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~ ALPHA- SUBSTI TUTED ARYLSULPHONAM DO HYDROXAM C AClI DS AS TNF- ALPHA AND MATRI X
METALLOPROTEI NASE | NHI BI TORS. The present invention relates to the
etherified cycl ohexyl - and aryl sul fonam do-substituted hydroxam c aci ds of
formula | [errWwowhezssrn Ar represents carbocyclic aryl, heter®CyERIHB5IEE v|

or biaryl; Rerr] represents |ower alkyl, cycloal kyl, (carbocyclic or
heterocyclic aryl)-lower alkyl, |ower alkoky-lower alkyl, carbocyclic aryl,
- heterocyclic aryl, cycloal kyl -1 ower. al kyl or hal ogen-1ower al kyl; R2
represents hydrogen or |lower alkyl; R3 and R4 represent independently

hydr ogen, |ower al kyl. | ower al kox hal ogen. h dr ox acyl o
al koxy- | ower M@g" 1TUTED, ‘ﬁ? @3 ﬂ[ﬂgr‘fﬁ T&]-&%%WTRIX
t oget her on ROTEL e epr esent Iovver al kyl enedi oxy; n
represents an integer from1l to 5; pharnmaceutically acceptable prodrug :
derivatives tTier predent mmdmphminas:tauhe ethérifiedxyclolExyb land arylshifortamddeeafbstitetedt her
to a process @sqﬁ Jidy of these conpounds, to pharmaceuti cal
conpositions conprising these conpounds to the use of these conpounds for
the therapeutic treatnent of the human or animal body or for the

manuf acture of a pharnaceutical conposition. The conpounds of the invention
dependi ng on the nature of the substatuents. possess one or nore asymetric

carbon atons. Al so the cycl ohexane shbstituents are @ther cis or trans to
each other. The resulting di agtereoﬂ r Ers and geonetric
| soners are encorrpassq_g,_m/N_Lb L f.in WO 97/ 22587
PCT/ EP96/ 05362 i1 I ®
o ' R4

OR;

wherein

Ar represents carbocyclic aryl, heterocyclic aryl or biaryl; _
R, represents lower alkyl, cycloalkyl, (carbocyclic or heterocyclic aryl)-lower alkyl, lower -
alkoxy-lower alkyl, carbocyclic aryl, heterocyclic aryl, cycloalkyl-lower alky! or |
halogen-lower alkyl;

R, represents hydrogen or lower alkyl;

R, and R, represent independently hydrogen, lower alkyl lower alkoxy, halogen, hydroxy,
acyloxy, lower alkoxy-lower alkoxy, trifluoromethyl or cyano; or R, and R, together on
adjacent carbon atoms represent lower alkylenedioxy;

n represents an integer from 1 to 5;

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

further to a process for the preparation of these compounds, to pharmaceutical

compositions comprising these compounds, to the use of these compounds for the

therapeutic treatment of the human or animal body or for the manufacture of a

pharmaceutical composition.

The compounds of the invention depending on the nature of the substituents, possess one
or more asymmetric carbon atoms. Also the cyclohexane substituents are either cis or
trans lo each other. The resulting diastereoisomers, enantiomers and geometric isomers
are encompassed by the instant invention.



-2.- Preferred are the conpounds of the invention wherein the configuration
of the asymmetric carbon atomof the [err]-am nohydroxam c acid noiety to
which i's attached the cycl ohexane ring corresponds to that of a D amino
actd precursor and is assigned the (R)-configuration. Pharmaceutically
accept abl e pr Qg éihg@r | vatives are those that may be convert igghf:po¥nsis

sol vol ysi s or under physiological conditions to the free hydroxam c acids
of the invention and represent such hydroiamc acids in which the CONHOH
igroup is derivatized in formof an O-acyl “or an optionally substituted

O benzyl derivative. Preferred are the optionally substituted O-benzyl
'del’l vatives. Prodrug acyl derivatives are preferably those derived froman
lorgani ¢ carbonic acid, an organic carboxylic acid or a carbamc acid. An
acyl - derivative which is derived froman organic carboxylic acid is, for
exanpl e, | ovisefesield areahe comppanms of lbw'urvemidnavhﬂnmmemnﬁgmmmmﬁﬂmchsmmemc

from ;L”E)?Sa%*. 00k atorf of P‘Saé“‘*“m Qityantil ol Hoiél§ W Wch i oﬁ espée*c“?“gﬁ y
i1 ower al koxy® ?°“I}Mﬂ @ﬂt‘? §'§ﬁ ‘ﬁf%ﬁsoﬁf"‘ Hé“"tv‘ﬂeﬂ RAGERIORe | | C

or heterocycllc aryl or is cycl oal koxycarbonyl, espeC|aIIy

d err] - er rpparmsenatidy '&Wé)@wu djmtﬁbeg tHase! §#th%)“6€&n9é ifldpyt | tut ed

by | ower alk An acI r|ve m a car am c acid
i's, for exan{NoLysiser qmw he; ipyantion
. car bocyclic mdmbmnoﬂwhlhydmamicabmmwhick;ﬂe CONHO#Lgrobp wdenivdmmamcfﬁuﬁ' ic

aryl | ower Pbn i & &H?fv rék Mﬁl

opt i onal | y sﬂ!ggt | tg’?o ?ng)érﬁ%gt?‘ves are g{r#veﬁ?era y %eenzy or benzyl
'mono-, di- Yipted B%"(ZV ‘?ﬁ"é’é U¥sS- e. g. | ower al kyl, |ower al koxy, am no,

"nitro, hal ogen and/or trifluoronethyl. Pharmaceuti cal |y acceptable salts of

the acidic cpyp éﬁg{, EﬂT&]‘l anel y
‘cationic salts sgrbgﬁads&gfniﬁfm hpﬁa@sﬁéﬁ tgg%dtsfﬁ{ tare F%}b&ﬂggé ai?’s
sodium i th‘i"&?ﬂ“’ﬁﬁ Qr 3/ carbamy W&gney um as well as ammonium salts,
such as ammoni um tri met hyI amoni um di et hyl anmoni um and

tris- (hydr oxXgati¥esivdliok Which i@ AERVESYF0ne & drganic carboxylic acid is, for example, lower
alkanoyl, phenyl-lower alkanoyl or unsubstituted or substituted aroyl, such as benzoyl.

An acyl derivative which is derived from an organic carbonic acid is, for example,
alkoxycarbonyl, especially lower alkoxycarbonyl, which is unsubstituted or substituted by
carbocyclic or heterocyclic aryl or is cycloalkoxycarbonyl, especiaily
C,;-Co-cycloalkyloxycarbonyl, which is unsubstituted or substituted by lower alkyl.

An acyl derivative which is derived from a carbamic acid is, for example, amino-carbonyl
which is substituted by lower alkyl, carbocyclic or heterocyclic aryl-lower alkyl,
carbocyclic or heterocyclic aryl, lower alkylene or lower alkylene interrupted by O or S.

Prodrug optionally substituted O-benzyl derivatives are preferably benzyl or benzyl
mono-, di-, or tri-substituted by e.g. lower alkyl, lower alkoxy, amino, nitro, halogen
and/or trifluoromethyl.

Pharmaceutically acceptable salts of the acidic compounds of the invention are salts
formed with bases, namely cationic salts such as alkali and alkaline earth metal salts, such
as sodium, lithium, potassium, calcium, magnesium, as well as ammonium salts, such as
ammonium, trimethyl-ammonium, dicthylammonium, and tris-(hydroxymethyl)-methyl-
ammonium salts.
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~3- Simlarly acid addition salts. such as of mineral acids, organic

- carboXylic and organic sulfonic acids e.g. hydrochloric acid,

net hanesul fonic acid, maleic acid, are also possible provided a basic

' group, such awamm2siyl , constitutes part of the structure. TRETEBHNS3A2
definitions used herein have the followi ng neaning wthin the scope of the
present invention, unless otherw se speci4§ied. The term"lower" referred to
above and hereinafter in connection with organic radicals or conmpounds
respectively defines such as branched or unbranched with up to and
including 7, preferably up to and including 4, and advant ageously one or

two carbon %ﬁﬁsﬂ éqglh aau%ﬁo@éawlsuwwmﬁerw@m ¢ bRy RO EAESgaiE

contains | to rab ca toms and re resent
Cor aannl o sHisoE AGIEe.z HyaREnoRc aeid, metinesyI et Maffic S, B o PO PE s

al koxy (or qirﬁwﬂmwbasgrglmp.pmkfwlpmy msﬁtauenparncfélhe:mm atonms, and
represents for exanpl e nmethoxy, ethoxy, propoxy, isopropoxy, butoxy or

i sobut oxy. Hal ogen ref erabl resents chI oro or fl uo o but al so be
bromo or | odde gaperel deDpitions hied hein s 4 Blioying gieening pe o the

Car bocycl i ¢ pa¢ésght inegntion aniless otheswisecspecified. bi cyclic aryl for exarrpl e phenyl
or phenyl nono-, di- or tri-subsituted by one, two or three radical s

selected fromlower al kyl. |ower al koxy, hydr oxy, hal ogen cyano,
trifl uor orretFigiterm Jower" é?fE?F‘E'H YBdp ﬁﬁﬂ"’&'ﬁ“@["@? with prgagic gadigals orgr |

or 2-napht h)dompbmdsrmspbblwaynaﬁnes@chash'anbmdbembmlnﬂWMUmm aauumwmg to
two adj acen&g&&%myﬁgmyﬁd ﬁlan H%%@y qgl“%(g zﬁ.& | enedi oxy.

xy-( err] I"'ene 1's tltue edtotvvo
adj acent carbon atons of phenyl, e g. oxyet hyl ene or oxypropyl ene. An
exanpl e for Alowerhikyl krotp & lirinchédwd unbeanpliesiral cotains 1 to 7 carbon atoms,

phonyl  monod it P caibbh pofsiinl b6l (ri g chadyt Bl drom VR, "

Ctrifl uororretWOPYé%@%l&}'liy phenyl or phenyl nonosubstituted by | ower
al koxy, halogen or trifluoronethyl, and in particular phenyl, Heterocyclic

aryl repres iy Rikdy ?Ariaﬁcy%xy?hx%}iﬁ pleferkiiy E6Mhy1-4 chiBbn FSAIPNG riprbdetls! -

for example methoxy, ethoxy, propoxy, isopropoxy, butoxy or isobutoxy.
Halogen preferably represents chloro or fluoro but may also be bromo or iodo.
Aryl represents carbocyclic or heterocyclic aryl.

Carbocyclic aryl represents monocyclic or bicyclic aryl, for example phenyl or phenyl
mono-, di- or tri-substituted by one, two or three radicals selected from lower alkyl, lower
alkoxy, hydroxy, halogen, cyano, trifinoromethyl, lower alkylenedioxy and
oxy-C,-Cs-alkylene; or 1- or 2-naphthyl. Lower alkylenedioxy is a divalent substituent
attached to two adjacent carbon atoms of phenyl, e.g. methylenedioxy or ethylenedioxy.
Oxy-C,-C;-alkylene is also a divalent substituent attached to two adjacent carbon atoms
of phenyl, e.g. oxyethylene or oxypropylene. An example for oxy-C,-C;-alkylene-phenyl
is 2,3~-dihydrobenzofuran-5-yl.

Preferred as carbocyclic aryl is phenyl or phenyl monosubstituted by lower alkoxy,
halogen, lower alkyl or trifluoromethyl, especially phenyl or phenyl monosubstituted by

lower alkoxy, halogen or trifluoromethyl, and in particular phenyl.

Heterocyclic aryl represents monocyclic or bicyclic heteroaryl. for example pyridyl,
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PCT/ EP96/ 05362 -4- qui nolinyl, isoquinolinyl, benzothienyl, benzofuranyl,
.benzopyranyl, benzothi opyranyl, furanyl, pyrrolyl, thiazolyl, oxazolyl,

| soxazolyl, triazolyl, tetrazolyl, pyrazolyl, imdazolyl, thienyl, or any
sai d radical g@ahbigyt €d, especially nono- or di-substitutedpchrssssssd over
al kyl or hal ogen. Eyridyl represents 2-, 3- or 4-pyridyl, advantageously 3-
or 4-pyridyl. Thienyl represents 2- or 3-thienyl, advantageously 2-thienyl.
Qui nol i nyl represents preferably 2-, 3- b?'4-quino|iny|, advant ageousl y
2-qui nolinyl. Isoquinolinyl represents preferably 1-, 3- or

4-isoqui nolinyl. Benzopyranyl, benzothiopyranyl represent preferably
3-benzopyranyl or 3- benzothlopyranyl respectively. Thiazolyl represents

preferabl y Zuinglingl, isenuineknyl. beazatiieny) snzafysanyh berizopyranyl, beazosbigpyranyls

gr Sf ter abl Iy llfuran9r p@rroly, (Hiazblyl; Mar.ﬂ?mssbiézolﬁagamml tyirazolyl,(pyedzolyhbl y
etrazoly r ety

het erocycl i c‘“‘éﬁ&%ﬂ'ﬁmﬁx 1 %"9 SBE% ¥u uiu@d %Fé %ﬂy '?Eloéz P?ﬁbx?tgtgga?ol yl,

triazolyl, tes. rlma}kyl Oppalm n y rmrassa 3-10m4w9¢y1 Wa&ngeoyav -pBdi cal

substituted,4. mhm n@z.@i-lar.midngt, hdvantgeously 2-thienyl. Quinslingl’ hal ogen;

d B
D1 phenyl - ndfliegastBRelcfably 2 5%%%“91%55%%?@%“%? ?g G % fmbligyC;, O
optional |y gepresents preferably b, 3- ondoisequingliny]. Benzopuranyl, lqnwraa Ylappresent
trifluoronetghyferably @-Wp%ﬂ |di§lﬂeﬁioﬂi16ﬂfr %@e@u\% mza o

ﬁdpﬁdsbﬁs
hydr ocarbon o I tog 10
ring car bond® "g’f"rﬁ’?’& adva Pﬁé}gijééﬁ@m% M/ %ﬁpyﬁﬂ%@ﬁo 0tfyl or
cycl ooctyl op{l.2Adriazoly) pEattagolykis pwfembinértem lyésscpmferaalwl -1 ower
al kyl represgphidagigff erably straight chain or br anched
aryl-Clerr]-C[err]-alkyl in which carbocyclic aryl has neani ng as defined
- above, e.g. benzyl or phenyl-(ethyl, propyl or butyl), each unsubstituted
“or substi tutﬁdfemblpﬂswwcychwym pmdylrmmumepymlb@mm dsoxazglylabove,
advant ageoustiyzdhat te@ﬁiél%' i, i@ eyl ol @4id @didal Substitaled| over, al ky!

! §pr esenls prelel fiybxlr|Xn§ or %{-&I&u&%' 55{ B(vepilﬁﬂ%? ‘ﬂﬂo@e‘?\t gﬂﬁ%ﬁl’dcﬁlar pyridylL

especial

Biaryl is preferably carbocyclic biaryl, e.g. biphenyl, namely 2-, 3- or 4-biphenyl,
advantageously 4-biphenyl, each optionally substituted by e.g. lower alkyl, lower alkoxy,
halogen, trifluoromethyl or cyano.

Cycloalkyl represents a saturated cyclic hydrocarbon optionally substituted by lower alkyl
which contains 3 to 10 ring carbons and is advantageously cyclopentyl, cyclohexyl,
cycloheptyl or cyclooctyl optionally substituted by lower alkyl.

Carbocyclic aryl-lower alkyl represents preferably straight chain or branched
aryl-C,-C,-alky! in which carbocyclic aryl has meaning as defined above, e.g. benzyl or
phenyl-(ethyl, propy! or butyl), each unsubstituted or substituted on phenyl ring as defined
under carbocyclic aryl above, advantageously optionally substituted benzyl.

Heterocyclic aryl-lower alkyl represents preferably straight chain or branched heterocyclic
aryl-C,-C,-alkyl in which heterocyclic aryl has meaning as defined above, e.g. 2-, 3- or
4-pyridylmethyl or (2-, 3- or 4-pyridyl)-(ethyl, propyl or butyl); or 2- or 3-thienylmethyl or
(2- or 3-thienyl)-(ethyl, propyl or butyl); 2-, 3- or 4-quinolinylmethyl or (2-, 3- or
4-quinolinyl)-(ethyl, propy! or butyl); or 2- or 4-thiazolylmethy!l or (2- or
4-thiazolyl)-(ethyl, propy! or butyt).



atryl-Cerr]-Cerr]-alkyl in which heterocyclic aryl has neaning as defined
above, e.g. 2-, 3- or 4-pyridylnmethyl or (2-, 3- or 4-pyridyl)-(ethyl,

. propyl" or butyl); or 2- or 3-thienylmethyl or (2- or 3-thienyl)- (et hyI

. ptopyl or butyl); 2-, 3- or 4-quinolinylnmethyl or (2-, 3- or

t 4-qui nol i nyl ) -etdmpess7propyl or butyl); or 2- or 4-thiazolyl nREHPPI6HSI6E 2-
or 4-thiazolyl)-(ethyl, propyl or butyl). WO 97/ 22587

PCT/'EP96/ 05362 -5 - Cycl oal kyl -1 ower al kyls_represents e.g. (cyclopentyl- or
cycl ohexyl)-(nmethyl or ethyl). Acyl is derived froman organic carboxylic
acid, carbonic acid or carbam c acid. Acyl represents e.g. |ower al kanoyl,

carbocyclic aryl-lower al kanoyl, |ower alkoxycarbonyl, aroyl, di-Iower
al kyl am nocaghapaik l%wé}alkfl Rhi6 61210, BRpLAYIEEr GloRBGN mayE bEERRY, acy!
is |ower al kgg ?ll yLovver Egéfgw re%r ggeﬁ%s e rg@ er ri'(-m efrir) -a?kanoy

I ncl udi ng forrryl, and is preferably (err]-Cerr]- aI kanoyl such as acetyl
or propi onyLAédyldy derived fromean arganiccarbexylio utid orartimaiczaoid or canbamicaacid.

di -substituted by one or two radicals selected from I ower al kyl, | ower
al koxy, hal ogen, cyano and trifluoronethyl; or 1- or gﬁht hoyl ; and al so
e.g. pyridyl ayww&&évwemlmwﬁﬁammwﬂﬂ@wm@nw PRI y

derr]-Cer rilka*)k:awpﬂﬁr Jmmly ti-lowvegalkyihininogarbonyd oy di-loweralitylathiky- | owet
represents ejjhes %}gfy allenﬂf!Ched al kylene of 1 to 7 carbon
atons and represgnts pre ér y straig chain al kylene of 1 to 4 carbon
atons, e.g. a nethylene, ethylene, propylene or butylene chain, or said
met hyI ene. ewybmlkanoprmpxpkamee.g)lc,mglkmylmdadmg formgt, anﬂ)i%tpréfuhmgl by

err]-Cerr I hyl) or disubstituted on the sane
Clerr] - A er ' el xalainol e GRS IpBEATY

or different bon a rr]-al kyl (advantageously nethyl),
t he total nunber of car bon atons being up to and including 7. Lower
al kyl enedi oxAroy represtms alpl enbylyor bevadyinnynce br diesubytiretad by oneyor b klidals ed

oI 1% b ORI G AN, 160 25 AR, QAo AR TIRURARIACE Y. o AT 021 €

carboxyl is ocar
al kyl am noca?‘lﬁ‘é?ﬁﬂwﬁ- and also eg. pyndylcarbonyl

Lower alkoxycarbonyl repsesents preferably C,-C,-alkoxycarbonyl, e.g. ethoxycarbonyl.

Lower alkylene represents either straight chain or branched alkylene of 1 to 7 carbon -
atoms and represents preferably straight chain alkylene of 1 to 4 carbon atoms, .2. a
methylene, ethylene, propylene or butylene chain, or said methylene, ethylene, propylene
or butylene chain mono-substituted by C;-C;-alkyl (advantageously methyl) or
disubstituted on the same or different carbon atoms by C,-C;-alkyl (advantageously
methyl), the total number of carbon atoms being up to and including 7.

Lower alkylenedioxy is preferably ethylenedioxy or methylenedioxy.

Esterified carboxyl is for example lower alkoxycarbonyl or benzyloxycarbonyl.

Amidated carboxyl is for example aminocarbonyl, mono- or di-lower alkylaminocarbonyl.
A particular embodiment of the invention consists of the compounds of formula I in which

the asymmeltric carbon of the a-aminohydroxamic acid moiety is of the (R)-configuration,
namely compounds of formula II



A particul ar enbodi nent of the invention consists of the conpounds of

formula | in which the asymetric carbon of the [err]-am nohydroxam ¢ acid
noiety'is of the (R)-configuration. nanely conpounds of formula Il WO
97/ 22587 PCT/ EP96/ 05362

-6- Ar [err] wWigkehikss\ R[err] Rlerr], Rerr] and R err] havgcig %09:?5 4
ereof an

defi ned above, pharnaceutically accept abI e prodrug derivatives th
pharmaceutically acceptable salts thereof. A further enbodi ment represents
the above conpounds having the trans conf'iQJ'ur ation with respect to the

1. 4-substituents on the cycl ohexane ring, particularly those of formula In
[err] wherein Ar represents carbocyclic or heterocyclic aryl; Rerr]
represents |ower alkcyl, cycloal kyl, fcarbocyclic or het erocycl iC
aryl)-lower alkyl or lower alkoxy-lower alkyl; Rlerr] represents hydrogen

or lower alkyl; Rerr] is hydrOgen lcm,r o al B3 hal ogen; Rferr] is
hydr ogen or | ower al kOXﬁ er;r_lj ahd Iifer et her on adj acent carbon
atons represent nethyle Qa'%xy rﬁ"s""in ; 97/ 22557 (m

PCT/ EP96/ 06362 -7 - _ o R,

OR,

wherein Ar, R;, R;, R; and R, have meaning as defined above, pharmaceutically -
acceptable prodrug derivatives thereof and pharmaceutically acceptable salts thereof.

A further embodiment represents the above compounds having the trans configuration
with respect to the 1,4-substituents on the cyclohexane ring, particularly those of formula

m
I
R
o (CHy), © 3
1 |l
HO~—N—C —CH—N [ am
H i )
o Ry
R
OR;
wherein

Ar represents carbocyclic or 'heterocyclic aryl;

R, represents lower alkyl, cycloalkyl, (carbocyclic or heterocyclic aryl)-lower alkyl or
lower alkoxy-lower alkyl;

R, represents hydrogen or lower alkyl;

R; is hydrogen, lower alkoxy or halogen;

R, is hydrogen or lower alkoxy; or

R3 and R, together on adjacent carbon atoms represent methylenedioxy; and

nis 1-4;



pharmaceutically acceptabl e prodrug derivatives thereof; and

phar maceutical ly acceptable salts thereof. Also preferred are said

‘ conpounds of formula Il wherein Ar represents heterocyclic aryl as defined
above; R err] represents |ower alkyl, cycloal kyl as defined above ar_| ower
~al koxy- 1 oner QY2258 err] represents hydrogen or |ower al ky | PCTEPIS336%,
are hydrogen or |ower alkoxy; and n is 1-4; pharmaceutically acceptable
~prodrug derivatives thereof; and pharnacef@tically acceptable salts thereof.
Preferred are said conmpounds wherein R3 is at the para position and R4 is
at the meta position. Further preferred are the said conmpounds of fornula
1l wherein Ar is heterocyclic aryl as defined above; R err] is |ower

al kyl ; R[errﬁha'tmadeyﬂcam&ocepﬂblfrprbdﬁmdr.lmaﬁvénhﬂeofal koxy; R4 is hydrogen; and

nis 1 or 2, m |l e salts thereof. Particularly
preferred are gﬁrrpoung@&ﬂ?uf‘&?hb%g G erein Ar is pyridyl, especially 3-
or 4-pyridyl; Rerr] is |lower alkyl, espeC| ally straight chain

Clerr]-Cer r.}uso@kdfmied 48p said bompuhnE§ af fobmuia #I whereibrepi§ents Heterscypli¢ aryl ower
al koxy; and P’E}\i‘% Furt her
preferred ar%k%gll%a%g%uﬁgé %?ﬁgﬁvﬁ g:gg:ﬁﬁéﬁ Pﬁ Vé f&%@&f

Cl err] - er rjixepyripwer b repFRseIts hydragenr Y Aepgen AOxy: and
nhl slé band pWer IR60Y ahd alid y4ﬂﬂmabmu9aéc§epmmb<prmgc¥eﬁwu»eakhe?ﬁ?anh -
shou e up of a group of compounds of the

I nventi on: %unga&(@wyr?&gﬁﬁ#a iQor I'I'l respectively) wherein Rerr]
is Jerr]-Cerr]-alkyl. The invention relates especially to the specific

‘conpounds deprefeni2@drd said dompouadEv m:nlnpaymmqm poditio an® R 3tabtHedndti 0dr ug

derivatives JlfLL?sOf and pharmaceutically acceptable salts thereof, and in
particul ar t e speci fic conpounds described in the exanpl es and .
pharmaceutically acceptable salts thereof. The conpounds of the invention

- exhi bi t val upjtter pleférraaed Meissid coMpounds bf ofmbla IMWEBRISAL i8 Gbieflichelic Byl as
defined above; R, is lower alkyl; R, is hydrogen; R; is para-lower alkoxy; R, is hydrogen. -
and n is 1 or 2; and pharmacentically acceptable salts thereof.

Particularly preferred are compounds of formula Il wherein Ar is pyridy), especially 3- or
4-pyridyl; R, is lower alkyl, especially straight chain C,-Cs-alkyl; R, and R, are
hydrogen, R, is para-lower alkoxy; and n is 1; and pharmaceutically acceptable-salts
thereof.

Further preferred are said compounds wherein Ar is 4-pyridyl; R, is C,-C,alkyl; R, and
R, are hydrogen; R, is para-ethoxy; and n is 1; and pharmaceutically acceptable salts
thereof.

Special mention should be made of the following sub-group of a group of compounds of
the invention: compounds (of formula I, II or Ill respectively) wherein R, is C,-C-alkyl.

The invention relates especially to the specific compounds described in the examples,
phannaceﬁtically acceptable prodrug derivatives thereof and pharmaceutically acceptable
salts thereof, and in particular to the specific compounds described in the examples and
pharmaceutically acceptable salts thereof.

The compounds of the invention exhibit valuable pharmacological properties in mammals
including man.
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.PCT/ EP96/ 05362 -8 - Firstly. they are inhibitors of TNF-al pha converting
.enzyne’ (TNF- al pha convertase) and thus inhibit TNF-al pha activity, e.g.
.suppress the production and/or release of TNF al pha, an inportant nedi ator
of i nflamrati woendsszi ssue growth. Such properties render thecrtersnsses of
‘the invention primarily useful for the treatnent of tunors (malignant and
non-mal i gnant neopl asns) as well as of inflammatory conditions in mammals.
e.g. for the treatnment of arthritis (such as rheunatoid arthritis), septic
shock, inflammtory bowel disease, Crohn's disease and the |ike. Further,
the conpounds of the invention al so inhibit matrix degradi ng

tall t @4 ' , d
gc?opﬁggg nmet Io | as] 8 ase &%ﬁ ﬂghﬁdﬂ%&%sé%ﬁ&qﬁg@#gﬁ?ﬁ%a%ﬁﬁﬁ%?t o
matrix degr 444 t‘PlBh“ XH’E -alpha %P‘g’& G%F“P%F‘etpﬁ@“%@aﬁ“ﬂ@ﬁfelw oTHF plpha.c- |
st ronel ysi nan impértangmediator ofinflansmation Anisstegrolvtio eSuek p audemd&iem _

pat hol ogi cal ng&ﬂidk bﬁiﬁ% 1ﬁ%nﬂ@ﬂ%?ﬂl¥t s SﬁP@Q'&hﬂJ&ﬁtd gmslgﬁ%

i nhi biting o rogr essi S|on
and/ or tummowrsmagmasmsgeﬂeu asRf/inflagmatgryco mm&éamammahags forskeder |
col on, ovar igmnentofHrihritis &mcleas rheihatoideemfitis)| septc sock,anfldnanite bywel t he

conpounds of t osteoarthrltls bronchi al disorders
(such as astd#&% éﬁ%ﬁﬁl tl%'dl 5egr adati on of eI astin), atherosclerotic

conditions (by e.g. |nh|b|t|ng rupture of atherosclerotic plaques) as well

as acute COIFftAdryhe ¢ofpoitls oha@ﬁﬁveahbﬁﬂk@mﬁmmmdemam

br al i diti
Lo be treat SV *%ﬁ%masa%@"wﬁouh i cbiige e 88 ulbinge &aﬂ@ﬂa?"“ e
denyel i nat i H‘gusjms(ﬁma?wép ménmh%wtbsw@hMeﬁmmmdm;ealismm&dtf@m@| on
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conmpounds o#“qlm qsmvmm@nbrpn@w@esor% ychas gathma by “&h!l"h& e degradauon of
‘elastin), atherosclerotic ‘conditions (by e:g. inhibiting rupture of atherosclerotic plagues), E

as well as acute coronary syndrome, heart attacks (cardiac ischemia), strokes (cerebral
ischemias), and restenosis after angioplasty.

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
disease), diffuse and transitional sclerosis (Schilder’s disease) and acute disseminated
encephalomyelitis, also demyelinating peripheral neuropathies such as
Landry-Guillain-Barre-Strohl syndrome for motor defects; also tissue ulceration (e.g.
epidermal and gastric ulceration), abnormal wound healing, periodontal diseasc. bone
disease (e.g. Paget’s disease and osteoporosis).

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

The compounds are particularly useful for the treatment of inflammatory conditions, such



i nflanmmation, coneal ulcerations, pterygium keratitis, keratoconus, open
angl e gl aucoma, retinopathies, and also their use in conjunction with
refractive surgery (laser or incisional) to mninze adverse effects. The
conpounds are particularly useful for the treatnent of inflanmmtory

condi tions, suw®97/22580 97/ 22587 PCT/EP96/05362
PCT/ EP96/ 05362 9- as rheumatoid arthritis, and of tunors. Benefici al

.effects are evaluated in pharnacol ogi cal _gests generally known in the art,
rand as illustrated herein. The above-cited properties are denonstrable in

in vitro and in vivo tests, using advantageously mammals, e.g. rats, guinea
pi gs, dogs, rabbits or isolated organs and tissues, as well as mammali an

enzynme prepagsahbitisioidatthHti€ AnPOttIMdcan be applied in vitro in the form of

.solutions, e.g. preferably aqueous solutions, and in vivo either enterally

or parenterally, advantageously orally, e.g. as a suspension or in aqueous
sol uti on. ThBengfisiabeffects are evaluatetlyin phargmcdiogival asstsenerhllyl Kndwar i the @, aad agd
10-[err] ”Dli%sdfﬂé@&?&ﬁ.ations- The dosage in vivo nmay range, depending on
the route of admnistration, between about 0.1 and 100 ng/ kg. The '

i nhibition of the production and secretion of TNF-al pha (by inhibition of
TNF-[err] coOThesbbas-eitedopdrgesciis dentonseabl€indn vitfo £h@ 3§ vivh &dis) akigyat ure 370,

TRS st at oo et o, e BAGH il B0 oBil. B raloceiol iy ),

medi um used $#88ua3phd welkds mammalianenzyme prepaains) Said sompounds caroe dppliedtinl f
serum 1% pevitro i the foranof solutions, e/gy preferably-iutowsolutions Afdn i eithe) at 1 X

10+5 I'1s/ dj aortest. conpound. Cells are
pre-i ﬁgubZt \é%kévr\f‘?’ﬁ& onp%ﬁbef%‘&g?g&{nq%ﬂiﬂg@' #g% _pgp’f’?@%ﬁﬂ?ﬁ@? ed chanber
with 5% CO esoltiopndhe fesage in vitie may sange betweemahoyt 1> mplat |t (030 gaodarc at
#L-4391) f orcoficénrations. Fihaidosaga ibvive Midy i3k, depeiRBhgashtthd Rfdte Gakihnidftration,

condi tioned Jpdianebito.MNa ﬁiﬁ%ﬁés is harvested.  The amount of TNF-al pha

The inhibition of the production and secretion of TNF-alpha (by inhibition of TNF-ct
convertase) can be determined e.g. as described in Nature 370, 555, 558 (1994).

The effect on the production of soluble TNF-alpha by LPS-stimulated THP-1 cells can be
determined as follows:

Tissue culture medium used is RPM 1640 (Gibco cat #11875-036) containing 10% fetal
calf serum, 1% penicillin and streptomycin. THP-1 cells (ATCC #202-TIB) at 1 x 10+5
cells/well are added to 100 pl medium or test compound. Cells are pre-incubated with
compound for 30 minutes in a 37°C humidified chamber with 5% CO, and then stimulated
with 100 ng/ml of LPS (Sigma cat #1.-4391) for 4 hours. Plates are then centrigued and
100 pi of conditioned medjum for TNF analysis is harvested. The amount of TNF-alpha
in control and test cultures is determined by ELISA using recombinant TNF-alpha for the
standard curve, using TNF ELISA plates (Genzyme) for TNF analysis. Absorbance
readings and data calculations are performed on a Molecular Devices plate reader. Results
are expressed in ICs,'s of test compound.

The effect on the plasma concentration of TNF-alpha in the mouse following intravenous
injection of endotoxin can be determined as follows:

Female Balb-CbyJ mice are dosed by gavage with test compound in 0.1 ml cornstarch
vehicle/10 grams body weight. One to four hours after administration of test compound,



in.control and test cultures is determ ned by ELI SA using reconbi nant
TNF-al pha for the standard curve, using TNF ELI SA plates (Genzyne) for TNF
anal ysi's. Absorbance readi ngs and data cal cul ati ons are perforned on a

Mot ecul ar Devices plate reader. Results are expressed in IC[err]'s of test
conpound. The \gHbesisgpn the pl asma concentrati on of TNF-al phap¢rekdéRsigpuse
follow ng intravenous injection of endotoxin can be determ ned as fol |l ows:
Femal e Bal b- CbyJ mice are dosed by gavagel(g]th test compound in 0.1 nm
cornstarch vehicle/ 10 granms body wei ght e to four hours after

adm ni stration of test conpound, WO 97/ 22587

PCT/ EP96/ 05362 - 10- 0.1 ng/kg Lipopol ysaccharide fromE. coli 0127:B8 -

(Di fco #3880;25- i ne, | ecte f t . njection
of LPS, bl ool tmaehke HhoBfliteriit SPhy % o i 1B fica it He in wide it g
mouse TNF- al infesteglilvs/Onei ltou( dterdynwjectich of HtPSyblned iy eollectedifop detemwaionmﬁt
group. Resul plasmd TNEXIPIASEREG rﬁ&:sg/ﬂl‘NthlB{atEquA%t (@ﬂiyrﬂﬂ}lF Pﬂﬁ:e are used
concentration in con r ol ;ﬂ The e Sgﬁ‘g ,?, hEiﬁ XE a.bq étjb

concent r at i oRSr§FeA ‘W\ﬁﬂ E198R ‘%ﬂemeP #f wIpnpien St mpan, PBR vi ned as

fol | ows: Fencongentgmos in caontrohmicedosed by gavage with test conpound in 0.1 m
cornstarch vehicle. One to four hours after adm nistration of test conpound

0.1 ng Lipop cchari de fr, oI| Q127; ¢co #3880-25-0) is
i nj ect ed int%"ﬁvﬁ? g@s‘-”"ﬁ'ﬂﬁ cefitatipn of, F&é@h@%ﬂi‘ﬁ meskyal keg can be,
knees are Iadagadnedaslfonm!tsm saline and 2 | avages fromsane rat are
pool ed. TNF-al pha is measured using nouse TNF-al pha ELI SA kit (Genzyne)

whi ch crossreact.s. with rat ha. Results are essed as % inhibition
o o an NE BRHIS Leutataltaredasah by Bavaas, b it cqnifotng i SLFomaach veitleq
knees. Anti i Oné tonfioat bours aftdriadministration bftestebmpoumidlil mg Lipapolimactharidel feomat i on

and a”hrit'ge@‘i:dﬁh B@@ﬁfcg ed-%éﬁpfié”}gééi?&iﬂf‘o 1 kn 5. 9T Sﬂé'ur?ﬂkéfvam

arthritis no n rats a,n art ritrs nodel in mce
[ Medi at or s ofntprrticytar LPS ‘QJFS“QZ‘Y oes }‘@3"' with 0.1 mi safine and 2 lavages from
same rat are pooled TNF-alpha is measured using mouse TNF-alpha ELISA kit

' (Genzyme) which crossreacts with rat TNF-alpha. Results are expressed as % mmbmon
of mean TNF-alpha concentration in synovial fluid from saline-injected knees.

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

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

Stromelysin activity can also be determined using human aggrecan as a substrate. This
assay allows the confirmation in-vitro that a compound can inhibit the action of




One test to determne the inhibition of stronelysin activity is based on
Its hydrolysis of Substance P using a nodified procedure of Harrison et al
(Harrison, R A, Teahan J., and Stein R, A sem continuous, high
.performance chronmat ography based assay for stronelysin, Anal. Biochem 180,
110- 113 (1989) wo #massvi s assay, Substance P is hydrol yzed by PETGHRBIRIfA
human stronelysin to generate a fragnent, Substance P 7-11, which can be
quantitated by HPLC. In a typical assay, - 10 mM stock solution of a
conmpound to be tested is diluted in the assay buffer to 50 [err]M m xed
1:1 with 8 [err]g reconbi nant human stromelysin (nmol. wt. 45-47 kDa, 2
Units; where 1 Unit produces 20 mmol es of Substance P 7-11 in 30 mnutes)
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conpound can SPRRPYADS. The assay ‘b‘dﬁ'ﬁf YOr§iEPY 7/ 22587

PCT/ EP96/ 05362 - 11 - stronelysin on its highly negatively-charged natural
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conmpounds. T(I}Ee assay has three major steps: 1) Plates are coated with

hyal ur onat e L‘l’man unbi li cal chord, 400 ug/m ), blocked with BSA (5 ng/m),

and then proteogl ycan (hunan articular cartilage D1 - chondroitinase ABC
di gested, 2 my/Buiffers sinhibitorl(1to 5066 nM)as recombinant hishan sseomelysinél shUnitdweleen
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stromel ysin are added to we . The plates are sealed with
t ape .and i ncuplale at 37[err]C. The B |

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

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



plates are then washed. 3) A primary (3B3) antibody (nouse IgM 1:10, 000)
Is used to detect remaining fragnents. A secondary anti body,
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air dried for 34 hours, sealed wth Saran wap and stored in a

_refrigerator LR, . S onpound
(or buffer) are a ef%@ g(%@%\ﬂﬁhnng&é&g%@%‘?alﬂglﬁé Zats‘ecgre

I ncubated for 2 hours at 35[err]C under hum dified conditions; the anount
of col | agenaThe effet opcosmpudints ofthé iMSentivhUSVIVG can Pé stermmhe i réfbite. crry;smly[ral

di gest f Il

ahPch are ¢ niSP RS He abt JrRfy Wit b ol ISR ot out SN Bl BRe gl ¢
i s added to mmwlw@rbownwm@%émmémof msmm@umaesmlwmu nsed
Wi th vater. gsthedif 20esM TRy 10 AMCECH)Jand0. BEORONECTRE pHI 750 T Rabss lher it er)

done ty at  sTNR sitied g&ﬁé‘ﬁé%ggﬁtc%&%’m%"4@%&@@%&%%@#@8ns. ty
due to col | aglysesamigagiyean (Sr&3AGx{ragmentsgelpases into the jeintareayantitatado Kesatarnd t o
the decreasesmm@ﬁtm&sheaig;sn hmmiu&msmfsn@wmmwotmnwmme of test

COToreT ™ arBIRE 8 R U ot SR Xl by P, E3) Shidlitog 5o,

PCT/ EP96/ 053Katz, R3 Huffy i, Keutgnes, K.E. Quantitationof keratan sulfaie;intblocdsas aanarker of
triplicate), cﬂﬂﬁg&’amhms AR, Ridufil) 28, 1347- lfm(lgﬁfﬁCSulﬁe@w %ngéankhe
our

et o0 | ainkpeir R nh it ReShRe B A i St d o
i ntra- arti cuthenmeasuringd®MBidye dinding1Singthe method uﬁGolslbcxg (Gelclbr.m: Rl.&namh uman :
stromel ysi n Kolibas, L. An improved method for determining proteoglycan synthesized by

chondrocytes in culture. Connect. Tiss. Res. 24,, 265-275 (1990)). For ani.v. study, a

compound is solubilized in 1 ml of PEG-400, and for a p.o. study, a compound is

administered in 5 ml of fortified corn starch per kilogram of body weight.

p

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

The effect on ulcerations, e.g. ocular ulcerations, can be determined in the rabbit by
measuring the reduction of corneal ulceration following an alkali bum to the comea.

Macrophage metalloelastase (MME) inhibitory activity can be determined by measuring
the inhibition of the degradation of {*H]-elastin by truncated recombinant mouse
macrophage metalloelastase as follows:

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



dissolved in 20 MM Tris, 10 mMMCaC [err], and 0.15 M NaCl at pH 7.5. Two
hours later the rabbits are sacrificed, synovial |avage is collected, and
keratan sulfate (KS) and sulfated gl ycosam noglycan (S-GAG fragnents

rel eased into the joint are quantitated. Keratan sulfate is rreasurﬁgoslg%‘

I nhi bition EL|I 9% 9732887 t he net hod of Thonar (Thonar, E.J.

Klinsworth, G K., Caterson, B., Pachman, L.M, dickman, P. , Katz, R,
Huff, J., Keuttner, K E. Quantitation of .kgratan sulfate in blood as a
mar ker of cartilage catabolism Arthr. Rheum 2B, 1367-1376 (1985)).

Sul fated gl ycosam nogl ycans are neasured by first digesting the synovi al

|l avage with streptonmyces hyal uroni dase and then neasuring DVB dye binding

using the ”Etl@ds&fed@@rﬂhﬁwmﬁ@}aﬂ &on&nhau@ﬁ@fﬁ@'tdsbﬁﬁnpdmd’sf‘aﬂdm oved
met hod for dete g)%daro@zt eo0 n, Sé he‘il zed by chondrocytes in culture.
Connect . Ti ssPe“R@% 1on 6’32’8‘%”? Yy L}}?’ an i.v. study, a conpound is
solubilized in 1 m of PEG 400, and for a p.o. study, a conpound is
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descri bed i n A0DI{19728).s and Rheumatlsm Vol . 26, 875-886 (1983). The effect
on ul cerations, e.g. ocular ulcerations, can be determned in the rabbit by

measuring the reductlon of corneal u rati.on f.ollo an, a kal bumto
St e eiine
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[[er]H el astlﬁdek%?%g‘yﬁ%%wﬁ@e% r‘ﬁ% mM Tris, pH 8.0, at 37[err] C
overnight. The sanples are spun in a mcrofuge- centrlfuge at 12,000 rpm for
15 m nut es. Afheedffegtion tunfortahgiogenpsis camtberdetermined et indats implansed with Walkéron
counter to quagy datdhéms PeRes b defmhulthibThidifehbdls from vessels of the limbus, as

described by Galardy et al, Cancer Res. 54, 4715 (1994).

- The effect of the compounds of the invention on atherosclerotic conditions can be
evaluated using atherosclerotic plagues from cholesterol-fed rabbits which contain
activated matrix metalloproteinases as described by Sukhova et al, Circulation 90, I 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 stabilization.

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

The effect on demyclinating disorders of the nervious system, such as multiple sclerosis,
can be evaluated by measuring the reversal of experimental antioimmune encephalo-
myelitis in mice, e.g. as described by Gijbels et al, J. Clin. Invest. 34, 2177 (1994).

As inhibitors of TNF-alpha convertase and matrix metalloproteinases the compounds of
the invention are particularly useful in mammals as antiinflammatory agents for the
treatment of e.g. ostcoarthritis, rheumatoid arthritis, and as antitumor agents for the
treatment and prevention of tumors growths, tumor metastasis, tamor invasion or
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-13- IC[err]'s are determned froma range of concentrations of the test
conmpounds and the percent inhibition of enzyne activity obtai ned. The
effect of the conpounds of the invention for the treatnent of enphysema can
be determ ned {y@¢Rhdggl nodel s described in Anerican Review obchiepssossdzory
Di sease 117, 1109 (1978). The antitunor effect of the conpounds of the

i nvention can be determ ned e.g. by neasgqhgg the growm h of human tunors

i npl ant ed subcut aneously in Balb/c nude treated mce according to

met hodol ogy wel | -known in the art in conparison to placebo treated m ce.
Il'lustrative tunors are e.g. estrogen dependent hunman breast carci noma BT20
and MCF7, hu _g. dder carci noma T24, hunan col on carci noma Col o 205,
human | ung aggﬁﬁpé i noma A549 and human ovari an carci noma Nl H OVCAR3. The
effect on tunor angi ogenesis can be determned e.g. in rats inplanted with
Wl ker 256 Cathg ichipBunds oP fdrmlaT dafl bé piophied 2. B SRR Y cartiok I's of
the linbus, as _d sﬁ&iJ bed by Gal ardy ie)t al , ?}’2‘?} Regf.g 54, 47%6%%‘3%). The
ef fect of th@mgﬁﬁbgﬁnds of the invention on atherosclerotic conditions can
be eval uated using atherosclerotic plaques fromchol esterol-fed rabbits
whi ch contain activated matrix netal |l oprotei nases as descri bed by Sukhova
et al, Crculation 90, 1 404 (1994). arhe inhibitory effect on matrix

met al | opr ot ei nase enzyne activity inlrabbit athergsclerotic plaques can be
determined by in situ zynograpyy, asSHs & i g Galis et al, J. din.

I nvest. 94, 2493 (1994), apg- '@ﬂLAaLL\ ; yque staQ&hization. The
effect on restenosis and vascul ar{renodellf ny ¥ be eval uated in the rat
the nervious system such asr®

bal | ooned carotid artery nodel . AMa effe® on demgrglinati ng di sorders of
e sclerosis, can be eval uated by
measuring the reversal of exper al anti oi mmune encephal o- nyelitis in

mce, e.g. as described by GjbelPF¢ et al, J. din. Invest. 94, 2177 (1994).
As inhibitors of TNF-al pha convergg@se and nmatrix netal |l oprotei nases the
conpounds of the invention are particularly useful in manmals as
antiinflammatory qzggents for the treatnent of e,g. ostcoarthritis,

rheumat oi d arof AF¢acH¥e f?&ﬁ@‘@& derivative, thgreok, gbggein AGn ang,B,-R, having meaning as
defined hereinabove, with hydroxylamine of formula V, .

NH,-CH "
optionally in protected form, or a salt thereof;

and, if necessary, temporarily protecting any interfering reactive group(s), and then
liberating the resulting compound of the invention; and, if required or desired, converting
a resulting compound of the invention into another compound of the invention, and/or, if
desired, converting a resulting freec compound into a salt or a resulting salt into a free
compound or into another salt; and/or separating a mixture of isomers or racemates
obtained into the single isomers or racemates; and/or, if desired, resolving a racemate into
the optical antipodes.

In starting compounds and intermediates which are converted to the compounds of the
invention in a manner described herein, functional groups present, such as amino,
carboxyl and hydroxy groups, are optionally protected by conventional protecting groups
that are common in preparative organic chemistry. Protected amino, carboxyl and
hydroxy groups are those that can be converted under mild conditions into free amino and
hydroxy groups without the molecular framework being destroyed or other undesired side
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functional demcoewazssr t hereof, wherein Ar, n and R err] - R er PCTHFERI¢PRG62
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|'i berating the resulting conpound of the invention; and, if required or
desired, converting a resulting conpound of the invention into another
corrpound of rédefionstukinpip@Ge. and/or, if desired, converting a resulting free.
conpound into a salt or a resultlng salt into a free conpound or into
anot her salt; and/or separating a m xture of isonmers or racemates obtained
into the si ﬁ@ﬂe@urmemtro@ucnmmm greupd isgp pratgct theunctignal igeanps fiony a
ratceﬂatg I Ptnﬂdééﬂed ﬁ&bﬁ&ﬁlwﬁﬂkhdtmg%m dtn%nﬁtuaaérlm&.aﬁ?ﬂﬁsda féHedrrying out a .
i nt er medi at e are copverted £0 oun e invention in a
manner descfﬁﬁ‘\é@cﬁﬁ?‘é‘i ﬁtwfsﬁ?{@f“r'%a &Fﬁ‘ﬁﬂ@ SB ﬂ? %aU P IB5 4,6 car boxyl
and hydr oxy pgrisulas reagtion is nowmtd mgsepkdbémrqum¢mmqn¢hmamowm ng
gr oups lthat dmgﬁﬂ RS to'be Prols ABxP 605 o b :tnxergeﬁ&ﬁ%ﬂdam no,
car boxyl an ro can_ be verted un
condi tions ¥ H’?’ﬁ’ y Péé'eg‘?ﬂ?ﬁ@?eaﬁidﬁﬂ?\fgﬁwww mﬂ@d{’] ¢ FEARIOR G B?'h‘r
framewor k bei ng destroyed or other undesired side
Well-known protecting groups that meet these conditions and their introduction and
removal are described, for example, in J.E.W. McOmie, "Protective Groups in Organic -
Chemistry”, Plenum Press, London, New York, 1973, T. W. Greene, "Protective Groups in
Organic Synthesis”, Wiley, New York, 1991. .

In the processes cited herein, reactive functional derivatives of carboxylic acids represent,

- for éxample. anhydrides eSpeéially mixed anhydrides, acid halides, acid azides, lower
élkyl esters and activated esters thereof. Mixed anhydrides are preferably such from
pivalic acid, or a lower alkyl (ethyl, isobutyl) hemiester of carbonic acid; acid halides are
for example chlorides or bromides; activated esters for example succinimido, phthalimido
or 4-nitropheny! esters; lower alkyl esters are for example the methyl or ethyl esters.

Also, a reactive esterified derivative of an alcohol in any of the reactions cited herein
represents said alcohol esterified by a strong acid, especially a strong inorganic acid, such
as a hydrohalic acid, especially hydrochloric, hydrobromic or hydroiodic acid, or sulphuric
acid, or by a strong organic acid, especially a strong organic sulfonic acid, such as an
aliphatic or aromatic sulfonic acid, for example methanesulfonic acid, 4-methylbenzene-
sutfonic acid or 4-bromobenzenesulfonic acid. A said reactive esterified derivative is
especially halogen, for example chloro, bromo or iodo, or aliphatically or aromatically
substituted sulfonyloxy, for example methanesulfonyloxy, 4-methylbenzenesulfonyloxy
(tosyloxy) or trifluoromethanesulfonyloxy.

The above process for the synthesis of compounds of the invention can be carried out
according to methodology generally known in the art for the preparation of hydroxamic

acids and derivatives thereof.

The synthesis according to the above process (involving the condensation of a free
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- 15- reactions taking place. The purpose of introducing protecting groups
is to protect the functional groups fromundesired reactions with reaction
conponents under the conditions used for carrying out a desired chem cal
transf or mati oRyo dipasgeed and choice of protecting groups for RCIERIEDESEL ar
reaction is known to those skilled in the art and depends on the nature of
the functional group to be protected (hy. ﬂgoxy group, am no group, etc.),
the structure and stability of the nolecul e of which the substituent is a
part and the reaction conditions. Well-known protecting groups that meet
these conditions and their introduction and renoval are described, for
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strong orgam?SS‘Cama’hmaspmnﬂlsbhemsnchlaﬂgcldwgmthenmlwmec aci d such as an
aliphatic or aromatic sulfonic acid, for exarrpl e net hanesul foni c acid,

4- met hyl benzene- sul fonjc acid Qr 4-hro esul fonic acid. A L

reactlze es?&‘qqqdé&“%?d"y&‘quy ge@gm%gﬂ @q%gg%vr%egfﬂgﬁ%wﬁ%ﬁf oro,

bromo or i ode hydroxgigrquipds protdcied for exampleeaisiad<biukyy etheto 8 benzyt ethersal f onyl oxy,
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e ove
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- from a hydroxylamme salt, such as hydroxylamine hydrochloride. :

The starting carboxylic acids of formula IV can be prepared as follows:

An amino acid of formula VI

o

il
HO— C —— CH—NH,
(VD)

OH

wherein R, is hydrogen or lower alkyl, which is optionally esterified e.g. with a lower
alkanol (such as methanol) or with benzyl alcohol, is treated with a reactive functional
derivative of the appropriate sulfonic acid of the formula VII



acids and derivatives thereof. The synthesis according to the above process
(i nvolving the condensation of a free WO 97/ 22587 .

PCT/ EP96/ 05362 -16- carboxylic acid of fornula IV with an optionally

hydr oxy protected hydroxyl am ne derivative of fornula V can be carried out
in the presencewof972288dndensi ng agent, e.g. |,1' -carbonyl di i m BEFBPSO5I6

N- (di met hyl am nopropyl )-N -ethyl carbodii m de or dicycl ohexyl carbodiim de,

w th or wthout 1-hydroxybenzotriazole in gn inert polar solvent, such as
di et hyl f or mam de or di chl oronet hane, preferably at roomtenperature. The
synt hesi s involving the condensation of a reactive functional derivative of
an acid of fornula IV as defined above, e.g. an acid chloride or m xed
anhydride with optionally hydroxy protected hydroxyl am ne, or a salt
thereof, in presence of a base sung as triethylam ne can be carried out, at
a tenperature ranging preferably frout -78[err]Cto +75[err]C. in an
inert organi c solvent such as di chKb pth¥he or tWuene. Protected forns
of hydroxylam ne (of forrmula V) i e-/above process are those wherein the
hydroxy group is protected for ex le as a t-butyl ether, a benzyl ether,
a triphenyl methyl ether, a tetrahydropyranyl ether, or as a trinethylsilyl

et ot iun TS | ; . © . Yo
1ot hods vl | RHEN R tndit S hidbifs b GelbPHAGMIVEY L Wi (i GorREhiofg 9 1 ©
Hydr oxyl ani nesult’sanpmﬂ@i@bxxwgmee%nswglpbesef sushastriethylaming efimi ne sal t,
such as hydr ogitlaghex9laink, ¥sikf @ pbldesolveREsithas tetrally deerlAg Xdibikane of hdtfonfttile

formula IV can .pr epar ed followsy,, An amno acid of fornmula VI [err]
wherein R2 is'™ éé;ﬁm!}?m}dg%ﬁ!gm%y ich is optionally esterified e.qg.

with a | ower al kanol (such as nethanol) or with benzyl alcohol, is treated
with a reactive functional derivative of the appropriate sulfonic acid of
the fornula VII o o Ry
I
0 : Ry
Ry
OH

wherein R,-R, have meaning as defined above and R; is hydrogen or a carboxyl
protecting group, e.g. lower alkyl or benzyl.

The starting materials of formula VI, VII and XII are either known in the art, or can be
prepared by methods well-known in the art or as described herein.

Optically active D-aminoacids of formula VI (the R-enantiomers) can be prepared
according to methods known in the art, e.g. according to methods described in Coll.
Czech. Comm. 49, 712-742 (1984) and Angew. Chem. Int. Ed. (Engl.) 27, 1194 (1988).

The intermediates of formula VIII can be converted to the intermediates of formula 1X
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17 - [err] wherein R3 and R4 have neaning as defined herei nabove, e.g. with
t he correspondi ng sul fonyl chloride, in the presence of a suitable base,
such as triethylam ne or dicyclohexylam ne, using a polar solvent such as

t et rahydr of ur aypg odjaeegane or acetonitrile to obtain a conpoundpgi/Epsssis2
formula VI1I [err] ) wherein R err]-R err] have neaning as defined above
and Rlerr] is hydrogen or a carboxyl protﬁ%%lng group, e.g. |lower alkyl or
benzyl. The starting materials of fornula VIl and XlI| are either known
in the art, or can be prepared by nethods well-known in the art or as
descri bed herein Optically active D-am noacids of formula VI (the

R-enanti oners) can be prepared accordlng to met hodg, known in the art, e.g.
according to nethods descrrb |n Coi | . 49, 712-742 (1984) and
Angew. Chem Int. c@iggwi W\ i nternediates of fornula
VII1 can be converted the I nt er nedi affes § sy/mul a | X 0 97/ 22587
PCT/ EP96/ 05362 - 1X - [err] whepd{n R efir] - avi ng nmeani ng as defi ned
above, by treatnment with a reg Sy esterified derfative of the al cohol of
the formula [err] wherein R meani ng as defined in fornula |. under
conditions well known in the a et her formation.

OR,

wherein R;-Rs having meaning as defined above, by treatment with a reactive esterified
derivative of the alcohol of the formula

R;-OH (X)

wherein R, has meaning as defined in formula I, under conditions well known in the art
for ether formation.

Alternatively, the ether intermediates of formula IX can be prepared by reduction of
ketone compounds of formula XI

o o) R3
ns—o-—c-—cn——NH—:s: &0
o] R4

o

wherein Ry-Rs have meaning as defined in formula VIIL, in the presence of an alcohol of
formula X (R;-OH). The reductive O-alkylation can be carried out essentially as
described in J. Am. Chem. Soc. 94, 3659 (1972), using mono-, di- or trialkylsilanes or
mono-, di- or triarylsilanes in acidic medium, e.g. in the presence of trifluoroacetic acid.
The resulting cis and trans isomers can be separated by known methods, such as
chromatography on silica gel.



Alternatively, the ether internediates of fornmula | X can be prepared by
reducti on of ketone conpounds of fornula XI [err] wherein R err]-Rerr]

'have neaning as defined in formula VIII, in the presence of an al cohol of
farmula X (Rl err]-OH). The reductive o al kyl ati on can be carrled out
essentially aswiesa22s87ed in J. Am Chem Soc. 94, 3659 (1972) Pﬁﬁ“%o-

di- or trialkylsilanes or nono-, di- or triarylsilanes in acidic nedium
e.g. in the presence of trifluoroacetic acjgl The resulting cis and trans

i somers can be separated by known nethods, such as chronmat ography on silica
gel . WO 97/ 22587 '

PCT/ EP96/ 05362 -19- Alternatively, the ketone internediates of formula Xl

‘wherein R2 isp h%( l&ﬁxﬁ%@%ﬁ&éﬁ%ﬁf&nﬂl@xtﬁh&éiﬁ iShydebpeh can be
i nternedi ates o

OR[err] are I%‘é{f‘ ﬁ}‘?ﬁ\ﬁqalﬁ%ﬂﬁ% 3 R&’P vﬁ}ege\/%léé gYII o(ri\]éfl] and

met hods, and makzané(ﬁqbaedmamﬂloy tm.*hmelcmbeu awm)nc:@or leatvtqouﬁer&mdrl fied
derivative of ‘Pﬂiﬂ‘ Wik Ebave sl Ybrivhtive GRt | Ve.
The ket ones o?ﬂhﬁ&g ]aP I N tthﬁ' ézl?)dﬁde&

repared by oxidation of al cohols
of fornula Vi Ri-O§ st‘?‘b%?t‘h% “WW"@“?“@B@ ﬁ‘n‘ﬁvﬁochl orite in the presence

of a free radi cal e. g TEMPO (2, 2,6, 6-tetramethyl -1-piperidinyloxy free

radical ). Tr ew w ;ﬁ ﬁb@{ne ax.haﬁdﬁiorbn_céhd@a%}.ma
esterified derlvalve uc ﬁ"dﬁpm@ t he ch ri.de cré.i)'mde or
i odi de deri vaNm@yt@menéwahes “6‘? YROERIOH Pf"&ﬁé‘g §8Ar and n

have neani ng aﬁm(md,ﬁharmmhyhlmpérmmmdléalhn appropri ate base,
such as potassium carbonate . or dicycl ohexyl amne, in a poI ar solvent, such

as di nmet hyl f ormam de yi el ds an es r o ound of f la LV. The ester
can then be CEWEFQ'Eﬁ}/Fb‘WCQE’P gqm‘FB‘rl%u n?f?a cysiesly au"e(s""?‘as
‘hydr ogenol ysi thetialidé, 21pd thecthloride, brerhide dsiodide derivative) of the alcohol of the formula

X1 -

Ar-(CH,),OH (Xm)

wherein Ar and n have meaning as defined herein, in the presence of an appropriate base,
such as potassium carbonate or dicyclohexylamine, in a polar solvent, such as
dimethylformamide yields an ester of a compound of formula IV. The ester can then be
converted to the acid of formula IV, using either hydrogenolysis or standard mild methods
of ester hydrolysis, preferably under acidic conditions, the method depending on the
nature of the esterifying group.

The above-mentioned reactions are carried out according to standard methods, in the
presence or absence of diluent, preferably such as are inert to the reagents and are solvents
thereof, of catalysts, condensing or said other agents respectively and/or inert atmo-
spheres, at low temperatures, room temperature or elevated temperatures (preferably at or
near the boiling point of the solvents used), and at atmospheric or super-atmospheric
pressure. The preferred solvents, catalysts and reaction conditions are set forth in the
appended illustrative examples.

The invention forther includes any variant of the present processes, in which an inter-
mediate product obtainable at any stage thereof is used as starting material and the
remaining steps are carried out, or the process is discontinued at any stage thereof, or in
which the starting materials are formed in situ under the reaction conditions, or in which
the reaction components are used in the form of their salts or optically pure antipodes.



of .ester hydrolysis, preferably under acidic conditions, the nethod
Idepending on the nature of the esterifying group. The above-nenti oned
reactions are carried out according to standard nethods, in the presence or
absence of diluent, preferably such as are inert to the reagents and are
sol vents t her ewbgraisszat al ysts. condensing or said ot her agenPeT/EP96/05362
respectively and/or inert atno- spheres, at |ow tenperatures, room
tenperature or el evated tenperatures (pr@iﬁ[ably at or near the boiling
poi nt of the solvents used), and at atnospheric or super-atnospheric
pressure. The preferred solvents, catalysts and reaction conditions are set
forth in the appended illustrative exanples. The invention further includes
any variant of the present processes, in which an inter- nediate product
obt ai nabl e at_ any stage thereof is used as starting material and the

remai ni ng st %@pam@gmq invengioe andsintermedigies,eanalsojbe converied inte each ogher any

st age t her eohecofling to MEtheds geheraly Ridwnygre@t erials are fornmed in situ under
the reaction conditions, or in which the reaction conponents are used in

the formof their salts or optically pure antipodes. WO 97/ 22587

PCT/ EP96/ 053%he inyenticoaleorelates toanyt novel starting materials and proegssasdortheis can al so
be conver nedyiaphfac@ach ot her according to nethods generally known -per se.
The invention also relates to any novel starting materials and processes
for their manufacture. Dependi ng on the choice of starting materials and
met hods, t heDependinggnihe dhoipaof stastingmaterials andmethods, the atwich@ppursis maly de in

i soners or Minetfein® 8f oMWY posdible iSONRIPomixBifesHEEHRTr eRdmple, A9 sEsBRAARS I | C

(cis or trang) isoners, .optjcal.isonmers. (antipode racemates, or m xtures
Uhereof . ThoPlpgPauErs (¢S BLiHRLispOEH:plictomepy (4hhocens AETRaIEs br BIRAPR 1 ne
purvi ew of t Hiegeof.Theraforesaid posyibledsamears oxmixiyres thercofodre withinghepuraiawlof this
separ at ed onjydvegidiasi s of the physico-chemcal differences of the
constituents, into the pure geonetric or optical isoners,

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

Any resulting racemates of final products or intermediates can be resolved into the optical
antipodes by known methods, e.g. by separation of the diastereoisomeric salts thereof,
obtained with an optically active acid or base, and liberating the optically active acidic or
basic compound. The hydroxamic acids or carboxylic acid intermediates can thus be
resolved into their optical antipodes e.g. by fractional crystallization of d- or I-(alpha-
methylbenzylamine, cinchonidine, cinchonine, quinine, quinidine, ephedrine, dehydro-
abietylamine, brucine or strychnine)-salts.

Finally, acidic compounds of the invention are either obtained in the free form, or as a salt
thereof.

Acidic compounds of the invention may be converted into salts with pharmaceutically
acceptable bases, e.g. an aqueous alkali metal hydroxide, advaniageously in the presence
of an ethereal or alcoholic solvent, such as a lower alkanol. From the solutions of the
latter, the salts may be precipitated with ethers, e.g. diethyl ether. Resulting salts may be
converted into the free compounds by treatment with acids. These or other salts can also
be used for purification of the compounds obtained.



di astereoi soners, racemates, for exanple by chromatography and/ or
fractional crystallization. Any resulting racemates of final products or

i ntermedi ates can be resolved into the optical antipodes by known nethods,
e.g. by separation of the diastereoisoneric salts thereof. obtained with an
optical |y actiwesaetss7or base, and liberating the optically aRFTER648I6A; ¢
or basic conpound. The hydroxam c acids or carboxylic acid internedi ates
can thus be resolved into their optical antipodes e.g. by fractional
crystallization of d- or |-(al pha- nethyl benzyl am ne. ci nchonidi ne,

ci nchoni ne, qui ni ne, quinidine, ephedrine, dehydro- abietylam ne, brucine
or strychnine)-salts. Finally, acidic conpounds of the invention are either
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for exanple oxalic, succinic, nalelc or furnarlc acid, such as

hydroxycarboxyli.c ds. f ﬁmlﬂ E@,ﬁ{dk dm@%ﬁ oﬁ,ﬁgimgc or

citric aci d Y Wog%ea%osr?orglétcl&% or exaq‘wfe arf |ﬁ% or t am c.acid, or

wi t h or gani c form of their salts, whenever a' compound is ré erred 1o in this context, correspondm S
salt is also intended, provided such is possible or appropriate under the circumstances.

The compounds, including their salts, can also be obtained in the form of their hydrates, or
include other solvents used for their crystallization. :

The pharmaceutical compositions according to the invention are those suitable for enteral,
such as oral or rectal, transdermal and parenteral administration to mammals, including
man, to inhibit TNF-alpha converting enzyme and matrix-degrading metalloproteinases,
and for the treatment of disorders responsive thereto, comprising an effective amount of a
pharmacologically active compound of the invention, alone or in combination, with one or
more pharmaceutically acceptable carriers.

The pharmacologically active compounds of the invention are useful in the manufacture of
pharmaceutical compositions comprising an effective amount thereof in conjunction or
admixture with excipients or carriers suitable for cither enteral or parenteral application.
Preferred are tablets and gelatin capsules comprising the active ingredient together with a)
diluents, e.g. lactose, dextrose, sucrose, mannitol, sorbitol, cellulose and/or glycine; b)
lubricants, e.g. silica, talcum, stearic acid, its magnesium or calcium salt and/or
polyethylenegliycol; for tablets also ¢) binders e.g. magnesium aluminum silicate, starch
paste, gelatin, tragacanth, methylcellulose, sodium carboxymethylcellulose and or '
polyvinylpyrrolidone; if desired d) disintegrants, e.g. starches, agar, alginic acid or its
sodium salt, or cffervescent mixturcs: and/or ¢) absorbants, colorants, flavors and



sul fonic acids, such as ((Jerr]-Cerr])-al kane- or arylsulfonic acids which
are unsubstituted or substituted, for exanple, by hal ogen, for exanple

met hanesul fonic acid. Preferred are salts fornmed with hydrochloric acid,

met hanesul fonic acid and maleic acid. In view of the close relationship

bet ween the freqge@sggunds and the conpounds in the form of tper/EPSGIsEER,
whenever a conpound is referred to in this context, a corresponding salt is
al so i ntended, provided such is possible %% appropri ate under the

ci rcunst ances. The conpounds, including ffieir salts, can al so be obtained
in the formof their hydrates, or include other solvents used for their
crystallization. The pharnmaceutical conpositions according to the invention
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temuned rate over a prolonged period of time, and means to secure the device to the

skin.'

Suitable formulations for topical application, e.g. to the skin and eyes, are preferably
aqueous solutions, ointments, creams or gels well-known in the art.

The phanmaceutical formulations contain an effective TNF-alpha converiase inhibiting
amount and/or matrix-degrading metalloproteinase inhibiting amount of a compound of
the invention as defined above, either alone or in combination with another therapeutic
agent, e.g. an anti-inflammatory agent with cyclooxygenase inhibiting activity, or other
antirheumatic agents such as methotrexate, each at an effective therapeutic dose as
reported in the art. Such therapeutic agents are well-known in the art.

Examples of antiinflammatory agents with cyclooxygenase inhibiting activity are
diclofenac, naproxen, ibuprofen, and the like.

In conjunction with another active ingredient, a compound of the invention may be
administered either simultaneously, before or after the other active ingredient, either
separately by the same or different route of administration or together in the same
pharmaceutical formulation.



suspensi ons, and suppositories are advantageously prepared fromfatty
enul si ons or suspensions. Said conpositions may be sterilized and/or
contai-n adjuvants, -such as preserving, stabilizing, wetting or emulsifying
agents, solution pronoters, salts for regulating the osnotic pressur

and/ or bufferswoloi2zssdi tion, they may al so contain ot her thergsgﬁﬁsé’g?sfy
val uabl e substances. Said conpositions are prepared according to
conventional m xing, granulating or coatigyg nmethods, respectively, and
contain about 0.1 to 75 % preferably about 1 to 50 % of the active

i ngredient. Suitable formulations for transdermal application include an
effective anount of a conpound of the invention with carrier. Advantageous

carriers i nclrﬂﬂg?%gé%mpé émh@a&ginwrgﬂsldyp@_a&ﬂpha{dsfpe(ﬁeﬂdfm-to assi st
th h t. teri st || V..

vt oo ar'e. Podsanimalmamm), e bk welghh PRt jhdigh congiitd, 33 6F i Tbrm

reservoir cobfainﬁhrsgamdleAammmfmﬁhdmhwum%@mmggf,ahﬁﬂﬁwﬁaplkﬂ a .

rate control | 10q.0aiHefbech@boi/104Rd 16009mE,QdPRitipdowly Bdtwecniabbut®s anie host at

y
a controlled aggopr ecFeet ernm ned, rate over a prolonged period of time, and
means to sec@r@maipl EAFHYRINERAEAL SKin. Suitable fornul ations for topical
application, e.g. to the skin and eyes, are preferably aqueous sol utions,

e
oi ntrments, ¢ BreséHt elaR 6 metholi$\6F i theldbinpdBids BF §Rthirditibn and
fornul ati onsrl‘cf:h(%1 al rgug%}.@? ectﬁevg T lIg--al ha cgr%ve tasﬂea J.nhi &)li ti {;g%armunt
and/ or mat r i MheirRhaEPACERLiGHlY 2Fepls ’Grsgfsn%@“f'mﬁebﬁ‘. FRERORYERR “5F % ™ onpound
of the i nveniiamals foiédliibiting TNGvadphaactivityrand inhibiting the magrbhdegnading>n wi t h
anot her ther ' C stfomelysirt pelatind3t, cONAERAMAE ¥ind AR Erophiige -
cycl ooxygenag'%?#fﬁhﬁb@%%?%t,l,w t, ,“egr ot her mrﬁgei [ rT&t i cpt%ée tts such as
met hot r exat e mesajlorlastase, for dphititipg Yesug H@F‘&b‘gﬁq‘iﬁ Wl 106 UEYFFRYON 0 the art.
Such t her ape qiNFsalpliaridamatrie-degriatling mealloproteigase mdeMiwgs ;ﬁdescnbed
ant i nf | ammatppey 39 HnambialiBo, Al SRR phidbalbids BSo AfeldrY tirordrewin,
di cl of enac, ndproxen, | g'upr o?e,n, and the 1 k‘ﬁﬁ’ #FE co‘gh]gml on Eﬂ Janot her
active i ngr e@MeiapasisaProgTesHRMer IBYasion) P | BIPTERES, Al ArscRRgEafy her
si mul t aneous Ipamdgefcarcinontaspibitiede mhmmalidnebresst, tungebladdpr closnprosistetandr
separately Dbt SR £ st a8l thoibding feBhodfl MdKijos?d dafibnfdl t 0get her. in
t he same pharnaceutical tornulation.

The following examples are intended to illustrate the invention and are not to be construed.

as being limitations thereon. Temperatures are given in degrees Centrigrade. If not

‘mentioned otherwise, all evaporations are performed under reduced pressure, preferably

between about 15 and 100 mm Hg (= 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. The concentration for jo), determinations is expressed

in mg/ml.

Example 1: N-(t-Butyloxy)-2(R)-[(4-methoxybenzenesulfonyl)(4-picolyl)amino]-
-2-(trans-4-propoxycyclohexy!) acetamide (0.84 g, 1.5 mmol) is dissolved in
dichloroethane (50 mL) containing ethanol (0.1 mL, 1.5 mmol) in a round bottom flask,
and the reaction is cooled to -10°C. Hydrochloric acid gas (from a lecture botile) is
bubbled through for 10 minutes. The reaction is sealed, allowed to slowly warm to room
temperature and stirred for 4 days. The solvent is reduced to 1/3 volume by evaporation

- and triturated with ether. The mixture is filtered, filter cake removed, and dried in vacuo
to provide N-hydroxy-2(R)-[(4-methoxybenzenesulfonyl)(4-picolyl)amino]-
2-(trans-4-propoxycyclohexyl)-acetamide hydrochloride as a white solid, m.p. 135-140°C,
of the formula



WD 97/ 22587 PCT/ EP96/ 05362 -
23 - The dosage of active conpound adm nistered is dependent on the species
of warm bl ooded ani mal (nmanmal ), the body wei ght, age and i ndivi dual
condition, and on the formof adm nistration. A unit dosage for oral

adm ni strati onygeresg@mmual of about 50 to 70 kg may contain beicampoeesagt
10 and 1000 ngy, advantageously between about 25 and 250 ng of the active

i ngredient. The present invention also relates to methods of using the
conpounds of the invention and their pharﬁﬁéeutically acceptable salts, or
phar maceuti cal conpositions thereof, in manmmals for inhibiting TNF-al pha
activity and inhibiting the matri x-degradi ng netall oproteinases, e.g.
stronel ysin, gelatinase, collagenase and nacrophage netall oel astase, for
inhibiting tissue matri x degradation, and for the treatnent of TNF-al pha
and matri x-degradi ng netal | oprot ei nase dependent conditions as descri bed
herein, e.g. inflammation, rheumatoid ar [tis, osteoarthritis, also
tunmors (tunor growth, netastasis, progr ﬂ?Jinvasion), pul nonary

di sorders, and the |ike described herei rs (carcinonmas) include
manmal i an breast, lung, bladder, colqg State and ovarian cancer, and
skin cancer, including nelanona d i's sarcoma. The follow ng
exanpl es are intended to il lgwtrg@te Nhe i nveytoN and are not to be
construed as being limtations veonts .

Centrigrade. If not nentioned athedwig?eNoal I\\evafforations are performed

under reduced pressure, preferablyMgtween abourt 15 and 100 mm Hg (= 20-133
nbar). The structure of final pr, i nternedi ates and starting
rd ani

materials is confirned by stand |l ytical nethods, e-g. mcroanal ysis
and spectroscopi c characteristic 27g. M5 IR, NMR). Abbreviations used
are those conventional in the art. §The concentration for [err]
deternminations is expressed in ng/ RFLEGhLpl e 1: _
N-(t-Butyl oxy)-2(R)-[(4-methoxybenzenesul fonyl) (4-picolyl)am no]

di chi or oot hafBe PeEE ST (et EF aRIOE (0 1 P, 105 mmol) i a round

bottom f | ask, _ _
D-4-hydroxyphenylglycine (10 g) is dissolved in 3N sodium bydroxide (20 ml). Water '
(180 ml) and then Raney nickel (27 g) are added. The reaction mixture is hydrogenated at
about 3 atmospheric pressure and 50-80°C overnight. The rcaction mixture is filtered
through Celite and reduced in volume to about 85 m! and dioxane (85 ml) is added. The
solution of 4-hydroxycyclohexylglycine (see Coll. Czech. Chem. Comm. 49, 712-742
(1984)) is cooled to 0°C and treated with triethylamine (11.37 ml) and
4-methoxybenzenesuifonyl chloride (10.95 g). The reaction mixture is allowed to warm to
room temperature and stirred over the weekend. The dioxane is removed in vacuo and the
remaining aqueous solution is dilutcd with IN hydrochloride acid. The resulting
precipitate is collected, washed with water and ether to yield (R)-N-(4-methoxybenzene-
sulfonyl)-4-hydroxycyclohexylglycine.

A mixture of crude (R)-N-(4-methoxybenzenesulfonyl)-4-hydroxycyclohexylglycine (7.0
g, 20.4 mmol) in dimethylformamide (100 mL) containing N,N-dicyclohexylamine (3.7 g,
20.4 mmol) and benzyl bromide (3.5 g, 20.4 mmol) is stirred at room temperature for 24
hours. The mixture is diluted with water and extracted with cthyl acetate. The combined
organic extracts are washed with brine, dired (Na,SO,). filtered, and concentrated in
vacuo to yield (R)-N-(4-methoxybenzenesulfony!)-4-hydroxycyclohexylglycine benzy!
ester as a mixture of diastereomers. -



and the reaction is cooled to - 10[err]C Hydrochloric acid gas (froma

|l ecture bottle) is bubbled through for 10 m nutes. The reaction is seal ed,
allowed to slowy warmto roomtenperature and stirred for 4 days. The
solvent is reduced to 1/3 volune by evaporation and triturated with ether.
The mixture is woloveessd, filter cake renoved, and dried in vachEI/EBI6HENS| de
N- hydr oxy-2(R)-[ (4- nmet hoxybenzenesul fonyl ) (4-picolyl)alnino]-

2- (trans-4-propoxycycl ohexyl)-acetal m de hyslrochloride as a white solid,
mp. 135-140[err]C, of the formula WO 97/ 22587

PCT/ EP96/ 05362 - 24- [err] OCH3 The starting nmaterial is prepared as

foll ows: D 4-hydroxyphenyl glycine (10 g) is dissolved in 3N sodium

hydr oxi de ( ZOTah)solum of cridSR)N- X4-a1emokmmmmnw)al4@hnﬁ@3ycwemglyadded

S0-800err] ¢ obea Gk @76 JCHERRIR dchlordidtthe GORLERICH fuskif Sallid &7
reduced in vomdmn mide (2.065 20 mmpk) inwatreHo nlgsiropwise follawerbly additionf| ut i on
of 4-hydr oxyczczl,@@w ﬁ&ﬁﬁ@i&?ﬂw 140162t (TENPO[27 108)To thi8 mixtdre/ié 2

er [

1984 d
b ot hoxy bens S35 rdRiys an Aque e ﬁ%‘%ﬁ*ﬁmh&i’f éﬂ%ﬁa@ﬁﬁﬁv% gl 2"
al | oned t o wa€ioroxbrapdrandavates(34.2 md)imwhichithe-pH is\adjusied to §i6 avithisadivmnhe -
di oxane is repRYMnE bR HARI. mﬁoammfm Sdjhstdd ﬂedu%s@dlhﬁt ed

it o oo e ignis Aepied bt Rt %gba@%hzm&& bl

sul fonyl ) - 4- hmmymg@mmmyxegtpmw 0°g. Fﬂlﬁﬂlﬂ brmemwensseparatedand

(R) - N- (4- met hgwaebaneRwaMkd #itk 1d%hg a(ﬁ”#ﬂ}ﬁ g/dn&hlfﬁbmrﬁu Q sthan 20. 4 -
o@g <

20,4 ol ) an 'fiisfm@‘ra%ﬁf(&évees% 1o s s e ted O

tenperature fo)2andthsine $40 mha 'ﬁhe@reamc layerds {iied(ighiQ,) filkeredr andredncentrated ined
with ethyl acgiable provfiesoli® Wik could be further purified by recrystallization from ethyl

acetate to furnish (R)-N-(4-methoxybenzenesulfonyl)-4-oxocyclohexylglycine benzyl

ester.

To a mixture of (R)-N~(4-methoxybenzznesulfonyl)-4-oxocyclohexylglycine benzyl ester -
(15 g, 34.6 mmol) in n-propanol (7 mL, 93.2 mmol) containing phenylsilane (5.2 mL, 43.3 .
mmol) is added dropwise trifluoroacetic acid and the mixture is stirred at room

temperature overnight. The mixture is diluted with ethyl acetate and washed with

saturated aqueous sodium bicarbonate. The organic layer is dried (MgSQ,), filtered, and
concentrated in vacuo. The crude product is purified by silica gel chromatography (1% to
5% ethyl acetate/methylene chloride) to provide (R)-N-(4-methoxybenzenesulfonyl)-
cis-4-propoxycyclohexylglycine benzyl ester and (R)-N-(4-methoxybenzensulfonyl)-
trans-4-propoxycyclohexylglycine benzyl ester,

To a solution of (R)-N-(4-methoxybenzenesulfonyl)-trans-4-propoxycyclohexylglycine
benzyl ester (4.0 g, 8.42 mmol) in dimethylformamide (55 mL) is added 4-picolyl chloride
hydrochloride (1.5 g, 8.95 mmol) followed by potassium carbonate (11.6 g, 84.2 mmol).
The reaction mixture is stirred at room temperature overnight. The mixture is then diluted
with water and extracted with ethyl acetate. The combined organic extracts are washed
with brine, dried (Na,SO,) and the solvent is evaporated to give benzyl
2(R)-[(4-methoxybenzenesulfonyl)(4-picolyl)amino]-2-(trans-4-propoxycyclohexyl)-
acetate as a crude product.

A solution of benzyl 2(R)-{(4-methoxybenzenesuifonyl)(4-picolyl)amino]-2-(trans-4-



organic extracts are washed with brine, dired (Na2SO4). filtered. and
concentrated in vacuo to yield

(R) - N- (4- met hoxybenzenesul f onyl ) - 4- hydr oxycycl ohexyl -1 yci ne benzyl ester as
a mxture of diastereoners. WD 97/ 22587

PCT/ EP96/ 0536 2wodn25870 a sol ution of crude PCT/EP96/05362

(R) - N-(4- met hoxybenzenesul f onyl ) - 4- hydr oxycycl ohexyl gl yci ne benzyl ester
(8.67 g, 20 nmol) in dichloronethane (66 yy1) at O[err]C is added a sol ution
of sodiumbromde (2.06 g. 20 mml) in water (10 nL) dropw se foll owed by
addition of 2,2,6,6-tetranethyl-1-piperidinyloxy free radical (TEMPO 27
ng). To this mxture is added dropw se an aqueous sol ution of 5% sodi um

h hlorite (34,2

WhPon e prroRoygylineyfhateels g e s Huih et B iRt ! (| on
Addi tion ti niasydséchigrie aciss(ink.l§ mmob i hydraganated &t S0 psisio dhepreseneec $or i t e

solution is amumié@c&-a?dwlaboﬁfoalgobmerﬁwmﬁmdrdmr@nmehedcuaﬂmﬁtawﬁs

whil e msunta i ng.a reac e i chl or opret hane
e ol SRE e S B S g et A5l R
hydr ogen sul 2(&)4(46melhnxybenzensswﬁ0hylh(mmlyl)ﬂnmﬂ%-aqu&étwomﬂ%hhml} acdiicle
(3x30 ), 1054 ReHEANGHEEOR de'prgifobd. fate (60 ni), and brine (40 ni). The
organic layer is dried (l\/gSO4) filtered, and concentrated in vacuo to

provi de solid which could be further pur|f| ed by recrystallization from
et hyl acet at ﬁ(m)d(#meﬂnbxybemnesulfonyl)(4-picolyl)amino] 2-(trans-4-propoxycyclohexyl) acetic

ol R e e 0 e g T ©
t 15 4'519 pling, hign

Sﬁeﬁ§| g. | age(l(iﬂ 2 mm mmﬁl)firmdmﬂo)vedm meibipldneichiprided200 an | ue[dmmummnacu d and

the mxture g, %5 Ieﬁ@l@a&b&dﬁﬂiﬂéﬁy‘mhﬁh%ﬁ pges“s\tr&m)lslﬁmrmwﬁmfoms

diluted with %%Lg&ﬁ%agguq%sw?gﬁﬁ%%ggﬁwt e W%F us so

bi car bonat e.
concentrate dchlmdmdﬂm combmed orglaicextuaiicare washedr with brin; dried dNaQSDQeand the

c gr 0 &at 2 gr aIto t Wé rﬁ&@ﬁr@&&‘t S5JubYib® B sifid £¥1 cht8maloBraphP s e
(R)-N-(4-me tyi:%ntﬁp Giene ch to give N-(t-butyloxy)-2(R)- [(4-methoxybenzenesulfonyl)-
' (4-p1colyl)ammo]-2-(trans-4-propoxy—cyclohexyl)—acetam1de

Example 2: The following compounds are prepared similarly to example 1:

(a) N-hydroxy-2(R)-[{4-methoxybenzenesulfonyl)(4-picolyl)amino]-2-(trans-4-methoxy-
cyclohexyl)-acetamide hydrochloride, m.p. 145-155°C. _

(b) N-hydroxy-2(R)-{(4-methoxybenzenesulfonyl}(4-picolyl)amino]-2-(trans-4-ethoxy-
cyclohexyl)-acetamide hydrochloride, m.p. 128-135°C.

(c) N-hydroxy-2(R)-{(4-methoxybenzenesulfonyl)(4-picolyl)amino}-2-(trans-4-butoxy-
cyclohexyl)-acetamide hydrochloride, m.p. 132-137°C.

(d) N-hydroxy-2(R)-[(4-methoxybenzenesulfonyl)(4-picolyl)amino]-2-(trans-4-pentoxy-
cyclohexyl)-acetamide hydrochloride, m.p. 135-145°C.

(c) N-hydroxy-2(R)-[{(4-methoxybenzenesulfonyl)(4-picolyl)amino]-2-{trans-4-
(2-phenethyloxy)cyclohexylj-acetamide hydrochloride, m.p. 120-130°C.

() N-hydroxy-2(R)-[(4-methoxybenzenesulfonyl}(4-picolyl)amino]-2-



ci s4propoxycycl ohexyl gl yci ne benzyl ester and

(R) - N- (4- net hoxybenzensul fonyl )- trans-4-propoxycycl ohexyl gl yci ne benzyl
ester.-To a solution of

(R - N-(4- net hoxybenzenesul fonyl ) -trans- 4- propoxycycl ohexyl gl yci ne benzyl
ester (4.0 g, @o%2esml) in dinmethyl formam de (55 nL) is addeBCHWER65963|
chloride hydrochloride (1.5 g, 8.95 mmol) followed by potassium carbonate
(11.6 g, 84.2 nmmol ). The reaction m xtureohs stirred at roomtenperature
overnight. The m xture is then diluted with water and extracted wi th ethyl
acetate. The conbined organic extracts are washed with brine, dried
(Na2SO4) and the solvent is evaporated to give benzyl .

2(R) -[(4-net A ) syl .dc3 i@ nydrdchiofiae, r.pP123PRt0sCy cl ohe
xyl)- acet at QQ%?S‘?%Q%?E%M&%E%‘&%{Y&?%%% %‘% of beyE;yl P

2(R)-[ (4- nmet hoxybenzenesul fonyl ) (4-pi col yl )am no] - 2- (trans- 4- WO

97/ 22587 (g) N-hydroxy-2(R)-[(4-methoxybenzenesulfonyl)(4-picolyl)amino2/(ERS4-O5362 - 26

o ARS8 e o shasast. (50,10, ort 31711

presence of 5% pall adium on charcoal (200 ng) at roomtenperature for 4
hours. The r eghy N-Byiroiy<2(R)4(4-methoxybenzedesnifomyl)f#picelyljamined2Htrans-4visohutexyranol

and concentr ' : ' _ _
2(R) - ((4-net ﬂ%&%‘ég&%ﬁ%ﬁ?‘?gﬁg‘f’%&g%'gr@ﬂ%%%?‘ﬁg[ -2-(trans-4-propoxycycl ohe
xyl) acetic acid hydrochloride as a crude product. :
2( |R§ -1 (4£ met hexuh@ﬂmwm-t(muétbdx&baimdsmfr)rarl‘r‘(mi]cel?})a(miaxa%z-(m;mpo?ypycI f)he
X acetic a 3 . 124 oxybenzotri azol e
ROE MR e i o R b e S T
Ot -butyl hydroxyl am ne hydrochloride (1.81 g, 14A mmvol) are dissolved in
EEEj hyl ﬁlne pgl G) Ndsydtok§QR(R)-[ (4-mhethskybeizbydsalfonyi){4-picayDarhind]-2-ftranstde ar bogi i m de
, S t
$roch or Seclbushoftoch Bl RAAEH iR, ERGoRIC L 11 e

over ni ght. reac ute wat er extracted with
met hyl ene chl oride. The conbi ned organic extracts are washed with brine,
dri ed (Na2SO4{k) NeRgdrbXye2@OH{deimkthosybenzenesulforyl)(4-pivelytamilmH2r [trdns4- | s
purified by S hGGodibxyiYcRiRkyiflhdRiNiaé Rfrochloride, m.p. 130-141°C.

1)) N-ﬁydroxy-Z(R)-[(4pmethoxy'benzcnesulfonyl)(4-picolyl)amino]-2—(trans-4-
neopentoxycyclohexyl)-acetamide hydrochloride, m.p. 125-134°C.

(m) N-hydroxy-2(R)-{(4-methoxybenzenesulfonyl)(4-picolyl)amino)-2-(cis-4-methoxy-
cyclohexyl)-acetamide hydrochloride, m.p. 142-149°C.

(n) N-hydroxy-2(R)-[(4-methoxybenzenesulfonyl)(3-picolyl)amino]}-2-(trans-4-ethoxy-
cyclohexyl)-acetamide hydrochloride.

(o) N-hydroxy-2(R)-[(4-benzenesulfonyl){4-picolyl)amino}-2-(trans-4-methoxy-
cyclohexyl)-acetamide trifluoroacetate, m.p. 160-165°C.

(p) N-hydroxy-2(R)-[(4-ethoxybenzenesulfonyl)(4-picolyl)amino}-2-(trans-4-methoxy-
cyclohexyl)-acetamide hydrochloride. m.p. 131°C.

(@) N-hydroxy-2(R)-[(4-propoxybenzenesulfonyl)(4-picolyl)amino}-2-(trans-4-propoxy-
cyclohexyl)-acetamide hydrochloride, m.p. 163-165°C.

() N-hydroxy-2(R)-| (4-butoxybenzenesulfonyl)(4-picolyl)amino}-2-(trans-4-propoxy-



met hanol / met hyl ene chl oride) to give
'N-(t-butyloxy)-2(R)-[(4-nethoxybenzenesul fonyl) -

(4-picolyl)am no] -2-(trans-4-propoxy-cycl ohexyl)-acet ani de. Exanpl e 2: The
foll owi ng conpounds are prepared simlarly to exanple 1: (a)

N- hydr oxy- 2( Rywd 47288t hoxybenzenesul f onyl ) (4- pi col yl ) am no] - 2cayEreses3éz net h
oxy- cycl ohexyl)-acetam de hydrochloride, mp. 145-1 55C (b)

N-hydroxy-2(R) [ (4-nmet hoxybenzenesul f onyl )284 pi col yl )am nol - 2- (t rans4- et hoxy
- cycl ohexyl)-acetam de hydrochl oride, m“. 128-135[err]C. (c) °

: N- hydr oxy- 2(R) - [ (4- met hoxybenzenesul fonyl ) (4-pi col yl )am no] -2-(trans-4-buto
.Xy- cycl ohexyl)-acetam de hydrochloride, mp. 132-137[err]C. (d)

N- hyd -2 | f |yl ' 2-(t -4- t
oy eyl oncXyPRODEEERRIE BRI R RT3 ST e ¢ (o
'N- hydr oxy- 2(R) - [(4 met hoxybenzenesul fonyl ) (4-pi col yl)am no] -2-[trans-4-
(2- phenet hyl(eym,g hmz{d; ﬁsﬁ&mmﬂﬁnmwuﬁa mmpstexylmnmm 12@:&:3% err]C.

(f) N-hydrox |.f on i col yl)am nol - WO
97/ 22587 I‘XG éxy)cyél hexy -ace Xuc@rinﬁ Rloride, n¥ l%ﬂ"(‘? PCT/ EP96/ 85362 -

27 - [trans-4-(2-( 1 -naphthyl)-ethoxy)cycl ohexyl]-acetam de hydrochl ori de,

mp. 125- 14QQ‘N Ei ’_é &)—{(4-methoxybenzenesulfon(yi[z-@-pynd l)ethyl]ammo} 2-(trans-4-

N- hydr oxy- 2 benzenésul f onyl ) pi col yl')yanm no] - 2- (trans-4-
I sopr opoxyc hydrochl ori de, mp. 140-145[er r] C. (h)
N- hydr oxy- 2( R) [ (4- et hoxybenzenesul fonyl) (4-picolyl)amno]-2-(trans-4-isob

t | -
Nyt oxy o( BN gh"?}‘?t Ry w@:‘&mg” biolyfndl s Dpropory: .
cycl ohexyl OWEB? %ﬁmlé%&‘é?ﬁ% ride, mp. 135-144[err]C. ()

N- hydr oxy-2(R) - [ (4- met hoxybenzenesul fonyl )(4 pi col yl )am no] - 2-[trans-4-
2- met hox ety L &ﬁ’iﬁ . k
I(\l-hydroxyyZ(g 0X 4le:s i n Q% ﬁbi.@gé]y aﬁbjﬁ%]&gﬁ[‘)ﬁ%ﬁg 4E )
(2-f1 uor oet ﬁ é“,{‘g}ﬁ %fé%‘iq'i‘?ﬂ rif// ride, mp. 130-14 1C

(w) N-hydroxy-2(R)- [(4-ethoxybenzenesulfonyl)(4-p1colyl)am1no]-2-(lrans-4-ethoxy-
cyclohexyl)-acetamide hydrochlonde. m.p. 150-155°C.

(x) N-hydroxy-Z(R)-[(4-ethoxybenzcnesulfonyl)(4-p1colyl)ammo]-2-(trans-4-lsobutoxy-
cyclohexyl)-acetamide hydrochloride, m.p. 168-169°C.

(y) N-hydroxy-2(8S)-[(4-methoxybenzenesulfonyl)(4-picolyl)amino]-2-(trans-4-propoxy-
cyclohexyl)-acetamide trifluoroacetate, m.p. 165-174°C.

Example 3:

(2) To a solution of N-(triphenylmethoxy)-2(R)-[(4-methoxybenzenesulfonyl)(4-picolyl)-
amino}-2-(trans-4-methoxy-4-methylcyclohexyl) acetamide (348 mg, 0.48 mmol) in
methylene chloride at 0°C containing triethylsilane (260 uL, 1.63 mmol) is added
trifluoroacetic acid (260 pL, 3.4 mmol) dropwise. After 20 minutes, the reaction mixture
is directly concentrated in vacuo and diluted with methylene chloride (4 mL). The
resulting solution is cooled to 0°C and acidified with hydrogen chloride gas. The solvent
is again removed in vacuo and the residuc redissolved with methylene chloride. The
solution is triturated by addition of pentanc o precipitate out product. The supernatent is
removed and the process repeated until all triphenyimethane is removed. The remaining
solid precipitate is N-hydroxy-2(R)-[(4-mcthoxybenzenesulfonyl)(4-picolyl)amino]-2-
(trans-4-mcthoxy-4-methylcyclohexyl)-acetamide hydrochloride, m.p. 133°C.



(1) N-hydroxy-2(R)-[(4-net hoxybenzenesul fonyl) (4-picolyl)am no]-2-(trans-4-
~neopent oxycycl ohexyl ) - acet am de hydrochloride. mp. 125-134[err]C (m
“N- hydroxy- 2( R) - [ (4- met hoxybenzenesul f onyl ) (4- pi col yl ) ami no] - 2- (ci s- 4- net hox
y-+ cycl ohexyl ) - acet am de hydrochl oride, mp.. 142-149[err]C. (n)

N- hydr oxy- 2( R) v $rrmeghoxybenzenesul fonyl ) (3- pi col yl ) am nol - 2-PCTERS6/05362:t ho
xy- cycl ohexyl)-acetam de hydrochl oride. (0)

N- hydroxy- 2(R) - [ (4- benzenesul f onyl ) (4- pi c@byl ) am no] - 2- (t r ans- 4- et hoxy-
cycl ohexyl)-acetam de trifluoroacetate, mp. 160-165C. (p)

N- hydr oxy-2(R) - [ (4- et hoxybenzenesul fonyl ) (4-pi col yl ) am no] -2- (trans-4-netho
.Xy- cycl ohexyl ) -acetam de hydrochloride, mp. 131C. (qQ)

' N-hydroxy-2(R)-[ (4- propoxybenzenesul fonyl) (4-picol yl)am no]-2-(trans-4-prop

; - | oh t d de . 163-165C. (r
§&(Kyd%>c<y?2(e@ﬁ'°%s{a£&'§ﬁ@8 Vgléﬁ @h%c {S’Hyﬁ(zln Bi col yl ) am no](-)2-(t r ans- 4- pr opo
Xy- WO 97/ 22587

PCT/ EP96/ 0536% soludéh of (RY-N-hméthbxybeaRnesmdRyliy bxeckiohttyldlycifié Benzyl ester

N by dr oxy. 2 R eRbmple . 50,8, I 6umol in st ions e3lpride.(35 SpLp o tsperature is

- 2- (trans- 4- addedioasolutioploésitaniunpicachioride (h) M suhetbyleniechloride) (214mbs 21.2.
§t ). ('\t %ﬁ;oyn%ﬁ)ané dinderhi zfiex ybggm@‘mmﬂ 23(0‘ma) wElyRIidY | | ami no

N- hydr oxy- 2( i Eif‘?’ﬁ“éﬁ%ﬂ?(%é@/)e)ﬁg? PR Myt ﬂﬂ)%‘B‘FWS ARG or 39 “t"t“*‘%ﬁn%heﬂ pr opo
"xy- cycl ohexywajrmad slosuly d:a'omyldcmpﬂmum aver 2.5rhours.1Bliie mct(on)mxmre is poured into
gt( hdeOélyoﬁg )F(aa&((égo 2l dhPuheRd Widhloreromh.) fﬂe145 flel ol Her ans- prop
N Dydr ey 2 FYEstRd R Ralessiied cHES X Bficeg.nd 5?!&8?%% m]o s- 4- et hox
y- cycl ohexylprodustispurified hy silicecgdl chsothatograppy (@%em&meta(dl)exanes) to provide .
N- hydr oxy- 2( RRyMN-s-fibexyteanreany-aand4-bfabky- e memyidciohtxyla flihébdizgr | SObu
toxy- ester and (R)- N-(4—methoxybenzenesulfonyl)-c1s—4-methyl-4~hydroxycyclohexylglycme
benzyl ester. :

To a solution of (R)-N-(4-methoxybenzenesulfonyl)-trans--4-hydroxy-4-methiyl-
cyclohexylglycine benzyl ester (600.0 mg, 1.34 mmol) in methylene chloride (15 mL)
containing 2,6-di-tert-butylpyridine (755 pl, 3.36 mmol) is added methyl
trifluoromethanesulfonate (305 pL, 2.68 mmol) dropwise at room temperature. The
reaction mixture is stirred at room temperature overnight then quenched with a small
amount of methanol. The mixture is diluted with chloroform, then washed with saturated
aqueous ammonium chloride and water. The organic layer is dried (MgSQ,), filtered, and
concentrated in vacuo. The crude product is purified by silica gel chromatography (35%
ethyl acetate/hexanes) 1o provide (R)-N-(4-methoxybenzenesulfonyl)-trans-4-methoxy-4-
methylcyclohexylglycine benzyl ester.

Hydrogenolysis of the benzyl ester to the acid and treatment with O-tritylhydroxylamine
(instead of O-t-butylhydroxylamine) as in example 1 yields
N-(iriphenylmethoxy)-2(R)-{(4-methoxybenzenesulfonyl)(4-picolyl)amino)
2-(trans-4-methoxy-4-methylcyclohexyl)acetamide.

(b) Similarly prepared is N-hydroxy-2(R)-[4-methoxybenzenesulfonyl)(4-picolyl)-
amino]-2-(cis-4-methoxy-4-methyl-cyclohexyl)-acetamide hydrochloride m.p. 128°C.

Example 4: Preparation of 3000 capsules each containing 25 mg of the active ingredient,



cycl ohexyl ) -acetam de hydrochloride, mp. 168-169C (y)

N hydroxy-2(S)-[(4-net hoxybenzenesul fonyl ) (4-picol yl)am no]-2-(trans-4-prop
oxy- cycl ohexyl)-acetam de trifluoroacetate, mp. 165-174[err]C. Exanple 3:
(a) To a solution of
N-(tri phenyl nggdepsss?2( R) - [ (4- met hoxybenzenesul f onyl ) (4- pi colpdr)eresosss2
am no] - 2- (trans- 4- net hoxy- 4- net hyl cycl ohexyl) acetam de (348 ng, 0.48 nmol)
in nethylene chloride at OC cont ai ni ng t5' ethylsilane (260 [err]L, 1.63
mml) is added trifluoroacetic acid (260 ?'err] L, 3.4 mml) dropw se. After
20 mnutes, the reaction mxture is directly concentrated in vacuo and
diluted with nethylene chloride (4 nL). The resulting solution is cooled to

0C and aci difie i th.hydro | orj de. qas. The vent is, again renmoved
in vacuo an 'ﬁ%g“ﬁgsﬂnﬂémﬂ%@g‘g?d%edi‘%yﬁltﬁ’éﬁsﬂ’??"gﬁgl&ﬁ&gpﬁ’@ “The sol ution
i's triturat dirans-apropoxynyciohexybmacetaaidey precipitate out product. The
supernatent is renoved and the process repeated until all triphenyl nethane
is renoved. ,The remainjing solid precipitate is

N- hydr oxy- 2 Y"[’(‘%%Loxybenzenesm fonyl ) (4-pi col yl ) 4% - 2- -
(trans- 4- nelhetase- 4- net hyl cycl ohexyl ) - acct am de hydr ot30.G8g de, m p. 133C.

WO 97/ 22587 pvicel PH 102 : . 300, PCT/ EP96/ 05362 -
29 - The stariin teriagl. ig prepared as follows: A soqoLﬁion of

(R - N-(4- m?’ﬂ’ﬁ%&@%ﬁ’é‘fﬂ?lﬁ’&ﬁ | ) - 4- oxocycl ohexyl gl yci ne benzyl ester (see
exanpl e 1, Bolyplsdong XL nmol ), in nethylene chloride (¥500hg) at room

tenper at ur e(doly lidoRe)SOl ution of titaniumtetrachloride (1.0 Min

nmet hyl ene c¢ Icg:i egéZl.Z m., 21.2 mml) and dinethyl zinc (1.0 Min '
hept ane) (23U"BH$LW8%8%3 0 mmol ) at -78[err]C in dichl or dh®t hane (20 ni). The
reacti on ni Magnesiun steatater ed at -78[err]C for 30 ni nut ex00ghen warnmed sl owy
to roomtenperature over 2.5 hours. The reaction mxture is poured into

wat er (700 and.extracted w th chl orof The conbi ned organic extracts
are washed _%?F‘Wﬁt"ég’?‘{ i"HRp 84‘?%’?’%@“6’@?’8@ and concentrated in

vacuo. The crude product is purified by silica gel chromatography (40%

ethyl acet aifié fRiveMgredit, 10E0Ye, ASicel 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.



(R) - N- (4- met hoxybenzenesul f onyTy=trans- 4- hydr oxy- 4- net hyl cycl ohexyl gl yci ne

(R-Re (@ ot hoxybenzenesu roryt | W} MUy oxycver onexyt i yei ne
"benzyl ester. To a solution moos  ow

(R) - N- (4- met howghenassesul fonyl) trans--4- hydr oxy- 4- net hyl -  PCT/EP96/05362
cycl ohexyl gl yci ne benzyl ester (600.0 ng, 1.34 mmol) in nethylene chloride
(15 nmL) containing 2,6-di-tert-butyl pyridgne (755 [err], 3.36 nmol) is
added nmethyl trifluoronethanesul fonate (305 [err]L, 2.68 mml) dropw se at
roomtenperature. The reaction mxture is stirred at roomtenperature
overni ght then quenched with a small- anbunt of nethanol. The m xture is

di luted w thhl o Qhidfedlis:t hen washed with saturated aqueous amoni um
chloride and water. The organic layer is dried (MJS(er]), filtered, and
concentrated in vacuo. The crude product is purified by silica gel

chr omat ogr aphy A(csbtpoendef thefosmutad/ hexanes) to provi de

(R) - N- (4- net hoxybenzenesul fonyl ) -trans4- net hoxy-4 met hyl cycl ohexyl gl yci ne
benzyl ester. Hydrogenol ysis of the denzyl ester to the acid and treatnent
with O-tritylhydroxylam ne (| nstead pf O- t but yl hydrlpxyl amne) as in

exanple | yields (CHa)n

N-(triphenyl met hoxy) - (4Ume%€ benzBnes | ) (4- pi col yl ) am no]

2- (trans- 4- net hoxy- 4- %ﬁ xyl)ace Iam’ SimlarlyWprepared is
N-hydroxy- 2(R) - [ 4- met hoxy enze s fonyl ) B4- pi

| ohexyl) - acet am%ﬂe hydr ochl ori de m p.
3000 capsul es each containing 25 ng of

am no] - 2- (ci s-4- met hoxy- 4- g
128[err] C. Exanple 4:. Prepar%lt
the active ingredient, WO 9
PCT/ EP96/ 05362 - 30 - for exanpl e,
N-hydroxy- 2(R) - 1(4- met hoxybenzenesyl f onyl) (4-pi col yl') am no] -

2- (trans-4-propoxycycl ohexyl)-acetan de: Active ingredient

75.00 g Lactose 750. 00 g Avi cel
PH 102 wherein 300. 00 g

Ar represents carbocyclic aryl, heterocyclic aryl or biaryl;

'R, represents lower alkyl, cycloalkyl (carbocyclic or heterocychc aryl) -lower alkyl lower -
alkoxy-lower alkyl, carbocyclic aryl heterocyclic aryl, cycloalkyl-lower alkyl or
halogen-lower alkyl; '

R, represents hydrogen or lower alkyl;

R; and R, represent independently hydrogen, lower alkyl, lower alkoxy, halogen, hydroxy,
acyloxy, lower alkoxy-lower alkoxy, trifluoromethyl or cyano; or R; and R, together on
adjacent carbon atoms represent lower alkylenedioxy,

n represents an integer from 1 to 5;

a pharmaceutically acceptable prodrug derivative thereof; or a pharmaceutically
acceptable salt thereof.

2. A compound according to claim 1 of the formula II



(mcrocrystalline cellul ose) Polyplasdone XC

30.00 g (pol yvinyl pyrrolidone) Purifi : ;
¢.s. Magnesium stearate gﬂ!m@"ﬂ!“ﬂﬂm ”J!‘L 9.00 g The active
ingredient is passed through a No. 30 *hand scCrf active ingredient,

| act ose, Avi cekyd¥inbbsy and Pol ypl asdone XL are bl ended for 15 permpbess3sn a
m xer. The blend is granulated with sufficient water (about 500 mi), dried
in an oven at 35[err]C overnight, and pass t hrough a No. 20 screen.
Magnesi um stearate i s passed through a No."20 screen, added to the

granul ation m xture, and the m xture is blended for 5 mnutes in a m xer.
The blend is encapsulated in No.O hard gelatin capsul es each containing an
anount of the blend equivalent to 25 g of the active ingredient. WO

97/ 22587 | R PCT/ EP96/ 05362
-31 - What is claimed is: 1. A fonpouf@yfO t he alAr [err] wherein
Ar represents carbocyclig aryl dheperc )gjlc or biaryl; Rerr]
represents | ower alkyl, cycl&alkylg (carbqpy het er ocy&bi c
aryl)-lower alkyl, |ower alkoxy-|ofer alkyf, dosyclic aryl, heterocyclic
aryl, cycl oal kyl -1 ower al kyl or n-1ower alkyl;* R err] represents
hydrogen or lower alkyl: Rl errd Jand Herr] represent independently

hydr ogen, |ower al kyl, lower alk hal ogen, hydroxy, acyl oxy, | ower

al koxy-1 ower al koxy, trifluoronmethyl or cyano; or Rerr] and Rlerr]

t oget her on OR;

in which the configuration of the asymmetric carbon atom of the a-aminohydroxamic acid - -
moiety to which is attached the cyclohexane ring is assigned the (R)-configuration and
wherein Ar, n, R,, Ry, Ry and R, have meaning as defined in said claim, a

pharmaceutically acceptable prodrug derivative thereof; or a pharmaceutically acceptable
salt thereof.

3. A compound according to claim 1 of the formula ITI

Ar
i X
HO=—= N == CH—N—3§
) - {m)
H § il
o Ry

OR,

wherein

Ar represents carbocyclic or heterocyclic aryl;

R, represents lower alkyl, cycloalkyl, (carbocyclic or heterocyclic aryl)-lower alkyl or
lower alkoxy-lower alkyl;

R, represents hydrogen or lower alkyl;

Rj is hydrogen, lower alkoxy or halogen;

R4 is hydrogen or lower alkoxy; or

R; and R, together on adjacent carbon atoms represcnt methylenedioxy; and



adj acent carbon atons represent Iom&r—a%leyl—a%edrex&y*—-n-represents an
integer from1l to 5; a phar maceutlcal drug derivative

t hereof-; or a pharmaceutically accept l“”% !mll!@ . 2. A conpound
according to claim1 of the formula II

PCT/ EP96/ 05362 w1488l ] in which t he conflguratlon of the aBgIVER6/OSIS2
carbon atom of the [err]-am nohydroxamc acid noiety to which is attached
the cycl ohexane ring is assigned the (R)-ggnfiguration and wherein Ar, n,
Rlerr], Rerr], Rerr] and R err] have rreanl ng as defined in said clalm a
pharnaceutlcally accept abl e prodrug derivative thereof; or a

phar maceutically acceptable salt thereof. 3. A corrpound according to claim
| of the for is ‘J‘II Ar [err] wherein Ar represents car bocyclic or
heterocyclic aryl;” Rlerr] represents |ower alkyl, cI oaI kyl (car bocyclic
or het er ocyc|4 Bhagnygepti HP;HP‘B‘?NSS%W“&‘FWSSF?‘P cally er r ]
represents hystcemgable st theresft al kyl; Rlerr] is hydrogen, | over  al koxy or
hal ogen; R{err] is hydrogen or | over al koxy; or Rlerr] and R err] together

on adj acent carbon atons re‘Present rreth | ene é/l,eiand .
4. A compound according to claim 3 of form ulal wherein Ar represents heterocyclic

aryl selected from pyridyl, quinoliny}, pyrrolyl, thiazolyl, isoxazolyl, triazolyl, tetrazolyl,
pyrazolyl, imidazolyl, thienyl, and any said radical mono- or di-substituted by lower alkyl
or halogen;

R, represents lower alkyl; cycloalkyl selected from cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, and any said radical substituted by lower alkyl; or lower alkoxy-lower alkyl;
R, represents hydrogen or lower alkyl; R, and R, represent hydrogen or lower atkoxy; and
n is 1-4; a pharmaceutically acceptable prodrug derivative thereof; or a pharmaceutically
acéeptable salt thereof.

S. A compound according to claim 3 of formula IIT wherein R is at the para position and
R, is at the meta position.

6. A compound according to claim 3 of formula III wherein Ar is heterocyclic aryl
selected from pyridyl, quinolinyl, pyrrolyl, thiazolyl, isoxazolyl, triazolyl, tetrazolyl,
pyrazolyl, imidazolyl, thienyl, and any said radical mono- or di-substituted by lower alkyl
or halogen; R, is lower alkyl; R, is hydrogen; R, is para-lower alkoxy; R, is hydrogen;
and n is 1 or 2; or a pharmaceutically acceptable salt thereof.

7. A compound according to any one of claims 1-6 wherein Ar is pyridyl.

8. A compound according to claim 3 of formula I wherein Ar is pyridyl, R is lower
alkyl, R, and R, are hydrogen; R, is para-lower alkoxy; and n is 1; or a pharmaceutically
acceptable salt thereof.

9. A compound according to claim 8 wherein Ar is 3- or 4-pyridyl.

10. A compound according to claim 3 of formula ITI wherein Ar is 3- or 4-pyridyl; R, is

straight chain C,-Cs-alkyl; R, and R, are hydrogen; R, is para-lower alkdxy; andnis l; or
a pharmaceutically acceptable salt thereof.



WO 97/ 22587 PCT/ EP96/ 05362
- 33 - nis 1-4; a pharnaceutically accept abl e prodrug derivative thereof;

or a pharmaceutically acceptable sael Eﬂmg"u“ onpound according to
claim3 of fornula I'l'l wherein Ar I clic aryl selected

from pyridyl, % |, pyrrolyl, thidzol'yl? i%oxazolyl, tri Pok/os362
tetrazolyl, pyrazoly I m dazol yl, thienyl, and any said radi cal nono- or
di - substi t ut ed by | ower al kyl or halogen Rlerr] represents | ower alkyl;

cycl oal kyl selected from cycl opentyl, cycﬁﬂﬁexyl cycl oheptyl, cycl ooctyl,
and any said radical substituted by Iomer al kyl; or | ower al koxy-I| ower
aLkyl ; R[err]'represents hydrogen or Iomer aIkyI Rlerr] and Rlerr]

t h k ha |1y
actept abl ¢ brioneEprsiEppie f s 3o s To LMo AU b ¢

salt thereof C§C4ak3ddhacm1drﬂ mhyﬂmgangRgspataaethoﬂ arid i isrlsot apharhacshticatiyn
Rlerr] is at 4(; uﬁﬁé?al Sbéf, on and R4 is at the neta position. 6. A

conmpound accordi'ng to clarm3 of fornula Il wherein Ar is heterocyclic
aryl selected frompyridyl, quinolinyl, pyrrolyl, thiazolyl, isoxazolyl,

triazolyl, tel Azcmltnpopncpgucanﬁﬂgnb claiimidcetich gsIN-hydro:gn%R)-[emﬂethoyybaﬁzede-r adl cal

nono- or di- ?ﬂﬁﬁ !W- g pm@‘;ﬂr | ower al kyl ;
Rl err] |s hy Ie‘,\%s E! erl}iii! (@#‘ ra @xy &i errF’Hls hy%rogen and n
is | or 2; abI e salt thereof. 7. A conpound
accordi ng to any one of clai ms 6 wherein Ar is pyridyl. 8. A conpound

according to @ @ dﬁﬁoﬁﬁ 5% claim 18 N-hydrox X(R)q A ethé3 n{zlanés | over
| kyl . m%ﬁ w’kf“ ydron AR 1 ethoryB d
A TRIRAR G e 1 ewgeéfaamwvcimmgimmm obhpound

accor di ng to phamnhasvceBticallg aeceptable salt thdreofir 4- pyridyl. 10. A conpound .
according to claim3 of fornmula Il wherein Ar is 3- or 4-pyridyl; Rerr]

is straight chaln C[err‘}< Cerr]-alkyl; Rerr] and r are hydrogen;

Rlerr] is parl Ué??‘d“éﬂw'&ch"iﬂé whigh js|N-hygroxy- ne;

accept abl e sadnlfohili{nqﬁtfolyl)ammo]-2-(trans-4-ethoxycyclohexyl)~acemn1dc. or a pharmaceutically.
acceptable salt thereof.

15. A compound according to claim 3 which is N-hydroxy-2-(R)-[(4-ethoxybenzene-
sulfonyl)(4-p1colyl)amm01-2-(trans-4-1sobutoxycyclohexyl)-acetam:de, ora
pharmaceutically acceptable salt thereof.

16. A pharmaceutical composition comprising an effective TNF-alpha convertase
inhibiting amount of a compound according to any one of claims 1-15 in combination with
one or more pharmaceutically acceptable carriers.

17. A method of treating TNF-alpha dependent conditions in mammals which comprises
administering to a mammal in need thereof an effective TNF-alpha convertase inhibiting
amount of a compound according to any one of claims 1-15.

18. A method of treating inflammation, arthritis and tumors in mammals which comprises
administering to a mammal in nced thereof a correspondingly effective amount of a

compound according to any one of claims 1-15.

19. A compound according to any one of claims 1-15 for use in a method for the
therapeutic treatment of the animal or human body.

20. A compound according to any one of claims 1-15 for use in the treatment of



WO 97/ 22587 ' PCT/ EP96/ 05362

-34 - 11. A conpound according to claim3 of formula I'l'l wherein Ar is

4-pyridyl; Rerr] is Clerr]-(err]a err] are hydrogen;
Rlerr] is para-ethoxy: and n is 1; clmull ﬂﬂlmym"mgw acceptabl e salt
thereof. 12. A wowassd according to cldi m3 %hith™is _ PCT/EP96/05362

N- hydr oxy- 2(R) - [ (4- net hoxybenzene-

sul fonyl ) (4- pi col yl ) am nol - 2- (trans- 4- prapgxycycl ohexyl ) -acet am de, or a
pharmaceutically acceptable salt thereof. 13. A conpound according to claim
3 which is N hydroxy-2(R)-][ (4- et hoxybenzene-

sul fonyl ) (4- pi col yl )an1 nol - 2- (trans- propoxycycl ohexyl)-acetam de. or a

phar maceut i capNg-afha bt o Makrik- rﬂmig métdliooERBRIPERRACEHIBAs. t O Cl ai m
3 which is N—hydroxy 2 R)-1(4-et ho enzene- :
sul fonyl ) (4-picol yl)am no]-2-(trans- 4 et hoxycycl ohexyl ) -acetam de, or a

phar maceut i ca2l.\Thauseef adampoyad accordinglofany ofe of Klaimsnpd b der the manufactyretaf acl ai m

3 YV]["” Chl ')?4'\“ j phastRXotuticdl Rdompb ﬁﬁ&itﬁpﬁﬁ%ﬂﬁﬁﬂfﬁ TNF-al hah depellngem o i
sul f ony pi CO i No ransd- | sohut oxy ohexyl ) -acet anide, or a
phar maceut i caPP x)é;{e) ’561‘%“2"%‘&'?&‘???& BT“ deqtco &Xﬂ?far nmaceuti cal conposition

conprising an effectl ve TNF-al pha convertase inhibiting anount of a

ror e phar ﬁéﬁi%%’f‘;%%&smé’ pfiaich f EBmpodia TG RS- Wit 17k
TNF- al pha dep®iRpEHE Q’Fyﬁ‘éﬁ‘i’r&f’ o!/'6?’\\“8rqécorrpr| ses administering to

a mamal in need thereof an effectl ve TNF-al pha convertase inhibiting
anount of a conpound according to any one of clains 1-15. 18. A method of
treating inflammation, arthritis and A&runors in mamal s whi ch conpri ses
adm nistering to a mammal in need t helr eof a corregpondi ngly effective
anount of a conpound accordi ng”to anfff*bh of 1-15. 19. A conpound
according to any one of cl gigisclz éfpf met hod f8‘r, t he therapeutic
treatment of the aninmal or human bpody. || '
o

Ry
Ry

OR; -

or a reactive functional derivative thereof, wherein Ar, n and R,-R, having meaning as
defined hereinabove, with hydroxylamine of formula V,

NH,-OH V)
optionally in protected form, or a salt thereof’

and, if necessary, lemporarily protecting any interfering reactive group(s), and then
liberating the resulting compound of the invention; and, if required or desired, converting
a resulting compound of the invention into another compound of the invention, and/or, if
desired, converting a resulting free compound into a salt or a resulting salt into a free
compound or into another salt; and/or separating a mixture of isomers or racemates
obtained into the single isomers or racemates; and/or, if desired, resolving a racemate into
the optical antipodcs.



e Irv o opy

_26.:“:"!A conpound according to any one of clainms 1-15 for use in theqxg@bj?‘ut
of’ WO 97/ 22587 - 35 - TNF-al pha dependent or matri x-degradi ng "q
nmet al T.opr ot ei nase-dependent conditions. 21. The use of a conpoung.accordi ng

hl A‘
15 p»‘

t'o any one of claims 1-15 for the rranuf acture of a pharmaceut i @8R
conposition for t eat ment .8 mat ri x 5}“&;’;- ng
nmet al | opr ot ei nas 'g:andent cond’nt I ong mg&ugﬁ?)ocess JT;Nor the preparation
of a co npouwmmomu |APPLICATION mmﬂm ONBER'THE PATERT COOPBRATION TREAIYIBCT)I

a carboy f b vV—ert a-TEeactTvefunctTomat
t her eof s\i/%hmﬂmA“ = dmw gr H; I}I"; ﬁ% Hé\ff"ﬁg‘“?f@g'f?f"ﬁﬂ”‘h@“&gfl ne{%WEZSSZ//
QS[ ei najov TH F13/4R, 7 oHHlol 11 foMumrbdebil iybtchbh pat:____84ine 1557 25069

t enpor alf hﬁMn@H&BﬂFAﬂFMmﬁWmﬂeﬁt erf M&m&ﬂﬁ WHQ&S)\L A8, BBSIb, BR, CA, CN, cu,
| i berati the resulting conmpound of the ventcrbae.ca.rmh 1L 1, J¥, B¥| KR LECLKOIR, LT, LV,

desi r ed | @@drcroational iting Dptess || t3jDeggmbetiPS03r1219%6d theﬁg-%g%m%}%%
i

conpoundl of the invention, and/or, if desi
conmpoung (3o gDl t or a resul,ting salt ijjo aTHY Exepaimed mdnmcmmztm,ns m,m

anot her | saM S08R% oy, sepamw@?aﬂmzﬂvus fi s&?@“@%&g %‘%MSS%

. SN, T,

into the single isdnmers or racemates; and/pr, i

racemat d=a|)mbﬂunhebramehaabd SaRi ix@adSE NOYARTIS
G [CH/CH]; Schwarzwaldalles 215, CH-4058 Byfle (CH). | #ublished
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(57) Abstract

Compounds of formula (I), Ar
wherein Ar, n, Ry, Rz, Rs and Re | R
are defined in the specification, o (CHy), o] 3
as well as  pharmaceutically T I "
acceptable prodrug  derivatives HO—=N o= o CH N e—en
and pharmaceutically accepiable " C—Ci—N H m
salts thereof, exhibit valuable H "
pharmaceutical properties, espe- o Ry

cially as inhibitors of TNF-alpha

activity and of matrix-degrading

metalloproteinases. Therefore,

they can be used in the treatment

of a large spectrum of diseases, '

eg as  antiinflammatory OR;

agents for the treatment of e.g.

osteoarthritis, theumatoid arthritis,

or as antitumor agents e.g. for the treatment and provention of tumor growth, tumor metastasis, tumor invasion or progession. They arc

prepared in a manner known per se,




