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-1- HYDROXAM C ACI D DERI VATI VES This invention relates to novel hydroxam c
aci d conmpounds which are useful as pharmaceuticals, e.g., in inhibiting
matri x netal | oprotei nases such as col |l agenase, and in inhibiting TNF
production, particularly for treatnent of diseases or conditions nediated
by over-prodﬁ%%%ﬂﬁ“ﬁf or over-responsiveness to TNF[err]. THAGHE*886sis -
factor (TNF) is a cytokine which is prodiced initially as a menbrane- bound
28 kD precursor. It is then cleaved by an enzynme (TNF convertase) and

rel eased as a soluble, active 17 kD form Soluble TNF exists in at |east
two forms, TNF [err] and TNF[err], of which TNF[err] appears to be the nore
significant clinically. TNFa is believed to nediate inflammtion and ot her

conditions associated w th BE¥DROXAMICKACID DPERIVATIVES! i ons. Long term
overstimulation by TNF[err] 1s believed to play a role in autoi mune and

chronic inflamatory conditions, such as arthritis, multiple sclerosis, and

the like. It hagygReniAqURret mxoaraqxlryaﬁi'xanié%mic& | DR EhdRR G

i nhibitors of the hydroxamc acid class, in particular
3-i m no- 4- phumaempticals: €.§,, in inhibiting awrtrik 1hZtalppingtcinasey yuckiias oolldgenagamhandin ar e

optional ly.furth =N, 2- ) B 6- substit.uted) are.capabl.e qf

et at | ng. NI pason Rl SplireaReAR ke e SN Pdetedi

represent abi odtctiblbfSor GvarSRspnsivEEBPIMINFRr € summari zed and descri bed,
e.g., in WD 94/10990. It has now surprisingly been discovered that a new

class of hydroxam c acid derivatives ("Novel Conpounds") are potent

TNF[ err] suppressQrs. an e(fﬁi-‘f'n r, tihcal .properti.es, in

particular, ora urBl&Oné"\C?lgl 'Fgao%lyqri Y. *%ggﬁgﬁgw%&%ﬁ%hgﬁ%ﬂg“gmemme' :

3-i m no- 4- brendRB(kKDXprefirsty) Jt-iubph clesved by -aflendyines TNIF dorivertasd) wfld fetaasedtisan des.

Sui tably, the 6- oxyrretkrgl substituent is of fornula Il below e.qg.,

hydr oxy et Sgirbleyactiimiy.kIdforme SphiblectV existyn at et %mmmm ofave

;E{ t h:r g.s u?uintc'hm&? z}np%%agg }oh)%lthg#e’sig%iﬁcaﬁ%ﬂni%mf TN RBRudRa KMl " D
inflammation and other conditions associated with septic shock or acute infections. Long term
overstimulation by TNFo, is believed to play a role in autoimmune and chronic inflammatory

conditions, such as arthritis, multiple sclerosis, and the like.

It has been shown that certain matrix metalloproteinase inhibitérs of the hydroxamic
acid class, in particular 3—imino-4-oxo-heptanc—l,7-dioic acid (7-N-hydroxy) diamides (which
are optionally further 1-N-, 2-, 5-, and 6- substituted) are capable of mediating TNFo
production, possibly by inhibitihg TNF convertase. Known representatives of this class of
compounds are summarized and described, e.g., in WO 94/10990.

It has now surprisingly been discovered that a new class of hydroxamic acid derivatives
"("Novel Compounds") are potent TNFo. suppressors and have advantageous pharmaceutical

properties, in particular, oral bioavailability.

The Novel Compounds are 3-imino-4-0x0-6-(oxymethyl)-heptane-1,7-dioic acid (7-N-
hydroxy) diamides. Suitably, the 6-oxymethyl substituent is of formula Il below, e.g.,
hydroxymethyl or mono- or polyalkoxymethyl. The Novel Compounds may have further
substitutions at the 1-N-, 2-, and 5- positions as known in the art, e.g., as described in WO



WD- 98/ 14424 PCT/ EP97/ 05376
-2- 94/10990, or as further described herein. For exanple, the Novel
Conmpounds may be 1-N substituted with nethyl, pyridyl, or a substituent of
formula X-Y- or X -Y- as described below, e.g.,

3-1 m no-4- oxQ-6-(oxymnet hyl ) - heptane-1, 7-dioic acid

(1- N- nor phol i¥h82& yl al kyl , 7- N-hydrox ) di am de, and maPCREPPHIBI6ce or
pharrmaceutical ly acceptabl e salt form AJarticularl y preferred cl ass of
Novel Conmpounds are 3 I m no- 4-oxo-5-aryl -6- (oxynethyl)-heptane-1,7-dioic

acid (7-N-h mde 5-aryl subst.ituent be furt
described h ?}é{f@@ Q‘i%ﬂ’(?r%n a#%ﬂex%rﬁ‘?}g’ttﬂet ﬁgﬁeﬁ%@pﬁﬁﬁayobﬁ ?’gnal ly
substituted suusemeamxmhémylaﬁyrmm ofla m&uﬁm Bf foem@la xby- BRT-¥X ¥is des&AiRA bblow,

al kyl -, Cferr] al koxy-, amno-, halo- or ano-. Such 5-aryl substitut ed

Novel Conpo@#d3d-i exq-ér(qmﬂwmﬁatanma ig eraﬂlyNa@@@b@lam@b@rmlqlkxl&rm

Preferably, Rlerr] is a
cubst 1t uept VRS St B AR e3h e pr dralidblghty kbt iRt
Formula Il wherein nis 1, 2, 3 or 4, preferably 2, mis 0, 1,2 or 3; each.
Rlerr] is i ndependenI I H err oxy-,
amino-, Cerr] af* %ﬁfi&iass(ot‘% ?{W?dﬁ’f@ Ling 'raafl' ct ed
hydr oxy, th l)fhbﬂhne—l 73691(9%5-@41341 drox )dnatmdes The 5-aryl substituent may be as
PCT/ EP97/ Oggﬁg Y YRy w y

further described herein, e.g. wherein the 5-aryl substituent is pheny! optionally substituted,

conveniently at the 4-position, e.g. by hydroxy-, Ci alkyl-, C,. alkoxy-, amino-, halo- or

cyano-. Such 5-aryl substituted Novel Compounds may be in free or pharmaceutically

acceptable salt form.

Preferably, the Novel Cdmpounds are of Formula I

NHOH O
R,

R,is a substituent of Formula II:
A~(O-(CRsH)p)m-O-CH»- Formula Il

Formula |

wherein

wherein
nis 1, 2, 3 or 4, preferably 2,
mis0,1,2o0r3;
each Rs is
independently H, C,.;q (optionally hydroxy-, C,.¢ alkoxy-, amino-, Cy.¢
alkylamino-, thiol-, C,s alkylmercapto- or protected hydroxy, amino or thiol



-3+ substituted) alkyl, Clerr] alkenyl, Cerr](optionally hydroxy-, (err]
al koxy-, amno-, (err] alkylam no-, halo- or cyano- substituted) aryl, or
Cerr] (aryl) (err]alkyl; preferably H, phenyl, benzyl or Cerr] alkyl; A
i s hydrogen, C[err] al kyl, Cerr] aryl, Cerr] aryl(Cerr] alkyl), (Cerr]
aryl)carbony Cerr] al kyl)carbonyl preferably hydrogen err] al kyl
(e.g., nethyl Q)? ’d | ohexyl ), phenyl or %enzyl Rerr] is g'ﬂf'&r yI -
Cerr] alkenyl, Cerr](optionally hydroxy-, C[err] al koxy-, am no-,

C err] al kyl am no- substituted) cycl oal kyl, C[err] aryl, or (ferr]

aryl err] al kyl), rei ryl rau re sybst uted b
hyér (()%/ , ]C[érr]y Zi| K eaﬁlf}i‘ %?l?@‘)?@ﬁ é%f aﬂ)hi){c%gx Yor-1é L aminb-,
preferably phenyl, %rmmmhenumo- d-oymdamsﬂhesayhryl @ycmfoﬁwlclﬂdmylsobut yl;

Rlerr] is derr] (opti onal I y hydr oxy- err] al koxy- amno-, Cerr]
al kyl ami no-, thi ol - ,Prefe W’rﬁff‘@ﬁﬁfgbs Yhpr ot ect ed hydroxy- am no- or

t hi ol - substrtut b

(optionally hydr‘g%}ll @Aercﬁ']l udk ]o(?(“m-zu’hyb!i bﬁé’lﬁ‘ i Eg%é““ H] Ia)bon%@{(t} 10

al kyl am no-, halalkyl)cz:borw}',q:rrderahlybyd:ngm €y alleyl yi¢.g.( methyl orlogeiaiyixyl), phenyl or

p- met hoxybenzyl , .benzyl oxybenzyl ), or indolyl methyl (e.g.,

2-i ndol yl met hyl )% bef er abl y benzyl or t- butyl; Rerr] is nethyl, pyridyl,
or a substituent of fornula X-Y- wherein X is norpholino, pyridyl or aryl
(preferably morpholino), and Y is (Jerr]al kylene in which up to four of the
met hyl ene (R« &zm] all;yltﬁﬁm alkenyd Copfoptionally wi{r@pr-,afé:ealkmhamw orONs-, - SO2-

gr ( rrgr ph](c)lorr ng;“Se 5 %gﬂ n%ergx%%%%’oéar%g pemﬁny&gﬁ%c udes
| i near, cyclj: galgmzugl::\glruglhﬁmhllalskbmmw Hydroxly-, ({;.efllails, a.e alkroxyrpmm?l me-
g{aggrt I Cor at ol yIOF YA PrRegT %ﬂ%g {'é'r'%%‘@ pneg n ﬁ%’%ﬁwg %FIOH%WE 'yet ero

atonms, e.g. N Qobhtyh

Ryis Ciyo (optionally hydroxy- or C,salkoxy- amino-, C,¢ alkylamino-, thiol-, C,¢
alkylmercapto- or protected hydroxy-, amino- or thiol- substituted) alkyl (e.g., t-butyl,
or cyclohexyimethyl), Cs.14 (optionally hydroxy-, Cs.14aryloxy-, or C;.calkoxy-, amino-,
Ci.s alkylamino-, halo-, or cyano- substituted) aryl (e.g., benzyl, p-methoxybenzyl, p-
benzyloxybenzyl), or indolylmethyl (e.g., 2-indolylmethyl); preferably benzyl or -

butyl;

R4 is methyl, pyridyl, or a substituent of formula X-Y- wherein X is morpholino, pyridy] or
aryl (preferably morpholino), and Y is Cy.i-alkylene in which up to four of the
methylene (-CH,-~) units are optionally replaced with -CO-, -NH-, -SO,- or -O-; for
example methyl, 2-pyridyl, morpholinocarbonyimethyl, 5-(morpholino)pentyl, or 5-
(morpholinocarbonyl)pentyl.

"alkyl" includes linear, cyclic, or branched alkyl; and
"aryl" refers to an monovalent aromatic radical containing one or two aromatic rings, e.g.,

phenyl, benzyl, or tolyl, and includes heteroaryl containing one or more hetero atoms,
e.g.N,OorS.



WO 98/ 14424

PCT/ EP97/ 05376 -4- Hal o or hal ogen as used. herein refers to F, C, Br or |
unl ess otherw se indicated. Conveniently Rerr] is a substituent of fornula
1" A (O (CHR2)N)m O CH2- Fornmula Il" wherein A, n and mare as defined
above. In an alternative particular enbodinment R err] is a substituent of
formula |1" AYSREMRE. (CH2) n) m O CH2- Forgmyla 1" wherein RCHEROSIFE err]-
are as defined above and M is O, 1 or 2. 'Wen R4 of formula | is a
substituent of formula X-Y-, it is preferably a substituent of fornmula

X -Y- wherein X is norpholino and Y is as defined above. In particular
enbodi nents the invention provides Novel Conpounds of forrmula I in which

i ndependent | y: nHafo dr@aldgérbas!used Ferein @éferd to B/ CIRBE6 Junltss S@eriéedindibate® not H;
or R is (Jerr] alkyl, err] alkenyl, Cerr](optionally hydroxy-, (err]
al koxy-, amno-, or (err] alkylamno- substituted) cycloal kyl, Cerr]

aryl, or (err] Q‘SW&%@%PS%'SFH&%&WO%&M »y| groups are optionally

substituted by hydroxy-, err|] a err] al koxy-, am no-, halo- or

cyano-; pref er abIAHp{EHEN)-04CHet hHopmaal’, 4- net hoxyphenyl or cycl ohexyl ;
or RBis (err](amnp- rr] _al amino-, thiol-, Cerr] alkylnercapto-
or protected hydW&ﬁ?’-n,A’é’%Tﬁd‘-’L’&aslfi%ﬁ%ma ¥§bstituted)al kyl, C[err](anino-,
C err] al kylam no-, halo-, or cyano- substituted)aryl; or any aryl group

thereof is heteroaryl containing one or nore hetero atons, e.ﬂ; N, O or S
In further partibwaaﬂtemmmﬂiasem@dlmﬁméhwwbsm@w@éiomé ’Conpounds of

fornmul a A-O-(CHRs~(CH3))m-O-CH,- Formula II”

wherein A, n and Rs are as defined above and m” is 0, I or 2.

When R, of formula I is a substituent of formula X-Y-, it is preferably a substituent of

formula X'-Y- wherein X' is morpholino and Y is as defined above.

In particular embodiments the invention provides Novel Compounds-of formulalin
which independently:

n of Formula1l is 3 or 4; or

R; of Formula I is not H; or

R; is Cy.y3 alky), Cs.12 alkenyl, Cs7(optionally hydroxy-, C,.s alkoxy-, amino-, or C,.¢

alkylamino- substituted) cycloalkyl, Cs.14 aryl, or Cs.\4 aryl(Cy.¢ alkyl), wherein aryl

groups are optionally substituted by hydroxy-, Cy.¢ alkyl}-, C,.s alkoxy-, amino-, halo-

Or cyano-; pr_eferably phenyl, 4-methylphenyl, 4-methoxyphenyl or cyclohexyl; or

R; is C,.jo(amino-, C,.s alkylamino-, thiol-, C,.¢ alkylmercapto- or protected hydroxy-,

amino- or thiol- substituted)alkyl, Cs.14(amino-, C; ¢ alkylamino-, halo-, or cyano-

substituted)aryl; or

any aryl group thereof is heteroaryl containing one or more hetero atoms, e.g. N, O or

S.

In further particular embodiments the invention provides Novel Compounds of formula
I’
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PCT/ EP97/ 05376 -5- [err] in which Rlerr]' is a substituent of Formula I1"":
A-(QCH)n")m 0- CHz- Formula I1"" such that n' is
an integer one or two, preferably two; m is an integer zero, one, two, or
three; A is_hydrogen, Cerr] aryl, Cferr] alkyl, (Cerr] aryl)carbonyl, or
(Cerr] al ky¥ ?ﬂlﬂ’g“ﬂyl, (preferably Jerrd alkyl, e.g., net T&B?'”"S”G -
cyclohexyl); R2' is Clerr] alkyl, preferably isobutyl; Rerr]' is (Jerr]
(optionally hydroxy- or (err]al koxy-substituted) al kyl (e.g., t-butyl, or
cycl ohexyl nethyl), Cferr] (optionally hydrom:-, C[eﬁr,]'aryl oxy-, or

C err]al koxy-substituted) aryl (e.gf 4

benzyl, p- net hoxybenzyl , p- benzgl'oxyb
i ndol yl nethyl); preferably benz
substituent of formula X-Y- wher I no, pyridyl or aryl
(preferably norpholino), and Y i eLsJHOHy| er@® in which up to four of the
met hyl ene (-CH2-) units are ogtlonall[y replaced with -CO, -NH, -SO2- or
-0-; for exanple methyl, 2-pyrtdyl, r phol i BRocar bonyl net hyl

5- (nor phol i no) pentyl, or 5- (norphol@ nocarbonyl ) pentyl ; WO 98/ 14424

PCT/ EP97/ 05%7‘”%&‘ -

i ndol pylynet hyl (e.g., 2-
I's methyl, pyridyl, or a

R,’ is a substituent of Formula II'"":
A'<(O-(CH2)n)m-O-CHo- Formula I’

such that

n’ is an integer one or two, preferably two;

m’ is an integer zero, one, two, or three;

A’ is hydrogen, C.14 aryl, Ci.10 alkyl, (Ce.14 aryl)carbonyl, or (C,.yo alkyl)carbonyl,
(preferably C.¢ alky), e.g., methyl or cyclohexyl);

Ry’ is Cps alkyi, preferably isobutyl;

Ry’ is C,.1o (optionally hydroxy- or C,salkoxy-substituted) alkyl (e.g., z-butyl, or
cyclohekylmcthyl), Cs.14 (optionally hydroxy-, Cs.jsaryloxy-, or C,.salkoxy-substituted)
aryl (e.g., benzyl, p-methoxybenzyl, p-benzyloxybenzyl), or indolylmethyl (e.g., 2-
indolylmethyl); preferably benzyl or #-butyl;

R4’ is methyl, pyridyl, or a substituent of formula X-Y- wherein X is morpholino, pyridyl or
aryl (preferably morpholino), and Y is C,. ;alkylene in which up to four of the
methylene (-CH;-) units are optionally replaced with -CO-, -NH-, -SO,- or -O-; for
example methyl, 2-pyridyl, morpholinocarbonylmethyl, 5-(morpholino)pentyl, or 5-
(morpholinocarbonyl)pentyl;



Preferred Novel Conpounds in which R2 is aryl are compounds in which Rerr]

is of formula Il' as defined above and R err] is phenyl, 4-nethyl phenyl or
4- met hoxyphenyl . An especially preferred group of corrpounds of Formula I
are conpounds wherein: (i) Rerr] is of formula Il1'" or 11" (preferably
formula I'l") and A of formula Il is hydrogen, Cerr] alkyl, ., methyl or
cycl ohexyl (&¥Q%14¥ that Rlerr] of fornmu is for exanpl é’cﬂ'a"{!‘m@@%et hyl,

cyclohexyloxyethoxynethyl nethoxyethoxye%hoxynethyl or
hydr oxyet hyl oxynet hyl ) or (C[err] aryl)carbonyl, e.g. benzoyl (e.g. so that

e o bk SR SRR M RRE RO BEVRL B !
phenyl , 4- mgdrilaives dbfined-aBBvcad Wy lietishylp4-miethtptitnyl or 4-iethoxyhenyl. f or mul a |

S benzyl or t-butyl; and (iv) R4 of formula I is nethyl or

nmor phol i nocar bonyl (C[err])al kyl . The Novel Conpounds may exist in free or
salt fornms, and g3l gp&ﬂﬁq,ql SAnBEERTRRE Ldi&y e of
t he i nventi on. F%?eg Eﬁﬁ refe{:r%? al ggh‘% No(\)/el Conpoun gﬁégy exl?ge?lpas
physi ol ogi cal |l y acceptable acid or base addition salts, e g. as

Ot o Nkl b e o S0 84 5 Bl Bben,

PCT/ EP97/ 05376 - ¢, fkylX.g. F\%ﬂﬁyi &cyaohéx%o(re]g 50 &Hat R[ &fteﬁﬁhuxstf&aéxaﬁbleFor nul a
la. Thus the invention includes ounds when in the form of
m xt ures of hydroxymethyl, cyclohexyloxyethoxymethyl methoxyethoxyethoxymethyl, or

hydroxyethyloxymethyl) or (Ce.14 aryl)carbonyl, e.g. benzoyl (e.g. so that R, of
formula I is for example benzoyloxymethyl, benzoyloxyethoxyethyl or

benzoyloxyethoxyethoxymethyl);

(ii) R, of formula I is cyclohexyl, phenyl, 4-methylphenyl, 4-methoxyphenyl or
isobutyl;

(iii) R, of formula I is benzy! or t-butyl; and

(iv) Ry of formula I is methyl or morpholinocarbonyl(C,.¢)alkyl.

The Novel Compounds may exist in free or salt forms, and salt forms are intended to -
be encompassed by the scope of the invention. For example, certain of the Novel Compounds
may exist as physiologically acceptable acid or base addition salts, e.g. as chlorhydrates,
oxalates or fumarates.

The configuration of the Novel Compounds is preferably that of Formula Ia:

0 R, 1?4
R, NH

Formula la



enantioners, e.g. as racem c mxtures, though preferably when in pure or
substantially pure enantioneric form e.g. in a formin which the Novel
Compound content conprises at |east 90% preferably at |east 95% and
especially at |east 98% of a single isomer (i.e. conprises |less than 10%
preferably | ess than 5% and especially |less than 2% of other Novel
Conmpound i son¥PI814434 f yr t her aspects, therf' nvention provi desPGIERIF/OS5376 -
processes for the preparation of a conpourld of fornula | or an internediate
of formulae Ill, IV, or V below, conprising: a) for preparation of a
conpound of forrmula | as defined above, reacting a conmpound of Formula |11
[err] WD 98/ 14424

PCT/ EP97/ 053%&f Fémudm®y:-ei n R, R2, R3 and R4 are as defined above, with_
hydr oxyl ami ne (optionally in salt or 0O- subsiituted form e.g.,

hydr oxyl am ne hydrochl oride), recovelyl ng the roductBof formula I, and
optionally deprotecting the prgduct @ separ@ting t desired

di astereoi soner if required; b 24f,,,or %onpound of Fornmul a
1l as defined above, oxidizing the ol ef f a conpound of fornula
IV: [err] Formula IV wherein R1, | e as defined above, e.g.
usi ng an oxi dation catal yst sucg™as runm(l11)chloride hydrate, to
obtain the acid of Forrmula 1117 and tionally separating the desired

di astereoi soner if required; c) for eparation of a conpound of formula
IV, reacting a carboxylic acid of fo la V CH2=CH CH( R1) - CH( R2) - COOH

Formula V' rommula ib

ﬁh bgnd
R4

most preferably that of Formula Ia

Thus the invention includes Novel Compounds when in the form of mixtures of
enantiomers, e.g. as racemic mixtures, though preferably when in pure or substantially pure
enantiomeric form, e.g. in a form in which the;Novel Compound content comprises at least
90%, preferably at least 95%, and especially at least 98%, of a single isomer (i.e. comprises
less than 10%, preferably less than 5%, and especially less than 2%, of other Novel Compound

isomers.

In further aspects, the invention provides novel processes for the preparation of a

compound of formula I or an intermediate of formulae III, IV, or V below, comprising:

a) for preparation of a compound of formula I as defined above, reacting a compound
of Formuia III:

NH
OH o

Formula IIX



wherein RL and R2 are as defined above, with an am no acid am de of formula
VI NH2- CH( R3) - CO- NH( R4) Formula VI wherein R3 and R4
are as defined above, to yield an am de corresponding to fornula IV, and
optionally separating the desired diastereoi soner if required, and d) for
preparation of a conpound of formula V, reacting an al cohol of formula

1 [err] W /144242 4 8 PCT/EP7/05376 -
PCT/ EP97/ 05376 -9- A"-(O-(CRBH)n)m OH ™ _
Formula Il[err] wherein A" is as d efined above for A of formula I, except

that when Ajs H_A' s an 0- protectin r, for ex | e rouyp gcapabl e
of fornming ‘HL?%‘H&I%EPM%E%‘%@@?& ab@%%‘%ﬂ&?W&”@ﬁW@ﬁ’é&faﬁzﬁ 8?1 and
mare as defubiifithed Rirml .5 THydotylandin® KfdrodHidriles rsboh@h@qmap&&c&t of formBla(ll 4rdnS) .
e.g., 1,4-dibronobut-2-ene, to obtain the disubstituted Rl, hal o-al kene,
e.g., RIl- Cremtignghpdepyotacting Sie praduetar separaling sheglesired diastpreoispmenifirequid] ch i s
then reacted with a carboxylic acid corresponding to R2, i.e. R2-CH2COCH,
to yield the ester, which is then rearranged, e.g., in the presence of an
organi c base sud) fepréparavionof acormpyund pfForand ol astdefispid\abote) oxidizingahe clefin
formula V. tignally, pratect] and deprotecting steps may be included in
t he above d‘%‘é‘#ﬁ@ﬁ’“ﬁ?"@g@g “!Qrsl%hecessary to preserve the integrity of the
i nternedi ates and the final product. The inyention further includes per

set he novel internediates of fornul | vV asBdefined above. As

di scussed in the test exanplep Co '_c_iunds are potent

i nhibitors of TNFa rel ease, ar r'e not cytotoxic at
their effective doses. The Novel i nhibit coll agenase and
stronel ysin at concentrations of JfromO0.3 to 1(nM The Novel Conpounds
tested further show oral activijfy vivo at dosages of |ess than 10 ng /
kg in LPS i nduced TNF[err] reRease {[n the rat, and appear to be well
tolerated at such dosages.

Formula IV

wherein R;, Ra, R; and Ry are as defined above, e.g., using an oxidation catalyst such as
ruthenium(I)chloride hydrate, to obtain the acid of Formula IIl, and optionally separating the
desired diastereoisomer if required;

c) for preparation of a compound of formula IV, reacting a carboxylic acid of formula

CH,=CH-CH(R;)-CH(R2)-COOH Formula V

wherein R, and R; are as defined above, with an amino acid amide of formula VI
NH,-CH(R3)-CO-NH(R4) Formula VI

wherein R, and R, are as deﬁned above, to yield an amide corresponding to formula IV, and

optionally separating the desired diastereoisomer if required, and

d) for preparation of a compound of formula V, reacting an alcohol of formula II'Y



Aceordi ngly, the Novel Conpounds have pharmaceutical utility as follows:
The Novel Conpounds are useful for the prophylaxis and treatnment of

di seases or pathol ogi cal conditions nediated by TNF, especially TNF[err],
e.g., inflanmmatory conditions, autoimune di seases, severe infections, and
organ or tissue transplant rejection, e.g. for the treatnent of recipients
of heart, |ufP%YM4i ned heart-1ung, Iivg%, ki dney, pancr ea®CE&EPSINSH60r -
corneal transplants and for the preventi oh of graft-versus-host disease,
such as follow ng bone marrow transpl ants. W08/ 14424

PCT/ EP97/ 05376 -10- The Novel Compounds are particularly useful for the
treatnent, prevention, or anelioration of autoi nmune di sease and of

i nfl anmat ory condi ti gus(O{ORABNOW! ar i nflammatory condi ti gpgayil Y an
aetiol ogy including an autoi nmune conponent such as arthritis (for exanple

rheumatoid arthritis, arthritis chronica progrediente and arthritis

def or mans) r he | i | 4 ' €8s, I whi ch
the Nover CoReASoTELS EqfadRaRTs: A O Rl BeBt WA RRTISF B )
di islor ders _(prbtebléng g‘r_gu;e(fg.qthpﬁlaygrn%@ capabdoffornaing a sdatlity dalaabie&xhep,letge, red

cell anaem a and idi opat hi ¢ thyonbocyt gpe , _system c | upus,

eryt hemat os&"é‘?ylb(ﬂ‘gﬁ’ﬁ%ﬁ’&ﬂ*t R @J@Méﬂggﬂ%%ﬁgﬂﬁ o (h 4 ‘ﬁﬁﬁﬁ'&é?g‘?nmd

der mat ony 0sjiidrd, (rfidh, Y. 28fblofFotiER R0, lth SbtafiMBS §iS3iiRted GV halo-alkefN, E.%.S i s,

St even- Johnson syndrone, idiopathic sprue, autoi nmune inf [‘ammat ory Bdwel
di sease (i nBI-GHFRY-CHy W (irape); where &V isdialages, egndrappp.whichiis shengesctedawithorr i ne

opht hal nopa | 4o PAL: G OO O I, £ | rosi rimary
o1 1 ary o1 r ety RIESortsBiRRE 1o RO " Rat B 00 o VRl Eod B s i, T ¢
(anterior afdragsdelg.,di jhe pratnie©f amprganit baseisuch siliddamditsbprepyd amide, to give
kerat oconjunctivitis, i nte{q&;iti al lung fibrosis, psoriatic arthritis and
gl orrer ul oneﬁyﬁF?’f‘P@“?\Rf%‘W"H ‘Wi t hout nephrotic syndrone, e.g. including

i di opat hi ¢ nephrotic syndrome or m ninal change nephropathy). The Novel

Conpounds are al so useful for the treatnment, prevention, or anelioration of
Optionally, protecting and deprotecting steps may be included in the above described '

processes as necessary to preserve the integrity of the intermediates and the final product.

The invention further includes pér sethe novel intermediates of formulae Il and IV as
defined above.

As discussed in the test examples below, the Novel Compounds are potent inhibitors of
TNFq, release, are orally active, and are not cytotoxic at their effective doses. The Novel
Compounds also inhibit collagenase and stromelysin at concentrations of from 0.3 to 10 nM.
The Novel Compounds tested further show oral activity in vivo at dosages of less than 10 mg /
kg in LPS induced TNFo. release in the rat, and appear to be well tolerated at such dosages.

Accordingly, the Novel Compounds have pharmaceutical utility as follows:

The Novel Compounds are usefnl for the prophylaxis and treatment .of diseases or
pathological conditions mediated by TNF, especially TNFo, e.g., inflammatory conditions,
autoimmune diseases, severe infections, and organ or tissue transplant rejection, e.g. for the
treatment of recipients of heart, lung, combined heart-lung, liver, kidney, pancreatic, skin or
corneal transplants and for the prevention of graft-versus-host disease, such as following bone

marrow transplants.



asthma, - bronchitis, pneunoconi osis, pulnonary enphysema, and ot her
obstructive or inflammtory di seases of the airways. The Novel Conpounds
are useful for treating undesirable acute and hyperacute inflamuatory
reactions which are nediated by TNF, especially by TNFa, e.g., acute

i nfections, for exanple septic shock (e.g., endotoxic shock and adul t
respiratory Y@WK syndrone), meningit |§ pneunoni a; and SEVEP¥N5IEs; and
for the treatnment of cachexia or wasting 'syndrone associated with norbid
TNF rel ease, consequent to infection, cancer, or organ dysfunction,
especially AIDS -rel ated cachexia, e.g., associated with or consequenti al
to HV infection. In addition to inhibiting the rel ease of TNF, especially
TNF[ err] t hr oughThd ol PRPESIAR AreGartichiarlg aBefaI forhe tredthRniNpieotnticagounds are
al so inhibitors of matri x netall oproteinases, WD 98/ 14424

PCT/ EP97/ osameh@“at@n of gwipimyganelissascand efinflgmmators ronditivns, inpasticlar and hence
useful for @gﬁ@l nﬂntﬁh romatrix
met al | opr ot e| nase |riﬁédb| tors maé@%gﬁg‘]g{l sﬂ? var i g‘lbé&ﬁ tﬁ‘glsg%%al

condi ti ons afthritisgfos bxmplbmenmatoai'uithummﬂhmmmdmwdlmtgand artheitisat oi d

arthritis, riasjs,, psoriatic arthri osteopr05| S thritis,
peri odont i tB%tD ﬁugmtxgﬂﬁeaggﬁ. B%fftlctﬁuf:(ﬁ’ ?(FH@‘ ctL“r"E ﬂ%ﬂt of
car di ovascu t%fng:ﬂﬁrﬁl@ A9 be Smﬁloyecﬁﬁlblﬁﬂ@ﬁﬁ&lﬁnhﬁﬁé ﬁaenﬁﬁioéié)ﬂ aiadd¥rs Inehudink agt v
for the prevention of tunor cell netasta3|s and i nvasjion and in inducCing

fibrosis of hemelgticsanaemig, aplastic enaemia pere fshrell gnacigangidiopathic thypmbegytopenia),
prevention % A %’f@ﬂg&fﬁg&g&&.}ée hchBh ,sclc?mﬁmfa] W, a{h%} %@frm ISmtogi§ase.. For

t he above i at e dosage vary
dependi ng, ﬂmnammmphe chmmdduavq:iwpautrsmnmsﬁiﬂnmgtav@ppmsi Saevph-dgrmﬂont he

subject to be trea the rmde of adm |strat dt fure d .

severity of S Hﬁ?ﬂa lad?r“’e R@’F& gL a@?’é’é‘feory

results in aaitﬁ%&cwhs'smﬁeﬁeddo%hn@lapﬂmﬂgﬁa@esr@és d.géaae 348silosls, ﬁﬂxr%ﬁo |
daily

10ng/ kg/ day p.o.. In lar manmal s, for exanpl e humans, an i ndi cat
dosage is i ppl@tﬁgs, primary bili lary cirrhosis, juvenile diabetes (diabetes mellitus type D), uveitis (anterior

and posterior), keratoconjunctivitis sicca and vernal keratoconjunctivitis, interstitial lung -
fibrosis, psoriatic arthritis and glomerulonephritis (with and without nephrotic syndrome, e.g.
including idiopathic nephrotic syndrome or minimal change nephropathy).

The Novel Compounds are also useful for the treatment, prevention, or amelioration of
asthma, bronchitis, pneumoconiosis, pulmonary emphysema, and other obstructive or

inflammatory diseases of the airways.

The Novel Compounds are useful for treating undesirable acute and hyperacute
inflammatory reactions which are mediated by TNF, especially by TNFaq, e.g., acute
infections, for example septic shock (e.g., endotoxic shock and adult respiratory distress
syndrome), meningitis, pneumonia; and severe burns; and for the treatment of cachexia or
wasting syndrome associated with morbid TNF release, consequent to infection, cancer, or
organ dysfunction, especially AIDS -related cachexia, e.g., associated with or consequential to

HIV infection.

In addition to inhibiting the release of TNF, especially TNFo through the suppression

of TNF convertase, the Novel Compounds are also inhibitors of matrix metalloproteinases,



range of from about 50 to about 750ng of Novel Conpound admi nistered orally
once or, nore suitably, in divided dosages two to four tines/day. The Novel
Conmpounds may be adm ni stered by any conventional route, e.g. orally, for
exanple in the formof solutions for drinking, tablets or capsul es or
parenterally., for exanple in the formof injectable solutions or
suspensi ons. MBIy for systenic adni nj;gtration oral dosaBfe/ER7(98378r ¢ -
preferred, although for some indications the Novel Conpounds may al so be
adm nistered topically or dermally, e.g. in the formof a dermal cream or

gel or like preparation or,. for th [ pQ f ' b .0 t.he eye, in
Phe form of ¢ caEpiese 8y~ and efedBbleR. 338 Bk SR of B ol G RYS:
adm ni st er edolligeniasdimhidbitosor otheOmatrik Mietdlloproteinige MBINOR, e. Bl iréaabist of Rafioudosage
forns for oral adm.nistratign conprise e.g. from25 to 250ng Novel Conpound
per unit do8afelosical carditions.oh the siiny bonchand EORGHIVEJISTITE o JRERAtPIA ghiiiSon
al S0_pr ovi d@syalle sbriicBRArHE bireshoRfsisCORRAHARIY Seriodontt, S8LAR24a
PCT/ EPO7/ 055 A psoritic dRbriGe; biboposis outauty ng’;ﬁ%nr(’ogﬁctu%né’of b come NF,
especi al | y uideifaton; ffor the treftmens @fi cardigvasablandisrass, 0.8 iatheroselenopie.cand coropary a
manmal , especi.al.ly man) 1.0 need of .such treatoent. which.netho .
conprises altgoH e??r%e ?’8‘?’%‘ pryortRoLcel] néeﬁasg\s‘,seag% mygsionandip ngfxcxgg %8\7’@18 of
Conmpound,  Otunfors]Rig) Gl teftrehm@at bi@neéuiyand fforl the prabeiition GRiduréigeheeive idisbRIBS,
particularly a method of treating an inflammatory or autoi mmune di sease or
condi tion, EBgAlzbgimer’s giseasec| erosis or rheumatoid arthritis, or alleviating
one or nore synptons of any of the above nentioned conditions. B. A Novel
Conpound for use as a pharnaceutical, e.g. for use as an inmunosuppressant
or antiinfl amrat Berythexgone ingications thesappropriatesiopage walkidf opyrse vatyi depending, fopr
;Lfgit m;eog’@%‘@(‘?’ f(j)lg easagtéc{;\faa ﬁg)g%!s(téolng&ugé er%l%%d, &%%ugjggt\fg be géa&éd, tt?enmode of
administration and the nature and severity of the condition being treated. However, in general,

satisfactory results in animals are obtained at daily dosages of from about 1 to about
10mg/kg/day p.o.. In larger mammals, for example humans, an indicated daily dosage is in the
range of from about 50 to about 750mg of Novel Compound administered orally once or,

more suitably, in divided dosages two to four times/day.

The Novel Compounds may be administered by any conventional route, e.g. orally, for
example in the form of solutions for drinking, tablets or capsules or parenterally, for example
in the form of injectable solutions or suspensions. Normally for systemic administration oral
dosage forms are preferred, aithough for some indications the Novel Compounds may also be
administered topically or dermally, e.g. in the form of a dermal cream or gel or like preparation
or, for the purposes 6f application to the eye, in the form of an ocular cream, gel or eye-drop
preparation; or may be administered by inhalation, e.g., for treating asthma. Suitable unit
dosage forms for oral administration comprise e.g. from 25 to 250mg Novel Cornpound per

unit dosage.

In accordance with the foregoing the present invention also provides in a further series

of embodiments:



condition. C A pharmaceutical conposition conprising a Novel Conpound in
association with a pharnmaceutically acceptable diluent or carrier, e.g.,

for use as an i mmunosuppressant or anti- inflammatory agent or for use in

t he prevention, anelioration or treatnent of any disease or condition as
descri bed above, e.zq. an aut oi mune or mflarrmatory di sease or condition.
D. Use of RE¥MZ4Conpound in the manuf gcture of a nedi caREREPIHSIYse as
an i mrunosuppressant or anti-i anarmatorQ agent or for use in the
prevention, anelioration or treatnent of any disease or condition as

descri bed ahove, yt ol ne of tor se or ndi tion.
Exanpl e 1: Brepa‘r"é‘ﬁ%&q"gf “2“—5@8 ?@/?fsg{]“%le( i@%&n?‘i‘) FeHCMENi ¢
acid-{1-[ S t é:ﬂﬂiéld e
conpound of Tor rruflé)Il ﬁ)1r?i\\/\s/n(1§]r ei {l@’R{ml S %L%eél #Pl g')){lg He\ﬂlggkl S | g‘“&&?yl

i's benzyl, whithRttliod comptises pdministering tesafidisubjeat amfef[ecla\fcsambpmdlamm 2- but ene
(CAS Reg. 821-06- (50..00 | et hyl.ene,ql I ethe CAS Reg.
11 1-77-3) £26Pgy g?‘aT%‘q?%gPﬁff'g%W%Urﬁbﬁy%%'b@He‘giﬂ%% § 3(CAS
Reg. .32503- giéth8) ofti¢htin %h @l fidfory Ofkucsiimbinee aaseaaeomhumbﬂreélrﬁau R n) in
nmet hyl ene chloride (200 nl) is stirred at roomtenperature (r.t.) for 16 h.
The react i obflerpsis Qrracymatejd Pﬁkféﬂ o allsviakag-qne o7 ogy yawtomsef asy ghithe @b ?}f?ase is
separated a fAfegt. olefin is purified by chromatography. WO

98/ 14424 ol B RHG. PCT/ EP97/ 05376 - 13-
b. A sol Bt i onA®ovelHéompoand forlusd asra phaomiaceytical, egt fop use (521 Jmmugosuppéssmu
(1, 8-di azabi cycl ol 5. 4. 0] undec-7-ene, ,CAS Req. 6674- 222&%76

net hyl ene cfi 8 Agent prfor ?séé‘?g’apﬁvfﬁl%“s%ﬂ%% ey t?f

After -one hgigéase arionailion'as desetibedabeve Qg RdrPautdifinfithe binRa@Rdtory Hieeagé&t ur eis

kept overnight. The organic phase is separated and
condition.

C. A pharmaceutical composition comprising a Novel Compound in association with a
pharmaceutically acceptable diluent or carrier, e.g., for use as an immunosuppressant or anti-
inflammatory agent or for use in the prevention, amelioration or treatment of any disease or
condition as described above, e.g., an autoimmune or inflammatory disease or condition.

D. Use of a Novel Compound in the manufacture of a medicament for use as an
imunosuﬁpressant or anti-inflammatory agent or for use in the prevention, amelioration or
treatment of any disease or condition as described above, ¢.g., an autoimmune of inflammatory

disease or condition.

Example 1 : Preparation of R-2-iso-butyl-S-3-(2,5,8-trioxanonyl)-succinic
acid-{1-[S-pheny] alanine-1-methylamide}-4-[N-hydroxyl]}-diamide (the compound of
formula I wherein R; is 2,5,8,-Trioxanonyl, R; is isobutyl, R; is benzyl, and R, is
methyl)

a. A solution of trans-1,4-dibromo-2-butene (CAS Reg. 821-06-7) (50.00 g) , diethylene
glycol monomethyl ether (CAS Reg. 111-77-3) (30.89 g), tetra-butylammonium hydrogen
sulfate (7.94 g) (CAS Reg. 32503-27-8) and 50% aqueous sodium hydroxide solution (113.70
ml) in methylene chloride (200 ml) is stirred at room temperature (r.t.) for 16 h. The reaction
mixture is diluted with water and ether, the organic phase is separated and the product olefin is

purified by chromatography.



the product ester is purified by chromatography. c. A sol ution of LDA
(lithiumdiisopropyl amde) in tetrahydrofuran (400 m) is prepared at
-700C fromdiisopropylanmne (22.65 m) and butyl lithiumin hexane (1.6 N)
(99.89 mM). A solution of the product of step b (43.90 g) in
tetrahydrofuran (100 m) is added at the sanme tenperature. After 30

m nutes, chl SYOW it hyl silane (20.22 m ), is added. The tenBE€TEPOS37T6s -
raised first to roomtenperature then t o ¥Pefl ux over ni ght. The m xture is
diluted with ether. The non-acidic products are renoved fromthe organic

phase to give 35.12 of crude acjd ich. is t chro raphed to give
30. 70 g pur & car fSfiphero ?Ha'ﬁr‘gmr\gg‘ﬂft of stepa &gﬂdﬁ?&ﬂggiﬂfhe product of
step ¢ (10. pl)g Qiagatidybiofs. LORANC-ALR]) cm@-r_tegnlemdz-@mmnﬁ&n ﬁx@?xg)ené Ehl6ride

preferably prepared’by reacting comrercially avail abl e N-carbobenzoxy (L)
phenyl al ani{208 ni) islireated Mjthdsacapoigradidi(1244 2k Aftgr ensrhonr, anhysirous sodivmi n t he

The ari o oraamae O a5 S, Ao nllxbeils B 3500800 " duu i JH 8 ofIBRSH aR

?rlﬂ ?glg?m(e%aﬁl am ?\ﬂo&regisqjﬁ?ﬁgd?ﬁmrﬁg?ﬁrggwm hydr.ochl or i S ﬁe

25952- 53- 8) -C%/ 7. 6685@@%@4‘@9@%‘@%@%‘?@‘%% ‘%“%mg'%!ﬁ? ?@Qéﬁﬁis ared oy

| s added, a?fhb*tefr&mgu (25,69 mh1$ shabEl1 BUARR fritleRghe (Tf&%g%ﬁ@@ﬁﬂ{. qduct ,
t I separ &

a mxture of two Isoners, ‘I's chromatographed on silica gel t e the
i somers by tdiation ofehesgrodifet Pty b {43.90¢) in tetrdiydrofiugn (100hYY issdddéd stahsaaet | on

of the | ess polar product of step d (5.30 i n carbon tetrachl oride (150
). acet onfePReArE 1 R65% A0 mipie hlomotayiiape B0 EF ol e, R tomperaturt i

rut heni un(l |digea @ td x%%mfwagaﬁﬁm(tﬁmﬁ% SR VEmiaAl PR MBS Bluted(vih dferd) -

Ether is added after two hours and the pHis adjusted to 4. The organic
phase is sejbhe peneatidiciptoductaand remensd froneiie ompanic phase deigive 35.48 goferudgreiphed on

silica gel to.diV e i . i QM Of oduct of step e
(5 o hydr ShsBes Bt raBblrapliadn siys 3079 8RR HhisRRiCisid HBaREE" K, G et by
f or mami de) (20 m A somtibkiepf theprodactrof sepp€i®as0g)e ()A-plitndl lmites]-methgl axgd ami ne
hydrochloride (1.90 g) _and N-nethyl norpholine .61, re then added, and
the mxture @‘@0( Pds-g- BR?@F?#’QWFP“‘?‘E%V @6?@5 e i &B}ﬁ’g}t’%&ﬂ garBebenry LY acuum
at 50[ er r ] Cphehjfalanine with methylamine under standard conditions to obtain the methyl amide and

hydrogenating in the presence of palladium to deprotect the amino group), and

4-dimethylaminopyridine (4.89 g) in methylene chloride (120 ml) is treated with EDCI

- (1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, CAS Reg. 25952-53-8) (7.68
g) and triethyl amine (7.61 ml) and kept overnight. Ether is added, and the organic phase is

dried and evaporated. The crude product , a mixture of two isomers, is chromatographed on
silica gel to separate the isomers by their relative polarity. '

e. The vigorously stirred solution of the less polar product of step d (5.30 g) in carbon
tetrachloride (150 ml), acetonitrile (150 ml) and water (20 ml) is treated with
ruthenium(IiT)chloride hydrate (0.49 g) and sodium perhydrate (15.16 g). Ether is added after
two hours and the pH is adjusted to 4. The organic phase is separated, dried and evaporated.
The residue is chromatographed on silica gel to give the pure acid.

f. A solution of the product of step e (5 g), hydroxybenzytriazole (2.00 g) and EDCI
(2.51 g) in DMF (N,N-dimethyl formamide)(20 ml) is kept at room temperature for 2.5 hours.
Hydroxylamine hydrochloride (1.90 g) and N-methylmorpholine (4.61 ml) are then added, and

the mixture is left overnight. The solvent is evaporated under high vacuum at 50°C. The



WD 98/ 14424 PCT/ EP97/ 05376
-14--residue is purified by HPLC on RP18-silica gel to give the pure
hydroxam ¢ acid as white crystaline powder. Melting point: 195 - 197[err]C,
Optical rotation: [[err]][err] = -85 ¢=0. 175 in MeOH Exanples 2-17: The
conpounds corresponding to exanples 2 - 17 of table |I are prepared in

anal ogy to WOH¥#4€41. The product of Stﬁﬂ c in exanple 1 ingékﬁw§%Fthh'
the the appropriate anino acid anmide derrvatives as decribed in step d of
exanple 1. Follow ng the procedures of step e and f of exanple 1 give the

G o ny) cnomgyg STERONCRTLE s RRLF 61 o Ke0h B i e vl = o

, 4-di bronoéé-gtgfg;e%@de@__descri bed in step a of exanple 1. Follow ng the

pr ocedur es escribed in step b - f of ex le 1 gives the pure
hydr oxani ¢ Mettingpoiit: 198 arif7 8C1 Optical resationy dpdly | = -8 6791 143 irMl 34
Monobenzyl gl ycol or (2-Benzyl) glycol nonbenzyl ether is used in |lieu of
gl ycol nononethyl etherfor reaction with trans 1 ,4-di brono-2-butene as

descri bed ﬁgﬁPﬁgz_@h of Exanple 1. Follow ng the sane procedures as
described ' steps to f) of Exanple 1 gi ves_the hydroxam c, aci ds of

‘formul a | Mhecompamdsgersespopding &2 exampiss drdy\pf gabls kpre prepared (3 Amalog¥ it i on i n

t he presence of at ' | | ; ves
the benzyl CHFBpE TSt SRR 8 prioip ElAeAcl it 88 e SRR Bt 820 V02
t he corr esppadidegvRivesasaleonisedrin stepd of exampleal . Follewing Thelgirecedyres phstent and
35-59: Benzyl -al cohaol is us%g i n ljeu.of diethylene glycol nononethyl ether

for reacti GReXAmPle & g1g e pute hydoxamis a5idE + ene as described in step a of

exanple 1. Followi ng the sane procedures as described in step b - f of
exanple 1 with appropriate adjustnent of starting
Examples 18-32:

Cyclohexylglycol is used in lieu of dicthylene glycol monomethy] ether for reaction with
trans-1,4-dibromo-2-butene as described in step-a of example 1. Following the procedures as
described in step b - f of example 1 gives the pure hydroxamic acids of example 18 -32 of table
L

Examples 33 and 34
Monobenzylglycol or (2-Benzyl) glycol monbenzyl ether is used in lieu of glycol monomethyl

etherfor reaction with trans 1,4-dibromo-2-butene as described in step a) of Example 1.
Following the same procedures as described in steps b) to f) of Example 1 gives the
hydroxamic acids of formula I having a benzyl protected hydroxy group at R1. Hydrogenation
in the presence of a catalytic amount of paladium or barium sulphate removes the benzyl
group, thus yielding after HPLC purification on RP18 silica gel the corresponding pure

compounds of formula I (see Table I).

Examples 35-59:
Benzyl-alcohol is used in lieu of dicthylene glycol monomethyl ether for reaction with

trans-1,4-dibromo-2-butene as described in step a of example 1. Following the same
procedures as described in step b - f of example 1 with appropriate adjustment of starting
reagent, quantities etc. gives the hydroxamic acids of formula I having benzyloxymethyl at R,.

Hydrogenation in the presence of catalytic amounts of palladium on barium sulfate removes



reagent:, quantities etc. gives the hydroxam c acids of formula | having
benzyl oxynet hyl at R1. Hydrogenation in the presence of catal ytic anpbunts
of palladi um on barium sulfate renoves WO 98/ 14424

PCT/ EP97/ 05376 -15- the benzyl, thus yielding, after purification on HPLC
on RP18 5| I |ﬁ,a 9(3/14424the pure products of exanple 35 - 59 of Table |. TABLE

| Ex' R2 R3 CT/EP97/05376 R4 1
CH3( OCHZCHZ) 20CH2 i sobut yl %enzyl met hyl 2
CH3( G:HZCHZ) 20CH2 i sobut yl benzyl
2- (nor phol i ? 8 %é& yl
5- ( p-t osyl atﬁ%? %&%%ghu %eldAngqiﬁér %‘ﬁ %%a_?zkﬁfﬁb Ec\éﬁl tl]e pure prodlpc%gf
benzyl example 35 - 59 o2 TabloL.phol i no carbonyl )ethyl 5 CHS( OCH2CH2) 20CH2
I sobut yl benzyl A - (p-tosyl am no) et hyl 6
CH3( OCH2CH2) 20CH2 I sobut yl I | 1-S- (et hyl -
car banoyl ) et hyl 7 CH3( OCH2CH2) 20CH2 | sobut yl tert. butyl
nmet hyl 8 (QCH2CHR2) 2CHD isobut vl tert. butyl
nor phol i noca}gquryl met hyl 9 RH3( OCH2ClHR) 20CH? i solyt v
tert. butyl 2—tmorphptr o —carbpytethyt—to—T—CH3(CCH2 EH2 2662
i sobut vyl 1 | CHy(QOHeCHhHOGH, | isobutyl Benpybor phol i no c’ﬁ?‘h’bnvl Ypentyl ‘1h
CH3( OCH2 CHA)2 0QHEy (ocH,GRPBEY, | isobutyt T Pbdnepul Y/ 2-(morph01%o)9ﬁ{§1' dyl 12
CH3( OCH2 CHA2Ee5H rsobut-yt—" ethoxybenzy methy—H3
CH3( OCH2 CHA)20 4HEH: (OCH, GhHhOERe | isobutyl gﬂl)tl ert. butyl %Wvlmnmeﬂw '
4 CH3(OCH,CH,),OCH, isobutyl benzyl 2-(morpholino
carbonyl)ethyl
5 CH;(OCH,CH,),OCH, isobutyl benzyl 2-(p-tosylamino)ethyl
6 CH3(OCH,CH,),0CH, isobutyl benzyl 1-S-(methyl-
_ carbamoyDethyl
7 CH,3(OCH,CH;),0CH, isobutyl tert.butyl methyl
8 CH,(OCH,CH,),0CH, isobutyl tert.butyl morpholinocarbonylmethyl
9 CH;(OCH,CH,),0CH, isobutyl tert.butyl 2-(morpholino
carbonyl)ethyl
10 | CH;(OCH;CH,),OCH, | isobutyl tert.butyl ' 5-(morpholino
carbonyl)pentyl
11 CH;(OCH,CH,),OCH, isobutyl tert.butyl 2-pyridyl
12 | CHy(OCH,CH,),0CH, | isobutyl p-methoxybenzyl methyl
13 CH,(OCH,CR;),0OCH, isobhtyl 1-R-tert. butyloxy-ethyl | methyl
14 CH,(OCH,CH,),OCH;, isobutyl 1-R-benzyloxyethyl methyl
15 CH,(OCH,CH,),OCH, isobutyl p-benzyloxybenzyl methyl
16 CH;3(OCH,CH,),0CH, isobutyl methyl-3-indolyl methyl
17 CH;(OCH,CH,);OCH, isobutyl 1-R-hydroxyethyl methyl
18 c-hexy}-OCH,CH,0CH, | isobutyl benzyl methyl
19 | c-hexyl-OCH,CH,OCH, | isobutyl benzyl 2-pyridyl
20 | c-hexyl-OCH,CH,OCH; | isobutyl benzyl 3,6-dioxa-8-0x0-9-imino-
11-morpholino-undecyl
21 c-hexyl-OCH,CH,OCH; | isobutyl benzyl S5-(morpholino)pentyl
22 c-hexyl-OCH,CH,0CH;, | isobutyl benzyl 4-(morpholino)butyl
23 ¢-hexyl-OCH,CH,OCH; | isobutyl benzyl 3,6-dioxa-8-0x0-8-
morpholino-octyl
24 c-hexyl-OCH,CH,OCH; | isobutyl tert.butyl methyl




14 CH3( OCH2CH2) 20CH2 I sobut yl 1- R-benzyl oxyet hyl met hyl
15 CH3( OCH2CH2) 20CH2 | sobut yl p- benzyl oxybenzyl nmet hyl
16 CH3( OCH2CH2) 20CH2 i sobut yl met hyl - 3-i ndol yl nmet hyl
17 CH3( OCH2CH2) 20CH2 I sobut yl 1- R- hydr oxyet hyl met hyl
18 Cc- hexy o CH20CH2 | sobut yl benzyl met hyl
19 c- hexYP- OCH2 i sobutyl benzyl PCT/EP97/05376 -
2-pyri dyI 20 c- hexy1l- OCH2CH2OCH2 i sobut yl benzyl
3, 6-di oxa- 8- oxo0- 9- i m no- 11- nor phol i no- undecy!l 21 c- hexyl OCI—IZCHZOCHZ
| sobut yl UCIILyI S—tTrorpiotTTopenty—22
c- hexyl - Ot g)l_-hZ‘bCH i sobut y| Re bBnzy| . Ry
g’_ gmér g;]gl Lﬁo) %Y)Jl-céﬁzd-l@&l'z nﬁ%txtym_izcj_laﬂgﬁ% ! sobut yé % ,Phenyl-ocg'ﬁl i
, O- -fTo—O0X0 O PRoTr+1oTro0Ctyt CeXYy i rasw o SOBHHY,
tert.butyl] 26 c-hexyl-OCHz%‘tCPﬁﬂz isobyyr) 98/ 1 4 tppthutyl 3- (Z-anum)-pentyl
PCT/ EP97/ 09379 cnkbn-obX, butyl tert.b R2 6-itmino-7-oxo-T0% -
R4 25 c-{hexyl - < Cl—f2 2 ?s%g utyl utyt ert. but ylu,:::cr;; -oxo-1methyl
6-irrino-8-puc| t=otTt Frexy—OCHR e OCH2 —Tsohuty _ tcu.ﬂJtyl
- 5-(Z-anminqp rPc'WY"QéHl .yf“l pCH P soput vl morpholmosmyhnmw
6- 1 m no- 74Qx0- J;Qxyirgthmo@gdemm% ' ,teh_gwl - OCHZCI—|202CB—)lgdy1| sobut yl
tertbutyl HUI&E:I[!UT rmocar bony et tyt—292 o hexyt=—CeH2EH20eH2
i sobutyl {30 | qhept- RO isobuty! 2 hiFpEhigpteny! |yl - QCH2CH20CH
i sobutyl |31 | c-heiy-ORIRMOME NY ¥dbutyl rr=inau,h-3%ﬂaonyn C- NePgydiryCH2 CH20CH2
| sobut yl I-J rdptyt et tyt —hgryt=—0CH2CH26C€H2
i sobut yl 32 c—he:&yl—%ﬁ wsW_ Wangn butyloxy- methyl
33 HO-CH;CH;bCHz isobutyl tert, butyl methyl
34 | HO-CH(benzyl)- isobutyl tert. butyl methyl
CH,0CH; '
135 HO-CH; isobutyl benzyl methyl
136 . | HO-CH; isobutyl tert.butyl methyl
37 HO-CH; isobutyl tert.butyl 6-imino-7-0xo-10-methy}-
. undecyl
38 HO-CH, isobutyl tert.butyl 6-imino-8-phenyl-octyl
39 | HO-CH, isobuty! tert.butyl 5-(morpholino
' carbonyl)pentyl
40 HO-CH, isobutyl tert.butyl morpholinocarbonylmethyl
41 HO-CH, isobutyl tert.butyl 2-(morpholino
carbonylethyl
42 HO-CH, n-propyl tert.butyl methyl
43 HOCH, isopropyl tert.butyl methyl
44 HOCH, cyclopropyl tert.butyl methyl
45 HOCH, 3-methylbutyl tert.butyl methyl
46 HOCH, cyclopentyl tert.butyl methyl
47 HOCH, cyclohexyl tert.butyl methyl
|48 | HOCH, cyclopentyl- | tert.butyl methyl
methyl
49 HOCH, cyclohexyl- tert.butyl methyl
methyl
50 HOCH, 2-methoxyethyl | tert.butyl methyl




ethyl 33  HO CH2CH20CHR i sobut yl tert. butyl
nmet hyl 34 HO CH( benzyl ) - | sobut yl tertbutyl
met hyl CH20CH2 35 HO CH2 i sobut yl benzyl
nmet hyl 36 HO CHZ I sobut yl tert butyl
met hyl 37 I sobut yl tert. butyl
6-i m no- 7- ox‘Uofslb“?ﬂat hyl - undecyl 38  HO CH2  PCT/RRQUDRITS |
tertbutyl 6-i m no- 8- phenyl -octyl 39 HO- CH2
I sobut yl tert. butyl 5- (nor phol i no car bonyl ) pentyl 40
HO- CH2 |ouuuny: - tCIt.buty:
mor phol i no¢&baRy| net hyl 41 RO CH2 Rs i 4dbut vl
tert. butyl 2- (mor pholinp car bppyl gt hyl 42 CH2
n- propyl 31 tHeorCP’butyI llhu} net h ? 4%& HOCH2 méﬁm
| sopr opyl t out yl benzvi  TEL NYiers b HOCH2 thyl
cycl opr opylf 52 tert > but vyl " et hiy | 415& HOCH2 ey
3- et hyl buff gl , but y! 4-phenyl "Bt MYl gy HOCH2 | methyi
cycl opentyl tert . butyl phenyl NEthyl 4 HOCH2
cycl ohexyl F—trert—butyt MEryt—438 HOCHZ
cycl opent ylla54 tH3G but y| 2-phenylehyh p{ et hy| 49 | 7@
cycl ohexyl - tert. butyl - methyl methyl 50 HOCH2
Rl LT SR A P L (v e
56 HOCH; 3-methyl- tert.butyl methyl
phenyl
57 | HOCH, 4-methylphenyl | tert.butyl methyl
58 | HOCH, 4- tert.butyl methyl
methoxyphenyl
59 HOCH, 4-fluorophenyl | tert. butyl methyl
Notes to-table I:

Z = benzyloxycarbonyl

c-hexyl

= cyclohexyl

1 = unless otherwise noted, all structures have the stereochemistry of formula Ia
2 = 1/1 mixure of diasteromers related to formula Ia and Ib

All compounds are characterized by mass-spectroscopy and proton NMR spectroscopy. Table II

summerizes analytical data of example 1 - 59

TABLE I

Ex ms: (M-H] r.t. (A/B) m.p. [0]p?®
1 482 195-197 85
2 581.4 4.00 (10/90))
3 707.1 171-172 32
4 609.1 2.98 (15/85) 159-161 -17
5 665.2 3.35 (30/70) 211-220 +3.6
6 553.4 1.83 (20/80) 197-199 10
7 4483 173-174 117
8 561.3 2.33 (15/85)
9 575.3 2.33 (15/85) 176-177 8.7




WO 98/ 14424
PCT/ EP97/ 05376 -17- Ex' R1 R2 R3
R4 51 HOCH2 phenyl tertbutyl nmet hyl
52 HOCH2 benzyl tertbutyl met hyl 53
HOCH2 4- phenyl - tertbutyl met h,\;/ henyl
54 HocH2 WO 98/14424 2- phenyl et h%/d t ert but yI PCT/EPYINRE(6\y| ~ 55
HOCH2 2- napht hyl tert. buty nmet hyl 56
HOCH2 3- et hyI tert butyl met hyl phenyl
57 HOCHZ 4 nl.:L:uyl |J||c||y| et L.qutylL ” et hyl 58
HOCH2 Ex ms: [M-HJ’ rL(AB)  tert. humyl lodo™ et hyﬂ
met hoxyphe 59 l;igI:HZ orophenyl , tert. Butyl
rret hyl yRIOt b bqlln. ! Z 444$15£8§)V\1hav hr ﬂ\sl idt‘d hf\B\II §- -41‘~§1n| r\hn:\V\ | zl_ -
unl ess ot h¢nw se no&le.d al | st2r8m2505)es have lﬂ‘h@Ost ereocme-ﬂrﬂst ry of for mul a
la 2 =1/1 Xur e ?(illastercmers relatedtq.ﬁp,rzrmlala %g b Al
conpounds & charlalterized By mass SPeEI-HECopY—aRe—pF
spectroscopy3 Tabl|es1h.k sumeri zes anal ytlcqlllwlﬂtla of qumfpne 1 - %9 TABLE
Il Ex — | MH X rJt. (A'B) - acM P.
[[err]][er ”?4 1 4962 ;0. 141-145 +2.8 105197
-8.5 2 15 581588.2 3.63 6000 ( 10/ 9Q)197-B9 -S97. 1
171-172 —3.2 4 09.1 2.98( 85)
159- 161 16 52?..1 Z 3.26 (20/8@) 174-176 Is¥

17 436.2 1.34 (25/75) 115-125 +6.8

18 506 207 -1.5

19 569 - 10.69 (30/70) 163-166

20 750.4 2.07 (30/70)

21 647.4 2.51 (30/70) 167-170 3.3

2 633.3 2.27 (30/70)

23 707.3 2.62 (30/70). 161.163 3.5

24 4722 187-188 -9.0

25 647.3 3.12 (30/70)

26 677.2 6.54 (40/60) 152-155 1.6

27 641.3 5.77 (35/65)

28 585.1

29 535.2 3.48 + 3.68 (40/60) 185 -3.5

30 536.2 3.38 (30/70) 195-200 -89

31 545.2 3.56 (30/70) 160 -16.5

32 5162 5.61 (30/70) 150-170 +264

33 390.2 1.73 /20/80) 185-186 2.8

M4 478.2 [M-HT 5.78 (25775) 120 -13.1

35 380.2 173-175 -2.5

36 346.1 2.31 (10/90) 152-155 423

37 515.5 1.92 (30/70) 190-192 +2.0

38 521.5 1.44 (30/70) 173-177

39 514.4 1.68 (20/80) +45.8

40 459. 2.93 (20/80) 204-206 -23

41 473.3 1.62 (15/85) -3.4-




r.t. retetion time in min.,

HPLC, C18 column

A =% solvent A: acetonitrile (100 %)
B = % solvent B: water(88 %) + acetonitrile (9.8%) + 10% aqu. Mc,NOH (2%) + 85% aqu. H;PO,

(0.2%)
m.p. = melting point in

°C

[oJu® = specific optical rotation at 20°C in methanol

5: 665. 2 3.35 (30/70) 211- 220 +3.
553. 4 1.83 (20/ 80) 197- 199 -10 7
448. 3 | 173-174 211.7 8
561. 3 2.33 (15/85) 9 575. 3 2.33 (15/85)
176-177 8.7 WD 98/ 14424
PCT/ EP97/ 05 3¥@%8/1444 £y ms: [MH* rt. (A B) PCT/ERITAS376
[[err]][err] 10 617. 4 13- 44( 15/ 85) 158- 160
246 11 511. 2 2.87 (25/75) 197- 200
12 5121 , TR +1. 9
511. 2 Bx | ms MEHT £, (A/B) 170-1g?p. ™ 14 |
496.2 TZTT TS5
3. 63 (30/ 7% 320 97.199{ = _5. pifgl40 5p1. 1
(20/ 80) V2= ~T5 8 17 7367 1.34
(25/75) | HES = +6.8 18 | ¥ P 506
207 —75 19 ~——10. 69 70)
163- 166 20 % 750. 4 1J8“é§507 (30] Yy % %@2
2.51 (30/ T67-170 =3, B1 3% 683,
(30/ 70) 23"25 _|707.3 2. 62 cso?V%) I§1.163
3.5 24 277 22 187} 388
358.1 1.65 (20/80 183 - 187 S

25 6f7.3 | 3 15588 %0) 26 | 772 | 5. 54
(40/60)  [4  13$39lpS 1.54 (20/80% - © 128 -130 +2.0

48 372.1 - 149 - 153 +7.1

49 386.1 4.02 (20/80) 142-144 +4.9

50 348.1 2.56 (10/90) -

51 366.0 270 (10/90) 152 - 155 +20.9

52 380.1 192 (20/8_0) 130-137 +26.0

53 440.1 M-H] 2.99 (30/70) 182-184 +38.7

54 392 [M-HY 2.73 (20/80) 126-130 +3.2

55 414.0 {M-H} 3.14 (20/80) 170-172 -1.7

56 -380.0 2.24 (20/80) 152-153

57 378.1 [IM-HI 2.13 (20/80) 146-147 +41.4

58 394.2 [M-H) 128-135 +47

59 382.1 M-HJ 149-153 +40.0

Notes to table I

ms = mass spectroscopy
{M-H]' = [M-H]* unless otherwise indicated

6 6

+2.8
13

588. 2
3. 26

2.27

-9.0



27 . 641. 3 5.77 (35/65) 28 585.1 29 535. 2

3. 48 + 3.68(40/ 60) 185 -3.5 30 536. 2 3.38
(30/ 70) 195- 200 -8.9 31 545. 2 3.56

(30/ 70) 160 -16.5 32 516. 2 5 61
(30/ 70) 50-170 +26.4 33 390. 2

/ 20/ 80) wo 98’11‘2?-3 186 -2.8 aq 478.2 [ M Fﬂ’&?’}’fm"‘ 5.78
(25/ 75) 120 -13°1 35 380. 2

173-175 -2.5 36 346. 1 2.31 (10/90)

152- 155 +2 3 3 15,5 1.92 (30/70)

190- 192 Iﬁiﬁﬁﬂ!ﬂﬁitgﬂﬁgman°fTNF5 1. 44( 30/ 70)

173-177 39 Mondmbdleat cells are prepared ﬁoﬁ&ﬁe?&hﬁlﬁh}a] blood of healthy volunteers using ficoll-
+45. 8 40 459 2.93 (20/8 204- 206 - 23
a1 hypaque density sepam'atloq_acggd{ng 10 e 511ethod of Hansell et al., J. Tmm. Methods (1993) 145:  \\p

08/ 14424 s
PCT/ EP97/ 0%%57 ﬂsed Etxa concentratmﬁ\ﬁf A]O cellslwell in RPI\{A} 6%0 plus 10% FCS. n?%l.s are

[[err]][ er inbubdd with serial diRfidns®f the test compounds for 30 mmutes at 37°C prior toltheladditith of 3
332.2 149- 154 4

1.18 (10/ 9115Ny(100 Ulml)lgxp. LRBS (5 pg/ ml) and suygquen;ly further incubated for three hours.
142- 145

183 - 187 Incubation is tgnana&efldby cenmfuga%opza§§4(]0 RPM for 10 Tm:S ﬁf&f@@“}f’mﬂm is
128- 130 12 Dndhircial 372.1 : 149-
153 measytpd ysiig’s
ELISA (Innotest h\TNFo, available from Innogenetics N.V., Zwijnaarde, Belgium). Novel
Compounds are tested at concentrations of from 0 to 10 uM. Exemplified compounds of formula
1, especially of formula Ia, suppress TNF release in this assay with an ICsp of from about 50 nM to

about 5 pM.

Test Example 2: Cytotoxicity _
Cytotoxicity is determined on THP1 cells (5 x 10* / well) which are incubated in the

presence of IFNy (100 U/ml) and LPS (5 g/ ml) and presence and absence of test compound for-
24 hours at 37°C. Percentages of living and dead cells are assessed by a colorimetric readout
(MTT), which measures mitochondrial dehydrogenase enzymes in living cells, as described in
Mosman, J. Imm. Methods (1983) 65: 55. Novel Compounds tested show less than 50%
cytotoxicity at a concentration of 10 uM, showing that the Novel Compounds are not cytotoxic at

concentrations sufficient to suppress TNF.

Test Example 3: Collagenase inhibition

Collagenase inhibition is determined using active collagenase with the thiopeptide MMP-
substrate described in Stein and Izquierdo-Martin, Arch. Biochem. Biophys. 308 (1994) pp. 274-
277. Test compound is incﬁbated with the collagenase prior to the addition of the substrate at pH
6.5, 25°C in 2-morpholinoethanesulphonic acid (S0mM) buffer with 10mM CaCl,. The absorbance
is recorded at 405nm at regular intervals for a period of 40 minutes. The inhibitory activity of the

test compound is determined as a function of the collagenase activity in the control in the presence



49 386. 1 4.02 (20/80) 142- 144 +4.9 50

348. 1 2.56 (10/90) -- 51 366. 0 2.70
(10/ 90) 152- 155 +20.9 52 380. 1 1.92

(20/ 80) 130- 137 +26.0 53 440.1 [MH  2.99

(30/ 70) 182- 184 +38.7 54 392 [M err

2.73 (20/ 80WO9%8N4424 1545 130 2;3 2 55 411 3-14
(20/ 80) 170- 172 -1.7 380.0 2 24

(20/ 80) 152- 153 57 378.1 [MH[err] 2.13 (20/ 80)

146- 147

128- 135  and absence o{ﬁ%"t%sé ggmpound Tgtg 2\1%4 el[z(ﬁ}{rll\fmlﬁ“nhg 1rhrol” significant dose dependent

149-153  inhibition of colidfendse 16w M @dnécalrhtivns, k.g., below 108 spectroscopy [MH* =
[ MH + unl ess otherwise indicated r.t. retetion time in mn., HPLC, C18

colum A = % solvent A acetonitrile (100 %9 B = % sol vent B! water (88 % +

acetonltrlrm%ﬁ+o}gﬁfﬁuﬂ NO—| (2% + 85% aqu. H3PO4 (0.2%9 mp. =
mel ting po err er'T specific optical rotation at 20C in
met hanol WD "EBif¢/aséy Bfthe preceding example is standardized by measuring activity of varying known

PCT/ EP97/ 05376 - 20- X hi. b f TNE
cells are 8&%‘8“? Pg?ﬂ’?r 8%%#%‘??3?1’ ?ml I% gﬁ?ﬁ"f‘?ﬁ e\f?a%ﬁﬁl Bgn Cﬁsﬁgr

ficol I - hyasspsand Blythdin foRORInglOrA radﬂmﬂafaﬁbmgme céhipouidé reAdmistéredemtly tet

al., . Imm Methods (1991) 145
conscious rats at a dosage of 10 mg/kg. Blood samples are taken from the cut tip of the tail at 30,
60, 120, and 240 minutes from oral administration. The plasma is subjected to trichloroacetic acid
extraction. The extract is tested in the above collagenase inhibition assay to obtain an estimate of
the concentration of drug present in the plasma. The Novel Compounds show good oral
bioavailability, with plasma concentrations of 300-5000 nM after 30 minutes and 50-500 nM after
240 minutes. Thus, phannaceuﬁcally effective plama levels (as shown in Test Example 1 and 3) are
readily achievable with oral administration at manageable dosages, e.g., 10 mg/kg. Moreover, the
plasma levels obtained are well below the cytotoxic level, and the rats were not observed to show

any adverse effects at this dosage.



105. and u ation of 10[err] cells/well in RPM 1640 pl us
10% FCS. Cﬁmﬂm‘ﬁm mnd with serial dilutions of the test conpounds
for 30 m nuUkesc att esr|€ prior to the addition of IFNerr] (100 Wnl) and
LPS (5 [err]g/ m) and subsequently further incubated for three hours.

I ncubation is term nated by centrifugation at 1400 RPMfor 10 min. TNF err]
in the supeMRBAMHMi s neasured using a ggmmercial ELISA (I RAHERYOSHENFa, -
avai l abl e from I nnogenetics N V., Zw jnaarde, Belgium). Novel Conpounds are
tested at concentrations of fromO to 10 [err]M Exenplified conpounds of
formula I, especially of fornula Ia, Eiwss TNF release in this assay
with an 1 C50 of from about 50 nMto abdu [err]M Test Exanple 2:
Cytotoxicity Cytotoxicity is determned on THPI cells (5 x 10[err] / well)

whi ch are incubated. in the presence of |FNL.err] (. nd LPS (.5
[err]g/ ni} andAérIE%‘%Ex‘ﬁﬁ@’%YH?Mi?é“’B?m -4 f‘{‘%‘%ﬂ%&gﬁg%yg}gxﬁd'ﬁ@ﬂgsm&fee
37[err] C. Perce et %ﬁaﬂﬂ;j@s cells are assessed by a

colorinetric reda}gjgut 2%{139/ I'c neaggﬂﬁles m t ochondri al’ dehydr ogenase

enzynmes in living cells, as described in Msman, | mrm Met hods (1983) 65:

J.
concent rat fon. ok SHBu-Sha P e-eRamed B R AR AT N Rhefly diapic o,

at concentrat i Of¥res Uf phacingieitidally acteptable salffsim. Test Exanpl e 3: Col | agenase
i nhibition Coll agenase inhibition is determ ned using active col | agenase
with the thiopeptide MW- substrate described in Stein and

| zqui erdo- Marti @%ngl ﬁ.nop SDForm (1994) pp. 274- 277. Test
conmpound ig{ai nc‘ﬁtggltﬁg \slviat tﬁgmc% agenaseglg?i or to the addition of the
substrate at pH 6.5, 25[err]C in 2-norpholinoethanesul phonic acid (50nmV)
buffer with 10nmM Cadl 2. The absorbancg is recgrded atg 405nm at regul ar
intervals for a period of 40 ninutes.||The inh|bitory Fictivity of the test
conpound is determned as a furRfion | | agen activity in the
control in the presence WO 98
PCT/ EP97/ 05376

 wherein
R;is a substituent of Formula I
A-(O-(CRsH)n)m-0O-CHg- Formula i

wherein

nisl,2,30r4,

mis0,1,20r3;

each Rsis

independently H, C;.1o (optionally hydroxy-, Cl-ﬁ alkoxy-, amino-, C.¢ _

alkylamino-, thiol-, Cy.s alkylmercapto- or protected hydroxy, amino or thiol
substituted) alkyl, C,.¢ alkenyl, Cs 1s(optionally hydroxy-, C,.s alkoxy-, amino-,
C,.¢ alkylamino-, halo- or cyano- substituted) aryl, or Cq.,4 (aryl) C, salkyl;

A is hydrogen, C.jo alkyl, Cs.14 aryl, Cs.14 aryl(Cy¢ alkyl), (Cs.14 aryl)carbonyl, or (C1.10

alkyl)carbonyl;
\ I . " - s .
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21- and absence of the test conpound. The Novel Conpounds show significant
dose dependenmmuﬂllujﬂﬂ |HII|COI | agenase at | ow nM concentrations, e.g.,

bel ow 10 nM Oral bioavailability The assay of t he
precedi ng exahpl & i's St andar di zed by measuring activity of varying known
concentrations of a particular test conpound and used to neasure the
concentr at i P W4428st conpound in pl asrragfol | owi ng oral adRfHERYOR6on. -
Test conpounds are admi stered orally to“Conscious rats at a dosage of 10
ng/ kg. Bl ood sanmples are taken fromthe cut tip of the tail at 30, 60, 120,
and 240 mnutes fromoral adm nistration. The plasma is subjected to
trichloroacetic acid extraction. The extract is tested in the above

col | agenase | nmpiwsgﬁmmmxz dlRen pCé‘-}(BptﬁiﬂalQSﬁ)‘dP@@e Qi alkb ﬁy-pﬂﬁﬁer;bf @4 on of

drug present in the asma Compounds. show

bi oavai | abil it wlkﬂmmpﬂnhme@@ﬁéeﬂkﬂa%oml oF Cse@r%g@ alexhavhegsin 841 i nut es

"evers (as Shovoidt 1 bRl Ehuin Uy RS SN G JRY SRk UL,

adm ni stration @icysmmrageabl e dosages, e.g., 10 ng/kg. Mreover, the plasma
| evel s obtained are well below the cytotoxic level, and the rats were not

observed to show any adverse effects at this dosage 1. A
3-im no-4-oxo- 6g( Eﬁetdﬁiibﬁauﬁ)%paﬁﬁf— &chﬂmycmbd 1.4 alky 1m0 ibl- dt,gm de,
in free or phar maceu cally acCeptable salt form 2. A conpound

according to clakylmeroaptocoer pretecteshydngXyo-amivsc@r Gelr wbs'lli“(ed)(%ﬂt «yh) hept ane-
1, 7-di d (7=
accep!t glbreagialt P%&aﬂ}’@«ﬁ@/ %ﬂ%gﬁac@?r ihﬁ(g(yormﬂ r’rln6 in,?_i I’m?la Fr[err]

wherein R err] ¢yaneé sabsusitedarglor indolfmethyl;a 11: A-( O( CR5H) n) m O CH2-
Forrmul a 11

R, is methyl, pyridyl, or a substituent of formula X-Y- wherein X is morpholino,
pyridyl or aryl, and Y is Cj.jzalkylene in which up to four of the methylene (-CH;-)
units are optionally replaced with -CO-, -NH-, -SO;- or -O-,

in free or pharmaceutically acceptable salt form.

4. A compound according to claim 3 in which R, is a substituent of Formula IT’
A-(O-(CH2)n)-O-CH,- Formula I

wherein A, n and m are as defined in claim 3.

5. A compound according to claim 3 in which R; is a substituent of Formula II”
A-O-CHR;s~(O-(CHz)o)u-O-CHo- Formula II”

wherein A, n and R are as defined in claim 3 and m’ is 0, 1 br 2.

6. A compound according to claim 3, 4 or 5 with the proviso that when m of formula I is

zero, then R4 of formula I is a substituent of formula X-Y-

7. A compound of formula I as defined in claim 3 in which independently:
n of Formula Il is 3 or 4; or

Rs of Formula II is not H; or

This Sheet Has Been.Reilac THIS SHEET HAS BEEN.
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whereirn n is m 1,2 or 3; each R5 is independently H,

Clerr] (option mmmﬂerr] al koxy-, amno-, (err] alkylam no-,

thiol-, Cerr] m |“ﬁ protected hydroxy, amno or thiol

substi t ut ed) al Cter¥] %l kenyl Cerr](optionally hydroxy-, Cerr]

al koxy-, err] al kyl am no-, hal o- or cyano- substlt aryl, or

Cerr] (ary ?%ﬂ %]al kyl; Ais hydrog%L Cerr] alkyl, ?%"S'é{%sg? C[err]

aryl ((err]al kyl), C[err] aryl)carbonyl, or (C[err] al kyI ) car bonyl ;

Case 4-100-8340 Rlerr] is C(err] alkyl, C[err] al kenyl, C[err](optlonally

hydr oxy-, (er u t
ﬁ% 15@7 l%’y'! g 12”%&9?'1 (o) 7(0&5?1@% l?r anc. Q&o V$ Dbt ‘6}%?

cycl oal kyl, erein’aryl” groups

are opti onal I yalkylhmino{ substitutied) oygidalhylycs.u Gthron'Fsalaks;l(GM anepk-}rwl}erah myky- ,

om0 1L S G ko B S5 R Sy i 2L

hydroxy-, am ngrcy@iio-féH Ol - substituted) alkyl, Cferr] (opti onal |y hydroxy-,
Clerr]aryloxy-, or {err]al koxy-, amno-, C[err al kyl am no-, hal o-, or

cyano- substi t Ry is @ ao(amino 1.4 alkylamingys thigl,-Crimalkylmeseapiey lor pisjactedyhydroxy-, a
bstit t of | | dyY
75 Cer 1 al kyl S0 ek sbsatiST, co.ifmiHR 1 2atfmiddt;afl o P (s are

optionally repdxmstadted\)atyﬂl;orco -NH, -SQ2- or -0-, in free or
phar maceuti cal | | e t for 4. . A conpound according to claim
3 in which RL ?%’ %5591 ‘F ﬁﬁ“‘d?m%f]‘fﬁﬁ‘%“qw °“°A€f(“g)'f Eﬁ?‘}’rﬁ‘?ﬂ‘@ s OBy ul a

1" wherein A,gn and mare as defined in claim 3.

8. A compound according to claim 3 of formula I'

J\n/ NH
NHOH (o}
in which

" Ry’is asubstituent of Formula II>**:

A'~(O-(CHz)a)e-O-CHz- Formula II”

such that

n’ is an integer one or two, preferably two;

m’ is an integer zero, one, two, or three;

A’ is hydrogen, Cs.14 21y, C;. 0 alkyl, (Cs.14 aryl)carbonyl, or (C,.j0 alkyl)carbonyl;
Ry’ is Cy¢alkyl;

R3’is Cipo (opﬁonally hydroxy- or C,.salkoxy-substituted) alkyl, Cs.,4 (optionally
hydroxy-, CH'.;aryloxy-, or C,.¢alkoxy-substituted) aryl, or indolylmethyl;
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5. Aco claim3 in which RL is a substituent of
Formula 11" m I:grﬂl)mOCHZ Formula 11" wherein A; n and R5 are
as defined isn el aLm S or 2. 6. A compound according to
claim3, 4 or 5 with the proviso that when mof formula Il 11", or m of
forrrula I then R4 of formula | is a substituent of formula X-Y-
A corrpg{ﬁr%’léﬁdforrml al as defined,in claim3 in whi cRCT/EBEN&T6ent | y:
n of Formula Il is 3 or 4, or R5 of Forfila Il is not H or. R2is (err]
al kyl, Cerr] alkenyl, C[err](optionally hydroxy-, ([ err] al koxy-, am no-,

or err] al kyl 'no- bst ted cl oal kyl rr] aryl., or (err

aryICE c e]rr] aIy m é’?”ﬁ Y, E?Iasé%é‘ﬁgt‘g mgﬁéﬁ' eF“%%B%F!“FRE‘P EP,b]y
hydroxy-, Cer wm@u bvhyl, afd g ¢ kyAen¢ in whith Bf 10 fohﬁéﬂhe REhG A RCH, 9" R3
is Clerr](amno-, Cerr] alkylamno-, thiol-, Cerr] alkyl rrercapto- or

pr ot ect ed hydrBQVW%WY@PIWW%SNH%&%PM |, [ err](anino-,
er ] 2l k| e oo bR EMRAIR T o) ary 1 o1 any aryl group
one

t hereof is heteroaryl contai n| or nore hetero atom; e.g. N, 0 or S
8. A compound according to cla|m3 of fornmula I [err] in which RL' is

a substityent qf Fornu

Formul a | P cﬁ?“}pﬁg?d??c°rd§’gé?la?yn‘§fﬁé’gqjﬂ’?‘£3%99 'preferabl y two; m is
an integer zero one, two, or three A is hydrogen Cerr] aryl, derr]
alkyl, (Cferr] aryl)carbonyl, or (Clerr] alkyl)carbonyl; R2 |sC[err]

al kyl: Rlerr]" () Ruisof tgrapja (a5 ¥ "japd A offommuls Bishydsgen, Cy.s alkyl, or (Ce.rs

d err]al koxy- Sh'&ﬁ&drﬂdﬁ&ﬁd) alkyl, Cerr] (optionally

(if) R; of formula I is cyclohexyl, phenyl, 4-methylphenyl, 4-methoxyphenyl or
isobutyl;

(iti) R3 of formula I is benzyl or z-butyl; and

(iv) R, of formula I is methyl or morpholinocarbonyl(C,.¢)alkyl.

10. A compound according to any of claims 1 - 9 where the configuration is of Formula [a:

Formula la

11. A compound according to any one of claims 1-10 selected from the compounds of

Examples 1-59.

—_
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h;ydrox | oxy-, or (err]al koxy-substituted) aryl, or
indoly Mim nmet hyl, pyridyl, or a substituent of fornula X- Y-
vvhereln , pyrldyl or aryI and Y is (err]al kyl ene in which
up to four of the rretﬁyl ene (-CH2-) units are optionally replaced wth

, ﬁgf € O-, in free or pharmaceutically acceptable salt form
9. A corrp%ﬂ 44 or i ng to any one of,clains 3 to 7 wherS{HEPITNS37q ) RT s
of formula Il" or II" and A of formJIa?l is hydrogen, Cerr] alkyl, or
(derr] aryl)carbonyl (ii) R2 of formula I is cyclohexyl, phenyl,

4 et hy) PNy A5 heXYBRGIL o8 oS BMIN i1{ e B Bl | 1

nmor phol i nocar bonyI (C[ err])al kyl. 10. A corrpound accordl ng to any of

clains 1 - 9 where the confi t|on is of For %L?Forrrul_a la 11.
A conpound3accéraFthed ‘P&":&W%HB EWQ'%“‘P‘%“ %"é’f"e‘H"P? I (RMBRHROUNdS

of Exanples 1- Q&mnis%n ?aﬁeﬁmwaémaﬁﬁgfQw}ap&ﬁdaeabr&ﬁgem%yeh@am&mla - filgof OF
use as a pharmaceutica A method of treating an inflammatory or

aut oi nmune di saawehiect in regd of such treatmentor i si ng adni ni stering an effective
amount of a conpound according to any one clains 1-11 to a subject in need
of such treatnent. 14. A pharmaceutical conposition conprising a conpound
according to any one of clains 1-11. - 26-.

14. A pharmaceutical composition comprising a compound according to any one of claims

1-11.

15.  Use of a compound according to any one of claims 1-11 in the manufacture of a

medicament for the treatment of an autoimmune or inflammatory disease or condition.

16. A compound of Formula III

wherein Ry, Ry, Ry and Ry are as defined in claim 3.

17. A compound of formula IV

—_—
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according to any one of clains 1-11 in the

rranuf agmllmu@ mmlmlknt for the treatnment of an autoi mmne or

| ammatory de sease Ok condition. 16. A conpound of Fornula Il [err]
where| n RI, R2, R3 and R4 are as defined in claim3. 17. A corrpound of
formula IV erein Rl, R2, R3 and R4 are as defined
A process fvg(? %‘Mg a conpound accordyng to any of clai m?c%Eﬁ %Wprl SI ng
the steps of reacting a conpound of Fornmula Ill according to claim16 with
hydr oxyl am ne (optionally in salt or O protected forrr) and, if required,
deprotecting the product thus obtai ned. R,

NH

wherein R;, Rz, R; and R, are as defined in claim 3.

18. A process for making a compound according to any of claims 1-11 comprising the
steps of reacting a compound of Formula III according to claim 16 with hydroxylamine
(optionally in salt or O-protected form) and, if required, deprotecting the product thus

obtained.
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