15 AUG 2006 OXA- AND THIADIAZOLES AND THEIR USE AS METALLOPROTEINASE
INHIBITORS OXA- AND THIADIAZOLES AND THEIR USE AS METALLOPROTEINASE INHIBITORS
The present invention relates to therapeutically active hydroxamic and carboxylic acid derivatives, to
processes for their preparation, to pharmaceutical compositions containing thend anéu® @88guse of
such compounds in medicine. In particular, the compounds are inhibitors of matrix
metalloproteinases. Background to the Invention The matrix metalloproteinases (MMP's) are a family
of zinc containing endopeptidases which are capbble of cleaving large biomolecules such as the
collagens, proteoglycans aggQalapnApRaeeheHsar esivesMMPs and endogenous inhibitors,
leads to excessive tissue disrupETaLlopROTENABEMEWITPRSOT MMPS are the collagenases, the
gelatinases, and the stromelysins. Collagenases include fibroblast collagenase (MMP-1), neutrophil

collagenase (MRIB=g) it CotafEfiasE™ P °E3) 2 & M QRS ittt 2 R  Felatinase

(gelatinase A; MiPpldsantid2ition asiasirshdapaititane BtiMMirdamikamelysins include
stromelysin | (Mc'\élr%'§< ”(s:tgom(alé/rﬁligt%e(sM{\éllgl;&g 5 er;]sdfomﬁtriir%srén F%I\éll ﬁ@ However there are MMPs
which do not fit head mtoqtllgle above groups, Tor éxample ctalloerastase (MMP-12), membrane-type
MMP (MT-MMPherRaeRitics) eprarogibipns gemaininaniem,andiodheyspaissehand activation of MMPs
have been linkegbibuaduifieniadigine OfniaaRsRH, Ihe Barspeanes treNeriBIRiQidfandtrils; osteoarthritis;
chronic inflamrn%t%%grig%ﬁgggs such as asthma, bronchitis and emphysema; cardiovascular
disorders, such as atherosclerosis; corneal ulceration; dental diseases such as gingivitis and
periodontal disease; neurological disorders, such as multiple sclerosis and restenosis. For example,

MMP-12 is requBsskground to the Invention
The matrix metalloproteinases (MMP's) are a family of zinc containing

endopeptidases which are capable of cleaving large biomolecules such as the
collagens, proteoglycans and gelatins. Imbalance between active MMPs and
endogenous inhibitors, leads to excessive tissue disruption. The three main
groups of MMPs are the collagenases, the gelatinases, and the stromelysins.
Collagenases include fibroblast collagenase (MMP-1), neutrophil collagenase
(MMP-8), and collagenase 3 (MMP-13). Gelatinases include 72 kDa
gelatinase (gelatinase A; MMP-2) and 92 kDa gelatinase (gelatinase B; MMP-
9). Stromelysins include stromelysin 1 (MMP-3), stromelysin 2 (MMP-10) and
matrilysin (MMP-7). However there are MMPs which do not fit neatly into the
above groups, for example metalloelastase (MMP-12), membrane-type MMP
(MT-MMP or MMP-14) and stromelysin 3 (MMP-11).

Over-expression and activétion of MMPs have been linked with a wide range
of diseases such as cancer; rheumatoid arthritis; osteoarthritis; chronic
inflammatory disorders, such as asthma, bronchitis and emphysema;
cardiovascular disorders, such as atherosclerosis; corneal ulceration; dental
diseases such as gingivitis and periodontal disease; neurological disorders,
such as multiple sclerosis and restenosis. For example, MMP-12 is required
for the development of cigarette smoke-induced emphysema in mice,
Science, 277, 2002 (1997). Inhibition of MMPs is therefore a strategy for
treatment of such disease states. However, there is evidence that non-
selective inhibition of matrix metalloproteinase activity may affect normal
physiological process leading to dose limiting side effects. Selective



for the development of cigarette smoke-induced emphysema in mice, Science, 277, 2002 (1997).
Inhibition of MMPs is therefore a strategy for treatment of such disease states. However, there is
evidence that non- selective inhibition of matrix metalloproteinase activity may affect normal
physiological process leading to dose limiting side effects. Selective 5 AUG 2006 §inklilgitizapgof MMP-12
and/or MMP-9 is thought to be a particularly relevant strategy for intervention in inflammatory
conditions. M IV Ps can hydrolyse the membrane-bound precursor of the pro-inflammatory cytokine
tumour necrosis factor a (TNF-(err)). This cleavade yields mature soluble TNF-(err) and the inhibitors
of MMPs can bistikifindifitidR-0R BideeniyBaihs thodgia frskia pivticuldry pevanacological action is a
probable ContriQH&?ég}}?f&Pﬁt@ﬂ%ﬂﬁﬁ%%ﬂ%%%@@o%fdmé)% _Iass of compounds. For a recent review of
PIMP inhibition as reflected In the patent literature, see Doherty et. Al. Therapeutic Developments in
Matrix Metalloproteinase Inhibition; Expert Opinions on Therapeutic Patents, 2002, 12, 665-707. Brief
Description of thiiPwemiiapdidigsprisantgiiiventdopio pidesreotloith © romiEpmnetwhich are inhibitors

of MMPs. The l!j‘ﬁ]\-{-ﬂ,%? ﬁ@%%gt%y@{?ﬁlﬁ&?sﬁﬁcéiég\)%g%&@ %MMP 12 relative to the

collagereses and stromelysins. In addition, compounds of the invention can exhibit selective activity

towards MMP-Sotablepdifireignest the inhibiterscnt MidRA sparbleciieduetipioplrediimdimtbf diseases
primarily mediaipetrg\aMWRAANME H VIR fenerialy i armaiaoraiiiiets such as multiple

sclerosis and figrosis, Detailed Descri%{?)? ﬁft e Inantion According to the present invention there is

provided comp anis ﬂigﬂg:tocgy ?(iti this:glass of compounds.

For a recent review of MMP inhibition as reflected in the patent literature, see
Doherty et. Al. Therapeutic Developments in Matrix Metalloproteinase
Inhibition; Expert Opinions on Therapeutic Patents, 2002, 12, 665-707. -

Brief Description of the Invention

The present invention provides a class of compounds which are inhibitors of
MMPs. The class includes compounds which are selective inhibitors of MMP-
12 relative to the collagenases and stromelysins. In addition, compounds of
the invention can exhibit selective activity towards MMP-98. Compounds of the
invention are therefore indicated for treatment of diseases primarily mediated
by MMP-9 and/or MMP-12, especially inflammatory conditions such as
multiple sclerosis and fibrosis.

Detailed Description of the Invention

According to the present invention there is provided compound formula (IA or

(1B))
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R2 N-X R,2 H N N 'N~,R4 Wr,~yNy,,~'XIN W'r,Q'rFjr~/ RLOR3 R10R3 (IA) (I B) AIJG M 3 wherein
W represents HO(C=0)-, HONH(C=0)- or H({C=0O)N(OH)-; x represents -0- or -S-; Rl represents
hydrogen; -OH or -SH; fluoro or chloro; -CF3; (CI-C6)alkyl; (CI-C6)alkoxy; (C2-C6)alkenyl; phenyl
or substituted phenyl; phenyl (C1-C6)alkyl or substituted phenyl(C1-C6)alkyl; ph&@ndPeCE6)alkenyl
or substituted phenyl(C2-C6)alkenyl heterocyclyl or substituted heterocyclyl; heterocyclyl(CI-CG)alkyl
or substituted heterocyclyl(C1-C8;)alkyl; a group BSO,A- wherein nis 0, 1 or 2 and B is hydrogen or a
(C1-C6) alkyl, phenyl, substituted phenyl, heterotyclyl substituted heterocyclyl, (C1-C6)acyl, phenacyl
or substituted phenacyl group, and A represents (C1-C6)alkylene; -NH2, (C1-C8)alkylamino or

di(Cl-CG)alkylamgpém
W represents HO(C=0)-, HONH(C=0)- or H{C=0O)N(OH)-;

X represents —O- or —~S-;

R4 represents
hydrogen;
-OH or -SH;
fluoro or chloro;
-CF3;

. (C4-Cs)alkyl; -

(C4-Cg)alkoxy;
(C2-Cs)alkenyt;
phenyl or substituted phenyl;
phenyl (C4-Cg)alkyl or substituted phenyl(C4-Cg)alkyl;
phenyl (C,-Cg)alkenyl or substituted phenyl(Co-Cg)alkenyl
heterocyclyl or substituted heterocyclyl;
heterocyclyl(C4-Cg)alkyl or substituted heterocyclyl(C4-Cg)alkyl;
a group BSO,A- wherein n is 0, 1 or 2 and B is hydrogen ora -
(C4-Cs) alkyl, phenyl, substituted phenyl, heterocyclyl substituted
heterocyclyl, (C1-Cg)acyl, phenacyl or substituted phenacyl
group, and A represents (C4-Cg)alkylene;
-NHa, (C4-Cs)alkylamino or di(C4-Cg)alkylamino;
amino(C1-Cg)alkyl, (C1-Cg)alkylamino(C4-Cg)alkyl, di(Cs-
Cs)alkylamino(C4-Cs)alkyl, hydroxy(C4-Cg)alkyl, mercapto(C,-
Ce)alkyl or carboxy(C4-Cs) alkyl wherein the amino-, hydroxy-,
mercapto- or carboxyl-group are optionally protected or the
carboxyl- group amidated; or
a cycloalkyl, cycloalkenyl or non-aromatic heterocyclic ring
containing up to 3 heteroatoms, any of which may be (i)
substituted by one or more substituents selected from C4-Cg
alkyl, C2-Cs alkenyl, halo, cyano ( -CN), -COsH, -CO2R, -
CONHgz, -CONHR, -CON(R)y, -OH, -OR, oxo-, -SH, -SR, -



amino(C1-C8)alkyl, (Cj-C6)alkylamino(C1-C6)alkyl, di(C1- C6)alkylamino(C1-C6)alkA
hydroxy(C1-Ce)alkyl, mercapto(C1- Cs)al kyl or carboxy(C1-C6) alkyl wherein the amino-, hydroxy-,
mercapto- or carboxyl-group are optionally protected or the carboxyl- group am| ? %}7@1 m loalkyl,
cycloalkenyl or non-aromatic heterocyclic ring containing up to 3 hateroatoms, a ay be
(1) substituted by one or more substituents selected from CI-Ga alkyl, C2-C6 alkenyl, halo, cyano
(-CN), -CO2H, -C02R, CONIH2, -CONHR, -CON(R)2, -OH, -OR, oxo-, -SH, -SR, 5 AUG 2006 4
NHCOR, and -NHCO2R wherein R is C1-C6 alkyl or benzyl and/or (ii) fused to a cycloalkyl or

heterocyclic ring; R2 repres.e@_tisC group R10-(X)n (ALI%?m wherein Rio reﬁresents hydrogen, or a
C1-C6 alkyl, C2-C8 alkenyl, Al mﬁaﬂ W 18 Crste A QUREBF8UD, any of which may

be unsubstituted-or substitutatifpy (§ fustiXaikgyck@iyCathatemoyclieyihgxy, mercapto,
(C1-C12)alkylthio, amino, halo (including fluoro chloro, bromo and iodo), trifluoromethyl, cyano, nitro,
0x0, -COOH, -CONH2.-COORA, NHC ?ACL NHRA NR",R'3, or -CONRARB wherein
RA and Rs are |ﬁéleper|’?8éerﬁﬁpt§ a(érflﬁJ éﬂﬂfl(l Y %'&n‘ﬁ fﬁ@represents a straight or branched
divalent CI-C6 alkylene, C2-C6 alkenylene, or C2-C6 alkynylene radical, and may be interrupted by

one or more non-adjacent -N; reBreRbnf HiMEGSS oK d ENES AR, DL, dkeny; cNEC or -NCORc

herein R
wherein Rc is a alkynyl, cycloalkyl, aryl, or heterocyclyl group, any of which may

be unsubstituted or substituted by (C4-C4z)alkyt, (C4-Cy2)alkoxy,
hydroxy, mercapto, (C4-Csz)alkyithio, amino, halo (including
fluoro, chloro, bromo and iodo), trifluoromethyl, cyano, nitro,
oxo, -COOH, -CONH,,-COOR?, -NHCOR", -CONHR?, -NHR*, -
NRARB, or -CONR"R® wherein R* and R® are independently a
(C4-Cs)alkyl group and

ALK represents a straight or branched divalent C4-Cs alkylene,
C»-Cs alkenylene, or C»-Cg alkynylene radical, and may be
interrupted by one or more non-adjacent -NH-, ~O- or -S-

linkages,

X represents -NH-, -O-, -S-, -NR® or -NCOR® wherein R®is a
(C4-Cqz)alkyl group and

m and n are independently Q or 1;
Rs represents the side chain of a natural or non-natural alpha amino acid;

Rs  represents optionally substituted
C1-Cs alkyl,
Co-Cg alkenyl,
Co-Cg alkynvi,
C1-Cj3 perfluoroalkyl,
cycloalkyl,
cycloalkyl(C+-Cs alkyl)-,
cycloalkenyl,



(C1-C12)alkyl group and m and n are independently O or 1; R3 represents the side chain of a natural
or non-natural alpha amino acid; R4 represents optionally substituted C1-CG alkyl, C2-CG alkenyl,
CZ-C6 alkynyl, Ci-C3 pernuoroalkyl, cycloalkyl, cycloalkyl(CI-Ce alkyl)-, rycloalkenyl, 15 AUG 2006
cycloalkenyl(CI-C6 alkyl)-, phenyl, phenyl(CI-C6 alkyl)-, naphthyl, non-aryl hetegogymyhgign-aryl
heterocyclyl(CI-C6 alkyl)-, heteroaryl; or heteroaryl(CIl-Ca alkyl)-; and pharmaceutically acceptable
salts hydrates and solvates thereof. As used herein the term "(C1-C6)alkyl" means a straight or
branched chain - alkyl moiety having from | to 6 arbon atoms, including for example, methyl, ethyl,
n-propyl, isopropyl, n-butyl, isgpBigbikepgreaLtylait)tyl, n-pentyl and n- hexyl. As used herein the term
"divalent (C1-C6)alkylene ra%"ggw' fneans a saturated hydrocarbon chain having from | to 6 carbon

e

atoms and two unsatisfied valences.
phenyl(C4-Cg alkyl)-,

naphthyl,

non-aryl heterocyclyl,

non-aryl heterocyclyl(C4-Cs alkyl)-,
heteroaryl; or

heteroaryl(C4-Cg alkyl)-;

and pharmaceutically acceptable salts hydrates and solvates thereof.

As used herein the term “(C4-Cg)alkyl* means a straight or branched chain -
alkyl moiety having from 1 to 6 carbon atoms, including for example, methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, n-pentyl and n-
hexyl.

As used herein the term "divalent (C4-Cg)alkylene radical" means a saturated
hydrocarbon chain having from 1 to 6 carbon atoms and two unsatisfied

valences.

As used herein the term “(C.-Cg)alkenyl” means a straight or branched chain
alkenyl moiety having from 2 to 6 carbon atoms having at least one double
bond of either E or Z stereochemistry where applicable. The term includes,
for example, vinyl, allyl, 1- and 2-butenyl and 2-methyl-2-propenyl.

As used herein the term "divalent (C,-Cglalkenylene radical" means a
hydrocarbon chain having from 2 to 6 carbon atoms, at least one double
bond, and two unsatisfied valences.

As used herein the term "C2-Cs alkynyl" refers to straight chain or branched
chain hydrocarbon groups having from two to six carbon atoms and having in
addition one triple bond. This term would include for example, ethynyl, 1-
propynyl, 1- and 2-butynyl, 2-methyl-2-propynyl, 2-pentynyl, 3-pentynyl, 4-
pentynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl and 5-hexynyl.



As used herein the term "(C2-C6)alkenyl" means a straight or branched chain alkenyl moiety having
from 2 to 6 carbon atoms having at feast one double bond of either E or Z stereochemistry where
applicable. The term includes, for example, vinyl, allyl, 1 - and 2-butenyl and 2-methyl-2-propenyl. As
used herein the term "divalent (C2-C6)alkenylene radical" means a hydrocarbofﬁ ehAlp hélng from 2
to 6 carbon atoms, at least one double bond, and two unsatisfied valences. As used herein the term
"C2-C6, alkynyl" refers to straight chain or branched chain hydrocarbon groups having from two to six
carbon atoms and having in addition one triple bond. This term would include for example, ethynyl, I-
propynyl, 1 - and 2-butynyl, 2-methyl-2-propynyl, 2-pentynyl, 3-pentynyl, 4- pentynyl, 2-hexynyl,
3-hexynyl, 4-hexynyl and 5-hexynyl. 1 5 AUG 2006 6 As used herein the term "divalent
(C2-C6)alkynylefe waelicagreincthadaamiyivalent ion@alicy masnegdisal 2meamearbon atoms, at least one

triple bond, andHyRddRRBISHRSNAMRTIAToND USEEABEM ARSI asY lRalkle BIRRINS a saturated
alicyclic moiety ha\(/iirt{)g fJomtS-I §%r20n éistoms and includes, for example, cyclopropyl, cyclobutyl,
cyclopentyl, cycl%rﬁexy?, c%?o'ﬁe% y d cyclooctyl. As used herein the term "cycloalkenyl" means an
unsaturated alicyclic moiety having from 3-8 carbon atoms and includes, for example, cyclopropenyl,

cyclobutenyl, cyplopesieisreiftEORAREBYHSHIRANBRIATRYA sadcysdaariRNY niBieth asasg of cycloalkenyl

rings of from 5-8frc§nr%c_)g| atgms, ttla%tsflggdrln%}/ugont in_more than one d ublel ond. As used herein the

term "aryl" refers B mc?r?(r)-f)gi"f' or tri-cyclic ca?ﬁb&?c e rgmcgﬁ%)%rr()(?dp,cgﬁg Btéroups consisting of

two covalently ligkel@naoib sysirhexakrysihrriiandarapetis. lllustrative of such groups are phenyl,
biphenyl

As used herein the term "cycloalkenyl* means an unsaturated alicyclic moiety

having from 3-8 carbon atoms and includes, for example, cyclopropenyl,

cyclobutenyl, cyclopentenyl, cyclohexenyl, cycloheptenyl and cyclooctenyl. In

the case of cycloalkenyl rings of from 5-8 carbon atoms, the ring may contain

more than one double bond.

As used herein the term "aryl" refers to a mono-, bi- or tri-cyclic carbocyclic
aromatic group, and to groups consisting of two covalently linked monocyclic
carbocyclic aromatic groups. lllustrative of such groups are phenyl, biphenyl
and napthyl.

As used herein the unqualified term "heterocyclyl“ or "heterocyclic* includes
"heteroaryl" as defined below, and in particular means a 5-8 membered
aromatic or non-aromatic heterocyclic ring containing one or more
heteroatoms selected from S, N and O, and optionally fused to a benzyl or
second heterocyclic ring, and the term includes, for example, pyrrolyl, furyl,
thienyl, piperidinyl, imidazolyl, oxazolyl, thiazolyl, thiadiazolyl, thiazepinyl,
pyrazolyl, pyridinyl, pyrrolidinyl, pyrimidinyl, morpholinyl, piperazinyl, indolyl,
and benzimidazoly! rings. '

As used herein the term "heteroaryl" refers to a 5- or 6- membered aromatic
ring containing one or more heteroatoms, and optionally fused to a benzyl or
pyridyl ring; and to groups consisting of two covalently linked 5- or 6-

membered aromatic rings each containing one or more heteroatoms; and to

groups consisting of a monocyclic carbocyclic aromatic group covalently



and napthyl. As used herein the unqualified term "heterocycly]" or "heterocyclic" includes "heteroaryl"
as defined below, and in particular means a 5-8 membered aromatic or non-aromatic heterocyclic ring
containing one or more heteroatoms selected from S, N and 0, and optionally fused to a benzy] or
second heterocyclic ring, and the term includes, for example, pyrrolyl, furyl, thieny/ phb&rigiog/|,
imidazolyl, oxazolyl, thlazolyl, thiadiazolyl, thiazepinyl, pyrazolyl, pyridinyl, pyrrolidinyl, pyrimidinyl,
morpholinyl, piperazinyl, indolyl, and benzimidazolyl rings. As used herein the term "heteroary!" refers
to a 5- or 6- membered aromatic ring containingne or more heteroatoms, and optionally fused to a

benzyl or pyr'd}{lrﬂ@g’t@BQSIQJQGOH%B%Fbﬂ%%&&f&WﬁbQ%%lﬁWé'BK@@:EmQFeG membered aromatic

cromatc roup EBVARARY 5 OO o7 AR PA So b 8PP0 e HGs contaning ono

or more heteroatmn@idamdwtmmiﬁuDW@ZQMDisaxaztﬂ)é.nwtlftammyrmitylyhm|dazonI benzimidazolyl,

thiazolyl, pyrazojiia ipesd OMa@gggg@ ,H,Hﬁzwmamp%my %q{_yﬂ ﬁ)é&ﬁiﬁ}" pyridazinyl,
Yy

SR I RS T o e

'5-8 membered ring whose ring
atoms are all carbon. Unless otherW|se specified in the context in which it occurs, the term

"substituted" as applgd HRrMRBAIR Qm@rﬂeme%%epay%eﬁbm&ya@ f&rfs sistituents, each of
which mdependc(:;)erg ﬁw@/ebg (r%l -C6 alk ﬁj% Iape%% gél C6)alkoxy, phenoxy, hydroxy,
mercapto, (C1- %ﬁo ﬁ 5'1 fi ®ro, bromo and iodo), trifluoromethyl,
cyano, nitro,

Unless otherwise specified in the context in which it occurs, the term

"substituted” as applied to any moiety herein means substituted with up to four

substituents, each of which independently may be (C+-Cg)alkyl, phenyl, -

benzyl, (C4-Ceg)alkoxy, phenoxy, hydroxy, mercapto, (C4-Cg)alkylthio, amino,

halo (including fluoro, cHIoro, bromo and iodo), trifluoromethyl, cyano, nitro,

0x0, -COOH, -CONHz, -COR?, -COOR", -NHCOR®?, -CONHR?, -NHRA, -

NR*RB, or -CONR?R® wherein R" and R® are independently a (C4-Cg)alky!

group. In the case where "substituted" means substituted by benzyl, the

phenyl ring thereof may itself be substituted with any of the foregoing, except

phenyl or benzyl.

As used herein the terms "side chain of a natural alpha-amino acid” and "side
chain of a non-natural alpha-amino acid“ mean the group R* in respectively a
natural and non-natural amino acid of formula NH2-CH(R*)-COOH.

Examples of side chains of natural alpha amino acids include those of
alanine, arginine, asparagine, aspartic acid, cysteine, cystine, glutamic acid,
histidine, 5-hydroxylysine, 4-hydroxyproline, isoleucine, leucine, lysine,
methionine, phenylalanine, proline, serine, threonine, tryptophan, tyrosine,
valine, o-aminoadipic acid, a -amino-n-butyric acid, 3,4~
dihydroxyphenyialanine, homoserine, o -methylserine, ornithine, pipecolic

acid, and thyroxine.



0x0, -COOH, -CONH2,-COR~, -COORA, -NHCORA, -CONHRA, -NHRA, - NRARB, or -CONRARB
wherein R A and Fe are independently a (C1-C6)alkyl group. In the case where "substituted" means
substituted by benzyl, the phenyl ring thereof may itself be substituted with any of the foregoing,
except phenyl or benzyl. As used herein the terms "side chain of a natural alphd-&mitié 208" and
"Side chain of a non-natural alpha-amino acid" mean the group Rx in respectively a natural and
non-natural amino acid of formula NH2-CH(Rx)-COOH. Examples of side chains of natural alpha
amino acids include those of alanine, arginine, dsparagine, aspartic acid, cysteine, cystine, glutamic

acid, histidine, $: Ry A oA RBYAL YR U SRHED iR Y50 ff%lﬂastm%‘m&”ﬁ”e’

phenylalanine, proline, serine, threonine, tryptophan, tyrosine, valine, (err)-aminoadipic acid, a
-amino-n-butyrid Y &§aBMUe (ﬂﬂ?’&‘?o‘@’ﬁﬁéﬂyéﬂ?ﬂ%,Wﬁ?@é‘éri%ﬁ"{@ﬁlrﬁﬁ’@wpﬁeﬂhe, omithine,
pipecolic acid, émtblyl\goxwead bh AtdBike) OGine, givtaal@ipith-aapaniic acid, sigetabteins which contain
functional substitugise fOERETPLSARAING JSHE O WXERXY siRRTEAREBngUanNidyl, imidazolyl, or

indolyl groups as in arginine, lysine, glutamic acid, aspartic acid, tryptophan, histidne, sedne,
threonine, tyrosiiPstifiterisanan orticeally b Rsiestedbstituents may optionally be protected, Likewise,

in the side chains of non-natural alpha amino acids which contain functional substituents, for example

amino, carboxyly [RUQliXYin e SRR!En s HYh-HIHGRT Asha iR N G QG SHIFfEnctional

substituents ma)é, optionally be protected. The term "protected” when used in relation to a functional

substituent in a HAEIHEFHBFUUS S ST SPABIRIA ATRLaRAHRLRYhiRYIIRNY ME%ABS: derivative of such a
substituent whicguisniiyhstaidtatilynoniddolgtioralpsT Isecivitiebfierss duistitiieotkmay

optionally be protected.

The term "protected” when used in relation to a functional substituent in a side
chain of a natural or non-natural alpha-amino acid means a derivative of such
a substituent which is substantially non-functional. The widely used handbook
by T. W. Greene and P. G. Wuts "Protective Groups in Organic Synthesis"
Second Edition, Wiley, New York, 1991 reviews the subject. For example,
carboxyl groups may be esterified (for example as a C4-Cs alkyl ester), amino
groups may be converted to amides (for example as a NHCOC;-Cg alkyl
amide) or carbamates (for example as an NHC(=0)OC+-Cs alkyl or
NHC(=0)OCHzPh carbamate), hydroxyl groups may be converted to ethers
(for example an OC4-Cg alkyl or a O(C4-Cs alkyl)phenyl ether) or esters (for
example a OC(=0)C4-Cs alkyl ester) and thiol groups may be converted to
thioethers (for example a tert-butyl or benzyl thioether) or thioesters (for
example a SC(=0)C4-Cs alkyl thioester).

There are at least two actual or potential chiral centres in the compounds
according to the invention because of the presence of asymmetric carbon
atoms. The presence of several asymmetric carbon atoms gives rise to a
number of diastereoisomers with R or S stereochemistry at each chiral centre.
The invention includes all such diastereoisomers and mixtures thereof.
Currently, the preferred stereo configuration of the carbon atom carrying the
Rz group is R; that of the carbon atom carrying the R4 group (when
asymmetric) is R; and that of the carbon atom carrying the Rs group (when
asymmetric) is S.



by T. W. Greene and P. G. Wuts "Protective Groups in Organic Synthesis" Second Edition, Wiley,
New York, 1991 reviews the subject. For example, carboxyl groups may be esterified (for example as
a C1-C6 alkyl ester), amino groups may be converted to amides (for example as a NHCOC1-C6; alkyl
amide) or catbamates (for example as an NHC(=0)OC1-C6 alkyl or NHC(=0)3&H2¥h 2ibamate),
hydroxyl groups may be converted to ethers (for example an OC1-C6 alkyl or a O(C1-C6 alkyl)phenyl
ether) or esters (for example a OC(=0)C1-C6 alkyl ester) and thiol groups may be converted to
thioethers (for example a tert-butyl or benzyl thio@ther) or thioesters (for example a SC(=0)C1-C6
alkyl thloester). There are at least two actual or potential chiral centres in the compounds according to
the invention because of the presence of asymmetric carbon atoms. The presence of several
asymmetric carbdReEEMER éﬂ/es rise to a number of diastereocisomers with R or S stereochemistry at
each chiral centrg, rhbg bey@rtexanipgé des all such diastereoisomers and mixtures thereof. Currently,

the preferred stereo com,% trinoﬂﬁfr&% ﬁm?g 'ﬂmﬁé{ﬁﬂm’?’fﬁtm g{%”pni_%.%b hat of the carbon

atom carrying the RI grou hén’ asymmetric) is R; that of the carbon atom carrying the R3
group (when asymmetfl SNPEADY: SURiRProPYRAt Y S NIPFOPRRN W, for example, hydrogen,
hydroxy, methyl, methakigniyisuliphanmdtiethyt tihydnpiquiphiviinadtilyplbenylpropyl, cyclopropylmethyl,

phenylprop-2-enyl, thimgwm%w#éwh thienylsulphinylmethyl, or thienylsulphonylmethyl; or

C4-C4 alkyl, eg methyl, ethyl n-propyl or n-butyl, substituted by a
phthalimido, 1,2-dimethyl-3,5-dioxo-~1,2,4-triazolidin-4-yl, 3-methyl-2,5-
dioxo-1-imidazolidinyl, 3,4,4-trimethyl-2,5-dioxo-1-imidazolidinyl, 2-
methyl-3,5-dioxo-1,2,4-oxadiazol-4-yl, 3-methyl-2,4,5-trioxo-1-
imidazolidinyl, 2,5-dioxo-3-phenyl-1-imidazolidinyl, 2-oxo-1-pyrrolidinyl,
2,5-dioxo-1-pyrrolidinyl or 2,6-dioxopiperidinyl, 5,5-dimethyl-2,4-dioxo-
3-oxazolidinyl, hexahydro-1,3-dioxopyrazolo[1,2,a][1,2,4]-triazol-2-yl, or
a naphththalimido (i.e. 1,3-dihydro-1,3-dioxo-2H-benz[flisoindol-2-yl),
1,3-dihydro-1-oxo-2H-benz[f]isoindol-2-yl, 1,3-dihydro-1,3-dioxo-2H-
pyrrolo[3,4-blquinolin-2-yl, or 2,3-dihydro-1,3-dioxo-1H-

benz[d,elisoquinolin-2-y! group; or

cyclohexyl, cyclooctyl, cycloheptyl, cyclopentyl, cyclobutyl, cyclopropyl,
tetrahydropyranyl or morpholinyl.

Presently preferred R4 groups include hydrogen, hydroxy, methoxy,
cyclopentyl, n-propyl, and allyl. Of these, hydrogen, hydroxy, methoxy and
allyl are presently more preferred.

The group Ra
Ra  may for example be
C4-C12 alkyl, C3-Cg alkenyl or C3-Cs alkynyl;

cycloalkyl(C4-Cg alkyl)-;



C1-C4 alkyl, eg methyl, ethyl n-propyl or n-butyl, substituted by a phthalimido,
1,2-dimethyl-3,6-dioxo-1,2,4-triazolidin-4-yl, 3-methyl-2,5- dioxo-1-imidazolidinyl,
3,4,4-trimethyl-2,5-dioxo-1-imidazoildinyl, 2- methyl-3,5-dioxo-1,2,4-oxadiazol-4- %
3-methyl-2,4,5-trioxo-1- imidazolidinyl, 2,5-dioxo-3-phenyl-1-imidazolidinyl, 2- oxg/- -Nﬁom%yl
2,5-dioxo-1-pyrrolidiny] or 2,6-dioxopiperidinyl, 5,5-dimethyl-2,4-dioxo- 3-oxazolidinyl,
hexahydro-1,3-dioxopyrazolo[1,2,a][1,2,4]-triazol-2-yl, or a naphththalimido (i.e.
1,3-dihydro-1,3-dioxo-2H- benz[ﬂiscindol -2-yl), 113 dihydro 1-ox0-2H-benz[flisolndol-2-y1,

1,3-dihydro-1,3-dioxo- uinolin dro 1 3:di o 1H

benz[d,elisoquinolin- Z%y,i| r&Yﬂé L (¥ hgb(yp &/ ce{y hegl/glo ?y % ‘ben¥yP’ Eyclobutyl
cyclopropyl, tetrahydr@BS}@aﬁU'! éwbﬁtﬁiﬁﬁéli@\ﬁeﬂ’f@whﬂ&gpreferred R, groups include hydrogen,
hydroxy, methoxy, cyclopentyl, n-propyl, and allyl. Of these, hydrogen hydroxy, methoxy and allyl are

presently more preferrgd. The for I-C Ik alkenyl or Ca-C6
alkynyl; cycloalkyl(C1- SR %%%BW% oﬁ@’n@@o %%e?fﬁj %nf}r(gg 8655 alkenyl)- or
phenyl(C3-C6 a|kyny|)albmﬂhaqrgﬂ§uﬂbtuaui@atmﬁ@ ﬁP@h?‘lemﬁj}’Hél@roaryl(Cl C6 alkyl)-,
heteroaryl(C3-C6 alkenyl)- or heteroaryI(C3 -C6 alkynyl)- optionally substituted in the heteroaryl ring;

4-phenylphenyl(C1-C6, aI (C3G6 alken h enyl(C3-C6 alkynyl)- ,
4-heteroarylphenyl(C1- > %rlk/l ‘t,g%ﬁ 1 aWy ﬁsenylf%é/ng’l(és-(es %ﬂXrnyB L2

phenylphenyl(C3-Cg alkynyl)- , 4-heteroarylphenyl(C1-Cs alkyl)-, 4-
heteroarylphenyl(C3-Cg alkenyl)-, 4-heteroarylphenyl(C3-Csg alkynyl)-,
optionally substituted in the terminal phenyl or heteroaryl ring;

phenoxy(C1-Cs alkyl)- or heteroaryloxy(C4-Cs alkyl)- optionally
substituted in the phenyl or heteroaryl ring;

Specific examples of such groups include methyl, ethyl, n- or iso-propyl, n-,
iso- or tert-butyl, n-pentyl, n-hexyl, n-heptyl, n-nonyl, n-decyl, prop-2-yn-1-yl,
cyclohexylethyl, cyclopentylmethyl, 3-phenylprop-2-yn-1-yl, 3-(2-
chlorophenyl)prop-2-yn-1-yl, benzyl phenylpropyl, 4-chiorophenylpropyl, 4-
methylphenylpropyl, 4-methoxyphenylpropyl, phenoxybutyl, 3-(4-
pyridylphenyl)propyl-, 3-(4-(4-pyridyl)phenyl)prop-2-yn-1-yl, 3-(4-
phenylphenyl)propyl-, 3-(4-phenyl)phenyl)prop-2-yn-1-yl and 3-[(4-
chlorophenyl)phenyl]propyl-.

Presently preferred Rz groups include benzyl, n-butyl, iso-butyl, n-hexyl,
ethoxyphenylpropyl, preferably 4-ethoxyphenylpropy,| and cyclopentylmethyl.
Of these, isobutyl and ethoxyphenylpropyl, particularly 4-ethoxyphenylpropyl,
are presently more preferred.

The group Ry

Rz  may for example be C4-Cs alkyl, phenyl, 2,- 3-, or 4-pyridyl, 2- or 3-
thienyl, 2,- 3-, or 4-hydroxyphenyl, 2,- 3-, or 4-methoxyphenyl, 2,- 3-, or
4-pyridylmethyl, benzyl, 2,- 3-, or 4-hydroxybenzyl, 2,- 3-, or 4-
benzyloxybenzyl, 2,~ 3, or 4-C4-Cg alkoxybenzyl, or benzyloxy(C1-
Cealkyl)-.; or



heteroarylphenyl(C3-C6 alkenyl)-, 4-heteroarylphenyl(C3-C6 alkynyl)-, optionally substituted in the
terminal phenyl or heteroaryl ring; phenoxy(C1-C6 alkyl)- or heteroaryloxy(C1-C6 alkyly optionally
substituted in the phenyl or heteroaryl ring; Specific examples of such groups include methyl, ethyl, n-
or iso-propyl, n-, !so- or tert-butyl, n-pentyl, n-hexyl, n-heptyl, n-nonyl, n-decyl, pidp-2tgn208p1,
cyclohexylethyl, cyclopentylmethyl, 3-phenylprop-2-yn-1-yl, 3-(2- chlorophenyl)prop-2-yn-1-yl, benzyl
phenylpropyl, 4-chlorophenylpropyl, 4- methylphenylpropyl, 4-methoxyphenylpropyl, phenoxybutyl,

3-(4- pyridylphenyl)propyl-, 3-(4-(4-pyridyl)phenybprop-2-yn-1-yl, 3-(4- phenylphenyl)propyl-,
3-(4-phenyl)phenyl)prop-2-yn-I-~1 and 3-[(4- chlorophenyl)phenyl]propyl-. Presently preferred R2

groups include benzyl, n-butyl, Iso-butyl, n-hexyl, ethaxyphenylpropyl, preferably
4-ethoxypheny|propy,|tarl]]ﬁ lﬁ%@(é%gsnlpﬂy reotlt"fy)/ﬁ)f(%)??%uéée%%o 'ﬁééyg%#gneﬁh&@ﬁ'ﬁgnylpropyl, particularly
4-ethoxyphenylpropy], fitiretipnebginup mayee rrtdentet, Ph ajringoR8IRBay & kaytednple be C1-C6

alkyl, phenyl, 2,- 3-, or 4@\ \arboR)l Jréliprdseht day VedniiidtadyBhenyl, 2,- 3-, or 4-methoxyphenyl,
2,- 3-, or 4-pyridyimethyl, benzyl, 2,- 3-, or 4-hydroxybenzyl, 2,- 3-, or 4- benzyloxybenzyl, 2,- 3-, or
4-C1-C6 alkoxybenzyl, or benzyloxy(C1- C6alkyl)-.; or 15 AUG 2006 the characterising group of a
natural a -amino acid, iaxeHeh[afgaRevchienaallyio ad Cndle )bl attrdes)alignahgiouryroup may be
acylated and any carbgyybreHgLRtBRepeRt m@ﬁ@g@mﬁa@gbprga SHOMB okANRI8 where Alk is
Ak or (G2 G K PR N S XCETRST gRi, Vi B atoms o

1, and Rg is an optionally substituted cycioalkyl or cycloalkenyl group;

or

a benzyl group substituted in the phenyl ring by a group of formula -
-OCH2,CORg where R is hydroxyl, amino, (C4-Cg)alkoxy, phenyl(Cs-
Cs)alkoxy, (C4-Ce)alkylamino, di((C4-Cs)alkyl)amino, phenyl(C¢-
Cs)alkylamino, the residue of an amino acid or acid halide, ester or
amide derivative thereof, said residue being linked via an amide bond,
said amino acid being selecied from glycine, O or O alanine, valine,
leucine, isoleucine, phenylalanine, tyrosine, tryptophan, serine,
threonine, cysteine, methionine, asparagine, glutamine, lysine,

histidine, arginine, glutamic acid, and aspatrtic acid; or

a heterocyclic(C4-Cg)alkyl group, either being unsubstituted or mono- or
di-substituted in the heterocyclic ring with halo, nitro, carboxy, (Cs4-
Ceg)alkoxy, cyano, (C4-Cs)alkanoyl, trifluoromethyl (C4-Cg)alkyl, hydroxy,
formyl, amino, (C4-Cg)alkylamino, di-(C+-Cg)alkylamino, mercapto, (Cs-
Cs)alkylthio, hydroxy(C4-Cs)alkyl, mercapto(C4-Cg)alkyl or (C+-
Cs)alkylphenylmethyl; or

a group -CRsR,R; in which:
each of Ry, Ry and R is independently hydrogen, (C4-Cg)alkyl,

(Cz-Cg)alkenyl, (C2~Cg)alkynyl, phenyl(C4-Cg)alkyl, (Ca-
Csg)cycloalkyl; or



groups [where R7 is a hydrogen atom or a (C1-C6)alkyl group], nis 0 or 1, and R6 is an optionally
substituted cycloalkyl or cycloalkenyl group; or a benzyl group substituted in the phenyl ring by a
group of formula - -OCH2CORS8~ where R$ is hydroxyl, amino, (C1-C6)alkoxy, phenyl(C1- C6)alkoxy,
(C1-C6)alkylamino, dI((C1-C6)alkyl)amino, phenyl(C1- C6)alkylamino, the residud 8f AHG20860 acid or
acid halide, ester or amide derivative thereof, said residue being linked via an amide bond, said
amino acid being selected from glycine, O or O alanine, valine, leucine, isoloucine, phenylalanine,
tyrosine, tryptophan, serine, threonine, cysteinel2methionine, asparagine, glutamine, lysine, histidine,
arginine, glutamic acid, and aspartic acid; or a heterocyclic(C1-C6)alkyl group, either being
unsubstituted or mono- or di-substituted in the heterocyclic ring with halo, nitro, carboxy, (C1-
C6)alkoxy, cyano, (C1-C6)alRalfdpdirgenashBaRN B arsigeperaRIMbReRMAYI, amino,
(C1-C6)alkylamino, di-(C1-Gfselodairsnch asgnigyiooCl- C6)alkylthio, hydroxy(C1-C6)alkyl,
mercapto(C1-C6)alkyl or (Cl- C6)alkylphenylmethyl; or a group -CRaRbRc in which: each of Ra, Rb
and Rc~is independently hydrogen, (Cl-C((Séalkyl, (Czpﬁslkenyl (C2-C6)alkynyl,
phenyl(C1-C6)alkyl, (C3- CSfeyetodligeenr kubssiiie( ).al{gngrg&éﬂﬁ?%q&’w"and Rb are
independently phenyl or hetsreay¥CsEabypyri@4Cajdiciumkyl ogER, 64 RyGdghtier( C2-C6)alkenyl,
(C2-C)alkynyl, phenyl(C1-GRialkybndrarsais iRl 4g RacrasBi Lesss"

membered cycloalkyl or a 5- to 6-membered heterocyclic ring; or

Ra, Ry and R; together with the carbon atom to which they are
attached form a tricyclic ring (for example adamantyl); or
Ra and Ry, are each independently (C4-Cs)alkyl, (Co-Cg)alkenyl,

" (C2-Cg)alkynyl, phenyl(C4-Cg)alkyl, or a group as defined for R
below other than hydrogen, or R, and Ry, together with the
carbon atom to which they are attached form a cycloalkyl or
heterocyclic ring, and R. is hydrogen, -OH, -SH, halogen, -CN, -
CO2H, (C4-Cy)perfluoroalkyl, -CH20H, -CO%(C1-Cg)alkyl, -O(Cs-
Ce)alkyl, -O(C-Ce)alkenyl, -S(C4-Cs)alkyl, ~SO(C4-Cg)alkyl, -
S0,(C4-Cs) alkyl, -S(C2-Cs)alkenyl, -SO(Cz-CG)a|kerin, -S04(Co-
Cs)alkenyl or a group -Q-W wherein Q represents a bond or -O-,
-8-, -S0O- or -SO2- and W represents a phenyl, phenylalkyl, (Ca-
Cs)cycloalkyl, (C3-Cg)cycloalkylalkyl, (C4-Cs)cycloalkenyl, (Cs-
Cs)cycloalkenylalkyl, heteroaryl or heteroarylalkyl group, which
group W may optionally be substituted by one or more
substituents independently selected from, hydroxyl, halogen, -
CN, -COzH, -CO5(C4-Cg)alkyl, ~CONHgz, -CONH(C1-Cg)alkyl, -
CONH(C4-Cealkyl),, ~CHO, -CH20H, (C4-Cs)perfiuoroalkyl, -
O(C4-Cg)alkyl, -S(C4-Cg)alkyl, -SO(C1-Cg)alkyl, ~SO,(C4-Cg)alky!,
-NO32, -NHy, -NH(C4-Cg)alkyl, -N((C4-Cs)alkyl)z, -NHCO(C1-
Ceg)alkyl, (C4-Cg)alkyl, (C2-Cs)alkenyl, (C2-Cg)alkynyl, (Ca-
Cs)cycloalkyl, (C4-Cg)cycloalkenyl, phenyl or benzyl.



with the carbon atom to which they are attached form a 3 to 8 membered cycloalkyl or a 5- to
6-membered heterocyclic ring; or Ra, Rb and R. together with the carbon atom to which they are
attached form a tricyclic ring (for example adamantyl); or R. and Rb are each independently
(C1-C6)alkyl, (C2-C6)alkenyl, (C2-C6)alkynyl, phenyl(C1-C6)alkyl, or a group a3 fefipgchfgg R. below
other than hydrogen, or R~ and Rb together with the carbon atom to which they are attached form a
cycloalkyl or heterocyclic ring, and R. is hydrogen, -OH, -SH, halogen, -CN, - CO2H,
(C1-C4)perfluoroalkyl, -CH20H, -C02(CI-CB)alky®, -O(C1- C6)alkyl, -O(C2-C6)alkenyl,

S(C1-Coly, UGl SRACIE AR ARG SINGBEO alkeny, S02(C2

Ca)alkenyl or a group -Q herein Q fepresents a bond or - 2- and W represents
a phenyl, pheny%ﬂ?l"(%?é'"@@éy@%wy(’@%ﬂ@% W&U@%yﬁ%‘?’i’%@@ﬁ%&%ﬁ%ﬁ&l (C4-
CB)cycIoaIkenylalbyhzyﬁmgambwbﬂtﬁrqudﬁimlgxmumwmm,gmnup-Wemayt@puonally be
substituted by o?@e ' substituents independently selected from, hydroxyl, halogen, - CN, -CO2H,
-C02(CI-C6)alky CeSN , -CONH(C1-C6)alkyl. - CONH(C1-C6alkyl)2, -CHO, -CH20H,
(C1-C4)pedluoroalkyl, - O(CI-CG)aIkyI, -S(C1-C6)alkyl, -SO(GI-CB)alkyl, -S02(CI-C6)alkyl, -N02,
-NH2, -NH(C1-Ofrdeptly- phfe treC Badkyllds ildldQOpteinyC Gpaikyl, teéBiHttpalngthid; 23s6B)alkenyl,
(CZ-Ce)aikynyl, (3 Crjevelpmllnh (o eralealaplopliemd BLhSTZY: ALGd3 Examples of

particular R3 groups inciude benzyl, phenyl, cyclohexylmethyl, pyridin-3-ylmethyl, tert-butoxymethyl,
iso-propyl, iso-bIWTeRERIBTEH: tert-butyl,

The group Ry
R4 may be, for example, (C4-Cg)alkyl such as methyl, ethyl, n- or iso-propyi,

prop-2-yl, and tert-butyl; (C3-Cg)cycloalkyl such as cyclopropyl or cyclopentyl;
phenyl; phenyl(C1-Csalkyl)- such as benzyl; heteroaryl(C-Csalkyl)- such as
thienylmethyl; monocyclic heterocyclic such as morpholino; or monocyclic
heteroaryl such as thienyl or furanyl. Any of the foregiong may optionally be
substituted, for example by methyl, trifluoromethyl, hydroxy, mercapto, amino
or carboxy.

As mentioned above, the present compounds are useful in human or
veterinary medicine since they are active as inhibitors of MMPs. Accordingly
in another aspect, this invention concemns:

(i) a method of management (by which is meant treatment or prophylaxis) of
diseases or conditions mediated by MMPs in mammals, in particular in
humans, which method comprises administering to the mammal an effective
amount of a compound which is a member of the group defined above, or a
pharmaceutically acceptable salt thereof; and

(if) a compound which is a member of the group defined above, for use in
human or veterinary medicine, particularly in the management (by which is
meant treatment or prophylaxis) of diseases or conditions mediated by MMP;

and



1-benzylthio-1-methylethyl, 1-methylthio-1-methoethyl, and 1-mercapto-1- methylethyl. Presently
preferred R3 groups include phenyl, benzyl, tert-butoxymethyl, !so- propyl, tert-butyl, and iso-butyl. Of
these, tert-butyl and benzyl are presently more preferred. The group R4 R4 may be, for example,
(C1-C6)alkyl such as methyl, ethyl, n- or iso-propyl, prop-2-yl, and tert-butyl, (C31(58)gy@|9@dé<yl such
as cyclopropyl or cyclopentyl; phenyl; phenyl(C1-C6alkyl)- such as benzyl; hateroaryl(C1-C8alkyl)-
such as thienylmethyl; monocyclic heterocyclic such as morpholino; or monocyclic heteroaryl such as
thienyl or furanyl. Any of the foregiong may optioHally be substituted, for example by methyl,

trifluoromethyl, tam [Ré%sgwgggm%gggi@%hghqg@%&§ @ﬁ{gi&%ﬁsgi é\ﬁ@/e%, JB&}’%‘ sent compounds

are useful in hurman or veterinary Icine since they are active as inhibitors o Ps. Accordingly in
another aspect, fiPIRPEIAINR ebar st foy hsreenseemantityydrsb it msartieatEshkant treatment or
prophylaxis) of disgaskgas)@fditonsmnadiatddidns Mististad byaviiPals, in particular in humans, which
method comprises administering to the mammal an effective amount of a compound which is a
member of the group defined above, or a pharmaceutically acceptable salt thereof; and (ii) a

compound whicki&eassrpisepditions grediptetthnMVEsRRlIYs: thassinyRingdigitfeterinary medicine,
particularly in therszkdagearsastt dbyoviei cbsisptioaainfitneatateptdscasashytaxisiotigitatases or conditions

mediated by MME, il 5-AY A %okth GHIEIFELF 8BRS YAy 5,2 member of the group
particular rheumatoid arthritis, osteoarthritis, periodontitis, gingivitis, corneal

ulceration, neuroinflammatory disorders, including those involving myelin
degradation, for example multiple sclerosis; restenosis, emphysemia, brochitis
and asthma.

In a further aspect of the invention there is provided a pharmaceutical or
veterinary composition comprising a compound which is a member of the
group defined above together with a pharmaceutically or veterinarily
acceptable excipient or carrier.

it will be understood that the specific dose level for any particular patient will
depend upon a variety of factors including the activity of the specific
compound employed, the age, body weight, general health, sex, diet, time of
administration, route of administration, rate of excretion, drug combination and
the severity of the particular disease undergoing therapy. Optimum dose
levels and frequency of dosing will be determined by clinical trial.

The compounds with which the invention is concerned may be prepared for
administration by any route consistent with their pharmacokinetic properties.
The orally administrable compositions may be in the form of tablets, capsules,
powders, granules, lozenges, liquid or gel preparations, such as oral, topical,
or sterile parenteral solutions or suspensions. Tablets and capsules for oral
administration may be in unit dose presentation form, and may contain
conventional excipients such as binding agents, for example syrup, acacia,
gelatin, sorbitol, tragacanth, or polyvinyl-pyrrolidone; fillers for example
lactose, sugar, maize-starch, calcium phosphate, sorbitol or glycine; tabletting
lubricant, for example magnesium stearate, talc, polyethylene glycol or silica;



the preparation of an agent for the management (by which is meant treatment or prophylaxis) of
diseases or conditions mediated by MMPs. Diseases or conditions mediated by MMPs include those
involving tissue breakdown such as bone resorption, inflammatory diseases, dermatological
conditions and tumour growth or invasion by secondary metastases; in particular fheukbétcgsgarthritis,
osteoarthritis, periodontitis, gingivitis, corneal ulceration, neuroinflammatory disorders, including those
involving myelin degradation, for example multiple sclerosis; restenosis, emphysemia, brochitis and
asthma. In a further aspect of the invention therelfs provided a pharmaceutical or veterinary

composition conméiﬁ@grmmp&wmpv&ms% ﬁmm@cﬁa%lmg%eﬁg ghaygdogether with a
pharmaceutically or vet r|n r%@ﬂ%‘ L j‘c? enri)or C r It W Il be un od| hat the specific
dose level for anySMHh Guil QSRR %\33 f%‘ﬂf é'?gr@ e ff?g“fﬁ activity of the
specific compoLkmb‘efmlplDyﬁdaltpbaagep@dwl\n@gmeg@rvémuma@wr@m@mhﬁalrmf administration,
route of admlnlstgﬁ:glmn{afefgf@gg;ﬁgup@,qgéggmmr@;@@r@m,st%|mltynqn%partlcuIar disease
undergoing thera %}/ \%jtlm m dose Ie\éels and frzfuen%of dg F will be g ermln&d by clinical trial.
The compounds tP PR RIVERY; ﬁ%e@g% Aag §’ RSP M ration by any
mute consistent wittetioepthersuitablekiebicle hefpeatise. Stk WaﬂwmanaﬂmaMGscompositions may be
in the form of tamgmaﬁw@ﬁmm\g@@fﬁeg@&HI%,SE%HQ% AGBHE FbO8L @rations, such as oral,

topical, or sterile parenteral solutjo uspensions. Tablet Ie administration
mgy be in usnlt d3§ %F é’ﬁlt'gstlght%' Ceﬂgrlrfds ngg : Hu%'o?fga? %?‘n(fﬁg)?e&)ﬁg?ﬁé] &T?ch as binding
agents, for exaniple; gvmﬁ,lfwa@s?r@ﬁs|&i@xgmﬂﬁd¢qtﬁgawhﬂamnmmtﬁ pyaeArlane; fillers for
example lactosendilgglieBidivEhIRECWIRSHGREY iRBRSBRAIBICHR)tabrsalvpiRaIkdatting

oil, fractionated coconut oil, oily esters such as glycerine, propylene glycol, or

ethyl alcohol; preservatives, for example methyl or propyl p-hydroxybenzoate

or sorbic acid, and if desired conventional flavouring or colouring agents.

For topical application to the skin, the drug may be made up into a cream,
lotion or ointment. Cream or ointment formulations which may be used for the
drug are conventional formulations well known in the art, for example as
described in standard textbooks of pharmaceutics such as the British
Pharmacopoeia.

For topical application to the eye, the drug may be made up into a solution or
suspension in a suitable sterile aqueous or non aqueous vehicle. Additives,
for instance buffers such as sodium metabisulphite or disodium edeate;
preservatives including bactericidal and fungicidal agents such as phenyl
mercuric acetate or nitrate, benzalkonium chloride or chlorhexidine, and
thickening agents such as hypromellose may also be included.

The active ingredient may also be administered parenterally in a sterile
medium. Depending on the vehicle and concentration used, the drug can
either be suspended or dissolved in the vehicle. Advantageously, adjuvants
such as a local anaesthetic, preservative and buffering agents can be
dissolved in the vehicle.



lubricant, for example magnesium stearate, talc, polyethylene glycol or silica; AUG 20M 15
disintegrants for example potato starch, or acceptable wetting agents such as sodium lauryl sulphate.
The tablets may be coated according to methods well known in normal pharmaceutical practice. Oral
liquid preparations may be in the form of, for example, aqueous or oily suspensi @HI{L)J S,
emulsions, syrups or elixirs, or may be presented as a dry product for reconstitution with water or
other suitable vehicle before use. Such liquid preparations may contain conventional additives such
as suspending agents, for example sorbitol, syrl, methyl cellulose, glucose syrup, gelatin

hydrogenated eaiBlfndaitieABUTELINEprE AL m&sememﬁqﬁﬂfamv@%rm%/ammeleate or acacia;

non-aqueous vehlcles include edible oils), for example almond oil, fractionated coconut

1 o batora o R G HONB A TR oA R0 L) CrBRER IR CRTRRIRASEN el ety

or propyl p-hydréhe/rerntiandn evrécrMtiseidatosyifalegrecQoH\arittn did¢lavouring or colouring agents.

For topical appl'Eﬁ@@p%%%‘r@eg?@dWWMI@QJE%@M@\)@&OT%Q 6%3&9er ointment. Cream
ma

or ointment formulations be used for the d 9 are conventiong] formulations well known in
the art, for exanféfg]ggn rﬁf@&q &Eﬁ(’f&‘fﬁ"@)&b@@ WTEPH A ANGANACE Qi gRNR3he British

Pharmacopoeiafétontefisl erdpBgation to the eye, the drug may be made up into a solution or
suspension in a suitable sterile aqueous or non aqueous vehicle. Additives, for instance buffers such
as sodium metabisulphite or disodium edeate; preservatives including bactericidal ang fungicidal
agents such as phenyl mercuric acetate or nltrate benzalkonium chloride or chl r_%ku‘:’hne and

thickening agents such a ypr eII e mal 0 be included]|The aétivepingred) n‘tlmay also be
administered parenterall |Ie N / / R, /[%‘/N

R1 O R3

or an activated derivative thereof to react with hydroxylamine, O-protected
hydroxylamine, or an N,O-diprotected hydroxylamine, or a salt thereof, X, Ry,
Ra, Rs, and R4 being as defined in general formula (1A) or (IB) except that any
substituents in R4, Rz, Rs, and R4 which are potenfially reactive with
hydroxylamine, O-protected hydroxylamine, the N,O-diprotected
hydroxylamine or their salts may themselves be protected from such reaction,
then removing any protecting groups from the resultant hydroxamic acid
mqiety and from any protected substituents in R{, Ry, Rs, and Ra.

Conversion of (IIA) or (11B) to an activated derivative such as the
pentafluorophenyl, hydroxysuccinyl, or hydroxybenzotriazolyl ester may be
effected by reaction with the appropriate alcohol in the presence of a
dehydrating agent such as dicyclohexyl dicarbodiimide (DCC), N,N-
dimethylaminopropyl-N-ethyl carbodiimide (EDC), or 2-ethoxy-1-
ethoxycarbonyl-1,2-dihydroquinoline (EEDQ).

Protecting groups as referred to above are well known per se, for example
from the technigues of peptide chemistry. Amino groups are often protectable
by benzyloxycarbonyl, t-butoxycarbonyl or acetyl groups, or in the form of a



medium. Depending on the vehicle and concentration used, the drug can either be suspended or
dissolved in the vehicle. Advantageously, adjuvants such as a local anaesthetic, preservative and
buffering agents can be dissolved in the vehicle. 5 AIJG 2006 16 Compounds achrcHUg :ﬂ]d@e
present invention in which W is a hydroxamic acid group HONH(C=0)- may be prepared from
corresponding compounds of the invention in which W is a carboxyl group -COOH or from the
corresponding protected hydroxamic acid derivatives. That process, which forms another aspect of
the invention, comprises causing an acid of gene117al formula (11A) or (1113) R4 2N-[KORNOR2H
N N_R4 HO_, phtiralimidd-grotmNHydikoky Oritipdrd S bidigdthble3s osaihackdaidtbderivative thereof

o react with yJL e CORLOIaRPd: BYHEMIRR BFastoaR U ECIBR bygkoiamine, or o

salt thereof, X, R1, R2, R3, an eing as defined in general formulz except that any
substituents in RAS R arefaien FatRopnRURRARR RISHR ReiRRIG @SR iy Blea¥Atlfine, 0-protected

hydroxylamine, thsté¥sCsatthradebieciebtyldyobstaphisetenr their salts may themselves be protected from
such reaction, then removing any protecting groups from the resultant hydroxamic acid moiety and

from any protected substituents in R1, R2, R3, and R4. Conyversion of (11A) or (1113) to an activated
derivative such a=X@ygples of O-protected hydroxylamines for use in method (a) above include

O-benzylhydroxylamine, O-4-methoxybenzylhydroxylamine, O-
trimethylsilylhydroxylamine, and O-tert-butoxycarbonylhydroxylamine.

Examples of O,N-diprotected hydroxylamines for use in method (a) above
include N,O-bis(benzyl)hydroxylamine, N,O-bis(4-methoxybenzyl)
hydroxylamine, N-tert-butoxycarbonyl-O-tert-butyldimethylsilylhydroxylamine,
N-tert-butoxycarbonyl-O-tetrahydropyranylhydroxylamine, and N,O-bis(tert-
butoxycarbonyl)hydroxylamine.

Compounds of the invention wherein W is an N-formylhydroxylamind group
H(C=0)NH(OH)- may be prepared by N-formylation of the corresponding O-
protected compound in which W is ~NH(OH), then removal of the O-protecting
group.

Compounds according to the present invention in which W is a carboxylic acid
group -COOH, ie compounds of formula (llA) or (11B) above, may be prepared'
by a process comprising: coupling an acid of formula (lll) or an activated

derivative thereof

with an amine of formula (IVA) or (IVB)



pentafluorophenyl, hydroxysuccinyl, or hydroxybenzotriazolyl ester may be effected by reaction with
the appropriate alcohol in the presence of a dehydrating agent such as dicyclohexyl dicarbodiimide
(DCC), N,N- dimethylaminopropyl-N-ethyl carbodiimide (EDC), or 2-ethoxy-1- 15 AUG 70
ethoxycarbonyl-1,2-dihydroquinoline (EEDQ). Protecting groups as referred to above are WeqF known
per se, for example from the techniques of peptide chemistry. Amino groups are often protectable by
benzyloxycarbonyl, t-butoxycarbonyl or acetyl groups, or in the form of a 15 AUG 2006 17 phthalimido
group. Hydroxy groups are often protectable as réadily cleavable ethers such as the t-butyl or benzyl
ether, or as readily cleavable esters such as the acetate. Carboxy groups are often protectable as
readily cleavable esters, such as the t-butyl or benzyl ester. Examples gi'®-protected hydroxylamines
for use in method (a) above include O-bebkzyfydroxylarnine, O-4- xybenzylhydroxylamine, O-
trimethylsilylhydroxylamine, and Q4tRrt-b xy}ant;@nylhydrpp(bqlami . EXMamples of O,N-diprotected
hydroxylamines for use in method (a) oveNncludé N,O-bisz(be zyl)¥droxylamine,
N,O-bis(4-methoxybenzyl) hydroxylanrge, R
N-tert-butoxycarbonyl-O-tert-butyldimethylsifylhydroxylamine,
N-tert-butoxycarbonyl-O-tetrahydropyrany ox~amine, and I\m‘SBQ)is(tert-
butoxycarbonyl)hydroxylamine. Compounds of the invention wherein W is an N-formylhydroxylamino
group H(C=O)N#h@ei)-nRy Re Bscpaddri bresfdariingdtiogeartetiad foomds fidy) cimd) (B )protected
compound in WhicheW {1\ QtbstHieRsaMRY ORI G RIWARI G- PRURsfHPMPOUNds according to

the present invention in which W is a carb,o>I<1yIic acid group -COOH, le compounds of formula (II1A) or
(1113) above n{g?cggep% -ggupling reaction may themselves be protected from suc
reaction, and R represents a hydroxy protecting group, and subsequently

removing the protecting group R41 and any protecting groups from R Rz, Ra,

and Ry.

Active derivatives of acids (lll} include activated esters such as the
pentafluorophenyl ester, acid anhydrides and acid halides, eg chlorides.
Suitable hydroxy protecting groups may be selected from those known in the
art.

Compounds of formula (IVA) and (IVB) may be prepared by methods
analogous to the general methods for oxadiazole ring formation illustrated in
Schemes 1 and 2 in Examples 1 and 2 below. '

The following preparative Examples describe the preparation of compounds
useful in accordance with the invention.

The following abbreviations have been used in the examples

DCM - Dichloromethane

DMF - N,N-Dimethylformamide

HOBT - 1-Hydroxybenzotriazole

Pfp — Pentafluorophenol

WSCDI - N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide
hydrochloride



by a process comprising: coupling an acid of formula (I 11) or an activated derivative thereof OR .2 r
OH (111) R11 Ri 0 with an amine of formula (IVA) or (IVB) 15 AUG 2096 18 R N-X H2N'~ IN /> R4
H2N,,rAX,N R3 R3 (IVA) (IVB) wherein X, R, R2, R3, and R4 are as defined in geh&rdiibréitha (1a)
and (113) except that any substituents in R1, R2, R3, and R4 which are potentially reactive in the
coupling reaction may themselves be protected from such reaction, and R11 represents a hydroxy
protecting group, and subsequently removing the protecting group R11 and any protecting groups from
R1 R2, R3, and R4. Active derivatives of acids (111) include activated esters such as the
pentafluorophenyl estef@cigipbyriddeasknd acid halides, eg chlorides. Suitable hydroxy protecting
groups may be Se'eCtefMEOII‘{Q rgﬁ éno%\rlgnin the art. Compounds of formula (IVA) and (IVB) may be
prepared by methods analogous yihe general methods for oxadiazole ring formation illustrated in
Schemes | and 2 in ExaFpled riflapr@acelia aaid

P(O-Tol); — Tri-O-tolylphosphine
AcOEt — Ethyl acetate
CH3CN - Acetonitrile

Example 1
3R-[2,2-Dimethyl-1S-(5-phenyl-[1,2,4]oxadiazol-3-yl)-propylcarbamoyl]-2S-
hydroxy-5-methyl-hexanohydroxarmic acid.




The following preparative Examples describe the preparation of compounds useful in accordance with
the invention. The following abbreviations have been used in the examples DCM - Dichiorometharie
DMIF - N,N-Dimethytformamide HOBT - | -Hydroxybenzatriazole Pfp - Pentaﬂt%gézphgnol WSCIDI -
N-(3-Dimethylaminopropyl)-N'-ethylcarbodlimide hydrochloride 15 AUG 2006 I &yG Izﬂpﬁrochloric
acid THF - Tetrahydrofuran TFA - Trifluoroacetic acid P(O-Tol),3 - Tri-O-tolylphosphine AcOEt - Ethyl
acetate CH3CN - Acetonitrile Example |
3R-[2,2-Dimethyl-1S-(5-phenyl-[1,2,4]oxadiazol-3yl)-propylcarbamoyl]-2S-
hydroxy-5-methyzigxanphydroxarnic acid. HO, N N'o H OH 0 15 AUG 2906 20 Scheme 1. OH Step
A NH2 Step B 'tN

OH Step A NH, Step B =N
ZNH > ZNH — . ZNH =
o 0 ,

Step C
/N\ Step E 70N StepD /N\OH
HzN O — ZNH 0O «—«— ZNH
N:< N=— NH,
R R
CO,Pip COH
Step H
-
Step F Q o} Q 0
—1-0 +o
\
0 (o}
N N
N 2 N )

=z

Step | H
___< - N—<
0 0] HO

, R COZH R
e
Step G
o
N

N 2
N o)

N_;<

HO CONHOH

Reagents and conditions. A. HOBT, WSC, NH,, DMF. B. POCL,, pyridine. C. Aq.NH,OH,ethanal, 70°C.

D. RCOCI, DMAP, pyridine, DMF, 100°C. E. HBr/acetic acld. F. chiral succinate, DMF,
G. Aq.NH,OH, methanol. H. Pip, WSC, DMF. I. 1M HCI, THF.



ZNH~ ZN H 7NH 0 0 Step C N~ Step E H Stop D N-01-1 HN ZN ZNH N NH2 R R CO2PfP CO2H 0
StepH StepFO0O00 +0+0 OONONO --JY,N~jIN YHStepIlHO OOHOGOHR2R 0G
\Step 0O N N~ 0 Y~ H HO CONHOH R Reagents and conditions. A. HOBT, WSC, NH3, DMF. B.
POCI3, pyridine. C. Aq.NH20H,ethanol, 700C. D. RCOCI, DMAP, pyridine, DNII5, AU@08fgs E.
HBr/acetic acld. F. chiral succinate, DMF. G. Ag.NH2OH, methanol. H. Pfp, WSC, DMF. 1. 1 M HCI.

THF.

21

Example 1 was prepared as outlined in Scheme 1 using procedures described

below.
Step A. (1S-carbamoy!-2,2-dimethyl-propyl)-carbamic acid benzyl ester

N-benzyloxycarbonyl-L-tert-butylglycine (50g, 189mmol) was dissolved in
DMF (500mL) and cooled in an ice-water bath before addition of HOBT
(28.05g, 208mmol) and WSCDI (39.8g, 208mmol). Reaction was stirred at
0°C for 1 hour before addition of 0.880 ammonia solution (21ml, 377mmol).
The reaction was allowed to warm to room temperature and stirred for 18
hours. DMF was removed under reduced pressure and the residue
partitioned between ethyl acetate and 1M HCI. The organic layer was
separated and washed with 1M HCI, saturated aqueous sodium bicarbonate
solution and brine before drying over magnesium sulphate, filtration and
concentration under reduced pressure to yield (1S-carbamolyl-2,2-dimethyl-
propyl)-carbamic acid benzyl ester as a white solid (44.1g, 89%).

1H-NMR; delta (CDCI3), 7.32 (bH, m), 6.05 (1H, bs), 5.71 (1H, bs), 5.60 (1H,
d, J = 6.5Hz), 5.08 (2H, s), 4.01 (1H, d, J = 6.5Hz) and 1.00 (9H, s).

LRMS; +ve ion 265 (M+H), 287 (M+Na).

Step B. (1S-cyano-2,2-dimethyl-propyl)-carbamic acid benzyl ester

(1S-carbamolyl-2,2-dimethyl-propyl)-carbamic acid benzyl ester (44.1g,
167mmol) was dissolved in anhydrous pyridine (203ml, 2.5mol) under an inert
atmosphere and cooled in an ice-water bath. Phosphorus oxychloride (21.8ml,
234mmol) was added slowly over 15 minutes and the reaction allowed to stir
in the ice-water bath for 2 hours before warming to room temperature and
stirred for 12 hours. The reaction mixture was treated with ice-water (400ml)
and extracted with ethyl acetate (2 x 300mil). The organic layer was separated
and washed with 1M HCI, saturated aqueous sodium bicarbonate solution and
brine before drying over magnesium sulphate, filtration and concentration

under reduced pressure. Column chromatography on silica gel using ethy!



AVG 20M 21 Example 1 was prepared as outlined in Scheme 1 using procedures described below.
Step A. (1 S-carbamoyl-2,2-dimethyl-propyl)-carbamic acid benzyl ester
N-benzyloxycarbonyl-L-tert-butylglycine (50g, 189mmol) was dissolved in DMIFéSé)OmIé) and cooled
in an ice-water bath before addition of HOBT (28,05g, 208mmol) and WSCDI (39.8g; 83ﬂ@ﬁol).
Reaction was stirred at O(err)C for 1 hour before addition of 0.880 ammonia solution (21 ml,
377mmol). The reaction was allowed to warm to room temperature and stirred for 18 hours. DMF was
removed under reduced pressure and the residu¥ partitioned between ethyl acetate and | M HCI The

organic layer Waa%e%@c@ﬂé%&ﬁ’eaéldemé%égd‘é’%‘:é%ﬁéﬁbﬁﬁ%@éﬁ@@&%@&b‘%%’i“m bicarbonate

solution and brine bef or 1;1 over agne3|um sulphate, filtration and concentration under reduced
pressure to yiel?'@'Ee] 63%0%? 592/ methyl- propyl)-carbamic acid benzyl ester as a white solid
(44.1 g, 89%). 11H-NMR dedhid GOOIG) 3], 42. 83H(51).15.86) (B10m 14 18518N, 51,71 B.Bhibs), 6.60 (1 H, d, J =
6.51-1z), 5.08 (Z}el4 Sh (-’bgls( H d J 6.5Hz) and 1.00 (91-1, s). LRMS; +ve lon 265 (M+H), 287
(M+Na). Step B, E%Mﬁ yano-2, pro yI) ca amic acid benzyl ester (I

S-carbamolyl-2, b etif§ '3’?(?6‘3% zyl ester (44.1 g, 167mmol) was dissolved in
anhydrous pyridine (203ml, 2.5mol) under an mert atmosphere and cooled in an ice-water bath.
Phosphorus oxychloride (21.8ml, 234mmol) was added slowly over 15 minutes and the reaction
allowed to stir in the i |ce bath for 6% hours kg&fore warming to room ter%)erature and stirred for 12

hours. The reacﬁberprﬁ& v\}é%dff)é%{:@ ARIIERX2rer A AEIMhPRRYESAFIRTE 33h ethyl acetate (2 x
300ml). The orgbeneybgsewas separated and washed with 1 M HCI, saturated aqueous sodium

bicarbonate solution and
(1S-cyano-2,2-dimethyl-propyl)-carbamic acid benzyl ester (37.60g, 153mmol)
was dissolved in ethanol (300ml) and treated dropwise with 50% aqueous
hydroxylamine (51ml, 764mmol). The reaction was heated to reflux and
stirred for 3 hours. The reaction was then cooled and concentrated under
reduced pressure to yield the desired product as a white foam/gum (41.5g,
97%).
1H-NMR; delta (CDCI3), 7.32 (5H, m), 6.21 (1H, bs), 5.95 (1H, bs), 5.81 (1H,
d, J = 6.4Hz), 5.08 (2H, m), 4.79 (1H, bs), 4.05 (1H, d, J = 6.5Hz) and 0.95
(9H, s).
LRMS; +ve ion 279.8 (M+H).

Stép D. [2,2-dimethyl-1S-(5-phenyl-[1,2,4]Joxadiazol-3-yl}-propyl]-carbamic
acid benzyl ester

[18-~(N-hydroxycarbamimidoyl)-2,2-dimethyl-propyl}-carbamic acid benzyl
ester (0.21g, 0.75mmol) was dissolved in DMF (5mL) and treated with
pyridine (0.1ml, 1.28mmol), benzoyl chloride (0.13m!, 1.1mmol) and DMAP
(catalytic). The reaction mixture was stlrred at room temperature for 4 hour
before heating to 100°C and stirring for 16 hours. The reaction was cooled
back to room temperature and concentrated under reduced pressure. The
reaction was diluted with ethyl acetate and washed with 1M HCI, saturated

aqueous sodium bicarbonate solution and brine before drying over



brine before drying over magnesium sulphate, filtration and concentration under reduced pressure.
Column chromatography on silica gel using ethyl AUG 2006 22 acetate/hexane as eluent leads to
isolation of the desired product as an orange oil (36.72g, 89%). 1H-NMR; delta ?%g) Kﬁ” 2 (51-11,
m), 5.28 (2H, m), 4.55 (21-1, d, J = 6.51-11z) and 1. 11 (91-11, s), LIRMS; +ve ! (M+Na), 247.2
(M+H), Step C. [1S-(N-hydroxycarbamimidoyl)-2,2-dimethyl-propyl]-carbam!c acid benzyl ester (I
S-eyano-2,2-dimeth~-propylycarbamic acid benzyl ester (37.60g, 153mmol) was dissolved in ethanol
(300ml) and treated dropwise with 50% aqueous®hydroxylamine (51 ml, 764mmol). The reaction was

heated to reflux %%rféﬁmémbﬁa@uﬁﬁamearmmmah%mqm poRGeatrated under

reduced pressur eld the SI ed as a white foam ( 97%). 1 H-NMR; delta
(CDCI3), 7.32 (5 ‘g‘ir? ‘ﬁ 5! (l?ée&aﬁ apgapgeof J‘? #ﬂ 4%%3641 117), 5.08 (21-1, m),

4.79 (11 H, bs), AMMmddta](Elacea)a&i?éﬁdi 0RE-§9 131, g)), IRRISHve)isrb2 188 (M+H). Step D.

[2,2-dimethyl-IS-(h-pheymtits, 8 42osrdlimg - )rpr@pyﬂ 63HARH A9l (BaNgY! ester
[1S-(N-hydroxyc |m|dg I) oo barrﬁhl?aad benéylgl es)f[er (0.21 g, 0.75mmol)
BRI

was dissolved in ( YRLTAR (O 1 ml, 1.28mmol), benzoyl chloride (0.13ml,

1.1 mmol) and DMAP (catalytic). The reaction mlxture was stirred at room temperature for 4 hour
before heating to | 00()C and stirring for 16 hours. The reaction was cooled

Step E. 2,2-dimethyl-1S-(5-phenyl-{1,2,4]oxadiazol-3-yl)-propylamine

[2,2-dimethyl-1S-(5-phenyl-[1,2,4]oxadiazol-3-yl)-propyl]-carbamic acid benzyl
ester (0.2g, 0.5mmol) was treated with 48% hydrobromic acid in acetic acid
(10ml). The reaction mixture was stirred at room temperature for 3 hours. The
reaction was concentrated under reduced pressure and partitioned between
ethyl acetate and 1M Na,COs. The organic layer was further washed with 1M
NapCOj3 and brine before drying over magnesium sulphate, filtration and
concentration under reduced pressure. The product was isolated as a yellow
oil (0.13g, 98%).

LRMS; +ve ion 232 (M+H).

Step F. 2R-(2,2-Dimethyl-5-oxo-[1,3]dioxolan-4S-yl)-4-methyl-pentanoic acid
[2,2-dimethyl~1S-(5-phenyl{1,2,4]oxadiazol-3-yl}-propyl]-amide

2,2-dimethyl-1S-(5-phenyl-[1,2,4Joxadiazol-3-yl)-propylamine (0.13g,
0.6mmol) was dissolved in DMF (5ml) and cooled in an ice-water bath before
the addition 2R-(2,2-Dimethyl-5S-oxo-[1,3]dioxolan-4-yl)-4-methyl-pentanoic
acid pentafluorophenyl ester (0.22g, 0.6mmol). Reaction was allowed to warm
to room temperature and stirred for 15 hours. The DMF was removed under
reduced pressure and the reaction diluted with ethyl acetate and washed with
1M HCI, saturated aqueous sodium bicarbonate solution and brine before
drying over magnesium sulphate, filtration and concentration under reduced
pressure. Column chromatography on silica gel using ethyl acetate and
hexane (1:1) lead to isolation of the desired product as a white solid (0.16g, -
64%).



back to room temperature and concentrated under reduced pressure. The reaction was diluted with
ethyl acetate and washed with 1 M HCI, saturated aqueous sodium bicarbonate solution and brine
before drying over 15 AUG 2006 23 magnesium sulphate, filtration and concentration under reduced
pressure. The desired product was isolated as an orange oil (0.22g, 78%). 1 H-NNIRAldRIzfCDC13),
8.12 (21-1, m), 7.55 (31-1, m), 7.32 (5H, m), 5.55 (1 H, d, J=6.41-12),5.12 (2H, m), 4.95 (1 H,d, J =
6.5Hz) and 1. 10 (91-1, s). LRMS; +ve ion 366.2 (M+H), 388.2 (M+Na). Step E.
2,2-dimethyl-1S-(5-phenyl-[1,2,4]oxadiazol-3-yl)-pr-opylamine

[2,2-dimethyI-1SrpNiRMNbkh. GetRaxpdiazqbi Yy Presyiisarasms eaid henz sppter (0.29, 0.5mmol)
was treated with_43% ‘gy%rgp_romlc: ag%ln ﬂ%eﬁ_séc acjd 33?% T% cqon @)_&ture was stirred at room
temperature for %%EJ + Frie~ RBEgbRAS &t & d r?i% ir®and partitioned
between ethyl dcetafd-asi 1.04 & €03 dIM8DIGAN) layer was further washed with 'I| M Na2CO3
and brine beforg #f{iNio-Gy§8MAGNRSIHIN sulphate, filtration and concentration under reduced
pressure. The product was isolated as a yellow oil (0.139, 98%). LRMS; +ve ion 232 (M+H). Step F.
2R-(2,2-Dimethyl-5-ox0-[1,3]dioxolan-4S-yl)-4-methyl-pentanoic acid
[2,2-dimethyl-1S-(5-phenyl-[1,2,4]oxadiazol-3-yl)-propyl]-amide

2,2-dimethyl-1S4Rapbear:-[ Zdlaxasiaiplamigpampingifdd-3gr)-0.6mmol) was dissolved in DMF

(5ml) and .cooledrin ap %()e-watﬁ[ %q]trhé)refor ] t%ﬁ@f% dition amic aci
2R-(2,2-D|meth>ﬂ-%'§’-8§ TT@?{ |8 oy -935¥/1 -El_ m{gﬂfﬁf(— H'E?oaﬁgntalluorophenyl ester (0.22g,
0.6mmol). Reaction was allowed to warm to room temperature and stirred for 15 hours. The DMF was
removed under ZRAYCRAIRIGRTHES IRE-[N 8 HaSIanAiyierhatip pEdnthasriaiu gnd-washed with

dimethyl-1S-(5-phenyl-[1,2,4Joxadiazol-3-yl)-propyl]-amide (0.05g, 0.11mmol)

was dissolved in methanol (2ml) and treated with 50% aqueous )

hydroxylamine (0.04ml, 0.5mmol). Reaction was stirred at room temperature

for 2 hours before evaporation under reduced pressure. The reaction product

was separated by preparative reverse phase chromatography to yield the

required product as a white solid (0.02g, 44%).

1H-NMR; delta (CH30D), 8.13 (2H, m), 7.65 (1H, m), 7.58 (2H, m), 5.14 (1H,

s), 4.01 (1H, d, J=7.1Hz), 2.94 (1H, m), 1.60 (1H, m), 1.45 (1H, m), 1.16 (1H,

m), 1.07 (9H, s),'0.89 (3H, d, d = 6.5Hz) and 0.86 (3H, d, J = 6.6Hz).

13 C-NMR; delta (CH30D), 177.1, 176.3, 172.0, 171.6, 134.6, 130.8, 129.4,

125.7,73.7, 55.8, 49.6, 39.7, 36.2, 27 .4, 27.2, 24.2 and 22.5.

LRMS; +ve ion 419 (M+H); -ve ion 417 (M-H).

Step H. 2R~(2,2-Dimethyl-5-oxo-[1,3]dioxolan-4S-yl)}-4-methyl-pentanoic acid
pentafluorophenyl ester

2R-(2,2-Dimethyl-5-oxo-[1,3]dioxolan-4S-yl)-4-methyl-pentanoic acid
(prepared according to WO 94/02447) (30g, 130mmol) was dissolved in ethyl
acetate (300ml) and treated with pentafluorophenol (28.8g, 156mmol) and
WSCDI (30g, 156mmol). Reaction was heated to reflux for 2 hours and then
allowed to stir at room temperature for 12 hours. The reaction mixture was
washed with 1M Na,CO3 and brine before drying over magnesium suiphate,
filtration and concentration under reduced pressure. The product was



1 M HCI, saturated aqueous sodium bicarbonate solution and brine before drying over magnesium
sulphate, filtration and concentration under reduced pressure. Column chromatography on silica gel
using ethyl acetate and hexane (1:1) lead to isolation of the desired product as a white solid (0.1 6g,
64%). 1 5 AUG 2906 24 1 H-NMR; delta (CDCI3), 8.12 (21-1, m), 7.55 (31-1, m),1656§’{E 140g, J =
6.41-1z), 5.25 (1 H, d, J = 6.5Hz), 4.55 (1 H, d, J = MHz), 2.75 (1 H, m), 1.64 (3H, s), 1.55 (31-1, s),
1.04 (9H, a) and 0.88 (61-1, m). LRMS; +ve ion 444 (M+H). Step G.
3R-[2,2-Dimethyl-lS-(S-phenyI-[l,2,4]oxadiazol-§§yl)-
propylcarbamoyfe3dS<tasedronnakyy o xanhudoxaeie Me@esired product as a
2R-(2,2-Dimethyé—.5§éoa<gé[(:é 3 (#10)§ 5%'&4){90 -methyl-pentanoic acid [2,2- dimethyi-1
S-(5-phenyl-[1,2,4T8xa |aon- -y -gropﬁ -dmitle (0.059, 0.11 mmol) was dissolved in methanol (2ml)
and treated with BodIMRias(GREBRIXHEmMINE. @ & 2817 0Bn3RI§1 Ieaktio?PPUS Stimed at room

temperature for 2dp(is, Bpfarssapaneyation @rrer Jedscer s oLue (JhadrgaciyHpyoduct was
separated by preparative reverse phase chromatography to yield the required product as a white solid
(0.02g, 44%). 1 H-NNIR; delta (CH30D), 8.13 (21-1, m), 7.65 (1 H, m), 7.58 (21-1, m), 5.14 (1 H, s),
4.01 (1 H, d, J="Alseiptepaged(the diagterestnen 3R-[h$-dimethiySdphengl(1 H, m), 1.07 (91-1, s), 0.89

(31-1, d, J = 6.5kiz) ANekUBHABIYl)-SropyTcBrbdmbil]- AR-GydNAR bISERKICH30D), 177.1,176.3,
172.0,171.6,134 6’x1§n%r§ r209'4 1257, 73.7, 55.8,49.6, 39.7,36.2, 27.4, 27.2,24.2 and 22.5. LRMS;
+ve ion 419 (M+pﬁ; -ve |%n W{Rﬂaﬂ . Step H.

2R-(2,2-Dimethyl-5-ox0-[1,3]dioxolan-4S-yl)-4-methyl-pentanoic acid pentafluorophenyl ester

/l\

OH O

M+H = 420.0, M+Na = 441.5, M-H = 417.5.

The corresponding carboxylic acid was prepared as outlined in Scheme 1 and
the procedure below.

Step I. 3R-{1S-(5-Furan-2-yl-|1,2,4]oxadiazol-3-yl)-2,2-dimethyl-
propylcarbamoyl]-2S-hydroxy-5-methyl-hexanoic acid

2R-(2,2-Dimethyl-5S-oxo-[1,3]dioxolan-4-yl)-4-methyl-pentanocic acid [2,2-
dimethyl-1S-(5- Furan-2-yl-[1,2,4]oxadiazol-3-yl)-propyl]-amide (0.05g,
0.12mmol) was dissolved in tetrahydrofuran (5ml) and cooled to 4 °C during
the addition of 1M hydrochloric acid (6ml). The solution was allowed to warm
to room temperature and then stirred for 18 hours. The bulk of the solvent was
removed under reduced pressure before drying under high vacuum to a white

foam (0.045g, ca. quant.).



2R-(2,2-Dimethyl-5-o0x0-[1,3]dioxolan-4S-yl)-4-methyl-pentanole acid (prepared according to WO
94/02447) (30g, 130mmol) was dissolved in ethyl acetate (300ml) and treated with pentafluorophenol
(28.8g, 156mmol) and WSCDI (30g, 156mmol). Reaction was heated to reflux fpg Zm‘ﬁhr@ nd then
allowed to stir at room temperature for 12 hours. The reaction mixture was washed wit Na2CO3
and brine before drying over magnesium sulphate, filtration and concentration under reduced pressure.
The product was 15 AUG 2006 25 recrystallised from ethyl acetate/hexane to yield the desired product
as a single diastereomer (21.2g, 42%). 1H-NMR¢ delta (CDCI3),4.55(1H,d,J=6.71-1z), 3.31 (1 H,

), 1.85 GL L, Btk adiit et i § $35 b Pad3tt ody 13 6rBHDAPHAIR31-L, & I 6.5HZ)

Also prepared, lastereomer 3 -dimethyl-1S- n

[1,2,4]oxadiazolB35Ifi5toRy oAty Z8-AlE o?n?‘!s((hkb |¥r§5’x(ah‘oﬂ§)dr‘o§%§é &8, HO, P ~O N
HO: OHO M+H1=3412®H) NGB 1OM} §)50 8B KBH 41l 3,5.6Mtdzrande888r(@gdcd b 68}tiz)acid was prepared
as outlined in S éBSé’ Mcg;lure below. Step 1.

3R-[1S-(5- Furan 2-yl- [1 oxadla ol-3-yl)-2,2-dimethyl-

propylcarbamoyl]-2S- hydroxy -5-methyl-hexanoic acid
2R-(2,2-D[methyl-5S-oxo0-[1,3]dioxolan-4-yl)-4-methyl-pentanoic acid [2,2-
dimethyl-lS-(S-lE,;(%r’lb?é)g-[l,2,4]oxadiazol-3-yl)-propyl]-amide (0.05¢,

3R-[2,2-Dimethyl-1S-(3-phenyl-{1,2,4Joxadiazol-5-y|)-propylcarbamoyl]-2S-
hydroxy-5-methyl-hexanohydroxamic acid

Scheme 2.



0.12mmol) was dissolved in tetrahydrofuran (5ml) and cooled to 4 OC during the addition of 1 M
hydrochloric acid (5ml). The solution was allowed to warm to room temperature and then stirred for 18
hours. The bulk of the solvent was removed under reduced pressure before drying under high
vacuum to a white foam (0.045g, ca. quant.). 15 AUG 20C6 26 1H-NMR; delta {GHB0®)20g688 (IH, s),
7.45 (IH, d, J = MHz), 6.74 (1H, m), 5.15 (IH, s), 4.18 (2H, d, J = 6.4Hz), 2.91 (IH, m), 1.65 (IH, m),
1.50 (1H, m), 1.31 (1 H, m), 1.06 (9H, s), 0.88 (3H, d, J = 6.41HIZ) and 0.82 (3H, d, J = 6.51-12).

7

LRMS; -ve ion 392.2 (M-H). Example 2 2
3R-[2,2-Dimethyl-1S-(3-phenyl-[1,2,4]oxadiazol-5-yi)-propy[carbamoyl]-2S-
hydroxy-5-methyl-he droxamic acid H HO, NyH 0 Scheme 2. 15 AUG 2006
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Reagents and conditions. A. HOBT, WSCDI, DMF. B. Toluene, 100°C. C. Aq.NH,OH, ethanol, 70°C.
D. TFA, DCM. E. HOBT, WSCDI, DMF. F. Aq.NH,OH, methanol. :

Example 2 was prepared as outlined in scheme 2 using procedures described
below.



"OHBOocNHN NN N Step CNH2StepD ONNO t~\/'HStepEH2N OCOH~2" 000 0+0 Step
FOO\N HNHO CONHOH Reagents and conditions. A. HOBT, WSCD1, DMF B. Toluene, 100(err)C.
C. Aq.NF~01-1. ethanol, 700C. D. TFA, DCM. E. HOBT, WSCDI, DMF. F. Ag.NH,OH, methanol.
Example 2 was prepared as outlined in scheme 2 using procedures described beldwAUS M6 2006
28 Step A. 2S-tert-Butoxycarbonylamino-3,3-dimethyl-butyric acid benzotriazol-1- yl ester A solution of
N-tert-Butoxycarbonyl-L-tert-butyl glycine (5g, 21.6mmol) in ethyl

28

Step A. 2S-tert-Butoxycarbonylamino-3,3-dimethyl-butyric acid benzotriazol-1-
yl ester

A solution of N-tert-Butoxycarbonyl-L-tert-butyl glycine (5g, 21.6mmol) in ethyl
acetate (80mL) was cooled in an ice-water bath. HOBT (3.22g, 23.8mmol)
and WSCDI (4.56g, 23.8mmol) were added and the reaction allowed to stir at
room temperature for 12 hours. The reaction mixture was washed with 1M
Na,CO3; and brine, before drying over magnesium sulphate, filtration and
concentration to a white foam (5.74g, 76%).

1H-NMR; delta (CDCI3), 8.05 (1H, m), 7.65 (2H, m), 7.41 (1H, m), 5.10 (1H,
d, J =6.7Hz), 4.45 (1H, d, J = 6.5Hz), 1.55 (9H, s) and 1.21 (9H, s). )
LRMS; +ve ion 349 (M+H).

Step B. [2,2-Dimethyi-18-(3-phenyl-[1,2,4]Joxadiazol-5-yl)-propyl}-carbamic
acid tert-butyl ester

28-tert-Butoxycarbonylamino-3,3-dimethyl-butyric acid benzotriazol-1-yl ester
(3.71g, 10.7mmol) was dissolved in toluene (80mL) and treated with N-
hydroxy-benzamidine (2.9g, 21.3mmol). The reaction mixture was stirred at
110°C for 18 hours. The solution was concentrated under reduced pressure
and partitioned between ethyl acetate and 1M NaxCO3. The organic layer was
further washed with 1M Na,COj3; and brine before drying over magnesium
sulphate, filtration and concentration under reduced pressure. Column
chromatography on silica gel using ethyl acetate and hexane (1:4) lead to
isolation of the desired product (2.58g, 73%).

1H-NMR; delta (CDCI3), 8.10 (2H, m), 7.50 (3H, m), 5.30 (1H, bd), 4.95 (1H,
d, J = 6.5Hz), 1.44 (9H, s) and 1.03 (8H, s).

LRMS; +ve ion 354.2 (M+Na).

Step C. N-hydroxy-benzamidine



acetate (80mL) was cooled in an ice-water bath. HOBT (3.22g, 23.8mmol) and WSCDI (4.569,
23.8mmol) were added and the reaction allowed to stir at room temperature for 12 hours. The
reaction mixture was washed with | M Na2CO3 and brine, before drying over magnesium sulphate,
filtration and concentration to a white foam (5.74g, 76%). 1 H-NMR; delta (CDC18§ &06 @i6H, m),
7.65 (2H, m), 7.41 (1 H, m),5.10 (1 H, d,J=6.7Hz),4.45 (1 H, d, J =6.51-12), 1.55 (9H, s) and 1.21
(9H, s). LRMS; +ve ion 349 (M+H). Step B.
[2,2-Dimethyl-1S-(3-phenyl-[1,2,4]oxadjazol-5-ylI¥propyl]-carbamic acid tert-butyl ester

Zs'tett'BUtOXYC%QRE%ﬂFﬁ@SBé’z?sﬂim&SWést%GR/é’&iﬁ ORBRA AR M FFLEe43ufth 19, 10-7mmol)

was dissolved in toluene (8 mL) and treated with N- hydroxy-benzamidine (2.9g, 21.3mmol). The
reaction mixture W4& AHPRYSRYIRAYAMRRY! ?@"h%ﬁg‘.%ﬁl)e gﬁﬂ?ﬂ% WRshestRERIS IS under reduced
pressure and pdetitiomeuistetiver poatieptatetatadan teddad p2E€386reTthayiveganiedialparmvas  further
washed with 1M(W.Ba%@§oﬁnd brine before drying over magnesium sulphate, filtration and
concentration under reduced pressure. Column chromatography on silica gel using ethyl acetate and
hexane (11:4) leh8Y5 i5%74088r 3 (M disired product (2.58g, 73%). 1 H-NMR; delta (CDCI3), 8.10
(2H, m), 7.50 (3H, m), 5.30 (1H, bd), 4.95 (1 H, d, J = 6.51-1z), 1.44 (9H, s) and 1.03 (9H, s). LRMS;
+ve ion 354.2 (M+Na). Step C. N-hydroxy-benzamidine AUG 2006 29 Benzonitrile (6g, 48mmol) was

dissolved in ethanol (100ml) and treated with 60% agueous hydroxylamine (16ml, 242mmaol).
Reaction was he3fy 0%%5@?8?"&?%&?'5%} F1'@0% %%?'{-?M BORYATVS pressure to give a clear

foam
[2,2-Dimethyl-1S-(3-phenyl-[1,2,4]Joxadiazol-5-yl)-propyl]-carbamic acid fert-
butyl ester'(1g, 3.0mmol) was dissolved in DCM (5ml) and treated with TFA
(5mi). Reaction stirred at room temperature for 3 hours. The reaction was ~
concentrated under reduced pressure and partitioned between ethyl acetate
and 1M Na>CQj,. The organic layer was further washed with 1M Na,COj3 and
brine before drying over magnesium sulphate, filtration and concentration
under reduced pressure to give the desired product (0.65g, 93%).
1H-NMR; delta (CH30D), 8.10 (2H, m), 7.55 (3H, m), 4.81 (1H, s) and 1.19
(9H, s).
LRMS; +ve ion 232 (M+H).

Step E. 2R~(2,2-Dimethyl-5-oxo-[1,3]dioxolan-4S-yl)-4-methyl-pentanoic acid-
[2,2-dimethyl-1S-(3-phenyl-[1,2,4]oxadiazol-5-yl)-propyl]-amide

2R-(2,2-Dimethyl-5-ox0-[1,3]dioxolan-4S-yl}-4-methyl-pentanoic acid (0.27g,
1.17mmol) was dissolved in DMF (5ml) and cooled in an ice-water bath before
addition of HOBT (0.17g, 1.29mmol) and WSCDI (0.25g, 1.29miiol). Reaction
was stirred at 0°C for 1 hour before addition of 2,2-Dimethyl-1S-(3-phenyl-
[1,2,4]oxadiazol-5-yl)-propylamine (0.3g, 1.29mmol). The reaction was
allowed to warm to room temperature and stirred for 18 hours. DMF was
removed under reduced pressure and the residue partitioned between ethyl
acetate and 1M HCI. The organic layer was separated and washed with 1M
HCI, saturated aqueous sodium bicarbonate solution and brine before drying
over magnesium sulphate, filtration and concentration under reduced



(4.59, 68%). LRMS; +ve ion 137 (M+H). Step D.
2,2-Dimethyl-1S-(3-phenyl-[1,2,4]oxadiazol-5-ylypropylamine
[2,2-Dimethyl-1S-(3-phenyl-[1,2,4]oxadiazol-6-yl)-propyl]-carbamic acid tert- butyl ester (1g, 3.0mmol)
was dissolved in DCM (5ml) and treated with TFA (6ml). Reaction stirred at room‘i(et’mﬁ aﬁg% for 3
hours. The reaction was - concentrated under reduced pressure and partitioned between ethyl acetate
and | M Na2CO3. The organic layer was further washed with 11Vl Na2C03 and brine before drying
over magnesium sulphate, filtration and concentPition under reduced pressure to give the desired

product (0,65, 8356 M ARBAAEHIBR)oR AR (lnd S Yot 41 (LH.5) and 1.19

(9H, s). LRMS; +ve ion 232 (M+H). Step E. .
R (2.5 Dimotny B L7 LRSI B ) IS 0 250, 46%)
[2,2-dimethyl-1SHBNWMBng RS, ICA653 0B 10 K23y irp Toy i|3kmia)e 6.80 (1H, d, J = 9.3Hz),

2R (2.2 Dimetg 5uQtpr 13, I R-A SO HRe U PRIAR0IA i (0,270 bl Jmmo) was dissolved
in DMF (5ml) and cooled in an ice-water bath before addition of HOB (O.1§g, 1.29mmol) and WSCDI

led b
(0.259, 1.29mmdtPREHCEbP- 9 ifhetR- BB O 89ddFbdioE Gdlitbn of
2,2-Dimethyl-IS{BigBemvé- ifih 244 diiididzol-5-yi)-propylamine (0.3g, 1 .29mmol). The reaction was
allowed to warm to room temperature and stirred for 18 hours. DMF was removed under reduced
pressure and the residue partitioned between ethyl acetate and IM IHICL The organic layerwas
separated and washed with IM HCI, saturated aqueous sodium bicarbonate solution and brine before
drying over magtesiEindRyfPritimdthydt S 2pbleoghdetiaiediarudiéryipduced 5 AUG 2006 30

pressure. ColumgosnRFARDY- ARRIG B ARHTIRG I AEiaIRIEAEd

2R-(2,2-Dimethyl-5-oxo0-[1,3]dioxolan-4S-yl)-4-methyl-pentanoic acid [2,2- ~
dimethyl-1S-(3-phenyl-[1,2,4]oxadiazol-5-yl)-propyl}-amide (0.26g, 0.6mmol)
was dissolved in methanol (5ml) and treated with 50% aqueous
hydroxylamine (0.2ml, 2.95mmol). Reaction stirred at room temperature for 3
hrs before concentration under reduced pressure. The product was
recrystallised from ethyl acetate/hexane to yield the desired product (0.11g,
41%).

1H-NMR; delta(CH30D), 8.06 (2H, m), 7.53 (3H, m), 6.21 (1H, s), 4.01 (1H, d,
J=7.5Hz), 2.99 (1H, m), 1.60 (1H, m), 1.50 (1H, m), 1.15 (1H, m), 1.10 (9H, s),
0.92 (3H, d, J = 6.6Hz) and 0.81 (3H, d, J = 6.5Hz).

13 C-NMR; delta (CH30D), 180.3, 176.7, 172.0, 169.7, 132.9, 130.5, 128.8,
128.4, 73.7,57.1,49.5, 39.5, 36.5, 27.3, 24.3 and 22.5.

LRMS; +ve ion 419 (M+H); -ve ion 417 (M-1).



hexane (1:4) lead to isolation of the desired product (0.26g, 46%). 1 H-NK/IR; delta (CDC13), 8.10
(21-1, m), 7.50 (31-1, m), 6.80 (1 H, d, J =9.31-12), 5.24 (1L H, cl, J = 9.31-1z), 4.55 (L H, d, J=5.1
Hz), 2.81 (1 H, m), 1.63 (31-1, s), 1.55 (31-1, s), 0.92 (31-1,d,J=6.1 Hz) and 0.89 (3H, d, J =
6.21-1z), LRMS; +ve ion 444 (M+H). Step F. 3R-[2,2-Dimethyl-1S-(3-phenyl-[1,2 4]p5(agl%z%& yi)-
propylcarbamoyl]-2S-hydroxy-5-methyl-hexanohydroxamic acid
2R-(2,2-Dimethyl-5-0x0-[1,3]dioxolan-4S-yl)-4-methyl-pentanoic acid [2,2 d imethyl-I S-(3-phen
yl-[1,2,4]oxad iazol-5-yl)-propyl]-a wide (0.26g, 036mmol) was dissolved in methanol (5ml) and treated
with 50% aqueoE[ még yIarnine (0.2ml, 2.95mmol). Reaction stirred at room temperature for 3 hrs
before concentration er reduced pressure. The product was recrystallised from ethyl
acetatelhexane to yield the desired product (0.1 Ig, 41%). 1 H-NMR; delta(CH30D), 8.06 (21-1, m),

(7.53 (3§-1, m), (aal{ixﬁtﬁbw-ﬁﬁdriylbﬂpsdpﬂmE[WXsam&oﬁbddzmy[g.Mé&ana56)331.50 (1H, m)(,]I 1|-15
1H,m), 1.10 1 J =6.51-12). 13 C-NMR,; delta
(CH30D), 180. 3@7% i)ﬁgqf%%'%%a}, 'f§§ 5[41%%}8}%]3 qf%%g 73.7,57.1, 49.5, 39.5, 36.5, 27.3, 24,3
and 22.5. LRMS; +ve ion 419 (M+H); -ve ion 417 (M-1). 1 5 AJG 2006 31 Example 3:

2R-[3-(4-Ethoxy-phenyl)-propyl]-N,-[IS-(5-thiophen-2-yl)-[1,2,4]oxadiazol-3-
yl)-2,2-dimethyl-propyl]-3S,N4-dihydroxy-succinami

S
N— \\
HO AN AL
ST A :
Scheme 3.
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Reagents and conditions. A: LIHMDS, AllBr, THF, -78 to RT; B: 4-OEt-phenylBr, P(o-Tal),, Pd(OAc),, NEL,,
CH,CN; C: 10%Pd/C, H,, MeOH; D: LiOH, MeOH, H,0; E: CuCl,, dimethoxyacetone, acetone;

F: pentafluoraphenol, WSC, HOAt, CH,Cl,; G: Amine (as detailed In Step E, Scheme 1), DMF;

H: aq.NH,OH, iPrOH



OH N HO,'0ON H OH 0 Scheme 3. CO2!pr Step ACO IPr St B GO 11'rstep C Ho-~n21prep 2
HO ( CO2iPr 0 Co 2 EtO Ho COIPr r _j(:~~CQO?r step D ~~C02H Step E =to Ho CO~Pr EtO Ho COH F
COH2StepFO#F Stepa Et, 00F EtO"1(0 1 00'J~N,00);N.0 N Step H S N=yr H N=y H Eto
0 0 EtO"1[:r HO N-OH Reagents and conditions. A: LIHMDS, A11Br, THF, -78 th RTAUB: 2006
4-OEt-pheny[Sr, P(o-TolL, Pd(OAc),, NEt,, CH3CN; C: 10%P(VC, H29 MeOH; D: LIOH, MeOH, H20;
E: CuQ,, dimethoxyacetane, acetone;
: 32

Example 3 was prepared as outlined in Scheme 3 using procedures described
below.

Step A: 2R-allyl-3S-hydroxy-succinic acid diisopropylester.

To a cold (-78C) solution of 28-Hydroxy-succinic acid diisopropyl ester (19.70
ml, 95 mmol) in THF (35 ml) was added LiHMDS (200 ml, 0.2 mol, 2.1 eq.)
dropwise. The reaction mixture was stirred at -78C for two hours and then at -
30C for 30 min. The reaction mixture was then cooled to -78C and allyi
bromide (12.36 ml, 0.14 mol, 1.5 eq.) was added dropwise. The reaction
mixture was allowed to warm to RT overnight. It was poured into a saturated
solution of NH4Cl/ice (200 ml). Extraction with AcOEt (3 X 200 ml) followed by
a wash with water (50 mi) and with brine (50 ml) afforded a yellow oil after
removal of the solvents under vacuum. Purification by flash chromatography
gave 2R-allyl-3S-hydroxy-succinic acid diisopropylester as a colourless oil
(7.76 g, de = 80%, 40% yield).

1H-NMR; delta (CDCI3), 5.77-5.88 (1H, m), 4.98-5.21 (4H, m), 4.22 (1H, brs),
3.18 (1H, bs), 2.87-2.94 (1H, m), 2.56-2.65 (1H, m), 2.40-2.48 (1H, m), 1.29
(6H,d, J =8.3 Hz)and 1.22 (6H, d, J = 6.3 Hz).

LRMS: +ve ion 281 (M+Na).

Step B: 2R-[3-(4-ethoxy-phenyl)-allyl]-3S-hydroxy-succinic acid diisopropyl

ester.

To a solution of 2R-allyl-3S-hydroxy-succinic acid diisopropylester (4.79 g,
18.5 mmol), 4-bromo phenetole (3.19 ml, 22.2 mmol, 1.2 eq.) and NEtz (6.22
ml, 44.6 mmol, 2.4 eq.) in CH3CN (40 ml), was added a sonicated (for 2 min)
suspension of P(O-Tol); (0.57 g, 2.22 mmol, 0.1 eq.) and Pd(OAc); (209 mg,
5%) in CHaCN (6 mil). The reaction mixture was heated to reflux for 2 hrs.
CH3CN was removed under vacuum. The crude was extracted with AcOEt (3
X 200 ml), washed with water (50 ml) and with brine (50 ml). A purification by
flash chromatography afforded the desired 2R-[3-(4-ethoxy-phenyl)-allyl]-3S-
hydroxy-succinic acid diisopropyl ester (5.92 g, 84% yield).



F. pentafluorophenol, WSC, HOAt, CHC1,; G: Amine (as detailed In Stop E, Scheme 1), DMF; H:
ag.NH20H , IPrOH 1 5 AUG 2006 32 Example 3 was prepared as outlined in Scheme 3 using
procedures described below. Step A: 2R-allyl-3S-hydroxy-succinic acid diisopropylester. To a cold
(-78C) solution of 2S-Hydroxy-succinic acid diisopropyl ester (19.70 ml, 95 mmd|)Sin*PRFRIES ml) was
added LiIHMDS (200 ml, 0.2 mol, 2.1 eq.) dropwise. The reaction mixture was stirred at -78C for two
hours and then at - 30C for 30 min. The reaction mixture was then cooled to -78C and allyl bromide
(12.36 ml, 0.14 mol, 1.5 eq.) was added dropwis&® The reaction mixture was allowed to warm to RT

%grni%hft-”lt was ﬂwmﬂ;i@mta@%@ﬁ?tefgzgwm géﬁé%ﬂﬁi/@w@q, &/ Edﬂgm?@"wh ﬁ\cgEti (3X
ml) followe wash wi er nd wi ml) afforded a yellow oil after
removal of the sd| P'/é’rﬁs Eﬁgggaaéﬁ%nnguﬁg ofby %§s$1q§rﬁ% é?ég 5h{! "ba‘%% J=
2R-allyl-3S-hydr@xi-Suidmict &2 datisapfcpylebey 323 Gdlodriéss HilHE). 2698;21e7=(86%, 40% yield). 1

H-NMR; delta (CRE 385 78-01A8 (120064 AB15mL (48 Lam, 4220 Hoflafish 18 (1 H, bs),
2.87-2.94 (1 H, rlg) é&gﬁ&% 1 H, m), 2.40-2.48 (11 H, m), 1.29 (61-1, d, J = 6.3 Hz) and 1.22 (61-1,
d,J=6.3Hz).L I\% h [Bh 281 (M+Na). Step B: 2R-[3-(4-ethoxy-phenyl)-allyl]-3S-hydroxy-succinic
acid diisopropy! 3M$: Feedasp@idiMoNaR-allyl-3S-hydroxy-succinic acid diisopropylester (4.79 g,
18.5 mmol), 4-bromo phenetole (3.19 ml, 22.2 mmol, 1.2 eq.) and NEt~ (6.22 ml, 44.6 mmol, 2.4 eq.)

in CH3CN (40 m), w nicated (for 2 min) _suspension of P(O-Tql)3 (0.57 g, 2.22 mmol,
0.1eq) ané Pd ((%Egg)a;é%%gr%zgeﬁgoxy-pthengll?-propylﬁgS-Hy&%oxy-succgn|c gcxd 81! opropyl g
ester.

To a solution of 2R-[3-(4-ethoxy-phenyl)-allyl]-3S-hydroxy-succinic acid
diisopropyl ester (129 mg, 0.34 mmol) in MeOH (10 ml) under an inert
atmosphere, was added 10%Pd/C (13 mg). H. was bubbled through the
resulting suspension for 30 min. The reaction mixture was then stirred under 1
atmosphere of Hz for 16 hrs. Pd/C was filtered off and the solvent removed
under reduced pressure to give 2R-[3-(4-ethoxy-phenyl)-propyl]-3S-hydroxy-
succinic acid diisopropyl ester (115 mg, 88% yield).

1H-NMR; delta (CDCl3), 7.08 (2H, d, J = 8.6Hz), 6.81 (2H, d, J = 8.6Hz), 4.97-
5.14 (2H, m), 4.20 (1H, dd, J = 7.3, 3.5Hz), 4.01 (2H, q, J = 7.0Hz), 3.18 (1H,
d, J = 7.3Hz), 2.77-2.83 (1H, m), 2.55-2.62 (2H, m), 1.45-1.94 (4H, m), 1.40
(3H, t, J = 7.0Hz) and 1.12-1.30 (12H, m). '

LRMS: +ve ion 402.0 (M+Na).

Step D: 2R-[3~(4-ethoxy-phenyl)-propyl]-3S-hydroxy-succinic acid.

To a solution of 2R-[3-(4-ethoxy-phenyl)-propyl]-3S-hydroxy-succinic acid
diisopropyl ester (4.78 g, 12.6 mmol) in THF/water (3:1, 120 ml) was added
NaOH (1.66 g, 41.5 mmol, 5.5 eq.). The reaction mixture was then stirred for
16 hrs at RT. The mixture was concentrated under reduced pressure and
acidify to pH = 3 by addition of HCI 1N. The hydroxy diacid was extracted with
AcOEt. The organic layer was dried over MgSO4 and the solvent removed
under reduced pressure to give the desired 2R-[3-(4-ethoxy-phenyl)-propyl]-
33-hydroxy-succinic acid (3.66 g, 85% vyield).



5%) in CH3CN (5 ml). The reaction mixture was heated to reflux for 2 hrs. CH3CN was removed
under vacuum. The crude was extracted with ACOEt (3 X 200 ml), washed with water (50 ml) and with
brine (50 ml). A purification by flash chromatography afforded the desired
2R-[3-(4-ethoxy-phenyl)-allyl]-3S- hydroxy-succinic acid diisopropyl ester (5.92 g1, §4@%J§|e,2ﬂ§'§ 15 AUG
20D6 33 1 H-NMR; delta (CDCI3), 7.28 (21-1, d, J = 8.8Hz), 6.83 (2H, d, J = MHz), 6.46 (11-1,d, J =
15.71-1z), 6.02-6.12 (11-1, m), 4.98-5.13 (21-1, m), 4.26 (1 H, dd, J = 7.1, MHz), 4.02 (2H, q, J =
7.0Hz), 3.23 (1 H, d, J = 7.1Hz), 2.92-2.97 (11-13*m), 2.68-2.79 (11-1, m), 2.49-2.62 (1H, m), 1.41

(23RH,[§,(1=7£ HZ)’I@F]IJNMB%%MI 3@37@7bm.0b|3ﬁ#§djﬁy% QBP&Q,%(W?)-d,Sttﬁ@&z), 4'|2?E' f
-[3-(4-ethoxy-ghenyl)- -3S- Xy-SUC cid_dilsogr ester, To a splytion o
2R-[3-(4-ethoxy-§l}1'gn‘ijll %r%ﬁ %@r{g@éJézTn?c%gadyg%éa%?o%@%e@eﬁa%g%9%34 mmol) in
MeOH (10 ml) untel §A-hé2t (4HinTosIhrd3hidssaddbdz).0%Pd/C (13 mg). H2 was bubbled through the

resulting suspengmgpn@imigqgmmgﬁtio@igﬂ)gtgggwm_ then stirred under 1 atmosphere of H2 for
16 hrs. Pd/C was filtered off and the solvent removed under reduced pressure to give

2R-[3-(4-ethoxy-phenyl)-propyl]-3S-hydroxy- succinic acid diisopropyl ester (115 mg, 88% vyield). |
H-NMR; delta (CBIeH3; 2R 2 dimethyl-S=avHA) 3B to{an-4S-yl)-5-¢hethpxy4pb@nB)14 (21-1, m), 4.20 (1
H, dd, J = 7.3. Mia}aftdtla@d-1, . J = 7.0Hz), 3.18 (1 H, d, J =7.31-12), 2.77-2.83 (11-1, m),
2.55-2.62 (21-1, m), 1.45-1.94 (41-1, m), 1.40 (31-1,t,J = 7.0Hz) and 1.12-1.30 (12H, m). LRMS: +ve
ion 402.0 (M+Na). Step D: 2R-[3-(4-ethoxy-phenyl)-propyl]-3S-hydroxy-succinic acid.

To a solution of 2R-[3-(4-ethoxy-phenyl)-propyl}-3S-hydroxy-succinic acid

(3.66 g, 12.3 mmol) in acetone (50 ml) under an inert atmosphere were added
dimethoxy propane (2.58 ml, 21 mmol, 1.7 eq.) and copper chloride (165 mg,
1.2 mmol, 0.1 eq.). The reaction mixture was stirred at RT for 16 hrs. The -
solvent was then removed under vacuum to give 2R~(2,2-dimethyl-5-oxo-
[1,3]dioxolan-4S-yl)-5-(4-ethoxy-phenyl)-pentanoic acid (4.03 g, 97% yield).
'"H-NMR; delta (CDCls), 7.08 (2H, d, J = 8.5Hz), 6.82 (2H, d, J = 8.5Hz), 4.48
(1H, d, J = 4.8Hz), 4.01 (2H, q, J = 7.0Hz), 2.91-2.98 (1H, m), 2.54-2.64 (3H,
m}), 1.23-2.20 (4H, m), 1.58 (3H, s), 1.53 (3H, s) and 1.40 (3H, t, J = 7.0Hz).
LRMS: +ve ion 359 (M+Na); -ve ion 335 (M-H).

Step F. 2R-(2,2-dimethyl-5-ox0-[1,3]dioxolan-4S-yl)-56-(4-ethoxy-phenyl)-
pentanoic acid pentafluorophenyl ester.

To a cold (0°C) solution of 2R-(2,2-dimethyl-5-ox0-[1,3]dioxolan-4S-yl)-5-(4-
ethoxy-phenyl)-pentanoic acid (4.03g, 12 mmol) and pentafiuoro phenol (2.43
g, 13.2 mmol, 1.1 eq.) in CH2Cl; (50 ml) was added WSC (2.54 g, 13.2 mmol,
1.1 eq.). The reaction mixture was allowed to warm to RT overnight. CH2Cl;
was removed under vacuum and the resulting crude reaction mixture was
dissolved in AcOEt (200 ml). The organic layer was washed with water (50
ml), NaHCOj3 st (20 ml) and finally with brine (20 ml). Solvent was removed
under reduced pressure to give an oil which was purified by flash
chromatography to furnish the expected 2R~(2,2-dimethy!-5-0x0-[1,3]dioxolan-
4S-yl)-5-(4-ethoxy-phenyl)-pentanoic acid pentafluorophenyl ester (3.94 g,
65% yield).



To a solution of 2R-[3-(4-ethoxy-phenyl)-propyl]-3S-hydroxy-succinic acid diisopropyl ester (4.78 g,
12.6 mmol) in THF/water (3:1, 120 ml) was added NaOH (1.66 g, 41.5 mmol, 5.5 eq.). The reaction
mixture was then stirred for 16 hrs at RT. The mixture was concentrated under redg edA\j)ressure and
acidify to pH = 3 by addition of HCI 1 N. The hydroxy diacid was extracted with AcOE:t. ezg%anic
layer was dried over MgS04 and the solvent removed under reduced pressure to give the desired
2R-[3-(4-ethoxy-phenyl)-propyl]- 3S-hydroxy-succinic acid (3.66 g, 85% yield). 1 5 AUG 2006 34 |
H-NMR; delta (CH30D), 7.07 (2H, d, J = MHz), 6379 (2H, d, J=8.6Hz), 4.23 (I H, d, J=5.8 Hz), 3.98
(2H, g, J = 7.0HzK-RiME; 218a({cHCh)) 7208322158, (2. 4A)) 683 (22 d ALl =18 4Nz ), $5¢3H, t, J=7.0 Hz).
LRMS: +ve ion 319, (M+Na); sve, i Z@_‘M )= E ’ -
2R-(2,2-dimethyl* -bglbg[l, ](c)ili\-ﬁ)z%o(%'ér?i -yﬁi -(ié%ﬁ% )?[2) S’ﬁ’-y?)“pﬁ'éﬁ‘% ’nzch4 %th'ré a solution of
2R-[3-(4-ethoxy-Hio&N) L S&ByIE $83h pir dxkRsLBRIRE dRild 1 @48y 1.2 3 fristdisirradetone (50 ml)
under an inert atmespdierg yverraMiged dimethoxy propane (2.58 ml, 21 mmol, 1.7 eq.) and copper
chloride (165 mg, 1,2 mmol, 0.1 eq.). The reaction mixture was stirred at RT for 16 hrs. The - solvent
was then removed under vacuum to give 2R-(2,2-dimethyl-5-oxo-
[1,3]dioxolan-4S-yl)-5-(4-ethoxy-phenyl)-pentanoic acid (4.03 g, 97% yield). 'H-NMR; delta (CDC13),
7.08 (2H, d, J = SR 1. BBR{(AHEtRox)Piéhi)plopf]-(-H S shmcpiina, w01 (2H, g, J = 7.CHZ),
2.91-2.98 (1 H, m),,2,54- %%%1 ) &ﬁﬁﬁgg@m%% % ,.S), 1.53 (3H, s) and 1.40 (3H, t,
J=7.0Hz). LR Szzi °é‘??8§ (mﬁ%ag;'ﬂ?ve o gBY N (t;egpr)L § e |
2R-(2,2-dimethyl-5-0x0-[1,3]dioxolan-4S-y]YB-(4-ethoxy-phenyl)- pentanoic acid pentafluorophenyl
ester. ‘ To a solution of 2R~(2,2-dimethyl-5-oxo-[1,3]dioxolan-43-yl)-5-(4-ethoxy-

phenyl)-pentanoic acid pentafluorophenyl ester (150 mg, 0.30 mmol) in

CH.ClI; (10 ml) was added 2,2-dimethyl-1S-(5-thiophen-2-yl)-[1,2,4]Joxadiazol-

3-yl)-propylamine (100mg, 0.42 mmol, 1.4 eq.). The reaction mixture was

stirred for 16 hrs and the solvent was removed under vacuum. The crude was

taken-up in AcOEt (70 ml) and washed with water (10 ml), then with NaxCO3

(10 ml) and finally with brine (10 ml). The solvent was dried over MgSO4 and

removed under reduced pressure to give the desired 2R-[3-(4-Ethoxy-phenyl)-

propyl]-N4-[1S-(5-thiophen-2-yl)-[1,2,4]oxadiazol-3-yl}-2,2-dimethyl-propyl]-

[1,3]dioxolan-4S-one (82 mg, 33% crude).

1H-NMR; delta (CDCl3), 7.88 (1H, m), 7.62 (1H, m), 7.20 (1H, m), 6.95 (2H, d,

J = 8.4Hz), 6.71 (2H, d, J = 8.4Hz), 6.55 (1H, d, J = 9.7Hz), 5.19 (1H, d,J =

9.7Hz), 4.56 (1H, d, J = 6.4Hz), 3.95 (2H, q, J = 7.0Hz),.2.64 (3H, bm), 1.84

(2H, m), 1.70 (2H, m), 1.62 (3H, s), 1.54 (3H, s), 1.38 (3H, t, J = 6.9Hz) and

1.02 (9H, s).

LRMS: +ve ion 556.0 (M+H).

Step H. 2R-[3-(4-Ethoxy-phenyl)-propyl]-N4-[1S-(5-thiophen-2-yl)-
[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-propyl]-3S,Ns-dihydroxy-succinamide

To a solution of 2R-[3~(4-Ethoxy-phenyl)-propyl]-N-[1S-(5-thiophen-2-yl)-
[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-propyl]-[1,3]dioxolan-4S-one (82 mg, 0.15
mmol) in ~PrOH (5 ml), was added an aqueous solution of hydroxylamine
(50%, 48 pl, 0.7 mmol, 5 eq.). The reaction mixture was allowed to stir at RT



To a cold (00C) solution of 2R-(2,2-dimethyl-5-ox0-[1,3]dioxolan-4S-yi)-5-(4- ethoxy-phenyl)-pentanoic
acid (4.03g, 12 mmol) and pentafluoro phenol (2.43 g, 13.2 mmol, 1.1 eq.) in CH2C12 (50 ml) was
added WSC (2.54 g, 13.2 mmol, 1.1 eq.). The reaction mixture was allowed to yv 1}1' %overmght
CH2C12 was removed under vacuum and the resulting crude reaction mixture was diss din
AcOEt (200 ml). The organic layer was washed with water (50 ml), NaHCO3,at (20 ml) and finally with
brine (20 ml). Solvent was removed under reduced pressure to give an oil which was purified by flash
chromatography to furnish the expected 2R-(2,2-dimethyl-5-0x0-[1,3]dioxolan-

4S-yl)-5-(4-etho I ent aC|d entafluoro henyl ster g,. 65% vield). 1 5 AUG 2006
35 1 oNMR: dolgt TE:%EVIl)rﬁ oYy e Eed presy Eireﬁg 'f?‘is 1a56 (1H,d, J=
6.01-1z), 4.01 (2vhich Was PUUF% bs mm\(qrpwqu: meae(mqmatommhﬁcy,glvgshz 08 (2H, m),
1.70-1.86 (2H, regqdired gaddus) (A58m@Hesd)and 1. 40 (3H t, J 7.01-1z). Step G.

2R-[3-(4- Ethoxy
[1,2 4]oxad|azol- - %Wzgc?ﬂggﬁﬁc#ﬁw I@ﬁ%}(ﬁ s Bl'gza so?uﬁt‘)?r? 8}H dd,
2R-(2,2-dimethydZ Sk} BH3iAbIdndB-HhiD. @@t(ﬂfk}ﬂpﬁ%w@&%(ﬂlﬂ.eﬁﬁid’r@éntaﬂuorophenyl ester

(150 mg, 0.30 mmwlhlm-ﬁeﬂg%@ﬂm wa&e@dm 22imeinyl4b ER-HHoPNendry))-[1,2,4]oxadiazol-
3-yi)- propylamlng n% d? I—P t4% rg 'Bple reaction mixture was stlrred for 16 hrs and the
solvent was remov er vacuum 2\ cru (NaS %aken -up in AcOEt (70 ml) and washed with water
(10 ml), then Wlth%@(ﬁ@"(ﬁ@%ﬂ)(%ﬁ&’ﬁhaw'Wit%rﬂw@ﬁ(m ml). The solvent was dried over MgSO4
and removed under reduced pressure to give the desired 2R-[3-(4-EthoxY-phenyl)- propyl]-N,-[l
S-(5-thiophen-2-yly[1,2,4]oxadiazol-3-yi~2,2-dimethyl-propyl]-

The compounds of Examples 4-17 were prepared by the method of Example

1 by parallel synthesis, using the appropriate acid chloride in Step D. The

products were purified by preparative HPLC:

Example 4

2S-Hydroxy-3R~[1S-(5-isopropyl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-
propylcarbamoyl]-5-methyl hexanohydroxarriic acid

Q
N
N ¢ ©
5 N
HO
HN_
OH

LRMS; +ve ion 407 (M+Na); -ve ion 383 (M-H)



[1,3]dioxolan-4S-one (82 mg, 33% crude). | H-NMR; delta (CDC13), 7.88 (1 H, m), 7.62 (1 H, m), 7.20
(A H, m), 6.95 (2H, d, J=MHz), 6.71 (2H, d, J = MHz), 6.55 (1 H,d, J=9.71-12),5.19 (1 H,d, J =
9,71-12), 4.56 (1 H, d, J = 6.41-12), 3.95 (2H, q, J = 7.0Hz), 2.64 (3H, bm), 1.84 {2HAfp), €0 (2H,
m), 1.62 (3H, s), 1.54 (3H, s), 1.38 (31-1,t,J = 6.91-1z) and 1.02 (9H, s). LRMS: +ve ion 556.0
(M+H). Step H. 2R-[3-(4-Ethoxy-phenyi~propyl]-N,-[IS-(54hiophen-2-yi)-
[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-propyl]-3S,N4-dihydroxy-succinamide To a solution of
2R-[3-(4-Ethoxy-phenyl)-propyi]-N,-[1 S-(5-thlopRén-2-yi)-
[1,2,4]oxadiazoI-3-yI)-2,2-dimethyl-propyl]-[l,3EQg gns4S-one (82 mg, 0.15 mmol) in WrOH (5 ml),
was added an aqueous solution of hydroxylamine (50%, 48 ~tl, 0.7 mmol, 5 eq.). The reaction mixture
was allowed to stir at RT 1 5 AU G 2006 36 for 16 hrs. The solvent was removed under reduced

pressure to yield2&aHyitrodySRWES-(BHfifard2doyl-pirepoatidezeh&ybe2thdisectiilomatography to give the

required product o%@): 5L d . H-NMR; delta(CH30D), 7.86 (21-1, m),
7.25 (1 H, dd PoRya sriphif el bt 1H.s). 4.03 (1 H, d,

J=7.6Hz), 3.87 (2H, q, J=6.96), 2.88 (1 H, m), 2.45 (21-1, bm), 1.53 (41-1, bm), 1.33 (3H, t, J=7.DHz)
and 1.06 (9H, s). LRMS: +ve ion 553.2 (M+N4&); -veyon 529.2 (M-H) The compounds of Examples 4-17
were prepared by the method of Example 1 by pardllel n@esis, using the appropriate acid chloride
in Step D. The products were purifie LCj Example 4 2S-Hydroxy-3R-[1
S-(5-isopropyl-[1,2,4]oxadiazol-3-yi)-2 =

|
HN. /

LRMS; +ve ion 431 (M+Na), -ve ion 407 (M-H).

Example 6

2S8-Hydroxy-3R-[1S~(5-cyclopentylmethyl-[1,2,4]Joxadiazol-3-yl)-2,2-dimethyl-
propyicarbamoyl]-5-methyl hexanohydroxamic acid

0
N
N ©
8 N’k/@
HO
HN
~OH

LRMS; +ve ion 425 (M+H), -ve ion 423 (M-H).



propylearbamoyll-5-methyl hexanohydroxarnic acid 0 N N, 0 H HO4 0 W~Ir HN, OH LRMS; +ve ion
407 (M+Na); -ve ion 383 (M-H) 1 5 AUG 2006 37 Example 5 2S-Hydroxy-3R-[l
S-(5-furan-2-yl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl- propylearbamoyl]-5-methyl hexgngbgdfﬁﬁéamic acid
OIN,0 NH4 ONO yHOY HN, OH LRMS; +ve ion 431 (M+Na), -ve ion 407 (M-H). Example 6
2S-Hydroxy-3R-[1S-(5-cyclopentylmethyl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-
propylcarbamoyl]-5-methyl hexanohydroxamic acid O N N, 0 HI

38

Example 7

2S-Hydroxy-3R-[1S-(5-thiopen-2-ylmethyl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-
propylcarbamoyl]-5-methyl hexanohydroxamic acid

N < \
H /w
N
HO © N

LRMS; +ve ion 461 (M+Na), -ve ion 437 (M-H).
Example 8

2S5-Hydroxy-3R-[1S-(5-ethyl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-
propylcarbamoyl]-5-methyl hexanohydroxamic acid

: 0
N~
N 20
H -
0 N/K,
HO
HN
“SOH

LRMS; +ve ion 393 (M+Na), -ve ion 369 (M-H).




Y~4 0N HO HN, OH LRMS; +ve ion 425 (M+H), -ve ion 423 (M-H). 1 5 AUG 2006 38 Example 7
2S-Hydroxy-3R-[1 S-(5-thiopen-2-ylmethyl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-
propylcarbamoyl]-5-methyl hexanohydroxamic acid ON, ONSON HO HN~OH tﬁr\g .. +ve jon 461
(M+Na), -ve ion 437 (M-H). Example 8 2S-Hydroxy-3R-[1 S-(5-ethyl-[1,2,4]oxadiazbl- %\ -dimethyl-
propylcarbamoyl]-5-methyl hexanohydroxamic acid O O O NHrl HO HNC OH LRMS; +ve ion 393
(M+Na), -ve ion 369 (M-H). 15 AUG 2006 39

39

Example 9

28-Hydroxy-3R-[1S-(5-cyclopentyl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-
propylcarbamoyl]-5-methyl hexanohydroxamic acid

O
N\
N 2
H _
0O N
HO
HN\

LLRMS; +ve ion 411 (M+H), -ve ion 409 (M-H).

Example 10

28-Hydroxy-3R-[15-(5-benzyl-{1,2,4]oxadiazol-3-yl}-2,2-dimethyl-
propylcarbamoyl]-5-methyl hexanohydroxamic acid

o

LRMS; +ve ion 433 (M+H), -ve ion 431 (M-H).




Example 9 2S-Hydroxy-3R-[1S-(5-cyclopentyl-[1,2,4]oxadiazol-3-yi)-2,2-dimethyl-
propylcarbamoyl]-5-methyl hexanohydroxamic acid 0 jN.-_ 0 NNHHN HO OH LRMS; +ve ion 411
(M+H), -ve ion 409 (M-H). Example 10 2S-Hydroxy-3R-[l 15 AUG 2006
S-(b-benzyl-[1,2,4]oyadiazol-3-yi~2,2-dimethyl- pro pylca rba moyll-5-methyl hexanohydroxamic acid O
N, NH10 OHO04J N ~1~1 HN~, OH LRMS: +ve lon 433 (M+H), -ve ion 431 (M-H). 1 5 AUG 2DO6
40 Example 11 2S-Hydroxy-3R-[l S-(5-isobutyl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-
propylearbamoyl]-5-methyl hexanohydroxamic aeid

Example 11

28-Hydroxy-3R-[1S~(5-isobutyl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-
propylcarbamoyl]-5-methyl hexanohydroxamic acid

0
N~
N 7 9
. H _
0 N .
HO
HN
“OH |

LRMS; +ve ion 421 (M+Na), -ve ion 397 (M-H).

Example 12

28-Hydroxy-3R-[1S-(5-tert-butyl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-
propylcarbamoyl]-5-methyl hexanohydroxamic acid

0
N\
N 2
H ——
0 N
HO
HN
“OH

LRMS; +ve ion 421 (M+Na), -ve ion 397 (M-H).




01~O0 NH YNON HO HN~, OH LRMS; +ve ion 421 (M+Na), -ve ion 397 (M-H). Example 12
2S-Hydmxy-3R-fl S-(5-tert-butyl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl- propyloarbamoyl]-5-methyl
hexanohydroxamic acid O I N-~ igjO HN H O HN~, 0 H LRMS; +ve ion 421 (M+lﬂ§),m/éa %%397
(M-H). 15 AU G 2006 41 Example 13
2S-Hydroxy-3R-[IS-(5-thlophan-2-yl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl- propylcarbamoyl]-5-methyl

hexanohydroxamic acid O N,, O
41

Example 13

28-Hydroxy-3R-[1S-(5-thiophen-2-yl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-
propylcarbamoyl]-5-methyl hexanohydroxamic acid '

0]
N\
N 2
H ——
0 N
HO / S
HN\ = B

OH

LRMS; +ve ion 425 (M+H), -ve ion 423 (M-H).
Also prepared, the diastereomer 2R~-hydroxy-3R-[1S-(5-thiophen-2-yl-

[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-propylcarbamoyl]-5-methyl
hexanohydroxamic acid

O

<

N
N/\</ 0
H —
0O N
HO / S

HN _
“SOH

M+H = 425.1, M+Na = 447.1, M-H = 423.0.



NH ON HO4'S HN-~I OH LRMS; +ve ion 425 (M+H), -ve ion 423 (M-H). Also prepared, the
diastereomer 2R-hydroxy-3R-[iS-(5-thiophen-2-yl-
[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-propylcarbamoyl]-5-methyl hexanohydroxamic acid 0 N-, N O
Fll~~~ HO4 Sy O N ::~ HNI-l OH M+H =425.1, M+Na = 447.1, M-H = 423.0. 1 5 RUYO 985 42
Example 14 2S-Hyd roxy-3R-[1 S-(5-(2,2-dimethyl-propyl)-[1,2,4]oxad iazol-3-yl)-2,2-
dimethyl-propylcarbamoyl]-5-methyl hexanohydroxamic acid O N-, NO H | HO HNC

42

Example 14

28-Hydroxy-3R-[1S-(5-(2,2-dimethyl-propyl)-[1,2,4]oxadiazol-3-y1)-2,2-
dimethyl-propylcarbamoyl]-5-methyl hexanohydroxamic acid

o=
\

HO

HN
“OH

LRMS; +ve ion 435 (M+Na), -ve ion 411 (M-H).

Example 15

238-Hydroxy-~-3R-[18-(5-p-tolyl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-
propylcarbamoyl]-5-methyl hexanohydroxamic acid

Q
N
7 0

P

O =

HO

HN
“SOH

LRMS; +ve ion 433 (M+H), -ve ion 431 (M-H).



OH LRMS; +ve ion 435 (M+Na), -ve ion 411 (M-H). Example 15 2S-Hydroxy-3R-[1
S-(5-p-tolyl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl- propylcarbamoyl]-5-methyl hexanohydroxamic acid O
N-,O NH ON HO 1 HNC | OH LRMS; +ve ion 433 (M+H), -ve ion 431 (M-H).1155 AA‘U G_ 2006 43
Example 16 2S-Hydroxy-3R-[IS-(5-cyclopropyl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl- 2006
propyicarbamoyl]-5-methyl hexanohydroxamic acid O N-~0 NH HOON HN'~, 0 H LRMS; +ve ion
405 (M+Na), -vo ion 381 (M-H). Example 17 2S-Hydroxy-3R-[l
S-(5-methyl-[1,2,4]oxadiazol-3-yi)-2,2-dimethyl- 43

Example 16

28-Hydroxy-3R-[1S-(5-cyclopropyl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-
prbpylcarbamoyl]—S—methyl hexanohydroxamic acid

0
N\
}\N 720,
H —
o) N
HO
HN i
SOH

LRMS; +ve ion 405 (M+Na), -ve ion 381 (M-H).

Example 17

28-Hydroxy-3R-[18~(5-methyl-[1,2,4]oxadiazol-3-yl}-2,2-dimethyl-
propylcarbamoyl]-5-methyl hexanohydroxamic acid

0
N
72"
H —
0 N
HO
HN._



propylcarbamoyl]-5-methyl hexanohydroxamic acid O N-,0 N H y 0 HO4 HNI~ OH 1 5 AUG 2006 44
1 H-NMR; delta(CH30D), 8.26 (1 H, d, J=9.4Hz), 5.02 (1 H, d, J=9.5Hz), 4.02 (1 H, d, J=6.4Hz), 2.89
(A H, m), 2.57 (3H, s), 1.61 (1 H, m), 1.44 (1 H, m), 1.22 (I H, m), 1.00 (9H, s) 13%Né\ﬂ§;éa@ta
(CH30D), 178.6,176.1, 171.9,170.7,73.5, 55.6, 49.5, 39.9, 36.2, 27.6, 26.6, 24.2,

LRMS; +ve ion 379 (M+Na), -ve ion 355 (M-H). The compounds of Examples 18-19 were prepared by
the method of Example 2, by using the appropriate nitrile in Step C and/or the appropriate amino acid
residue in Step A: Example 18 2S-Hydroxy-3R-#6-(3-isopropyl-[1,2,4]oxadiazol-3-ylY2,2-dimethyl-

gfogy'gaggégmy@?- IMLRSEIEBKIRATIRAE SN 08 U1 BB, degp(erison). 12
H, d, J=6.4Hz), 2.89 (1H, m), 2.57 (3H, s), 1.61 (1H, m) 1.44 (1H, m), 1.22
(1H m), 1.00 (9H, s)
13 C-NMR; delta (CH30D), 178.6, 176.1, 171.9, 170.7, 73.5, 55.6, 49.5,
39.9, 36.2, 27.6, 26.6, 24.2, 22.7 and 12.4,
LRMS; +ve ion 379 (M+Na), -ve ion 355 (M-H).

The compounds of Examples 18-19 were prepared by the method of Example
2, by using the appropriate nitrile in Step C and/or the appropriate amino acid
residue in Step A:

Example 18

2S-Hydroxy-3R-[1S-(3-isopropyl-[1,2,4]oxadiazol-3-y1)-2,2-dimethyl-
propylcarbamoyi]-5-methyl hexanohydroxamic acid

HO

1H-NMR; delta(CH30D), 5.12 (1H, s), 3.98 (1H, d, J = 7.5Hz), 3.06 (1H, m),
2.92 (1H, m), 1.61 (1H, m), 1.43 (1H, m), 1.31 (6H, d, J = 6.9Hz), 1.14 (1H,
m), 1.03 (9H, s), 0.89(3H, d, J = 6.7Hz), 0.81(3H, d, J = 6.8Hz).

13 C-NMR; delta (CH30D), 179.7, 176.6, 176.5, 172.0, 73.7, 56.9, 49.2, 39.5,
36.5, 28.3, 27.3, 24.5, 22.3, 21.2 and 21.1.

LRMS; +ve ion 385 (M+H), -ve ion 383 (M-H).



2.92 (1 H, m), 1,61 (1 H, m), 1.43 (1 H, m), 1.31 (6H, d, J = 6.9Hz), 1.14 (1 H, m), 1.03 (9H, s),
0.89(3H, d, J = 6.7Hz), 0.81(3H, d, J = 6.8Hz). 13 C-NMR; delta (CH30D), 179.7,176.6. 176.5,172.0,
73.7,56.9, 49.2, 39.5, 36.5, 28.3, 27.3, 24.6, 22.3, 21.2 and 21.1. LRMS; +ve ion 385 8M+Hg, -ve ion
383 (M-H). 15 AUG 2006 45 Example 19 15 AUG 2006
2S,NI-Dihydroxy-3R-isobutyl-N4-[2-methyl-1S-(3-phenyl1-[1,2,4]oxadiazol-5-yl)- propyl]-succinamide O
IN YO HO Y HN, OH 1 H-NMR; delta(CH30D), 8.05 (2H, m), 7.52 (3H, m), 5.14 (1 H, d, J = 7.2Hz),
4.00 (LH,d,J=7.7Hz), 2.91 (11 H, m), 2.36 (1 4, m), 1.63 (1 H, m), 1.54 (11 H, m), 1. 16 (1H,m),
1.09 (3H, d, j=6.81-1z), 1.00 (31-1, d, J = 6.BHz), 0.95(3H, d, J =6.3Hz), 0.84(3H, d, J = 6.3Hz). 13
C-NMR; delta (CH30D), 181.0,176.8,172.0,16 .9}%%2.2 130.5,128.7, 128,4, 73.7, 54.3, 49.6, 39.5,
33.3.27.2, 24.4, 22.5, 19.8 and 19.4. LRMS; +7&IBA%5Y (M+Na), -ve ion 403 (M-H). The compounds
of Examples 20-23 were prepared by the method of Example 2, by using the appropriate nitrile in Step

C and/or the apRQR[jaihMAIRE- SRIGERBINE- P SEeR M ST SERNESIs ARoiagi apprsgrjate chiral
succinate in SteB E is detajled within WO 94121625. 15 AUG 2006 46

ropylj-succinamide
O I/
O
N N
H \
0] N /
HO
HN.
OH

1H-NMR; delta(CH30D), 8.05 (2H, m), 7.52 (3H, m), 5.14 (1H, d, J = 7.2Hz),
4.00 (1H, d, J = 7.7Hz), 2.91 (1H, m), 2.36 (1H, m), 1.63 (1H, m), 1.54 (1H,

. m), 1.16 (1H,m), 1.09 (3H, d, J = 6.8Hz), 1.00 (3H, d, J = 6.8Hz), 0.95(3H, d, J
= 6.3Hz), 0.84(3H, d, J = 6.3H2).
13 C-NMR; delta (CH30D), 181.0, 176.8, 172.0, 169.9, 132.9, 130.5, 128.7,
128.4,73.7, 54.3, 49.6, 39.5, 33.3, 27.2, 24 4, 22.5, 19.8 and 19.4.
LRMS; +ve ion 427 (M+Na), -ve ion 403 (M-H).

The compounds of Examples 20-23 were prepared by the method of Example
2, by using the appropriate nitrile in Step C and/or the appropriate amino acid

residue in Step A. The synthesis to the appropriate chiral succinate in Step E

is detailed within WO 94/21625.



Example 20 2S-Allyi-5-methyl-3R-[2-phenyl-1S-(3-phonyl-[1,2,4]oxadiazol-6-yl)-
ethylcarbamoyl]-hexanohydroxamic acid 0 fO, N NH O IN TAHN, OH 1 H-NMR; delta (CH30D), 9.13
(11 H, d, J = 8.26Hz), 8.05 (21-1, m), 7.65 (31-1, m), 7.25 (5H, m), 5.66 (11 H, Y, BUG ¢I0EH, m), 4.90
(21-1, m), 4.50 (11 H,s) 3.61 (1 H, did, J =13.92, 4.841-11z7), 3.17 (1 H, dd, J 13.92,10.901-1z), 2.60
(2 H, m), 2.0 (21-1, m), 1.50 (31-1, m), 1.0 (31-1, d, J 6.51-12), 0.96 (31-1, d, J 6.61-11z). 13C-NMR;
delta (CH30D), 181.0,177.0,172.7,138.0,136.5,133.,130.8, 130.6,130.5,130.1,128.7,128.7,117.7,48.4,
48.3,42.1, 39~5, 36.2,27.1, 24.9 and 22.0. Exanple 21
23-AIIyI-6-methyl-3R-[2-phenyI-IS-(3-isopropyI-gQg,,,ﬁ}@(§\§Jiazol-5-y|)-
ethyloarbameyl]-hexanohydroxamic acid 0 01 ,,,eN NH T HN,ON OH 15 AUG 2006

28-Allyl-5-methyl-3R-[2-phenyl-1S-(3-phenyl-{1,2,4]oxadiazol-5-y)-
ethylcarbamoyl]-hexanohydroxamic acid

1H-NMR; delta (CH30D), 9.13 (1H, d, J = 8.26Hz), 8.05 (2H, m), 7.55 (3H,
m), 7.25(5H, m), 5.66 (1H, m), 5.45 (1H, m), 4.90 (2H, m), 4.50 (1H,s)
3.51 (1H, dd, J = 13.92, 4.84Hz), 3.17 (1H, dd, J = 13.92, 10.90Hz), 2.50
(1H, m), 2.0 (2H, m), 1.50 (3H, m), 1.0 (3H, d, J =6.5Hz), 0.96 (3H,d, J =
6.6Hz).

13C-NMR; delta (CH30D), 181.0, 177.0, 172.7, 138.0, 136.5, 133., 130.8,
130.6, 130.5, 130.1, 128.7, 128.7, 117.7, 48.4, 48.3, 42.1, 39.5, 36.2, 27 .1,
24,9 and 22.0.

Example 21

28-Allyl-5-methyl-3R-[2-phenyl-1S-(3-isopropyl-[1,2,4]oxadiazol-5-yl)-
ethylcarbamoyl}-hexanohydroxamic acid




47 'l H-NMR; delta (DIVISO), 10.28 (1 H, s), 8.64 (1 H, d, J=6.2Hz), 8.64 (1 H, br s), 7.25 (5H, m),
6.45 (2H, m), 4.51 (1 H, m), 4.30 (2H, m), 3.15 (1 H, m), 2.85(2H,m), 2.20(1H,dt,J=10.6,3.12H2z),
1.70(2H, m), 1.25(6H,d, J=6.9IHz), 0.70(IH,m), 0.52(3H,d,J=6.4Hz),0.48(3H,d,J=614H2)y L frg\NMR;
delta(MEOD), 179.0,175.6,175.5,171.3,136.6,135.0,129.2, 128.6,127.3,116.4,48.7, 46.9,40.6, 38.1,
34.8, 26.9, 25.6, 23.5, 20.7 and 19.9. Example 22 2S-Allyl-5-methyl-3R-[2-phenyl-I
S-(3-methyl-[1,2,4]oxadiazol-5-yi)- ethylcarbamoyl)-hexanohydroxamic acidOH\0 ~, ;INN O Nj~
HN, OH 1 H-NMR; delta (CH30D), 8.98 (1 H, d, HMg.a1 Hz), 7.27 (5H, m), 5.51 (21-1, m), 4.85 (21H,
m), 3.41 (1 H, dd, J=14.0, 5.0Hz), 3.14 (1 H, dd, J=14.0, 10.97Hz), 2.47 (1 H, dt, J=1 1.0, 3.25Hz),

216 (314, ), 200 bk ook, 20071 JOURIN, 150 8@ fla15p.6H2).0.02(3H
J=6.6Hz), 13C-NMR; de[taé‘CH 0D), 172.62,168.27,133,59,132.07,126.34,125.66, 124.28,

113.36,45.19 44 43087y 349 H1ME 45 #hahs-348 g 323 (Hsmhuc 2006 48
Example 23 2S-A8§1(3R-[2)2 2180 ¢thlyldt S BrBedinaHz)2 NToxatiazo)-5Ha% (6H, d,

J=6.91Hz), 0.70 (1H, m), 0.52 (3H, d, J=6.4Hz), 0.48(3H, d, J=6.4Hz).
13C-NMR; delta (MEOD), 179.0, 175.6, 175.5, 171.3, 136.6, 135.0, 129.2,
128.6, 127.3, 116.4, 48.7, 46.9, 40.6, 38.1, 34.8, 26.9, 25.6, 23.5, 20.7 and
19.9.

Example 22 -

25-Allyl-5-methyl-3R-[2-phenyl-1S-(3-methyl-[1,2,4]oxadiazol-5-yl)-
ethylcarbamoyl]-hexanohydroxamic acid

1H-NMR; delta (CH30D), 8.98 (1H, d, J=8.41Hz), 7.27 (5H, m), 5.51 (2H,
m), 4.85 (2H, m), 3.41 (1H, dd, J=14.0, 5.0Hz), 3.14 (1H, dd, J=14.0,
10.97Hz), 2.47 (1H, dt, J=11.0, 3.25Hz), 2.16 (3H, s), 2.00 (1H, dt, J=11.40,
3.30Hz), 1.80 (1H, m), 1.15 (1H, m), 0.98 (3H, d, J=6.6Hz), 0.92 (3H, d,
J=6.6Hz).

13C-NMR; delta (CH30D), 172.62, 168.27, 133.59, 132.07, 126.34, 125.66,
124.28, 113.36, 45.19, 44.04, 43.95, 37.61, 35.15, 31.75, 22.72, 20.44,
17.59 and 7.36.



propylcarbamoyl]-5-methyl-hexanohydroxamir acid 0 01 N H . fx, -~ O N HN, OH IH-NMR; delta
(CH30D), 8.81 (11H, d, J=8.59Hz), 7.65 (1H, m), 5.70 (1H, m), 5.15 (1 H, d, J=8,62Hz), 4.95 (21-1,
m), 2.60 (1 H, dt, J=I 1. 10, 3.1 GHz), 2.39 (31-1, s), 1.38 (11 H, dt, J=I 3.10, 3.33{—%), .31{&1 H, m),
0.98 (1 H, m), 0.98 (91-1,s), 0.86(3H, d, J=6.6Hz), 0.84(3H, d, J=6.6Hz). The comp POt §<amp|e
24 was prepared by the method of Example 2. The synthesis to the appropriate chiral succinate in
Step E is detailed within WO 95/19966 Example 24
3R-[2,2-Dimethyl-1S-(3-phenyl-[1,2,4]oxadiazol-3%lypropylcarbamoyll-5- methyl-hexanohydroxamic
acid 0N O, N H4 HN, 0 N-10 OH 15 AU G 2@aifdlLBIVIS; +ve ion 403.5 (M+H), -ve ion 401.3
(M-H). The compound of Example 25 was prepared by the method of Example 2, by using the
appropriate nitrile in Step C and/or the appropriate amino acid residue in Step A. The synthesis to the
appropriate chirdBshbdmBr2ir-dimpteyl-13-(3-methyl-[1,2,4Joxadiazol-5-yi)-

propylcarbamoyl]-5-methyl-hexanohydroxamic acid

O i
(0§
‘ N
W:Fi;d \ /IK
0 N
& HN\OH

1H-NMR; delta (CH30D), 8.81 (1H, d, J=8.59Hz), 7.65 (1H, m), 5.70 (1H,
m), 5.15 (1H, d, J=8.62Hz), 4.95 (2H, m), 2.60 (1H, dt, J=11.10, 3.16Hz),
2.39 (3H, s), 1.38 (1H, dt, J=13.10, 3.33Hz), 1.31 (1H, m), 0.98 (1H, m),
0.98 (9H,s), 0.86(3H, d, J=6.6Hz), 0.84(3H, d, J=6.6Hz).

The compound of Example 24 was prepared by the method of Example 2.
The synthesis to the appropriate chiral succinate in Step E is detailed within
WO 95/19956

Example 24

3R-[2,2-Dimethyl-1S-(3-phenyl-[1,2,4]oxadiazol-5-yl)-propylcarbamoyl]-5-
methyl-hexanohydroxamic acid




is detailed within WO 97/02239. Example 25
2S-Methoxy-5-methyl-3R-[IS-(3-methyl-[1,2,4]oxadjazol-5-yi)-2-phenyl-
ethylcarbamoyi]-hexanohydroxamic acid 0 01 N N H 0 0 Nj~ HN, OH | H-NMR; dejtaA\(GHB@D), 7.14
(51-1, m), 5.34 (1 H, m), 3.38 (1 H, d, J=9.68Hz), 3.20 (21-1, m), 3.02 (31-1, s), 2.65 (1 H, m), 2.22
(31-1, s), 1.35 (21-1, m), 0.90 (1 H, m), 0.73 (31-1, d, J=6.55Hz), and 0.70 (31-1, d, J=6.57Hz). 15
AUG 2006 so The compounds of Example 26 and 27 were prepared by the method of Example 2. The
synthesis to the appropriate chiral succinate in 3tep E is detailed within WO 92113831 using methods
analogous to those described in WO 95/32944. Example 26
3R-[2,2-Dimethyl-IS-(3-phenyl-[1,2,4]oxadiazol-5-yl)-propyicarbamoyl]- heptadecanoic acid 0 01 N H,
% 0 0 N-10 | H-NMR; delta(CH30D), 8.05 (21-1, m), 7.49 (31-1, m), 5.22 (1 H, s), 2.93 (1 H, m), 2.65
(1 H, dd, J=9.8, 1R#MSz & 33 A0BI5IN HiB 46 i®@e 13 (VBIR)(1 H, m),

The compound of Example 25 was prepared by the method of Example 2, by
using the appropriate nitrile in Step C and/or the appropriate amino acid
residue in Step A. The synthesis to the appropriate chiral succinate in Step E
is detailed within WO 97/02239.

Example 25

2S-Methoxy-5-methyl-3R-[1S-(3-methyl-[1,2,4]oxadiazol-5-y1)-2-pheny!-
ethylcarbamoyl]-hexanohydroxamic acid

1H-NMR; delta (CH30D), 7.14 (5H, m), 5.34 (1H, m), 3.38 (1H, d,
J=9.68Hz), 3.20 (2H, m), 3.02 (3H, s), 2.65 (1H, m), 2.22 (3H, s), 1.35 (2H,
m), 0.90 (1H, m), 0.73 (3H, d, J=6.55Hz), and 0.70 (3H, d, J=6.57Hz).



1.43 (11 H, rn), 1.26 (24H, m), 1. 10 (91-1, s) and 0.89 (31-1, m). LRMS; +ve lon 528.4 (M+H).
Example 27 3R-[2,2-Dimethyl-1S-(3-phenyl-[1,2,4]oxadiazol-5-yl)-propylcarbamoyl]- nonadecanoic
acid 1 5 AUG 2006 510 "0, N H, OH LRMS; +ve ion 556.2 (M+H). The compouhg ofUExagele 28
was prepared by the method of Example 1. The synthesis to the appropriate chiral succinate in Step
H is detailed within WO 92113831 using methods analogous to those described in WO 95132944.
Example 28 6-(4-Chloro-phenyl)-3R-[2,2-dimethyl-1 S-(5-phenyl-[1,2,4]oxadiazol-3-yi)-
propyicarbamoyll-hexanoic acid O N /N, 0 qj H4 N OH 1 H-NMR; delta(CH30D), 8.07 (211, m), 7.61
(3H, m), 6.93 (4Hherobibbfds-bf Bxam@ld 26 &hdry, Reve diledansy by hédhbthopjand 1.07 (9H, s). 13
CNMIR, delta (GHENR) 3R A fthdeid 1o Lfcprkd kP beirkD 51D, 129.4, 1257, 56.7.

43.8, 39.0, 36.3, 36.1, 34.1
is detailed WIthln WO 92/13831 using methods analogous to those described

in WO 95/32944.
Example 26

3R-[2,2-Dimethyl-1S-(3-phenyl-[1,2,4]oxadiazol-5-yl)-propylcarbamoyl]-

heptadecanoic acid

1H-NMR; delta(CH30D), 8.05 (2H, m), 7.49 (3H, m), 5.22 (1H, s), 2.93 (1H,
m)', 2.65 (1H, dd, J=9.8,16.7Hz), 2.38 (1H, dd, J=4.6,16.6Hz), 1.52 (1H, m),
1.43 (1H, m), 1.26 (24H, m), 1.10 (9H, s) and 0.89 (3H, m).

LRMS; +ve ion 528.4 (M+H).

Example 27

3R-[2,2-Dimethyl-1S-(3-phenyl-{1,2,4]oxadiazol-5-yl}-propylcarbamoyl]-
nonadecanoic acid




27.4. LRIVIS; +ve ion 506.2 (M+Na), -ve ion 482.4 (M-H). 1 5 AUG 2006 52 Also prepared, the
diastereomer 6-(4-Chloro-phenyl)-3R-[2,2-dimethyl-'l R-(5-
phenyl-[1,2,4]oxadiazol-3-yl)-propylcarbamoyl]-hexanoic acid 0 N, 0 N-"~~H O N cl, H M+H 485,
M+Na = 507.2, M-H 482.6. The compounds of Examples 29 and 30 were preparea %yptqﬁ Ai8hod of
Example 1. Example 29 3R-[2,2-Dimethyl-1 S-(54hiophen-2-yl-[1,2,4]oxadiazol-3-yl)-propylcarbamoyl]-
2S-hydroxy-5-methyl-hexanoic acid 0 4j IN, NI1H ON S HO OH 1) | H-NMR; delta (01-130D), 7.95 (1
H, m), 7.87 (1 H, d, J = 5.0Hz), 7.28 (1 H, m), 545 (1 H, s), 4.18 (2H, d, J = 6.4Hz), 2.94 (11 H, m),
1.68 (1 H, m),1.48 (1 H, m), 1.31 (11 H, m), 1.06 (911, s). 0.88 (3H, d, J =6.4117) and 0.82 (3H, d, J =
6.5Hz).

OH
LRMS; +ve ion 556.2 (M+H).

The compound of Example 28 was prepared by the method of Example 1. -
The synthesis to the appropriate chiral succinate in Step H is detailed within
WO 92/13831 using methods analogous to those described in WO 95/32944.

Example 28

6-(4-Chloro-phenyl)-3R-[2,2-dimethyl-1S-(5-phenyl-[1,2,4]oxadiazol-3-yl)-
propylcarbamayl]-hexanoic acid

ox=
\

Cl
OH

1H-NMR; delta(CH30D), 8.07 (2H, m), 7.61 (3H, m), 6.93 (4H, m), 5.15 (1H,
s), 2.94 (1H, m), 2.5 (4H, m), 1.5 (4H, m) and 1.07 (9H, s).

13 C-NMR; deita (CH30D), 178.0, 177.1, 142.6, 134.6, 132.7, 131.0,
130.8, 129.5, 129.4, 125.7, 55.7, 43.8, 39.0, 36.3, 36.1, 34.1, 30.3 and
27.4.

LRMS; +ve ion 506.2 (M+Na), -ve ion 482.4 (M-H).



LRMS; -ve ion 408.2 (M-H). 1 5 AUG 2006 53 Example 30
3R-[1S-(5-Furan-2-yl-[1,2,4)oxadiazol-3-yl)-2,2-dimethyl-propylearbamoyl]-2S-
hydroxy-5-methyl-hexanoic; acid 0 j ZIN, 0 NH4 ONO HOY Y ~~lux On | H-NMIR; gettayfsH30D),
7.88(1H,s),7.45(11-1,d,J=3.61-12),6.74 (L H, m), 5.15(1 H, s), 4.18 (21-1,d, J =6.41-1z), 2.91
(1 H,m),1.65(1H,m),1.50(1H, m), 1.31 (1 H, m), 1.06 (91-1, s), 0.88 (31-1, d, J =6.41-17) and
0.82 (31-1, d, J = 6.51-1z). LRIVIS; -ve lon 392.2 (M-H). The compounds of Example 31 and 32 were
prepared by the method of Example 2. The synt?%esis to the appropriate chiral succinate in Step E is

detailed within VAR3E8ER2r4A0 theidgshecapiopiiaBhiirphayly)veRjz2 aimeyejpprAtsImethyl iodide

R e

dihydroxy-3R-(3-phenyl-allyl)-succinamide 1 5 AUG 2006 54

Q z
: /N\ 0
N
0O N
Cl
OH

M+H = 485, M+Na = 507.2, M-H = 482.6.

The compounds of Examples 29 and 30 were prepared by the method of

Example 1.

Example 29

3R-[2,2-Dimethyl-1S-(5-thiophen-2-yl-[1,2,4]Joxadiazol-3-yl)-propylcarbamoyl]-
25-hydroxy-5-methyl-hexanoic acid

ox=z
\

HO I p
OH
1H-NMR; delta (CH30D), 7.95 (1H, m), 7.87 (1H, d, J = 5.0Hz), 7.28 (1H, m),
5.15 (1H, s), 4.18 (2H, d, J = 6.4Hz), 2.94 (1H, m), 1.68 (1H, m), 1.48 (1H, m),
1.31 (1H, m), 1.06 (9H, s), 0.88 (3H, d, J = 6.4Hz) and 0.82 (3H, d, J = 6.5Hz).
LRMS; -ve ion 408.2 (M-H).



010,N NH4 0 HO HIN, OH 1 H-NMR,; delta(CH30D), 7.95 (2H, d, J=7.2Hz), 7.53 (1 H, m), 7.48
(21-1, ), 7.09 (21-1, d, J=6.4Hz), 6.91 (31-1, m), 6.31 (1 H, d, J=1 5.81-17), 6.04 (1 H, r), 5.26 (1 H,
s), 4.14 (1 H, d, J=7.6Hz), 3.02 (1 H, m), 2.46 (1 H, m), 2.37 (1 H, rn) and 1.07 (93[-51, i% 13 C-NMR;
delta (CH30D), 179.8, 175.9, 172.0, 169.6, 138.8, 134.0, 132.8, 130.4, 129.7, 128. %\L %.3”,%28.4,
127.3, 73.2, 56.5, 51.3, 36.8 and 34.0. LRMS; +ve ion 501.2 (M+Na), -ve ion 477,4 (M-H). Example
32 2R-Cyclopentylmethyl-3S,N4-dihydroxy-N,-[1 S-(3-isopropyl-[1,2,4]oxadiazol-
5-yl)-2,2-dimethyl-propyi]-suc6inamide 0 10, N RBH HO04 0' O N -I\r- HN, OH 1H-NMR; delta(CH30D),
5.13 (11-1, s), 3.99 (11-1, d, J=7.7Hz), 3.06 (]g%aﬁ)bf 7 (1 H, m),1.83 (1 H, m),1.72 (1 H, m),
1.63-1.39 (61-1, bm), 1.31 (61-1, d, J=6.gHz), 1. (‘ , ), 1.03 (9H, s) and 1.02 (21-1, m).

3R-[18-(5-Furan-2-yl-[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-propylcarbamoyl]-2S-
hydroxy-6-methyl-hexanoic acid

0
N<
NN ©
H =
0 N o)
HO |
OH /

1H-NMR; delta (CH30D), 7.88 (1H, s), 7.45 (1H, d, J = 3.6Hz), 6.74 (1H, m),
5.15 (1H, s), 4.18 (2H, d, J = 6.4Hz), 2.91 (1H, m), 1.65 (1H, m), 1.50 (1H, m),
1.31 (1H, m), 1.06 (9H, s), 0.88 (3H, d, J = 6.4Hz) and 0.82 (3H, d, J = 6.5Hz).
LRMS; -ve ion 392.2 (M-H).

The compounds of Example 31 and 32 were prepared by the method of

Example 2. The synthesis to the appropriate chiral succinate in Step E is
detailed within WO 94/02446 using the appropriate cinnamyl bromide or

cyclopentylmethyl iodide instead of the methallyl iodide as detailed in the
aforementioned patent.

Example 31

N4-[2,2-Dimethyl-1S-(3-phenyl-[1,2,4]oxadiazol-5-yl)-propyl]-2S,N+-
dihydroxy-3R-(3-phenyl-allyl)-succinamide




15 AUG 2006 55 13 C-NMR; delta (CH30D), 179.6, 176.6, 176.5, 172.0, 73.6, 56.8, 50.8, 39.6, 36.7,
36.5, 34.7, 33.6, 28.3, 27.2, 26.5 and 21.2. LRMS; +ve, ion 411.2 (M+H), -ve ion 409.6 (M-H). The
compounds of Examples 33 - 35 were prepared by the method of Example 3 using the appropriate
aryl bromide in Step B. Example 33 15 AUG 2006
2R-[3-(3,6-Bis-trilluoromethyl-phenyl)-propyl]-N,-[2,2-dimethyl-1S-(5-thiophen-
2-yl-[1,2,4]oxadiazol-3-ylypropyipS,N4-dihydroxy-succinamide 0 HO CF3_~qNN, 0 Ij'J, H ON S
CF3 HN, OH 1 H-NMR; delta(CH30D), 8.38 (1 H54l, J=9.4Hz), 7.86 (1L H, s), 7.75 (3H, bs), 7.4 (1 H, d,
J=3.5Hz), 6.7 (1 H, m), 5.12 (1 H, d, J=9.4Hz), 4.26 (1 H, d, J=4.0Hz), 2.8 (31-1, bm), 1.8 (4H, bm)
and 1.0 (911 s) LRMS; +ve ion 623.2 (M+H) -ve on Q21 (M H). Example 34

1H-NMR; delta(CH30D), 7.95 (2H, d, J=7.2Hz), 7.53 (1H, m), 7.48 (2H, m),
7.09 (2H, d, J=6.4Hz), 6.91 (3H, m), 6.31 (1H, d, J=15.8Hz), 6.04 (1H, m),
5.26 (1H, s), 4.14 (1H, d, J=7.6Hz), 3.02 (1H, m), 2.46 (1H, m), 2.37 (1H, m)
and 1.07 (9H, s).

13 C-NMR; delta (CH30D), 179.8, 175.9, 172.0, 169.6, 138.8, 134.0, ‘
132.8, 130.4, 129.7, 128.9, 128.4, 128.4, 127.3, 73.2, 56.5, 51.3, 36.8
and 34.0.

LRMS; +ve ion 501.2 (M+Na), -ve ion 477.4 (M-H).

Example 32

2R-~Cyclopentylmethyl-3S,N4-dihydroxy-N4-[1S-(3-isopropyl-[1,2,4]oxadiazol-
5-yl)-2,2-dimethyl-propyl]-succinamide

N
8 N/S/
HO

1H-NMR; delta(CH30D), 5.13 (1H, s), 3.99 (1H, d, J=7.7Hz), 3.06 (1H, m),
2.87 (1H, m), 1.83 (1H, m), 1.72 (1H, m), 1.63-1.39 (6H, bm), 1.31 (6H, d,
J=6.9Hz), 1.27 (1H, m), 1.03 (9H, s) and 1.02 (2H, m).



CF3-~"IN-0 4j H4 0 N 0 CF3 HN, OH 1 H-NMR; delta(CH30D), 8.38 (1 H, d, J=9.4Hz), 7.86 (1 H, s),
7.75 (3H, bs), 7.4 (1L H, d, J=3.5Hz), 6.7 (1 H, m), 5.12 (1 H, d, J=9.4Hz), 4.26 (1 H, d, J=4.0Hz), 2.8
(3H, bm), 1.8 (4H, bm) and i.0 (9H, s). LRMS; +ve ion 629.4 (M+Na), -ve ion 605.4; (151)ppdgxample
35 2R-[3-(4-Ethoxy-phenyl)-pmpyl]-N,-[1S-(6-furan-2-yl-[1,2,4]oxadiazol-
3-yl)-2,2-dimethyl-propyl]-3S,N4-dihydr-oxy-succinamide O N 'IN O H ,-~~O'a HO HN, OH 1 H-NMR,;
delta(CH30D), 7.86 (2H, m), 7.25 (1 H, dd, J=3.8Hz), 6.83 (2H, d, J=8.6Hz), 6.54 (2H, d, J=8.6Hz),
5.14 (1 H, s), 4.03 (1 H, d, J=7.6Hz), 3.87 (2H, ¢3J=6.96,14.0Hz), 2.88 (1 H, m), 2.45 (2H, bm), 1.5~

(4H, bm), 1.33 (34 GINTR: Qérté) 651@,6636 495'65)1%\/'%76*59 72 81524 Mgl ypdon 613.2 (M-H). 1
5 AUG 2006 57 The compoun of Examples 36 Wasgp gare é/ the method of Example 2. The

synthesis to the Q%ﬁro?ﬁ 1B raPddeciife 75 §’t(ﬁ7 £o8aNed Wathin WO 01110834

LRMS; +ve ion 411.2 (M+H), -ve ion 409.6 (M-H).

The compounds of Examples 33 - 35 were prepared by the method of
Example 3 using the appropriate aryl bromide in Step B.

Example 33

2R-[3-(3,5-Bis-trifluoromethyl-phenyl)-propyl]-N+-[2,2-dimethyl-1S-(5-thiophen-
2-yl-[1,2,4]oxadiazol-3-yl}-propyl]-3S,Ns-dihydroxy-succinamide

)
N\ .
CF, ﬁ /0
0 N S
HO |
CF, HN o, /

1H-NMR; delta(CH30D), 8.38 (1H, d, J=9.4Hz), 7.86 (1H, s), 7.75 (3H, bs),
7.4 (1H, d, J=3.5Hz), 6.7 (1H, m), 5.12 (1H, d, J=9.4Hz), 4.26 (1H, d,
J=4.0Hz), 2.8 (3H, bm), 1.8 (4H, bm) and 1.0 (9H, s).

LRMS; +ve ion 623.2 (M+H), -ve ion 621.0 (M-H).

Examp.le 34

2R-[3-(3,5-Bis-triflucromethyl-phenyl)-propyl]-N+-[1S-(5-furan-2-yI-
[1,2,4]oxadiazol-3-yl)-2,2-dimethyl-propyl]-3S,N4-dihydroxy-succinamide




Example 36 3-Cyclopentyl-N-[2,2-dimethyl-IS-(3-phenyl-[1,2,4]oxadiazol-5-yi)-propyl]-2R-
[(formyl-hydroxy-aminoymethyl]-propionamide ONO,N 41 HIH N 1 H-NMR; deKa(CH30D), 8.26
(O3 H, s), 8.05 (21-1, d, J=6.9Hz), 7.84 (0.7H, s), 7.52 (3H, m), 5.20 (1 H, m), 3%3’(]}\@ %83'63
(0.3H, dd, J=13.9,5.5Hz), 3.43 (0.7H, dd, J=14.2, 4.61-1z), 3.18 (0.7H, m), 3.00 -1, M), 1.92 (1 H,
rn), 1.47 (8H, m), 1.10 (31-1, s), 1.08 (6H, s) and 0.98 (2H, m). 13 C-NMR,; delta (CH30D), 179.9,
176.9, 176.6, 169.3, 163.8, 159.2, 132.5, 130.0, 129.6, 128.9, 128.3, 127.9, 56.8, 56.7, 53.9, 50.3,
44.8. 44.6, 39.1, 38.9, 37.9, 37.7, 35.9, 35.8, 345, 33.4, 33.3, 26.9, 26.1 and 25.9. LRMS; +ve ion
451 (M+Na), -ve ion 427 (M-H). 1 5 AUG 2006 58 The compound of Example 37 was prepared by the
method of Example 1. The synthesis to the appropriate ¢hjral succinate in Step E is detailed within
WO 01 /10834. Example 37 Q

3-Cyclopentyl-N-[2,2-dimetkiy;
[(formyl-hydroxy-arninoymethyl]-

adiazsl:3; I‘f)-@opyl]-ZR-

o) N o}
W

1H-NMR; delta(CH30D), 8.38 (1H, d, J=9.4Hz), 7.86 (1H, s), 7.75 (3H, bs),
7.4 (1H, d, J=8.5Hz), 6.7 (1H, m), 5.12 (1H, d, J=9.4Hz), 4.26 (1H, d,
J=4.0Hz), 2.8 (3H, bm), 1.8 (4H, bm) and 1.0 (8H, s).

LRMS; +ve ion 629.4 (M+Na), -ve ion 605.4 (M-H).

Example 35

2R-[3~(4-Ethoxy-phenyl)-propyl]-N+-[1S-(5-furan-2-yl-[1,2,4]oxadiazol-
3-yl)-2,2-dimethyl-propyl]-3S,Ns-dihydroxy-succinamide

0O
. /N\O
N B N= @)
O HO : l
HN. /
OH

1H-NMR; delta(CH30D), 7.86 (2H, m), 7.25 (1H, dd, J=3.8Hz), 6.83 (2H, d,
J=8.6Hz), 6.54 (2H, d, J=8.6Hz), 5.14 (1H, s), 4.03 (1H, d, J=7.6Hz), 3.87
(2H, q, J=6.96,14.0Hz), 2.88 (1H, m), 2.45 (2H, bm), 1.53 (4H, bm), 1.33 (3H,
t, J=7.0Hz) and 1.06 (9H, s).

LRMS; +ve ion 515.2 (M+H), -ve ion 513.2 (M-H).




j"l a- H, N-OH ~~O 1H-NMR;de[ta(CH30D), 8.49(0.6H,d,J=8.7Hz),8.37(0.4H,d,J=B.IHZz), 8.28
(0.41-1, s), 8.14 (21-1, m), 7.85 (0.6H, s), 7.65 (1 H, m), 7.59 (2H, m), 4.81 (11 H, s), 3.79 (1 H, m),
3.63 (0.4H, m), 3.43 (0.6H, m), 3.13 (0.6H, m), 2.97 (0.41-1, m), 1.55 (9H, m), 1.08 (3H, s), 1.07
(61-1, s) and 1.04 (2H, m). 13 C-NMR; delta (CH30D), 176.6, 1711.6, 164.2, 159.1, 1346, 28%.8,
130.8, 130.3, 129.4, 125.7, 69.5, 56.0, 54.3, 50.8, 45.4, 45.3, 40.6, 39.5, 38.3, 38.2, 35.9, 34.5, 33.8,
33.7,32.0, 27.5, 26.4 and 26.3. LRMS; +ve ion 429 (M+H). 1 5 AUG 2006 59 Biological Results A.
Enzyme Inhibition Assays Compounds of the inv&ntion were tested to assess their activities as
inhibitors of MMP9 and MMP112. MMP9 Assay Protocol Compounds were tested for inhibitory activity
against 92kDa gelatinase (MMP9) in an assay using a cournarin-labelled peptide substrate, (7-
methoxycoumarin-4-yl)acetyl-Pro-Leu-Gly-Leu-(3-[2,4-dinitrophenyl]-L-2,3-
diaminopropionythé\hpatit 3f (eafles BBpasd Pispanig bl eth@nEhRBSok Bftank92; 263-266). Stock
solutions were e followys: . kS- 7 tajning 100mM NacCl,
10mM CaClZ,rgﬁ% » w?%%ﬁ’%‘é%ﬁ@%{%%&%%%@% {%%é%% rtg}%raB@@ﬂ%gm) (0.437mg/ml)

Example 36

3-Cyclopentyl-N-[2,2-dimethyl-1S-(3-phenyi-[1,2,4]oxadiazol-5-yl)-propyl]-2R-
[(formyl-hydroxy-amino)}-methyl}-propionamide

0
N -
Ho N\

N—OH

N
o

1H-NMR; delta(CH30D), 8.26 ( 03 H, s), 8.05 (2H, d, J=6.9Hz), 7.84 (0.7H,
s), 7.52 (3H, m), 5.20 (1H, m), 3.75 (1H, m), 3.63 (0.3H, dd, J=13.9, 5.5Hz),
3.43 (0.7H, dd, J=14.2, 4.6Hz), 3.18 (0.7H, m), 3.00 (0.3H, m), 1.92 (1H, m),
1.47 (8H, m), 1.10 (3H, s), 1.08 (6H, s) and 0.98 (2H, m).

13 C-NMR; delta (CH30D), 179.9, 176.9, 176.6, 169.3, 163.8, 159.2,
132.5, 130.0, 129.6, 128.9, 128.3, 127.9, 56.8, 56.7, 53.9, 50.3, 44.8,
44,6, 39.1, 38.9, 37.9, 37.7, 35.9, 35.8, 34.1, 33.4, 33.3, 26.9, 26.1 and
25.9.

LRMS; +ve ion 451 (M+Na), -ve ion 427 (M-H).



solution in 100% DMSO (stored at -20'C). Dilute to 8jiM in assay buffer. Enzyme: Recombinant human
92kDa gelatinase (MMP-9; APMA (4- aminophenyl mercuric acetate) -activated if necessary)
appropriately diluted in assay buffer. Test Compounds were prepared initially é rrE\/I pound
solution in 100% DMSO, diluted to | mM in 100% DMSO, then serially diluted 3-fold in 100% DIVISO
across columns 1-10 of a 96-well microtitre plate Assay concentration range, 100gM (column 1) to
5.1 nM (column 10) The assay was performed in a total volume of 1000 per well in 96-well microtitre
plates. Activated enzyme (20pl) was added to th&wells followed by 20pl of assay buffer. Appropriate
concentrations of test compounds dissolved 1 5 AUG 2006 60 in | Opl of DIVISO were then added
followed by 50pl of McaPLGaD?aAR (8PM, prepared by dilution of DIVISO stock in assay buffer). For
each assay ten COhERTRRHRHS SPRTBPIEM SparadnibeRatiedabharP'e dntrol wells lack
either enzyme of kestyndimepis o dherappreprizierchivab sedcioatsdtretap EA dmil@dhthis. The fluorescence
at 405nm was mgesgipdgaunediately with an SLT Fluostar fluorometer (SLT Labinstruments GmbH,
Gr6dig, Austria) using 320nm excitation, without stopping the reaction. The effect of the test
compound was determined from the dose response curve generated by the 10 duplicate
concentrations of inhibitor. ThelC50 (the concentration of compound required to give a 50% decrease
in enzyme activity) was obtained by fitting data to the equation, Y =a + ((b-a) / (1 + (C/X)d)). (Y =
inhibition achieved for a particular dose; X = tl&e dose in nM; a minimum y or zero % inhibition; b =
maximum y or 100% inhibition; ¢ = is the xample 37

3-Cyclopentyl-N-[2,2-dimethyl-1S-(5-phenyl-[1,2,4]oxadiazol-3-yl)-propyl]-2R-
[(formyl-hydroxy-arnino)-methyl]-propionamide

0
N<
N 2%
H —
N
N—OH
N

1H-NMR; delta(CH30D), 8.49 (0.6H, d, J=8.7Hz), 8.37 (0.4H, d, J=8.1Hz),
8.28 (0.4H, s), 8.14 (2H, m), 7.85 (0.6H, s), 7.65 (1H, m), 7.59 (2H, m), 4.81
(1H, s), 3.79 (1H, m), 3.63 (0.4H, m), 3.43 (0.6H, m), 3.13 (0.6H, m), 2.97
(0.4H, m), 1.55 (9H, m), 1.08 (3H, s), 1.07 (6H, s) and 1.04 (2H, m).

13 C-NMR; delta (CH30D), 176.6, 171.6, 164.2, 159.7, 134.6, 132.8,
130.8, 130.3, 129.4, 125.7, 69.5, 56.0, 54.3, 50.8, 45.4, 45.3, 40.6,
39.5, 38.3, 38.2, 35.9, 34.5, 33.8, 33.7, 32.0, 27.5, 26.4 and 26.3.
LRMS; +ve ion 429 (M+H).



IC50: d = is the slope).The result was rounded to one significant figure. MMP1 2 AssaV protocol
Compounds were tested for inhibitory activity against metalloelastase (MMP12) in an assay using a
coumarin-labelled peptide substrate, (7-
methoxycoumarin-4-yl)acetyl-Pro-Leu-Gly-Leu-(3-[2,4-dinitrophenyl]-L-2,3- 15 AUG 2008
diaminopropionyl)-Ala-Arg-NH2 (McaPLGLDpaAR) (Knight et al, FEBS Lett. 1992; 263-266). The
protocol for this assay was as described for the MMP9 assay above. MMP1 Assay protocol
Compounds were tested for inhibitory activity ag&nst collagenase (MMP1) in an assay using a

coumarin- Iabellea EFgUde' Eubsﬁﬁate (7-
methoxycoumarif=4= PrezLeu- -Gly-Leu-(3-[2,4-dinitrophenyl]-L-2,3-

diaminopropionyl)-Ala-Arg-NH2 (McaPLGLDpaAR) (Knight et al, FEBS Left. 1992; 263-266). The
protocol for this assay pigsy e deabitien Adstlye MMP9 assay above. 15 AUG 2006 61 Results: KeV

to biol | dat OnMB.,100-10 100 OnM D >10,000nM MMP9
vtioctpoptiogyd o1t gn%%aﬁmﬂve% M?deéb? AR LT LoD % Rptors
of MMPQ and MMP12.

MMP9 Assay Protocol
Compounds were tested for inhibitory activity against 92kDa gelatinase

(MMP9) in an assay using a coumarin-labelled peptide substrate, (7-
methoxycoumarin-4-yl)acetyl-Pro-Leu-Gly-Leu-(3-[2,4-dinitrophenyl}-L-2,3-
diaminopropionyl)-Ala-Arg-NH, (McaPLGLDpaAR) (Knight et al, FEBS Le!t.
1992; 263-266).

Stock solutions were made up as follows:

Assay Buffer:100mM Tris-HCl pH 7.6 containing 100mM NacCl, 10mM
CaCly, and 0.05% Brij 35

Substrate: 0.4mM McaPLGLDpaAR (from Bachem) (0.437mg/ml) stock
solution in 100%

DMSO (stored at —20°C). Dilute to 8uM in assay buffer.

Enzyme: Recombinant human 92kDa gelatinase (MMP-9; APMA (4-
aminopheny!

mercuric acetate) -activated if necessary) appropriately diluted in

assay buffer,

Test Compounds were prepared initially as 10mM compound solution in 100%
DMSO, diluted to 1mM in 100% DMSQO, then serially diluted 3-fold in 100%
DMSO across columns 1-10 of a 96-well microtitre plate Assay concentration
range, 100pM (column 1) to 5.1nM (column 10)

The assay was performed in a total volume of 100pl per well in 96-well
microtitre plates. Activated enzyme (20ul) was added to the wells followed by
20p! of assay buffer. Appropriate concentrations of test compounds dissolved



3AAD 4BAB 6BAB 6cAB 7cBc 8BAB 9cAB 10cAc 11cAc 12BAB 13BAB
14cAc 15BAB 16BAB 17cAB 18BAB 19BAB 20AAB 21 AAB 22 Not tested Not
tested A 23AAB 24cAc 26 BAB 26 D D Nottested 27 D D Not tested ZSMt/{SEtezﬂnE Not
tested 29¢cBc 30DcD

60

in 10ul of DMSO were then added followed by 50pl of McaPLGLDpaAR (8uM,
prepared by dilution of DMSO stock in assay buffer). For each assay ten
concentrations of test compound were examined in duplicate. Control wells
lack either enzyme or test compound. The reactions were incubated at 37°C
for 2 hours. The fluorescence at 405nm was measured immediately with an
SLT Fluostar fluorometer (SLT Labinstruments GmbH, Grédig, Austria) using
320nm excitation, without stopping the reaction.

The effect of the test compound was determined from the dose response
curve generated by the 10 duplicate concentrations of inhibitor. The ICsp (the
concentration of compound required to give a 50% decrease in enzyme
activity) was obtained by fitting data to the equation, Y =a + ((b-a)/ (1 +
(c/X)Y). (Y = inhibition achieved for a particular dose; X = the dose in nM; a =
minimum y or zero % inhibition; b = maximum y or 100% inhibition; ¢ = is the

ICso; d = is the slope).The result was rounded to one significant figure.

MMP12 Assay protocol
Compounds were tested for inhibitory activity against metalloelastase

(MMP12) in an assay using a coumarin-labelled peptide substrate, (7~
methoxycoumarin-4-yl)acetyl-Pro-Leu-Gly-L.eu-(3{2,4-dinitrophenyl]-L-2,3-
diaminopropionyl)-Ala-Arg-NH; (McaPLGLDpaAR) (Knight et al, FEBS Lett.
1992; 263-266). The protocol for this assay was as described for the
MMPS assay above.

MMP1 Assay protocol
Compounds were tested for inhibitory activity against collagenase

(MMP1) in an assay using a coumarin-labelled peptide substrate, (7-
methoxycoumarin-4-yl)acetyl-Pro-Leu-Gly-Leu-(3-[2,4-dinitrophenyl]-L-2,3-
diaminopropionyl)-Ala-Arg-NH, (McaPLGLDpaAR) (Knight et al, FEBS Lett.
1992; 263-266). The protocol for this assay was as described for the
MMP9 assay above.



31DBD 32AAA 33DBD 34DDD 35AAD15AUG 2006 62 These results show that in
general, the compounds tested were active as inhibitors of MMP12, with certain examples showing
selective inhibition of both MMP-9 and 12 relative to MMP-1. 13, CCl4-induced livez fijgsigggodel
Carbon tetrachloride (CCl4) induces liver fibrosis when administered mtraperltone ly (Bulbena O,
Culat J, Bravo ML., Inflammation 1997 Oct; 21(5):475-88). Compounds of the invention Gan be
evaluated for their ability to prevent the CC14 -induced formation of fibrotic tissue. Animals Male
Sprague-Dawley rats, 7 weeks old, weight appro&! 300 g from Charles River/liffa-Cr(5do,
St-Germain/I'Arbrgsigtd-rance. Rats were acclimatised for 6 days before commencing experiments, in
air- conditioned reoms %nlm?l Per cage, Temperature: 22'C 2, Relative humidity: 55% 10 Light:
12 hour cycle (73—%%‘81% Makrolon(err) cage 42.5x26.6x15 on each fitted with a stainless
steel cover-feed Régige The study involved #@mllowing groups of 8 animals each, as indicated below.
Group 1: "Sham" animals regeived CC1l4qgehiciecpsM and once daily, the vehicle of test substance
(s.c.) Group 2. Positive contr&l group rec%/(ﬁg Clg%o(n]ﬂ ), and once daily, the vehicle of the test

substance (s.c.)
D >10,000nM

MMP9 MMP12 MMP1
Example IC50(nM) 1G50(nM) © 1G50(nM)
Number

22 Not tested Not tested

WOWPWITWHTWITOWDODOODTWOWWWOWw

Not tested
Not tested
Not tested

28 Not tested
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Group 3- Experimental group received CC14 (l.p.), and once daily, 2 mg/kg s.c. of the compound of
Example 13. Group 4: Experimental group received CC14 (l.p.), and once daily, 10 mg/kg s.c. of the
compound of Example 13. Group 5: Experimental group received CC14 (I.p.) ana %n(i\%glibﬁ 20
mg/kg s.c. of the compound of Example 13. 15 AU G 2006 63 Rats were labelle i ﬁs. The
labels were checked and renewed, if necessary, after every CC14 injection. Procedure CC14
(Prolabo) in olive oil was administered every 3 days for three weeks by intraperitoneal injection (0,25
ml CCl4/kg body weight, diluted in oil 1:1 vol:volé%or a total volume of 0.5 ml/kg). Animals were

weighed dalily. | i t 0 NIt } he animal was
excluded from :L%Q%Jrgyﬁl %%ﬁ%@%ﬁ%ﬁ%@ﬁﬁ?&%@g&@ Es%*@v@gggg%% évas administered in
olive oil (prolabdyribitors PidiMidH?: Witk csiapSIAMRIE LIS aelartive dnfibinase in 0.26 % Tween-80
and 0.25% carbbatpnivltp ez elhd d2admtiveiteMiMI4 NaCl. The solution was kept at 4 (err)C throughout

the experiment and used each day to prepare the suspensions. The compound of Example 13 was

administered daily by subcutane(err)us (s.c.) injection at a volume of administration of 5 ml/kg.
Groups 1 and 2Bvere §&detnduced ey fitnasisiedtic. Freshly prepared solutions were used on
each day of theGaxperitagathidade(GCR)indacee iectdibiesionheaabnialstardébe same time. The

treatment of groyigs O3Sl s UBSHS & BRS8N ML AL B 1007 Oct;
21(5):475-88). Compounds of the invention can be evaluated for their ability
to prevent the CCl, -induced formation of fibrotic tissue.

Animals
Male Sprague-Dawley rats, 7 weeks old, weight approx. 300 g from Charles
River/iffa-Crédo, St-Germain/I'Arbresle, France.

Rats were acclimatised for 5 days before commencing experiments, in air-
conditioned rooms, 2 animals per cage, Temperature: 22°C + 2, Relative
humidity: 55% + 10 Light: 12 hour cycle (7 a.m. - 7 p.m.), Cage: Makrolon®
cage 42.5x26.6x15 on each fitted with a stainless steel cover-feed rack.

The study involved the following groups of 8 animals each, as indicated
below.

Group1:  “Sham” animals received CCl, vehicle (i.p.) and once daily, the
vehicle of test substance (s.c.)

Group 2: Positive control group received CCly (i.p.), and once daily, the
vehicle of the test substance (s.c.)

Group 3: Experimental group received CCl; (i.p.), and once daily, 2 mg/kg
s.c. of the compound of Example 13.

Group 4:  Experimental group received CCl; (i.p.), and once daily, 10
mg/kg s.c. of the compound of Example 13.

Group 5: Experimental group received CCl4 (i.p.) and once daily, 20
mg/kg s.c. of the compound of Example 13.



of the first CC14 administration and was continued for 21 consecutive days. The last administration of
test substances or vehicle was done | day before the sacrifice of the animals. Results Death was
reported for 16 animals. Date and supposed cause are reported in Table 1. 15 Q\lgGAa 05‘0%64 Serum
enzyme levels Animals were killed 21 days following the first CCI4 administration by Isofurane
inhalation. Blood was withdrawn individually at the time of sacrifice, i.e. one day after the last
administration of test substance or vehicle. Blood was centrifuged at 4(err)C. Plasma was carefully
collected and aliquoted in 3 fractions. Plasma apartate amino transferase (ASAT) and alanine amino

transferase (ALARBtdavers laissiementdiechis. oTaedbesnersdhaakeg errpiandherased ASAT and

ALAT levelsins i ith. liver._impairment. Average ASAT and ALAT levels for control
animals and thoﬁé%%e%%%%%i%?ﬂgghﬁﬁ {oo Example 13 at three different dosages are shown in

Figure 1 (Y-axis is units of enzyme activity per litre blood, ILI/L). Subcutaneous treatment with the
compound of Exproptaidiceclearly decreases ASAT and ALAT levels compared to animals treated with

veticle. This deganpialesdiialdife S WRCUIALEIARIS,LS gs Apigisclis afisgt on the liver

Histological evaluation fibrosis Liver fibrosis was eval 1 by measuring the area of fibrosis in
the liver using nERRATERPRR Idgssigndhie Felfdrldhoopewaianhgilupdanedtaliwpbtic. The liver was
removed, the thriee dabes wriasliFEsiarkgndsnmpleswaggreneaiBd IRBEEIthaghiked in 10%

formaldehyde Ordfégzeeé%e"%} B@%&e than 10% of the initial weight, the animal was excluded
from the study.

Vehicles and compound were used as follows :
e CCly was administered in olive oil (prolabo) at a 1:1 dilution;

¢ The compound of Example 13 was suspended in 0.25 % Tween-80
and 0.25% carboxymethylcellulose in sterile 0.8% NaCl. The solution
was kept at 4 °C throughout the experiment and used each day to

prepare the suspensions.

The compound of Example 13 was administered daily by subcutaneous (s.c.)
injection at a volume of administration of 5 ml/kg. Groups 1 and 2 were dosed
s.c. with 5 ml/kg of vehicle. Freshly prepared solutions were used on each day
of the experiment. Administrations were carried out each day at the same
time.

The treatment of groups of this study was started for each animal at the time
of the first CCl4 administration and was continued for 21 consecutive days.
The last administration of test substances or vehicle was done 1 day before
the sacrifice of the animals.

Results :
Death was reported for 16 animals. Date and supposed cause are reported in
Table 1.



Liver sections were embedded in paraffin blocks. Sectioning and staining with Sirius red was
performed. Quantification of the fibrosis in liver was carried out on a minimum of 3 sections taken from
different locations in the liver, The quantitative analysis was performed using an image ggajyger
(Imstar) and the software Morphostar. Average area percentages of fibrosis in the livers of animals in
the different groups were calculated, and the results are shown in Figure 2. AUG 2006 65 B.
11-2-induced peritonea[ recruitment of lymphocytes Administration of 11-2 intraperitoneally causes
migration of lymphocytes into the intraperitoneaftavity. This is a model for the cellular migration that
occurs during inflammation. Compounds of the invention inhibit IL2-induced lymphocyte recruitment.
Protocol C3H/HE micea%EIev e {anvier, France) were intraperitoneally injected with 11-2 (Serono
Pharmaceutical RESEAR Yﬂé?mgfée, %0 pg/kg, in saline). Compounds of the invention were suspended
in 0.5% carboxyAtanhals vedhe kilked 2 N4g) O)RBA6IWedits O Gl chdveinistidiiomstésefitapesc or po route

(10.tmllkg? 1r&]‘>_tmmlxaré%ﬁolmeaaiwﬁye}fim?ratvﬁlnawmm;fmélrtmﬁ @Jfgtﬁrﬁe&mé?@ﬁ@tlion 9{ 11-_;_2h, -
Chosphate buiteP2H Sl ST TRRTEOR & (o3 Gl e ArOR RO BRR fuged (1 700g X 10
min at +40C). TieentwifugedphéietMlesmsusperdrsduily tollatte®snd aliiaeiria 3Lymphocytes were
identified and copnigshbSHIgsmB aSkaRN RIS raRsBiste mSa ReNAdRsiGRMLe animals were
divided into 5 gr%ﬁ?fé?a@?ﬁ&%ﬁe%gg We:re measured in order to assess liver necrosis.

Increased ASAT and ALAT levels in serum are associated with liver

impairment. Average ASAT and ALAT levels for control animals and those

treated with the compound of Example 13 at three different dosages are

shown in Figure 1 (Y-axis is units of enzyme activity per litre blood, IU/L).

Subcutaneous treatment with the compound of Example 13 clearly decreases

ASAT and ALAT levels compared to animals treated with vehicle. This

demonstrates that the compound of Example 13 has a protective effect on the

liver.

Histological evaluation of liver fibrosis
Liver fibrosis was evaluated by measuring the area of fibrosis in the liver using
microchotomy. Results are reported as percentage area that was fibrotic.

The liver was removed, the three lobes were dissected and samples were
removed and either fixed in 10% formaldehyde or frozen at -80 °C.

Liver sections were embedded in paraffin blocks. Sectioning and staining with
Sirius red was performed. Quantification of the fibrosis in liver was carried out
on a minimum of 3 sections taken from different locations in the liver. The

quantitative analysis was performed using an image analyser (Imstar) and the

software Morphostar.

Average area percentages of fibrosis in the livers of animals in the different
groups were calculated, and the results are shown in Figure 2.



Group 1: (baseline) received 0.5% CMC/0.25% tween-20 (vehicle of compound of the invention) and
saline (vehicle of 11-2); Group 2: (control 11-2) received 0.5% CMC/0.25% tween-20 and injection of
11-2; Group 3: Experimental group (Compound of the invention Dose 1) rec:eived1a5 cgur%pgbﬁed of the
invention and injection of 11-2; Group 4: Experimental group (Compound of the invention Dose 2)
received a compound of the invention and injection of 11-2; 15 AUG 2006 66 Group 5. Experimental
group (Compound of the invention Dose 3) received a compound of the invention and injection of
11-2; Group 6: Reference group received refererice compound dexamethasone and injection of 11-2
Calculation Inhibition of lymphocyte recruitment was calculated as follows: % inhibition 1 - (LyX - Lyll)

X 100% (Ly2 - Lyl) - | = fl ner | (B/pl), Ly 2= Number of
lymphocytes in g%oup@%@é\{cﬁ/ggﬁ%l%ngg&cm&%ﬁﬁfﬁm%ﬁﬁ% X (3- 5) (E3/pl) The dose of
compound of the®HBTEEHIPE flhNetinBapeitansAh, SRR NHEERtiAM RIAYBYSOYIRE IDBD) was calculated
using a curve-fitting inbtapeetomas uiatarertint éda mdad fodthé ablrla: ig@tion thhilitanf 11-2-Induced

peritonea] recrui N m]ém%ﬁytes by compounds of the invention Example Dose range or Route |
D60 doses (mg}l{g;)ﬂ(gng 0) '

Compounds of the invention inhibit IL2-induced lymphocyte recruitment.

Protocol

C3H/HEN mice (Elevage Janvier, France) were intraperitoneally injected with
IL2 (Serono Pharmaceutical Research Institute, 20 pg/kg, in saline).
Compounds of the invention were suspended in 0.5% carboxymethylcellulose
(CMC)/0.25% tween-20 and were administered by sc or po route (10 mi/kg)
15 min prior to administration of IL2.

Twenty-four hours after administration of IL2, peritoneal white blood cells
were collected by 3 successive lavages of the peritoneal cavity with 5 ml
phosphate buffered saline (PBS)-1mM EDTA (+4°C).The suspension was
centrifuged (1700g x 10 min at +4°C). The resulting pellet was suspended in 1
mi PBS-1mM EDTA.

Lymphocytes were identified and counted using a Beckman/Coulter counter.

Experimental design

The animals were divided into 5 groups (6 mice each group):

Group 1: (baseline) received 0.5% CMC/0.25% tween-20 (vehicle of
compound of the invention) and saline (vehicle of IL2);

Group 2: (control IL.2) received 0.5% CMC/0.25% tween-20 and injection of
IL2;

Group 3: Experimental group (Compound of the invention Dose 1) received a
compound of the invention and injection of IL2;

Group 4: Experimental group (Compound of the invention Dose 2) received a
compound of the invention and injection of IL2;



dexamethasone 0.1-1 Subcutaneous 0.05 Example 13 0.03, 0.3, 3, 30 Subcutaneous 0.1 Example
13 0.3,3,30 Oral 1 Example 5 0.3, 1, 3, 10, Subcutaneous 1 30 1 5 AUG 2006 67 Claims: 1. A
compound formula (IA or (113) R 2.2 N R N-XRW~rHW, H~AX,N N'~,rk __RAgN ARy R3 RI O
R3 (IA) (113) wherein W represents HO(C=0)-, HOINH(C=0)- or H({C=0O)N(OH)-; X represents -0- or
--S-; Rl represents hydrogen; -OH or -SH; fluoro or chloro; -CF3; (CI-Cr))alkyl; (CI-C6)alkoxy;

Cz-C6)alkenyl;
(Cz-C6)alkeny 66

Group 5: Experimental group (Compound of the invention Dose 3) received a
compound of the invention and injection of IL2;

Group 6: Reference group received reference compound dexamethasone
and injection of I..2

Calculation

Inhibition of lymphocyte recruitment was calculated as follows:

1 - (LyX - Ly1
(LyX-Ly1) X 100%
(Ly2 - Ly1) -

% inhibition =

Where 'Ly 1= Number of lymphocytes in group 1 (E3/pl), Ly 2= Number of
lymphocytes in group 2 (E3/pl), Ly X= Number of lymphocytes in group X (3-
5) (E3/ul)

The dose of compound of the invention required to inhibit lymphocyte
recruitment by 50% (ID50) was calculated using a curve-fitting routine.
Results are listed in Table 1.

Table 1: IDs, for inhibition of IL2-induced peritoneal recruitment of
lymphocytes by compounds of the invention

Example Dose range or | Route [Dso
doses (mg/kg) (mglkg)
dexamethasone | 0.1-1 Subcutaneous | 0.05
Example 13 0.03, 0.3, 3, 30 | Subcutaneous | 0.1
Example 13 0.3, 3,30 Oral 1
Example 5 0.3, 1, 3, 10, Subcutaneous | 1
30




phenyl or substituted phenyl; phenyl (CI-C6)alkyl or substituted phenyl(CI-C6)alkyl; phenyl
(C27Cr,)alkenyl or substituted pheny](C2-CG)alkenyl heterocyclyl or substituted heteroryclyl,
heterocyclyl(CI-C6)alkyl or substituted heterocyclyl(CI-Cr,)alkyl; a group BSOA- wWiergirs noig0, 1 or 2
and B is hydrogen or a (CI-C6) alkyl, phenyl, substituted phenyl, heterocyclyl substituted AUG 2006
68 heterocyclyl, (C1-C6)acyl, phenacyl or substituted phenacyl group, and A represents
(C1-Cé6)alkylene; -NH2, (C1-C6)alkylamino or di(C1-C6)alkylamino; amino(C1-C6)alkyl,
(C1-Co)alkylamino(C1-C6)alkyl, di(C1- C6)a|kylefﬁ1ino(C1-C6)alkyl, hydroxy(C1-C6)alkyl,
mercapto(C1- C@)alkg: or carboxy(CI-C6) alkyl wherein the amino-, hydroxy-, mercapto- or
carboxyl-group are optionally protected or the carboxyl- group amidated; or a cycloalkyl, cycloalkenyl
or non-aromatic heterocyclic ring containing up to 3 heteroatoms, any of which may be (i) substituted
by one or more substith&RERVBEREMHA{'EIEB) alkyl, C2-C6 alkenyl, halo, cyano (-CN), -CO2H,
-CO2R, CONH2, -CONHR, -CON(R)2, -OH, -OR, oxo-, -SH, -SR, NHCOR, and -NHCO2R wherein R
is C1-C6 alkyl or benzyl and/or (ii) fused to a cycloalkyl or heterocyclic ring; R2 renj;g;:-sents a group
Rio-(X)~-(ALK)~- wherein Rio represents hydrogen, or a CI-C6 alkyl, C2-C6 a%g%CZ-CS alkynyl,
ituteﬁd ituted by

cycloalkyl, aryl, or heterocychfgroyp, anJ}b’ﬁBh\ich may be unsub or syib
(Ci-C12)alkyl, (CI-ClZ)ﬂ%rN\KLN/ R, W \(&x’
RO R R, 0 R,

(1A) (IB)

wherein
W represents HO(C=0)-, HONH(C=0)- or H(C=0)N(OH)-;

X  represents —O- or —S~;

R4 represents
hydrogen;
-OH or -SH;
fluoro or chloro;
-CFa;
(C1-Ce)alkyl;
(C4-Cg)alkoxy;
(Co-Cg)alkenyl;
phenyl or substituted phenyl;
phenyl (C1-Cg)alkyl or substituted phenyl(C+-Cg)alkyl;
phenyl (C2-Cs)alkenyl or substituted phenyl(C,-Cg)alkenyl
heterocyclyl or substituted heterocyclyl;
heterocyclyl(C+-Cg)alkyl or substituted heterocyclyl(C4-Cs)alkyl;
a group BSO,A- wherein nis 0, 1 or 2 and B is hydrogen or a
(C4-Cs) alkyl, phenyl, substituted phenyl, heterocyclyl substituted



hydroxy, mercapto, (CI-C12)alkylthio, amino, halo (including fluoro, chloro, bromo and iodo),
trifluoromethyl, cyano, nitro, oxo, -COOH, -CONH2, -COORA, -NHCOR~ -CONHRA, -NHRA, -
NR™RB, or -CONRARB wherein RA and RB are independently a (CI-CiOalkyl groubﬁar*f‘d%LZﬁUﬁ
represents a straight or branched divalent C1-C6 alkylene, C2-C6 alkenylene, or C2-C6 alkynylene
radical, and may be interrupted by one or more non-adjacent -NH-, -0- or -S- linkages, X represents
-NIH-, -0- or -S-, -NIRc or -NCORc wherein Re is a (Cl-C12)alkyl group, and 5 AUG 2006 69 m and n
are independently 0 or 1; R3 represents the side®hain of a natural or non-natural alpha amino acid;

R4 represents optionally suhsstetredin; €6, at)dcyfs ghekaalkenylibsitited phamarl Cl-Ca perfluoroalkyl,
cycloalkyl, cycloalkyl(Ci-C6 alkyD-, cyeloalkenyl cloalkenyl(CI-Co alkyl)-, phenyl, phenyl(CI-C6
alkyl)-, naphthyl, non-aryl h&%’r@df&?}fﬁ rep resehts %1-@5%(“3/"{9’

-NH,, (C4-Cs)alkylamino or di{C4-Ce)alkylamino;

amino(C1-Cg)alkyl, (C1-Cg)alkylamino(C4-Cg)alkyl, di(Cs-
Cs)alkylamino(C4-Ce)alkyl, hydroxy(C4-Cg)alkyl, mercapto(C-
Ce)alkyl or carboxy(C4-Cs) alkyl wherein the amino-, hydroxy-,
mercapto- or carboxyl-group are optionally protected or the
cérboxyl- group arnidated; or

a cycloalkyl, cycloalkenyl or non-aromatic heterocyclic ring
containing up to 3 heteroatoms, any of which may be (i)
substituted by one or more substituents selected from C4-Cs
alkyl, Co-Cg alkenyl, halo, cyano (-CN), -COzH, -CO2R, - -
CONHj, -CONHR, -CON(R),, -OH, -OR, oxo-, -SH, -SR, -
NHCOR, and -NHCO2R wherein R is C4-Cg alkyl or benzyl

and/or (ii) fused to a cycloalkyl or heterocyclic ring;
R> represents a group R1o~(X)n-(ALK)m- Wherein

R1p represents hydrogen, or a C+-Cs alkyl, C2-Cs alkenyl, C2-Cg
alkynyl, cycloalkyl, aryl, or heterocyclyl group, any of which may
be unsubstituted or substituted by (C4-C12)alkyl, (C4-C12)alkoxy,
hydroxy, mercapto, (C4-C,z)alkylthio, amino, halo (including
fluoro, chloro, bromo and iodo), trifluoromethyl, cyano, nitro,
oxo, -COOH, -CONH,, -COORA, -NHCOR", -CONHRA, -NHR?, -
NR*RB, or -CONR*R® wherein R* and R® are independently a
(C4-C42)alkyl group and

ALK represents a straight or branched divalent C4-C; alkylene,
C2-Cg alkenylene, or C;-Cg alkynylene radical, and may be
interrupted by one or more non-adjacent -NH-, -O- or -S-
linkages,

X represents -NH-, -O- or -S-, -NR® or -NCORC wherein R® is a
(C4-Ciz)alkyl group, and



non-aryl heterocyclyi(CI-C6 alkyl~, heteroaryl; or heteroaryi(C1-C6 alkyl)-; or a pharmaceutically
acceptable salt, hydrate or solvate thereof. 2. A compound as claimed in claim 1 wherein the
compound has formula (IA). 3. A compound as claimed in claim | wherein the comncgmquag]ég)rmula
4. A compound as claimed in any of the preceding claims wherein W is HONH(C=0)-. 15 AUG 2006
70 5. A compound as claimed in any of the preceding claims wherein X is - 0-. 6. A compound as
claimed in any of the preceding claims wherein R, is hydrogen, hydroxy, fluoro, chloro, methyl,
methoxy, trifluoromethyl, ethyl, n-propyl, allyl, ptfnylpropyl, cyclopropylmethyl, phenylprop-2- enyl,
thienylsulphanylmethyl, thienylsulphinylmethyl, or thienyisulphonylmethyl; or C1-C4 alkyl, eg methyl,
ethyl n-propyl or n-butyl, substituted by a htha({im' 0, 1,2-dimethyl-3,5-dioxo-1,2,4-triazolidin-4-yl,
3-methyl-2,5- dioxo-l-imidazé’?i&fh%f‘ %ﬁ,‘ﬂgﬁﬁ% ﬁ(}#gégsgfjixo-l-imidazolidinyl, 2-
methyl-3,5-dioxo-1,2,4-oxadiazol-4-yl, 3-methyl-2,4,5-trioxo-1- imidazolidinyl,
2,5-dioxo-3-pheny|-1-irigassalifime draxendirdyf ephlitg oPrarlierd-RpHo Yehmg 96id:
2,6-dioxopiperidinyl, 5,5-dimethyl-2,4-dioxo- 3-oxazolidinyl,
hexahydro-1,3-dioxopyrazolo[1,2,a][1,2,4]4dazol-2-yl, or a naphththalimido (ie
1,3-dihydm-1,3-dfexo-ZrPERaesfiisstisnelsybstiiieddihydro-1-oxo-2H-benz[flisoindol-2-yl,
1,3-dihydro-1,3-dioxo-2H- pygpiofaityk]quinolin-2-yl, or 2,3-dlhydro-1,3-dioxo-1H-

C2-C5 alkenyl,

Cx-Cs alkynyl,

C1-C3 perfluoroalkyl,

cycloalkyl,

cycloalkyl(C+-Cs alkyl)-, -

cycloalkenyl,

cycloalkenyl(C1-Cs alkyl)-,

phenyl,

phenyl(C4-Cs alkyl)-,

naphthyl,

non-aryl heterocyclyl,

non-aryl heterocyclyl(C4-Cs alkyl)-,

heteroaryl; or

heteroaryl(C4-Cs alkyl)-;

or a pharmaceutically acceptable salt, hydrate or solvate thereof.

2. A compound as claimed in claim 1 wherein the compound has formula
(1A).

3. A compound as claimed in claim 1 wherein the compound has formula
(IB).

4. A compound as claimed in any of the preceding claims wherein W is

HONH(C=0)-.



benz[d,elisoquinolin-2-yl group; or cyclohexyl, cyclooctyl, cycloheptyl, cyclopentyl, cyclobutyl,
cyclopropyl, tetrahydropyranyl or morpholinyl. 7. A compound as claimed in any of claims 1 to 6
wherein R, is hydrogen, hydroxy, C2-C4 alkenyl or C1-C4 alkoxy. 8. A compound1a33 ﬁ‘.?d dBin any of
claims 1 to 5 wherein R, is hydrogen, hydroxy, fluoro, methoxy, cyclopentyl, n-propyl, orafyl? 9. A
compound as claimed in any of claims 1 to 8 wherein R2 is C1-CI2 alkyl, C3-C6 alkenyl or C3-C6
alkynyl; 15 AUG 2006 71 cycloalkyl(C1-C6 alkyl)-; phenyl(C1-C6 alkyl)-, phenyl(C3-C6 alkenyl)- or
phenyl(C3-C6 alkynyl)- optionally substituted in tffe phenyl ring; heteroaryl(C1-C6 alkyl)-,

heteroaryi(C3-C§, alkemdamq;rdaﬁ&%%wm%%-@%9'@{#&@@@&8%@%%@%&# Jighe heteroaryl ring:
4-phenylphenyl(8_1-C6 alkyl)-, 4-phenylphenyl(C3-C6 alkenyl)-, 4- phenylphenyl(C3-C6alkynyl)-,
4-heteroarylphenyl(Cl-C6alkyl)-,4- heteroarylphenyl(C3-C6 alkenyl)-~, 4-heteroarylphenyl(C3-C6
alkynyl)-,- optionally substituted in the terminal phenyl or heteroaryt ring; or phenoxy(C1-C6 alkyl)- or
heteroaryloxy(C&:C6 allodinguiienadiyiambatitiag dntHag reaM LOAREKaRMIARY;id 0. A compound as

claimed in any of claims 1 to 8 wherein R2 is methyl, ethyl, n- or !so-propyl, n-, iso- or tert-butyl,
n-pentyl, n-hexyl, n-heptyl, n-nonyl, n-decyl, prop-2-yn-1-yi, cyclohexylethyl, cyclopentylmethyl,
3-phenylprop-2- yn-1-fiy@o@eshhyidiphis iiomoghipronmeiiyl veseiyph drifysropyathyichlorophenylpropyl,
4-methylphenylpropyl,AngneiiaspphamylpemyipBpaneyabsragytthpy pextiiasplinropyl-,
3_(4-(4-py”dyl)phenyl)gﬁ%{%@/nnﬂls_ulphanylmethyl, thienylsulphinylmethyl, or

thienylsulphonylmethyl; or

C4-C4 alkyl, eg methyl, ethyl n-propyl or n-butyl, substituted by a
phthalimido, 1,2-dimethyl-3,5-dioxo-1,2,4-triazolidin-4-yl, 3-methyl-2,5-
dioxo-1-imidazolidinyl, 3,4,4-trimethyl-2,5-dioxo-1-imidazolidinyl, 2-
methyl-3,5-dioxo-1,2,4-oxadiazol-4-yl, 3-methyl-2,4,5-trioxo-1-
imidazolidinyl, 2,5-dioxo-3-phenyl-1-imidazolidinyl, 2-oxo-~1-pyrrolidinyl,
2,5-dioxo-1-pyrrolidinyl or 2,6-dioxopiperidinyl, 5,5-dimethyl-2,4-dioxo-
3-oxazolidinyl, hexahydro-1,3-dioxopyrazolo[1,2,a][1,2,4]-triazol-2-yl, or
a naphththalimido (ie 1,3-dihydro-1,3-dioxo-2H-benz|f]isoindol-2-yl),
1,3-dihydro-1-oxo-2H-benz[flisoindol-2-yl, 1,3-dihydro-1,3-dioxo-2H-
pyrrolo[3,4-b]quinolin-2-yl, or 2,3-dihydro-1,3-dioxo~1H-
benz[d,e]isoquinolin-2-yl group; or

cyclohexyl, cyclooctyl, cycloheptyl, cyclopentyl, cyclobutyl, cyclopropyl,
tetrahydropyranyl or morpholinyl.

7. A compound as claimed in any of claims 1 to 5 wherein R, is hydrogen,
hydroxy, C»-C4 alkenyl or C4-C4 alkoxy.

8. A compound as claimed in any of claims 1 to 5 wherein R4 is hydrogen,
hydroxy, fluoro, methoxy, cyclopentyl, n-propyl, or allyl.

0. A compound as claimed in any of claims 1 to 8 wherein R; is

C1-Cy2 alkyl, C3-Cs alkenyl or C3-Cg alkynyl;



yl, 3-(4-phenylphenyl)propyl-,3-(4-phenyl)phenyl)prop-2-yn-1-yl or 3-[(4- clilorophenyl)phenylipropyl-.
11. A compound as claimed in any of claims 1 to 8 wherein R2 is CI-C4 alkyl, 3-8 membered
cycloalkyl-CI-C4 alkyl- optionally containing 1-3 heteroatoms in the ring selected fliogn MJGO nd S, or
aryl-Cl-C4 alkyl. 12. A compound as claimed in any of claims | to 8 wherein R2 is benzyl, h-"tttyl,
iso-butyl, n-hexyl, cyclopentylmethyl, 4-ethoxyphenylpropyl or phenylpropyl. 1 5 AUC 2006 72 A
compound as claimed in any of the preceding cla;'{‘ns wherein R3 is C1-C8 alkyl, phenyl, 2,- 3-, or
4-pyridyl, 2- or 3-thienyl, 2,- 3-, or 4- hydroxyphenyl, 2,- 3-, or 4-methoxyphenyl, 2,- 3-, or
4-pyridylmethyl, benzyl, 2,- 3-, or 4-hydroxybenzyl, 2,- 3-, or 4-benzy[oxybenzyl, 2,- 3-, or 4-C1-C6
alkoxybenzyl, or benzyl@yifiehii€Ralkyilyly-or the characterising group of a natural a-amino acid, in
which any functional group may be protected, any amino group may be acylated and any carboxyl
group present may be amidated; or a group -[Alk]~R6 where Alk is a (C1-C6)alkyl or (C2-Ca)alkenyl
group optionally interiligexd(By-Gnellof mphendiCoaligrtison PR (Gs-Gotisgilhere R7 is a

hydrogen atom or a (GhtfeRmlk¥lsémuRld fhith® sHerdyl ARG, RE is an optionally substituted cycloalkyl or
cycloalkenyl group; or a benzyl group substituted in the phenyl ring by a group of formula -

OCH2CORS8 where R8 is hydroxyl, amino, (C1-C6)alkoxy, phenyl(C1- C6)alkoxy, (C1-C6)alkylamino,
di((C1-C6)alkyl)aminohglieraa(Cl-CaYliiky| deferoatyéCeeSichikenyirraheitencacit{@rGeid halide, ester or
amide derivative theregiysgifl psishamyRRIbailiRke th i ABtars:AR Med,

4-phenyiphenyl(C4-Cg alkyl)-, 4-phenylphenyl(Cs-Cs alkenyl)-, 4-
phenylphenyl(C3-Cs alkynyl)- , 4-heteroarylphenyl(C4-C¢ alkyl)-, 4-
heteroarylphenyl(Cs-Cs alkenyl)-, 4-heteroarylphenyl(C3-Cg alkynyl)-,-
optionally substituted in the terminal phenyl or heteroaryl ring; or

phenoxy(C+-Cs alkyl)- or heteroaryloxy(C4-Cs alkyl)- optionally
substituted in the phenyl or heteroary! ring; ‘

10. A compound as claimed in any of claims 1 to 8 wherein R; is methyl,
ethyl, n- or iso-propyl, n-, iso- or tert-butyl, n-pentyl, n-hexyl, n-heptyl, n-nonyl,
n-decyl, prop-2-yn-1-yl, cyclohexylethyl, cyclopentyimethyl, 3-phenylprop-2-
yn-1-yi, 3-(2-chlorophenyl)prop-2-yn-1-yl, benzyl phenylpropyl, 4-
chlorophenylpropyl, 4-methylphenylpropyl, 4-methoxyphenylpropyl,
phenoxybutyl, 3-(4-pyridylphenyl)propyl-, 3-(4-(4-pyridyl)phenyl)prop-2-yn-1-
yl, 3-(4-phenylphenyl)propyl-, 3-(4-phenyl)phenyl)prop-2-yn-1-yl or 3-[(4-
chlorophenyl)phenyl]propy!-.

11. A compound as claimed in any of claims 1 to 8 wherein Rz is C4-C4
alkyl, 3-8 membered cycloalkyl-C4-C4 alkyl- optionally containing 1-3

heteroatoms in the ring selected from N, O and S, or aryl-C1-C4 alkyl.

12. A compound as claimed in any of claims 1 to 8 wherein R, is benzyl, n-
butyl, iso-butyl, n-hexyl, cyclopentylmethyl, 4-ethoxyphenylpropy! or
phenylpropyl.



said amino acid being selected from glycine, a or 0 alanine, valine, leucine, isoleucine, phenylalanine,
tyrosine, tryptophan, serine, threonine, cysteine, methlonine, asparagine, glutamine, lysine, histidine,
arginine, glutamic acid, and aspartic acid; or a heterocyclic(C1-C6)alkyl group, eithes l:AEEng 05
unsubstituted or mono- or di-substituted in the heterocyclic ring with halo, nitro, carboxy, ((ZJL
C6)alkoxy, cyano, (Cl-C6)alkanoyl, trifluoromethyl (CI-C6)alkyl, hydroxy, formyl, amino,
(Cl-C6)alkylamino, d i-(CI-C6)alkyl amino, mercapto, (Cl- C6)alkylthio, hydroxy(CI-C6)alkyl,
mercapto(CI-C6)alkyl or (Cl- C6)alkylphenylmethyl; or 15 AUG 2006 73 a group -CR,RDbR, in which:
each of %, Rb atfl R. Asconippamties taimett dyeny (CthelBiabding (EErGBYbdteinyl, (C2-C6)alkynyl,

phenyl(C1-Cé)alkyl, ( -.@;esgcéﬂ@dl%&{yﬁzisélyém ANDRordhiBly . 19depandently phenyl or
heteroaryl such as pyridyl; or R. is hydrogen, Cl-%%glslg/l, (Cz-CGé(?/Ike%l inZ-CG)alkynyI,
phenyl(C1-C6)alkyl, oP’(é’gz‘éﬁ}E%ﬁ%ﬂ&ﬂ: ArRey yetisr RAPHINRABY atom to which they
are attached form a 3 bergyharibeoed-bydioaikgnaylaX- 36 G-fbenByiegerrogyclic ring; or Ra, Rb

and R, togetherwith th gasben aliiAILNARICEHE: ashdd frmra tricyclic ring (for example
adamantyl); or Ra and Rb are each inde%gndently C@gé%alkyl, C2-C6)alkenyl, (C2-C6)alkynyl,

phenyl(C1-C6)alkyl, or a group as defined for R. below other than hydrogen, or Ra and Rb together
with the carbon atom ttewidchctaesirargrattpofiedéabsral a-ayoinaksitioin which any

functional group may be protected, any amino group may be acylated
and any carboxyl group present may be amidated; or

a group -[Alk]nRe where Alk is a (C1-Cg)alkyl or (C2-Cg)alkenyl group
optionally interrupted by one or more -O-, or -S- atoms or -N(R7)-  ~
groups [where Ry is a hydrogen atom or a (C4-Cg)alkyl group], nis 0 or
1, and Rg is an optionally substituted cycloalkyl or cycloalkenyl group;

or

a benzyl group substituted in the phenyl ring by a group of formula -
OCH»,CORg where Rg is hydroxyl, amino, (C4-Cg)alkoxy, phenyl(C+-
Cs)alkoxy, (C4-Cg)alkylamino, di((C4-Ce)alkyl)amino, phenyl(Cq-
Cs)alkylamino, the residue of an amino acid or acid halide, ester or
amide derivative thereof, said residue being linked via an amide bond,
said amino acid being selected from glycine, a or B alanine, valine,
leucine, isoleucine, phenylalanine, tyrosine, tryptophan, serine,
threonine, cysteine, methionine, asparagine, glutamine, lysine,
histidine, arginine, glutamic acid, and aspartic acid; or

a heterocyclic(C1-Cg)alkyl group, either being unsubstituted or mono- or
di-substituted in the heterocyclic ring with halo, nitro, carboxy, (Cs-
Cg)alkoxy, cyano, (C1-Csg)alkanoyl, trifluoromethyl (C4-Ce)alkyl, hydroxy,
formyl, amino, (C1-Cg)alkylamino, di-(C1-Cg)alkylamino, mercapto, (C4-
Ce)alkylthio, hydroxy(C1-Cg)alkyl, mercapto(C4-Cg)alkyl or (C4-
Ceg)alkylphenylmethyl; or



heterocyclic ring, and R. is hydrogen, -OH, -SH, halogen, -CN, - C02H, (CI-C4)perfluoroalkyl, -CH20H,
-C02(CI-C6)alkyl, -O(CI- Cs)alkyl, -O(C2-CB)alkenyl, -S(CI-C6)alkyl, -SO(CI-C6)alkyl, - S02(CI-C6)
alkyi, -S(C2-C6)alkenyl, -SO(Cz-C6)alkenyl, -S02(C2- C6)alkenyl or a group -Q-WivBhatHin)Ds
represents a bond or -0-, -S-, -SO- or -S0O27 and W represents a phenyl, phenylalkyl, (C3-
Ca)cycloalkyl, (C3-COCYC[Oalkylalkyl, (C4-CB)cycloalkenyl, (C4- Cs)cycloalkenylalkyl, heteroary] or
heteroarylalkyl group, which group W may optionally be substituted by one or more substituents
independently selected from, hydroxyl, halogen, - CN, CO2H, -C02(CI-Cu)alkyl, -CONH2,
-CONH(Cj-C6)alkyl, - @QMHCIaBeBIRA 2 WEBIHO, -CH20H, (CI-C4)perfluoroalkyl, - O(CI-C6)alkyl,
-S(CI-C6)alkyl, -SO(CI- C6)a|ky| SOZ(Ci C6)alkyl, AUG 2006 74 -NO2, -NH2, -NH(CI-C6)alkyl,
-N((CI-C6)aikyi)2, -NHCO(Cj- C } Cl- C6I-){ lkyl, (C2- C alke l, (C2- C6)a| yI (Ca-
Cs)cycloalkyl, (C4~Ca)cycllo‘3ﬂﬁ r?yl Ao sRPeRd hydesgeg a{gb@ﬁ Hin any of claims 1
to 12 wherein Ra is benzyl, bﬁe@y)atkwwﬂ@z;iﬁaielkwlylpph@wl@ywebﬂhyh (@st-butoxymethyl,
iso-propyl, iso-butyl, sec-butyg, )ESH &m{w oF -benzylthio-I -methylethyl, | -methylthio-1 - methylethyl, or
1 -mercapto-1 -methylethyl. 15. A compound as claimed in any of claims 1 tc) 12 wherein R3 IS (CI-
C4)alkyl or aryl- is (CI-C4)alkyl. 16. A compound as claimed in any of claims | to 12 wherein R3 is
ben7yl, tert-butoxymethyl, isBepsdpyrogan-bodyR.cinid ddang indgpendeniip pbenybe claimed in any of the

preceding claims wherein R%@te%g@r@gﬁ gg%ﬁgﬂegr(CJmCs)alkyl (C3-C8)cyrloalkyl; phenyl;
monocyclic
R is hydrogen, (C4-Cg)alkyl, (C2-Cg)alkenyl, (Co-Cg)alkynyl,
phenyl(C4-Cg)alkyl, or (C3-Cg)cycloalkyl, and Rs and Ry, together
with the carbon atom to which they are attached form a 3 to 8-
membered cycloalkyl or a 5- to 6-membered heterocyclic ring; or

Ra, Ry and R, together with the carbon atom to which they are -
attached form a tricyclic ring (for example adamantyl); or

Ra and Ry, are each independently (C4-Ce)alkyl, (Co-Cg)alkenyl,
(C2-Cg)alkynyl, phenyl(C4-Cs)alkyl, or a group as defined for R,
below other than hydrogen, or R, and Ry together with the
carbon atom to which they are attached form a cycloalkyl or
heterocyclic ring, and R, is hydrogen, -OH, -SH, halogen, -CN, -
CO2H, (C4-Cy)perfluoroalkyl, -CH,0OH, -CO2(C4-Cg)alkyl, -O(C1-
Ce)alkyl, -O(C2-Cg)alkenyl, -S(C1-Cs)alkyl, -SO(C4-Cg)alkyl, -
S02(C4-Cg) alkyl, -S(C2-Cg)alkenyl, -SO(C,-Cg)alkenyl, -SO5(Co-
Ce)alkenyl or a group -Q-W wherein Q represents a bond or -O-,
-S-, -SO- or -SO,- and W represents a phenyl, phenylalkyl, (Cs-
Cs)cycloalkyl, (C3-Cs)cycloalkylalkyl, (C4-Cg)cycloalkenyl, (Cs-
Cs)cycloalkenylalkyl, heteroaryl or heteroarylalkyl group, which
group W may optionally be substituted by one or more
substituents independently selected from, hydroxyl, halogen, -
CN, -COgH, -CO5(C4-Cg)alkyl, -CONH3, -CONH(C4-Cg)alkyl, -
CONH(C1-Cgalkyl),, -CHO, -CH20H, (C+-Ca)perfluoroalkyl, -
O(C4-Ce)alkyl, -S(C1-Cs)alkyl, -SO(C+-Ce)alkyl, ~-SO2(C4-Cs)alkyl,



heterocyclic; or monocyclic heteroaryl. 18. A compound as claimed in any of claims | to 16 wherein R4
is Cj-C4 alkyl, aryl, heteroaryl, 3-8 membered cycloalkyl optionally containing 1-3 heteroatoms in the
ring selected from N, 0 and S, aryl-CI-C4 alkyl or heteroaryl-CI-C4 alkyl. 19. A corﬂp’i)LMtﬁ aXiflaimed
in any of claims | to 16 wherein R4 is optionally substituted methyl, ethyl, n- or !so-propyl, prop-2-yl,
tert-butyl, cyclopropyl, cyclopentyl; phenyl; morpholino; thienyl or furanyl. 20 A compound as claimed
in claim 2 wherein R, is -OH; W is - C(=O)NHOH, X is -0- and R3 is tert-butyl. 21. A compound as
claimed In claim 2 wherein R, is -OH; W is - C(=@)NHOH, Xis -0-, R3 is tert-butyl, and R2 is CI-C12

alkyl, or phenyl(Cl 1 5 AUG 2Q¢8, mglﬁm@magqmmggqyd%@])}g%mg\ are optionally
substituted in the phenyl or eg&orr& r_'@ : %ZI Aéé:g:{%g unq agélai{ngd irl 1@? 2 wherein R, is -OH,;
W is - C(=0)NHOH, X is -0-, RE1$te -bu%?, Whd gﬁeéWyﬁ)rB G2V ¥thoyphenylpropyl. 23. A
compound as claimed in claie)2¥%loaheh (QsSs)cydorikenyl MEepyNMO#NzY.is -0-, R3Is tert-butyl, and
R4is branchedClI-Cl2alkyl, cycloalkyl, phenyl, heteroaryl, phenyl(GI-C6 alkyl)- or
heteroaryl(CI-C5)alkyl)-. 24. A cogmpound as claimed.in claj herein R, is -OH: W is -
C(=0)NHOH, X i?‘-O-,'%i%?s"l%?%'—n%?y%),c,%%ge'ﬂ}%%?icélﬁw rﬂg"yﬁ%vwﬁeﬂi‘ﬂ?s A ng grz\)/ﬁ\{eteroaryl. 25 A
compound as claesy.inyslairax3imatdipwidis-3cy{eenikeruerxristhy. ispeprapbmpound as claimed
in claim 3 wherejgoMyuigi; Géc BN €HLbEHS 1-benzylthio-1-methylethyl, 1-methylthio-1-

methylethyl, or 1-mercapto-1-methylethyl.

15. A compound as claimed in any of claims 1 to 12 wherein Rjis (C4-
Cy)alkyl or aryl- is (C4-Cs)alkyl.

16. A compound as claimed in any of claims 1 to 12 wherein Rjsis benzyl,
tert-butoxymethyl, iso-propyl, tert-butyl, or iso-butyl.

17. A compound as claimed in any of the preceding claims wherein Ry is
optionally substituted (C4-Cg)alkyl; (C3-Cg)cycloalkyl; phenyl; monocyclic
heterocyclic; or monocyclic heteroaryl.

18. A compound as claimed in any of claims 1 to 16 wherein Ry is C4-C4
alkyl, aryl, heteroaryl, 3-8 membered cycloalkyl optionally containing 1-3
heteroatoms in the ring selected from N, O and 8, aryl-C4-C4 alkyl or
heteroaryl-C4-C4 alkyl.

19. A compound as claimed in any of claims 1 to 16 wherein Ry is
optionally substituted methyl, ethyl, n- or iso-propyi, prop-2-yl, tert-butyl,
cyclopropyl, cyclopentyl; phenyl; morpholino; thienyl or furanyl.

20 A compound as claimed in claim 2 wherein Ry is —-OH; W is —
C(=0)NHOH, X is —O- and R is tert-butyl.

21. A compound as claimed in claim 2 wherein Ry is -OH; W is —
C(=0)NHOH, X is —O-, R3 Is tert-butyl, and Rz is C1-C12 alkyl, or phenyl(C4-



0-, and R3 is tert-butyl. 27. A compound as claimed in claim 3 wherein W is -C(=O)NHOH, X'is - 0-,
and R, is -OH, C,-C~ alkoxy, orC2-C6 alkenyl. 28. A compound as claimed in claim 3 wherein W is
-C(=O)NHOH, X is - 0-, R, is -OH, C1-C6 alkoxy, orC2-C6alkenyl, R3 is tert-butyl of BeARfl 38 R4 is
isopropyl. 29. A compound as claimed in claim 1 which is the subject of any of the Examples herein.
30. A pharmaceutical or veterinary composition comprising aGompound as claimed in any of the
preceding claims. AUG 2006 76 31. The use of g compound in any of claims 1 to 29 in a treatment
which comprises administering to the mammal an effective amount of the said compound. 32. A
compound as clainetkin)-avyhefartzami¢Ch-Cs Rkt whehnerrioptionally stestiatgd indticine. 33. The use of
a compound as ¢Jaipactm&aBafFiaiEs 1 to 29 in the preparation of a medicament for the treatment
or prophylaxis of diseases mediated by MMPs. 34. The use of a compound as claimed in any of
claims 1 to 29 in the preparation of a medicament for the treatment or prophylaxis of diseases wherein
the disease is b&Re reSaptipoyidragalagnedith daim2astmrdiy Beisoraldry\hiretastases; rheumatoid

arthritis, septic aghtisvQeigoREIHS, REHSLBIN, SHERYIESIRIIFRIpyceFation, neuroinflammatory
disorders, e.g. mug}lgle %cleross; ‘esten03|s; emphysemia; fibrotic’ didsease e.g. liver fibrosis and
cystic fibrosis; cHSIRYBREREPE bulmonary disease: bronchitis: asthma; autoimmune disease:

transplant rejection (e.g. graft versus host disease); cystic fibrosis; psoriasis; psoriatic arthritis;
degenerative carjiage Jogsmiliammaiamapiareadiierm RoisCaing disease, inflammatory bowel
disease, and ulcgieBiRTNS AB AEHENusTPAM ROV Stanahed €5l afgy © veraton: &

cycloalkyl, phenyl, heteroaryl, phenyl(C+-Cs alkyl)- or heteroaryl(C4-Cs)alkyl)-.

24. A compound as claimed in claim 2 wherein Rq is —~OH; W is — -
C(=O)NHOH, X is —O-, R3 is tert-butyl, R; is ethoxyphenylpropyl.
and Ry is phenyl or heteroaryl.

25 A compound as claimed in claim 3 wherein W is —C(=O)NHOH and X is
—0-.

26. A compound as claimed in claim 3 wherein W is ~C(=O)NHOH, X is —
O-, and R;j is tert-butyl.

27. A compound as claimed in claim 3 wherein W is —-C(=O)NHOH, X is —
O-, and R4 is —OH, C4-Cg alkoxy, or C2-Cg alkenyl.

28. A compound as claimed in claim 3 wherein W is -C(=O)NHOH, X is —
O-, Ry is —=OH, C4-Cs alkoxy, or C»~Cs alkenyl, Rj is tert-butyl or benzyl and Ry
is isopropyl.

29. A compound as claimed in claim 1 which is the subject of any of the
Examples herein.

30. A pharmaceutical or veterinary composition comprising a compound as
claimed in any of the preceding claims.



neuropathy or nephropathy e.g.interstitial nephritis, glomerulonephriris and renal failure; ocular
inflammation; liver cirrhosis, Sjoegren's syndrome; or an inflammatory condition of the nervous
system. 35. The use of a compound as claimed in any of claims 1 to 29 in the prqp@rgﬁgnm?ga
medicament for the treatment or prophylaxis of diseases wherein the disease is multiple sclerosis,
emphysema, liver fibrosis, cystic fibrosis, chronic obstructive pulmonary disease, Crohn's disease,
inflammatory bowel disease, or liver sclerosis. 36. The use of a compound as claimed in any of claims
1to 29 in the preparation of a medicament for the treatment or prophylaxis of diseases wherein the
disease is hepatitis. 15 AUG 2006 77 37. A procéSs for the preparation of a compound as claimed in
claim I In which W is a hydroxamic acid group HONH(C=0~, which process causing an acid of
general formula (11A) or (11B)R4 OR2N-XOR2NC)ily ,HHHYNN>-R,HOX R10RaR10R3
(11A) (1113)31r an Fptivakedfdecbrapueariarent, tof shaaisvitto Rpdnroxedativent @hisiotestedises

hydroxylaming, of g MO SIRLOIERHSAL YA GHUAIIR, O £ SHSIROl oA R2 RS, and Ra being

as defined in claim 1 exCept that any substituents in 3, and ich are potentially reactive
with hydroxylamine, O-protected hydroxylamine, the N,O-diprotected hydroxylamine or their salts are

optionally thefnselveSORBRERAT R RYerRimed FRrBiRhgSEHY BYOIER @Ry SHERA¥ from the

resultant hydreedicivie.acid moiety and from any protected

33. The use of a compound as claimed in any of claims 1 to 29 in the preparation

of a medicament for the treatment or prophylaxis of diseases mediated by MMPs.

- 34, The use of a compound as claimed in any of claims 1 to 29 in the preparation
of a medicament for the treatment or prophylaxis of diseases wherein the disease is
bone resorption, tumour growth or invasion by secondary metastases; rheumatoid
arthritis, septic arthritis, osteoarthritis, periodontitis, gingivitis, corneal ulceration,
neuroinflammatory disorders, e.g. multiple sclerosis; restenosis; emphysemia; fibrotic
didsease e.qg. liver fibrosis and cystic fibrosis; chronic obstructive pulmonary disease;
bronchitis; asthma; autoimmune disease; transplant rejection (e.g. graft versus host
disease); cystic fibrosis; psoriasis; psoriatic arthritis; degenerative cartilage loss;
inflammatory gastric conditions, e.g. Crohn's disease, inflammatory bowel disease,
and ulcerative colitis; atopic dermatitis, epidermolysis bullosa; epidermic ulceration; a
neuropathy or nephropathy e.g.interstitial nephritis, glomerulonephriris and renal
failure; ocular inflammation; liver cirrhosis, Sjoegren’s syndrome; or an inflammatory

condi_tion of the nervous system.

35.  The use of a compound as claimed in any of claims 1 to 29 in the preparation
of a medicament for the treatment or prophylaxis of diseases wherein the disease is
multiple sclerosis, emphysema, liver fibrosis, cystic fibrosis, chronic obstructive

pulmonary disease, Crohn's disease, inflammatory bowel disease, or liver sclerosis.

36. The use of a compound as claimed in any of claims 1 to 29 in the preparation
of a medicament for the treatment or prophylaxis of diseases wherein the disease is

hepatitis.



substituents in R1, R2, R.3, and R4. 38. A process for the preparation of a compound as claimed in
claim 1 wherein W is an N-formylhydroxylamino group H(C=O)NH(OH)- which process comprises
N-formylation of the corresponding compound in which W is -NH(OP) wherein P ﬂsrﬁr;\@—pm‘@cting
group, then removing the 0- protecting group P. 39. A process for the preparation of a compound as
claimed in claim | wherein W is a carboxylic acid group -COOH, which process comprises: coupling an
acid of formula (111) or an activated derivative thereof 0 R .2 Ri 0 5 AUG 2006 with an amine of
formula (IVA) or (IVB) R N-X N 4,~H2N -,AN ~R4 H2N Y-1-X /N R3 R3 (IVA) (IVB) wherein X, R,

R2, %, and R4 aBy as defiredds folaine prepaapbilsftacmpelialitsmiedid cRs R and R4 Whi%h are
potentially reactive in.the: ' cli t (es be protected from such reaction, and R11
\hich wlggw%?gxmc 48 e 5?&%@ R eRee o

represents a hydroxy protecting group, and rémoving ?I[ne proteclflsﬁréggargup R11 and any
protecting group&FoR1 genera! fesmylad(Igdy or (11B)

R,
0 R, N-X 0 R f}“\<
HO N 4 HO X
R, 0] R, R, 0 R,

(I1A) (lIB)

or an activated derivative thereof to react with hydroxylamine, O-protected
hydroxylamine, or an N,O-diprotected hydroxylamine, or a salt thereof, X, R,
Ra, Ra, and R4 being as defined in claim 1 except that any substituents in Ry,
Rz, Rs, and R4 which are potentially reactive with hydroxylamine, O-protected
hydroxylamine, the N,O-diprotected hydroxylamine or their salts are optionally
themselves protected from such reaction, then removing any protecting
groups from the resultant hydroxamic acid moiety and from any protected
substituents in R4, Rz, R3, and Ry.

38. A process for the preparation of a compound as claimed in claim 1
wherein W is an N-formylhydroxylamino group H(C=0)NH(OH)- which
process comprises N-formylation of the corresponding compound in which W
is —~NH(OP) wherein P is an O-protecting group, then removing the O-
protecting group P.

39. A process for the preparation of a compound as claimed in claim 1
wherein W is a carboxylic acid group -COOH, which process comprises:
coupling an acid of formula (Ill) or an activated derivative thereof

Q R

)WOH i
Ris

R, O
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with an amine of formula (IVA) or (IVB)

R4
N—X N
H N\‘/M />\R H N%{N
2 N 4 2 X’
R, R,
(IVA) (IVB)

wherein X, R1 Rz, Rs, and R4 are as defined in claim 1 except that any
substituents in R4, Rz, R3, and R4 which are potentially reactive in the coupling
reaction may themselves be protected from such reaction, and Rq4 represerjts
a hydroxy protecting group, and subsequently removing the protecting group
R1¢ and any protecting groups from Ry Rz, R3, and Ra.





