-lower alkylamino-
lower alkyl;

R? is hydrogen or lower alkyl;

R’ is substituted or unsubstituted C3-Cr-cycloalkyl, substituted or unsubstituted carbocyclic
aryl, substituted or unsubstituted heterocyclic aryl, substituted or unsubstituted
heterocyclyl; or lower alkyl;

A is C4-C; alkylen unsubstituted or substituted by lower alkyl;

qis 1-5;

R is C-Cr-alkyl, which is mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy, cyano, C3-Cs-cycioalkyl or unsubstituted or substituted C Gy
heteroaryl comprising one or two heteroatoms selected from the group consisting of
O,SandN; or
Cs-cralkenylmcrcralkvwl:whlchineachcaseisunsubsﬁunedormono-.&w
trisubstituted by halogen, nitro, lower acyloxy, trifluoromethoxy, cyano, C 5-Cs-
cycloalkyl or unsubstituted or substituted C 3-Cq-heterocaryl comprising one or two
heteroatoms selected from the group consisting of O, S and N;

and pharmaceutically acceptable prodrug derivatives; and phammacsutically acceptable
salts thereof.




RIls Cz-C,-alkyl, which is nono-, dl- or trisubstituted by halogertle ni.trQ

| ower acyl oxy, tl’lf| uor onet hoxy, cyan, C3-Cycl oal kyl or Cg-Cs- hat 9 bt tmﬂ‘l
conpri si n\yod'rlé“ﬂ?fi two heteroatons selected fromthe groupTﬁp,Pmmg of C,
S and N, which is unsubstituted or substituted by |ower a

C3Cral kenyl or C CG -al kynyl, which in %\ch case is unsubstltut ed or nono-,
di- or trisubstituted by halogen nitro, | oner acyl oxy, trif uoronethoxy,
cyano, C 3 -Cs. cycloal kyl or C3-C6-heteroaryl conprising one or two

het er oat ons sel ected fromthe group consisting of 0. S and N, which is
unsubstituted or substituted by |ower alkyl; and pharmaceutically

accept atﬂe\wrﬁwum d%ﬂﬁtﬂéld&%gﬂ@‘%@%ﬂ{%ﬁl |y acceptable salts

t her eof . 8%10827 76. O 07641 3. A compound of
formul a B I5bydogendoweralidi m 1 or 2, wherein At is hydrogen, substituted or

unsubsti t ut efofdeyblic B8k L@gbw d or unsubstituted carbocyclic
aryl -1 ower al kyl; su st tﬂ of ‘ﬂﬁg%%ﬁﬁw ?@B’E‘? dﬂ%ﬂ@m al kyl ,

substi t ut efj tisubgtintecsby lomeaﬂtﬁsmecaﬂdoqr,lﬁwh Fhk I quuuw,mbt ut ed
C3-C, - -
st e ety Ry AEh s (Rl o OF Bl buwes igms, aworsiopover

al kyl or nod'taloggn.cyaihontm triflioromethyd or lowar-alxgel¥tio i s hydrogen or | ower

xﬁZ
! A i o e

aryl, or Iommdérmwlﬂdfhr&tsmsﬁb%%eeﬁﬁ%P-fawgnsgﬂﬂsbﬂUt ed by
lt(r):Angglt |k%/|ut é’beqﬂ?aﬁaﬂ&@@gﬁei C7|93§ura% mepqammwenamylmormmm

g)r/aprgnOCBU sdphémy tut ed byhhgﬁgg'e%aqwﬁyﬁ%m% &S?I uns°PStltUt ed

r trlsubstl
trifluor omelaﬂﬂi‘? ﬂnqumaﬁnnaodﬂmmmm; m-ﬁgg'r dan’tv)
deri vati vesandtéhi t here . A conpound
of formula | CCOI‘QI n tgé% alm'i, %@W"ﬂﬁ%ﬂh&wﬁ' cgonallym

sulfo groups; free and functionally modified carboxyl groups, carbamoyl, ureido,
guanidino and cyano;
carbocyclic aryl-lower alkyl which is unsubstituted or mono-, di- or trisubstituted by
lower alkyl, lower alkoxy, hydroxy, halogen, cyano, trifluoromethyl, phenoxy or phenyl
which is unsubstituted or substituted by lower alkoxy, lower alkyl, halogen, cyano,
nitro, trifluoromethyt or lower-aikylenedioxy in the carbocyclic moiety;
substituted or unsubstituted heterocyclic-lower alkyl which is unsubstituted or
substituted by one, two or more identical or different substi tuents selected from the
group consisting of free, etherified and esterified hydroxyl groups; mercapto, lower ~
alkylthio, substituted and unsubstituted phenyithio groups, halogen, oxo groups, which o
are in the form of formyl and keto groups and corresponding acetals or ketals, azido,
nitro, primary, secondary and tertiary amino, acylamino, diacylamino and unmodified
or functionally modified sulfo groups; free and functionally modified carboxyl groups,
carbamoyt, ureldo, guanidino and cyano, In the heterocyclic molety;
Cs-Cr-cycloalkyl, which is unsubstituted or substituted by lower alkyl;
Cs-Cr-cycloalkylHower alkyl, which is unsubstituted or substituted by lower alkyt;
hydroxy-lower alkyl, lower alkoxy-lower alkyt, lower alkyi-(thio, sulfinyl or sutfonyf)-
lower alkyl, amino-lower alkyl or mono- or di-lower alkylamino-lower alkyl;

R? is hydrogen or lower alkyl;

H’isCrGrcydodkw. which is unsubstituted or substituted by lower aliyl;
carbocyclic aryl, which is unsubstituted or mono-, di- or trisubstituted by lower alkyl,



R, is hydrogen, |lower alkyl, or carbocyclic aryl-Ilower alkyl V\:hl clg gsFEB 2004
unsubstituted or nono-, dl- or trisubstituted by |ower alkyl,

al koxy, hal ogen, cyan, trifluoronethyl, phenoxy mhlch l's
unsubstﬁ@%ﬂgﬁé%¥ substituted by | ower al koxy, | ower aIkyIlJ%rr angékl cyano,
nitro, trifluoromethyl or |ower-alkylenedl oxy In the carbocyclic noiety;

R2 is hydrogen or lower alkyl; R3 Is TG -cyc loalkyl, which Is

unsubsti hrted or substituted by |ower al kyl, carbocyclic aryl, which Is

unsubst ed or nono-, dl- or trisubstituted by |ower alkyl, |ower alkoxy,
hydr oxly, | di l?ivemqu. hydrownmmgehad:menmﬂa?fa?ethyt @héhwmdrpnbhwwhmhenox%/ 5
triazoly m dazo rrolidin eridi tetrazoly
pyrrol yl, fYfsyps bﬁiﬂ‘*ﬁfla){ %?w%'léw Ha %g’r niBvwer al kyl

I ki azonI ‘hﬂwamg{ J,”aﬂdr.ambﬁgd]bw« | ower al kyl or phenyl which is wed or
substituted by | ower | ower al kyl , hal &g cyan, nitro
trifluorornd 0‘0@9“&? yrpubslituted,0f substituted by ene.dwa o more identical or
unsubsti t ut gifas &iﬁ%ﬁ{dehﬁ didd #6@ thé lecolSisthd StHidel EMbrifdd FEB 2004
WO 01110827 PCT/ EPOO/ 07641 -n differ enpﬂmﬁbst | tuednt s sel ected %‘gm t he

group consi estesifipddiydraxytgroups;anercapla, lawer allkigthin, sebstitutad and upsubstitutgst

gftr)ﬁggt OhaI @g%{ﬁmo%oﬁdga&pmm c%@g ﬁrﬂﬂp #pﬂ#gﬁém* t@W&ﬁ%&Eet o]

groups and greupesndnarespondiogacstals ordetals, sizidaz nitro, primary psecondanyangd

Functi ondl | (iagh Biich ey APleR” usBin R g i Bt R 6

car boxyl gr gmpps,_fmmdiionan}emmﬁeg cabioglyl groupsncarbamoyl; udaiﬂoegpmﬁdhql
Which Is uns‘g@stltut ed or substituted by one, two or nore ldentical or
different sf eénts selected fromthe group consisting of free,

etherified naémqewwhqudduiwmsw @rsebstituted by OhP] o dronere iddritigaltdsl O,
whioh are | ABrRDY PRSI SRl BREY e e 3&35%@%%@@8%5% g acetals
or ketals, agtefifled Mdroxyl gmpéﬁﬂdmaﬁﬁ? subwtwearandaﬁsmmcdfl am no,
di acyl am no gf?ﬁﬁ nodi fi or .functl onal I tl-n sul f.o Hg free and
functional | oM QXOSTBUPS, Wi iﬂ qu?"'@géﬁ #%0 and
cyano; or | gmtfps%hhbbnesponding acetals or ketals, azido, nitro, primary, secondary and

tertiary amino, acylamino, diacylamino and unmeodified or functionally modified sulfo

groups; free and functionally modified carboxyl groups, carbamoyl, ureido, guanidino

and cyano;

or lower alkyl;

A is C4-C; alkylen unsubstituted or substituted by lower alkyl;

qis 1-5;

R is C-Cr-alkyl, which is mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy, cyano, Cs-Cs-cycloalkyl or Cs-Ce-heteroaryl comprising one or two
heteroatoms selected from the group consisting of O, S and N, which is unsubstituted
or substituted by lower alkyl; or
Cs-Cralkenyl or Cy-Cralkynyl, which in each case is unsubstituted or mono-, di- or
trisubstituted by halogen, nitro, lower acyloxy, trifluoromethoxy, cyano, C 5-Cs-
cycloalky! or Cs-Ce-heterocaryl comprising one or two heteroatoms selected from the
group consisting of O, S and N, which is unsubstituted orwbstiﬂitedbyloweralkyi;

and pharmaceutically acceptable prodrug derivatives; and pharmaceutically acceptable

salts thereof.



A ls C1-C3 al kyl en unsubstituted or substituted by |ower alkyl; ﬂl st or2;

Ris C2-CTalkyi, which is nono-, dl- or trisubstituted by haI ogen OFER02004
| ower acW@ﬁyuosnrifl uor onet hoxy, cyano, C3-C5-cydoai kyl arCT/EP00/N07641
C2_Cs-heteroaryl conprising one or two heteroatons selected fromthe group

‘ consisting of 0. S and N, which is unsubgtituted or substituted by |ower
al kyl; or C3-CTatkenyl or C3-Cral kynyl, which in each case Is unsubstituted
or nono-, di- or trisubstituted by hal ogen, nitro, |ower acyl oxy,

oo i TR h Y o B <t o0 0. and N
whi ch |snhsequmgehusmeaubensuwﬁmdwl RWeF alRikstibstifel Sf\HsBSRMb cal | Y

accept abl e pro rug,.deriyativ ar maceut i cal | y acceptable salts._
t her eof . i Rty i et qsmﬁ wm.w, I's

hydr ogen, onmmﬁhéd/br uﬁub&tﬂhﬁdcw ii Fca-
aryl -1 ower al k s h drogen or 1ower alky I's substltu or
unsubst it ut egc)éaygtlg nyﬂQIWtq"Mlﬂchﬂlk%ﬂQ}WtﬁMtlwr@ﬂ%ﬂth c

aryi, substigutifloPsu éntél Myl

01710827 -78 0 ¢ LEB 2083 b dilof i Ry |s&c@g&§' jouPBoBinie- /oo
or substitutewepdlkylbwer al kyl; gislor2; Ris C2-Cral kyI whi ch is nono-,
di - or tn# lﬂg,a}ddeh ogen, nitro, lower acyloxy, trifluoromet hoxy
or cyano o7 keny@% Cy-al kynyl, which in each case is

uns :Jbst i BLisgubsiuiedas unsubstiteled (G +-Crtyciaalkyt, emmnédbngmubsﬁmmumarﬂwyarbl c
acyl oxy, tr A=Y |y acceptabl e
prodrug derlé'gt :ég%ést %ﬂlﬂar mce%?%t%agw&j%r fts thereof. 6. A
corrpoundA(hCi—@nmnﬂmubﬁltdledgmsubsﬂmm;uowdnanqi n R is hydrogen, |ower

al kyl , 0qis> ‘?st Ituted or unsubstituted carbocyclic aryl-lower alkyl; R2 B
hydrogen or bwer alkyl; R3 |Is substituted or unsubstituted C3Cr cydoal Kyi ;

phenyl vRiie Gz Cs-allyl; which isihenb-pdi- opiisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy or cyano; Cs-Cralkenyl or C5-Cr-alkynyl, which in each case is
unsubstituted or mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy or cyano;
and pharmaceutically acceptable prodrug derivatives; and pharmaceutically acceptable
salts thereof.

4. A compound of formula | according to claim 1, wherein
R, is hydrogen, lower alkyl, or
carbocyclic aryl-lower alkyl which is unsubstituted or mono-, di- or trisubstituted By lower
alkyl, lower alkoxy, hydroxy, halogen, cyano, triflucromethyl, phenoxy or phenyl which is
unsubstituted or substituted by lower alkoxy, lower alkyl, halogen, cyano, nitro,
trifiuoromethy! or lower-alkylenedlioxy in the carbocyclic molety;
R: is hydrogen or lower alkyl;
Rs is C5-Cr-cycloalkyl, which is unsubstituted or substituted by lower alkyl,
carbocyciic aryl, which is unsubstituted or mono-, di- or trisubstituted by lower alkyl,
lower alkoxy, hydroxy, di-lower alkyl amino, halogen, cyano, triflucromethyt, phenoxy
triazolyl, imidazolyl, morpholinyl, pyrrolidinyl, piperidinyl, tetrazolyl, pyrrolyl, furyl,
thienyl, morpholinyl lower alkyl, quinolinyl lower alkyl, imidazotyl lower alkyl and
triazolyl lower alkyl or phenyl which is unsubstituted or substituted by lower alkoxy,
lower alkyl, halogen, cyano, nitro, trifluoromethyl or lower-alkylenedioxy;
heterocyclic aryl, which is unsubstituted or substituted by one, two or more identical or




or disubstituted by |ower alkyl, |ower alkoxy, hydroxy, nitro, am{]rg)FEB 2004
| ower -al kyl am no, carbamoyl, tritiuoromethyl, trifluoronmethoxy, |ower

al kyl t hl wo dha@n acyl oxy or hal ogen; pyndyl, pytimdyl, PQ-IrE 5@ gol yl,

i ndolyl, thirenyl, benzothienyl, furyl, benzofuranyl, oxaz |azonI
or Iomer al kyl ; A Is C -C3 alkylen unspibstituted or substltuted by | ower
alkyl; qis 1 or 2; RIs C2-Cr-alkyl, ich is nmono-, di- or

trisubstituted by hal ogen, nitro, |ower acyloxy, trifluoronethoxy or cyan;
C3- Cr-al kenyl or C3-C, -al kynyl, which in each case Is unsubstituted or
nmono- , different subis§tuents &!edigd framdbe groupiconsistingoidnee setherified and

der 'VE{? : Sﬁéﬁﬁﬁ%dﬁhgmﬁivé%@@%%@ ol G B pPEBSlfet v o -

of fornul a phesylthiogroups; balogen, oxa graups; which af@ initlse foyrdrod frmyl amegtoal kyl , or

D kowy or " raPRBEHNd chiedpinfing aBSRll or kéils, S2RB rm Ry, Scondary and | guer
vvh![ 0[1 Id s@nolgﬁiar*)amlﬂu aujdamlnwura iamiriodnegmmodified b Alriction rodiidd silifkeny! or
urtute a

WD 01/10827 P EP 07641 -79 d
phar maceut _Q@Ppirlig?@yc%ﬁfﬁ gﬁb@F’a@ ed carboxyl gioups, "B‘Ng-r% ustrasmimyén

accept abl e aﬁdab,t@o; hereof. 8. A conpound of formula | according to claiml,

wherein R, dro | s g&jrogen i s phenyl nonosubstituted by
| ower al koxhet %gwhisw@s edpr sy t@ﬁdbtpﬂﬁsmﬂf@"ﬁfﬂﬁﬂﬁ@mwt ed

ﬁs %s?: Fﬁ?ﬂen&h?s@éiﬁhﬁf‘?elﬂ?ﬁ@vhﬁﬁaghe tdpﬁéi?ﬂdb‘?bﬁ e| s term ar{g{ I

|ocated; esterified hydroxyl groups; mercapto, lower alkylth substituted and unsubsﬁnneyd

| phenyithio groups, halogen, oxo groups, which are in the form of formyl and keto
groups and cormresponding acetals or ketals, azido, nitro, primary, secondary and
tertiary amino, acylamino, diacylamino and unmodified or functionally modified sulfo
groups; free and functionally modified carboxyl groups, carbamoyl, ureldo, guanidino
and cyano; or
lower alkyl;

A Is C4-C; alkylen unsubstituted or substituted by lower alkyl;

qisior2;

R is C-Cr-alkyl, which is mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifuocromethoxy, cyano, Cs-Cs-cycloalkyl or C5-Ce-heteroaryl comprising one or two
heteroatoms selected from the group consisting of O, S and N, which is unsubstituted
or substituted by lower alkyl; or
C3-Cr-alkenyl or Cs-Cr-alkynyl, which in each case is unsubstituted or mono-, di- or
trisubstituted by halogen, nitro, lower acyloxy, trifiuoromethoxy, cyano, C 5-Cs-
cycloaltkyl or C3-Ce-heteroaryl comprising one or two heteroatoms selected from the
group consisting of O, S and N, which is unsubstituted or substituted by lower aliyf;

- and pharmaceutically acceptable prodrug derivatives; and pharmaceutically acceptable
salts thereof.

5. A compound of formula | according to claim 1, wherein

R4 Is hydrogen, lower alkyl, or substituted or unsubstituted carbocyclic aryl-Hower alkyl;

Rz is hydrogen or lower alkyl;

Ry is substituted or unsubstituted Cs-C;-cycloalkyl, substituted or unsubstituted carbocyclic
aryl, substituted or unsubstituted heterocycdlic aryl, or lower alkyl;



and pharmaceutically acceptabl e prodrug derivatives; and phar rraceut[iﬁaﬁég'
| acceptable salts thereof. 9. A conpound of fornmula | according to al 12,00#

wherei n WO 082/ dr ogen; R2 is hydrogen; R3 Is phenyl nonexminspoolovdsgd by

| ower al koxy or halogen; A is methylen or ethylen; gis 1; and R 1Is
unbranched C3-C5-al kyl, which is termuagly nonosubstituted by hal ogen; and
phar maceutical |y acceptabl e prodrug derivatives; and pharmaceutically
acceptable salts thereof. 10. A conpound of forrmula | according to claim

1, whereai- ks, hydr ., lower al kyl. . qr phepyl lower alV; R2 Is
| hydroge%ﬁ'g%%’sa'%%s@ggmdﬁ?ﬁm% qygmﬂg%ﬂ tituted or substituted by
‘ | ower algigHorghenyl which is unsubstituted or nono- or disubstituted by

| ower alkyl ower al.kox hydyoxy, pitro, amno, |ower alkyl am no, _
di - | ovverd( é&Hﬁi‘-r@T&lﬁ'ﬂ%ﬁya@ of %/WSPP’WHHQQGW pitro} lowienBevionyxy, | ower
al kyl Lhi 0, iiifludronfetibRy ot cylhbOOLC -alkeh QIO C, AIRYHAMIN in SHAUAL 1Y -
pyrroildinyl, piperidinyl, tetrazolyl yrrolyl,” furyl, ?hleny )
mor phol | nyt “WHW?’I ,Oﬁm-ﬁbwmwu&%&érbvd} en, pitraglowsr acylbxuer  al kyl |
triazolyl | Wé{ﬁbﬂ@%ﬁ& , pyrlmdyl, pynyt, imdazolyl, indolyl,
t hi enyl, henzothlenyl, furyl, benzofuranyl, 0 9 FEB 2004 WD 01/10827
PCT/ EPO8NG phammacsyticaliy asroptablemredun derivativesand phasnaceuticallpaeceptable
unsubst ighiyd @dref, Substituted by |ower alkyl or hal ogen; heterocyclyt,

whi ch I's unsubstituted or substituted by |ower alkyl and which is selected
fromthe group consisting of piperldinyl, norpholinyl, pyrrolidinyi,

G s1: ROy RreahnRBhd el Mimue bR WA, Cubsti tut bd by hal ogen,
ni tro, IFaikhydrogeniower alkyl, for substitetet ax ynsubstituted EtbEoyctiy alyt-iowar allg;
C3- O6- 44,94 RrSen Y IBbP ARy, ONe or two

Rais substituted or unsubstituted Cs-Cr-cycloalkyl; phenyl which is unsubstituted or mono-

or disubstituted by lower alkyl, lower alkoxy, hydroxy, nitro, amino, lower-alkyl amino,

carbamoyl, triflucromethyl, trifluoromethoxy, lower alkyithio, lower acyloxy or halogen;

Pyridyl, pyrimidyl, pyrryl, imidazolyl, indolyl, thienyl, benzothienyl, furyl, benzofuranyl,

oxazolyl, thiazolyl; or lower alkyl;

A is C1-C, alkylen unsubstituted or substituted by lower alkyl;

qislior2;

R Is C-Ci-alkyl, which is mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy or cyano; Ca-Cr-alkenyl or C3-Cr-alkynyl, which in each case is
unsubstituted or mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
rifluoromethoxy or cyano;

and pharmaceutically acceptable prodrug derivatives; and pharmaceutically acceptable

salts thereof.

7. A compound of formula § according to claim 1, wherein

R is hydrogen, lower alkyl, or phenyl lower alkyl;

Rz is hydrogen;

Ra is phenyl monosubstituted by lower alkoxy or halogen; or lower alkyl;

A Is Cy-C5 alkylen;

qis1;

R is C-Cralkyl, which is mono- or trisubstituted by halogen; unsubstituted C s-Cralkenyl or
unsubstituted C5-Cr-alkynyl;




het er oat ons sel ected fromthe group consisting of 0, S, and N whlqwg $ 2004
unsubstituted or substituted by | ower al kyl; C3-Ckenyl or C3-C yny

whi ch i ase |s unsubstituted or nono-, di- or trj @g&j ed by
haloged%¢¥ﬁﬁhfilomer acyloxy, trifluoronethoxy, cyan; t§¥ cyﬁhalkyl or
C3-Cs-heteroaryl conprising one or twg_ heteroatons selected fromthe group
consisting of O S, and N, which Is aRSabstituted or substituted by | ower
al kyl and pharnaceutically acceptabl e prodrug derivatives; and
pharmaceutically acceptable salts thereof. 11. A conpound of formula I

accor damgphmbemtioaly avdteptabla prddrug dedvativexg and phannaceutibally acceptatiieny| | ower
al kyl ; ﬁé |s hﬁdrogen Fts Is phenyl which |I's unsubstituted or nono- .or

di subs y lower alkyl, |ower alkoxy, di- |ower alkyl am no, hal ogen,
triazolyl, inidazolyl nnrphollnyl yrrolldlnyl pi peridinyi, tetrazolyl,
pyrrolyl, fur |en nor I|n IkyI qui nol i nyl | ower alkyl,
i mi daz8i 4o 'a' WQPE@@T pyridyl, which is

unsubs R 3 ¥yRifoden; subst i tut ed by haol gen; heterocydyl which is
unsubstituted and which I's sel ected fromthe group consisting of

pi per i MeisMydrog@hhol i nyl, pyrrol i dnyl, pyrrol i nyi, piperazinyl and

tetrah)ﬁ'ié’ﬂi(drgm‘nbnodﬁﬂsﬁtul’éﬂ BV o®8r alk8ky? eh; Unsubsf | #ut ed C3- Csal kenyl,
In which t bl e bond is termnally I ocated; ur tuted Cs-Cs-al kynyl, In

whi ch A8 GGsgikyiasond is terminally |ocated; or unbranched C 3- Cs-al kyI ,
whi ch 'q yermnally nono tuted or trlsubstltuted by hal ogen, or termnally
nnnosubstld ted by furyl or cyclopropyl; 0 9 FEB 2004 81 and

phar maSeistunsubstifuted Gersiscatkanyh imwhich thrdoubie bondis tarmingllydecatedsor i cal | y

Crarm 1 LhpueSy GRE b b wAGK PRIl sb Rl Mol 2ccor €1 1o o

oup consi s

(R - 2- @hd-phamadeuticallyasgepipblelprodrug dedy4tives; dnd(piampacauticallyaccyptableno} - N- hyd
r oxy- 3%%%butyfam’ de, ] Ca ] _ _ ]
(R -2 | or o- propoxy) - benzenessul f onyl ] - (3- net ho) y- benzyi ), ami no) - N-
hydroxy-3- nethyl - butyram de,

9. A compound of formula | according to claim 1, wherein

R, is hydrogen;

Rz is hydrogen;

R; is phenyl monosubstituted by lower atkoxy or halogen;

A is methylen or ethylen;

qis 1; and

R is unbranched C3-Cs-alkyl, which is terminally monosubstituted by halogen;

and pharmaceutically acceptable prodrug derivatives; and phamaceutically acceptable

salts thereof.

10. A compound of formuia | according to claim 1, wherein

R, Is hydrogen, lower alkyl, or phenyl lower alkyl;

Rz Is hydrogen;

R, is C3-Cr-cycloalkyl, which is unsubstituted or substituted by lower alky!;
phenyl which is unsubstituted or mono- or disubstituted by lower alkyl, lower alkoxy,
hydroxy, nitro, amino, lower alkyl amino, di-lower alkyl amino, carbamoyl, trifluoromethyt,
lriﬂuommethoxy. lower alkytthio, lower acyloxy, halogen, triazolyl, imidazolyl, morpholinyl,
pyrrolidinyl, piperidinyl, tetrazolyl, pyrrolyl, furyl, thienyl, morpholinyl lower alkyl, quinolinyt
lower alkyl, imidazolyl lower alkyl, triazolyl lower alkyl;
pyridyl, pyrimidyl, pyrryl, imidazolyl, indolyl, thienyl, benzothienyl, furyt, benzofuranyl,




(R) - 2- ([ 4- (3- Chi or 0- propoxy) - benzenesul f onyi ] - (4- nef t xy- benzy" m rp3-FERYZ00%
xy-3- nethyl -butyram de, (R)-2-((4-Chloro-benzyl)-[4-(3-f

| uor o- pr /3888Enzeneaul f onyl | - am no) - N- hydr oxy3- net hyl - BQIVEF0ATEE,

(R -2-t(4-Fluoro-benzyl)-[4

(3-fiuoro-propoxy)-benzenesul fonyl ] - andgg] - N- hydr oxy- 3- net hyl - butyram de,
(R -2-((4-Fluoro-benzyl)-(4-(3-fluoro-propoxy)-benzenesul fonyf]-am no)-N-hy
droxy-3-net hyl - butyr am de, (R)2-((4-Chloro-benzyl)-[4-(4-f uoro-butoxy

I 3-net hyl - { i de,
(R <2 {4 REApEBl=R0, Wt 5 5258 B ey sistiod o sdbmtisg by laveraby o
- hydr oxy- balegehy| - butyram de, (R)-2-W-Fluo
ot ot 7 PR WP inbub iiBa o7 SdssRiiad b iower akg and Which e seected
R) - 2- { (4Eomth sonsisti 'ﬂflﬂ)‘l’ am,,n | -
gre% hyi i(but r :1@30“;9 R) - h waguh&agﬁgwﬂ%@ﬁ eni en BﬁVIZWr} BipeWroxy
esul fonyl (‘é %Wg +) - am no] - N- hydr oxy- 3- met hyl - but yr ami de,

(R) 2- [ ¢dismsthyleoy btenpenzenesul fonyi } - (3- met ho) y- benzyl ) - ami no]
"ydr oxy- 3- thyI - butyram de,
(R) - 2-[ 4% But - 3- enyi oxy- benzenesul f onyl ) - (4- net hoxy- benzyl ) - am no] N-hydrox

{33mnfhoth no an% %oxf}" %O%WW%SUHO

01110827 ﬂanq;@ s-Cycloalkyl or Cs-Cg-hetercaryl comprising one ortwo
(R -2i [ 4( PofehodibfisRioRidtbti o B¢ 5365 tohéiBig or 6, B, LR N whRA T s B Tida o ™ "

oXy- propi onam de,

(R) - 2- ( ( 4Substituted by dgweralkyl;C & Crralkenyiion GasGralkynpl; whichih bacty Qs NO) - N hydr o>
Xy- prop| '
(R -2-(( 49[‘@@%%%”% fhj ?FE&PB“‘HP&&HM%&Q‘HHQQW RPY: arri no) - N- hydr
oxy- pr opirflvaramethoxy, cyano; CyCs-cycloalkyl or C5-Cy-heteroaryl comprising one or two
heteroatoms selected from the group consisting of O, S, and N, which is unsubstituted or
substituted by lower alkyl
and pharmaceutically acceptable prodrug derivatives; and phammaceutically acceptable
salts thereof.

11. A compound of formula | according to claim 1, wherein

Ry is hydrogen, lower alkyl, or pheny! lower alkyl;

R; is hydrogen;

Rs is phenyl which is unsubstituted or mone- or disubstituted by lower alkyl, lower alkoxy, di-
lower alkyl amino, halogen, triazolyl, imidazolyl, morpholinyl, pyrrolidinyl, piperidinyl,
tetrazolyl, pyrrolyt, furyl, thienyl, morpholinyl fower alky, quinolinyl lowér alkyl, imidazolyl
lower alkyl, triazolyl lower alkyi;
pyridyl, which is unsubstituted or substituted by haolgen;
heterocyclyl, which is unsubstituted and which s selected from the group conslsting of

piperidinyl, morpholinyl, pysrolidinyi, pyrrolinyl, piperazinyl and tetrahydropyrany;
A is methylen;

qis1;

R is unsubstituted CyCs-alkenyl, in which the double bond is terminally located;
unsubstituted C5-Cs-alkynyl, in which the triple bond is terminally located; or unbranched C s-
W.wmstemawmmmmmwmmmuwmmm.mmmm
monosubstituted by furyl or cyclopropyt;



(R)-2-([4-(3-Fiuoro-propoxy) - benzenesul f onyl H3- net hoxy- benzyl } ang r
oXy- propi onam de, L go‘}EB\I-ﬂm&j
(R)-2- ((4Fl uorodxneyl ) -[4(4f 1 uoro- but oxy) - benzenesul f onyf Fam noWydr oxy-

pr opi onam de,

(R -2-([, H4- Fl uom but oxy) - benzenesul fonyl } (3- net hoxy- benzyl - am no) - N- hydr ox
y- propl onam de, (R)-2-([4-

4-.Fl uor o- but oxy) - benzenwaMony @ ( 4- et Roxy- benzyl ) -am no) - N- hyft xy-

pr opl onam de,

A RS P Bl

Xy- bengnh@mmo] N-hydroxy- propionam de, (R)-2-[(4-W
3- eny| oxy-benzene"orr A) - (4met hoxy- benzyl ) - ar ni no] - N- hydr oxy- propi i onani de,
(R -2-((4-Chloro-benzyl)-[4-(3-chl oro-propoxy)4benzenesul f n¥l]-am no) - N hyd

r oxy- 31@5‘\% 0B Bfﬂfﬂﬁl’rﬁﬁlal@&cra Mﬁﬁingﬁ'éélébt&f t?cﬂﬁ’ﬂi/e grou chsisﬂn%of'

zenesul fon 4f | uoro benz -am no)j - roxy- 3- phenyl -~ pr nam
(R) -2-({ bémwml}r(&rtydp emﬁmnﬁ@wumxw&memm hyd=

W 3- phe%'ﬂf' Ionam de (R -2-Q4(3-Chlaro-p
b ammo} N. hydr oxy-3. phenyl - propl onam de,

4met BEwx
m 32 g(%l&-&{iﬁ-@r@lwwropammmmﬂow@mmomhmbammymmy
p ezﬁm llﬂﬁb
(R-2-( %lro e'(r?\'zmlm) [ 4- (3-&W'ropoxy) - beri zenesul fo WQ- am no) - N4,-dm) W
- pherr )( -Zﬁthtal-@lnlam-ptepoxy)-bnnzenesulfonyl]—{4-meﬂ10xy—benzyl)—amlno}-N-hydroxy-S-
(R-2-{[" 'h i‘_d: et)ropoxy) benzenesuf f onyl H3- net hoxy- benzyl } am no) - N- hyd
roxy-3- phen drt#g othami de, 0 9 FEB 2004 WO 01/10827 PCTFEPO0O/ 07641 -83

( R) - 2- f(H)-2-{[4—Ch|oro—benzyl)-[4-(3-ﬂuoro-propoxy)—benzenesulfonyl]—amlno}-N—hydmxy-3-mathyl-
4-(3-Flu - DI opo) cy) - benzenesut f onyl ) - (4- met hoxybenzyl ) - am no) N- hydr oxy- 3
- phenyi W am de,

(R -2- ((ﬂ-zqn-muomuylmﬂa-ﬂaémmmpammmn&um@mwmwuﬂy%w N-hyd
roxy-3- p%ury mide,
' (Fl)-2—{[4-FIuoro~benzyl)-[4-(3-ﬂuoro—propoxy)-benzenasuIfonyl]-amino}-Nhydroxy-a-methyl-
- butyramide,
(H)-2-{(+Ghloro—benzyl) [4-(4-ﬂuoro-butoxy)-benzanesuﬂonyi]—ammo}-N—hydroxy—S-méﬂ'tyl
butyramide,
(R)-2-{(4-Fluoro-benzyl)-{4-{4-fluoro-butoxy)-benzenesutfonyl}-amino}-N-hydroxy-3-methyt-
~ butyramide,
(H)-2-{[4-(4—Fluoro-butoxy)—benzenesulfonyl]—(a-meﬂ\oxy-benzyl)-amino}-N-hydroxy-a-
methyl-butyramide,
(R)-a{(wm-a-anylaxy-bonzenesuIfonyl)-(4-ch|om-benzy!)—amlnc]-N-hydroxy-s-memyI-
butyramide, -
"(R)}-2-{{4-But-3-enyloxy-benzen esulfonyl)-(4-ﬂuofo-benzyl)-amino]-N—hydroxy-a-methyl-
butyramidse, '
(R)-2-[(4-But-3-enyloxy-benzenesulfonyl)-(3-methoxy-benzyl)-amino}-N-hydroxy-3-mathyi-
butyramide,
(R)—2{(4-But-3-enyloxy-banzenesulfonyl)-(al-methoxy—benzyl)-am!no]-N-hydroxy-a—meﬂ'lyI-
butyramide,
(R}-2-{[4-(3-Ch!om-propoxy)—benzenesulfonyl]-(a-memoxy-benzyl)-ammo}-N -hydroxy-
propionamide,



onam de, (R 09 FEB 2004

[
4- Fl uor o- benzyl )-[4(4-fl uoro- but oxy) - benzenesui f onyt } - am no) - N- hydr oxy-
enyi -WE{087Aam de, PCT/EP00/07641

R) 2- ([4(4 FI uor o- but oxy) - benzenesul f onyi } - (3- net hoxy- benzyl ) - am no) - N- hyd
roxy-3- phenyl - propi onam de, -82-

(R) -2-{[ 4- (4Fl uor o- but oxy) - benzeri esul fonyl ] - (4-nmetho) (y-benzyl)-am no}-N-h
ydr oxy- 3- phenyi - pr opi onami de,

R) - 2- N- hyd
5 pheny T it e SRS oI es B e b S Dabnb gy Y
- (4- f 1 uom prepippamideri no] - N- hydr oxy- 3- phenyl - propl onani de, .
(R s RGN il il SRR AGE] P o
(?I?) - ﬁ [ (4-jopioBamidg, oxé- benzenesul fonyl ) - (4- net hoxy- benzyl ) - am no} N- hydr oxy
- 3- pheny/s | onami -
(R) P ( ﬂﬁ)‘éﬁ(%%%%?WWPEHWW@WBMWWMPW no) - N- hyd
r oxy- 4- met pwppionamidy, am de,
(())I(?g/ i En[e %_&Q_\‘%FE grogfé% bené(‘a?ns&l uIJug(na_y'LAmSM.w&rylc))_atr)'ﬁrr'\g};_/&) ygrrgx;\o} N—hydr
[ 4( 3- Chi or proplonamide - benzenesul fonyl ] - (3- net hoxy- benzyl ) - am no) - N- hydr oxy- 4
- t hyl - 1 d
(R;rez {[(ﬂ@&%e W&’MWWWMW anmi no} - N-hy

dr oxy- 4- a.yﬂaeeram de, (R)-2-

“(4- Chl oro ﬁ@% (3 fl uoro- propoxy) benzenesul f onyl ] - am no) - N- hydr oxy- 4m
et hyl - v luoro-butoxy)-benzenesutfonyi}-{3-methoxy-benzyl)-amino}-N-hydroxy-

(R - 2- {(4Fb foRamfdeY! ) - [ 4(3-fl uoro- propoxy) - benzenesul fonyl | - am no} - N—hydr
oxy- - met yI - val erani de,

(R) - 2- { [ Rxslst4- ﬂ@@bmmyemmﬁem}mmomumymnmnmmym no) - N- hy
dr oxy- 4- %-ameeram de, (R)-2-

[ 4- (3- Fl uor o- propoxy) enzenesul fonyl]{4 met hoxy- benzyl } - am no) - N- hydr oxy- 4-
met hy| - véR)e3-H#But-3-anylpxybenzedsulfol)da/chidde eyl ammns)-N-hgdroxy-propionamide,

(H)-2-[(4—But-3—enyloxy—benzenesulfonyl)-(a-memoxy-benzyl)-amino]-N-hydroxy-
propionamide,

(R)-z-[(4-But-3-enyloxy-benzenes&ﬂfongd)-(d—meﬁoxy-benzyl)-amlno]—N-hydroxy-
propionamide, ‘

(R)-2-{(4-ChIoro-benzyl)-[4-(3-d1Ioro-propoxy)—benzenesulfoﬁyl]—amino}-N-hydroxy—S—phenyl-
propionamide,

(R)-Z-{[4-(3-Chloro—propoxy)—benzenesulfonyl]—(4—ﬂuoro-benzyl)-amino}-N-hydroxy-a-phenyl-
propionamide,

(R)-z-{[4-{3-0hloro-propoxy)-benzenesmfonyﬂ-(a-memoxy-benzyl)-amino}-N-hydmxy-a-
phenyl-propionamide,

Vo
L R

(R)-2{(4-Chioro-benzyl)-{4~(3-fluoro-propoxy)-benzenesulfonyl]-amino}-N-hydroxy-3-phenyl-
propionamide,

(R)-2-{(4-Fluoro-benzyl)-{4-(3-flucro-propoxy)-benzenesulfonyll-amino}-N-hydroxy-3-phenyl-
propionamide,

(R)-2-{{4~(3-Fiuoro-propoxy)-benzenesulfonyl}-(3-methoxy-benzyl)-amino)-N-hydroxy-3-
phenyl-propionamide,




-84
(R)-2-((4-Chioro-benzyl)-[4-(4fiuoro-butoxy)-benzenesul fonyl)-am n%)q’f\g%y@p#

oxy- 4- | er am de,
(R)-2- mﬁﬁa‘g%ﬁ?benzyl ) - [ 4- (4f 1 uor o- but oxy) - benzenesul f onlzﬁT 07641
am no) - N- hydr oxy-4net hyl - - val eram de

(R)-2- ([ 4(4Fl uor o- but oxy) - benzenesuf | '%?h'yl } (3- et hoxy- benzyl ) - am no) - N- hydr
oxy-4- met hyl - val er am de,

(R -2-([4-(4-Fl uoro-but oxy) - benzenesul f onyf } (4met hoxy- benzyl ) - am no) - N- hydr
oxy- 4- (R¥t{{a-(S-Fluora-prapexy)-benzenesulfonyl]-(4-methoxy-benzyl)-amino}-N-hydroxy-3-

(R -2-[(4- 7 3- - benzenesul fonyl ) - (4-chl or o- benzyl ) - am no} N- hydr oxy-
4- et hyl - P@%M‘ﬁ%?%%me'

( RY2- [ ( {FBe-{(3-ChigrodienzylbEh éthesobitony)enzdnddulfonyl]-dmind}-Nrhyaroxyed-pheriy-dr oxy -
4- et hyl - vak eram de,

(R-2-[(4 - -agﬂéﬂ'oxy- benzenesuffonyl) - (3-nmet ho)y-benzyQ am no] - N- hydnxy- 4
- net hyl (Rpa{(a-Ruorddenzyl)-{4-(4-fluoro-butoxy)-benzenesulfonyll-amino}-N-hydroxy-3-phenyl-

(R) - 2-[(4-But - 3- enyl oxy- benzenesul fonyl ) - (4nmet ho) y- benzyl ) - am no] - N- hydr oxy
" 4" et hy| PrEPIEGR. o, |

2- Qtl( 4- gﬁm[&(Mww-bumFbﬂmbémﬁWﬂ-ﬂ-ﬁeﬂﬁWWMbﬁ-Nﬂf‘y’UfU&y-‘J\F hydr oxy-
acet am de, . .

2- ([ 4( 3- CRhemE-PRRigNmige.nenzenesuf f onyl ] - (4f 1 uor o- benzyl ) - ani no) - N- hydr oxy-
aoet am @R)-2-{[4-(4-Fluoro-buto nzenesulfonyi}-{4-methoxy-be amino}-N-hydroxy-3-

2-{[4-( g-q)éh?[g#o- pr_opoxy)m-y enzenesul f on§/I 1-( 3¥yrr_et ﬂfﬁ); ben}zyl-h)ygmxrxo) - N- hydr ox
y acet ani @benyl-propionamide,

2= ((4- Ciarpp alisi@enyiox-terzenesitonyly-@Rlonb-bBRAAFARML]-NHMhdxy pihyt-N- hy dr oX

y-acet am de, A
2- ( (4FI uoPERRNAMIESIL- (3-f i uor o- pr opoxy) - benzenesuf f onyg- ani no) - N- hydr oxy- ao

o ([ a°  $PER1(4-But S enyloxy benzenasulfonyil (4 foro-bsnzyly aminol N hydrory Sphemit. 1.
xy- acet aripipionamide, .
acet am QoY 2GR erze b B EGRR HriiREPN hy By BHinfil 1 07
f 1 uom but Prepionamidenesuf f onyl ] - am no) - N- hydr oxy- acet ani de,
e
2- [ (4But - Ppropignamidebenzenesuf f onyl ) - (4- chbr o- benzyl ) - ami no} N_hydr o) y- acet am
2 U (o O SR PO oS U YN ™R ey
- acet am dale .
e SO BB A IS RIS Ak DU
4- met hoxy -valardmidean no) - N- hydr ox" cet ami de, )
‘ (R)-2-{[4-(3-Chloro-propoxy)-benzenesutfonyll-(3-methoxy-benzyl)-amino}-N-hydroxy-4-
methyi-valeramide,
(R)-2-{[4-(3-Chioro-propoxy)-benzenesulfonylH{4-methoxy-benzyl)-amino}-N-hydroxy-4-
methyl-valeramide,
(R)-2-{(4-Chiloro-benzyl)-[4-(3-fluoro-propoxy)-benzenesutfonyl}-amino}-N-hydroxy-4-methyi-
valeramide,
(R)-2-{(4-Fluoro-benzyl)-{4-(3-fluoro-propoxy)-benzenesulfonyil-amino}-N-hydroxy-4-methyl-
valeramide,
(R)-2-{[4~{3-Fluoro-propoxy)-benzenesuifonyll-{3-methoxy-benzyl)-amino}-N-hydroxy-4-
methyl-valeramide,
(R)-2-{]4~(3-Fluoro-propoxy)-benzenesulfonyi}-{4-methoxy-benzyl)-amino}-N-hydroxy-4-
methyl-valeramide,




((° -Methoxyhbenzyl H4- (4, 4, 4f df i uo obut ( xy) - benzenesu 0% FEB 2004
fonyl ] -am noYN-ydroxy- acetam de, G 9 FEB 2004 as

U4- ( 4- FI YR 8pi8adxy) - benzenesuf f onyU- ( 4- met hoxy- benzyl ) - arpCu7EPGd0EAr OXy- ac
etam de, ((4-But-3-en-1 yloxy-benzenesulfonyl]

- (4- et hoxy- benzyi ) - am no] - N- hydr oxy- acgsgt em de,

2-{[4- (3-Chl or opr opoxy) - benzenesul f onyf] - pyri di ne- 3-yl net hyl

am no) 4+- hydnxy- acet am de, [ (4Met hoxy-benzyi)-|[ 4-prop-2-ynyl oxy-b

_[eg Zﬁ/gte ﬁgﬁgg?é‘ﬁé %ﬁ 3— F%’Wﬂg@%@@%&Wﬁmﬁmﬂh&%ﬁH}hwqwm-wyac et am
i de, valeramide,

oxy: - B AR RE R A TSR ez apoulionyaminol N-ytrawy 4 methyt-
esuHonyI Nalefdamiie?, 4] tri azol - 1-yl - benzyl ) - am no] - N- hydr oxy- acet am de- hyd
rochl ori

2-[(4- B&gié' ({4 Buprasupon benrsraspiiooy 3 methaxybenzy)amiaol Ntydriiel - N- hydro

Xy- acet ammgthyluatramider | de,
2-[ (4- Bﬂéh%d&r_\ | OXY- benzenesulfonyl) 4- mor phol i n4yl - benzyl ) - am no] - N- hydro

Xy- ace perHBexy)benzenesulfo ]-(4-meﬂ10xy-benzyl)—amino}-N-hydroxy-4—

24(2- Cycl Qﬁgﬂq -benzenesul fonyl H4- (1, 2,4]trl azol -

yl - benzyl N-hydr oxy- acetam de- hydrochl ori de salt 2-[2-(3-Fu
2ﬂ&1§@i}-@39

ryl) et hdR mwwsqnmmmemmiwwmwmbm.hydr oxy

- acetam chI oride salt,
2-ff 4- But - -ené - benzenesul fonyl Ha-t| uor o- pyri di ne- 2-yl ) net hyl - am no) - N-

hydr oxy {R¥ed{4 nyloxy-benzenesulfonyl)-(4-ﬂuom—benzyl)-amlno]-N_hydroxy-4- methyl- i
2-{[ 4- But v%l g%‘muaxy benzenesuf f onyn- (2-f f uor o- pyr| di na- 4- yf)'net hyl - am no) - N~
- hydr oxy- acetam to, 2-U4-But- 3-enyl oxy benzenesul fonyl ]-(B

fluom p)(Ri-BﬂmBGl-&b)\ylaxyabénm TRy -aiO}-N-hydroxy-4-m .
2 ((4But - % Er‘#l o) y benzenesuffonyl) {pl perkffn-4 FN-hydroxy ethyl
-met hyl ) !N hydr oxy-acet am de- hydrochl ori de,

2 t (4But(Rp24(/Bab3-ehylonebarmaenbsulf 4- enzyl)-
onyl ) - (pi pe q%l 1 3? met hyl ) - Z%or?gl (N"?f'yﬂé?oﬁ ace?gmgN W’%’P’“é’r'm‘i' or¥'de,

2-[ (4-But - xy benzenesuf f onyl ) - (nor phol k" -yl -
meMy" ni '331[4'“-Fl(ﬂﬂﬂbﬁﬁkﬂﬁﬁéiﬁenwﬂbﬁﬁﬂalﬁieﬂﬁzxy-benzyl)-amino}-N-hydroxy-acetamide,
2—{{4-(3-ChIoro—propoxy)—benzenesuHonyl}(#ﬂuoro—benzyl)—amino}-Nhydroxy—aoetamida.
2-{[4-(3—Chloro—propoxy)—benzenesulfonyl]-(a-methoxy-benzyl)-amino}-N-hydroxy-
acetamide,
2-{(4-Chloro-benzyl)—[4—(3—chloro-pmpoxy}benzenesulfonyl]—ammo}-N—hydroxy—aoeiamlde,
2-{(4-Fluoro-benzyl)-[4-(3-ﬂuoro—pmpoxy)-benzenesulfonyl]—amlno}-N—hydmxy-acetanuda.
2-{[4-(3-Fluor&propoxy)-benzenesulfonyl]-(a-metlwxy—benzyl)-amlno}-N-hydroxy-aoetamlde,
2-{(4-Chloro-benzyi}-[4-(3-ﬂuoro-pmpoxy)-benzenesulfonyl]—amino]—N—hydroxy-aoetamlde,
2-[(4-Fluoro-benzyl)-[4-(4~ﬂuoro-butoxy)—benzenesulfonyl]—amino}-N-hydroxy-acetamlde,
2-{(4-Chioro-benzy|)-[4-(4-ﬂuoro-butoxy)-benzenasulfonyl}-amIno}-N—hydroxy-aoetamide.
2-[(4-But-3-enyloxy-banzenesurfonyl)-(4-chloro~benzyl)-amino]—N-hydroxy-aoetamlde.
2-{[4-l(s-chbro-propoxy)-benzenesulfonyl]-{4-methoxy-benzyl)-amino}-N-hydroxy-
acetamide,
2-{[4{+FM0mbMoxy}benzenesuHmyﬂ-(4—meﬂwxy—bemyl)-amim]-N-hydroxy—
acetamide,
2-{[4-(4-Chiorobutoxy)-benzenesulfonyl]-(4-methoxy-benzyl)-amino}-N-hydroxy—acetamide,

{(meﬂ\oxy-benzyHH4.4.4-hiﬂmmbumxy}bemmmyn-amim}N-hy¢oxy-
acetamide,




2- ((4-But-3 09 FEB 2004
enyl oxy-benzenesul f onyl ) - (4- (pyrroudi n- 1y|) benzyl) am noj - N-hydroxy

acet am de- hydrochl ori de,
2-[ (4- But - 3- nyf oxy- benzenesul f onyl ) - (4- (pi pedcj n- 1-yi ) - benryi ) -ani no] - N- hyd
roxy- acetam de-hydrochl oride, 2-j(4-Butte-onyloxy-b a
nzenesuffonyl)-(4-(1, 2,3-triazol -2-yl)- benzyl) am no]filfiydroxy 0 9 FEB
2004 86 acetam d" ydrochlorlde 86

- 2-[(4-But-3-enyl oxy-banzenesul fonyl) - (4 (tetrazol -

2 [as SRR YRR T hat ey iﬂ@tﬂ*"‘&hxﬂf?%—a?zmid%m o

-N-- by q(mwmd-wwbemmmwm&y@m dioRp&eetamide,

SZS l ;?nn%ﬂl‘ﬁ%’i@@ 88@' enzenﬂslmg"mZde%e-S-ymﬁmﬁan?{no}-N—hydroxv-acetamlde.
24( 4- Bulis-Blethtpdy Denzip14-pRSE Ly hA8xy-berZmeBitfdnil)-atine} NIRYdrd xR BBk, hY dr oxy -

S B A HlE MethauyhepaviistbutRynVIoSHbenzenesulonylamingkNbrsEma ScaIermIde,. N hydr ox
1 Q.I{I[qct ng
y ?(Céel But - s%yl gfy&bgienz engrsl?fl'll]‘"g'r‘]{/tﬁz %—Elr?emyl-pr%pgl H 'r%O- o-]hyﬁpﬁyar oxy- acet am

i de. ~acetamide,

2- [ (4- E2n{a-Einereryiny-RanenRaiBhiIa),2 aftdlolt SR ciiay kieaiav. hyardgnol - - hydr

oxy-acet am de,
2-[(4- ButGMMWMGHesuI f onyl ) - (4- nor phol i n- 4-yl net hyl - benzyl ) - ani no]

2N1: Ihidgg I or o- pr op%%%}&gé%gggmgﬁﬁ(\ ZLVI-P err%zrya-a g}ip%]-ll h%:l ’°"¥‘ﬁ§PS“"E!%?1V) am
i no) - N+ “hbydreghigrdes et ani de,

2ql 4- (3m$@wwtwﬁ&@%nzaﬁaaﬂfaﬁ§.y.&mmrm, Sy REARb Ry Bidge) - - hydr oxy

acet a
24[ 4~3- Oh?mmlwdrmmstul f on* pm dazol - 4-yl et hyl ) - ani no) - N—hydr oXy-
acet am

2- ([ 4- (gq@rﬂd‘c'l’m%etgﬁﬁb%%"?gﬁ‘é'%%ypéﬁT'?4@‘?"1?"1 Mraepa-amipp RN WYY i no) -
N- hydr oxy aceismideiysisochigritdetsal, phar naceut i cal acceptabl e salts thereof. 13.
A .
' Z%C ??p Q(/)? Ir[gé?%g?“ ﬂ'foﬁg k%%'{r?f gﬁ&eﬁs%qfﬁiy ﬁ@“ﬁ%"ﬁ‘?‘f%’&%ﬂ“ﬂ’%‘?y‘nm )-amn
0] - N hy dnRgetagisde:- chloridecaltc hl odde salt, and
2-{[4-But-3~enyloxy-banzenesulfonyl]—(e-ﬂuoro—pyndhe-z-yl)mamyl~ammo}-N—hydroxy-
acetamida,
2—{[4-But-3-enyloxy—benzenasulfonyl] (2—ﬂuoro-pyrldlne-4-yl)meu1yl-amino}-N—hydroxy-
acetamide, .

2-{[4-But-3—enyloxy—benzenesulfonyl]-(s-ﬂuoro-pyﬂcfne@-yl)mahyl-amlno}-N—hydroxy—
acetamide,

2-[(4-But-3-enyloxy—benzeneeulfonyl)-{piperidln—4-yl—methyl)—amino]-N-hydroxy~acetamide-
" hydrochloride,

2-[(4~But—3-enyloxy-benzenssulfonyl)-(pipeﬂdln—1 -yl-meﬂ'lyl}-amino]»N-hydroxy-acetamlde-
hydrochloride,

2—[(4-But-3-anYony-benzenesulfonyl)—(morphoIln-4-yl-methy1)—am|no}-N-hydroxy—acetamida—
hydrochioride, |

2—[(4—But-3-eny|oxy-benzenesulfdnyl)—(4—(pyrroildin—1-yI)-benzyI)-amino]-N-hydroxy— '
acstamide-hydrochloride,

2-[(4»-!3ut-3-enyloxy¥benzanesulfonyl)-(4-(plparldin-1 -yi}benzyl)-amino}-N-hydroxy-
acstamids-hydrochloride,

2-{(4-But-3-enyloxy-benzenesulfonyl)-(4-(1 »2,3-triazol-2-yl)-benzyl}-amino}-N-hydroxy-



2-[ (3- Furyl met hoxy- benzonesul f onyo- (4- 11, 2, 4] t dazo~- 1-yi - banzyl )-ngi E@Nﬂh
_ydtoxy" acetam de-hydrochl odde salL 14. A pharmaceutical conposition
conprising a conpound of the formula | according to any one of clains 1-12
or a pharnaceutically acceptable salt or a pharmaceutically acceptable
Prodrug derivative of such a conpound together with a pharmaceut 6al carder
0 9 FEB 2004 87 15. Use of a conpound of fornmula | according to any one of
the clains 1 to 12 or of a pharnaceuti g@glly acceptable salt or a
pharmaceutically acceptabl e prodrug derivative of such a conpound, for the
preparation of a nedicanent for the treatnent of conditions or diseases
associ at ed agetamigamydrochiogde,A conpound of the formula | according to any

Ohar ool Buta iy BenIAdRAGHY Gadnazor £ AT BRAN Sarnol NHyafbry-acstamide:
IE a met hodlyﬂmdﬂdﬁdaapegticftre?t ment of t]tlet humansoir ani mal lbgdéédlr A
ar mace o) ion for tr :
e e A g B R
B et | el Ll ot e B L oal Ly aeeeriahl o prodr u
8eri vat i %4(§$u§‘éﬂ@&%%ﬁwqf8@&%gﬂ 'ﬁ'ﬁ{?ggﬁ 'ﬁ@f&?ﬂﬁe \"EE&WEF‘?’Vgr . 18.g

The use of avetzmigehydroehiotide, fornula | according to any one of clains 1-12
cal

or of a r eut | y acceptabl e salt or har maceut i cal y accept abl e
pr odr ug oé’&?‘\ﬁg’?%ﬁ‘y be E‘Pl“%?“@ yrejrl -Y')féel‘gwsmlg?]ﬁgﬁygqoxg-acetamide,

phar miCe%—[(Wmmwlﬂeﬁﬁeﬁéyuﬂﬂlﬁﬁ)-(ﬂimﬁf}@@ﬁiﬁ@déﬂyn-ﬁﬁﬂﬁdﬂmﬂ*ﬂré -19. The
use of a conpound of the fornmula’  according to any one of clal 1-12 or
of a phar rAfeRRPIAe-RYIRChIONdRt abl e salt or a pharnaceutical |y acceptabl e

rodru PRl SRR _ " 20. The
5se of gad%gnpouﬁxﬁlggxyﬁb‘?%?%?a I gg‘?o@ﬁf)nﬁm?%ﬁy_ne )grogl al s if?lz or
of a ph#Hﬁ@é%ﬁmlW—%&wﬁc@k@rﬁh@ﬁaﬂ&mﬁh@@m}&mymmmme
prodrug - . SRR -,glgﬁ;m% @%?? )| _hna.
21- A pr%gss fgi@ty%wg?gggv%fu?on o@gﬂ&g?gm 0 15 roxa émﬁfd&@iedrrWative
of the for rAfetamidehydroghigrides 2004 88

2—{[4?(3-Chloro-propoxy)-benzenesulfonyl]-(4-(morphoIin-4-y|methyl)-benzyl)—amino}-N-
hydroxy-acetamide,

2-{[4-(3-Chloro-propoxy)-benzenesutfonyl}-(quinolin-4-yimethyl)-aminc}-N-hydroxy-
acetamide,

2-{[4-{3-Chloro-propoxy)-benzenesulfonyl}-(imidazol-4-yimethy!)-amino}-N-hydroxy-
acetamide, '

2-{[4-(3-Chioro-propoxy)-benzenesuifonyl}-(1,2,4-triazol-3-yimethyl)-aminc}-N-hydroxy-
acetamide, , ’ -

and the pharmaceutical acceptable salts thereof.

13. A compound of the formula | selected from the group consisting of

2:[(Cyclopropylmethoxy-benzenesulfonyl)-(4-[1,2,41triazol-1-yl-benzyl)-amino]-N-hydroxy—
acetamide-hydrochloride satt, and

2-[(3-Furylmethoxy-benzenesulfonyi)-(4-[1,2,4}triazol-1-yi-benzyl)-amino]-N-hydroxy—
acetamide-hydrochloride salt, '

14. A pharmaceutical composition comprising a c¢ompound of the formula | according to any
one of claims 1-12 or a pharmacsutically acceptable salt or a phamaceutically acceptable
prodrug derivative of such a compound together with a pharmaceutical carrier.



AR3 0oy~ HONH7C~N o R R2 LI _J-(")q wherein R is hydrogehd FEB 2004

substituted or unsubstituted aryl, |ower alkyl, substituted or
unsubstituted carbocyclic aryl-Ilower alkyl, substituted or unsubstituted
het erocycli o-l ower al kyl, substituted or unsubstituted C3-Crcycloal kyl,
substituted or unsubstltuted Cs-C, - cydogal kyl -1 ower al kyl, hydroxy-I| ower
al kyl, I ower al koxy-I|ower al kyl, |ower §7ky| (thio, squInyI or

sul fonyl )-lower al kyl, am no-lower alkyl or nono- or dl-Ilower alkylam no-

| ower al kyils, USR of ' 3 | bstitut

unsubstituted C3- %ﬁ%ﬁ?ﬁ%“‘@%@g a"ftﬁ"%m?dbé?'msuﬁé'dﬁcqpﬁécycl iC
aryl, subPhpimaceytically GMMQ salkora mmmﬂﬁ“ya ble Wbﬁb'deH

unsubst i t r, . al ky ; ls aIk | en

unsubst i t&%@g 3§ E&%&ﬁ‘tﬂ%e Wﬁ ra '5'? e'}ff°fc$h¢ §'°itﬂ'!9 ofwondiﬂq;ma;r ai kyl ,
whi ch is rdiseases asociatediwithMMB's, t ut ed by haI ogen, nitro, Iower acyl oxy,

trifluoromethoxy, cyano; C3-C ycloalkyl or unsubstituted or substituted
C9- C5- heteroaryl conprising one or two hetaroatons selected fromthe group

consi st i ngd6oA cemﬁanmu\bfcthe ftﬁ?ﬂ@f Idc&&ﬂmb wanﬁfa%glﬁm’_m orl3 @%gm}#:[e}r@m“y case

hal"og ower

S utsubs ‘#ﬁtﬁﬂ trisubstitut

acyl oxy, fT1 ?%?%R ll)b)gc_oggta e prrdag Maﬁﬂeollssd'bstnmpomﬂfm

substi t ut exde @Ba erfmwbumhﬁdl%ﬂﬁr%nﬁn Jr‘ﬁlﬁing)#]ﬁé%oat ons sel ect ed
or

fromthe group consisting of 0, S an har maceutical | y
accept abl e prodrug thereof, which conprises reading a conpound of the

formul a 147( Alphafndtebfiddl é’ﬁﬂﬂus?u%n for treatment of tumours in warm-blooded animals,
including humans, comprising an antitumourally effective dose of a compound of the formula
1 according to any one of claims 1-12 ora pharmaceutically acceptable salt or a

pharmaceutically acceptable prodrug derivative of such a compound together with a
pharmaceutical carrier,

18. The use of a compound of the formula | according to any ohe of claims 1-12 or of a
pharmaceutically acceptable salt or a phamaceutically acceptable prodrug derivative of

such a compound for the preparation of a pharmaceutical composition for use for
chemotherapy of tumours.

19. The use of a compound of the formula | according to any one of claims' 1-12orof a

phamaceutically acceptable salt or a pharmaceutically acceptable prodrug derivative of
such a compound for chemotherapy of tumours.

20. The use of a compound of the formula | according to any one of claims 1-12 orof a

pharmaceutically acceptable sait or a pharmaceutically acceptable prodrug derivative of
such a compound for chemotherapy of COPD or asthma.

21. A process for the preparation of an a-amino hydroxamic acid derivative of the formula I,

0



in which R q, R and Rz are as defined above for conpounds of th I
| and the black <circular plane Indicates that the conpound |s bo@H@$¥EP§m“
polymer resin, free functional groups present In the conpound, if
necessary, being protected by easily detachable "protective groups, in a
suitabl e solvent, first wth triphenyi phosphine; an al cohol of the _
structure 111, FE)A—RS (110 In which A and R3 are as defined above for
conpounds of fornula 1, and diethyl azggi- carboxylate, free functional
groups present In this conpound, if necessary, being protected by easily
det achabl e protective groups or, in accordance with the principle of |atent
functio- nality, being In a fornlmhlch &b be converted Into the functi onal
groups and then to cleave the pgpdu of the reaction fromthe pol yner

resin and if necessary for tﬁ 1E;§i t 6 of a salt, converting a -
resul ting free conmpound of ﬁ nfo a salt or, if necessary for
preparation of a. free conpound rti esulting salt of a conpound
of the formula | into the free Bgnpdind. ound of the formula I
In which R, q. R and Rz are as defined abdv€ for conpounds of the fornmula
| and the black <circular plane indicates that the conpound Is bound to a

polynmer resin, free functional 0 9 FEB 2004 so groups present in the
conpound“hﬁl‘ﬁ‘mnecessary, bei ng protected by easil y det achabl e protective

gr oups. gPk und , of’ t | a In which R
q, A FPia an@ q?%nar e as dépfﬁbesgﬁg%geg?f’ @Hﬁ%“'ﬂf’ Cilﬁ‘mth I,
free f unct icawarydic anyidoweraalio substituter] sranBobsRuted helRAEIRA Bweaﬂﬁjplng
A T 5oy A wsnamsro 2+
cycloalkyt-lower alkyl, hydroxy-lower alkyl, iower alkoxy-lower alkyl, lower alky!-{thio, '

. sulﬂnyl or sulfonyl)-lower alkyt, amino-ower alkyl or mono- or didower alkylamino-
lower alky};

R? is hydrogen or lower alkyl; _

R’ Is substituted or unsubstituted C-Cr-cycloalkyl, substituted or unsubstituted carbocyclic
aryl, substituted or unsubstituted heterocyclic aryl, substituted or unsubstitutsd
heterocyclyl; or lower alkyl;

A Is Cy-C; alkylen unsubstituted or substituted by lower alkyi;

gis 1-5; :

R is Co-Cralkyl, which is mono-, di- or trisubstituted by halogen, nhro lowsr acyloxy,
triﬂuommethoxy. cyano, C5-Cy-cycloalkyl or unsubstituted or substituted Cg-Ce-
heteroaryl comprising one or two heteroatoms selected from the group consisting of
O, SandN; or '

Cs-Cralkenyl or Cs-Cr-alkynyl, which in each case is unsubstituted or mono-, dj- or
trisubstituted by halogen, nitro, lower acyloxy, trifluoromethoxy, cyano, Cs-Cx-
cycloaltkyl or unsubstituted or substituted Ca-Ce-heteroaryl comprising one or two
heteroatoms selected from the group consisting of O, S and N;

or a sait or a phamnaceutically acceptable prodrug thereof, which comprises
reacting @ compound of the formula It

(n



NSI HR R2I| -f-(ORqin whichiii, g, A Rl, Rz and R are as !
above for conpounds of the fornula 1, free functional groups pr%ge%@?ﬂ]ﬂ#

t he conpound, If necessary, being protected by easily detachable
protective groups, or a salt thereof.

jX @omq

in which R, q, Ry and Ry are as defined sbove for compounds of the formula | and the black
circular plane Indicates that the compound Is bound to a polymer resih, free functional
groups present in the compound, if necessary, being protected by easlly detachable
protective groups, in a suitable sotvent, first with triphenylphosphine, an alcohol of the
structure [,

HO-ARs (m

in which A and R, are as defined above for compounds of formula I, and diethyl azodi-
carboxylate, freé tunctional groups present In this compound, if necessary, being protected
by easily detachable protective groups or, in accordance with the principle of latent functio-
nality, being In a form which can be converted into the functional groups and then to cleave
the product of the reaction from the polymer resin and if necessary for the breparaﬁon of a
salt, conventing a resulting free compound of the formula | into a salt or, if necessary for

preparation of a free compound, convertlng a resulting salt of a compound of the formula |
into the free compound.

22. A compound of the formula II

an

In which R, g, R: and R; are as defined above for compounds of the formuia [ and the black
circular plane indicates that the compound Is bound to a polymer resin, free functional
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groups present in the oompound. it neoeséary, being protected by easily detachable
protective groups,

or a salt thereof.

23. A compound of the formula [V

Y R | OR), ' av)
~ Ny
o 0

Inwhich R, q, A, Ry, Rz and R, are as defined above for compounds of the formula 1, free

functional groups present in the compound, if necessary, being protected by easily
detachable proteciive groups,
or a salt thereof.

24. A compound of the formula V

o) A/Rs

x N u.
H a, \©—(0F1)ll

inwhich R, q, A, Ry, R; and R; ara as defined above for compounds of the formula |, free

functional groups present in the compound, if necessary, being protected by easily
detachable protective groups, '
or a salt thereof.



