]~ _"abcdefe3e,, LL6>T*t WO 01/ 10827 -1 Aryl sul fonam do-substituted
hydr oxam yopei@sger i vati ves PCT/ EPOO/ 07641 The invention perabesoissH
aryl sul f onam do-substituted hydroxanic acid derivatives, to processes and
novel internediates for their preparatign, pharmaceuti cal conpositions
conprising said derivatives, pharnaceutlcal conpositions conprising
sel ective MVP2 i nhibitors) the use of the hydroxam c acid derivatives as
medi canents) a rret hod of treat| ng MVP) .in particul ar
di seasesAlisyiopamido.sybstituted hydeaxamic.acid dBEiNalVeS i seases, 0r ﬂw‘ﬁﬂ@%ﬂmﬂ
manmal s whi ch are responsive to MW, in particular I'on, using
sel ective MVWP2 inhibitors, in parti cuI ar the hydroxam c aci 6698 vati ves of
formula I, or pharmaceuti cal corrp05| tions conprising selective MVWP2
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t hg I 9[ n?ﬂogeds)es Eﬁd@g&fﬁi{\iﬂ?ﬂﬁlﬂiawsmaﬂ.pﬁbaratuon Wgafﬁlﬁnbﬁlldﬁnﬂositn&nﬁydr ogen,
substituted or unsuybstituted. ar 0 substitu Or

houbst | SR SotrateS R atauicd oy oSt Samorrisita SSTSCUHE MMR2 | ut e

het er ocyhibftofsPieIus?! dfthe hydibdrit atiddieivativies labsﬁedlcﬂrﬁi\tQaan&hoﬁbﬁr@ﬂHgW )
substituted or unsubstituted C 3-CT c%/cl oal kyl - | ower al kYeﬁ%,tpve ydr oxy- | ower

al kyl, | MR, impadicyiar MMR2, gerendent dizegses wynaﬁcqt#ﬁf&vp%farq' seasts, or

sul f onyI dordRIdpE |@H’é)ﬂmal§'WH't¢rér@\ﬁ@s’poﬁ§|W ko MMF‘WQartlélilaquMPQV\ﬁthlbltlon using
al kyl am nol ower al kyl; R2 hydrogen or lower alkyl; R3 is substituted or

unsubst i §QIG@UG(MMP%'DW}'&Y66{'P R?’I"CU@U!ﬁ'§tﬂyﬁ[ﬂxéﬂl"fb¢°'%ﬁ§’ﬂ@§‘(¢9c eftfermual.®ocycl i c
aryl) Supﬁte ¢ &f%apéow?aﬁkb%'aompﬁgmg% EW@’MMF‘% lﬁﬁMiltorssiHIBﬁmcgﬁF% or

unsubst i eterocyc ky Ais Cl-C3
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The invention relates in particular to a-amino hydroxamic acid derivatives of the formula |,

R
3
A

O
HO . N_N.O
NHM>< S
Ry R @(Oﬂ)q )

wherein

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 5-C;-cycloalkyl, substituted or unsubstituted C ;-C+-
cycloalkyl-lower alkyl, hydroxy-lower alkyl, lower alkoxy-lower alkyl, lower alkyl-(thio,
sulfinyl or sulfonyl)-lower alkyl, amino-lower alkyl or mono- or di-lower alkylamino-
lower alkyl;

R? is hydrogen or lower alkyl;

R? is substituted or unsubstituted C 3-C;-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;
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gis 1-5; Ris C2-Cr-alkyl, which is nono-) di- or trisubstituted by

hal ogen, wWa ewiestower acyl oxy) trifluoromethoxy) cyano, C3rChreyuizesal kyl or
unsubstituted or substituted C 3-Csheteroaryl conprising one or two

het er oat ons sel ected fromthe group congsting of O S and N, or

C3-C~-al kenyl or C3-C, -al kynyl, which in each case is unsubstituted or
nono-, di- or trisubstituted by hal ogen, vitro, |ower acyl oxy,

trifl uoromai oxy) cyano) C 3-C5' cycloal kyl or unsubstituted or substituted
C 3- Ce- h&{%l7 aryl conprising one or two heteroatons selected fromthe group
consi st i Rds Cb- Cmall@l avhichNs naorb- tdj- oitesubstiedd inahdlyger; ot iolee apyloxiy, ug

Formita |- o BADRRTBRIS<Oarer G degRua e et bisd Ao PRt <) and

are useful fnétetdawlbomphsiagbnefor oenbeétercatams sdledted froimethe gioupceonsistiigedfer abl y
1-3, asarubelor 2, preferably 1. Only if it is possible for steric
reasons, can qS “QJ" W& 4 or 5. If qis 1l ORis, for exanple, in the 3

position or, CQO?-faNeﬂWdf)CaL@-élhﬁ\yﬂ viHigH ThieaBh chsb i upbetstifutedloembast aeoF of
the invention represents h dr ?pgyﬁnﬂl n anot her preferr ed

embodi nent oF'SP%'t‘Ftﬁq QMt"P@He"R"tm a{ﬂ‘ﬁe WRPBEtRKY Y8R fesCsThe

general defi pydidamap oriabBRURIDriFABSIIEE T 004 %%@NFB&HFEMnd\bﬁé‘bﬁwohe Scope
of the present invention) unless otherw se specifi | ogen is, for

exanmpl e, f| ubeterpatorehsele¢tad fropy hgigneursonsistingef Opf apdMabl y it is fluorine
or chl orhfgtg Wrﬁ%@etﬁkﬁﬁf&cc@b%@"ﬂ)r@@mg' dbrivateB! SRR arﬂhé&hi‘&ﬁ%’ Sccep@BR! ©

radi cal s designated "l ower" contain not nore than /) preferably not nore
than 4, 8ltsdbereat.ons. Aryl represents carbocyclic or heterocyclic aryl.
WO 01/10827 -3 PCT/ EPO0O/ 07641 A | ower al kyl group is branched or unbranched

and contains 1 to 7 carbon atons, preferably 1-4 carbon atons, and
r epr esen€emporndsefifpinulakateinhibitersyf mayrixogadrading metaliopestainases|(MARIS) and

I sobutyl 5rq yseful for the treatment of conditions related thereto.
q is preferably 1-3, as a rule 1 or 2, preferably 1. Only if it is possible for steric reasons, can
qalsobe4or5.lfqis 1, OR is, for example, in the 3 position or, preferably, in the 4

position.

In a preferred embodiment of the invention, R 1 or R, represents hydrogen. In another
preferred embodiment of the invention, Ry and R, both represent hydrogen.

The general definitions used herein have the following meaning within the scope of the
present invention, unless otherwise specified.

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

Unless stated otherwise, in the present disclosure organic radicals designated “lower”
contain not more than 7, preferably not more than 4, carbon atoms.

Aryl represents carbocyclic or heterocyclic aryl.



Car bocyclic aryl represents nonocyclic or bicyclic aryl) preferably
unsubst i twioad/pseenyl , or phenyl nono-, di- or trisubstitutedr/Bpowresr t wo or
three radicals selected fromlower alkyl, |ower al koxy, hydroxy, hal ogen,
cyano) trifluoromethyl, |ower alkyl am.yp, di-lower alkyl am no, phenoxy or
phenyl, optionally substituted by |ower al koxy) |ower alkyl, hal ogen,

cyano, nitro or trifluoronethyl or phenyl di substituted on adjacent carbon

ST, YA ) AT o B SR Ty sl

i m daz oldyrb)erémy azpeatbon bﬁirﬂizﬂéﬂh yépreéémy for exBinPyAethy efYR Ipkdpyl, butyl,
pyrroli pi peridinyl; or |lower alkyl which is substituted by

het erocy‘éPﬁ”epY'z?d‘Fjd%ﬂ@tﬂs defi ned bel ow, especial ly inmidazolyl, triazolyl,
chi nolinyl or rmr pholinyl; or 1- or 2-naphthyl. Preferred is unsubst i t ut ed
phenyl or phen nDnosubstltuted by | ower al koxy) phenoxy, phenyl, hal ogen
or trifl&®me 'HWY' reRIPESME MANPGYSHE oF Bicyelis ary., pieiarablyor phenyl
nmonosubsiidyykfdiepHepyer al koxy) hal ogen or trifluoromethyl. Carbocyclic
aryl -l ower alkyl represents preferably straight chain or branched ar?/l -

, - C4- al k§f1PheRYMRPRIT, ehpbﬁ@yb$t|t@tea|by|onna@vm@égwqegadl§alaéaien@§ f@m)lsawre

benzy| Bw%h&lﬂ&*yhgﬁ& k'y I?a(?égfbﬁy bydHo, & Ih%*%netﬁ@clﬁmfépélggsatw{ué‘to‘?% ral

substituted on t i as de I ne er car cycli1c ary a ove
advant ageonsl W@m@nahewlmgnalmgtltytﬁw lpwaealb@mgomfellwhbalogels. are, in

particulév o"Ri8o B‘flugh&é(é:th aza-) thia-, oxa-, thiaza-, oxaza- or diaza
radi cal s ArOmat 1 G Char act and corresponding partly or, in particular)

conpl et ed)rwheayhmalmmum emadpcéritccarb;:dni atains byflowér-alkylgnedjoxyt surhiasg possi bl e
for such r@ﬂeg‘gé?) to be nono-) di- or trisubstituted by functional groups.
These ragr Y | nked to the rest of the nolecule via a CGC bond and,
i n partiondheny sublsm;e:d bycheterobydigcadicals adidetihed below, iampartitutar pgeolyl, oxygen or

oL oyt ool oo R Velsagaty Nunt BERY, Encl 5 SysPnginl, Bistigy; o ™ ©
further naﬂkyfl wmnraa)sbbsmmadmyamﬂrec@hc cadichis hs defied bmlow, Wspédialfydmidazaiyp! e

2-furyl; I ogau cl e icals with one nitrogen, oxygen WO
01/ 10827“ \'—'J @W)@yﬁﬁrf 8 ny ul fur atomare, for exanple, indolyl, such

as 2- Ororauldﬁdeiadhthqu nonI such as 2- or 4 quinolyl) isoqui nol yl, such

as 3- or_5-isoquino | ) such as_2. -penzof ur chr omen |,
Such as BRTHSRE REGRRPERYETY otheduBtedy Gnerakod orge.

Sui t abl epﬁ’@WD‘hWbbbﬁ o&ﬂﬁlubrdm'éthyl cpmdmaﬂy prefériddl iEPRENYI bAPhéHye het er oat om
are, for exa e, azo Zlké E as J.m dazol yl ) pyrimdinyl) such as 2-
o - pyr PR s ey BRer kg Hamg®S oL PG oxasyl v ) Such as
3-isoxazol yl, or t hi azolyl) such as 2 -thiazolyl, or ben2| m dazol yl, such

as 2-ben i mi da benzo xazo su?h as 2 g zoxazol |nazol
such as 924Qf }/X'IIR)'I’ 9[5%‘?!'!59'?'9 t§ 3"h°"r}%fﬁ r@@la&}‘ C‘Qwﬁ'k&{el y
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4-tetra hydrofuryl or pyrro 2-, 3- or 4piperidyl and al'so 2- or
3- nor pho?'i Bwyl), ezch HPS@S&M%HM%&“PW on tbemhﬁevldwsm efiped Rmmemcm{rér
al kyl - 2- A pRowé] awlantftotal dptionally substituted benzyl.

Heterocyclic radicals are, in particular, mono- or bicyclic, aza-, thia-, oxa-, thiaza-, oxaza- or
diaza radicals of aromatic character, and corresponding partly or, in particular, completely
saturated heterocyclic radicals of this type, it being possible for such radicals to be mono-,
di- or trisubstituted by functional groups. These radicals are linked to the rest of the
molecule via a C-C bond and, in particular, monocyclic or bicyclic radicals with one nitrogen,
oxygen or sulfur atom, and in particular aromatic radicals of this type, for example 2 -pyrryl
or 3-pyrryl, 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



A heterocyclic radical can be substituted by one, two or nore identical or °
di f f er ent waubgiosiruents (functional groups); the foll ow ng sobsbedarent s are
particularly suitable: free) etherified and esterified hydroxyl groups;
mercapto and | ower al kylthio and substitgfed and unsubstituted phenylthio
groups; hal ogen atons; oxo groups, which are in the formof fornyl (i.e.

al dehydo) and keto groups and al so correspondi ng acetals or ketals; azido
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groups pa@ihegt, RSqbinolyh RuEAS enad S-quhmatyl %@nﬂdf@:laaﬂ, s@dmhm rbmhlz&iu%iwyor
functionally nodified sulfo such as su fam)¥8 or sulfo

groups pfFESERNYH puchas 3’1°B'i°ﬁ'?e")l(| I°?Pﬁ%€‘?§h"?ﬁ¥ic§q°5ﬁél 2- Y4 SWablge on

the C at gnhbéyiit whd ﬁh;g&li&era&'i:&@. withl rRBf@thaR BRE he@maté.h QYe %ﬁeﬁhﬁﬁl@f‘ﬁmay
separated fromit b or even nore C atons. The het erocycl i c radical can

al so car 29k s %"F'GHEQ'Y'OPDHI"P'Q'“W@W?"I 222 dr ey midigylo 0¥R20 RURN 25 2car boxy |

gr oups PERSRR, ibdkasalyt shid 48 Qf.so%ww b1 PrhzoR, B0y s StiRoN e%émﬁwbzw
urei do or uani di no I‘OU or nmay not carr ry one or t wo

car bon r 8uf %beaﬁmldﬁ}aﬁb bgnw@golvbsﬁu@l 29 gthenzexazelybpt Quinagelyl syeh a%2-
ferab |
o o BRI CSHSS GV of 3 D8RR R Gbl ek hd o s

1, 3, 4- t_ra@zaia;q/smta@ie §th as Bﬂﬁteezty!d;qf')'ryl ¥itataa bydrofungd, 2y or B-pymiotidyl o2-y B or 4-
mor phol | g‘}%g@lﬁ%& éoféh%\‘b rp&’pRSl'ﬁd g%l-a-th o%%nﬁlﬁ%erﬂl 3)' an(fi Mipisd

parti cul ieny inyl Tower a qui n |ny "I ower

al kyl, i Waatkyw plpevaginvhiddidalsand tri azol yl | ower al kyl. WO 01/ 10827
PCT/ EPOO/ 07641 -5 In a highly preferred enbodi nent of the invention R 3
represents substituted carbocyclic aryl, in which enbodi nent substituted
car bocycAihstexogyclic saqmaé ngh bedsukstituted by @he; ol or nsarb sdenticalen differehtsobsti-i on)

Byt o Rk guesh b RibE Phothuént pld bigharks ranléZhie SRiGieG,

qui nol yl and estquiletbthgdroxylbgmnps hnencybt)o dreiiawétalkyithio, arzkEsubstitptetirgnd) unsub-

b h hi | vI Lyl . AP
Pen=oC ARG SR RS s B PR, wRPREY b S R O co
subst i t ualddhyaio) laad&etoagrby;bs and hiEoap@rspdiyi mgia{cbetale pr ketelst azido andnitror

4- dyl. Thi ts - ad t I 2 t hj | .
Qut nol 1 OBy HPaREY pig mrefirapl gpnaR B b HTRAD f et
2- qui nol gimino groaps, raoyl;mfcegrbapseaﬂ\csdnacﬁémmtgryuﬂspro&ctermrby%mqwoml protec-

Benzopyr anyl benz t hi o nyl, r ent abI

S bono ot 1B rbuRS By TR SR Re T bifo iR adeel sy RV bordips

g E rln zzizzbyéulfo@um msemsﬂ salﬂfotrhl Armie;b fun’&tuoﬁaﬂgk}dpslsﬁofudmfoebabhyhe?? aft’dir_n
triaz razo ref erab tetrazo Z0 is

o ot anmantich the Siaaalersy Solies iyt ey Sromiplaraty SeRatelsiogt RkY 2 hevpay,

It can bgopdiQSdtomsl Fith Hiate@aﬁanctrwwrcaﬁwsb dan§TideGaid fanctidhallyemnedified _

substituen s defined for the heterocyclic radicals abgv teroc C|IC

R3 repre$ P’é)’?gé&‘{?ﬁaf a5caRey| grouRs REegeatia galt Wcﬂfféi‘%" eq parbpyy) Groups

het er ocygarbembdufeidsSor diRRRASHrBdpS) SN EMay offidy het @@f&@ﬁe af %rﬁm& one or
two het erogtoms selected fromthe group consisting of O

Pr ef er abF3room Edical?, @RMicyamne g§rouRS.se ect ed from the group conS| sting of
pi peri di nyl, nDrphollnyI pyrrolidinyl, pyrrollnyl plpera2|nyl and
tetrahydropyran . I't can be substitut ed by one, or nore identical or

di f f er enSuRSite pa@ﬁpxclla§rsd&s.'ﬁe@fqrablvmenﬂ@vafﬁt&ﬁtye by halogandawer allkexve.
Pr ef er abloer bikyl, 8i-WBH BRI driih6 drigkol %bbﬁaan,[)?@ Dtk YT 33 Hikkoiy, or 1.2.3-

Het er ocycl i c- | ower kyl " represents prefer strai g hai n of br'anched

het er ocy&laﬂélyb'm'dm!/'kglg 1+midazaiv, ﬁl@tni\Ob@)g}cW@Iﬂaﬂ P'ﬁ@”d@dﬂﬁeﬂgzﬁ)d Rrrdlied
above) ey r [ ;%ﬁn%@ hyl
propyl) or 'u'ta p'aé'lﬁ:ul 3(@@ tﬂ@ﬁ*l Frp{ﬁggﬂisoﬂrgﬁir ggdthgr ted cy Pg‘l")ﬁ?/d&%lcgr bon

unsubst i loweealky ar&mmlymwawn ower al kyl which contains 3 to 7 ring

carbons and is advant ageously cycl opentyl or cycl ohexyl unsubstituted or
substituted by | ower alkyl. WO 01/10827 , PCT/ EPO0/ 07641 -6



Cycl oal kyl -1 ower al kyl represents preferably (cycl opentyl- or

cycl ohexyWo qimesivyl or ethyl). A |ower al koxy (or al kyl oxypcomEeopores1
preferably contains 1-4 carbon atons, advantageously 1 3 carbon atons, and
represents for exanple) ethoxy, propoxy.,5isopropoxy, or nost advantageously
met hoxy. A | ower al kylthio-group preferably contains 1-4 carbon atons,
advant ageously 1-3 carbon atoms) and represents for exanple, ethylthio)

ro Ith ropyl t, hi advant A | ower

P oot sul 4 ploR ReRsh Bribogiberat InedvatoR I B sttt beGiarteyBiitan,
1-3 C?r bﬁwmblﬁ)mbomhﬁm ew.ﬂlaftéd ealbet‘:yoﬁnamhisq:jheﬁhyfwihlelulsfqretelrabl);] Slilbstlltl.:ct_ed |nI A
propyl sul fin i S0 ul fi vant,ageous met sul finyl.

| over al R §'ﬁ?% cﬂﬁ?/fppi?ﬁ))gﬁbﬁ 'Vgil'h%ﬁri))c‘ﬂ?fn E?'lygar bonyatom;?/ Y
advant ageously 1-3 carbon atons, and repr esents for exanple, et hyI sul f onyl ,
ropyl sul f on I SO Isulfonl nost ant a h | fonyl. A
Pover - a6 PeRIcvEHGl BoRpFsRatTEnarEls G DevTe P BUTAR: K EXedhls RreRMesent s
for examglLipol ai‘s%hammyl m@amﬁwwownwurbwlatswbpmnyl Reeriottiopieatlyl deranyiat i ves
are preferably those derived from an orﬁanlc carbonic acid, an organic

car boxy| PLTRIK) hiazolyh aXa7al¥nisexaroi¥h agplvlcislrazaiyl RIIZOW, WPICaROlYls TURIVI P
from an gl fadicd d0Kired 9iishvéicalll OF 8GR PGl stk 209 bor 4-pyriay

phenyl - | ower al kanoyl or unstbstitut’ed or Substituted aroyl) such
benzoyl . Tmn».lcrypreaemts\?apr %hlmicaﬂwaataaew%a-tmewh @wnglybr&ﬁrezseawmgiembhacu d

is, for gx tit by

an ar ot Bh ol avaaiabaicly SR SoinIoR] ook SREs SHerHOT 1L R

subst i t uiseduipglyl. BaerzORYIr&mMI,. beAmotampMaM nepeqsramspmtmmy gbeneopyranyl or dm a

carbam c | ' | I ower

iyl aPEfiddtibyraflroBadcs; TRENIERRA profihafl) . Br SBEh hifeniae T1C

by O or S8usly 4agdlyll D8azolyl s peferalplp @+ 07%-41.,2,4-triazolyl). Tetrazolyl is preferably 5-
tetrazolyl. Imidazolyl is preferably 4-imidazolyl. Preferably heterocyclic aryl represents

pyridyl. It can be substituted by one, two or more identical or different substituents as
defined for the heterocyclic radicals above.

Heterocyclic Ra represents saturated or partly unsaturated, monocyclic or bicyclic hetero-
cyclic radicals, comprising between 3 and 10 carbon atoms and one or two heteroatoms
selected from the group consisting of O, S and N. Preferably, heterocyclic R ; is 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
substituents as defined for the heterocyclic radicals above. Preferably, it is unsubstituted or
substituted by lower alkyl.

Heterocyclic-lower alkyl represents preferably straight chain or branched heterocyclic-C 1-C4-
alkyl in which heterocyclic has the meaning as defined above, e.g. 2-, 3- or 4-piperidyl
methyl or (2-,or 3-morpholinyl)-(ethyl, propyl or butyl).

C3-C;-Cycloalkyl represents a saturated cyclic hydrocarbon unsubstituted or substituted by
lower alkyl which contains 3 to 7 ring carbons and is advantageously cyclopentyl or cyclo-
hexyl unsubstituted or substituted by lower alkyl.



Acyl am no represents preferably | ower al kanoyl am no or | ower

al koxycarwoiliagarno. C-- C3 al kyl en can be for exanpl e net sdEBRPOO®TEM| en,
1, 2-di met hyl et hyl en, 1, 1-di net hyl et hyl en, propylen, 1,2-dinmethyl propylen,
2, 2-di et hyl propyl en or 1-nethyl-2-ethylLpropylen. C -C3 alkylen is
preferably unsubstituted. Most preferably it represents nethylen or
ethylen. C2-C -alkyl radical Ris branched or unbranched) contains 2 to 7

o 0o STl e R Rl S EABTL  HSHhe JFRS

C3-CB- heteroaryl conprising one or tw het eroatoms selected fromthe group

consi sti of N which is u bst | tut suhstitu

iyl - sl (oS bl iR Rt £ ety e AhAMAP LTy by
chloro o3 cérbu@ tammsﬁ;aad ESoresme fdfixamples bthpxy fpeopdxyyiseprobeny, apmlost or
unsubstituted C 3- g}teroaryl conprising one or two heteroatons, in

parti cul 2Vaplagepusb MY, sel ected fromthe group consisting of O S and
N, for exanple furyl, thienyl) pyrrolyl, imdazolyl, oxazolyl, thiazolyl or
pyridinyl. C 2-C aIk | radical R represents for exanple 7- fluoroheptyl
7-chl or oNﬂWe;FIa'kbe'PTQJ%H‘R)W@WPb'yGo@ﬁl“éﬂo‘h@@(?P" agmash@gn%ﬁggﬁ%sy 1-3 carbon

5-Nni tr opQBig! anoBre YeSRARS0E B*émﬁeféthWhibOSFBp\ﬂthlo41sé;£lﬁPYlﬂﬁlﬁ%?most Sdvantage-
trifluoropentyl) 5-acetoxypentyl, 4 chl’ or ob ut yl uor obut yI

3-f | uor oRHSIY,MEtryItio4_ i f1 uor obutyl, 3, 4-dichl orobutyl, 4,4-difluorobutyl,
4- acet oxybutyl) 4- proplonyloxybutyl 4-nitrobutyl, 4- cyanobutyl,
4-trifluoronethoxybutyl, 3,4-dic anobutyl) 4, 4- dlcyanobutyl

4- acet y| Digwer afieyispifing n@uppre)fembg'logmamsﬂ-ﬂréewmrp& advantageously 1-3

1- et hyl ug

3- cyanopého%éﬁj%ggf J? LE%I’ onet og%gﬁ%lb ?tﬁy'%UIngdegR%%/%%rv? #;P&gﬂéﬁwlr grf
, 2di et hmbptram?magemlﬁm methysulfindlor opr opyl ) 3- cyano- 1, 2- di net hyl propyl ,

2-cyano-3-f|uoropropy|, 2-vitro-3-fluoropropyl, 2-cyano-3-ch|oropropy|)

3,3,3-trifluoropropyl, 2-chloroethyl, 2-fluoro ethyl) 2-cyanoethyl,

2- cycl oph dqwerelkylsulforlyl-gyapopretamptib centains 2-4csarbobatogiseadyantageously 1-3

cycl opro | .
P of or ac R BBHe) afi Feeblnte B biitnle; BhyRUIGRG! PiCeyBlnand ool FLRY,
unbr anch@dnograaflmtagéqpslyrmeﬁ‘«bgﬂmyuent s are located in term nal position.
Most preferably C2-C, -al kyl radical R represents 4-chlorobutyl,

4-fluorobutyl) 3-chloropropyl or 3-fluoropropyl. C3-C, -al kenyl radical R
can be bAveiadyloxy grobpaootains pretérabhnt-dicasbad atoms, arut tepresantsifer example,

2 on of chty PERRSRIR SBAERIEG, | °5 Clrany ) “alChl or o2 but enyl)

4-fl uoro-2-butenyl, 4-acetoxy-2- butenyl, 2-1sobutenyl, 2-pentenyl,

3-penten - - 2- De - 0L Q= 3- - Vi - entenyl, 4 .
Vo 01/ T0BEHY %"Mé&eﬁy%%’%fagivnlﬁé%@?é*wés*ﬁ@%ﬁ@?‘%@aﬁ%ﬁ%ﬁnq%@e%penyl )

4- hexenyérganic Gafbepylieradid oRa earbamid acidC 3- C, - al kenyl radical R contains 3-5
carbon atons and is unsubstituted. The double bond is preferably |located in
term nal position. Preferably C 3-Cral kenyl radical R represents
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2- propyn but cyano- 2- but tro 2but yn

5 oht or ok bpd ARHAVS which AV e ahlania atbafis g e 4O% exaghie SRR yny!

‘Z’ Ee [lt yn?drboﬁyl hlmchﬁslhnmbgﬂmmw&lbbﬂtutﬂﬁ](pﬁlﬁhﬁ?bmtaﬂé ratrdmr esie Ey@cééikmlo py n%/I g
ut yny or en era e triple bond is |ocate
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conpounds in which Ris 2-propynyl. Pharnaceutlcally acceptabl e salts of

the acidic co ounds of the invention are salts fornmed with bases, nanely
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tris- (hy‘ﬂ*%‘?@?h@tWP’ﬁet hyl ammoni um sal ts. Sl mlarly aci d addition salts,
such as of mneral acids, organic carboxylic and organic sul fonic acids
e.g. hydrochloric acid, nmethanesulfonic acid) malefic acid, are also
possi bl e



provi ded a basic group, such as pyridyl, constitutes part of the structure.

The compowasis/ @821 ormul a | have val uabl e phar macol ogi cal | ypgsgbtid/ore41
properties. In particular, they display specific inhibitory actions which

are of pharmacol ogical interest. The nempers of the enzyne famly of

mat ri x- degradi ng net al | oprot ei nases (MW' s), such as gel ati nase,

stronel ysin and col | agenase, are inplicated in various biol ogical
processes) e.g, tissue matrix degradation (e.g. collagen collapse) and in
many pat hol ogi cal conditions involving abnormal connective tissue and

basenment A B?lahﬁrﬂmpr&tehwpra@iamqbwanhlkawhramo%rrlderralk&xmrlgonmﬁ.ﬂeart hritis
and rheumatoid arthritis), tissue ulceration (e.g. corneal, epidernal and

gastric ul ceration)) abnormal wound heal i ng, periodontal disease, bone
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Bonbt 1 ¢ droyanpisayls AR BIosTRe DERBUL P HRley ARGt A SIcy BRLY G AETHIORY 2in
in the ardfimetAPBulf 4ifluonst rn@étﬁﬂbmr ¢ldihyl -H¥Riopdbung; Slbﬁl%pﬂfpﬂp@mdo%réﬁﬁ 2-

denonstrable in in vitro and tests, usi na a vanta eous| y nanmal S)
G

e.g. ratdyowprenyh 3p‘?YQ§°P"888834"!%'8[9"?%‘“0’649“?@/!)Izéi h'BFQ?é% aneh! ?r°sb%‘ES as

vel | as Hnsm ubﬁibyﬁ@Wo@tﬁ%ﬁéwr@cy%mzmﬁaﬁua@ypm Bﬁo-@ﬁmohﬂﬁo;b
vitro in the form of sol uti ons, . ferab é@a queous sol utions, in

vivo eit r2emltr@ﬁrfb&omnrgms&rz-%f@rﬁ-@ilanompyhera BwpsoRyl, @-ehlorpethyl, 3—"%950-

SUSPeNsi QihyRro-tyandeingh gyeispidhlethyl, B9& clopropylbutyl, 2-cyclobutylethyl,
cyclopropylmethyl, cyclobutylmethyl, 3-furylmethyl or 2-(3-furyl)ethyl. Preferably C ,-C;-alkyl
radical R contains 3-5 carbon atoms and is unbranched. Preferably the substituents are
located in terminal position. Most preferably C,-C;-alkyl radical R represents 4-chiorobutyl,
4-fluorobutyl, 3-chloropropyl or 3-fluoropropyl.

C;-Cr-alkenyl radical R can be branched or unbranched and contains 3 to 7 carbon atoms.
C,-C-alkenyl radical R represents for example 2-propenyl, 2-chloromethyl-2-propenyl, 3-
butenyl, 2-butenyl, 4-chloro-2-butenyl, 4-fluoro-2-butenyl, 4-acetoxy-2-butenyl, 2-isobutenyl,
2-pentenyl, 3-pentenyl, 5-chloro-2-pentenyl, 5-fluoro-3-pentenyl, 5-nitro-3-pentenyl, 4-



WO 01/10827 -10 PCT/ EPOO/ 07641 dosage in vitro may range between about 10
'S nol ar egdo1h@827 nol ar concentrations. The dosage in Vi vVOPQEREPGIANER,
depending on the route of adm nistration, between about 0.1 and 100 ng/kg.
Antiinflammatory activity can be determgwed in standard inflammation and
arthritic animal nodels well-known in the art, e.g. the adjuvant arthritis
nodel in rats and the collagen Il induced arthritis nodel in m'ce

e bt + BRnghvic S haRiiv & e S 0exanit 3 7skend o heBlenk BFPEEDS 6 Blisoviance

P using zadigxl R copthims 8-Gaiiven atbmisandiis omsubktitated( Flae doute bodRi »é preféesbhan J.

and Stein R Il ochem_ 180) ,110-.11 198 o In thi bstance
' “hy cIRSRYPAIR Wyinal POROEiEIorRMAS - AlDY aRaL repusairia D8N M oant

Subst anc gufgnyt ok z-brop&hwhns@trprbf@rabgembuﬁeawed 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 MM mxed 1:1 with 8 ng reconbi nant human stronel ysin (nol.

W . 45- 4 i mikyAyiiabical R \WHR b8 blarldhkl oPURIHAGTRdHNdEERtMTs Plo DedibbmAms” 7- 11

in 30 m nutes) and i ncubat ed al ong with 0.5nM Substance P in_a final_volune

of 0. 125 Pieferably GoCrrakuny sagical Freontaing 3:5EAANAHOMS 288 drWRsHDBYIURIICAE10 M
EDTA and spyRptradied FPreZ)résjenisSfoﬂb'ﬁd?ﬁbIS Egﬁolﬁ?\yRE tﬁ:tx{?’ﬁl—@-c yans-2lutyhyl, Ql'inltr -2-

i nhibition of stronel Esm activity are cal cul ated fromcontro

react i on bulynWodrbutynyl, Tﬂhi%ﬁ?‘t?d?e"tmyb 2grenswl, Bfflugendpantinylo$-chineo-3-pealnylon

n o] L | dosed
oral 1y ui GRS 4 Roh ok blcterallN iRiogdinis oI & 2.
arti cul areptynyl Obatnenmbmwmy e ttriplel bonghistlecatsd méermmlmamomdnmmcular
stronel T 5 M NaCl at pH
7.5. Twc); hgﬁféssa a%'%’fg?h %%g%hsédgfpeou&gséw\% ced%g 23:{?%)\%311 | avage is
collected, and keratan sulfate (KS) and sul fated gl ycosam nogl ycan (S-GAG)
f ragment ' ;
R e R et L
EJ.-M wathlbaaes. nihrigly, cationicssalls sioh &5 Mkall Tut akalion eaBh metalcaitssuch ad/l )

G i ckman Huf f

1367- 1378°§E@8§§€“?“'§§f%§3ﬂ§g C)“|°ﬂ‘é‘%js'“%"%%@ﬁ{??%r@s?ﬁaarséﬁgn@%@we%gﬁ%@‘Fﬁgs

di gesti ngmdmnwynnmemyl-hawmgmrw dieéthglameptiniumy,aad ths-Hydrogmetyd-rasthylt hen

measur i ng E%% ndi ng using the nethod of Col dberg (Coldberg, R L. and

Kol i bas, nec Tiss. Res. 24" 265-275 (1990)). For an i.v. study, a

corrpound is solubilized in 1 mL of PEG 400, and for a p.o. study) a

ggggo\llj\gd gllrﬁua%@cm géa‘ﬁ o%dsaltg s%cmas%ff mnr?er&l'acna%.?ou%%f?: CSan%thC nd orlélarlug gram of
sulfonic acids e.g. hydrochloric acid, 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 pharmacological interest.

The members of the enzyme family of matrix-degrading metalloproteinases (MMP's), such
as gelatinase, stromelysin and collagenase, are implicated in various biological processes,
e.g. tissue matrix degradation (e.g. collagen collapse) and in many pathological conditions
involving abnormal connective tissue and basement membrane matrix metabolism, such as
arthritis (e.9. osteoarthritis and rheumatoid arthritis), tissue ulceration (e.g. corneal,
epidermal and gastric ulceration), abnormal wound healing, periodontal disease, bone
disease (e.g. Paget's disease and osteoporosis), tumor metastasis or invasion, psoriasis, as



WO 01/ 10827 PCT/ EPOO/ 07641 _11 Macr ophage net al | oel ast ase ( MVE)

i nhi bi t or weldowity can be determined by neasuring the i nhpgi/eb@io7ef t he
degradation of [ 3H -elastin by truncated reconbi nant nouse nacrophage
net al | oel astase as follows: About 2 ng of.reconbinant truncated nouse
macr ophage netal | oel ast ase (FASEB Journal Vol. 8) A151, 1994), purified by
Q Sepharose columm chromat ography is incubated with test conpounds at the
desired concentrations in the presence of 5 nM CaCl 2, 400 nM NaCl

[ 3H] el aswell ag &tV dnfeciqihids Lienls BiokR? @) 24dr2ns; 599%)#@%98%0%% ventigelani ght .
The sanmphfsiafdrfaiPrédtdriosR inhRgiepHsy. centrifuge at 12,000 rpm for 15

m nutes. An aliquot of the superna ant is counted in a scintillation
counter to quantitate degraded [ 3H elastin. ICSO s are determ ned froma
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enzyme activity obtai ned he 1 nhi bitor |es oun of formula
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Mur phy, diseas!e)novel courrarl n- | abeI | ed peptide for sensitive contl nous
assays of the matrix netall oproteinases, FEBS left.) 296, 263-266, (1992)),
are prepared in 100 DMSO at a concentration 1.0 mM Stock sol utions of
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buffer (150 NaCl) 10 mv 2, .50 mM.Tri.s- Cl 7.5, 0.05% Bri'-35
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carried out at 37 C. The fluorescence changes are nonitored using an
excitation wavel ength of 320 nm and an em ssion wavel ength of 340 nm The
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produced 50% i nhibition (IC ~) of the activity in the control
(non-inhibited) reaction. In this test, the conpounds of the fornmula | and
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and an inhibiting concentration 12 PCT/ EPOO/ 07641
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(col l agenase 1 ) is up to 1000-fold hi q_her than t

gener al | ¢f twmulglet@aaﬂhmed\fa@mettebgmo -peplidesh) Qn@pmpwmrfmmwﬁlaremma |
exhi bi t gpﬁ&WM%,ngb &gcentratl on IC 50 for MW1 that is up to 5000fol d
hi gher t an t he or for nmost compounds of fornula I it is about
100-fold to 2000-fol d hi gher The enzyne used in the above test are

pr epar ed i d: M i

Pt ament EanefinsRegis Ab piitea i Aot OfptEhE ashiranp IRl 1n Eﬁ%a‘df%?% y
Sei ki, | illusiratad detsin.vedi cal SCI ence, The University of Tokyo; Sato, H.,
Takino, T., Ckada, Y., Cao, J., Shinagawa, A., Yamanoto) E. and Seiki) M
Nat ure (London), 370:61-65, 1994)) is anplified by pol ynerase chain

react i onThe@Bpve-tited prppemles aresdeinenstrablel ih Gavwitro@NAEA VG G886, BSIBHT CCAGGGT CTCAA
for the sens riner inc i_n n Ndel site at the 5'-end for an ATG start
codon - aRvRERSEONT e als. s R sdleshiten ey SeBb, e, SR Biodl 44 oy
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kit with the ABI PRI SMIM 377 DNA sequencer (Perkin Elmer). Expression and

Purification: The subcl oned CD-MI1l-MWP is used to transfect E. coli strain
BL21 [DE3] (Hanahan, D. J. Mol . Biol. 1983;166(4):557-80) and expressed as
i nsol ubl e inclusion body materials. Transfectants are grown at 37 Cin 50
m Luria-Bertani (LB) rredi umin the presence of 50 g/ml anmpicillin to a
cell density of OD600 = 0.6-1.0, and CDMI1- MVP production is induced with 1
n1VI i sopropyl 1 Dgal act opyran05| de (I PTG) After treat rrents W|th 5 ng/m



WO 01/10827 PCT/ EPOO/ 07641 -13 sane buffer, the bound proteins are el uted
wth two weamesz7of a linear gradient of 0.5-1.0 M NaCl. Ther/epdolosedied
fractions (1 m each) are dialyzed for 6 h in equilibrated buffer. Superdex
&00 colum (1 x 15 cm (Amersham Pharoggia) is equilibarated in 20 nM
TrisCl) pH 7.5 5 mM Cad 2, 0.02% NaN3. The desalted sanple is applied to
Superdex &00 col um and chromat ographed at 0.5 mm n. Fractions of 1m

are col |l ected.an m__aliquots ar al m’runobl ctions
Show ng S1Re A may farBy bhfeeh Ael 10 idE L TR He i B T
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tw ce agi@ﬂst 5 L buffer of 5 MM CaC 2, 0.5 nmM ZnS04, 20 nM Tris-Cl pH7.5,

t hen con M9%d in an Amicon stirred cell with a YM2 membrane. Under
t hese conditions, the reconbinant proteins remain soluble and are correctly
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PCT/ EPOOTHE Gﬁéctoléorppmmislcﬂgmmsmt(ommmﬁvd«ﬁm be detarninedhinadbbits. Mydicallyl, APVA
(A_m noghenyl curi,c uticals) for 2 h at 37C) and

{ e APVARUEH4eES o1k e i cimaplR] Ot fths herofiadiod rereifint:

cont ai ni agicOladp M béakkne es@=8} Witk A0ddhite ot yevsembinadbhdrban slraneiyaheltissblvéaﬁﬂ at

cupp | oobybige: (MG a5 MNeRR o1 Thprbai Sl na o Bg

Uni ver si §$r¢if:ed,'<$&ﬁ@nal'fi\&g@%@ol%ﬂtwdhﬁ@k&afamldulfh@qEShamsmmglw&W-i S

ted b c DNA d,f ted f h 1080 cel |
(aroc cavan (58AB) sagentaeleageq s ot s Bbiates: Reraliadialeecacos
CTAAT CCCrieatured by GhGRINGH) Mﬁ@@@qﬁﬁﬁ@eﬂ '] full
| engt h hé@ 5?£Oysﬁ¥,?@slgf g:he orﬂegort%gm%ygnéﬂggce?:%hﬁg@mwggggl olrjl
nunber J 1 [finsyypst h f ooR1/ Xho 1
site of KE&&BrHA@ JArtfﬁCﬂlQéurﬁ D@QGW%)’SQ@USW SﬁlfatécEglchdnﬁ]ﬁbdﬁcaﬁs%e Ei sen,

A Z.) Marner, G A, Selt L.) Kronber

Bauer EmRaswad be@r&!@ee@)'nqjhe Syovieh le\ragemumﬁtrepmces ya emdasg eag)then ’
Expr essi %a@u%g%msfdr,@ng;mdnfq uSiAg 1RAREHBY bf BBIBXRY ERRIbRRy, ML arR KIRES)L.,
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gener at eSthrO@FPQflkﬂnga@tQi@ngwighhe recombi nant bacul ovi rus. Expression of
r-proMP2 is confirmed by gelatin zynography. Culture fluids of Tn cells
infected with baculovirus are centrifuged and filtrated through a 0.22 nm
pore size filter to renove cell debris. The reconbi nant proMvP2 as absor bed
to gelatin Sepharose 4B (Pharnacia Biotech) in equilibration buffer of in
25 MM Tris-HCl (pH 7.5), 1 MNaCl, 10 mM CaCl 2, 0.05%Briji 35 at 4C After
washi ng the beads with equilibration buffer, r-proMWw2 as eluted with
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reagent (Gibco BRL). Recombinant baculovirus are plaque purified to homogeneity and are
used to generate high titer stocks of the recombinant baculovirus. Expression of r-proMMP2
is confirmed by gelatin zymography.
Culture fluids of Tn cells infected with baculovirus are centrifuged and filtrated through a
0.22 mm pore size filter to remove cell debris. The recombinant proMMP2 as absorbed to
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% Briji 35 at 4°C. After washing the beads with
equilibration buffer, r-proMMP2 as eluted with equilibration buffer containing 10% DMSO.
The enzyme are stored at 4°C until activation. For assay, the purified proMMP2 is activated
with 1 mM APMA for 1 hr at 37°C.

MMP9
MMP3 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 to produce pro-MMP9 with TPA (1 nM) in serum-free medium for 48 h. All
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' MMP9. 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 controls. The final
concentration of DMSO from inhibitor and substrate solutions is 5.0%. The increase of
fluorescence is monitored at 460 nm with excitation at 355 nm. A time point on a linear part
of the curve is chosen to determine the activity. The inhibition results are expressed as the
inhibitor concentration that produce 50% inhibition (IC so) of the activity in the control

reaction.

The anti-tumor effect of compounds of formula | can also be demonstrated e.g. in vivo in
metastasis models using EGFP transfected HT1080 cells measuring the fluorescence
intensity of tumor cells metastasized into the lung of nude mice with intravenously injected
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The B16-F10 melanoma experimental metastasis model was studied following the method
of Fidler. Cells were harvested by trypsinization and washed once with serum-containing
medium and three times 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 ml of PBS). Animals were dosed with
compounds p.o. at =1 hr, +5 hrs, 23 hrs and 29 hrs relative to the time of the cell injection
at the first two days (day 0, 1). After that the animals were dosed once a day in the morning.
Compounds were administered as a suspension in 1 % carboxymethyl cellulose (Wako,
Japan) at a dose of 120 mg/kg/dosing. Vehicle alone was administered to the control group.
On day 14, the lung of the mice were removed after sacrificing the animals and the

numbers of the tumor nodules were counted manually after fixing with Bouin’s solution (2 %
picric acid in destilled water : 10 % formaldehyde neutral buffer solution : acetic acid =15 :



Ris C2-C,-alkyl, which is nono-, di- or trisubstituted by hal ogen, vitro,

| ower acy\we}oyios7 fl uoronet hoxy or cyano; C3-C~-al kenyl orp&Bxpslyny! )
whi ch in each case is unsubstituted or nono-, di- or trisubstituted by

hal ogen, vitro, tower acyloxy, trifluorqgethoxy or cyano; and their
pharmaceutically acceptabl e prodrug derivatives and their pharnmaceutically
acceptabl e salts. The invention relates in particul ar to conpounds of
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prodrug derivatives and their pharnaceutically acceptable salts. One
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unsubstituted C3-Cs-al kynyl, in which the triple bond is ternmi nal I'y
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the invention relates to co ounso formula t, wherein RLis h ogen R2
i s hydr o§uitpble for the treatment of diseases which respond to inhibition of the activity of
enzymes MT1-MMP and MMP2. Osteoporosis, in particular, can be mentioned here, and
also other diseases in whose course bone resorption by osteoclasts play a part, e.g. tumor-
induced hypercalcaemia, Paget’s Disease or the treatment of bone metastases, and also
inflammatory processes in joints and bones and degeneratives processes in cartilaginous
tissue. In particular, the compounds of formula | are useful for the treatment of benign or
malignant tumours which respond to inhibition of the enzymes MT1-MMP and MMP2, e.g
breast, lung, bladder, colon, ovarian, brain, and skin cancer by inhibiting tumor growth,
tumor metastasis, tumor progression or invasion and/or tumor angiogenesis. 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 rheumatoid
arthritis, osteoarthritis, bronchial disorders (such as asthma by inhibiting the degradation of
elastin), atherosclerotic conditions (by e.g. inhibiting rupture of atherosclerotic plaques), as
well as acute coronary syndrome, heart attacks (cardiac ischemia), strokes (cerebral
ischemia), restenosis after angioplasty, and also vascular ulcerations, ectasia and
aneurysms. Further conditions to be treated with the compounds of the invention are
inflammatory demyelinating disorders of the nervous system in which myelin destruction or
loss is involved (such as multiple sclerosis), optic neuritis, neuromyelitis optica (Devic's
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conpoundé"'a@fm?&rnul al, wherein R is hydrogen, |ower alkyl, or phenyl
lower alkyl; RZ is hydrogen R3 is phenyl which is unsubstituted or nono-
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matrix metalloproteinases as described by Sukhova et al, Circulation 90, | 404 (1994). The
inhibitory effect on matrix metalloproteinase enzyme activity in rabbit atherosclerotic
plaques can be determined by in situ zymography, as described by Galis et al, J. Clin.

Invest. 94, 2493 (1994), and is indicative of plaque rupture.

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

The effect on restenosis and vascular remodeling can be evaluated in the rat ballooned
carotid artery model.



WO 01/10827 -26 | ower alkyl, triazolyl |ower alkyl; pyridyl, which is
unsubst i tW(Edl/ﬂmzﬁubSt I tuted by haol gen; PCT/ EPOO/ 07641 hepermy(gmh whi ch
is unsubstituted and which is selected fromthe group consisting of

pi peridinyl, norpholinyl, pyrrolldlnylk1 yrrolinyl, piperazinyl and
tetrahydropyranyl ; Ais nmethylen; qisl; S unsubstltut ed C3-C5-al kenyl

I n which the double bond is termnally |ocated; unsubstituted

C3- C5- al kéen in which the triple bond is termnally |ocated; or
unbr anch&@e effecten. damyelinating digprilersiob the RRIVOUS SHSHOD YR as fultiple pclerosis,
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cycl opropy to pharmaceutically acc abl e prodrug derivatives

phar nacelnltm@al$9 a%d@qqna@dby@belgeﬁnbﬂeﬁhn Invest. GhEPM). the formula |
and their pharnmaceutically acceptabl e prodrug derivatives and
pharmaceutically acceptable salts are prepared by processes known per se,
for exarriﬁhelru)anmn méaiesewyacmllzmrmnwmqunm&hwharqm o N~(ORa (Il) O
S~~0 R~ and R2 are as defined above for conpounds of
the for rruI a 'ﬂd%rﬁf ﬁeb%a‘l(gg circular plane indicates that the conpound is
bound t omenpcydicer bicydicreprtiaoyeiciarylovhicnisl ungubstiveted oesono-, idiv or irésubstitptednd,

R T L N
al cohol whichhe ussubstitutedorl dubsttth@d/byﬁﬂwer alkoxy, lower alkyl, halogen cyano, nitro,
trifluoromethyl or lower-alkylenedioxy;
mono- or bicyclic heterocyclic aryl which is unsubstituted or substituted by one, two or more
identical or different substituents selected from the group consisting of free, etherified and
esterified hydroxyl groups; mercapto, lower alkylthio, substituted 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, 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,
trifluoromethyl or lower-alkylenedioxy 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 alkyithio, substituted 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, guanidino and cyano, in
the heterocyclic moiety;
Ci1-C-cycloalkyl, which is unsubstituted or substituted by lower alkyl;
Cs-C;-cycloalkyl-lower alkyl, which is unsubstituted or substituted by lower alkyl,
hydroxy-lower alkyl, lower alkoxy-lower alkyl, lower alkyl-(thio, sulfinyl or sulfonyl)-lower
alkyl, amino-lower alkyl or mono- or di-lower alkylamino-lower alkyl;



WO 01/10827 -27 PCTI EPOO/ 07641 in which A and R3 are as defined above for
conpoundswid of/maspul @ 1, and di ethyl azodi carboxyl ate, frepctmeadiiresnal
groups present in this conpound, if necessary, being protected by easily
det achabl e protective groups or, in accepdance with the principle of |atent -
functionality) being in a formwhich can be converted into the functional
groups and then to cl eave the product of the reaction fromthe pol yner
resin by further actiogn with trifluoroacetic acid in a suitable
sol vent) Rg'sghy G‘i’Qﬁ?IQf(r? eﬁ or b) by reacting a conpound of the fornula
IV ~ Rs R*@ E,-65- (:malk)(llv\lﬂlcﬂ'is d\&su&mﬁedo&.@éﬁmtﬁﬂw wshalkp; R, g, A R~ R2
ounds of t e functional

and R3 are as ne bove ormula I, fr
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det achablfkoRy, cntye Viealgieny pyrandi, mﬂaommdtmblmeaekwarﬁhenw \ghlcld isqjﬁsobanmbbane,
first with oxa | ori de I(]ilrns\th%‘ilfo mam de and Q P/drox am ne
inam xPﬁ?'ébsaFX?/é?%ngﬁa'kP& ST AR, halagengryage, 'Bgfo'rté' "&'P’Pi‘&thzx ?f’d%é’und of
t he formal@e}{e&,ofgz OA(V) /I/OONNSOHR-R21 / (ORainwich R q, A
R~) R2 R3 are as defined abgve for conpounds of the formula |I) free

functi onapteg‘PQYG'ﬁfsa’M'r whichiis ppsubstituteshpcRatituted by anesye gnmersiideptiseRrect ed by
easily d%?fﬁ?é?ﬂ@b@stﬂu&%@%lbé’t@d %ﬁpﬂg group &)h%‘éhlflj@@‘ ffee> @h‘\é‘f" ﬂﬁa aﬁd Gsteﬂf?ﬁ ic

acid et h)" ester, wth aqueous hydrogenchl ori
ydroxyl groups mercapto lower a kylthlo substituted and unsubstltuted phenylthlo 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 carboxy! groups, carbamoyl, ureido, guanidino and cyano;
heterocyclyl, which is unsubstituted or substituted by one, two or more identical or different
substituents selected from the group consisting of free, etherified and esterified hydroxyl
groups; mercapto, lower alkylthio, substituted 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 unmeodified or functionally modified sulfo groups; free and functionally
modified carboxy! groups, carbamoyl, ureido, guanidino and cyano;
or lower alkyl;
A is C4-C3 alkylen unsubstituted or substituted by lower alkyl;
qis 1-5; and
R is C,-C7-alkyl, which is mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy, cyano, C3-Cs-cycloalkyl or C3-Cg-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-Cy-alkenyl or C5-Cy-alkynyl, which in each case is unsubstituted or mono-, di- or
trisubstituted by halogen, nitro, lower acyloxy, trifluoromethoxy, cyano, C 5-Cs-cycloalkyl 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 alkyl;
and their pharmaceutically acceptable prodrug derivatives; and pharmaceutically acceptable
salts.



PCT/ EPOO/ 07641 and, after carrying out process a), b) or c) and detaching
t he pr ot egig (Aogm70UPS present and) if necessary) converti ngctfapaio7ena
groups into the final formaccording to fornmula I, if necessary for the
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-29 protective group and the free amno group can then be converted into
hal ogen galts there@%i de in a manner known per se. A protected am no group can
be, for exanple, in the formof an easily detachabl e acyl am no,
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C atons, in particular an” al kanecarboxylic acid whi IS unsubstituted or

n whi ch
subst i t ueBocyclie agitawar alleyl, whigh isgnsubstitetedior manogdi-or trisvbstituteddtydowssi ch i s
unsubsti e j EyeHaP ¢ r
vitro, O?M%If Bg@égﬁgﬁmgwgaﬁg T & er{.rmgﬁ%ﬂ{bgbﬁ%ﬁgp 8%%%{6@%% g’xarrpl e)
| over al Wasubglitutes arisubstituted by loweralkaxy, lowepalisyi balggen, g¥ane, Ndteer al kanoyl ,
such as Mo} b&i 5 ; =hrono-, 2-iodo-,
2,2,2-t rﬁ?'P%ﬁ%ﬁy ’5‘"’23?3“‘?{9?‘%%%%‘6{@%?&'?’%@3?,9@ Whi ch is unsubstituted
or subst Rt isthydrogeprordovweensllieyby hal ogen, | ower al koxy or vitro, for exanple
benzoyl , gd:Ghler ﬁ]g'gyl = | o Ao Nl yl, or |ower
al koxycaﬁg{?ﬁ@ & i ch I’s ‘%"r‘é"n‘gﬁ’t@ @%‘Wﬁ%%“&%@ﬁ”ﬁ@?‘ I%%Fﬁﬁé(ﬂr ower al kyl
radi cal ocarbeeycliabtyy vhithsisiunsubsiituted ohmono-di- 2r frisgbstitatedl by towerralkyt ldveer

-1 - by b .
Lo L0V hoB, SRS RO Pl i S AP v
phenyl wmidazalyd, morphblinyi,ipyrrelidioyl, piperidinyd,tetuatojyd, dystoly, foryt thiémyl, recrphpliny! by

| ower al kyl) jn parti rtart-l.qwer al kyl a rt-b I ower

ol Koxy . Chiehaleld RARRAHY\oRtar RS mi B8l Bl B Rah ovar Gl ok o) o

Zi tro, sgmhhafummumtédtclutsaﬁsttmteelug%\&énwlmgyhewaygmwyn@wgﬂwyand. altrogxanpl e
-vitro-benzyl oxycar pbon r ynsubstituted or substitute

di phenyl H@Pﬂ%ﬂ?@é’ﬁﬂbﬁ%%‘#’%&"@&'&%l e benzhydryl oxycar bonyl or

di - (4- mha@mcwmu*l) whizhhe dirsubstiated or sabstitltet by @necevdsrmndre identisltiorh t he
aroyl group is preferably benzoyl which is unsubstituted or substituted,

for exanple by hal ogen) such as brom ne, for exanpl e phenacyl oxycarbonyl,
2- hal ol ower al koxycarbonyl, for exanmple 2,2,2-trichl oroethoxycarbonyl,

2- br onoet hoxy- car bonyl or 2-iodoet hoxycarbonyl, or 2-(trisubstituted
silyl)-ethoxycarbonyl) in which the substituents independently of one

anot her are each an aliphatic, araliphatic, cycloaliphatic or aromatic
hydr ocar bon radi cal which has not nore than 15 C atons and i s unsubstituted

LT T o o o o




WO 01/10827 -30 PCT/EPO0/ 07641 In an aryl nethylam no group which is a
nono-, di wPsyiog3y particul ar, triaryl methyl am no group, thecaeydo/ored cal s
are, in particular, substituted or unsubstit uted phenyl radicals. Such
groups are, for exarrple benzyl -, di phegylmethyl - and) in particular,
tritylamno. An etherified nmercapto group in an am no group protected W th
such a radical is, in particular, arylthl o or aryl-| ovver al kylthio, in
which aryl is, in particular, n which j s unsubstity ‘-'f subst | tut ed,
for exanpifferenysuestidients gelegted {f EW ‘Bé gFRUPrEANSisting effreey BWP e msi?stsv

such as RKpdrg lg}od'b%l ﬁﬁ@ﬂ‘!&pto'sWbr%kyﬁﬁlb%dﬂéﬁﬂttéiﬁ‘(dq!ns\dbétﬁtﬁed GﬁVIthi%ﬁ@@Gﬁg
am nopr ot ectl VE group or exanp ni trophenyl t hi 2-acyl -1 ower

al k- 1- enhalogen, roamgcenpsmh@h aEQ iR tBEfoﬁ'b‘éf fa@"yéﬁ"%mtﬁ@%%taé'@tqw&%‘?m acyl
is, for géé}gﬁlo‘?ke{a@ aEIQBrlﬁf?@CB?de §e%9h@a?¥ aRf té‘i‘tléf?‘éﬁﬁn@lahﬁgﬁlw boxylic

aC|d of a benzoic acid I's unsub uted or substituted, for exanple
by | ower d@lctd9mln%anﬁ#ra@,odtfmdr@nfumhonelm mpditigd suliocaewpsa fre 2pd funsdianally

et NOXY, RARARAMGofiSs, LHbARIoDE urdd! iy clnos! 1 particular, of a

car boni c aC| suc a carbonic aci ower al kyl half- est er.
Cor r espo halemprbM@m iy unyb@uty@den@ubsmuparbmml tvo, ormmv@entlcal or different

al kanoyl t wer
al koxycar on E%E)éra%agcfé{& fror%u ?E@W OES'%FT%C& fice tﬁ{g‘%n/%e;d;dﬁ{z{tgﬁt%f’egg{y e(kPZ- yl
Preferr eQrmsmepaptoebWevelkghtmmmbametedcaﬂd unadbstmtted phenylthiogmoupsaci d

hal f - est ' I Gu t - 0 | . ich
s uneubePeeh Qa8 oty i s by R IgrrEs G 8 keto Y HEGERESEdng
4-vitro- Iaeetayslanxwa&r koidy) Ditro,rprithar,cregbnder arg textidry myrino, acyl@mima, ol ower
alkoxycarbo Su 2, 2-frichl reth carbonyl . .and furthernpre

Cr oy oPeRpmne 4 wiledtish & hbcePaly Bodfa s locpiins, P Gt Hinctgtali e

tent - but mo,dtﬁeuhxamdxyl dreuzsy carbamayh argido, guadidipband|cyatd)@xycar bonyl which are
unsubst i tut ed.or substituted, or 2 -trinmethylsilyl-ethoxycarbonyl. The
reacti on ME"RXh the derivative of the formula Il and the al cohol of the
formul a Wis 03403 dilgiehaunsubstitgtad ot sulsstitutédbglowsealkylsol vents. | f possi bl e, on
the basis .of the physical nature of the alcohol of the forrmula III,

however, %%d OF éaction can also be carried out without a forei gn sol vent)
and the ® igQat,-amyl twricH u@rnﬁmtoa, le or trnmtfsnmtéwmhawgem hivogRwexaesly, f or

I hund t t th t d
The Sob v BN C b BRI £ G seap st S maens & B | od out

under shakiehgatormns séliettet m@rramd gudsutecormtnﬁg 9p0, SranﬂlN Whith s ahmmhméce@r
Dependi n on th‘i fOév '&L the specific reactants the reaction is carried
out at a paby, 8h 0 C and 90 C, preferably between +20 C and +60

C for emlmlameaqs'l csrcmsnm,t-aw atmtftﬁncyacﬁQa@ as%bum&héd'oi fohé&-, eiabfl ed out in

a high pressure t er. a 86“ od ﬁ exanpl e between 12 a} .
hours, f tiSuReY ‘U‘PP%M&@WPBH&%H Ve a‘iﬂ%h‘? UIOBRINOXY. 15y &t &Carye %?'536 or
al cohol  f,. dawemrbayl édmp‘remd&eaadﬁd hetEh6atbis @elettedfronlMelgréss coritihg on

stage is filtered washed with tetrahydrofuran) an al cohol, e.g.

2- propan@)sadﬁ’d\'di"(‘,‘ﬁtl‘ l§r%\?ﬂ??¥5‘t’f§d°tﬂ&ﬂ‘%@d lowgealyloduct from the pol yner
resin i Saﬁ&ﬁﬁé%dc’éhﬁ&ll?&cédﬂ?@dlérﬁfadrﬁ dérivativedaahd Qﬁhrﬁfaegmfdally‘hédbptable
trifluoroacetic acid in dichl oromethane for 15 to m nutes at a

t enper at GRks therepben 20 C and 50 C, e.g. roomterrperature or 30 C. The

cl eavage reaction of the conpound of the formula V can be carried out in

suitable_inert solvents) |like acetic acid ethyl ester or tetrahydrofuran.
The sol vdhe invgptien miateeinariculate corpoundsiot farmalads wierelt wi t h anot her

sol vent, %Rﬁ’ n whi ch
case the I:‘(sjo ent tm’eret'\%oﬁ‘ﬂfgl ékPdsslto)h‘{l)e ﬁ]%ﬁspgsétg@%%@%gﬂlgfg@{l %élalkﬂusual |y
carri ed &ais bydrogamorileweraliiure, but it can also be carried out at

Compound "B FEESIET Urig Sl e ior SRPARYL SRkl GRACLILEN Blbckiiic,,

agqueous andrsubstituted|op unsidstituted haterocydhicand: erdoweri alkyl,land Lewi s aci ds can

al so be j hst i . el de, diluted sulfuric
acid, p- ?SF b@r@%‘h’@o‘ﬁ‘%@bﬁd&’%g oggtgoosrtlnmf?clf ?’?E’gﬁpamr nmetall cations. The
protective groups which are not a constituent of the desired end product of
the formula | are detached in a nmanner known per se, for exanple by neans
of solvolysis, in particular hydrolysis) al coholysis or acidolysis, or by
means of reduction, in particular hydrogenolysis or chem cal reduction, if
necessary in stages or sinmultaneously. The detachnment of the protective
groups can be carried out before, after or sinultaneously with the cl eavage
of the product fromthe polymer resin.



A protected amno group is set free in a manner known per se and, dependi ng

on the naj@rg;pd27t he protective groups) in diverse manner spcPERjoprefl y by
means of sol volysis or reduction. 2-Hal o-1ower al koxycarbonylam no (if

appropriate after conversion of a 2-brog®_| ower al koxycarbonyl am no group
into a 2-iodo-lower al koxycarbonyl am no group), aroyl methoxycarbonyl am no
or 4-nitrobenzyl oxycarbonyl am no can be split) for exanple) by treatnent
with a swtabl e chemical reducing agent, such as zinc in the presence of a
WO 01/ 108571 or Z8ndbCT/ EPOO/ 07641 suitabl e carboxylic acid, such as aqueous

acetic ann&cﬂésn%rﬂﬁmmmdaoraﬂ @m.mbsﬁm&mm&@ns Hl'h‘ot loldbr héfskyrent Wi th
a nucl eophilic, referably sal't-formn rea&; I such as sodi um
Q|

t hi ophen !la@r@mema‘yﬂ §Yan®% Qeelrralkeny enb i rhishin egchSage isspl i t by
treat ma”&négfbghuf’ﬁa GHrkéid-, cﬂfg ds@BsttlmtéH"byt Ralo§éN, nﬁ?&ame‘? aéfldkyim di thionite,

Substi t ut unsubstitute I phenyl net hoxycar bonyl am no tert-| ower
al koxycatrifeerpmetioxy ascyana.r i substituted silyl et hoxycarbonyl ami no can be

SPIT L bYChRBBLARIH Miriula Pufich e blorétidcrg iSseShithe form o or trifl uoro

acetic acrd tuted or unsu stltute benz onycar bonyl am no can be
split) fBrisdyanqdes, lower aikyiner sjbsnmdnqmupslt@)ad carbocysjic ary-dawasalkyli t h

hydrogen | a suitabl e hydrogenation catalyst, such as a
pal | adi unf@awafy@nebwm & é{ryl met hyl am no or fornylam no can be split) for

exanpl e) Rbys subetitutedrar unsu!bsuanemclgfﬁy cyulnoblkals pbenyl whichlis arsubstitiited cafxmmnl e

hydr ochl X rm e

trifluor g'ft?sghg%q §y "%'&B‘g XY rpy?hoé(y ‘pr?ggeaﬁ'l'egd?w%?'gﬁ ﬁ% an am no
group proarbameyll bmuamnmtlg&,rtnﬂucsodngihogy,domemikyltbe oaver écﬁmﬁy éravalogeanpl e) by
means of h or alc o am r ou r ted

o i oncei Brileb, Bt BT Band ARV B e Bl BhESeBeo it et wi th
t hi our eaoxazotylnehlazdyleauclewef alRylpase or with a thiolate salt, such as an

al kal i ta hi ol at e re nt sol vol ysis, such as

al cohol i :C ﬁyﬂﬁé‘l% gﬁﬁ‘ﬂ}?é‘f’ ‘ﬂlsfyﬁg%‘ﬁ@é l8)"oduct forned. An anino
group prqﬁsapbeg by 2-substituted silylet hoxycar bonyl can al so be converted
|ntothefr am n up treatnent with a drofluorjc acid salt which
suppl i es Ryig (éeﬁ’(?ék grYg’bﬁb "T%\Q PR a?'ttr'ﬁﬁ’sﬁﬁ‘ﬁ%’rt?yalgf?ﬂe"t REros lowen peYIeXY.i s

obt ai nedriGofofldtRNg: orlcpaﬁch@ fcu,takerﬁﬂ 36€)-Cakgipomiieh pf edcArcabas VI (V1) O
HBO R~ R2 n in which R~ and R2 are as, defined above for co ounds of the

for mul a ¥ngubstiuiad ordneng-<qi- Qi tripubstituted by halogen, nitro, lower acylo.
trifluoromethoxy or cyano;

and their pharmaceutically acceptable prodrug derivatives and their pharmaceutically
acceptable salts.

The invention relates in particular to compounds of formula |, wherein

R, is hydrogen, lower alkyl, or phenyl lower alkyl;

R: is hydrogen or lower alkyl;

Rj is phenyl which is unsubstituted or monosubstituted by lower alkyl, lower alkoxy,
hydroxy, nitro, amino, lower-alkyl amino, carbamoyl, trifluoromethyl, lower alkylthio, or
halogen; pyridyl, or lower alkyl;

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

qis1or2;

R is C»-Cs-alkyl, which is mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy or cyano; unsubstituted C 3-C;-alkenyl or unsubstituted C 5-Cr-alkynyl,
and their pharmaceutically acceptable prodrug derivatives and their pharmaceutically
acceptable salts.



a coupling reagent |ike

O (1, 2-di hysloprogzoxo- 1-pyridyl)-N, N, N, N -tetranet hyl ur oni porT/EPoViP6sxl/ 10827
- 33 PCT/ EPOO/ 07641 tetrafl uoroborat (TPTU),

O (3, 4-di hydro-4-oxo0-1, 2, 3-benzotri azi np3-yl )-N, N, N , N -tetranet hyl uroni um -
tetrafl uoroborat (TDBTU) or

O (1, 2-di hydro-2-oxo0-1-pyridyl)-N,N,N , N -bi s(tetranethyl en) -uroni um hexaf |
uor ophosphat in the presence of dinethylacetam de and a suitable am ne)
e.g. N-ethyldiisopropyl amne, in a suitable solvent, such like

di ?:hl or onfepartitdar, aaﬁhﬁbbﬁds oftforntukarl étiermefé&bd,gﬁw#ic{t(h ani nooxy- 2- (r:]hl ortrityl
pol ystyrene resin. e resin is i ated and shaken twice or three tines
for a peﬁ‘bﬁh\fﬂ“’gﬂ"IW%@?W'&EPEQW?&“&’ aﬂ@f'im' nutes, with a freshly prepared

di chl or orpq;@wésﬁgrperi di ne solution to provide a conmpound of formula VIl Cl
O p~N NHz. (VI'1) R~ R2 in which the black circular plane indicates that
the conp&ariPhenyb@gResyhstitutesy iqwer alkaxyrerdidpden: HPWer #Yland R2 are as
defined abe¢s-dQikytgpounds of the formula |. If Rl and R2 are both
hydrogen preferabl’y the first stage is carried out as follows: the

am nooxydasd¢hl ortrityl polystyrene resin is mxed in a suitable solvent,

such |i ke dicid oliRrBlRents mwsa-hx%sﬁgemega%yﬁiaﬁg%ms@m&hutehra: %Agi-ﬁﬂe@l or and

R2 are both hydro en) in the presence of 1-hydroxybenzotri azo ydrate and
1, 3- di i sopshsiituted Ga@irialkyd¥l and the resulting mixture then treated with

N et hyl - di j . D . oo
sl at ed “nad AR TRELARaR; adcRRRbIoTaR B ddiFan 0 3 M fHEfmb kel

m nut es) agteptakle salksshl y prepared di chl or onet hane/ pi peri di ne solution to
provi de a conpound of fornmula VII, in which the black circul ar plane

i ndi cates that the conpound is bound to a polynmer resin and in which R ~
and RZ aQmehmeéferrad @ndgdimentrof tHednwantion delatea drecorhpraincs op tonmdladf whereimul a VI |
i s react 'W@% conmpound of forrmula VIII (Vi) WO 01/10827 -34 (OR)q
YES \ O ~'-% "EP00/ 07641 in which R and g are as defined above for
conpound$.if hydnegeornula | and Y is a suitable

Ra is phenyl monosubstituted by lower alkoxy or halogen;

A is C,-C; alkylen;

qis1;

R is unsubstituted C,-Cs-alkenyl, in which the double bond is terminally located; or
unsubstituted C3-Cs-alkynyl, in which the triple bond is terminally located;

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

Another preferred embodiment of the invention relates to compounds of formula |, wherein
R, is hydrogen;

Rz is hydrogen;

R is phenyl monosubstituted by lower alkoxy or halogen;

A is methylen or ethylen;

qis1;

R is unbranched C3-Cs-alkyl, which is terminally monosubstituted by halogen;

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



| eavi ng group) preferably hal ogen, such as chlorine, brom ne or iodine,

optional lywg di/ib§e presence of 4-di net hyl am nopyri di ne and pcfFepdoddsA am ne)
e.g. N-ethyldiisopropylamne, in a suitable solvent, e.g. dichloromnethane.

The starting material of the formula V_%Zi_obtai ned as follows: In the first
stage, a compound of fornmula IX ODIR (I'X) 3 R4 in which R3 is as defined
above for conpounds of the formula I, R 4 is hydrogen or |lower alkyl and D
is C -C2 al kylen) unsubstituted or substituted by | ower alkyl, is reacted
in a sui Yarsetegpd ar commpeundst fgrmuia leMhgreitie, at a tenperature between

- 10C andrtishvdfoe egr,@%paﬁ% oPpheHyERWeFakpd + 5C, with a conpound of fornula
X OH Rs~bfsﬁl%—< S HC '\ ( lyRﬁlt‘F\’Z i n whi cg R and R2 are as defined above
for conpBulsdydeigephe fornula | and Rs is nethyl or ethyl in the presence

of 1 or mut o3 spitioeif it Bl @O SR AbBHofel A1\ DR 3R Re-
Ra in \A/(]DltbenyRﬂhiCRE Rl bRButadoraaonte for dEdbsiMeé by tower aiiyb lowisr afoxyhe formul a
o e P, PR i, B0 b b B M, SR W B, .
sodi um buiflobrpthethibxy; lowar ailsy ithid| lewsod oyloxy ) hadogen, triazalylrimidazalylpforpholinyl,
or ef or 2bryretiER. ERsrEEy BtezaSl slrO RO BFS LIS, RRPRIMWeRe I6° Rirgrayts
conpoundioafer akkylyimida2diyl lawved dREyt; thia{okll loweDatk-Ra R, R2
pyridyl, pyrimidyl, pyrryl, imidazolyl, indolyl, thienyl, benzothienyt, furyl, benzofuranyt,
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 piperidinyl, morpholinyl, pyrrolidinyl, pyrrolinyl, piperazinyl and
tetrahydropyranyl;
A is methylen or ethylen;
gis 1;
R is C2-C-alkyl, which is mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy, cyano, C3-Cs-cycloalkyl or C3-Cg-heteroaryl comprising one or two
heteroatoms selected from the group consisting of O, S, and N which is unsubstituted or
substituted by lower alkyl; C3-C7-alkenyl or Cs-C;-alkynyl, which in each case is
unsubstituted or mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy, cyano; C3-Cs-cycloalkyl or C3-Cg-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 their pharmaceutically acceptable prodrug derivatives and pharmaceutically acceptable
salts.

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

R. is hydrogen;

R is phenyl which is unsubstituted or mono- or disubstituted by lower alkyl, lower alkoxy, di-
lower alkyl amino, halogen, triazolyl, imidazolyl, morpholinyl, pyrrolidinyl, piperidinyl,
tetrazolyl, pyrrolyl, furyl, thienyl, morpholinyl lower alkyl, quinolinyl lower alkyl, imidazolyl



in which A, R~, R2 and R3 are as defined above for conpounds of the formula
| and R S5waeommsiwyl or ethyl. In the third stage the conpopom/E®éo/dresimul a
XI'l is reacted with a conmpound of formula VIII" VIII' (OR?g () Y.S., \ O
Oin which R is hydrogen, q is as defingd above for conpounds of the
formula | and Y is a suitable |eaving group, preferably hal ogen, such as
chlorine, bromne or iodine, in a suitable solvent, e.g. dichloronethane,
in the presence of a suitable amne, e.g. triethylamne) to give a conpound
of f or nuloyexalkyl triazohy lowepglkyli1 10827 -36 / R3 O,u NS:o R- R2 ( / (ORY)q

PCTI EPOObgchﬁAtlvﬁiéh Whinglbdtituted oP¥EBAERED BPHablged: R ~, R2 and R3 are as
defi ned above for conpounds of the fornmula | "Tand R5 is nethyl or ethyl. A

conpound heteraayelyly whioh) is unsybstitwtedtandwhich ingeleded fomdhe Beoupraopsising ofy

reacting iRAY RfoRgHoNA Rm'am@',ql, gi SAM ald dirahPéie hloride in
di et hyl Pgl}éfrirgﬁy'dgﬁor an%{&h;err su?’t ggl%ﬁ@olpwgrr\t a?;t‘aa %errar‘pgé aP%'Jragﬁof 60 Cto
70 C, préfiemetyerss C. In the fourth stage the conpound of formula X 11 is
react ed Wii“L a conpound of forrmula XIV Y-R (XIV) in which Ris as defined

above for conpounds of formula | and Y is a suitable |eaving group)
pr ef er abRyis hasulstituted Gai¥satkenyl, by Which the dotibleebend is tefminallylocatdde presence of

K 2C03 a epat i S : L3 de,
o affor nARHAGTERCTA Byl B g iredbi ERRi e Gtmin Anodtp Bt BhbrHETL S
(OR) 4 i nCOglaikyh WRichgjs teXiminlly niéhoanbistiRBed oe trisgbslitdted by haloger, drderminailyounds  of
the for miﬂo%olsu@srﬁgutgd éy furyl or cyclopropyl;

and to pharmaceutically acceptable prodrug derivatives; and pharmaceutically acceptable

salts thereof.

The compounds of the formula | and their pharmaceutically acceptable prodrug derivatives
and pharmaceutically acceptable salts are prepared by processes known per se, for

example

a) by reacting a compound of the formula li

O
¢ Vo LM, /@ (R, ()
; oo

in which R, g, R 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 triphenylphosphine,
an alcohol of the structure |il,

HO-A-R; (1



rs methyl or ethyl. In the fifth stage the conmpound of fornmula XV is
further reacéiedsywi th an al kali nmetal hydroxide, e.g. LiOH PCIVEROBOT641abl €
sol vent or mxture of solvents, e.g. a mxture of tetrahydrofuran) an

al cohol and water, to give a conpound gbzyfornmula IVin which R) q, A) R,
R2 and R3 are as def| ned above for corrpounds of the fornula I.

01/10827 -37 PCT/EPO0/ 07641 In the sixth stage the conpound of forrrul alVv

is reacted wiwth a conpound, of formula XVI O /O, ~NH2 (XVI) an
car bodi i I \Wash Aiapd &:{@Pm detingd aewﬁefpﬁwammar%fgmwlé\:'aaa@owpwwodl n the

pr esence caboiyldts dfre iUrRidil girdtpe|presdnilinthizo hﬁ‘d 3Pr|\é€@9§a I bdifg rotected

di met hyl f or mam de, at a tenPerature bet ween - referably
and 5 C, by@agly\ﬁhet%pheewﬁam I goEP$AY, & %cqomampmhmwe annqnplemf tmfmom
are as d | a
U1 ool AR ol b TR CrionbitinG fefirctioha oy aptifo Plo edver
reacti onth@ nrndla:t ebthedeaetiopifrang #hﬂﬂ)QinF(M regis hyeslurthereastinpwith Widenoacetisr ocess
condi ti oggig ﬁé%ﬁltﬁ?@&?&q%ﬁf dehl‘BrJn‘?%tH&“é"‘oF whi ch are obtai nable by the
process an ave sa orm properties 'can be converted into their salts
in a manner known per se, for exanple by treatnment with acids or suitable
derivati A ition of the acid in question to the
corrpound\sg?y {%gﬂﬁ%ﬁaﬁgg?ﬁ%%éﬁomﬁﬂéﬁﬁpa sui tabl e solvent, for exanple an
ether, such as a cyclic ether, in particular dioxane, and especially
t et rahydrof uran. Com pounds of the foymula | with acid groups) for exanple
free carboxyl groups, are treated),for e arrple with a suitable base, for
exanpl e a hydroxi de) carbonat & or | i ca for salt formatiogy)l soner
m xtures obtainabl e accorgj ngJto t e i o can be separated into the
i ndi vi dual isonmers in a nmanger ow;B\\pe se, for exanple racemates can be
separated by formation of salt ®h Eptically pure salt-forming reagents
and preparation of the di ast er®offer mi xture thus obtained, for exanpl e by
means of fractional crystallization. The abovenenti oned reactions can be
carried out under reaction conditions known per se, in the absence or)
usual | y, impweisk e 8. Af R s &l2a0dtRs are agidefiaed @9ovgrf@lrmwd§ﬁbﬁ@ farmyal,dree i nert
tovards hhiRubRAgRIbS prekhi ﬁﬂﬂe@%&geha(@ itike8Esar), belldrBRRRAMSY Qlsip" esence of
osp

catal ysts, cond tion agents r exanmple p rus pent oxi
neutral i glpqqghag@ntogqctwg,groups in a suitable solvent, e.g. dichloromethane, first wuth

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

¢) by reacting a compound of the formula V

V)
Oy &” S
O(OH)Q

in which R, q, A, R4, Rz and Rj are as defined above for compounds of the formula |, free
functional groups present in the compound, if necessary, being protected by easily
detachable protective groups, in a suitable solvent, e.g. acetic acid ethyl ester, with
aqueous hydrogenchloride



WO 01110827 - 38 PCT/ EP00107641 exanpl e bases) in particular nitrogen
bases, suwip @sosr7i et hyl am ne hydrochl ori de, dependi ng on tPer/Redowretiof the
reaction and/or of the reaction participants, at a reduced, normal or

el evated tenperature, for exanple in thegtenperature range from about - 80
C to about 200C) preferably fromabout - 20 C to about 150C, for exanple at
the boiling point of the solvent used or at roomtenperature, under

at nospheri ressure or. in a c ed vessel , if proprjate under pressure,

oy or o AREr G (i speee )i o clanbfescine PR REEIGERUER ResBHATE:  The

react i onjf GeeEsaly)Bonveiigitn&iRal drogiss into the finaribrm aseoraing teforieararie.

Sol vents and diluents are,  for exarr&l e, water, al cghol s, for xanEq{Je laower

al ky!l hydresessry fordhe preparationpf @salt, eanyarine a igpyhingiee B?TP?W%‘?H'?? nyfa

but anol , ) ifl{o2d Salt 611 headssa o prPatHtih @F a fﬁebic@h@ouﬁdl,cdbnﬁértiﬂ? ¥ ¢esuMing SHllt AT Y|

al cohol s) such as@fpthenol, acid am des, for exanple carboxylic acid am des,
r

such as AreePeytd ofthe ferauya Untedheree ceMRRYRR or

1, 3-dinmethyl 3,4,5, 6-tetrahydro-2(1 H)-pyrimdinone (DVWPU), carboxylic
acids) in particular formc acid or acetic acid, am des of inorganic acids,
such as Recassesh)apds3 prvpretereedfar ¢ampaunds of farmaladyin which & aafst B2 are both

cyclicet r@% rsAlGHe 88mk&infeahydr of uran or di oxane, or acyclic ethers, such
as diethy eher or ethylene glycol dinethyl ether, hal ogenated

hydr ocar bons, such as hal o | ower al kanes) for exanple methyl ene chloride or

chl or of of1a aWeWSéess%E%Pe agscﬂggé ?\ngrerﬁettéii 5?5\”: such as acetonitrile, acid

anhydri des, such as acetic an esters) such as ethyl acetate,
bi sal kanesul fi nes) such as di net hyl sulfoxide, nitrogen-containing

heterocyghl o g 8&%}2 % of i Brfda WX%HA goriSin s*&ﬁgﬁtB&gE RAER cah HisoBPTRad OVer
al kanes) such” as heptane, or aromati CS, such as enzenec) t ol uene or
xyl ene( spiotentivergsaups drs staftingtseibstancdsfonthe)preparbtiomef giivereinidiseb$tanceshaf the

i tabl i fu Nt
oL R eh AR BEBAIRIAR GRRG Bl BRIVETRHE D e, o
t he f or ntneseférewdniycthose rasily deltachablediroupst wikich aseanhdt s, cohstituentaftiecpatitular ysi s

of exCeSﬁegi%a%%gts‘?'bs'%ﬁg%¥€¢}‘§!{f‘]€{bﬁ‘zﬂ-}3n; chromat ogr aphy, for exanple

partitio i‘on or ge in particular preparative high
pressure |iquid chromatography; partition between an inorganic and organic

2ol o 11 cElesive Bhes) LRE R AET ARF bR R SRieh PeBCll s lieelld Bapieny over
?Iy ]gr (r)lz ggrﬂrotesm{dn G{/o;lébﬁgopeggﬂﬂn Cezlr'uéd;.tstrg't, mm\afdssngqng?r,lsl?@h }Ygﬂgﬂ 973y apdbirat i on
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product . physiological conditions.

Protection of free functional groups in the starting material of the formula |l is as a rule not
necessary. If desired, free carboxyl or amino groups in the radicals R, R 4, Rz or R; of a
compound of formula lI, I}, IV or V can be present in protected form. Functional groups,
such as, in particular, leaving groups, for example halogen or toluenesulfonate, however,
can also 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 I. Thus, a protected
amino group, e.g. incorporated in radical R, can first be set free by detaching the amino-



As a result of the close relationship between the conpounds of the formula

| In the WA/ bggym and in the formof salts, the free conpecrdeooarnsesit heir
salts above and bel ow are to be understood appropriately and expediently,
where appropriate, as also neaning the_ggtresponding salts or free
conpounds if the conpounds contain salt-form ng groups. The conpounds,

I ncl udi ng their salts, can also be obtained in the formof hydrates, or

their stal s can i nc| Edg_ for exarTB k’lﬁwﬂsol vent u eﬂ for the ,
cr ystaII iRIRGYR IroHpANG e IPe AMINQ GIoUP £AR then b canvered;nig halpgen Yaan azide
conpoundgm Hahhér KridwiPerse, descri bed above as particularly val uable are

preferably enployed in the process of the present invention. The invention
also relates to those enbodi ment fornms of the process in which a conmpound

obt ai ”abk\%r&%cﬁa drilhS bR icah Dedfor BRAMPIeOMARE foThrPd @n! e%sHFSQaéﬁaHl@ﬁcﬁl art i ng
substance and the m sSing ﬁPgwocess steps are carried out i n which

starti nga@msﬂmlmethvlgnwm, nﬂ?fdj@}erqaméowaepr aﬁcwdﬁwertal&ﬁserbyl ar@mggécwpl n
the formof a derivative, for exanple a salt thereof. The i nvention al so
relates to the conpounds of the formula Il C~ O (oR) 0O/ HO~ ~~O
WO 01/ 1omzarcom®sppm1nma9ﬂammoum agit isHforexaple the anﬁ ramcarOé aporgani¢ ned

that t ne AEORIE M RIng, 1f okaEM, Bpl maaini fa © fiothe hipRlciler Bhaliarks ! o2t o

therei n baboyylicrastderhichlis unsubstiteed ar substijuted 4o exathpielnbadbgerpeanyt; br oka

Ot O S8 SRR 0 oS, o SRR A"

t he f or nuitra, 6\of-a debanicacid half-€Rey. Suct)ackt-groiips al®, for 8x8mple, BWer alkanoyl,
such as formyl, acetyl or propionyl, halo-lower alkanoyl, such as 2-haloacetyl, in particular
2-chloro-, 2-bromo-, 2-iodo-, 2,2,2-trifluoro- or 2,2,2-trichloroacetyl, benzoyl which is
unsubstituted or substituted, for example by halogen, lower alkoxy or nitro, for example
benzoyl, 4-chlorobenzoyl, 4-methoxybenzoyl or 4-nitrobenzoyl, or lower alkoxycarbony!
which is branched in the 1 position of the lower alkyl radical or suitably substituted in the 1
or 2 position, in particular tert-lower alkoxycarbonyl, for example tert-butyloxycarbonyl,
arylmethoxycarbonyl with one or two aryl radicals, which are preferably phenyl which is
unsubstituted or mono- or polysubstituted, for example by lower alkyl, in particular tert-lower
alkyl, such as tert-butyl, lower alkoxy, such as methoxy, hydroxyl, halogen, for example
chlorine, and/or nitro, such as unsubstituted or substituted benzyloxycarbonyl, for example
4-nitro-benzyloxycarbonyl, or unsubstituted or substituted diphenylmethoxycarbonyl, for
example benzhydryloxycarbonyl or di-(4-methoxyphenyl)-methoxycarbonyl, aroylmethoxy-
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-iodoethoxycarbonyl, 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 is unsubstituted or substi-
tuted, for example substituted by lower alkyl, lower alkoxy, aryl, halogen or nitro, such as
corresponding unsubstituted or substituted lower alkyl, phenyl-lower alkyl, cycloalkyl or
phenyl, for example 2-tri-lower alkylsilylethoxycarbonyl, such as 2-trimethylsilyl-ethoxy-
carbonyl or 2-(di-n-butyl-methyi-silyl)-ethoxycarbonyl, or 2-triarylsilylethoxycarbonyl, such as
2-triphenylsilylethoxycarbonyl.



in which RR g0 A R1, R2 and R3 are as defined above for conpounds of the
formul a | wd oemsiuncti onal groups present in the conpound, pct/Er@gEssary)
bei ng protected by easily detachable protective groups, which can be used
as starting material for the preparatipgef the conpounds of the formula I.
The invention also relates to the conpounds of the formula V/ RS O~ ON)
IO-ONN S OHR-RZ(/ (ORginwhich R qgq, A Rl, RR and R3 are as

defi ned above for conmpounds of the formula I, free functional groups
present in the conmpound, if necessary, being protected by easily detachabl e

protectr\gad %Wéthyfﬂﬂ'hﬁd’gr‘éﬁﬁ WIS @dnéifo- Sﬂlaért inYhriicA £ iridhyimhethylalfno group,

preparation of the conmpounds of the fornula 1. The invention also relates
to the cd%éﬂh@ﬁ"céfs aradn Particylas sypsituted\gnupaybstivted pienybnadisatsy Suah graups v | |

(OR)a ( Jar® 16 exa‘mp@ 'b'@nNP-I Gfbhenjllﬁ'leﬁﬁfl Rk RGRANRBRY QrifyRimia®mPounds of the

formula | or hydrogen, i's as defined above for corrpounds of the formula I
and Y is hal ogen, free functlonal ~groups present in the conpound, if
necessar y, Qﬁéﬁ?@dﬁﬁ&&é‘&&?ﬁo@’n ko GRAp Qét@dWltﬂts%Er;-u a\fﬁd.ea%@ﬁ) whi ch
can be used as startin reparation o e compounds of

t he f or mpagicular, Emgthie erswl-lownr/elhyltmm lrawbls Iaa{l@r. insparticulan poenyl whlchss ng the
d |
compoun %{nBubﬁR Hﬁed QV&B%htﬂfboapﬂ e&QﬁHe @A%ﬁg?ﬁmgftsduf%ﬁ aE%ﬁﬁ@%?}ieﬁ{gbﬁrZ%Wé or

phar maceuti ca osSItIons
mat ri x- dexdjroxyi smgh aemeth@m balogera sesh ag chjorisg, modr piionA cgeriespandirgeamind-

h t t d dat d
T oho MR S R | o T e
condi ti ons as descri bed herein, i nfl anmation, rheumatoid arthritis,

t t

"Pvas onh ﬁ%ﬁx&?a@ﬁ%ﬁa&i&%’ g‘*w@“&% podie 85 3R in@ PRARSRE obdpr ey
herein. Tsjforexampbe, mmmm):omdmgi; wﬂpalraharbhueaalkbnmﬁoxyhma@d dflagsbmesic col on,
o < SO wiE ' Ry SABRRS pr SR 15 HE TR o rvBta Ry, ichRBAAY tert
treat rrentb(;m,fl |m1ohlkoz>@nmohrasdhémas;§malogsp,emcabby:hrohﬁs &arﬂlﬁﬁl tiitrd) ©fl ulilelr ei) n,
associ at e mnistering t 00 ni mal s
o ot At 8 carSuEAGE bAR s PR SURR S hicathon A BNeLatY RSN of a
T R e B S p"'a“’?"e'ﬁ?‘.y‘vé"” -
P it orexaile tiatshitas T ey BVF Al LW Ak eRbea BarSi-ra-Trerraat PorxamRdrant

of hyper ptisdxyéabaiyipeopdl eaas@s) especially those described herein and nore
especially a tunor disease, associated with MVP2 conprising adm ni stering
to war m bl ooded ani mals, including humans) in need thereof an

a][\t I hyﬁe Refelred errarltdl M@idc)iv@bif@?k hV@lawmﬂﬁalsfﬁf carmice{did N&H-BE(E¥S, lnﬂ:{ﬁrﬁddﬂ or
of a pha i ca e, sa naceu c ept abl e
ot odr b B PuboreRpimE FeRPUCSERBRnV A B RS sBrigd ot SLbstiitGE for sxample

as defined, for example 4-nitro-benzyloxycarbonyl, or diphenylmethoxycarbonyl, or 2-halo-

lower alkoxycarbonyl, such as 2,2,2-trichlorethoxycarbonyl, and furthermore trityl or formyl.

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

The reaction between the derivative of the formula |l and the alcohol of the formula lll 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 Il is employed in a large excess, for example a
hundred times the equivalent amount, both as the reagent and as the solvent. The reaction



WO 01/10827 -42 PCT/ EPO0/ 07641 The term "sel ective MVW2 inhibitory' as used
her ei n megmsoiaognpound exhi biting an inhibiting concentrap¢cmBrPdo@zestf or t he
enzyme MWL that is at |east 100-fold higher than the inhibiting
concentration I CSO for the enzyne MWP2_g¢$ _deternined by the nethods
described herein. Preferably, the selective MVW2 inhibitor exhibit an

i nhibiting concentration IC ~ for the enzyne MW1 that is at | east
1000-fol d higher than the I1C 50 for the enzyne MW2. More preferably, the
sel ect i vis oavied oW nnger hakingorstifring-andmder an ﬁ@%@ﬁ&‘@ﬁgﬁﬁﬁwweﬁso for the
enzyne NMPE)eMIﬁé oh thehatl I%a&tthggﬁ’&lfchEQctthg N relabiidh i Rarrlel o'iﬁ’af‘ fentge enzyne

MVP2. The term™non-peptide" as used herein nmeans a conpound w thout a
subst r uctature hetween 8 °G@nd Qﬂw&nmeﬂara@tmamme& °@and +HEpI&: for example aind a
car boxyl | o]
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of the formula | or of a pharmaceutically acceptable salt or a
phar maceut i cal Iggacce tabfl pr odr urg.;q derivyati ve thereof, aor the use

conpound '8P cleR¥age TG ¢ tI"BFOE‘BEH pidae fRmula Vrgan ba garried it I”é”&?@g "éﬂ’%o to

the use @bvantsOKeU¢Bec aé.dfewlruéter br t@fr Nlﬁ}fdr@fuﬁhaTﬁ@%Wédt%h la)soe NG Maked sal t
thereof in the inhjibition of enzymes i n warnbl ooded

ani mal s, OF AGMKYreef walmwih aB‘PthP’rF"("ff‘é“ isleapading P theotolyhility Rbibe spmpgund of

conposi t kGawid @fin Wﬁféh icBsé fHo dd\nRRatEr Would 58 & the rehgdrit STHYYERRN is ﬁQuaI’l@
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invention relates also to p eutic conp conprising an

ef f ect i vacignpdeluenecsyilopicaaid barpratﬂane@rmlI Galions t he treat ment of one of
the above-nentio ned disorders) of the active ingredient together wth
pharmaceutically acceptable carriers that are suitable for topical,

ent er al ) Thermrelretivel gsounsawhioh arecnatal gonstitugnirob thecdesired éndl pradtuctefi toe fasmallat hat
may be iR I Qr r

i i st 1 215 SotaGhelin NG ki bl S8, o leinle By REFNESRONRRRis, fpelficther
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For examst SheanpRlreaddifl, | Rocostal i sBigs 8P Girtiafbalay. the dBBthfbndi¥d "2 i
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car boxynet hyl cel | ul ose and/ or ponV|nyIpyrroI|done) and, if de sired,
disinte rato rches. a ni c a or ,a. sa thereof
Suoh ne bRl athing SraP 1§ 8) 5 B mp0BR konh Beled o R dopPhaifa 3 bla, o
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Dar ent or 4P9UPIGRA HAGHPHEY RSB BGORY Raine B APPoRTRe 31r korersin o Srares
| utions. |Gwéralkoxystrbermgaraing g%ﬁ mfoaé)Izarodostewénamomumenﬁammmm@msamyl- suspen
sions which, for exanple in case of ?%I;}&"NBI zed itions that

conpri se "etRoxyERIDYRYIARIARY] "éﬂ'ﬁ' OB?WE’XY)‘PG" P Ca Pﬂ sglitc to F prapples by
exanpl e RRthéM With@sLitasleEMéthickH réHdc% dgent/S6ch d'an® MhEBrdishce 664
conpositions may be sterilized and/or nay conprise excipients, for exanple
preserva lives, stabilisers, wetting agents and/or enulsifiers)

sol ubi li sers, salts for regulating the os notic pressure and/or buffers.
The present pharmaceutical conpositions, which nmay, if de sired) conprise
ot her pharnacol ogical |y active substances, such as antibiotics) are prepa
red in a manner known per se, for exanple by neans of conventional m xing,
granulating confectlonlng dlssoIV|ng or Iyoph|I|S|ng processes) and
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-44 The short nanmes and abbrevi ati ons used have the foll ow ng neani ngs:
Abbr evi at mamer/10B£T/ EPO0/ 07641 AcOEt acetic acid ethyl esterCDEP00/07641
N, N- di met hyl acet am de DMVF di net hyl f or ram de DMSO di net hyl sul f oxi de ES
el ectrospray h hours) HOST 1-hydroxybepgstriazole HPLC high pressure liquid -
chr bmat ogr aphy Me nethyl min mnutes M5 nmass spectronetry NVR nucl ear
magneti c resonance r.t. roomtenperature TFA trifluoroacetic acid THF

tOeE rlagyggﬁ% %Qag- b&z’gui"ﬁﬂy?#%% aqyeQuyacqtic_acid: Aé%pﬁgf,lpwcgmqwﬂamino can also
tetrafl upg ebmrb? tﬁeawsm vﬂeuﬁi Aidlecphiliz; prefarably Isammmgvr@ugémcarch%lsomuﬁe

Abbr evi ati ons spectra data bbroadddoubl et Jcou

const ant Fh'ﬂﬂr‘teﬂﬁ\aéﬁl @QG &Q'E? §§ PAlPYcRbPPYRBNORAM ARG besspib ﬁ??tm% withgn

tetramet E[ldaﬁ He?&l dlthu\'mtep 36rlE@ple SuiltR IdRhiRARE Jukaitaiea olun@:bstlfutéd %henyl-
HO~-N~N~S) \ PCT/ EP00/ 07641 To the resin of sta

nmrol ) ar guegm@prgg@)@@ggnp\,@n;)owﬁﬁ@kogﬁamogﬂﬁmmo or 2-trisu stltuted sulylett?c?xy-
carbonylamino can be split by treatment with a suitable acid, for example formic or trifluoro-

acetic acid, substituted or unsubstituted benzyloxycarbonylamino can be split, for example,
by means of hydrogenolysis, i.e. by treatment with hydrogen in the presence of a suitable
hydrogenation catalyst, such as a palladium catalyst, and triarylmethylamino or formylamino
can be split, for example, by treatment with an acid, such as a mineral acid, for example
hydrochloric acid, or an organic acid, for example formic, acetic or trifluoroacetic acid, if
appropriate in the presence of water, and an amino group protected by an organic silyl
group can be set free, for example, by means of hydrolysis or alcoholysis. An amino group
protected by 2-haloacetyl, for example 2-chloroacetyl, can be set free by treatment with
thiourea in the presence of a base or with a thiolate salt, such as an alkali metal thiolate, of
urea and subsequent solvolysis, such as alcoholysis or hydrolysis, of the condensation
product formed. An amino group protected by 2-substituted silylethoxycarbonyl can also be
converted into the free amino group by treatment with a hydrofluoric acid salt which supplies
fluoride anions.

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

In the first stage, a compound of formula VI

‘ )

Ry R,

in which R4 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-



at nosphere tri phenyl phosphine (238 ng, 0.91 mmol) in dry THF (0.5 m) and
4- chl or obgpayhog2hcohol (129 ng, 0.91 mml ). Finally, neat gi®giPilores1

azodi carboxylate (0.141 m, 0.91 mol), is slowy added. After shaking for
15 h at 50C the suspension is filtered_gﬂgl the resin washed with THF (2x).
The reaction is repeated twice wwth fresh reagents. The slurry is filtered
and the resin rinsed wwth THF (2x), alternating wth 2-propanol and THF
(3x) and dichl oronet hanea(gSX). JThe product is cleaved fromthe support by
t r eat i ngtetratuarebgrat (PTR) OB 1cdinystiodroxprh2 Gdmnzpiiingint by lisheN haNetetrags (v/ v)
for 20 m . | e L4l (@ ) X : gSHigarri ed
ot . The T o O o Py PR e
puri f i edtetsametaylen)serpoiem-Fexaflugrophesphat in the presence of dimethylacetamide and a

0 S AR 8 S ol g e
( R) - 2- AnfinathaNe andk tbery aBroshetepperaturs withamingoxy-2-chitorisityd pplystytaneaesin. The

N-(9-fl ugr R A i . ) 1) ign dry

0 chi or CRA RSEURES ShaiBR o3 MIEE vl ¥ AForicft l dslo o iR o' b

N- et hy| dininsites, with\® fEshlyqsepared @idhOroraPbRN&/pipetidipe splutiantnproyitie @ampoubd 94
nmol ) . Aftfer Lﬁt'g['ring for 5 mn the mxture is added to

am nooxy%'-8'l'ﬁ'l1 ? rityl polystyrene resin (2.8 g) 2.7 mmol; Tetrahedron
Lett. 1997, 38, 3311-3314) and the resulting suspension shaken at r.t. for
16 h. The mxture is filtered and the resin washed alternating with DVA and
di chl oronet hane (3x). The dgsCt®ybed coupling procedure is repeated with a
freshly prepared m xture of

(2.09 g, 5.4 mTD|), .

HDMA 1:1 (20 m D After 16 h the
arealn shed with DVA (2x)) alternating with

(1.02 mM, 5.94 mol)

¢5094 mmol) and N-ethyl diisopropyl ani ne
suspension is filtered alNdt Jk%:

H 20 and DVA (2x), alternati v t hR2Ropanol and THF (3x), THF (2x) and
di chl oronet hane (3x). The res t hus obtained is shaken for 30 mn with a
freshly prepared solution of dichloronethane/piperidine 8:2 (25 m). After
filtration, this process is repeated twice with fresh

di chl oro ponerd di Jf s ' | S resin
wwshed viui) el crel@rpaf Hoices walhedaRelRy Rhduha o Bty dif
di chl or oamd inawrdch Bx pind &z @né as definddoatové Sorjcompdudds efthe forcadaulo, t hus

provi di ng pol yner-bound (R)-2-am no- N hydroxy- 3-phenyl - propi onam de. Stage
1.2: Pol yner-bound

{ R) - N- Hyti Ry and R @ne both-Rd(cheprmpeierablibtie fiest stagefis ngrriadionbas follows:dhan de To

T L s

4- pr opoxmethane cwiths alcompyund bf formade 1,30 \vhichig) add B2 anmbdth hydegehyiathe n dry

di chl th N | diJ . am 1,64 ).

a tor sraeRarre degBRzordate by dble L S A ARt et B8, Cor

washed wieshitidg aibktpngeahetlu traated(vdth) N-eﬁy!:]-diiswtdpygmvme ht rzlawléh tanfbtel-ét%. 8x) , ?.hZM
t . alternatin t. an .alternatjing w

2 B opanORBiaee s sglsle A <TARe bice bR srBer b Lo (A8 mies PERRR s ar i ed

under r ehirtddgs, With aSikdshiy greparedidishigrompthanbdipipadine solution to provide a compound

(RN g VAW e O8RS BB AL RBY TRl AR 4

polymer resin and in which R and R; are both hydrogen.

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

(VItl)



WO 01/ 10827 -47 Exanples 2 to 57 PCT/EPOO/ 07641 Anal ogously to Exanple 1
t he fol | owigng/ibgdr oxam ¢ aci ds of Exanples 2 to 57 are obtEiTiERh0/07641
Exanpl eConpoundVs

(ES+) (MtH) +2( R) - 2-{[ 4- (3-chl or o- propoxyja benzenesul fonyl ] - (4-fl uor o- benzyl) -
-am no} - N- hydr oxy- 3- met hyl - 473but yr am de3(R) - 2- {[ 4- ( 3- chl or o- pr opoxy) - benze
nesul f onyl ] - ( 3- net hoxy- benzyl ) - am no} - N- hydr oxy- 3- net hyl - 485but yram de4(R) -
2-{[ 4- (3-chl or o- propoxy) - benzenesul f onyl ] - (4- met hoxy- benzyl ) - am no} - N- hydr o

xy- 3- et hyl - 485but yr am de5(R)-2-{(4-ch s benzyl)-[4-(3-fl uoro-propoxy)-be
nzenesul f onyl ] - ami no} - N- hydr oxy- 3-Jret h SB[, yr am de6(R) - 2- { (4-f (uor o- ben
zyl)-[4-(3-fl uoro-propoxy)-benzene -am no} - N- hydr oxy- 3- net hyl - 457bu

tyram de7(R)-2-{[4-(3-fluoro-propqyy)gpenzenesul fonyl ] - (3- net hoxy-benzyl)-a
m no} - N- hydr oxy- 3- net hyl - 469but yr am de8(R) - 2- { (4-chl oro- benzyl )-[4-(4-fl uor
0- but oxy) - benzenesul f onyl ] - am no} - N- hydr oxy- 3- net hyl - 487but yram de9(R) - 2- {(

4-fl uoro-ben ) ro- but ox benzen | f o N-h droxy3m
ot hyl -4 7RI BrAnhdieras d2npd Sbava 1L SRBB TR s BHDUA L B0H N g s

01/ 1l 182|3avn4§ gFZﬁJE/ Bl %ﬂogen, such as chlorine, bromine or iodine, optlonally in the

met hoxy- bené{&%ﬁ e; \é ;dé\ - hy!l 483butyr am de X"S (4-but - 3-en
yl oxy- bePf#& frdsdineryiamipapy eﬁ%?‘)"taé’llﬁ aminene gy et '!?OH@P F""'Eﬁjt"}/r am
ded6712( Ryuvitatld doibetit; &g e@yﬁlgmmnesul fonyl)-(4-fluoro-benzyl)-am no]-N
hydr oxy- 3- net hyl - butyram de45113(R) - 2-[ (4- but - 3- enyl oxy- benzenesul fonyl )- (3
- met hoxy- benzyl ) - am no] - N- hydr oxy- 3- net hyl - 463but yram del4(R)-2-[ (4-but-3-e
nyl oxy- bepg sl@gitg rhaihlof te BRhIIAWY sRPEANEd agBIeRs:- \- hydr oxy- 3- met hyl - 463but
yram del5(R)-2-{[ 4-(3-chl oro- propoxy) - benzenesul f onyl ] - ( 3- met hoxy- benzyl ) -a
m no} - N- hydr oxy- propi onani de45716(R) - 2- {[ 4- ( 3- chl or o- pr opoxy) - benzenesul f on
y11- (4 gt eyh Lomgbiel of bl By br opt onari deas7L7(R)-2-{ (4- chi or o~
enzyl)-[4-(3-fluoro-propoxy)-benzenesul fonyl ] -am no} - N hydr oxy- pr opi onam de
44518(R) - 2 {(4-fluoro-benzyl)-|[ 4- (3 fl uor o- propoxy) - benzenesul f onyl ] - am no}
- N- hydr oxy- pr opi onam de429 (R) [4 (3-fl uoro-propoxy) . benzenesul fonyl]-(
3- met hoxy- benzyl ) - am no} - N- opi onam de44120(R) - gx {(4 fl uor o- benzyl
)-[4-(4-fluoro-butoxy)-benzen suI fonyl] am no}- N- hydr oxy- propi onam de44321~
(R)-2-{[4-(4-fluoro-butoxy)-b@dnzenesul fonyl ] - (3-nmet hoxy-benzyl)-am no}-N hy
dr oxy- pr opi onam de45522(R) - 2-{[ 4- (4-f | uor o- but oxy) - benzenesul fonyl ] - (4-neth
oxy-benzyl ) - am no}- N hydr oxy- propi onam de45523(R) - 2-[ (4- but - 3- enyl oxy- benze
nesul f onyiwhi¢H RS ¥ 4 dsfipedaBble RItHA mmhdsy&ﬁwwnamammm dgEteiBver- [ (4-D
ut - 3- enyl oxy- benzenesul f onyl ) - ( 3- net hoxy- benzy g} am no] - N- hydr oxy- pr opi onam

|de43525’e'h}'ﬁ@ R &Gk %'k)éﬁm%?yb%w%ﬁéé‘ﬁenqﬂlmw ¥ fower a vbso’mteezva 49

PCTI EPOO4giaBrblsolvent, e. methylen -chloride, at a temperature between - 10°C and + 15 °C,
nmet hoxy- benzyl ) - am no? dr oxy- pr 'opi onam de43526(R) - 2- ( (4- chI oro benzyl ) -

[ 4- ( 3- chP'efesakly beBvsen- Q)@fﬁ"é’ﬁb% M3 $arBpRuishat fer xy- 3- phenyl - 537pr opi on
am de27(R)-2-{[ 4- (3-chl oro- propoxy) - benzenesul fonyl ] - (4-fl uoro-benzyl)-amn
0} - N- hydr oxy- 3- phenyl - 521pr opi onam de28(R) - 2- {[ 4- ( 3- chl or o- pr opoxy) - benzene
sul fonyl ] - (3- met hoxy- benzyl ) -%&am ng% - N- hydr oxy- 3- phenyl - 533pr opi onam de29( R)
- 2-{[4- (3-chl or o- pr opoxiRj bepreneny! f onyjgy- (4- met hoxy- benzyl ) - am no} - N- hydr
oxy- 3- phenyl - 533pr opi onami @30 - 24-{(4 chl oro-benzyl) - [ 4- £3- f | uor o- pr opoxy
) - benzenesul f onyl ] - am no} - N- hdr oxy- 3- phenyl - 521pr opi onam d€31(R)-2-{(4-flu
oro-benzyl ) -[4-(3-fl uoro-propoky)-Benzenesul f onyl ] - am no} - N- hydr oxy- 3- pheny
| - 505pr opi onam de32(R) - 2- {[4 (3-fluoro-propoxy) - benzenesul f onyl ) - ( 3- met hoxy
- benzyl) - am noé N- hydr oxy- 3- phenyl - 517pr opi onam de33( R -2-([4-(3-fluoro-pro
poxy) - beliMdriesBi pbdhiAz pre as defined,apose fr pomparndogt-the fwmu \ANYLFb s ispEthsharpr op
i onam de f ) fonyl ]-am
i no} - N- hy ?@}h?e Mﬁ%’ﬁéﬁ 8%@%@’?%@?“%&&%8&%@%@ '? Adaso éﬁ% ?*“[32 (4-f1u
or o- but ompmdzqirf@rgmla Zhyl | - ami no} - N- hydr oxy- 3- phenyl 519pr opi onam de36(R)
-2-{[4- (4-fluoro-butoxy)-benzenesul fonyl]-(3-net hoxy-benzyl)-am no}-N- hydro
xy- 3-phenyl -531 WO 011 10827 -50 PCT/ EPO0/ 07641
propi onam de37(R) - 2-{[ 4- (4-f | uor o- but oxy) - benzenesul f onyl ] - (4- net hoxy- benzy
| ) -am no} - N- hydr oxy- 3- phenyl - 531pr opi onam de38(R) - 2- [ (4- but ,3- enyl oxy- benze
nesul fonyl ) - (4-chl or o- benzyl ) - am no] - N- hydr oxy- 3- phenyl - pr opt’onam de51539( R
)-2-[(4-but-3-enyl oxy-benzenesul fonyl ) - (4-fl uoro-benzyl)-am no] - N hydroxy-3
- phenyl - pr opi onam de49940( R) - 2- [ (4- but - 3- enyl oxy- benzenesul f onyl ) - ( 3- net hox
y- benzyl ) -am no] - N- hydr oxy- 3- phenyl - 511pr opi onam de41(R) - 2-[ (4- but - 3- enyl ox
y-benzenesul fonyl ) - (4- net hoxy- benzyl ) - am no] - N hydr oxy- 3- phenyl - 511pr opi ona
m ded42(R) - 2-{(4-chl oro-benzyl)-[4-(3-chl oro-propoxy) - benzenesul f onyl ] - am no
} - N- hydr oxy- 4- met hyl - 503val er am de43(R)-2-{[ 4-(3-chl oro- propoxy) - benzenesul
fonyl]-(4-fluoro-benzyl)-am no}-N hydroxy-4-net hyl -487val eram ded44(R)-2-{[4
(3 chI or o- pr opoxy) benzenesul fonyl] (3 rret hoxy benzyl) am no} N—hydr oxy- 4-
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met hoxy- bewzorlips@m no} - N- hydr oxy- 4- met hyl - 483val er am ded49( PO T/EPaoj0d6413- f | uor
0- propoxy) - benzenesul f onyl ] - ( 4- met hoxy- benzyl ) - am no} - N- hydr oxy- 4- et hyl -
3val eram de50(R) - 2-{ (4- chl or o-benzyl ) - [4e(4-f| uor o- but oxy) - benzenesul f onyl ]
-am no} - N- hydr oxy- 4- net hyl - 501val er am de%l( R)-2-{(4-fluoro-benzyl)-[4-(4-1l
uor o- but oxy) - benzenesul f onyl ] - am no} - N- hydr oxy- 4- net hyl - 485val er am de52(R) -
2-{[4- (4-fluoro-butoxy)-benzenesul fonyl] ( 3- net hoxy- benzyl ) - am no} - N- hydr ox

y-4-nmet hyl - 497val eram de53(R)-2-{[ 4 (4 f1 uor o- but oxy) - benzenesul fonyl ] - (4-m
EBZ‘&

et hoxy- benzyl ) - ani no} - N- hydr 0)8s<4- hyIN49 eram de54(R) - 2-[ (4-but-3-eny
| oxy- benzenesul f onyl ) - (4-chl or o- b@nzy, noj - ydr oxy- 4- et hyl - val eram d
e48155(R) - 2- [ (4- but - 3-enyl oxy- benzelﬁa F{o yl)-(4-fluoro-benzyl)-am no]-Nh
ydr oxy- 4- et hyl - val eram de46556( R) 2- [(4 ®pidt - 3- eny!l oxy-benzenesul fonyl ) - (3-
met hoxy- benzyl ) - am no] - N- hydr oxy- 4- net hyl - 477val eram de57(R) - 2-[ (4- but - 3-en
yl oxy-benzenesul f onyl ) - (4- met hoxy- benzyl ) - am no] - N- hydr oxy- 4- met hyl - 477val e

rami de Ena:mhd:reRﬁfh{Bml mmmsc&efuﬁé@geo@&oec&rﬂﬂoms P tHABroiuIR )R |, §s hydeaderd

under an S her i.chl oronet hane (0.8 nml)

tri pheny‘P"Sﬂ% F’HWR g °'@q§’g MI' % ré? :lﬁ‘élhoxybenzyl al cohol (0. 07
m, 0.56 mml) Fi naIIy neat di ethyl azodicarboxylate (0.088 m, WO
01110827 -52 PCT/ EP00107641 0.56 mmol ), is added at r.t. After st | rring for
15 h at i the seepndsgtags. jha Gompiunealdormhia Khis Teasiod it radimarhydride n a

di chl or osmiaBREIVERX ). %a.h E\%R@Pé HeWhiylircturtinoRNAbthandl ot b Géhpeaite hgne (3x)

and di chI or omet hane product” is cleaved fromthe support

y
treat i ngoetween ek’ mdtfh % rgeﬂem'soﬁ 08¢ amgt &°C osyoanothet iy drioaar daRANG598HL o/ v)
The resi gi5d AloripdRAd a3 fdrfufa Xif ration and renoval of the solvent is
pur| fied by preparative HPLC to yield
2-{[4-(4-fl uoro-butoxy)benzenesul fonyl ] - (3-net hoxy-benzyl)-am no}-N hydroxy
-acetamde ; M5 (ES+): 441 (Mtj—l) +. ySt age 58.1: Pol yner -bound

2- Am no- N- hydr oxy- acet argde T SlllSpenSI on of am nooxy-2-c rotrityl
pol ystyrene resin (3.0 ¢g,58 in di chl or onet hane 0 m) is
added a m xture of N-(9f|u9re et hokycar bonyl ) -glycine (3.40 g, 11.4

mol ) ) 1-hydroxybenzotriazol e RydrRaje (1.27 g, 8.33 mml) and
1, 3dii sopropyl carbodiimde (1.3 m, 8.34 mol) in dry dichl oronethane (20
n1) The resul ti ng mxture is treated wwth N-ethyldii sopropyl am' ne (1.41

,824- t r f r.esinis
washed wi {Cﬂcﬁ ﬁl& 'fdngliferrﬁgjts Idﬁgn%f %t?}ov%%ggc%ﬁ%&\%ﬁg tg\?)fg ?E?'ﬁ% ’H@ W th
THF and memyb«preetbw (3x), THF (2x) and dichl oronet hane (3x). The coupling
procedure is repeated with a fresh m xture of
N- (9-fl uor enyl met hoxycar bonyl )-glycine (3.03 g, 10.2 mol),

1- hydr oxinitbe thirdrstageothe coinp26nd of foBmala XthisIrgactdd Ritkl aicompoany bifarrhaidiVilit de
(1.4 M) 8.98 mmol) and N-ethyldiisopropylamne (1.41 m, 8.24 nmol) in dry
di chl oronet hane (30 m). After stirring for 16 h the suspension is filtered
and the pol yner washed as desc 'bed above. The resin thus obtained is
treated with a freshly prepar gjﬁv)l on of dichloronetfvape / piperidine
8:2 (100 m)) stirred at Yt fin. and separated via filtration.

This process is repeated tzﬁ ce with fresh dichl oronet hane/ pi peri di ne
solution. The resin is wdhe® with dichl oronet hane (2x), alternating with
2- propanol and di chl oronet hane (2x), dichloronethane (2x), 2-propanol (2x)
and dried in vacuo, thus providing pol yner-bound

2- am no-iNwhjch Biis -hydrogeni qlis.asStediped BBov foPodmpeundsad tha formula | and Y is a

2L (1 ST A Halo BN A B BRI ol
4-(4-11 usmmrute)gwemmzrmmt incthy presiehces ofiz s\ikble argine le.gotristhylamine, tdr y

di chl or onret hane é (I’*dll d%et hyl di i sopropylamne (0.24 m, 1.40 nmol) in
dry dlch93?8ﬁ8m‘? HB €’°FH‘ la ter stirring for 15 h at r.t, the suspension
is filtered and the resin washed with dichl oronmethane (2x), DWW (2x),
alternating with H2~ and DW (3x), alternating with THF and 2- propanol

(3X) 1

) 411}



WO 01/10827 -53 PCT/ EPO0/ 07641 di chl oronet hane (3x). The resin is dried
under redwoad/ips@ssure to provi de pol yner-bound PCT/EP00/07641

2-[4- (4-fl uoro-but oxy)-benzenesul f onyl am no] - N hydr oxy- acet an de.

Anal ogously to Exanple 58 the foll ow ngagydroxam c acids of Exanples 59 to
67 are obtai ned. Exanpl eConpoundVs

(ES+) (MtH) +592- {[ 4- ( 3- chl or o- pr opoxy) - benzenesul f onyl ] - (4-fl uor o- benzyl ) - am
i no}- N-hydroxy-43lacet am de602- {[ 4- ( 3- chl gr o- pr opoxy) - benzenesul fonyl ]-(3-m
et hoxy- benzyl ) - am no} - N- hydr oxy- 443ace Ye612-{(4-chl oro-benzyl)-[4-(3-ch
| or o- pr opoxy) - benzenesul f onyl aon} %I-(?ydr oxy-447acet am de622-{(4-fl uoro-
benzyl)-[4-(3-fl uoro-propoxy @yl ] -am no} - N- hydr oxy-415acet am d

e632- {[ 4- (3-f | uor o- pr opoxy) - benz%ne 3- met hoxy- benzyl ) - am no}- N hy
dr oxy-427acet am de642- {(4-chl oro- tm.nzyi) [ (O8Qr o- pr opoxy) - benzenesul f o
nyl ] - am no} - N- hydr oxy- 431lacet am de652- {2 gor o- benzyl ) - [ 4- (4-f | uor o- but ox

y) - benzenesul f onyl ] - am no} - N- hydr oxy- 429acet am de662- { (4- chi oro-benzyl)-[ 4-
(4-f1 uoro-butoxy)-benzenesul fonyl ]-am no}-N hydroxy-445acet am de WO
01/ 10827;r-viciPR’ 15 h%rj{Jgén QHH q3AeR¥| R}Xn@ﬂ?é&%@ﬂﬁ@@%év&f@r compounds of the

chl or o- benzyl) - am noJ - droxy- ~ acet am de Exanpl e PCT/ EPOO/ 07641
To a sol farmula lgnd A, lgmeéhxl or gtml Mq'nngung pf formula VIII' in whlch R' is hydrogen can

4-( 3-chl - c acid
"' 500 e BRI aPRTARERObp RAIssul TR S SR B hicagiL .
(0.011 ndlmetlmﬂfommm@rand@er avitable salvent aba tenmecaturﬂj@frw\w m'&ﬁfﬁahere The
m xture F fesr% 1§ gd for 1 hat 0-5 Cand 1 h at r.t. To a solution of 226 m
(3.42 m)l)% F)) g ydroxyl amne in H20 (Aldrich) in 1200 M of THF, a
solution of the freshly prepared above acid chloride in CHCl 2 is added
over 45 t 0 e.
The. r eact s Histied e cBrimobit B i et BBSN Gdbund Rl BERY

t hrough paper filter to renove insol uble preC| pitates. The filtrate is
diluted with H 20 and extracteq%nth CH2Cl 2. The conbi ne§g§ tracts are
washed with brine, dried over O 4 and concentrated un reduced
pressure. The product is coIIected by filtration and washed with ether to
gi ve 43. . .

([ (ol B0 dalmst ahos LOrSOmAORGR £UIPTVIR! RS- 2 SYIRYSISABE. - hydr ox
y- acet angobep, pieferdtliphaidyen,Zugh as Zh[bﬁné,rbrorzm)a)oraacﬁ% (rsthedeks)er@eBﬁK(gcoazﬂ)

J=6Hz), 3.79 A 1 H
5. 85 (o ool eyl & St oqbBt, b Ftepmilommatiite, erdiord A Coniodlipd op
7.78 (d, fazmplad®B. 56Hz), 8.82 (br s, 1 H. Stage 68.1: To a solution of
77.46 g (0.617 nol) of glycine net hyI ester hydrochloride in CH 2C12, 92 m
(0.66 mol) of triethylamne, a solution of 60 g ( 0.44 nol ) of

p- ani sal dehyde in 50 m of CHZCI;,apd 40 g of MyS04 are successively added
at 0 - 5 Cunder N2 atnosphgre.A’After stirring for 18 h at r.t. the
reaction mxture is flﬁt\erw@lg@ celite and washed withO® 2c12.

(o}
R, R, O(oa)q

in which R, q, A, Ry, Rz and Rj; are as defined above for compounds of the formula | and R s
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, e.9. a mixture of
tetrahydrofuran, an alcoho! and water, to give a compound of formula IV in which R, q, A,
Ri, Rz and R; are as defined above for compounds of the formula |.



The filtrate is concentrated under reduced pressure and then the crude

m xture i woglhhwged with AcOCEt. The AcOEt solution is filtepenEpgri7esst O
renove triethylam ne hydrochloride and the filtrate diluted with toluene
and concentrated under reduced pressur_esfazeotropi c renoval of H20) to give
91.3 g of [(4-nethoxy-benzylidene)-am no]-acetic acid nethyl ester as |ight
yel l ow crystals; NWR (CsDe): 3.18 (s, 3H), 3.34 (s, 3H), 4.13 (s, 3H), 6.69
(d) 2H) J=8.56Hz)) 7.70 (d, 2H, J=8.56Hz), 7.79 (s, 1 H). WO 01/10827 -
55 Stage 68.2: PCT/EPO0/ 07641 To a solution of 91.3 g (0.441 nol) of

[ (4- met hpxya BT Ya Oggwearﬁﬁamlmwmacmswbmm a%habuh@oﬁreﬂnm an THF
and 1000 m of Me ') of sodi um borohydride is added
portionwise at - 10 to 0O C. The reaction mxture is stirred for 30 mn. at
-10 to 0 C and quenched with sah, Ny 4Cl. After adding of ice- water) the
nmixture i s concentrated to 1/4/07gth\rw-ivol une and extracted wi 9?\9' AcOEt .

The conbi ned extracts are washed th H20 and brine, dried ov %804 and
concentrated under reduced pressure to give (4-nethoxybenzyl am no)-acetic
acid nethyl ester; NWR (CDCl~): 1.87 (br s, 1 H, 3.41 (s, 2H)) 3.73 (s)
3H) 3. 74nd a catiddiimied liKes 1-etHy)-3- (@dﬂﬁetbﬂamﬁdprobyﬁ-déﬂidﬁ)im?d#ﬂﬂ t6d predance of

. 56Hz e 68.3. To,a sqQ on of 97 . 148 pol ) of
(2. ot hoX;VBRIgRRRITAZp Ealrch Fatatls SPNABE WP dRetlaNRiTASH: 7 @ mRsrakEme and
200 n  obetwedA -5 28 amb +( 10 4T, Fprametablyod °¢'éh@5h!ﬂ f8i06 aofrPoUhd BMfofthuldd/ AY
(0.163 rml chl or o-propo (ﬁﬂﬁbenzenesulfo | chlori de in 100 mM of

di oxane M8 CQ%H(SUA&?‘ Rzand @ arpas ¢d Aovestor corg dsofirafermyal. + . and

stirred for 3 h. The reaction m xture is neutralized with 1 N HC and
extracted with AcOEt. The conbined extracts are dried over MgS04 and

concent r &oneHad of fasmuladylliganalsg ke fegctadmith a compound of formula XIV before the

{[4-(3- Cmé&fnéh Wftﬁﬂ%)i) Hé%ﬂﬂﬁMblfa%Vés] dés‘!:nﬁ@é Asewe; benzyl ) - am no} - acetic
acid nethyl ester; (CDCl 3): 2H)) 3.56 (s, 3H), 3.75 (t,

2H, J=6.04Hz)) 379(s 3H) 39(s 2H), 42(t, 2H) J=6.04Hz), 4.39 (s,
2H) , 6 B@G(,g,,a, g;gcegs-go,mm 6.99 (d, 2H, J=9.08Hz), 7.16 (d, 2H)
J=9. 56Hz). Stage 68.4: To a solution of 59.7 ¢

(0. 135 m)l ) of
i d et byt STRRRQL LR ROERIEF et iyl bR VY BRIREHS ApF TR RERCERhG 4
of Li OH: plromrt(eg Ccan hmopvelﬁefhlatvetbelasalts in agnanneTkpow peuse forsexampdaeyl t o war m

tor:t: #Bfnint bithAcklor & iklpid BétvafiRs heftofliddkapeny ARG Srahé o er

reduced pressure an I ut ying with 2N
HCl at Oquestiogto theccampaundef the feuwlactﬂedolm lm ab.stmable spivent. doraxaeplean r act s

are washgg pid By, QE I‘?@S{h&o ﬂ?ﬁ]’f Lﬂ%lﬂd??x%ﬂ %ﬁﬂ% Re]rtx)eaﬁg oﬂ:r%r? Sy e I

4- (3-chl oro- propoxy Benhzendsu en m noJj -‘aceti c
aci d; NVRoyreisef the fopmala |-with. a2l gnoups ifr, examme (req carbipxy) gBidpp, ard tFB@te(chorBH))

5 00 (o Siwis g shiaibhsh fiDhanbiedhidangecaredly bfbiofibbnalg fgy5q

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 carried 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



WO 01/ 10827 -56 Exanple 69 PCT/ EPO0/ 07641 A solution of 0.22 g of :
2-{[ 4- ( 4-Wwiouariespit oxy) - benzenesul f onyl ] - (4- met hoxy- benzyl ) wai/pejprohbsi1l- et hox
y-1-net hyl - et hoxy) acetamide in 30 mM of AcOEt is treated with 7 nl of 5N
aqueous HCl for 10 min. at r.t. and theggixture is extracted with AcCEt.
The conbi ned extracts are washed with sat. NaHCO3 and brine, dried over
MyS04 and concentrat ed under reduced pressure to give solids which are
washed with ether to affo

2-{[ 4- (4P¥%P'6t9§ﬁ6§«y') P%@ﬁ%’ﬂ@%@%ﬁ’ﬁﬁ“’ﬁ suphastigyaming Adrechiarids; depaRy dr oxy
acet am dgj E'U}ﬁhé RIS Of th& f&?ctlon 3n%r 6%94&5&106 pﬁﬂlcfp&ntszﬁ)é reﬁuZé’d (n%rm@l

4.09 (t, 2 56Hz), 4.25 (s, 2H), 8 (t J=5. 2Hz%%)

(m 1 HPpr dewe(iépmmtuue:ssomﬁmplemtbete(rweremre @ﬂgefrem&bpuw QC(t@ab@ut 1

H) 7.15 [ s (

St age 692@%C %'Fgfﬁéiﬁl on%béﬁt anF t?ﬂgﬁmwb ? fé? EQW%% Ft’ie 42’"'" ognénblfdb‘@. 2 m
(2.58 mmblyemfus@ti/lérqummipb;atmddmﬁetratrﬂnﬂsp@e(ndﬁresnm‘e)ormaclosed vessel if

4- hydr ox benze esul.foni c_aci drg? ?rtt un N gﬂ;gesﬁh t

 esul t 1 nEPRORIRIE ANder RIeFsyie Angforam ad et atgogpriere, Tof exd pdgrd 'P?‘%ﬂe t he
mobi | e, a®wdspheteOnDgenous reaction mxture is poured on ice w th vigorous
stirring. An oily lower layer is produced and which is dissolved in 100 ml
of CH 2Cl12. The aqueous layer is extracted with CH2CI 2 and the conbi ned

or gani ¢ TRk védctibn condhidrettatee spddiisalid inselthaase ard prefepddunder reduced
pressure to give 8.19 g of 4-hydroxybenzenesul fonyl chloride; NVR (CDCb):
5.3 (br s, 1 H, 7.01 (d, 2H, J=9.08Hz), 7.94 (d, 2H, J=9.08Hz). Stage

69. 2: Tosalveﬁdstaﬂdmuaits %re? gor(e%m%imar &Eol‘(Hé])f&rék& waean |h9dmkides
chloride in 80 of , a solution, of

et hosydes maihaRph Shaaglepiopansas InsaRipHIRE AN diok, Sieh 86 ety iveal 12

m o (79. 2y®lshicbs 5¥ybé+bh>é+am él@orYtﬂé euaﬁaeghéﬁ&%&anﬂbsqoﬁexamer esul ting
mxture is stirred neutralized wth 1 N aqueous HCI

. col
and ext r Gabewligiacid apides.suchas dmﬁbvlfmameﬁ 5&@9@&@@%@9@@ 1va-dimethyb0 and
brine, dpiseslequednyMi-8d l-%?nﬁlm@t bRiras, é'é}BG)Eth ﬁéﬁ% ad pEﬁi@ﬁl%Pfo?mlcTé'&‘d or

residue is purlfled by col um chronatograp y on silica ge el uent;

AcCOEt : CHaeste acid; @mjdes of i "1°f$a'i'6 agifsesuch 2s heyamipyIBResPbRES GF'fJ HAMide( gfhers,

get7 SO?Z Rz % h?r@?cwhe?&%bﬁ a§%t%h?8?d;h|§(rhn%§8i%§?né\'wﬁaé bt’ﬁ)ars §ué7a£s 3H))
J=8. 6Hz) p'e@v@sth@aw ghylenﬂ%wdmst yirther, bdogezﬁteths@rmbonwsM quhasz

‘(J) f 18 64'(4?”7% a%@%ﬂ@éﬁle métHyfehb R 67 ¢hiordicint RetoRds, 3ucH 8s AcSiReeNsi on
[ (4- hydr bitjlepsugh negec;tpo'try@ yacidiantydrides, siethas agelinianbydrigdecestersasuch afet hy|
ester an f I
o 1 br ounYl i etel GeliarBEied Sulh A rmaiiy Suffoud®, piGgn Somdla AetebfydiEne) |
at r.t. cemeowaﬁcsuma&nwwmeehydsoeﬂrbm%épnﬂxamplq logeralkanest suchtaschepiarte,

Ac CEt . TBP g@%cﬁég Béﬁiﬁeafoﬁjéf‘@%i'%ﬂle%@g o Frliteres OF i gegéﬁgntygnﬁpéin nd
concentrate er reduce ressure due 1s puri

chr onat ogﬁ%ﬂdﬂ? fasrthe puitable gvé\ren@set@m chesprjreeachcage br)thq @demntuoned

{[4-(4-T} #‘ it oxy) - benzenesul f onyl | - (4- met hoxy- benzyl) - am no} - acetic acid
met hyl es NMR (CDCb): 1.86 -1.96 (m 4H), 3.57 (s) 3H), 3.79 (s, 3H),
3.90 (s, 2H) 4.08 (t) 2H, J=6.04Hz), 4.39 (s, 2H), 4.46 (t, 1 H,

129" 0st e Sestimpnrfecsih gl (e fr el ty cdriodily otpubd et 1,

sol ution cmi béd obtal@d(dl Msir saits) for eiarﬁ;[)lés@lﬂelfyhua of eXxnesexaagents; recrystallization;

i ot - TrENorBioqrhgy. TGRSR BAfony foR b 381 crR6BAicfepBY.in RRbCHlar feptanhd

nmono- hydhlghepressumiﬂhuiﬂ ¢thromatdgraphy; pantitiérnieetweh an iorgantd arid ergahiolsoRentri n at

0 - ft t ddi .t t t
Sci o't o8N8 Ang Ok Sl soBe3nS shaSBtuel ey AR uOE BEhc-SRniBb Dishhasiis or
ext ract st satviaatees drjibd ovsrinygrosdspic dalts; digebliss) fitratich; aeishing} dissstengtnder
reduced ressure t.0 ve . , T -

([ 4 (4 f PYRROERYSR (5,09 SRSRDIIAYaEH] Sryder pighivasuymlisistiation: srystaliations forc

aci d,  NVExdrhble! duifiy com forrBofléh Gior f RHbals. 08
(t, 2H J érﬁ%}gﬁ;ﬁef %g@(g “&‘D"“Z"‘j"g)?q o Hé' o w’%g‘gﬁ%e(ﬁqu b als



4.55 - 4.65 (m 1 H, 6.84 (d, 2H J=8.56Hz), 6.98 (d) 2H) J=9.08Hz), 7.14
(d, 2H, Jwosmidg)7, 7.81 (d, 2H, J=9.08Hz). Stage 69.5: To acsapoderm of 20
g (123 mmol) of N hydroxyphthalimde in 360 m of CH 3CN, 26.42 m (276

mml) of 2-nmethoxypropene and 42.36 ny _(39..246 nmol ) of anhydrous

p-tol uenesul fonic acid are added in portions at r.t. After stirring for 1

h, the mxture is diluted wwth 25 m of sat. NaHCO3 and concentrated under
reduced pressure. The residue is extracted with Et OAc and the organic | ayer

i s washed®eiRgnossibledorihg Rspdygt to be seadedwith agustal afithe €A PEUCLOEA under
reduced RbR®HALIGN bW Hnerb-dHdhdwbiking up steps mentioned, which can also be

2- (1- et hoxy- 1- net hyl - ethoxy)lsm ndole-1, 3-dione as a white solid; NWR
(CDCI 3) : empipyeddepestgdlys 61° (s, 3H), 7.75 (dd, 2H, J=5.56Hz, J=3.0Hz), 7.83
(dd, 2H, J=5.56Hz, J=3.0Hz). WO 01/10827 -58 PCT/ EPOO/ 07641 St age 69. 6:

To a solution of 2;.89_(92.8 mol ) of _
2- (1- et ading matarialg and intgrediates gaandiecusedin theqpuse formpfopexample attearkingnd

o ok o mghinct k. P pURRhortl ododd BRI ool s 4 o

m xture |p$0ducttered to renmove insoluble precipitates. The filtrate is
concentrated under reduced pressure, extracted with ether. The conbi ned
extracts are washed with 10 % NaOH , dried over MyS04 and concentrated
under r edscespit ebtharcloseaelgliorship b dtwnem trexgonipaunts pf thetfblyril.)lmyldrth)e(yéam ne;

SN (l\)/:?u,g i (():D%o}fﬁ Wdllggﬁ% (sr%[\ ﬁ%,tﬁ %h%ﬁgé?fapéﬁgnds an%‘rihé P Salty ab%wa ang baR& rg 16 be To a

{[4-(4- flundemtnwcapp)edmatm;eamd;akﬁmgdtly wifetempppriatecas glsp nesaningithecet i ¢ aci d

o 22! eubeomabalats of 169 sofptvila e chipefinds e Safiertig Bohs®, o

WECD were successively added at 0 - 5 C and the mxture was stirred for 1

h. After t|rr|n for onal ure is dilute WlthH
%0 and" eXeerBRng S incketed IHoFaNS cip Ae PeLSahed 1 e ST stdcisbes o

and concenfstas esh oA, for dxarRple Pthe $BIVERL usBdorts cA/dRillizatigr i fied by Col urm
chromat ography on silica gel (eluent; AcOEt:nhexane = 1:1 ) to give

2- {[4 (4-f 1 uorobut oxy) - benzenesul f onyl | - (4- met hoxy- benzyl } - am no} N- ( 1- et hox
y- 1- net hythogé b@mh)g swetaaawwmcmé%dtsm deel &orﬁéodrms o@lnl)é foilmaa | deeorieeé m
4H),329g H; Yé% ?IEP H, 4.32
(s, 2 H ab vqlqsp rjflcgflgrly( lu blp1)a)'e gfre&jalzl)ﬂ,eng)o fdmthe@rg@ss oétl'g(prﬁﬁntZH) 6. 95
- 7.05 (ndvedttdn. 7.10 - 7.25 (m 2H), 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. Exanple 70:

2-{[ 4- (4-ThBIiKveRBOH avszss)rena@aaswlefnsub\ahﬁer(t%rﬁ%tdiwme@gynhhm aec}m&bdmdr oxy
-acetam de; NWVR ( CDCb): 5 (m 4H), 5 (m 2H, 68 (s,
2H)) 3. 7pb(%r)abjg_gs a'l"'@?""(ﬁﬂ'atg at Q'I'%) Pf 09{93455“%@ is Q'Fﬂ ag timstg@ng QIJPS@H% aS‘G’Hz)
6.99 (d, tl%\mns?srr% ﬁ?ééﬁskrstgpsoé}e(cﬁfne% ;oul; dFlin wiich a stéhting Slbstaibed$tdtmbd Inder (d)

2H, J=9. 04Hz
the reactnon condmons or is used in the form of a derivative, for example a salt thereof.

The invention also relates to the compounds of the formula I

(i




WD 01/10827 - 59 Exanple 71: PCT/ EPO0/ 07641
{(4-met howydaosgyl )-[ 4- (4, 4, 4-trifl uorobutoxy)-benzenesul f ecyEpooaTeano} - N- hy
droxyacetam de; NWR (CDCI3): 2.01 - 2.15 (m 2H), 2.25 - 2.40 (m 2H), 3.70
(s, 2H), 3.79 (s) 3H), 4.10 (t, 2H J=06404Hz), 4.26 (s, 2H), 6.73 (br s, 1
H, 6.85 (d) 2H, J=8.56Hz)) 7.01 (d, 2H, J=9.08Hz), 7.15 (d, 2H, J=8.56Hz),
7.78 (d, 2H) J=9.08Hz), 8.83 (br s) 1 H. Exanple 72:
{[4-(4-fluoropropoxy)-benzenesul fonyl ] - (4-met hoxy-benzyl)-am no}- N hydroxy-
acetam de; NWR (CDCb): 2.15 - 2.30 (m 2H)) 3.70 (s, 2H), 3.79 (s) 3H),
4.18 - 4indkhith R, §HR, dn@RQél’diés déﬂr%@ e(b‘éve ?dT')comﬁo@ﬁlds(éf,théfdrfnullﬁinafiﬂlﬂblacléL 73
(t) 1 H J=5.52Hz), s) % 03 (d) 2H,
56Hz?"°uia"ﬁ?’led5‘d'2ﬂf33h% t%myomdrs bean @w peiwaegr@m fre ft@zt' 1
H) Exa oluﬁs theféin being protected, if necessary, by easily detachable protective groups, whxch
[ (4-but - 3-en- 1-yl oxy- benzenesul fonyl ] - ( 4- met hoxy- benzyl ) - am no] - N hydr oxy- a
cet am decamMU§m§tartm950aterle' festhemremﬂon@fm ¢Qmp ofthedoimula i) | 4. 09
(t, 2HJ704H2)) .26 (s, 2H), 5.13 - 5.22 (m 2H), 5.75 - 5.95 (m 1 H),
6.56 (br_s, 1 H)) 84(d 2H)J856Hz)l)701$d 2H, J=9.04Hz), 7.15 (d,
oH, J=8. EBednventionzalse telatesito theomparmds gf BefeawialV 1 H). Exanple 74:
2-{[4- (3-chl oropropoxy) - benzenesul fonyl ] - pyri di ne- 3-yl nmet hyl - am no} - N- hydr o
xy-acetam de; NVR (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 (ssRa2H), 7.17 (d) 2H, J=B.OSHz), 7.84 (d,
2H, J=8.56Hz), 7.95 (br s, 1 ) & 47 2H, J=7.08Hz), 8.80 (b(,v’s, 1 H),
8.87 (s, 1 H), 10.97 (br s BIR),
[ (4- met hoxy- benzyl)-[ 4-pr p nesul f onyl ] - am no] - N- hydr oxy- ace
tam de; NMR (CDCb): 3.61 (s (’;' , 3H), 4.31 (s, 2H), 4.90 (d, 2H,
J=2.0Hz), 6.90 (d, 2H, J= 1 7.20 (m 4H), 7.85 (d) 2H, J=8.56
Hz)) 8.89 (br s, 1 H), 10 51 (br 5§ 1 H) . Exanple 76:
[ (4- met hoxy- benzyl ) -[ 4- but - 2- ynyl oxy- benzenesul f onyl ] - am no] - N- hydr oxy- acet

am de; NWNhicN\Q, 9,1A1|9§ az an qqapac;z/alg%fg%gg Qt%lve for compounds of the formula |, free

functional groups present in the compound, if necessary, being protected by easily

detachable protective groups, which can be used as starting material for the preparation of
the compounds of the formula I.

The invention also relates to the compounds of the formula V

V)
25y Jx“ S
O'(On)q

in which R, q, A, Ry, Rz and Rj; are as defined above for compounds of the formula |, free
functional groups present in the compound, if necessary, being protected by easily
detachable protective groups, which can be used as starting material for the preparation of
the compounds of the formula l.

The invention also relates to the compounds of the formula VIil



(Cbc13): 1.85 (s, 3H), 3.59 (s, 2H), 3.74 (s, 3H), 4.29 (s, 2H)) 6.88 (d)
2H, J=8. 5@{xdv10$2711 7.20 (m 4H), 7.82 (d, 2H) J=9.04Hz), PBTRPO(/IM64s, 1
Hy) 10.48 (br s, 1 H. Exanple 77: To a solution of 0.697g (0.719 nmol) of
[ 4- (3-chl or opr opoxy) - benzenesul fonyl | - (342di net hyl - propyl )-am no acetic
acid ethyl ester and 0.248g (3.57 mmol) of hydroxyl am ne hydrochl ori de salt
in 6 mMm of MeOH, freshly prepared NaOwe from 0.25g (6.247 mol) of NaH in
MeOH is added at O C. After stirring for 18 h at r.t., the mxture is
poured into ice water and ext d with AcCEt. The con‘&'I ed extracts are
washed with brine, dried pver OBRld concentrated un ) r educed
pressure. The residue is f by col umm chromat ography on silica gel
(AcCEt: n-hexane = 3:1 ) tg” g

2-{[ 4- (3-chl or opr opoxy) benzenesul f onyl }- (2, 2-di net hyl - pr opyl ) - am no- N- hydr o
xy-acetam de; NVR (CDCI3): 0.98 (s, 9H), 2.20 - 2.35 (n) 2H), 2. 95 (s) 2H) ,

3.69 (s) 2k H, J= 6Hz) 2H,
J=8. 92H P W B '?BP%'E ingd ovegov%or'e@lfnﬂmoggwsfowﬁa o 0 etrbﬂ'%as ﬂeiua)ed

St age 77aBovelfor Boripduds @ tHf formblad and ¥ |§ﬂﬁ@lobeﬁffree functlonal al groups pre present in
4-(3-chl ?\9? ro x benzenesulfonyot chloride in

sol uti ont , if necesganmbeing 8 ﬁ‘éﬁ%@ﬁ@??"ya‘?ﬁtﬁ‘@apw PISteFr\'VeoQ"oEPF 2@1‘?_" and
2.59 éaﬁbéﬁsmé staftfingtrhakiftbr m@m@@&%WdWcﬁwm&%fﬁe Brmul 1C. After
stirring for 2.5 h at r.t., the reaction mxture is neutralized with 1 N
aqueous HCI and extracted W|th AcCEt. The conbi ned extracts are washed with
brine, d f €

b 5ol TSRO e eassush e BRSPS AR S,
0. 879 ( sthegipharmageaytically. agseptﬁplez\a;/ty qp@s@rmaceuzpal cs>mosvsﬂzs)theaeof.en(t 2H,

J=6.28Hz d, 2H
J=8. 88Hz a"g“é;'gf‘%'&"h'gﬂ'gﬂ" i *%‘*5 agdtriéme offBfeireSes. g%sé'r?g'?e@% A 07 h7 g
(4. 93 mmoelptingsenand macrophage metawastasesciwnhlbmn@ﬂssmgn@mx degraaiation, @ind for

3 (3 o e ARG O agorl R dt ok BEBARIRPUL ARl . of

THF is a I'n portions a e resul ure rs stirred for 30
m n at rhereinfe.g. indlagwhationprheuthatdid atthiitis, ©Stepanttirits, alko mfmre(mmmylgmtuat eis

added an &4&%&%@&.@ 8 i bidr) Sliimoh&ify dilrad (ThlemBhysenta) ardfilh iRk | 229

aque rac €~conbine
was hed wﬂe$cnbed herelrdrthbrsocarcmgﬁaﬂ in¢ldde ovaoend i beeh st ey, blasidar; edlon,

{ ncort - nPro s B7 ooRir plthoahi 8o dka 6, R apEREERGH, AR KBS satdohna!®

[ 4- (3-chl or opr opoxy) - benzenesul fonyl ] - (2, 2- di net hyl - pr opyl ~- am no acetic

acid eth r. .0 2 2.20 -
2.30 (m @ﬁﬁ’[@’ %é%,"g%ﬁ%’f‘%‘° ;! mggﬁdﬁgv %‘*E‘%’Rﬁ&# CR"%gngs‘ir "Z‘T%a » 08 (q,
2H, J=7. exrecjally tHose(desciied hsrbinBasoriateil With YMP2cdiprisiry &thinistering 16 \n(adn- 2H,
J=8. 92HZ?)I‘00§¢)§3 er\rr'{iFrla?s, ?n%iu nugrf[\uhrﬁarlnsl, ?r;[ Seed tﬂle%[o?esx 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
pharmaceutically acceptable salt or a pharmaceutically acceptable prodrug derivative of
such a selective MMP2 inhibitor.



The conpounds descri bed herein are used as internediates in various stages
of the preasiaioson of conmpounds of forrmula |. 78.1: ConpoupdiEERG/7e41mul a
VI1 The pol yner-bound conpounds (R)-2-ami no-N-hydroxy-3-nethyl -butyram de,
(R) - 2- am noN- hydr oxy- pr opi onam de and .

(R) - 2- am no- N- hydr oxy- 4- met hyl - val er am ée are synthesized from

N-(9-fl uorenyl met hoxycar bonyl ) - D-val i ne)

N (9-f 1l uorenyl net hoxycar bony Ig’ D- al ani ne and

N- ( 9- f | ubbeigmrselretikeMMB3ghibitas’ assecheraidneans foraryRouNgiAXbitBing ary |
Pol yStyr it oRchilatBAlO M o thb inklife M mmiﬁw st 16182 $00-RSd highoFrARAE L.

stage 1. Conpounds form ymer - bound conpounds

(R)-2- [4"1(131'ttﬂ§ll@ﬂ@efﬁ@m*%o-f@’ethﬁéﬁéﬂnﬁMMW aﬁﬁﬁmmmng}@v@mmﬂm@ﬁgescrmedp| on

am de) t iti
(R -2- [ 4 Y P o e e N  ara sl Onyt a Hol - Ky oy 28 s Rany = 5% opi on

am de, theenzyme MMP1 that is at least 1000-fold higher than the IC for the enzyme MMP2.
( R) 2 [ 4idofe blertaly Db QEMEERLIRARHbAS Bih BT dRThRiDING ESRoEntaRAERY ], 16¥Re1 ona

(R) 2 (4ebzwn8MMP11m9t i9ay ldash2e0iefold Higinaritban the)lC bihfpdthexenzgmediR: pr opi onam

Ihsgr 05(5) f’loﬁ [;}teg{ e % QB% ¥oihERABERSE 3%3189%th allubstructure
(R -2- [4eo§r8ptﬁéumg)a oh@nmptbqr)drbmwemaus aliptatiy laarinenarjd ANogrbborpig-aidret hyl - but yram
id
I( R)ez 2-[4-(4-fluoro-butoxy)-benzenesul f onyl am no] - N- hydr oxy3- net hyl - but yram
ge, (R - Eu(tHlerbm'e Iheimvéntidnaelatdscto zemethol ffartydatmentay cdhdifishscondistages,hy |

utyramd
(R E/2- [ 4ef@°&\'v6‘?‘1)"9;51’385’6%9)“%%‘Hz%§?8§\9f%‘ﬁ‘91 MR FORRTRRG RADINHYAan de)
Eg g {jwéﬁ?-}‘bldwbdgﬁgnﬁﬂ)ﬂxwdludmg\lﬂemetls‘?lhfﬁ alagd tatev h-therbyelitiesly @mmwna(r? de,

uqr o- but ox e esul f onyl am n ro opi onam de,

(R - - { 42B0HDES G FomRABY b ERPURIST 11 B APRLR SR Al A Arsa ¥ SRB BN Bran de.
_(5%) 2- [4p6.-3mfd¢bomﬂpaewma@pma@wlvbwwmn@]comuda oxy-4-met hyl -val eram
i de,
(R -2-[4-(3-fl uoro-propoxy) benzenesul f onyl am no] - N- hydr oxy- 4- et hyl - val er am

i de) The invention relates in particular to a method of treating warm-blooded ammals. includin
(R-2-[4-(4-11 uoro but oxy) benze g? ul foai}él am nol - N- hydr ox I -va er am
de and ( Rymang, AUEeRngir al“WPEBE@ ffera PasRs 8P ecill iR P

benzenesphhiedst & Aypetprolifehatie aiseade mﬁdwﬂesw@iden@mnm.onadmmm@amd -MMP,

anal o h the preparation described in )
pol yrrg)r/ \}%{mdﬂ@m{.ﬁ agsesladmmlstsénnb an anltlhyperprgﬁeratlvglly effegtlve amounto a

2-[4-(3- é&hﬁémf(!l@@fbymuié%?%ﬂ&%ﬂh?ﬂ@éﬁéhﬁéﬂll?@hé}#ﬁbldFs@ll(bhaﬁﬁhé‘rm&%uucally
2-[4-(3-fl uoro-propoxy)-benzenesul f onyl am no] - N- roxi/ acet am de and

2- [ 4( but 2ecepfable 9'!095%3%%&‘@1%@0( cmymeamei]amme@ hecfetrawa d éor srgh

pr epar edyrbiiniip@l 0gy Wi th the preparation described in Exanple 58) stage
58.2. 78.3: Conpounds of formula VII1 78.3.1: 4-(3-Chloropropoxy)
benzenesul fonyl chloride To a solution of 52.75g (0.265 nol) of

(3-chlor ¢n9weﬁm remészasétd he 128 oma cBhg@bh@S?]%grm@a $8} b'ftd ﬂﬁhrﬁfgc&@t dﬁ

I
(0.292 nol) chlorosulfonic acid in I'S added o%dvm se

at 0-5 camﬂw@blwalhwmbwethe inhitiiometddMPe qrMTdrMMﬁe@waazmqsunmment
t t gol ) of
oxa y1 - c oG nittely il gl b 9 plcprliof ot pdrmteficll cdfpokhion™ ) 3

t he ni xt tarase i teitherapeytisrtreagnentof the humamer animakhasly, lmpamwruf@ theured into
i ce- vvate erﬁ&%?&?&%ftu‘gﬁ&ﬁsm 2Cl12. The conbi ned extracts are dried over

MyS04 an concen under reduced pressure to give 58 5 g of
4 (3 chloropropoxy) benzenesul fonyl chloride; NVR(CDCI3): 2.26 - 2.36 (m

08 Hy e&éncg@" o dl]neﬁq%@%) aga, ?_ricfv ididal conditioh, pno%'a? )a?jm%ﬂsqgtlgﬁi and the

particular clinical picture, effective doses, for example daily doses of approximately 0.1 to

J

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 approximately 70 kg body weight.



Stage 78.3.1.1 i[3-Chloro a~ropoxy)-benzene To a suspension of 44g (0.318
mol ) of woa@dassz7n 300nml of acetone, 15g (0.159 nol) of pheowkp@ndeds8. 9 n
(0.191 not} of 1-bronp-3-chtoropropane are added successively at r.t. under
N2 at mosphere. The mixture is refluxed.j4®#r 6 h and concentrated under
reduced pressure. The crude m xture is diluted with cold 1 N aqueous NaCH
and extracted with AcOCEt. The conbi ned extracts are washed with H 20) dried
over MgS04 and concentrated under reduced pressure to give 26.25 g of
(3-chl oro- propoxy) - benzene (yield 83 %9; NWVR (CDClI3): 2.20-2.27 (m 2H))

3. 75 (t) TR InvdntlonGéidies aldo iol'l-:pr(érmaé’é’btlcéF&n?ﬂﬁaﬂons CofipfisiRd ah B¥redive: an?ot%'f)
7.31 (m 2H)) 78.3.2: 4- | uor o- pr opoxyJi - benzenesul fonyl chloride A

stirred eSPeciapapaAMoyBt ¢ t'M?n‘rS@Pt"erQOmle?%Q W@r@f’@ﬁ%‘ﬂﬂ igrhed digarders, of
d' hydr at ﬁne(a%tléegldg{edie%t Y@r:g@tﬁer'Mthedﬂéﬁﬂﬁéeuﬁléélly’ﬁc\:ebt%bfer@a?ﬁ&9 ttﬂfﬁ?@&ﬁt‘aﬁﬁl f¥r at

1-Bbrono-3-fl uoro-propane (1
15 m"rDI )toawal petemxf@dexamplf@rw ormalcewramtprahédmstmyen and\ma(bmaycm? 63

PCTEPOODGRAR i dod b TRUM il b Einisa|doifflbit

waz hed \Aprtgelai?ﬂ @peuln?mt cpmigrise theactivg irmmﬂi@mtwﬂper witicdily ends, joresxamplee -
Ium s N - - . y S

ol t (2. BPsg dghirhes, syt ARARREearElEBRAo, aRfbrofdhd) afyBhttafigton, ! |

SECI 2 (&xample 6iic) talnmwgm}]apimsa(ltsglzenebu sugtf asamasn'esiumhmg cialm:iurﬁétegrta.gzI { WIt .

e resi - -
w th o ety AR AV TotSs M AT oA lE BRGNS i Puliile Firordges)
(e\(/:%g) 5 ?t ﬂd% slgflaée estathes,ducke ds icarny wheat droicgistdrch,tdeta tin, mehyastiplosad; NVR

(1) 29 ) S S5 mnyiaefitosss oy By bfigfans) abilt o R isidenrbioryi ~°

c hl( or :c FIefoTbmmprelsearclgamagad algmn@aeap@r ﬁd;abyt:jaa(a;ﬂ Suph a9 $d1dlt1ht€algiyﬂbha|&i/6r of
4-(3-flug 0 enzene fonyl, chloride de anpl.

7803, o, R EEBRiIEs T GER AR, iy IvasSs Shdswestemers bis 2lshpoiabiado, .

411 |('|)B, 43|1§e lhlb phahhécologT&I@ a@lﬁ\]{d mmﬁﬁdplds 6Bthd.pFesent in vedntlon in the forrr]! of ] i

- (But - 3- eny| ox~t esul fonyl chl or Ilrre m xt ur t he sodi um
sal o BRI ETBANE o BRPBTonS o ey AL NGt Sugh soltens

et hanol é%réﬂe}ablﬁlsbfoﬁiﬁﬁhe%w§@I&ﬁcbné€dr)éuag§err sibns which, f3Nexdfdte (nlfeFhse 8P
mol ) and 4- br ono- utene (2.03 and refluxed for 15 h. The

sol vent \YQP'H%E%%RPSH'PE{S F*ﬁ 88’“81“?9 @ﬁ&cf'YPe'”B "%!\.‘ié'%ﬂqu teaethes with a egider,
cryst al | ionexanpdusdnriitdl, thh bemestiely praﬁrdo U6 e pHatiaéait tbalBdmpdsitonkinkdy at e

i s concentrated under vacuum unti | pr eC| pitate appears. After addition of
H20 the S sisElRadANd/Y raay F?'BEF'%%P’@@'%‘F@I i Q@B}Péﬁjpfeﬁ'é{ar"&%# §labilisgrsy watiieg

with col Qgéﬁt@ﬁhd/@pémm@mdrél\ﬁsbi&bﬂl@&sféa‘lt§‘for¢é§tﬂaﬁﬁg heosinidtl REskuRS hfdlol N vacuo
to yield the sodiumsalt of but 3- enyl o )-benzenesulfonl c acid. A

mi xtur e Byffers; hegqypsent ?he"f"%fe" jeal ?OWHBM'O%W highdna, ff cﬁ?e’i"f‘l‘én@’(‘ly'ﬁ?i others
treated ﬁﬁarhabelo%kélhf aivh %u()é:taﬁées, ﬁﬁzhgam#b)otléé‘ CbrWFedaQea i Inanfék l@{own

stlrrlng for . the residue is treate i ce-water and the
aequous B?faﬁ@ef%ﬂ‘?'aéleéﬁ’ maaRsohgonmentioaakixing a@nulavn@ t‘@@fﬁ@-ﬁl%ﬂg slissalving

layer s aéﬁygﬁqﬂ%ﬂ\d%rb@eéﬁ%sWéag%%ﬁcﬁﬁcﬁﬁnﬁ@g f%ﬂ‘/%'g&?@ Bé&&hy'iﬁsn‘( acuo to

yield the e conpound
5.77-5. 9epqrﬁa;lm9tql¥}1/oaowpmmatelyﬁozﬂ)actme ingredient(sl) , 2.51-2.66 (m 2H).
Exanpl e 79:

The following Examples serve to illustrate 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.



To a solution of 4.2 g (7.93 nmol ) of

2- [ (4- but wd emmpBDIXy- benzenesul fonyl )-(4-[1, 2,4]triazol PCT/EP00/07641

1-yl -benzyl)-am no] - N- (1- met hoxy- 1- net hyl - et hoxy) - acet am de (stage 79.6) in
100 mM of AcCEt, 28 ml of 5 N aqueous bygrochloride are added at r.t. After -
stirring for 5 mn, preci WO 01/10827 -64 PCTI EPOO/ 07641 pitates are
filtered off and dried in vacuo to give

2-[ (4-but - 3-enyl oxy- benzenesul fonyl)-(4[1, 2,4]triazol -1-yl-benzyl)-am no]-N
- hydr oxy- acet am de- hydrochl ori de salt as col orl ess powder. 'H NVR (400 MHz,
DVSO- d6) Tha short nained and mbbidMiatiods 6sed Isavedhd folldwihg riéaninds: J = 6.56 Hz),
4.41 (s, 2H), 5.09 - 5.22 (m 2H), 5,90 (m 1 H, 7.10 (d, 2H J = 9.04
Hz)) 7.45 (d, 2H, J = 8.56 Hz), 7.75 - 7.85 (m 4H), 8.25 (s, 1 H, 9.32
(s, 1 H abbgeviEtioadirs, 1 H. Stale 79.1: 4-But-3-enyl oxy-benezenesul fonic
acid sodiumsalt To a suspension of 25 g (108 nmol) of p-phenol sulfonic
acid sodium salt-dehydrate in 100nl of ethanol, 54 m of 2 N aqueous sodi um
hydr oxi dacoOEeO n‘aeéﬁcaﬁujetjﬂq gbter( 108 nmol ) of 4br ono- 1- but ene are
successively added at r.t. After refluxing for 15 h at 90 C) the m xture is
cool ed t ®MA C t oNeNdispethyrestamideat es which are filtered off, washed twice
wi th col gyyyet er  aipghbt foqqahmevacuo to give 4-but-3-enyl oxy- benezenesul f oni ¢
acid sodiumsalt. 'H'NWR (400 MHz, DVMBO-d6): 2.30 - 2.40 (m 2H)) 3.89 (t,
2H, J = OMSQ)) dimgthylsuifosidle m 2H), 5.70 5.80 (m 1 H), 6.72 (d, J = 11.4
Hz, & 96 (dg,egtrosp};y4 Hz, 2H). Stage 79.2:

4- But 3 enyl oxy- benezenesulfonyl chloride To a suspension of 13 g (62 mvl)
of 4-but h3- enyI oﬁ?U'lfﬁinezenesul fonic acid sodiumsalt in 25 m of CHzCl Z ,
24.1 Bleoride and 0.9 nl of DWMF are successively
added at r.t Aftek& '&"P?%g" 15 h at r.t., the reaction mxture is

pour ed i PG ce Nigh@ressura ligid etaromamrmnyer dried over MyS04 and
concentraned undﬁ{mduced pressure to give 4but-3-enyl oxy- benezenesul f onyl
chl ori de. H-NI\/R 2.55 - 2.65 (m 2H)) 4.14 (t) 2 H J =

6 6Hz) min0 - Snimutésn 2H) 5 72 - 595 (mM 1 H, 7.04 (d, 2H, J = 9.04

d) 2Hg, Stage 79.3: 4-[1,2,4]
Tr| azoI ?‘é benzé’#aeﬁyﬁ%}qﬁ@a solution of 6.44nml (60 nmol) of

p-fl uor othﬂaI dehycleari magripticirestinapge i di ne) 4. 14g (60 mmol ) of

1,2,4-triazol e, |) of copper(l)oxide and 9.12g (66 nml) of
pot asi umrgar bona?oﬁggnéeﬁ%%l vely added at r.t. After stirring for 18 h at
125 C, tA&Areact trrﬂnomnetura;:uds concentrated under reduced pressure. The
resi due ilut gﬂg 3 and filtered through celite. The filtrate is
concetra:rggdand %r d’ flash col um chromat ography on silica gel

(el uent : TRTHexan®-(1 ZAd@ﬂuro:.‘Z-dxdﬂ-pyndel NoNIi, N -tetramethylukér@itn tetpdludropotate gi ve

{11 azol - IS0 bend SHlRyAEHEE hﬁﬁﬁ*ﬁ’gpﬁ@&%&"ﬁi VR (400 M. CDCY): 7,61

(d, 2H, J 8.56 Hz), 8.09 (d, 2H) J 8.56 Hz), 8.59 (s, 1 H) i 0.10 (s)
1 H (m %Breefaﬂgﬁjscfo}tﬁe ﬁM%sf%tra%'é’la V\D 01/ 10827 -65 PCT/ EPOO/ 07641

b broad

d doublet

J coupling constant

m multiplet

q _quartet

s singlet

t triplet

ppm parts per million

T™MS tetramethyisilan



J =7.07 H)) 8.05 (d, 2H, J = 7.07 Hz), 8.16 (s, 1 H), 8.69 (s) 1 H))

10. 07 (s, wlp éi)108/j or product). Stage 79.4: (4-[1,2,4] PCT/EP00/07641
Triazol - 1-yl - benzyl am no) -acetic acid ethyl ester To a solution of 3.5 g
(20 mol) of 4-[1,2,4] triazol-1-yl- benégl dehyde and 4.19 g (30 mmol) of
glycine ethyl ester hydrochloride in 100m of CH 2Cl2) 4. 18 m (30 nmol ) of
triethyl am ne and excess of MyS04 (14 g) are successively added at r.t.
After being stirred for 18 h at r.t., the reaction mxture is filtered
through celite and concentrated under reduced pressure. The residue is

di luted We?et?erﬁfecﬁarﬁ%gﬁ' |tered again. The filtrate is concentrated under
reduced the crude imne. To a solution of the crude imne
in 12 m of MeOH, 0.756 nmg (20 nmmol) of ANabtidd is added at -10 C. After
being stirred for 1 h, the reaction is nched with sat. NH4Cl and the
reaction mxture is extracted with A he combi ned extracts are washed

with brine, dried over MyS04 andoconent/@d’ Undersr educed pressure. The

residue is purified by col ung chilomajogr on sil i ca gel (eluent:

n- Hexane: AcOEt =1:10) to gi veNheYfiLEg npound. 'H NMR (400 MHz, CDCh):
1.29 (t) 3H, J 7.04 Hz)) 1.90 (Dbg
4.21 (q, 2H, J 7.04 Hz), 7.49 (d, 3
Hz), 8.10 (s, 1 H, 8.55 (s, 1 H). Stage
[ (4- But - 3- enyl oxy-benzensul fonyl)-(4-[1,
triazol -1-yl-benzyl)-am no]-acetic acid ethyl ester To a solution of 2 g
(7.683 mmol ) of (4- [Ql 2,4] triazol-1-yl-benzylam no)-acetic acid ethyl
ester inTQ QﬂeSUTOfdi ageah?d (9hengi 508 mynolHarecadded sugcessively ungder an argon

4- but - 3- | i hyl
e SHABLSRRERHSEAR (GG 8R g TR SR ot
r.t., t helcpbddﬂ 29 mgrrp>8t1un@00 sFigallyuneat digtoyl alzp@garaméade (@34 £onlvR.9h mimadt
The Comﬁéﬁ&vfgégiﬁéﬁtﬁt #b‘?qs‘ﬂ ét%?bé't%esusgﬁhQGn %Wﬁi%réf}?agmgl tﬁy esin

19)) 3.43 (s, 2H), 3.88 (s, 2H),
fH)_= 8.56 Hz)) 7.64 (d, 2H J = 8.56

concentr at ed uce essure resiaue 1s puri
c hr omat owasheny with THiF (Ex)aTgelreaooogla/rspeated twicé with dneplo magentsl-ﬂ' ha/Blutrt@® MHz,

( £ H&Jreé%aﬂ% erm 4n 58?7\{ tﬁzl)ﬂ_f é}?%ltgﬂé&ﬁi&tﬁb L{Jré;?rgol %niib—lf-‘?gx)l%mz 54 07
( rr) 2H) d&h&ﬁomema% (:’(x])n The ipdua iD@edvid iR the suppod biritreating ¥he résin withia J =

7. "56 Hz) s?létu?rioil(_fﬁA Q@ggfd%@@%ﬁ@& 5?9§8//\;) %r A thinat 30%C 5&(9H%|?trat|§n Wis 1

8.55
2 [ ( 4- Buse&oreimnatogoub eleaeagesis Ichoied gut.(Fhe| résidud bbtained alfted filtratidnearad/iemaal noj -

N (L et B bR A8 R 6B 10 B2 2R3 RGH SR80 1
[ (4- but - Berzeriesulforyhrareins]tN-hpdrpky-3tphehil:stogibnamidazMB-(ES+): 503 (M+H)".
yl -benzyl)-am no] -acetic acid ethyl ester in 38 ml of THF and 38 m of

MeOH, 0.966 g (23 mmol) of |ithum hydroxi de nonohydrate and 4 m of H 20
ar e adde@taie N1 SPE&lymaf-beundE)+25AminorN-egdiory-3dhenil-propienarei@et i on m xture is
acidified wwth 2 N aqueous hydrochloride at 0 5 C and concentrated under
rreduced pressure to give [(4-but-3-enyloxy-benzensul fonyi)-(4[1, 2, 4]
triazol -1-yl-benzyl)-am no]-acetic acigd as a col orl ess powder. To a
solution of 3.76 g of the above prepfret i
1- hydr oxybenztri azole (HOBT) in 35 DMVF, 1. 61g (15.34 mml) of

O (1- net hyoxy- 1- net hyl - et hyl s nd 1.91 g (12.275 mml ) of
1- et hyl - 3- (3-di met hyl am nopr @@ added successively at 0
C. After being stirred for 3.5 h'2 Nhe _reactlon m xture i s poured

into ice water and the m xture i s ex : edvm OEt. The conbi ned
er l\/gSO concentrat ed under

extracts are washed with brine, drieH
reduced pressure. The residue is purified by col bwff chr omat ography on
silica gel (eluent: n-Hexane: AcOEt = 1 3 -- 1 4) to give the title
corrpound H-NI\/R (400 MHz) CDCh): 1.34 (s, , 2.55 - 2.65 (m 2H)) 3.29

(> 33 Thelgoninin g fuctSnfihendigioath nvﬁ-ﬁpﬁéﬂﬂ%a@wéféﬁ S By 52525
Hz), 7. %mbrorabthaawm $2AH2D miya®ladded TPHL (.76 &3.5084nmol)antiN-ethyldlisdd)

8.54 (s, 1 H) 8.62 (brs, 1 H. Exanple 80:
2-[ (4-But - 3- enyl oxy- benzenesul fonyl ) - (4-i m dazol - 1-yl - benzyl ) - am no] - N



hydr oxy- acet am de- hydrochl oride To a solution of 0.39 g ( 0.74 mol ) of
2-[ (4- but wb emyoBpxy- benzenesul fonyl ) - (4-i m dazol - 1yl - benzyp¢rapvordksiN- (1-rn
et hoxy- 1- met hyl - et hoxy) - acet am de (stage 80.4), 2.46 ml of 6 N aqueous
hydrochloride is added at r.t. After beijqg stirred for 15 mn) the reaction .
m xture is neutralized with sat. NaHCO3 and extracted wth AcCEt. The

conbi ned extracts are washed with brine, dried over MyS04 and concentrated
under reduced pressure to give 2-[(4-but-3 ) ) ) )

enyl oxy- pepyianine(t-8ayml)5. ?gmrmlb r stirring tq55/ip the mitwejis AddRAtO ALYt ani d
e as a colgy [ 7 I L. bove
pr epar ed%hycfirr&? 'gg%‘gﬁ?"&éef'ﬁ (%grq'j bg?'“ HB E));lggéﬁe&?ﬁ et 1!53‘703h %1a1q€tg'£s

hydr ochl and dee iesuling stspangiontshakenjatrdy for 46 i Tihe rnnéunee%ltﬂte\rwmami theunesini s

o BB Py 368 iy

4.07 (t, itdpedted vdthe2trzghly grep@redamixird of B-(9Buerebyld®tHoxycatbhnyl)sD-phenyls. 90

(1 4y 4] o 70 g S bl Ayl g T

01/ 10827 5:BmBiofige diBiotométhhne/OM01 -1 (29 i aftar) 61k thedsusPETsiEPRANSRENdTO a

sol ution of 20 161. [ ), of fl uorabgenzal n,300.mM o

Tor b o ( S8t mflasied it .y Bt B0 38 BUA o heeael b

(ig(r) b(c):nat @r@faﬂoﬁér&pﬂhﬁ' (S)t)ﬁpHﬂwedndtdldhldroméfhhﬂé (i e rshmrtm?iotft@me&é h a'(t]I
cooled to.r.t th ice ter an

t hen the Sﬁf"ﬁ’h é é““é)‘@’fb thvargrp]arg‘ &'ﬂ""%ﬂf%qg@fﬁ‘a? 'R%'H{‘ﬁer‘ﬁg% extracts

are concess it Attetfgstion, ﬁﬁ%‘fn@deﬁ |§$6p5a¢ed WidH With ﬂesmuldmammdthdﬁdaﬁpaﬁdnﬁ@ hyde

as a pal e yell ow powder .38 (2, 1

H, 7.59S tlonHT 9sus3er§gar]_|§)ﬂlter¢&9 e(rgsm Ivagbpe(gj\glt!bglclelmo‘r}qlhaqpl_?gxb 56 Hz),
10. 05 ( S)altdrling ﬁtazep}o&&ho?an& ﬂmhmdiﬁétﬁbnelfzkb dmwhambﬁ@x@q@ﬂame@m d

met hyl ester The tit]e conpoun r epar.ed same panner as
(4-[1,2, A!]acqq,.ﬂamwdw mwm&mg am'mNdmdaom%meka@Ploonge 79. 4).
H-NNR(4OOM—|z CDChb) : 192(brs lH) 3.45 (s) 2H)) 3.75 (s, 3H), 3.86

(s 7.20 7.27_(s H) ) 35 (d, 2H, J = 8.56 Hz), 7.45 (d)
2H) J = é_w;]:é}l’otyrr@gbpgnd RHy- Hyg{%y@henyl- -(4-propoxy-benzenesulfonylamino)-

[ (4- But-%—r@my,gémmébenzensul fonyl)-(4-imdazol-1-yl-benzyl)-amno ]-acetic

acid nmethyl ester The title conpound is prepared in the sane manner as

[ (4-but - 3-enyl oxy-benzensul fonyl)(4-[1, 2,4]triazol -1-yl-benzyl)-am no] - acet
ic acid ethyl ester (stage 79.5). 'H-NWR (400 MHz, CDC13): 2.55 - 2.65 (m

2H), 3.59 (s, 3H), 3.95 (s, N 4.05 - 4. 10 (m 2H) 4 51 (s, 2 H), 5.10 -

5. 25 2H), 5.85 - 6.00 . 6. 99 04Hz), 7.20 1
(%, 20 A Héu—os Eﬁ 4()\(\ ) = 8.56|(—|§g,

H) 7.27 (s, 1 H) 7.35,
7.83 (d, 2H, J = 7. ¢ —44-0(_: St 80. 4: _
2- [ (4- But - 3- enyl oxy- ben2esésullf onfll ) - §4- % dazol 1-yl - benzyl ) - ani no] -. N( 1ne
t hoxy- 1- net hyl - et hoxy) - acet g&mgle The3{j conpound is prepared in the
sane manner as

3

2-[ (4-but - 3- enyl oxy- benzenesult onyl ) - (4-K¥#2, 4] tri azol - 1-yl - benzyl ) - am no] -
N ( 1- et hoxy- 1- net hyl - et hoxy)-acet am de (stage 79.6). ' H NWVR (400 MHz,
CDCb) : 135(5 6H)) 2.55 - 65(m 2H) 328(5 3H)) 3.73 (s, 2H)) 4.05

- 4.15 10 - 5.
7.01 (d) @MO@FQ?BO g@é:m)ol) rpsmr% stageﬁﬂ ai;e %geégucqespbvely-prgglcmq)'ormqhage -
Ei) )568H$)2 (Zr?xl)%d(rﬁ’eth Eminbpyridiné &, 0.638 nntdl), 44rbpokybeRz&rfestionyl éniBhdd s) 1

(309.8 mg, 1.32 mmol) dissolved in dry dichloromethane (1 ml), and N-ethyldiisopropy!-
amine (0.28 ml, 1.64 mmol). After shaking for 15 h at r.t. the suspension is filtered and the
resin washed with dichloromethane (3x), alternating with DMA and H ,O (2x), 0.2M aequous
citric acid, alternating with DMA and H,0 (2x), altenating with 2-propanol 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-benzenesulfonylamino)-propionamide.



WD 01/ 10827 -sa PCT/ EPOO/ 07641 Exanpl e 81:

2- [ (4- But w emyspxy- benzenesul f onyl ) - (4- nor phol i n- 4-yl - benpyir)erasiored] - N
hydr oxy- acet an de- hydrochl ori de The title conpound was prepared in the sane
manner as the title conpound of Exanpl eggo "H NWR (400 MHz, DWVsO-d6): 2.40

- 255 (m 2H), 3.00 - 3.10 (m 4H, 3.75 (m 4H), 4.05 (t) 2H, J =
6.52 Hz), 4.20 (s, 2 H) 5.00 - 5.18 (m 2H)) 5.75 - 5,90 (m 1 H, 6.89
(d, 2 H J=8.56 H), 7.00 - 7.10 (m 4H), 7.70 (d, 2H, J = 8.56 Hz),
10.41 (brs, 1 H). Stage 81.1: 4-Morpholin-4-yl-benzal dehyde To a sol ution

of 15 g ElfApi8é2wely) of p-fluorobenzal dehyde in 200 M of DWF, 16.8 ¢
(193. 4 nmol ) of nor pholine and 33.36 g (241.7 mmol ) of potasium carbonate

are added successively at r.t. After being stirred for 8 h at 100 C) the

mxtur o RORGUER o AR 18 icling ok el ¥ohe o ERHBieR 937 a1y BbanRa

mxture I's e

concentrated under reduced pressure and pur|f|ed by silica gel colum
chl omat og ' : =317 LUgrvc
4- mor phol Ibenzal dehyde %&400 VHz) CDCb): ?Mdg'\ss +) 40 (m 4 H,
3.85 - 3. 692(d , = 8.56 Hz), 7.77 il = 8.56 Hz),
9.80 (s) (4- I\/brphol in-4-yl- benzyl an nqm+pqyet| C aci d
n"ethyl els al= alaaaValll Y2 D e.n.a ed ala gane anne as
(4-11, 2, A]tra azorcﬂii‘yﬂfiﬁ%ﬁWr%%awééﬂrweéeﬁwvat(ﬁyr ester (stdge 80.2).
"H VR (400 Mz, (S bonay it Ryl ddy-o 3.18 [(m #gH), [3.41 (s, 2
H, 3.85 - 3.90 b by e;wﬂy)e' { y%llr_c'!)%\] —ew56 Hz)) |7.23 (d, 3H, J = 8.56
Hz). Stage 81. 3:|bu ram| e
[ (4- But -3=emytoxXy T I = AT =¥ —temzyt)=anino] - acetic
acid nmetyl byestg ('#b!ﬁ?r(?Fglueaoer‘rﬂraoga#‘}qbréﬁé”réghgérhé’y (ré'n tlhe sane nmgnner as
[ (4- but - 3- eny| oxlymbthoxghenzyisarpinp}-N-Hytdraxyg-methykzol - 1-yl 488nzy|
) -am no]} acetic %@ag}kﬁ%l ester (stage 80.3). "H NWVR (400 WHz,| CDCl 3):
2.50 - 2.62 (m_ . 3. - 3.20(m 4H)) 3.56 (s, 3H), 3.82 -13.88 (m
ASH—%% 3. 290(()81( mzI-DM)Q-%(S-cmoﬂd)pr@pj:xﬁ-lﬁ)anze(he%ﬂlfc(rwj] (g#—%; (5le H 5._2§ gn%mzllz?zg)
7.13 (d,| 2H J 5 @F%‘é”‘h?%%‘g}) %’T‘”EF"BNJ’E’Q'°XX'5"Q’"%& St a&g 81la:
2-[ (4- Bu%t 3- enyl dmtydaeﬂdenesul fonyl ) - (4 mor phol i n- 4 yI - benzyl ) 4am no] - N- (1m
et hoxy- 1j—-rethy ¢ aeetam 1/ 10324 —69—RHCH-EPOO/0{641 The
title Cﬂrrpmﬁﬁd i|s #é%ﬁﬁﬁ”? ﬁe‘iﬁ?/@ [ééwu?fﬁrm%?mﬂ%
2- [ (4- but - 3- eny| [penzeRESABAYI)-amino)-N-hydroxy-3-methyl- 473
butyramide
6 (R)-2-{(4-fluoro-benzyl)-[4-(3-fluoro-propoxy)-
benzenesulfonyl]-amino}-N-hydroxy-3-methyl- 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-fluoro-butoxy)-
benzenesulfonyl]-amino}-N-hydroxy-3-methyl- 487
butyramide
9 (R)-2-{(4-fluoro-benzyl)-[4-(4-fluoro-butoxy)-
benzenesulfonyl]-amino}-N-hydroxy-3-methyl- 471
butyramide
10 (R)-2-{[4-(4-fluoro-butoxy)-benzenesulfonyl}-(3-




sul fonyl)-(4-[1,2,4J

triazol - 1wo ebeszyl ) - am no] - N- (1- met hoxy- 1- net hyl - et hoxy) - RCEiERM0/OME41 St age
80.3). "H NVR(400 MHz, CDCl~): 1.35 (s, 6 H, 2.55 - 2.62 (m 2H), 3.10 -
3.20 (m 4H)) 3.29 (s, 3 H), 3.66 (s, 24g.- 3.80 - 3.8 (m 4 H, 4.05 -
4.15 (m 2H), 4.26 (s) 2H), 5.10 - 522(m 2H), 5.83 - 5,95 (m 1 H), 6.83
(d, 2H, J= 9.04 Hz)) 7.00 (d, 2H, J 856 Hz) , 715(d) 2H) J 9.04 Hz),
7.79 (d, J S-—5-6—Zlr—8-—A7 bt T_,u"p' e—82—A—aralogy to
Exanpl e R e AN oD a) 483
2-[(2- Q/cl opropy Bithamiddenzenesul fonyl ) (4 [1, 4] trli azol - 1-yl|- benzyl ) -am
nO]-Nhyd C acet am de-hvdrochl o
2-T(¢ycl (Fﬁ@(894‘19%%'@%@&!/?8%9')359'19’[}@ (4-chorg-j fazol - 1- yl -lbenzyl ) -anmi n
o] - N- hydr oxyacet g
2- [ (3- Fupyl net hap v-ﬁn%ﬁ@ﬁ Hl‘o ?Yp%u%rﬂnrlqea7nl - 1- y‘}e-ﬁjpmyl ) -am no] - N
- hydr oxyhcet!&ni db(ﬂ);aii(wm-awemlexwaenzmesulfonyl) -(4-fluoro-
2-[2-(3-Furyl)eth |azoI-i | - bgnzyl ) -am no]
- N- hydr okyacet an %*P{B%r 0cC I or &%'%QZ TQ@}QH&F%&J In anal ogy to Exanple
69 the fpll dai ng @rﬂa@&hdsa-@ayloby}bpnwwselibnya)(s-
2-{[ 4- But - 3- I ) | f on ridifne-2:yl) ngt hyl - am no} -
~ ﬁ[y " ox yacefgryﬁ g@%&oﬁ%gﬂfﬁ)“am% SNl hydfody -3 RlethyRY 464 ) Mt hy )
2- { [ 4- Buf - 3- eny| pytyfaenidenesul fonyl ] - (2-f 1 uor o- pyri dijne-4-yl) mQt hyl - am no} -
N- hydr oxlracetam 3
2-{[ 4- Buf - 3-1ényl o@ %@ﬂ?@h%%ylf’l%??]‘zws\‘"f%p64pyri di|ne- 3-yl ) ngt hyl - ani no} -
N- hydr oxlyacet am d@ethoxy-benzyl)-amino)-N-hydroxy-3-methyl- 463
2-[ (4-Bug - 3- enyl pxy- benzenesul fonyl ) - (pi peridi n-4-yl -inet hyl ) - arfi no] - N- hydr o
xyacet anj de- hydr pRHYGMItR ¢) _
2- [ (4- Buf- 346nyT Dp)- @&ﬂg@@ﬂ%kﬂ -blOPYXy)-BetzBfdsuftoAyi)i@y ! -[met hyl ) -am no] - N- hydr o
xyacet am de- hydrpchl ori
2-[(4-Buf-3-enyl omytmﬂén&mmwwbxdmmeplpnammy| -|ret H87) - anfi no] - N- hydr o
xyacet anfdegydr e C 0071107641 Exanpl e 84: In
anal ogy to aarrp @8%([? ec?lg"l é'mm’?’%‘“%ﬂ% bryaet(h} e |prepar ed:
2- [ (4- Buf - 3- eny| pegthosyrbenad)aminey-N-hydoxygyropionardida- 1- v )455'enz>JI ) - ami no] - N-
hydr oxy 17 (R)-2-{(4-chloro-benzyl)-[4-(3-fluoro-propoxy)-
benzenesulfonyl}-amino}-N-hydroxy-propionamide 445
18 (R)-2-{(4-fluoro-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-propionamide 441
20 (R)-2-{(4-fluoro-benzyl)-[4-(4-fluoro-butoxy)-
benzenesulfonyl]-amino}-N-hydroxy-propionamide 443
21 " (R)-2-{{4-(4-fluoro-butoxy)-benzenesultonyl}-(3-
methoxy-benzyl)-amino}-N-hydroxy-propionamide 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-chloro-
benzyl)-amino]-N-hydroxy-propionamide 439
24 (R)-2-[(4-but-3-enyloxy-benzenesulfonyl)-(3-
methoxy-benzyl)-amino]-N-hydroxy-propionamide 435
25 (R)-2-[(4-but-3-enyloxy-benzenesulfonyl)-(4-




acet am de- hydrochl ori de b)
2- [ (4- But w®» empBzixy- benzenesul f onyl ) - (4- (pi peri di n- 1-yl) - brazEP)O/@EEIN0] - N- h
ydr oxyacet am de- hydrochl ori de c)
2-[ (4-But - 3-enyl oxy-benzenesul fonyl )-{4361, 2, 3-triazol -2-yl)-benzyl)-am no]
- N- hydr oxyacet am de- hydrochl ori de d)
2-[ (4-But - 3- enyl oxy- benzenesul fonyl )-(4-(tetrazol -1-yl)-benzyl)-am no] - N hy

droxyacﬂtam de—Rydroeh-or-de—e)r—24{4-But—3-—-emHoxy—benzepesw-fonyl ) - (4- (1

(3, 4-trifazol - 1- | PeHEREHPYIARTIBPH NEWSERYsRIORIRAMRITE e - hy drbton orfi de f)

2. 1 (4~ BT~ S8 T QRS eA AR BLR D CAtokprépag) T 220 - -¥T) - Dgnzyl ) - ani no]
-N-hydroxy acet gm de-hydr ochl ori'de 2,

2- [ (4- But - 3- enyl WBM@@%‘I}EWT‘? ydroxysg-ehemy-- yl )|- berfB/i ) - gmi no] - N- hydr
oxyacet gm de h) | hropionamide . . .

2-[ (4-But-3-enylloxy-benzenesul f onyl ) - (4- di net hyl ani hadbenzyl ) - ai no] - N- hydr o
Xy acet am d&7 hydr(&342-{{#-{3tehlplo-propoxy)-benzenesulfonyl]-(4-

2L (- But -5 eV G BBRARSSHITOR k-4 Ardfy! ) - Periey! JgAm ndl - N hydr oxy

2- [ (4- But - 3- enyl |qpegpibeamnigteesul f onyl ) - (4- (t hi en-5-yl)-|lbenzyl ) - amni no] - N- hydr o
Xy- acet aprde-H)

2-[ (4-BuUt - 3§%nyl o(ﬁ}tzb‘éﬁé%ﬁ'é'g[ﬂ'?’BH%})'-bFHZ?ﬁ?PHmeHQz- yil et hyl - bgnzyl ) - ami no]

-N-hydr oxy acet driémoky-Beanin-amindpNEyargxyes-Bienyl-n  ana

| ogys330 Exanpl e 68 the

foll ow ng conpounds can pbe prepared: a)
2-{[ 4- (3-chl or o-|#"BRBRYT" Benzenesul f onyl ] - (4- (mor phol fi n- 4- yI et
2 {143 chlor o o apay) bencenceoty SeE BB E 4y et 1)
dr oxyacelt ani de d)methoxy-benzyl)-amino}-N-hydroxy-3-phenyl- 533
2-{[ 4- (J- chl or o-|psrgperamideenzenesul fonyl | - (i m dazol - 4-yl et hyl)
droxyacetanm de d)
2- {[ 4- (3- chB@r o-|pR}2clt4-phioembenryddiSfiyorp-grapaxy}- t ri gzol - 3- yl g
pCTi Erog) 7641 30007 PR ARRON e EBhEED: T J5 %ot
conpounds of t hg fropinodmide nentioned in the precedi ng Exanpl es
I ngredi gnt~zgre F[h‘)”é‘?{'(f-‘riu&%-t;e‘hizlyl)’-ﬁ?-(3-f|uoro-propoxy)—
benzenesulfonyl]-amino}-N-hydroxy-3-phenyl- 505
propionamide
32 (R)-2-([4-(3-fluoro-propoxy)-benzenesulfonyl]-(3-
methoxy-benzyl)-amino}-N-hydroxy-3-pheny!- 517
propionamide
33 (R)-2-{[4-(3-fluoro-propoxy)-benzenesulfonyl]-(4-
methoxy-benzyl)-amino}-N-hydroxy-3-phenyl- 517
propionamide
34 (R)-2-{(4-chloro-benzyl)-[4-(4-fluoro-butoxy)-
benzenesulfonyl]-amino}-N-hydroxy-3-phenyl- 535
propionamide
35 (R)-2-{(4-fluoro-benzyl)-[4-(4-fluoro-butoxy)-
benzenesulfonyl}-amino}-N-hydroxy-3-phenyl- 519
propionamide
36 (R)-2-{[4-(4-fluoro-butoxy)-benzenesulfonyl}-(3-
methoxy-benzyl)-amino}-N-hydroxy-3-phenyl- 531

hyl ) - benzyl)
-am no}- N hy
-am no} - N hy
t hyl ) - am no}
S

ne of the
as active




Conposition Active ingredient75.00 gLactose750. 00 gAvi cel

g(m crocrwg alidosrve cel | ul ose) Pol ypl asdone XL30. 00
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dR)-2-[{4-buts3-eayoxy-benzenpasianylh(4-chionor ¢

mﬁﬁﬂyﬁpﬁﬁﬂﬁgﬁﬁw-é’y%FMmﬁé%%R%%%ﬁgglj

[ pno

b [E
082

bsent appl i

cation are

gqulltre]ICS

PCT/ EPOQJ 07891
130. 0055{150. 0037
0790. 00075. 8500.

(R)-2-[(4-but-3-enyloxy- benzenesulfonyl) (4-ﬂuoro-

3%?8"}}5'} 6}59%6%9&%6803@% 6220, 00§

B RORIS LY

001%5@0 0

0140. 0690. 001
2900. 01040. 006

382a0. 001844@15Q. (

007483aq. 00033. 6

H230- BﬂthlgﬁilExyOBQﬁ@neﬁﬁl@nﬁ)l@w 5107

940 002%0 005684a0. (?‘23 0. 01470 ¢
methoxy-benzyl)-amino}- roxy- -phenyl-
propionamide

198

511

p82¢0. 0107%. 1030. 00530.

WO 01/10827 -73

41

(R)-2-[(4-but-3-enyloxy-benzenesulfonyl)-(4-
methoxy-benzyl)-amino]-N-hydroxy-3-phenyl-
propionamide

511

42

(R)-2-{(4-chloro-benzyl)-[4-(3-chloro-propoxy)-
benzenesulfonyl]-amino}-N-hydroxy-4-methyl-
valeramide

503

43

(R)-2-{[4-(3-chloro-propoxy)-benzenesulfonyi}-(4-
fluoro-benzyl)-amino}-N-hydroxy-4-methyl-
valeramide

487

44

(R)-2-([4-(3-chloro-propoxy)-benzenesulfonyl]-(3-
methoxy-benzyl)-amino}-N-hydroxy-4-methyl-
valeramide

499

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

valeramide

499

46

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

487

47

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

valeramide

471

48

(R)-2-{[4-(3-fluoro-propoxy)-benzenesulfonyl]-(3-




What
| )

S

PCT/ EPQ@ @/foddh ~ R3 O A O HONH N~8~0 R1L R2 ~ |

clainmed is: 1. An a-am no hydroxam c acid derivative of

~OR~G ( P¢TEREy€6M R

hydr ogen, substituted or unsubstituted aryl) |ower alkyl, substituted or
unsubstituted carbocyclic aryl-lower alkylL, substituted or unsubstituted
het erocyclic-l ower al kyl, substituted or unsubstituted C 3-C~-cycl oal kyl,
substituted or unsubstituted C 3C~ cycl oal kyl -1 ower al kyl, hydroxy-I| ower
al kyl , | pwer—alkoxy-tower—alkyl  —lower—allod-Lt-hi-o)—sulfinyl —or
sul fonyl ) - | ower |[PRYEXY-RANF-aroRNAVIIYStmetib- or [di - 145Rer
al kyl am jnol ower [|aldfatbhmid@? | s hydrogen or |ower alkyl;l R3 is sulgstituted or
unsubstifuted CR-C--cycloalkyl substituted or unsullstituted garbocyclic
aryl, supst #9ut ed(Ror2-(dréhiuerptpieraxyhbengepesdiongll-éd-y| ,| substi tutled or
unsubstif uted heft O¥Eb¥hav i mih SR hvaFsY L 4- e C -03 aljgul en
unsubstifuted or @E stit ubzgo?oin)‘/' P‘Qﬁeﬁaﬁﬁ n’étquygl -5, IRis - C|l-al kyl ,
whi ch i s} nono-, |dvaleramide i substituted by hal ogen) nitjro, |ower |acyl oxy,
trifluorpmet Buxy, X X) hM--N_-z ”5[1-‘- &‘l.l|l 'j e Laubati tuted—or—qubstituted C
3-Cshet er oa‘fsyl clo B%ﬂgl ﬁgwg%gg%y th ﬁej%gr oa?’gr)ns sel gcted from|t he group
consi stijng of O] lererededlfonyl)-&BinG}-Nahyjdeowy-4-arettyd- C~- gl kyrdplt, whi ch in each
case i s unsubsti tuq&ed or nono-, di- or trisubstitutedq by hal oggn) nitro,
| ower aclyl oxy) t[r Y398ty t hoxy, cyano, C 3-Cbcycl oallkyl or ungubstituted
or substjtused ( @)eHiditcmoAssngy))-HRP@PIUGOBItoRPE or tvio het eroatlons sel ected
from thel group cfonsi Stiﬁ?-ﬁ of O . S ﬂ]dyéi\l; and pharmacqutically gcceptable
prodrug deri vat i MReNZeagsHItoRYl-ARINAIN-ydrexy-4; ‘abl e [sal 1489t herleof . o)
onos2~ -[74 2. A cedramhigh of formula | according to cljaim1, whgrein R is
hydr ogenj—lower | kyl
52 (R)-2-{[4-(4-fluoro-butoxy)-benzenesulfonyl}-(3-
methoxy-benzyt)-amino}-N-hydroxy-4-methyl- 497
valeramide
53 (R)-2-([4-(4-fluoro-butoxy)-benzenesulfonyl]-(4-
methoxy-benzyl)-amino}-N-hydroxy-4-methyl- 497
valeramide
54 (R)-2-[(4-but-3-enyloxy-benzenesulfonyl)-(4-chloro-
benzyl)-amino]-N-hydroxy-4-methyl-valeramide 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- A77
valeramide
Example 58

the formul a
S

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



r cT~EPOQO 0o~6m nonocyclic or bicyclic carbocyclic aryl which is

unsubst i t weeel/ms2mono-, di- or trisubstituted by | ower al kptcrEP@VES41al kOXY,
hydr oxy, hal ogen) cyano, trifluoronmethyl, phenoxy or phenyl which is
unsubstituted or substituted by |ower akkoxy, |ower alkyl, halogen, cyano,
vitro, trifluoronmethyl or |ower-alkyl enedi oxy; nmono- or bicyclic

het erocyclic aryl which is unsubstituted or substituted by one, two or nore
i dentical_ or di fere t  subs nts eI d fromthe grou si sting of
free, et 18 PMmeY: '5@6’ ed At N‘E’oﬁ }gﬁﬁibﬁﬁ@es%}’@a iebecp?%%@P eyl t hi o,
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61 2-{(4-chloro-benzyl)-[4-(3-chloro-propoxy)-
benzenesulfonyl}-amino}-N-hydroxy- 447
acetamide
62 2-((4-fluoro-benzyl)-[4-(3-fluoro-propoxy)-
benzenesulfonyl]-amino}-N-hydroxy- 415
acetamide
63 2-{[4-(3-fluoro-propoxy)-benzenesulfonyi]-
(3-methoxy-benzyl)-amino}-N-hydroxy- 427
acetamide
64 2-{(4-chloro-benzyl)-[4-(3-fluoro-propoxy)-
benzenesulfonyl]-amino}-N-hydroxy- 431
acetamide
65 2-{(4-fluoro-benzyl)-[4-(4-fluoro-butoxy)-
benzenesuifonyl}-amino}-N-hydroxy- 429
acetamide
66 2-{(4-chioro-benzyl)-[4-(4-fluoro-butoxy)-
benzenesuifonyl]-amino}-N-hydroxy- 445
acetamide
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with AcOEt The AcOEt solution is filtered again to remove triethylamine hydrochloride and
the filtrate diluted with toluene and concentrated under reduced pressure (azeotropic
removal of H.0) to give 91.3 g of [(4-methoxy-benzylidene)-amino)-acetic acid methyl ester
as light yellow crystals; NMR (C¢Dg): 3.18 (s, 3H), 3.34 (s, 3H), 4.13 (s, 3H), 6.69 (d, 2H,
J=8.56Hz), 7.70 (d, 2H, J=8.56Hz), 7.79 (s, 1H).
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acceptable salts thereof. 7. A conpound of formula | according to claim1,
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(0.163 mol) of 4-(3-chloro-propoxy)-benzenesulfonyl chloride in 100 ml of dioxane is added
at 0 - 5 °C. The mixture is allowed to warm to r.t. and stirred for 3 h. The reaction mixture is
neutralized with 1N HCI and extracted with AcOEt. The combined extracts are dried over
MgSO, and concentrated under reduced pressure to give {[4-(3-chloro-propoxy)-
benzenesulfonyl]-(4-methoxy-benzyl)-amino}-acetic acid methyl ester; NMR (CDCl 3): 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 (t, 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=9.08Hz), 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 mi of MeOH, 500 mi of THF and 200 ml of
H.0, 11.3g of LiOH:H ;0 (0.27 mol) is added at 0 - 5 °C. The mixture is allowed to warm to
r.t. and stirred for 4 h. The reaction mixture is concentrated under reduced pressure and
diluted with H,O and AcOEt. After acidifying with 2N HCl at 0 - 5 °C, the mixture is extracted
with AcOEt. 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 (CDCL): 2.25 - 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=8.56Hz), 7.13 (d, 2H,
J=0.04Hz), 7.82 (d, 2H, J=9.04 Hz).
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9.04Hz), 7.02 (br s, 1H), 7.15 (d, 2H, J=8.56Hz), 7.77 (d, 2H, J=8.56Hz), 8.85 (br s, 1H ).

Stage 69.1:
A solution of 31.4 m! (430 mmol) of thionyl chloride and 0.2 ml (2.58 mmol) of DMF was

quickly added to 10 g (43 mmol) of 4-hydroxybenzenesulfonic acid sodium salt under N »
atmosphere. The resulting mixture is stirred at 65 °C for 6 h. At the end of this time, the
mobile, nearly homogenous reaction mixture is poured on ice with vigorous stirring. An oily
lower layer is produced and which is dissolved in 100 ml of CH ,Cl,. The aqueous layer is
extracted with CH.Cl, and the combined organic solution is dried over MgSO 4and
concentrated under reduced pressure to give 8.19 g of 4-hydroxybenzenesulfonyl chloride;
NMR (CDCL): 5.3 (br s, 1 H), 7.01 (d, 2H, J=9.08Hz), 7.94 (d, 2H, J=9.08Hz).

Stage 69.2:
To a solution of 8.7g (45.2 mmol) of 4-hydroxybenzenesulfonyl chloride in 80 mi of CH ,Cl,,

a solution of 6.75 g (32.3 mmol) of (4-methoxy-benzylamino)-acetic acid methyl ester in 20
mi 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,0 and brine, dried over MgSO, and
concentrated under reduced pressure. The residue is purified by column chromatography
on silica gel (eluent; AcOEt:CH.Cl, = 50:1 ~ 5:1) to give [(4-hydroxy-benzenesulfonyl)~(4—
methoxy-benzyl)-amino}-acetic acid methyl ester; NMR (CDCl3): 3.67 (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=10.64Hz), 7.15
(d, 2H, J=8.6Hz), 7.82 (d, 2H, J=10.64Hz).
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t her eof . 0.24 g (5.7 mmol) of LiIOH mono-hydrate is added in portions and the mixture is stirred for
30 min at 0 - 5 °C. After stirring for additional 3.5 h, the reaction mixture is acidified 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-(4-fluoro-butoxy)-
benzenesulfonyll-(4-methoxy-benzyl)-amino}-acetic acid; NMR (CDCI;): 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=6.04Hz),
4.55 - 4.65 (m, 1H), 6.84 (d, 2H, J=8.56Hz), 6.98 (d, 2H, J=9.08Hz), 7.14 (d, 2H,
J=8.56Hz), 7.81 (d, 2H, J=9.08H2).

Stage 69.5:
To a solution of 20 g (123 mmol) of N-hydroxyphthalimide in 360 mi of CH sCN, 26.42 ml

(276 mmol) of 2-methoxypropene and 42.36 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 ml of sat. NaHCO; and concentrated under reduced pressure. The residue is extracted
with EtOAc and the organic layer is washed with H .0 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=5.56Hz, J=3.0Hz).
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(R) -2-{[ 4tdqa-d9-0r O- propoxy) benzenesul fonyl ] - (4- met hoxy- benzyl ) -am no}-N-h
ydr oxy- 3ne

(R -2- {(Ioaﬁoaﬁ@n@iﬁim (SR8 o) of & J-pethpsk I meter-ethexyispipagie; L adiangyn N- hy

dr oxy- 3- BB bpéhé ghd 90 m| MeQH, 191.2 mi (191.2 mmal f 1M Hyd THF i
(R -2- {(gBFFMUoro e%z o{ g m( mmo zoenes ¥ razme n -am I"ISO} N- hy

dr oxy 3- ﬁé@epg/qilpgwgspmpﬁéo mm at0 - sug)é C;\fgr S rrmg for2 hatr.t., the mlxture is filtered to
(R) - 2-{ (fsrh %mg&lm%v&cﬁepda&s( Fh kit ROABM Al YR P RRRIELA PRl 2 No} - N-hy

dr oxy- 3- et
(R) - 2 {(exmﬂteﬁwnmeW@ylm[aﬂn(mned extrastsare waghedwit 40 &6 Mabhydriedzavieno} - N- hyd

r oxy t

(R 2°( (et P LB ynder reduced pressurs tooivo O(t-methowy. Lmathicetiyly 1 g

r oxy- 3- mbydirpkydaminpeahiviR:( CDCL ): 1.36 (s, 6H), 3.25 (s, 3H), 4.95 (br s, 2H). _

(R -2-{[4-(4-Fl uoro-but oxy) - benzenesul f onyl ] - (3- met hoxy- benzyl ) -am no}- N hy

dr oxy- 3net hyl - but yram de,

(R - g [ ( Stdet6937:enyl oxy- benzenesul f onyl ) - (4-chl or o- benzyl ) - am no] - N- hydr oxy

-3-nmeth ut yram d .

(R - 2- [ (ASAROMECHETP 425 94 1omal el Aparash 4 CAMPraRSIRYLRABANSSUIAMETAN, hyar oxy
- 3- met hy nintoxyalvercgl)-amino}-acetic acid and 0. 27 g (2 mmol) of HOBT in 4 ml of DMF, a

(R -2 (4o Y 5 OO IRSRSRA Ry DRISISIRS AY  oFiR Py lr ox

y- 3- net hy

( Ré 2- [ ( 62804 eﬁNBGJU werg-sueoessiveyuaddedydt P 31 -"Crindabey midearaywas stifiedddr \Nhhydr ox
y- 3-met h

l.but
(- oo [ MBEERRIREIoS Stcitional 2h a1, npualitys i a0 v AT SAZSF W o) - N
ydr oxypr prnmdﬁmblné&)@%&@a Qried BvétGIgSPPMdDddntentrated under reduced

553 o>2<y{ BEﬁ(SBWzg Jl'ﬁ%(r)esw els px me nyzgo L?%H Ic ro%tclgréé\ync?nt sr}ln Xaygel??é]ugnt A&s%no} N-h

é R) - 2- { ( Aexdnecs 0:1ptgive 2-{[44(4(iRordbinexy)-DERsEmss) fopginda-Rasthbkpshky pahiied) N- hy
r oxypro

(R) - 2- ((BJ @n%@?’a(‘ﬁé?&@(')e"[%‘yt acatamideo NMALSRS): h3F 48R ul B3mA-P (Brfib) - N- hy

dr oxypr oBi20n8NaHIe3.70 (s, 2H), 3.78 (s, 3H) 4.08 -4.11 (m, 2H) 4.32 (s, 2 H), 4.47 — 4.49 (m, 1 )
R L P or O B8 s GRS s bk b ST HB2Y 2B T2 H, 748 4

2H, J=9.06Hz), 8.46 (br s, TH).

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

Example 70:

2-([4-(4-chlorobutoxy)-benzenesulfonyl]-(4-methoxy-benzyl)-amino}-N-hydroxy—acetamide;
NMR (CDCL): 1.95 - 2.05 (m, 4H), 3.55 - 3.65 (m, 2H), 3.68 (s, 2H), 3.77 (s, 3H), 4.07 (br
s, 2H), 4.25 (s, 2H), 6.84 (d, 2H, J=8.56Hz), 6.99 (d, 2H, J=9.04Hz), 7.00 (br s, 1H), 7.15 (d,
2H, J=8.56Hz), 7.77 (d, 2H, J=9.04Hz), 8.84 (br s, 1 H).



(R -2-{(4-Fl uoro-benzyl)-[4-(4-fluoro-butoxy)-benzenesul fonyl J-am no}- N hyd

r OXypr opi Wepdi el PCT/EP00/07641

(R -2-{[4-(4-Fl uoro- but oxy) - benzenesul f onyl ] - ( 3- met hoxy- benzyl ) - am no}- N- hy

dr oxypr opi onam de, )

(R -2-{[4-(4-Fl uoro-but oxy) - benzenesul fgnyl ] - (4- met hoxy- benzyl ) -am no}- N hy

dr oxypr opi onam de,

(R)-2-[(4-But - 3-enyl oxy- benzenesul fonyl ) - (4-chl or o- benzyl ) - am no] - N- hydr oxy

- pr opi onam de,

(R-2-[( - 3renyl oxy- benzenesul f onyl ) - ( 3- met hoxy- benzyl ) - am no] - N- hydr ox

ypr opi ong'rﬁgﬁé%'ﬁh

(R) - 2- [ (#4-moathxyetarizylyi4 4474 nidsorobotoxy ) benenedutfonyl}-dreinp}-Nyhyatroxye] - N- hydr ox

ypr opi onam de

(R)-2-{ (2 Eﬂ%"‘ﬁ@&%?'ﬂ[ 2005249 EPo 2Bk SRRy F-BMy 8HL TG i gH)-3A9 Bo) - N hy

dr oxy- 3- ph)amylm(tczhl QR8104¢Hz), 426 (s, 2H), 6.73 (br sI 1H), 68f5|(d 2H, J=8.56Hz), 7.01 (d, .
R) - 2- e 0 4 u en am no}- N

grgxy_g[ étﬁ %ﬂcgg@? 53525%{%-8%% NS5 (B¥) dod oty 8BS 1AM - y-N-hy

(R -2- {[4 (3- Chl or o- propoxy) - benzenesul f onyl ] - (3- met hoxy- benzyl ) - am no) - N- h

ydr oxy- 3 hen | -_pr opi onam de)

(R -2-{[ & ' ro- propoxy) - benzenesul f onyl ] - (4- met hoxy- benzyl ) - am no} - N- h
ydr oxy- 3%% Liofdp Qﬂﬂiﬂrﬁ@nesulfonyl]—(@methoxy—benzyl) -amino}-N-h dro —acetamide;
(R -2-{( Ioro benzy

gy() benzenesul H] am no} - N- hy
dr oxy- 3- blmgﬁ gp)o 1@ %r?é&‘)" 2H) 370(s 37 s, 3H), 4.18 - 4.20 (t J=6.04H2),
(R -2- {(426I(§ozm heazy! 1)+ [145 68r3), u%cunrpgozsénﬁ»ﬂ%@qswIﬁmwb};xar&mo} N- hy

dr oxy- 3- phenyl proopi onam

(R -2- {[4=Q H7)w 4108- (ar%ok@)iﬁbt@hiem%%oﬁﬂ §6H2). FE8Ke2H. HefHfH),&8h6r- N- h
ydr oxy- 3p| yl - propi onam de, WO 01/10827 -83 PCT/ EPO0O/ 07641

(R) -2-{[ 4-(3-Fl uor o- propoxy) - benzenesul fonyl ] - (4- net hoxy- benzyl ) - am no}-N-h
ydr oxy-3 phenyl - pr opi onani de,

(R) - 2- { ( #54hbR7: benzyl ) - [ 4- (4-f 1 uor o- but oxy) - benzenesul f onyl ] - am no} - N- hyd
roxy-3-p i onam de,

(R) - 2- { (44+putidren- belnzybynz[emeéwfohvi]rd#dnbl!mux—;b)enb)dhammkbll-ﬁmngﬂy]—aaetanma N- hyd

-3-
(R0 2" PAREOR: SR80, 885 my2Hh 370461 2005170 CoMh 408 BT PIENARS, v ny
dr oxy- 3ptse B, -1 piSRLAM, @H), 5.75 — 5.95 (m, 1H) 656 (brs, 1 H), 684 (d, 2H J e.quz),
(R co- Lot A il s B BACRER S Y)Y 7k (& R BRUAHD B ot s fikf1 0 - N

dr oxy- 3pheéen proplona

(R -2-[(4-But-3-enyl oxy-benzenesul fonyl) - (4-chl oro-benzyl ) - am no] - N- hydr oxy
- 3- pheny Qro i anam de)

(R-2-[( =3=enyl oxy- benzenesul fonyl ) - (4-fl uoro-benzyl ) -am no] - N- hydr oxy
- 3- pheny2§ideBtatimroprapoxy)-benzenesulfonyl]-pyridine-3-ylmethyl-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 (br s, 1H).

Example 75:
[(4-methoxy-benzyl)-{4-prop-2-ynyloxy-benzenesulfonyl]-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=8.56Hz), 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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y- 3- phenyl pr opi onam de,

(R -2-{(4-Cnhloro-benzyl)-[4-(3-chloro- propoxy) benzenesul fonyl ] - am no} - N- hy
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(R -2-{[ 4- éS Chl or o- opoxy() benzenesul f onyl ] - (4-fl uoro-benz I5) am no1} N- hy
dr oxy- 4- (ePRL): \Jeﬁse(,sa Xi8)59 (s, 2H), 3.74 (s, 3H), 4:29 (s, 2H), 6.88 (d, 2H, J=B.56Hz), 7.11 -
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§ dz Oxy{ 54 403%%2 Q?ggg?gggx)-.g.bmz), BRTYbf )] 1d.48 [Brishewy - benzyl ) - }-
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( Ir?;)X)Zl ([ ?h?@l@elﬁlblidnf saltin Gpobaf Mdin Aershiy preparet NaCMartrom dx36do@247] mmatyioho} - N- h
d -4 a7 vl ' 0 - ‘ : L

(R 2 1 T e B 68505 Attowstiinn 5,48 12 (- RISV BESYRS M0Fo) - n

ydr oxy- 4matdnand\extractadiwith AcOBNT HildohilBizet extrbctaGre iaBhédwiH brine, dried over

g SZ(yZ 4{ g&q%j} And benz.ﬁ@\eé éell}_refclu%ga %re%%u%xﬁe residue 1S %Hrltfge%rﬁlyl Jolt?rm’n no} - N-hyd

(R - 2;1{ ( éhﬁmmgyamwtmca[éelmwmhacmwxy) tolms(ja¢a-enlotdpropoxy)-am no} - N- hyd

r ox ra - . .

(R 2" ([ Bepteneburallu B simstruaronsiseminesiyeroy-rratamies: MR OGSk OB . hy

dr oxy- 4meH mzofalz ,@¢l), 2.95 (s, 2H), 3.69 $s 2H? .75 (t, 2H, J=6.12 Hz), 4.20 (t, 2H,

(R 2 (L 4L deFbuora Eﬂ U3 dBILS S5t O, A B YRR b T g

(R -2- [(4 But 3-enyl oxy- benzenesul fonyl ) - (4- chl or o- benzyl) - am no] - N- hydr oxy

- 4- et hyl val eram de,

(R -2- [(@—@-ﬁtzzslenyl oxy-benzenesui f onyl ) - (4-fl uoro- benzyl ) -am no] - N- hydr oxy

- 4- met hy ingal ohaish@® 8.5 g (13 mmol) of 4-(3- chloropropoxy) benzenesulfonyl chloride in 100 mi

R) - 2-[(4; | f onyl N-h
§, 21 me'E §1§’f Eééggaﬁ? létlcc)))r('uyofqesnzzge P16855u6 mmnY) c?f ngopentyl amere in15 I‘X| gf @Hnglg]and ydrox

( R) - 2- [ (4:58uht (aafsrwhmw PRGNSR 28 ¥bded dropRisB@X v gy Aherstivily fof2 By dr ox

-4- et h}l‘l val eram d
2 {[ 4- (aP@At by Wﬁﬂﬁ%wpﬁ'ﬁéfﬁ'éﬂégtﬁ'ﬂeﬁwtf‘ 10BaqHe0HS ki) Bt sytracted ViR ACRERy dr ox

y-acet amTFl@l:ombmed extracts are washed WIth brine dned over MgSO 4 and concentrated under
2-{[ 4- (3-Chl or o- propoxy) - benzenesul f ony I"\l | uor o- benzyl ) - am no}- N- hydr ox
y- acet anfqfsiced pressure to give 4-(3-chloropropoxy)-N-(2,2- dnmethyl-propyl}— enzenesulfonamide;

2- {[ 4- (3NN REOCHY: 0BYSY3, dHYNZL0eBS ARYIH); L3680k B8RZY Rl 763 219} - N hydr o
Xy J=6.28Hz), 4.20 (t, 2H, J=5.84Hz), 4.35 — 4.465 (m, 1H), 6.98 (d, 2H, J=8.88Hz), 7.77 (d,
2H, J=8.88Hz).

Stage 77.2:
To a suspension of 0.197 g (4.93 mmol) of NaH in 10 ml 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 resuilting 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
stirred for 40 min. at r.t., neutralized with 1N aqueous Hcl and extracted with AcOEt. The
combined extracts are washed with brine, dried over MgS0O4 and concentrated under
reduced pressure. The residue is purified by column chromatography on silica gel (AcOEt:n-



acet am de,
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benzenesulfonylamino)-N-hydroxy-propionamide, (R)-2-[4-(3-chloro-propoxy)-
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N- hydr o e 1 Ale-

[ (4- Bu)?;g C't4 é‘ﬁ PJ Q -1-yl)-benzyl)-am no] - N- hydr
oXxy- acet dniads)ution of 52.75g (0.265 mol) of (3- chloro-propoxy) -benzene in 100 mi of CH ,Cl,, a
2-[(4-Bu I nzyl n N hydr o
Xyacet ant Egé .ﬁ{% g {[ngfd‘gﬁé‘%%ﬂ o Sh8hosultshid hEE I YOG BRAE 28N el a B WRdpes
2-[ (4- Bu'atG—SéGer@ebeatmmmstd fTbeyhixtufelis @Bowed td warretozanbiemttiempégratbréadd oxy -
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2-[ (4- But - nzenesul fo 4~ o] enz am no]
N hydr OW grgé%/ BRY %8 K WRIEL8X ﬁéct)ed (Nlthrai FB] e co nmé Macts are 3 e)d

{[4- § BOmgmsepamm)enbemmndeweﬁomd pre§guré OGP 6851y ct-4¢(3rEidrypropoB) 2y | )
am no r 0X m de

LAt 2 DB TP a o) IMARRG 278 24T AR WO AR A A2 Ny
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pressure. The crude mixture is diluted with cold 1N aqueous NaOH and extracted with
AcOEt. The combined extracts are washed with H ;0O, dried over MgSO, and concentrated
under reduced pressure to give 26.25 g of (3-chloro-propoxy)-benzene (yield 83 %); NMR
(CDCly): 2.20-2.27 (m, 2H), 3.75 (t, 2H, J=6.04Hz), 4.11 (t, 2H, J=6.04Hz), 6.9-6.97 (m, 3H),
7.25 - 7.31 (m, 2H).

78.3.2: 4-(3-Fluoro-propoxy)-benzenesulfonyl chloride

A stirred mixture of the sodium salt of 4-hydroxybenzenesulfonic acid dihydrate (3.49 g, 15
mmol) in ethanol (15 ml) is treated successively at r.t. with 2N NaOH (7.5 ml, 15 mmol) and
1-bromo-3-fluoro-propane (1.37 mi, 15 mmol) and refluxed for 15 h. The crystalline residue
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wi th a pharnmaceutical carrier. 20. The use of a conpound of the formula I
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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
H20 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 to yield the sodium salt of 4-(but-
3-enyloxy)-benzenesulfonic acid. A mixture of this salt (2.67 g, 10.7 mmol) and dichloro-
methane (5 ml) is treated at r.t. with SOCI, (5 mi, 68.9 mmol) and DMF (0.2 ml). After stirring
for 15 h at r.t,, the residue is treated with ice-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 title compound; NMR (CDCl ;) d: 7.96 and 7.02 (AA‘BB,
4Hy), 5.77-5.99 (m, 1H), 5.09-5.26 (m, 2H), 4.11 (t, 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-benzenesulfonyl)-(4-[1,2,4]triazol-

1-yl-benzyl)-amino]-N-(1-methoxy-1-methyl-ethoxy)-acetamide (stage 79.6) in 100 ml of
AcOEt, 28 m! of 5 N aqueous hydrochloride are added at r.t. After stirring for 5 min, preci-
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is cooled to 0 °C to afford precipitates which are filtered off, washed twice with cold water
and dried in vacuo to give 4-but-3-enyloxy-benezenesulfonic acid sodium salt. 'H-NMR (400
MHz, DMSO-d8): 2.30 — 2.40 (m, 2H), 3.89 (t, 2H, J = 6.6Hz), 4.92 —5.07 (m, 2H), 5.70 -
5.80 (m, 1H), 6.72 (d, J = 11.4 Hz, 2H), 7.96 (d, J = 11.4 Hz, 2H).

Stage 79.2: 4-But-3-enyloxy-benezenesulfonyl chioride

To a suspension of 13 g (62 mmol) of 4-but-3-enyloxy-benezenesulfonic acid sodium salt in
25 ml of CH.Cl,, 24.1 ml (333mmol) of thionyl chloride and 0.9 ml of DMF are successively
added at r.t. After stirring for 15 h at r.t., the reaction mixture is poured into ice water,
extracted with ether, dried over MgSO 4 and concentrated under reduced pressure to give 4-
but-3-enyloxy-benezenesulfonyl chloride. 'H-NMR (400 MHz, CDCL): 2.55 — 2.65 (m, 2H),
414 (t, 2 H, J = 6.6Hz), 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 ml of pyridine, 4.14g

(60 mmol) of 1,2,4-triazole, 0.286g (2 mmol) of copper(l)oxide and 9.12g (66 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 ;
and filtered through celite. The filtrate is concetrated and purified by flash column
chromatography on silica gel (eluent: n-Hexane : AcCOEt = 4:1 ~ AcOEt only ~ AcOEt :
MeOH = 20:1) to give 4-[1,2,4] triazol-1-yl-benzaldehyde as major product and 4-(1,3,4]
triazol-1-yl-benzaldehyde as minor product. 'H-NMR (400 MHz, CDCk): 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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8.56 Hz), 7.64 (d, 2H, J = 8.56 Hz), 8.10 (s, 1H), 8.55 (s, 1H).

Stage 79.5: [(4-But-3-enyloxy-benzensuifonyl)-(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-yl-benzylamino)-acetic acid ethyl
ester in 15 ml of dioxane and 15 ml of H >0, 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
AcOEt. The combined extracts are washed with brine, dried over MgSO 4 and concentrated
under reduced pressure. The residue is purified by column chromatography on silica gel to
give the title compound. 'H-NMR (400 MHz, CDCk): 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]triazol-1-yl-benzyl)-amino]-N-(1-
methoxy-1-methyl-ethoxy)-acetamide
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VIII (ORgq C) Y~ 0O0.S,,0in which Ris as defined above for conpounds of
the formula I or hydrogen, g is as defined above for conKounds of the

fornul a Togfplutionsf ﬁ@cd@ﬁﬂ mmek of [{Abut-Breayloy-benzenpultosy(4{h2 dhisiagdripound,
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@?. A9, Y. AJE. ahd@oAteriratedurdes rédpde Anesaurote, givel@-but-3eeayloxXy-ér@ensulfonyl)- (4-
[1,2,4] triazol-1-yl-benzyl)-amino]-acetic acid as a colorless powder. To a solution of 3.76 g
of the above prepared acid and 1.87 g (13.81 mmol) of 1-hydroxybenztriazole (HOBT) in 35
ml of DMF, 1.61g (15.34 mmol) of O-(1-methyoxy-1-methyl-ethyl)-hydroxylamine and 1.91 g
(12.275 mmol ) of 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide are added successively
at 0 °C. After being stirred for 3.5 h at r.t., the reaction mixture is poured into ice water and
the mixture is extracted with AcOEt. 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 (eluent: n-Hexane: AcOEt = 1:3 ~ 1:4) to give the title
compound. 'H-NMR (400 MHz, CDCL): 1.34 (s, 6H), 2.55 — 2.65 (m, 2H), 3.29 (s, 3H), 3.73
(s, 2H), 4.09 (t, J = 6.60 Hz, 2H), 4.44 (s, 2H), 5.10 - 5.25 (m, 2H), 5.85 - 5.95 (m, 1H), 7.01
(d, 2H, J = 8.52Hz), 7.44 (d, 2H, J=8.0 Hz), 7.64 (d, 2H, J = 8.52Hz), 7.81 (d, 2H, J = 8.0
Hz), 8.10 (s, 1H), 8.54 (s, 1H), 8.62 (brs, 1H).

Example 80: 2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-imidazol-1-yl-benzyl)-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 AcOEt. 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-yl-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 ml of dioxane, 0.447 ml of 1 N aqueous hydrochloride is added and stirred
for 10 min. The reaction mixture is concentrated under reduced pressure and dried 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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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 = 8.56 Hz), 7.23 (d, 2H, J = 8.56

Hz).

Stage 81.3: [(4-But-3-enyloxy-benzensulfonyl)-(4-morpholin-4-yl-benzyl)-aminol-acetic acid
methyl ester

The title compound is prepared in the same manner as [(4-but-3-enyloxy-benzensulfonyl)-
(4-[1,2,4] triazol-1-yl-benzyl )-amino]-acetic acid ethyl ester (stage 80.3). 'H-NMR (400 MHz,
CDCl3): 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-benzenesulfonyl)-(4-morpholin-4-yl-benzyl)-amino]-N-(1-
methoxy-1-methyl-ethoxy)-acetamide
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%C The titte compound is’prepared in the same manner as 2-[(4-but-3-enyloxy-benzene-
sulfonyl)-(4-(1,2,4] triazol-1-yl-benzyl)-amino}-N-(1-methoxy-1-methyl-ethoxy)-acetamide
(stage 80.3). 'H-NMR(400 MHz, CDCk): 1.35 (s, 6 H), 2.55 — 2.62 (m, 2H), 3.10 — 3.20 (m,
4H), 3.29 (s, 3 H), 3.66 (s, 2H), 3.80 — 3.88 (m, 4 H), 4.05 - 4.15 (m, 2H), 4.26 (s, 2H), 5.10
—5.22 (m, 2H), 5.83 —5.95 (m, 1HY), 6.83 (d, 2H, J= 9.04 Hz), 7.00 (d, 2H, J = 8.56 Hz),

7.15 (d, 2H, J = 9.04 Hz), 7.79 (d, 2H, J = 8.56 Hz), 8.47 (brs, 1H).

Example 82:
In analogy to Example 79 the following compounds can be prepared:

a) 2-[(2-Cyclopropylethoxy-benzenesulfonyl)-(4-[1,2,4]triazol-1-yl-benzyl)-amino}-N-
hydroxy—acetamide-hydrochloride salt

b) 2-[(Cyclopropylmethoxy-benzenesulfonyl)-(4-[1,2,4]triazol-1-yl-benzyl)-amino]-N-hydroxy —
acetamide-hydrochloride salt

¢) 2-[(3-Furylmethoxy-benzenesulfonyl)-(4-[1,2,4}triazol-1-yl-benzyl)-amino]-N-hydroxy —
acetamide-hydrochloride salt

d) 2-[2-(3-Furylethoxy-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-hydrochloride

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
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acetamide-hydrochloride
b) 2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-(piperidin-1-yl)-benzyl)-amino]-N-hydroxy-
acetamide-hydrochloride
c) 2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-(1,2,3-triazol-2-yl)-benzyl)-amino)-N-hydroxy-
acetamide-hydrochloride
d) 2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-(tetrazol-1-yl)-benzyl)-amino}-N-hydroxy-
acetamide-hydrochloride
e) 2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-(1,3,4-triazol-1-yl)-benzyl)-amino]-N-hydroxy-
acetamide-hydrochioride
f) 2-{(4-But-3-enyloxy-benzenesulfonyl)-(4-(1,2,3-triazol-1-yl)-benzyl)-amino]-N-hydroxy-
acetamide-hydrochloride
) 2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-(pyrrol-1-yl)-benzyl)-amino]-N-hydroxy-
acetamide
h) 2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-dimethylaminobenzyl)-amino]-N-hydroxy-
acetamide-hydrochloride
i} 2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-(3-furyl)-benzyl)-amino)-N-hydroxy-acetamide
k) 2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-(thien-5-yl)-benzyl)-amino]-N-hydroxy-acetamide
1) 2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-morpholin-4-yimethyl-benzyl)-amino]-N-hydroxy-
acetamide-hydrochloride

Example 85:
In analogy to Example 68 the following compounds can be prepared:

a) 2-{[4-(3-chloro-propoxy)-benzenesulfonyl]}-(4-(morpholin-4-yimethyl)-benzyl)-amino}-N-
hydroxy-acetamide

b) 2-{[4-(3-chloro-propoxy)-benzenesulfonyl]-(quinolin-4-ylmethyl)-amino}-N-hydroxy-
acetamide

c) 2-{[4-(3-chloro-propoxy)-benzenesulfonyl]-(imidazol-4-ylmethyl)-amino}-N-hydroxy-
acetamide

d) 2-{[4-(3-chloro-propoxy)-benzenesulfonyl]-(1,2,4-triazol-3-ylmethyl)-amino}-N-hydroxy-
acetamide
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mentioned in the preceding Examples as active ingredient, are prepared as follows:

Composition

Active ingredient 75.00 g
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.

Example 87: In vitro activity on MT1-MMP, MMP1, MMP2 and MMP9

The inhibitory activities of compounds of formula | on MT1-MMP, MMP1, MMP2 and MMP9
as determined in the in vitro tests described in the present application are given in Tabel .

Table |

Example MT1-MMP MMP1 MMP2 MMP9
ICso [umolfitre] | ICso [umolitre] | ICso [tmolfitre] | 1Cso [umollitre]




10 10°5"109%& ()-z 3 109%& ()- 0109%& ()- /" 10%& ()-, 10%& () - 9QEQIQYQQRRIEYNC
10 L GLO%§olxrHa#10%&' () - 9Ynt 109& () - PCT/EP00/07641
F' S109& () - @10% ()-f10% () - RORSGSS{ TUJEYNC 10

Lg#10%&' () - L- #109& ()-gL9Z"109&' ()-L 10§ ()- L& 10%&' ()-f9

3" 10%& () - UBVWV{ WX1YdEYNC 10 9+" 109%& ()- 9( - #10%& () - g9% 10%&' () - g9"

109 () - LO! THLO%! () - LO#L0% () - g1YYY6ZZg[ h[i[][dYNC 10 10 10

1094#10%& () 729440946 L6

109 ()-j [[1RA] BdEYNC 1070985100 () - 4LL#10%4 () - 4° 9#100%& ()- 9#10%&|()-

@10% ()- @ [T0Y&5() - |TTT 6.0637 @ NBHC

109#10%&' () - Yer1Q%R' ()I- O ()-@0%& ()- 10 10

10° LL#10%& ( - 4hBRK I | TmdEBHE12 )

3853} rlgz&l(()g#lz)ggo & () @ 1@9?0 %1 ) - f *110% & () - 10 - B
68 0.0052 0.622 0.0007 0.0012
75 0.0014 0.069 0.0010
79 0.0007 5.850 0.0002 0.0002
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81 0.0046 4.290 0.0104 0.0063
82a 0.0018 4.215 0.0402 0.0170
82b 0.0006 0.965 0.0104 0.0106
82c 0.0107 5.103 0.0053 0.0074
83a 0.0003 3.694 0.0021 0.0056
84a 0.0204 5.528 0.0147 0.0198
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1. An a-amino hydroxamic acid derivative of the formula I,

0
HO. N_.O
NHM>< S
Ry Ry \©’(OR)Q )

wherein

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 3-C;-cycloalkyl, substituted or unsubstituted C 5-C,-
cycloalkyl-lower alkyl, hydroxy-lower alkyl, lower alkoxy-lower alkyl, lower alkyl-(thio,
sulfinyl or sulfonyl)-lower alkyl, amino-lower alkyl or mono- or di-lower alkylamino-
lower alkyl;

R?is hydrogen or lower alkyl;

R® is substituted or unsubstituted C 3-C;-cycloalkyl, substituted or unsubstituted carbocyclic
aryl, substituted or unsubstituted heterocyclic aryl, substituted or unsubstituted
heterocyclyl; or lower alkyl;

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

qis 1-5;

R is C2-Cr-alkyl, which is mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy, cyano, C3-Cs-cycloalkyl or unsubstituted or substituted C 3-Cs-
heteroaryl comprising one or two heteroatoms selected from the group consisting of
O,SandN; or
Cs-Cr-alkenyl or C3-Cr-alkynyl, which in each case is unsubstituted or mono-, di- or
trisubstituted by halogen, nitro, lower acyloxy, trifluoromethoxy, cyano, C ;-Cs-
cycloalkyl or unsubstituted or substituted C ;-Cg-heteroaryl comprising one or two
heteroatoms selected from the group consisting of O, S and N;

and pharmaceutically acceptable prodrug derivatives; and pharmaceutically acceptable

salts thereof.
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2. A compound of formula | according to claim 1, wherein

R' is hydrogen, lower alkyl;
monocyclic or bicyclic carbocyclic aryl 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, trifluoromethyl or lower-alkylenedioxy;
mono- or bicyclic heterocyclic aryl which is unsubstituted or substituted by one, two or
more identical or different substituents selected from the group consisting of free,
etherified and esterified hydroxyl groups; mercapto, lower alkylthio, substituted and
unsubstituted phenyilthio 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,
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, trifluoromethyl or lower-alkylenedioxy 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 phenylthio 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 carboxy! groups,
carbamoyl, ureido, guanidino and cyano, in the heterocyclic moiety;
C3-Cy-cycloalkyl, which is unsubstituted or substituted by lower alkyt;
C3-C-cycloalkyl-lower alkyl, which is unsubstituted or substituted by lower alkyl;
hydroxy-lower alkyl, lower alkoxy-lower alkyl, lower alkyl-(thio, sulfinyl or sulfonyl)-
lower alkyl, amino-lower alkyl or mono- or di-lower alkylamino-lower alkyl;

R? is hydrogen or lower alkyl;

R®is C5-C;-cycloalkyl, which is unsubstituted or substituted by lower alkyl;
carbocyclic aryl, which is unsubstituted or mono-, di- or trisubstituted by lower alkyl,
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dlfferent substl tuents selected from the group consisting of free, etherified and
esterified hydroxyl groups; mercapto, lower alkylthio, substituted and unsubstituted
phenylthio 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, guanidino
and cyano,

heterocyclyl, which is unsubstituted or substituted by one, two or more identical or
different substituents selected from the group consisting of free, etherified and
esterified hydroxyl groups; mercapto, lower alkylthio, substituted and unsubstituted
phenyilthio 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, guanidino
and cyano;

or lower alkyl;

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

qis1

-5;

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

trifluoromethoxy, cyano, C3-Cs-cycloalkyl or C5-Cg-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

C;-C;-alkenyl or C3-C;-alkynyl, which in each case is unsubstituted or mono-, di- or
trisubstituted by halogen, nitro, lower acyloxy, trifluoromethoxy, cyano, C 5-Cs-
cycloalkyl or Ca-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;

and pharmaceutically acceptable prodrug derivatives; and pharmaceutically acceptable

salts thereof.
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substituted or unsubstituted C 5-C;-cycloalkyl, substituted or unsubstituted C 5-C;-
cycloalkyl-lower alkyl, hydroxy-lower alkyl, lower alkoxy-lower alkyl, lower alkyl-(thio,
sulfinyl or sulfonyl)-lower alkyl, amino-lower alkyl or mono- or di-lower alkylamino-
lower alkyl;

R? is hydrogen or lower alkyl;

R® is substituted or unsubstituted C 3-C;-cycloalkyl, substituted or unsubstituted carbocyclic
aryl, substituted or unsubstituted heterocyclic aryl, or lower alkyl;

A is Cy-C; alkylen unsubstituted or substituted by lower alkyl;

qis 1-5;

R is C,-Cy-alkyl, which is mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy or cyano; C3-Cr-alkenyl or C,5-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, trifluoromethyl, phenoxy or phenyl which is
unsubstituted or substituted by lower alkoxy, lower alkyl, halogen, cyano, nitro,
trifluoromethyl or lower-alkylenedioxy in the carbocyclic moiety;
R. is hydrogen or lower alkyl;
Ra is C3-C7-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, phenoxy
triazolyl, imidazolyl, morpholinyl, pyrrolidinyl, piperidinyl, tetrazolyl, pyrrolyl, furyl,
thienyl, morpholinyl lower alkyl, quinolinyl lower alkyl, imidazolyl 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
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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 suifo
groups; free and functionally modified carboxyl groups, carbamoyl, ureido, guanidino
and cyano;
heterocyclyl, which is unsubstituted or substituted by one, two or more identical or
different substituents selected from the group consisting of free, etherified and
esterified hydroxyl groups; mercapto, lower alkylthio, substituted and unsubstituted
phenylthio 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, guanidino
and cyano; or
lower alkyl;

A is C,-C; alkylen unsubstituted or substituted by lower alkyl;

qis1or2;

R is C,-Cr-alkyl, which is mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy, cyano, C3-Cs-cycloalky! or Cs-Cg-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 C3-C;-alkynyl, which in each case is unsubstituted or mono-, di- or
trisubstituted by halogen, nitro, lower acyloxy, trifluoromethoxy, cyano, C 3-Cs-
cycloalkyl or C5-Cg-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 pharmaceutically acceptable

salts thereof.

5. A compound of formula | according to claim 1, wherein

R, is hydrogen, lower alkyl, or substituted or unsubstituted carbocyclic aryl-lower alkyl;

R; is hydrogen or lower alkyl,

R; is substituted or unsubstituted C 3-C;-cycloalkyl, substituted or unsubstituted carbocyclic
aryl, substituted or unsubstituted heterocyclic aryl, or lower alkyl;
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R is C,-C;-alkyl, which is mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy or cyano; Ci-Cs-alkenyl or C3-Cr-alkynyl, which in each case is
unsubstituted or mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluvoromethoxy or cyano;
and pharmaceutically acceptable prodrug derivatives; and pharmaceutically acceptable
salts thereof.

6. A compound of formula | according to claim 1, wherein

R, is hydrogen, lower alkyl, or substituted or unsubstituted carbocyclic aryl-lower alkyl;

R is hydrogen or lower aikyl;

Rs is substituted or unsubstituted C 5-C;-cycloalkyl; phenyl which is unsubstituted or mono-

or disubstituted by lower alkyl, lower alkoxy, hydroxy, nitro, amino, lower-alkyl amino,

carbamoyl, trifluoromethyl, trifluoromethoxy, lower alkylthio, lower acyloxy or halogen;
pyridyl, pyrimidyl, pyrryl, imidazolyl, indolyl, thienyl, benzothienyl, furyl, benzofuranyl,
oxazolyl, thiazolyl; or lower alkyl;

A is C,-C; alkylen unsubstituted or substituted by lower alkyl;

qis1or2;

R is C,-C;-alkyl, which is mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy or cyano; C-Cy-alkenyl or C3-Cr-alkynyl, which in each case is
unsubstituted or mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
triluoromethoxy 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 C,-C; alkylen;

qis1;

R is C,-C;-alkyl, which is mono- or trisubstituted by halogen; unsubstituted C 3-C;-alkenyl or
unsubstituted C3-Cr-alkynyl;
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and pharmaceutically acceptable pfro ug nvatn s; and pharmaceutically acceptable

salts thereof.

8. A compound of formula | according to claim 1, wherein

R, is hydrogen;

R 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 located; or
unsubstituted C;-Cs-alkynyl, in which the triple bond is terminally located;

and pharmaceutically acceptable prodrug derivatives; and pharmaceutically acceptable

salts thereof.

9. A compound of formula | according to claim 1, wherein

R, is hydrogen;

R: is hydrogen;

Rs is phenyl monosubstituted by lower alkoxy or halogen;

A is methylen or ethylen;

gis 1;and

R is unbranched C3-Cs-alkyl, which is terminally monosubstituted by halogen;

and pharmaceutically acceptable prodrug derivatives; and pharmaceutically acceptable
salts thereof.

10. A compound of formula | according to claim 1, wherein

R, is hydrogen, lower alkyl, or phenyl lower alkyl;

R. is hydrogen;

Rs is C3-C7-cycloalkyl, which is unsubstituted or substituted by lower alkyl;
phenyl which is unsubstituted or mono- or disubstituted by lower alkyl, lower alkoxy,
hydroxy, nitro, amino, lower alkyl amino, di-lower alkyl amino, carbamoyl, trifluoromethyl,
trifluoromethoxy, lower alkylthio, lower acyloxy, halogen, triazolyl, imidazolyl, morpholinyl,
pyrrolidinyl, piperidinyl, tetrazolyl, pyrrolyl, furyl, thienyl, morpholinyl lower alkyl, quinolinyl
lower alkyl, imidazolyl lower alkyl, triazolyl lower alkyl;
pyridyl, pyrimidyl, pyrryl, imidazolyl, indolyl, thienyl, benzothienyl, furyl, benzofuranyl,
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A is methylen or ethylen;

qis1;

R is C,-C;-alkyl, which is mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy, cyano, C3-Cs-cycloalkyl or C3-Cg-heteroaryl comprising one or two
heteroatoms selected from the group consisting of O, S, and N which is unsubstituted or
substituted by lower alkyl; C3-C;-alkenyl or C3-C;-alkynyl, which in each case is
unsubstituted or mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy, cyano; C3-Cs-cycloalkyl or C3-Cg-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 pharmaceutically acceptable

salts thereof.

11. A compound of formula | according to claim 1, wherein

R, is hydrogen, lower alkyl, or phenyl lower alkyl;

R: 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, pyrrolidinyl, piperidinyl,
tetrazolyl, pyrrolyl, furyl, thienyl, morpholinyl lower alkyl, quinoliny! lower alkyl, imidazolyl
lower alkyl, triazolyl lower alkyl;
pyridyl, which is unsubstituted or substituted by haolgen;
heterocyclyl, which is unsubstituted and which is selected from the group consisting of
piperidinyl, morpholinyl, pyrrolidinyl, pyrrolinyl, piperazinyl and tetrahydropyranyl;

A is methylen;

gqis 1;

R is unsubstituted C;-Cs-alkenyl, in which the double bond is terminally located;

unsubstituted C,-Cs-alkynyl, in which the triple bond is terminally located; or unbranched C ;-

Cs-alkyl, which is terminally monosubstituted or trisubstituted by halogen, or terminally

monosubstituted by furyl or cyclopropyl;
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(R)-2-[(4-Chloro-benzyl)-(4-propoxy-benzenesulfonyl)-amino]-N-hydroxy-3-phenyl-
propionamide,
(R)-2-{[4-(3-Chloro-propoxy)-benzenesuifonyl]-(4-fluoro-benzyl)-amino}-N-hydroxy-3-methy!-
butyramide,
(R)-2-([4-(3-Chloro-propoxy)-benzenesulfonyl]-(3-methoxy-benzyl)-amino}-N-hydroxy-3-
methyl-butyramide,
(R)-2-{[4-(3-Chloro-propoxy)-benzenesulfonyl}-(4-methoxy-benzyl)-amino}-N-hydroxy-3-
methyl-butyramide,
(R)-2-{(4-Chloro-benzyl)-[4-(3-fluoro-propoxy)-benzenesulfonyl]-amino}-N-hydroxy-3-methyl-
butyramide,
(R)-2-{(4-Fluoro-benzyl)-[4-(3-fluoro-propoxy)-benzenesulfonyl]-amino}-N-hydroxy-3-methyl-
butyramide,
(R)-2-{(4-Fluoro-benzyl)-[4-(3-fluoro-propoxy)-benzenesulfonyl]-amino}-N-hydroxy-3-methyl-
butyramide,
(R)-2-{(4-Chloro-benzyl)-[4-(4-fluoro-butoxy)-benzenesulfonyl]-amino}-N-hydroxy-3-methyl-
butyramide,
(R)-2-{(4-Fluoro-benzyl)-[4-(4-fluoro-butoxy)-benzenesulfonyl]-amino}-N-hydroxy-3-methyl-
butyramide,
(R)-2-{[4-(4-Fluoro-butoxy)-benzenesulfonyl]-(3-methoxy-benzyl)-amino}-N-hydroxy-3-
methyl-butyramide,
(R)-2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-chloro-benzyl)-amino]-N-hydroxy-3-methyl-
butyramide,
(R)-2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-fluoro-benzyl)-amino]-N-hydroxy-3-methyl-
butyramide,
(R)-2-{(4-But-3-enyloxy-benzenesulfonyl)-(3-methoxy-benzyl)-amino]-N-hydroxy-3-methyl-
butyramide,
(R)-2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-methoxy-benzyl)-amino}-N-hydroxy-3-methyl-
butyramide,
(R)-2-{[4~(3-Chloro-propoxy)-benzenesulfonyi]-(3-methoxy-benzyl)-amino)-N-hydroxy-
propionamide,
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propionamide,
(R)-2-{(4-Chloro-benzyl)-[4-(3-fluoro-propoxy)-benzenesulfonyl}-amino}-N-hydroxy-
propionamide,
(R)-2-{(4-Fluoro-benzyl)-{4-(3-fluoro-propoxy)-benzenesulfonyl}-amino}-N-hydroxy-
propionamide,
(R)-2-{[4-(3-Fluoro-propoxy)-benzenesulfonyl]-(3-methoxy-benzyl)-amino}-N-hydroxy-
propionamide,
(R)-2-{(4-Fluoro-benzyl)-[4-(4-fluoro-butoxy)-benzenesulfonyl}-amino}-N-hydroxy-
propionamide,
(R)-2-{[4-(4-Fluoro-butoxy)-benzenesulfonyl}-(3-methoxy-benzyl)-amino}-N-hydroxy-
propionamide,
(R)-2-{[4-(4-Fluoro-butoxy)-benzenesuifonyl]-(4-methoxy-benzyl)-amino}-N-hydroxy-
propionamide,
(R)-2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-chloro-benzyl)-amino}-N-hydroxy-propionamide,
(R)-2-[(4-But-3-enyloxy-benzenesulfonyl)-(3-methoxy-benzyl)-amino]-N-hydroxy-
propionamide,
(R)-2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-methoxy-benzyl)-amino]-N-hydroxy-
propionamide,
(R)-2-{(4-Chloro-benzyl)-[4-(3-chloro-propoxy)-benzenesulfonyl]-amino}-N-hydroxy-3-phenyl-
propionamide,
(R)-2-{[4-(3-Chloro-propoxy)-benzenesulfonyl]-(4-fluoro-benzyl)-amino}-N-hydroxy-3-phenyi-
propionamide,
(R)-2-{[4-(3-Chloro-propoxy)-benzenesulfonyl]-(3-methoxy-benzyl)-amino}-N-hydroxy-3-
phenyl-propionamide,
(R)-2-{[4-(3-Chloro-propoxy)-benzenesulfonyl])-(4-methoxy-benzyl)-amino}-N-hydroxy-3-
phenyl-propionamide,
(R)-2-((4-Chloro-benzyl)-[4-(3-fluoro-propoxy)-benzenesulfonyl]-amino)-N-hydroxy-3-phenyi-
propionamide,
(R)-2-{(4-Fluoro-benzyl)-{4-(3-fluoro-propoxy)-benzenesulfonyl]-amino}-N-hydroxy-3-phenyl-
propionamide,
(R)-2-{[4-(3-Fluoro-propoxy)-benzenesulfonyl}-(3-methoxy-benzyl)-amino}-N-hydroxy-3-
phenyi-propionamide,



O109NN& () - - @O%&' ()- *& 109 ()- NNNNOOPdEMP1 10 10L '!109& ()-L
"109&' () - wleSmfAder& ()-F", 109%&' () - @109%&' () - S109&' () - PZPaPzRPEXbiorYEMA
10" #y109&' () - 3"10%& ()-f S10%9g& ()-M !t S10%&' ()-M S109%&' ()- ML10%&' () - QQ
RRVRRESz[ <MP1 10" 2" 10%& () -2z F110%& ()Pé{_ 109 ()-!1 &10%r& ()-s!’|
&109%&' ()-s!l &1L0%&' ()-SESSSSSSSSSh@ 10Ty 10%&' () -
SF10%&' ()-1"@0%&' ()-@0%&' ()- 10 10 10 F7&10%& ()-SS T+U WaXXcDb@ 10!'L
%! 109%& ()-L3"109%& ()-L #109%&' ()-yL#109%& ()-L"109%& ()- 10% & ()-
XY[TITII E -{[4-(3-Fluoro-propoxy)-benzenésulfonyl]-(4-methoxy-benzyl)-amino}-N-hydroxy-3-
phenyl-propionamide,
(R)-2-{(4-Chloro-benzyl)-[4-(4-fluoro-butoxy)-benzenesulfonyl}-amino}-N-hydroxy-3-phenyl-
propionamide,
(R)-2-{(4-Fluoro-benzyl)-{4-(4-flucro-butoxy)-benzenesulfonyl]-amino}-N-hydroxy-3-phenyl-
propionamide,
(R)-2-{[4-(4-Fluoro-butoxy)-benzenesulfonyl}-(3-methoxy-benzyl)-amino}-N-hydroxy-3-
phenyl-propionamide,
(R)-2-{[4-(4-Fluoro-butoxy)-benzenesulfonyl]-(4-methoxy-benzyl)-amino}-N-hydroxy-3-
phenyl-propionamide,
(R)-2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-chloro-benzyl)-amino]-N-hydroxy-3-phenyl-
propionamide,
(R)-2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-fluoro-benzyl)-amino]-N-hydroxy-3-phenyl-
propionamide,
(R)-2-[(4-But-3-enyloxy-benzenesulfonyl)-(3-methoxy-benzyl)-amino]-N-hydroxy-3-phenyl-
propionamide,
(R)-2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-methoxy-benzyl)-amino]-N-hydroxy-3-phenyl-
propionamide,
(R)-2-{(4-Chloro-benzyl)-[4-(3-chloro-propoxy)-benzenesulfonyl}-amino}-N-hydroxy-4-methyl-
valeramide,
(R)-2-{[4-(3-Chloro-propoxy)-benzenesulfonyl]-(4-fluoro-benzyl)-amino}-N-hydroxy-4-methyl-
valeramide,
(R)-2-{[4-(3-Chloro-propoxy)-benzenesulfonyl])-(3-methoxy-benzyl)-amino}-N-hydroxy-4-
methyl-valeramide,
(R)-2-{[4-(3-Chloro-propoxy)-benzenesulfonyl]-(4-methoxy-benzyl)-amino)-N-hydroxy-4-
methyl-valeramide,
(R)-2-{(4-Chloro-benzyl)-[4-(3-fluoro-propoxy)-benzenesuifonyl}-amino}-N-hydroxy-4-methyi-
valeramide,
(R)-2-{(4-Fluoro-benzyl)-[4-(3-fluoro-propoxy)-benzenesulfonyl)-amino}-N-hydroxy-4-methyl-
valeramide,
(R)-2-{[4-(3-Fluoro-propoxy)-benzenesulfonyl]-(3-methoxy-benzyl)-amino}-N-hydroxy-4-
methyl-valeramide,
(R)-2-{[4-(3-Fluoro-propoxy)-benzenesulfonyl}-(4-methoxy-benzyl)-amino}-N-hydroxy-4-
methyl-valeramide,
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valeramide,
(R)-2-{(4-Fluoro-benzyl)-[4-(4-fluoro-butoxy)-benzenesulfonyl}-amino)-N-hydroxy-4-methyl-
valeramide,
(R)-2-([4-(4-Fluoro-butoxy)-benzenesulfonyl]-(3-methoxy-benzyl)-amino}-N-hydroxy-4-
methyl-valeramide,
(R)-2-{[4-(4-Fluoro-butoxy)-benzenesulfonyl]-(4-methoxy-benzyl)-amino}-N-hydroxy-4-
methyl-valeramide,
(R)-2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-chloro-benzyl)-amino]-N-hydroxy-4-methyl-
valeramide,
(R)-2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-fluoro-benzyl)-amino]-N-hydroxy-4-methyl-
valeramide,
(R)-2-[(4-But-3-enyloxy-benzenesulfonyl)-(3-methoxy-benzyl)-aminol-N-hydroxy-4-methyi-
valeramide,
(R)-2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-methoxy-benzyl)-amino]-N-hydroxy-4-methyl-
valeramide,
2-([4-(4-Fluoro-butoxy)-benzenesulfonyl)-(3-methoxy-benzyl)-amino}-N-hydroxy-acetamide,
2-{[4-(3-Chloro-propoxy)-benzenesulfonyl)-(4-fluoro-benzyl)-amino}-N-hydroxy-acetamide,
2-{[4-(3-Chloro-propoxy)-benzenesulfonyl]-(3-methoxy-benzyl)-amino}-N-hydroxy-
acetamide,
2-{(4-Chloro-benzyl)-[4-(3-chloro-propoxy)-benzenesulfonyl]-amino}-N-hydroxy-acetamide,
2-{(4-Fluoro-benzy!)-[4-(3-fluoro-propoxy)-benzenesulfonyl]-amino}-N-hydroxy-acetamide,
2-{[4-(3-Fluoro-propoxy)-benzenesulfonyl}-(3-methoxy-benzyl)-amino}-N-hydroxy-acetamide,
2-{(4-Chloro-benzyl)-[4-(3-fluoro-propoxy)-benzenesulfonyl]-amino}-N-hydroxy-acetamide,
2-{(4-Fluoro-benzyl)-[4-(4-fluoro-butoxy)-benzenesulfonyl}-amino}-N-hydroxy-acetamide,
2-{(4-Chloro-benzyl)-{4-(4-fluoro-butoxy)-benzenesulfonyl]-amino}-N-hydroxy-acetamide,
2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-chloro-benzyl)-amino]-N-hydroxy-acetamide,
2-{[4-(3-Chloro-propoxy)-benzenesulfonyl]-(4-methoxy-benzyl)-amino}-N-hydroxy-
acetamide,
2-([4-(4-Fluorobutoxy)-benzenesulfonyl}-(4-methoxy-benzyl)~amino]-N-hydroxy—
acetamide,
2-([4-(4-Chlorobutoxy)-benzenesulfonyl]-(4-methoxy-benzyl)-amino}-N-hydroxy-acetamide,
{(4-Methoxy-benzyl)—{4-(4,4,4-trifluorobutoxy)-benzenesulfonyl]-amino}-N-hydroxy-—
acetamide,
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2-{[4-(3-Chloropropoxy)-benzenesulfonyl}-(2,2-dimethyl-propyl)-amino-N-hydroxy—
acetamide,
2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-(1,2,4]triazol-1-yl-benzyl)-amino]-N-hydroxy -
acetamide-hydrochloride,
2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-imidazol-1-yl-benzyl)-amino]-N-hydroxy-acetamide-
hydrochloride,
2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-morpholin-4-yl-benzyl)-amino]-N-hydroxy-
acetamide-hydrochloride,
2-[(2-Cyclopropylethoxy-benzenesulfonyl)-(4-[1,2,4]triazol-1-yl-benzyl)-amino]-N-hydroxy —
acetamide-hydrochloride salt,
2-[(Cyclopropylmethoxy-benzenesulfonyl)-(4-[1,2,4]triazol-1-yl-benzyi)-amino}-N-hydroxy ~
acetamide-hydrochloride salt,
2-[(3-Furylmethoxy-benzenesulfonyl)-(4-[1,2,4]triazol-1-yl-benzyl)-amino}-N-hydroxy -
acetamide-hydrochloride salt,
2-[2-(3-Furyl)ethoxy-benzenesulfonyl)-(4-{1,2,4]triazol-1-yl-benzyl)-amino]-N-hydroxy —
acetamide-hydrochloride salt,
2-({[4-But-3-enyloxy-benzenesulfonyl]-(6-fluoro-pyridine-2-yl)methyl-amino}-N-hydroxy-
acetamide,
2-{[4-But-3-enyloxy-benzenesulfonyl]-(2-fluoro-pyridine-4-yl)methyl-amino}-N-hydroxy-
acetamide,
2-{[4-But-3-enyloxy-benzenesulfonyl]-(6-fluoro-pyridine-3-yl)methyl-amino)-N-hydroxy-
acetamide,
2-[(4-But-3-enyloxy-benzenesulfonyl)-(piperidin-4-yl-methyl)-amino]-N-hydroxy-acetamide-
hydrochloride,
2-[(4-But-3-enyloxy-benzenesulfonyl)-(piperidin-1-yl-methyl)-amino}-N-hydroxy-acetamide-
hydrochloride,
2-{(4-But-3-enyloxy-benzenesulfonyl)-(morpholin-4-yl-methyl)-amino]-N-hydroxy-acetamide-
hydrochloride,
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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, first with triphenylphosphine, an alcohol of the
structure I,

HO-A-Rs (m

in which A and Rj are as defined above for compounds of formula 1, and diethyl azodi-
carboxylate, free functional 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 preparation of a
salt, converting a resulting free compound of the formula | into a salt or, if necessary for
preparation of a free compound, converting a resulting salt of a compound of the formula |
into the free compound.

24. A compound of the formula 11
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in which R, q, A, Ry, Rz and Rj are 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.

26. A compound of the formula V
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or a salt thereof.

27. A compound of the formula VI|
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in which R is as defined above for compounds of the formula | or hydrogen, q is as defined
above for compounds of the formula | and Y is halogen, free functional groups present in
the compound, if necessary, being protected by easily detachable protective groups,

or a salt thereof.



