Hydroxam c Acid Derivatives as Metall oproteinase |Inhibi'tors The present
invention relates to therapeutically active hydng&gnﬂg;gqugdargvptives, to
processes for their preparation, tofpharnmaceuti cdl conpositions containing
them and to the use of such conpounds in nedicine. In particular, the
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potentially useful for the treatnment or prophylaxis of many inflammatory,
I nfectious, immnol ogi cal or malignant di seases. These include, but are not

Tumour necrosis factor (herein referred to as “TNF") is a cytokine which is
produced initially as a cell-associated 28KD precursor. It is released as an active,
17kD form , Which can mediate a large number of deleterious effects in vivo. When
administered to animals or humans it causes inflammation, fever, cardiovascular
effects, haemorrhage, coagulation and acute phase responses, similar to those
seen during acute infections and shock states. Chronic administration can also ‘;
cause cachexia and anorexia. Accumulation of excessive TNF can be lethal.

There is considerable evidence from animal model studies that blocking the effects
of TNF with specific antibodies can be beneficial in acute infections, shock states,
graft versus host reactions and autoimmune disease. TNF is also an autocrine
growth factor for some myelomas and lymphomas and can act to inhibit normal
haematopoiesis in patients with these tumours.

Compounds which inhibit the production or action of TNF are therefore thought to
be potentially useful for the treatment or prophylaxis of many_inﬂammatory,
infectious, immunological or malignant diseases. These include, but are not
restricted to, septic shock, haemodynamic shock and sepsis syndrome, post



restricted to, septic shock, haemodynam ¢ shock and sepsis syndrorre post
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of di seases (iondl tions in vvh | sms are involved. Several
cl assesnzﬁnqq?ﬁma rﬂntlbpﬂtﬁsssuﬁi\/%s &ﬁgﬁé ATH-h anshihyperasici alxeolaes of -
hydr oxafg; GQﬂCI d. The foll ow ng pat ent publ i cat I ons di scl ose hydroxam ¢
aci d- bag MVP inhibitors: US 4599361 (Searle) EP-A-0236872

(Roche) EP-A-0274453 (Bel l on) WD 90/ 05716 (British Bio-technol ogy) WO
. 90/ 05719, v /0
81 ot o RIS IS TNF o helion radieet pOtEER ey pa ciestees, &eonditiops
EP- A- 043Peharaci¥ised) by\WINR/médidled tisé¥ deprdtidiion; t6mPOAhaswhich inhibit
both MMPs and TNF production may have particular advantages in the treatment or
prophylaxis of diseases or conditions in which both mechanisms are involved..

Several classes of MMP inhibitors have been proposed, including derivatives of
hydroxémic acid. The following patent publications disclose hydroxamic acid-
based MMP inhibitors:

US 4599361 (Searle)
EP-A-0236872 (Roche)
EP-A-0274453  (Bellon)
WO 90/05716 _ (British Bio-technology)
WO 90/05719 (British Bio-technology)
WO 91/02716 {British Bio-technology)
s EP-A-0489577  (Celitech)
EP-A-0489579 . (Celitech)
EP-A-0497192 - (Roche)
WO 92/13831 (British Bio-technology)
WO 92/22523 (Research Corporation Technologies) : -
WO 93/09090 (Yamanouchi)

The intrinsic potency of ¢0mpounds within the broad structural groups of
hydroxamic derivatives disclosed in the above publications against particular
MMPs can be high. For eiamble,' many have a collagenase ICsg by the in vitro test
method of Cawston and Barrett, (Anal. Biochem., 99, 340-345, 1979) of less than
50 nM. Unfortdnately, however, the physicochemical and/or pharmacokinetic
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(Yanmanouchi) The intrinsic potency of conpounds wt hin the broad struct ural
groups of hydroxam c derivatives digclosed in the above publications,
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art . of Benaikion crepading a mubhisodghbateryoslingee aat hi ng concerning the
inhibition of TNF rel ease. Indeed it appears that the state of the art as a

whol e does not includethe recognltlon of anti-TNF properties in any
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The hydroxamic acid derivatives disclosed in the above publications can be
regarded as having the following basic structure (lA):

R; ?4
IL ”“J\rr”‘“’ “
CONHOH B _

wherein the five substituents Ry - Rs may vary according to the detailed disclosure
of each publication. The balance of intrinsic level of activity, degree of specificity' of
inhibition of particular categories of MMP, physicochemical and pharmacokinetic

properties can vary in an unpredictable way as the substituents Ry - Rs are varied.

Of the above publications, only EP-A-0236872 refers to the possibility thatina
particular class of collagenase inhibitors of basic structure (lA) the substituent Ry
may be OH. That possibility is referred to amongst many other possible R
substituents, in the context of compounds in which the §ﬁbstituent Rais the
characteristic side chain of a naturally occurring amino acid in which any functibnal'
substituents may be protected, any amino group may be acylated, and any -
carboxyl group may be esterified. EP-A-0236872 does not disclose such
compounds as having preferred or particularly advantageou-s collagenase
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which are active in vivo following oral administration in relevant animal models of
diseases and conditions mediated by MMP's. Furthermore, as mentioned above,
compounds of the invention have been found to have the unexpected and
desirable property of inhibiting TNF production.

According to one aspect of the present invention, there is provided a compound of

formula (1):
ILNHHrN—RS | (l)

CONHOH

wherein .
R2 représents a group Rg-A- wherein A represents a divalent straight or
branched, saturated or unsaturated hydrocarbon chain of up to 6 C atoms
which may be interrupted by an O or S atom, and Rg represents hydrogen or
an optionally substituted phenyl, cycloalkyl or cycloalkenyl group;

R3 represents a group Ry-(B)y- wherein n is 0 or 1, B represents a divalent
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conmpounds of the i nvent i on. have been found to have the unexpected and
desirabl e property of i nhibiting TNF. productron Accordi-ng to one aspect of
the present invention, there is provided a compound of formula (1): [err]
wherein R2 represents a group R6-A- Snvherein A represents a dival ent

strai ght or branched, saturated or unsaturated hydrocarbon chain of up-to 6
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resi dﬁrfke'd Wkeh AinfdeéPoRd sl ekesst witén hEEFRP‘is WgegenO [err] is hydrogen;.
[err] represents hydrogen or nethyl; [err] represents hydrogen [err] al kyl

or a group D-([err] alkyl) wherein D represents hydroxy, ([err])al koxy,
([errl)al k Ith | am no ptionall'y substituted phenyl, or a
heter%t?ﬂ? geg gaﬁﬁogﬁ?FT”E#hq'nono or di-([err] alkyl) anmine or a

het erocyclic group; or [err] and [err] taken together represent a di val ent,,

saturated or unsaturated u
R, represents hydrogen C,-Ce alkyl or a group D- (C,—C -alkyl) wherein D

represents hydroxy, (C;, -Ce)alkoxy, (C,—Cs)alkylthlo acylamlno optronally
substituted phenyl, or a heterocyclrc group, NH,, or a mono- or. di-(C,-C; alkyl) -

amine or a heterocyclic group;

or R, and R; taken together represent a divalent, saturated or unsaturated
hydrocarbon chain of from 8 to 16 C atoms, which may be interrupted byan O, S.
or N heteroatom, '

or a salt, solvate or hydrate thereof,

provided that R, is not the characteristic side chain of a natural alpha?amino acid,
or the characteristic side chain of a natural alpha-amino acid in which any
functional substituents are protected, any amino groups are acylated, and any
carboxyl groups are esterified.

J
r_

As used herein the term “C,-C; alkyl” or “saturated hydrocarbon chain of upto6 C
atoms” refers to a straight or branched chain alkyl moiety having from 1 to 6
carbon atoms, including for example, methyl, ethyl, propyl, i’sop-ropYI, butyl, {-butyl,
pentyl and hexyl. | |

The term “C,-C; alkenyl” or “unsaturated hydrocarbon chain of up to 6 C atoms”
refers to a straight or branched chain alkenyl moiety having from 2 to 6 carbon



“hydrocarbon chain-of from8 to 16 C atons, which nmay be interrupted by an
O, S or N heteroatom or asalt, solvate or hydrate thereof, provided that
R3 is not the characteristic.si de chai ¢ of a natural alpha-anino acid, or
the characteristic side chaf#’ of a natural alpha- 'a'f'-i:-_ no acid in which any
functlp r, d, and
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- exanpl e ¥ n ‘t’ﬂ?ﬁg?'g‘ Bpe 1sopropy| butyl, t-butyl, pentyl and
hexyl . The term [err] al kenyl" or "unsaturated hydrocar bon chain of up to 6

C atons" refers to a straight or branched chain al kenyl noiety having from
2 to 6 dhederm “cyeoatkylivetans thasatgrated alieyalicanoietyehaving|frorh -8 catban t her E
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term' Cb?bl@&bl%ﬂand@jm bgl.a sat ur at ed alicyclic noiety having from 3 8
carbon atons and incl ude for exanpl e, cycl ohexyl, cyclooctyl,
cycl oheptyl, cycl opentyl cycl obutyl and cycl opropyl The term
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cycl ohegadion atmpslaopencludgs,, fo«:mlamme eyudlohaxenyl; cyolmootenyy,l . I n the case

of _cyel oabkeaulo T "5ci8hehtedl, 3 BcHARR Rt WRioprBSei"fh MRVesd Al n more
cycloalkenyl rings of from 5-8 carbon atoms, the ring may contain more than one
double bond. '

The term “heterocyclyl” or “heterocyclic” refers to a 5-7 membered heterocyclic ring
containing one or more heteroatoms selected from S, N and O, and optionally
fused to a benzene ring, inclﬁding for example, pyrolyl, furanyl, thienyl, imidazolyl,
oxazolyl, thiazolyl, pyrazolyl, pyridinyl, pyrrolidinyl, pyrimidinyi, morphohnyl
plpenzmyl indolyl and benzimidazole.

Unless btherwise 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 C4-Cs alkoxy, hydroxy, thio, C1-Cs alkylthio,
amino, halo (including fluoro, chloro, bromo and iodo), trifluoromethyl, nitro,
-COOH, -CONHa br —CONHhA wherein RAis a C1-Cs alkyl group or the residue of a

natural alpha-amino acid.

The term “characteristic side chain of a natural alpha-amino acid” means the
characteristic side chain attached to the -CH({NH2)(COOH) moiety in the following
amino acids: glycine, alanine, valine, leucine, isoleucine, phenylalanine, tyrosine,
tryptophan, serinél, threonine, cysteine, methionine, asparagine, glutamine, lysine,
histidine, arginine, glutamic acid and aspartic acid.

Where a carboxylic acid grbup is esterified in compounds of formula (1), the
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0, and optionally fused to a benzenezring, including for exanple, pyrolyl,
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pyrroli r.im di Linyl, . pi _ri.in_I-'ndI and
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There are several 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 diastereomers with R or S
stereochemistry at each chiral centre. General formula ('I'),_'and- (unless specified
otherwise) all other formulae in this specification are to be un'ders'tood to include all
such sterecisomers and mixtures (for example racemic mixtures) thereof.

in the compounds of the invention, the preferred stereachemistry is in general as u
follows:
C atom carrying the h_ydroxy group and hydroxamic acid moiéty - S,
C atom carrying the Ry group - R, |
C atom carrying the Rg group - S,

but mixtures in which the above configurations predominate are also contemplated.

In the compounds of the invention:
R2 may for example be a C3-Cg alkyl, cycloalkyl(Ca-Cg alkyl), phenyl{(C2-Cs
alkyl), C2-C4 alkoxy(C1-Cs alkyl)m, or C2-C4 alkylsulphanyl(C4-Ca alkyl)m
group wherein m is 0 or 1. Examples of particular R, groups include iso-
butyl, n-pentyl, cyclohexylpropyl, cyclohexylbutyl, cycloﬁexylpentyl,
phenylethyl,
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addi tion salts for exanpl e hydrochl orides, "hydrobrom des, sul phates,

met hane sul phonat es, p-tol uenesul phonates, phosphates, acetates, citrates,
'succi nates, lactates, tartratgs, fumarates and nal; @ates. Salts may al so be
formed wth bases, for exanpl € sodi um gotassi um nagnesium and cal ci um

salts. .There are several chir@&l" centres in the corrpoirmds according to the
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- R Catomcarrying the R3 rou - but m xtures in which the above
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particul ar R2 groups includeé iso- n- pent ohexyl propyl
cycl ohexyl butslhbstltuteldqbfmqyl(lﬁhﬁeylalkybhmyploaikyjlcycloal@l(meﬁglqﬂm)oyhlenyl
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thiofuranyl(C+-Cg alkyl), benzothlofuranyl(C1-Cs alkyl) or imidazolyl(C1-Cs

alkyl) group, or Rg and Rs taken together may form a C7-C12 alkylene chain,
optionally interrupted by an O, S or N heteroatom. Examples of particular R
groups include phenyl t-butyl, cyclohexylpropyl cyclohexylbutyl
cyclohexylpentyl, optlonally substituted phenylethyl, phenylpropyl
phenylbutyl and phen-ylpentyl in which the optional substituent(s) are in the
phehyl ring and are selected from phenyl, hydroxy, C1-Cg alkoxy, o |
benzylox_y, trifluoromethyl, halo (eg chloro) and R‘s—(C:O')--(C{-Csaikyl)-O_-,
wherein Rs is hjd_roky, amino, of an amino acid residue linked via an amide
bond. Other examples of pahicular Rs groups include phenylethyl,

\_ _cyclohexylr, thienyl(C1-Cg alkyl), pyridylme_fhyl, thiaquylméthyl-,
thiofuranylmethyl-, benzothiofdrahylmethyl or imidazolylmethyl, 1-ethenyl, 1-
propenyl, 1-propynyl, 2,2-d_imethylpropyl; napthyl, napthylmethyl,
_propyloxym'ethyl-, butyloxymethyl; éhd. propylsuiphanylmethyl, and
butylsulphanylmethyl. Presénﬂy preferred are compounds in which Ra is e
cyclohexylmethyl, t-butyl, 2-thlenylmethyl (4- hydroxycarbonylmethoxy)
phenylmethyl, (4-phenyl)phenylmethyl methoxycarbonylethyl and N-
hydroxyamlnocar_bpnylethyl, |

R4 may for example be hydrogen or methyl Presently preferred are

compounds in whlch R4 is hydrogen

Rs may for example be hydfogén or C-1-C4 alkyl, or a group D-(C1-C6 alkyl)
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esterified), R3 may for exanple be a phenyl, [err] alkyl, [err] al kenyl

phemy1 (1 e MngbbireomBRld bl S RESTSSIL Ly A G it |\
- alkyl ), t hioptiohaily {s@bsﬂtuteblgﬁényt td?laahetemnydlé tdil] .Earhples of partlcular
.- - benzot hi:of uranyl (éerr al- k ~or “i.m- daze]y ~al-ky I%}ﬁg)r or R3 ‘and’

R5 taken t btydrAEP I3)"[ ethy], PEeRYl EWA’ QFQ?‘VGQMA M“}"‘lqathﬂtrupt ed

by an O S _ i ncl ude

DY o0 O ShBhchyie éﬁtﬂ%bx 1B PO )R BRSO Doy r

~ opti onal | yphebylelthyl,t WWPVEMEhbenMraﬁﬂmmwlpenmenwéﬁmy préférred
phenyl pentyl in whi cB}sthe oprt h(h)nal subst | tuent(s) are in the phenyl ring
and are selERegIPOUl ekl of eyl al koxy, benzyl oxy,
trifluoron'ethyl,-halo(eg chlo_ro) and [err]-(C=O.-([err]alkyl)-O wherein-
[err] is hydroxy, am-no, or an.anm no acid residue |linked via an am de bond.

Q her [rtspantingscomipgiatds ofitherinehtipnoares i ncl ude phenyl et hyl, cycl ohexyl,
thienyl ([err]alkyl), pyridylnethyl, thiazolylnethyl, thiof uranyl nmet hyl ,
benzot hi of ur anyl net hyl or i m dazol yI met hyl', 1-et henyl 1- propenyl,

but ;f’ﬁi‘ gn‘g'tﬁ't@‘?'%xg#ﬂpg R’[’QEWF% oS I%utylgﬁe&ﬂylk[f?@%%ﬁﬂ%}%@/’m hyl

Pr esephémylarafﬁm-t\édnethqlamdppunds in which R3 is cycl ohexyl met hyl, t-but yTJ

(- ph SR pS TR pior AN YOk REA R R PP b Reny Blycine-N-

hydrorrﬁ% g (?ébonyl ethyl; R4 may for exanple be hydrogen, or nethyl.
Presen referred are corrpounds in which [err] i-s hydrogen; R5 may for

ex arrpNé-tbﬁ wamdﬂ(whyﬂmwy?mwf?-mbLﬂy!guwpylPL«ﬁmhe]nya’r kyl)

phenytalanme-N‘-methyIamlde -
N3-[38- Hydroxy-4-(N-hydroxyam|no)-2R-|sobutylsuccmyl]amlno- -azacyclotridecan-
2-one;
N2-[3S-Hydroxy-4-(N- hydroxyam|no)-ZR-tsobutylsuccmyl] L-3-(1-pyrazolyl) alanine-
N'- methylamide;

N2[3S- Hydroxy—4-(N hydroxyamlno)-ZR-lsobutylsuccmyl]—L—4—(N-
hydroxyamino)glutamic acid- N‘—methylamlde
N2{3S- Hydroxy-4-(N hydroxyamlno)-2R-nsobutylsuccmyl] -L-3-(2-thienyl) alanine-N'-
methylamide;

NZ2-[3S-Hydroxy-4-(N- hydroxyammo)-2R-lsobutylsuccmyl]-L-cycIohexyl alanine-N'-(3-
(2-pyrrolidone)propyl)yamide,

e 5

and salts, solvates or hydrates thereof.

Compounds of the invention which are presently espécially preferred for their
balance of good formulation characteristics such as water solubility, high intrinsic
activity in inhibiting collage'nése and stromelysin, at:tivity in inhibiting TNF releasé,
and good pharmacokinetic prope_rties, evidenced for exatﬁple by high in vivd activity
following oral administration in the standard rat adjuvant arthritis model, are:



9 wherein D represents hydroxy, ([err])al koxy, ([err])alkylthio, acylam no,
optionally  substituted phenyl, or a heterocyclic group. Exanpl es of
particular [err] groups |nclude net hyl , 1& hyl, propyl, butyl, hydroxyethyl,
2-ethyl t hioethyl, N acetyl-2- antnoethyl 3-(2- pyrrolldone)propyl

optionally substituted phenyl-et hyl , phenylpropyl pkenyl but yl and

phenyl ent Presentl referred are conpounds in whic err] is methyl or
et hy?{\ffr wﬁ;y;@ﬁnu@rqwaﬂmot %%IESPWI%GWH L-cyclghex | alanine-N¥

- N2-[ 3S Hy PW hydr oxyam no) - 2R- i sobutyl succi nyI] L (4 oxyrret hyI car. box Ce
ne- '

"y). phenyl a érri<methyl-am.de; -. - :
[err]- [3SNH@BW@XX-M-MUWMMM)PZR-Isebutyiwcstnwﬂrlrrger]-leuqmmﬁiﬂl-gI yci ne- [
err]- meth m de;

[err]-[ 39MBWINIHS. (N hydr oxyami no) - 2R- i sobut yl succi nyl ] - L- (4- pheny! ) -
phenyl al ani ne- [err] met hyl am de;

[err]- [3S-,§§:droxy - (N- hydr oxyam no) - 2R- i sobutyl succr nyl ] am no- 1- azacycl otr
i decan- salts, solvates or hydrates thereof.

_[err}-[3S-Hydroxy-4- (N hydroxyam no) - 2R-i sobutyl succi nyl ] - L-3-(1-pyrazol yl)
al ani ne- N1- et hyl am de;

[err] - [ 3L bingbonyd-acdbitiny wmgms)eni Rwambntmhys beqrephied By (Methods

hyd | ut d
PRBSRILY) gpﬁf?&‘urﬁ 5k ity e Ry S rolasg B Py aas: Wheh farms. anothr aspest

al ani ne- [ |
[err]- [35& I—tlbér oﬁgjﬁ \2 %]J%?y é’%censo fo&&he EO?P%%E} l%TJg(f:?ncﬁn]]pouncdygi f(g)rr(ta‘t)uﬁ M
al api ne- [Gnmpnmg (2-pyrrolidone)propyl)amde, and salts, solvates or

hydrates thereg oupllng an acid of general formula (II)

0O R |
R, N—R

' 0

HO

or an activated derivative thereof with hydroxylamine, O-protected
hydroxylamine, of a Salt-: thereof, Ry Ra. Ra: and Rs being as defined in
general formula (1) except that any substituents in Ra. Ra: R4, and Rs which

S are potentially reactive with hydroxylamine, O-protected hydroxylamme or
their salts may themselves be protected from such reaction, then removing
any protecti-ng .g_roup._s from- the resultant hydroxamic acid moiety and from
any protected subst_i;tu_e_nts in Ra R3. R4 and Rs,

Conversion of (ll) to an activated derivative such as the pentafluorophenyl,
hydroxysu'ccinyl, or hydroxybenzotriazolyl ester may be effected by reaction with
the appropriate alcohol in the présence of a dehydrating agent such as
dicyclohexy! dicarbodiimide (DCC), N,N-dimethylaminopropyl-N'-ethyl



R

Conpounds of the invention which are presently especially preferred for

t heir bal ance of good fornulation characteristics such as water solubility,
high intrinsic activity in inhibftfi ng coll agenase and stronelysin, activity
in inhibiting TNF rel ease, and good pharnmacoki netic properties, evidenced

Jﬂgéﬁiﬁg@t M§ 532 épgvét &f tsétﬁégzqér%b@"\f dii%@ﬁgﬁﬁ%i stration i rLtr he ]

I—MEIBDQ)4 (N hydroxyam no) -2 R-isobutyl succinyl]-L-cycl ohexyl al ani ne

- methyl-am de; [err]-[3S-Hydroxy- 4- (N- hydr oxyami no)-.2 .
R-i-sobutyl succinyl']-L-tert-Teuci fie-[err]- nethylan de, and sal ts sol vat es -

. orprl&Yé’cftﬁﬁbe@foEE§%§% ferfRIROHOEVe ARE RS 'kaavinopér;sﬁedﬁgﬁégﬁiemp;ewmﬂhen may be

prepare hods nown per se Iin the art OW Ng process,
wiiechniques®f paptitie chaspstcy. Arhinongroups exre ioften pmt&ntabletpyocess for the

D PR AT USRS B 2BhR olorlnst 30 MR RFMSCRE cof wien - ©
hyshta¥limRI @@up@@rd@@ﬁpgmwsyﬂ@mramm@etaare as v8ddilyl eaeable [err] being

as defined in general fornu (1) except that. any substituents in [err]

WELGEIR=IT am Buty of BSB{’-Ykﬁéh% Ok aﬁyeaelbwlﬁﬁv e esterspsusiy agithe
h |
rgéegz ?Ié%n@%rﬁgxrf é o:rdg)\% I érlrgesé;f{néynS p@%gﬁ'%? ?%ﬁ?%&@&%ﬁﬂa% hydr oxam ¢

acthe trimitgtor bemayf ester.any pr ot ect ed substituents in [err]. Conversion of
(11) to an activated derivative such as the pentafl uorophenyl,

| v
A compound of general formula (il) can be prepared by coupling an acid of formula

(1) or an activated derivative thereof with an amine of fbrmula‘-(lV)

R, B ) llz-'. - (v
OH _Kn/N--RS V)
H,N

RiO” TCOORy, 0

wherein Ra. Ra R4, and Rg are as defined in general formula (1) ahd'Rw and Ry,

separately represent hydroxy protecting groups or taken t'oget_h'er represent a-

divalent moeity which simultaneously protects both hydroxy. 'grdbps, and

subsequently removing the protecting groups or protecting rﬁoeity. Active

derivatives of acids (lll) include activated esters such as the pentafluoropheny}

ester, acid anhydrides and acid halides, eg chlorides. Rio and Rn may be any of

the standard hydroxyl protecting groups known in the art, but a pamcularly useful

technique may be simultaneous protection of the two hydroxy groups as a o
dioxalone of formula (V): o

(v)




ihydroxysucci nyl, or hydroxybenzotriazolyl ester rhay.be effected by reaetion -
with the appropriate alcohol in the presence of a dehydrating agent such as

di cycl ohexyl dicarbodiimde (DCC), N N-dinethylam.nopropyl-N -ethyl

carbodi i mide (WSCDI), or 2-ethoxy-1-eth@xycarbonyl®%¥, 2-di hydroqui nol i ne
(EEDQ) .- Protecting groups as feferred to above are well known per se; for
exarrgg,-ﬁwmm e § IMW@R1€QE5 udﬁv@dl%hshrdioxa‘wh@@ommgnéagém. ahten

pr ot abl e by benzyl oxycar bony t - but oxycar bonyl or acetyl groups, or in

t he f or imay ba, fattexampledbydiogep. alybiphepyheosestiutedarhanyl. Lompounds ofas e

Creadily ¢cl € BLRETS SHE e AS: § A8 L diL X0l B ANl
cl eavablféhﬁ@%g&g %srggﬁgggbﬁég%zfaggg g{ﬁgeaéﬁ%%éryopéartgﬁfgéﬁﬂg}c?lgﬁ t'g% prot ect able
as readi9g5007225abl e esters, such as the t-butyl or benzyl ester. A
conmpound of general formula (I1) can be prepared by coupling an acid of
formula (111) or an activated derivative thereof wth an am ne of fornula

(1V) [ erad metioRba duewvel c@&@oﬁﬁﬂﬁ%& ;'f)'c)S(P?rﬂJlé 1) 208 Ysful iR himah o )/ﬁfé'ﬁﬁa rr]

and [err] separately represent protecting groups or taken together

r epr eserfedictievsineathespara gctive as inhilph sa:ié&MBSyapgca wirther pelvantager liesy

groups, ;ang . e | r ol fﬁ!ﬁr otgeting
noeity. l&ét??liéB@g&h@H%%@%@Yég%%ﬁfqgrﬁyfkgﬁﬁs%@g@? % téfffg) scte@ 5 such as
t he pent afl uorophenyl ester, acid anhydrides and acid halides, eg ,
chlorides. [err] and [err] nmm e any of the standard hydroxyl protecting
gr oups lAﬁﬁﬁEﬂd'inﬁ]YtWea ther %g@e%, ﬁﬁﬂ’?‘éﬁ‘lt'ﬁf‘l%pnﬁgﬂ?%l t echni que may be
siul taneous protection of the two hydroxy groups as a di oxal one of fornula
(W [err] . |

(i) a compound as defined with respect to formula () or a salt solvate or hydrate

thereof for use in human or veterinary medicine, particularly in the management (by
which is meant treatment or prophylaxis) of diseases or conditions mediated by
MMPs and/or TNF; and

(ii) the use of a compound as defined with respect to formula () or a salt solvate or
hydrate thereof in the preparation of an agent for the management (by which is |
meant treatment or prophylaxis) of diseases or conditions mediated by MMPs
and/or TNF. ‘ '

Diseases or conditions mediated by MMPs iri_clud-e those involving tissue
breakdown such as bone resorption, inflammatory diseases, dermatological
conditions and tumour invasion by secondary metastases, in particular rheumatoid
arthritis, osteoarthritis, periodontitis, gingivitis, corneal ulceration and tumour
invasion by secondary metastases. Diseases or conditions mediated by TNF
include inflammation, fever, cardiovascular effects, haemorrhage, coagulatioh and
acute phase response, cachexia and anorexia, acute infections, shock states, graft
versus host reactions and autoimmune disease.

In a further aspect of the invention there is provided a pharmaceutical or veterinary

'or-‘as readily: " .
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1 2 wherein the groups [err] and [err] are derived forom-a-di oxal one f-_drim'_ng 2

t, and may be, -for exanpl e, hydrogen, alkyl, phenyl or .substituted

. Conpounds of formula (V) are {?e subj ect of our United Kingdom
ne

reagen
phenyl
pat ent
(1) ar
i nhi bi
i nhi bi
in ano

human
nmeant

and/ or
f or mul

application No. 9500722.5 As

ti oned above, compounds of fornula

e useful, in human or veterinary nedicine since they are active as

t GRTBPesitivfLaMpsising.a compruncaef fermilise(l) peg salt solvate afdivdratg ¢ o

théra81 {dgie?ﬁérew hd ﬁﬁ&ﬂmaéﬁﬁrcaﬁ,ihar t/eférm_ .FéyTﬁf%eéé%@?n%@g@ag pcor a1y

t her.aspect,.-this Tnvention concerns:. I-ned

. respecicatrier! i viewaof the- wates-soiuilityp bndtoralbiobyaitatilfy tauvaatdngesrofuse i-n. * =

BpmiehHe 18 AEpPtinge i it im Bk Bhed sdhecisnied PORE Ruanibed by mps

cEB?JE)ﬁriséQ% bhé@é&tﬁ.;tié’éﬁopi/eéﬁﬁgw)eaﬁﬁ?%ﬁio%]?édrﬁsﬂﬂnbt%gé Bl dfo

a (I or a sa sol vate or hnhydrate ereof In thep

paration of an

agent famuyladl)aiasaihselvatengr hydrate theraeblogethas withatpharmeceptisalbi@rs) of

TRireipebot R X e o Vet ot eisolin RGBS, "

tdapted- for loxahadministdatenses, der mat ol ogi cal conditions and tunour

di seas
nmedi at
resorp
i nvasi

ost eoaN

i nvasi
i ncl ud
coagul
i nf ect
di seas

on bg secondary net ast ases,
] RO

i c-ul'zgﬁsrheumatoi d arthritis,
ore gam

in par
wedsiatigenegaldgrm lﬁé) mayr

presgnt K1 the eemaasitiotnour

gq%y?'sﬁ'ﬂﬁ%rdr @P@%&é@?&_@c@?@es or conditions nediated by TNF

anmat i on, ver, i ovascul ar effects, haenorrhage,
ation and acute phase response, cachexia and anorexia, acute

'g%gscorﬁﬁ‘%#ds%ﬁ& WhicH rtﬁ‘é TnvetiisHSs 18Rkefrtha b AHSaREG Pomune
administration by any route consistent with their pharmacokinetic properties. The
orally administrable compésition-s may be in the form of tablets, capsules, powders,
granules, lozenges, liquid or gel preparation.s, 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
pél‘yvinyl-pyrrolidone; fillers for example lactose, sugar, maize-starch, calcium
phosphate, sorbitol or glycine; tabletting lubricant, for example magnesium
stearate, talc, polyethylene glycol or silica; disintegrants for example potato starch,
or acceptable wetting agents such as sodium lauryl su|phéte. 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
suspensions, solutions, 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, syrﬂp, methyl cellulose, glucose syrup, Qelatin
hydrogenated edible fats; emulsifyin'g agents, for example lecithin, sorbitan
monooleate, or acacia; non-aqueous vehicles (which may include edible oils), for
example almond 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. |



In a further aspect of the invention there is provided a pharnaceutical or
veteri nary 1-3. conposition conprising a compound of -forrula (1) of a’
salt solvate or hydrate thergqf togethdr4dwith a ph@g:_..naceut ically or
veterinarily acceptable excipient or carrier. In vigw of the

wat er-sol ubility, and oral bioavailability advantanges of conpounds in
accordance with the inventioni-a further aspect of the invention conprises
a phacrateedosage amitiavelviedadn pralcadinistiationanay coatain frant abpotihdo of f or nul a

(1 _salt solvate or hydrate thereof togeéether with a pharrmaceutically .- -
o8 veter 250 Bratwniy HortAbod 55 In 2500 copounk chte IVeBRoR AL hat ¢ he-
conposi t &bl dé???bﬁgyfbgg RaAimadihy vaky Wldérlry‘pgg%ﬁdiﬁb dPfHR Sondiernds of

general formula present i'n the co tion“together wth one or

nor e excthgipattensrHewevesra dase ot a oopatmdwaiigensnaldormulia ii ofiabait Ot te

Chetr propORtner o BRIgH, baficBRM ahEboLP ] G dtoiE oy BT LT Bl ray
be in thappropriaty. tablets, capsules, powders, granules, |ozenges, liquid or

gel preparations, such as oral, topical, or sterile parenteral solutions or .
suspensi ons. Tablets and capsules for oral adm nistration may be in unit

dose prepamopiséévggpﬁaéﬁo@ tmiﬁ,qnb%rn?gﬁé%gggﬁaghgg@& ;apgfq%frﬁ IBHER oS

bi ndi ng agents, exanpl e syrup, acac ragacant h,
or pol yvointmenply Greamioneintmient targulationsxwiniph endyabe ased foutie drugparme- st ar ch,

cal ci um phosphat rhitol or.glycine, tabletting lubricant, for exanple
magnesi u %%eggﬁggbf&&éﬁ%tforﬁd”%%HéYVQHQ15? ?E[oﬁoro?xéwlpc%ﬁ 83?@' Grants for
exanpl e gtahdar ®ixtbedks of pharesiteulits sueh bsnbe BritizhsPhareiacuposfgdi um | auryl

sul phate. The tablets may be coated according to nethods well known in

nor mal pharmaceutical practice. Oral liquid preparations may be in the form

of , Tor XA apRHEQISh B tHY vk, 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 os 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 dosage for topical administration will of course depend on the size of the area
being treated. For the eyes, each dose may typically be in the range from 10 to '
\«  100mg of the drug.

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 e
anaesthetic, preservative and buffering agents can be dissolved in the vehicle.

For use in the treatment of rheumatoid arthritis, the drug can be administered by the
oral route or by injection intra-articularly into the affected joint. The daily dosage for

a 70kg mammal may be in the rahge 10mgs to 1gram.

The following Exarﬁpleé illustrate embodiments of the invention:
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suspensi ons, -sol utjons, . enulsrons syrups or eIrxrrs or may be presented

“as a dry product for reconstitution with water or other suitabl e vehicle

before use. Such-liquid preparatrons1gay contain conventional additives

such as suspendi ng agents, for exanple sorbitol, syrup, met hyl cel | ul ose,

gl uco ru gl atin, hydrogenat ed .edi ble fats I fyin ents, f.or

ex arrpsﬁ‘q ém”&i’] agcl el F‘g&‘ P'@ét@q ‘ﬁrw%f@a&ﬂ'gmeﬁ%ﬁﬁbaﬁ g’é P(Y%’F’eb

(whi chhrep arédrséebieu@drbhheramrlesbrocbeureev mneaebg@ﬁ@!s@wbre toacsneded ed

coconut orI,,or .esters._such .as. gl ycerine,: propyl ene- gl yeol.,  or _ethyl -

- al cohdhe requised Nrmetbylamides: bX&rﬁQfﬂQ&fﬂeﬂﬁWOd& pr.opyl -:p-- ‘hydroxybenzoat & or.
"sorbic acid, and’if ‘desired conventional flavouring or colouring agents.

1 4 The dosage unit involved in oral adm nistration may contain from about

1 to 250ng, preferably fromabout 25 to 250ng of- a conpound of theinvention

A sur&gble daily dose for a manmal may vary wi dely dependi ng on the

condi t$XgM he patient. However, a dose of a conpound of general formula

| of about 0.1 to 300ngy/ kg body meight particularly fromabout 1 to 1

00ng/ kg body wei ght may be appropriate. For topical application to the

“skin, N%&Wrw%@l i{md@xuemlmeB -isplutyfsucetnyyri.-oyclohaxylealanine-Nam or

orntnent f%ynwiatrons whi ch may be used for the drug are conventional

fornuﬂggry known in the art, for exanple as described in standard

t ext books of pharnmaceutics such as the B

applrcatron to the eye, the drug may b

.1 sh Phar macopoei a. For topical
e up into a solution or

‘non aqueous vehicl e. Add't'VQ‘J
'-}abrsulphrte os di sodi um edeat €;

B dniingi ci dal agents such as phenyl

for instance buffers such as sad u
preservatives i ncl udi ng
nmercuric acetate or

HO H CONHOH

Example 1a

Isopropy! 3R-carboxyisopropyl-2S-hydroxy-5-methylhex-5-enoate

Diis'.oprepyl.-zs-hydroxybu-tan'ediOate (50 g, '230 mmol) was added to a solution of
lithium N,N-diisopropylamide [from N,N.-diisopropylamine'(8_-0. mk, 570 mmol) and
10M n-butyllithium (48.1 ml, 481 mmol)] in dry tetrahydrofuran (500 ml) whilst
maintaining the temperature at -70°C. When addition was complete the reaction
was warmed to -15°C and stirred for 8 hours. The reaction mixture was cooled to -
70°C and methallyl iodide (46 g, 252 mmol) was added slowly, ensuring that the.
temperature did not exceed -65°C. The mixture was warmed to -40°C and stirred
for 18 hours before quenching at -15°C with citric acid. The organic layer was B
separated and washed with 10% sodium bicarbonate solution (500 mli) and brine

(300 ml) then dried over magnesium sulphate. The solution was filtered and

concentrated in vacuo to give a brown oil (64 g) which was purified by column
chromatography (silica gel, 1 kg, gradient elution with 20 to 35% diethyl ether in

hexane). The desired product was isolated as a colourless oil (30.9 g, 49%) which

was found to be a 17:1 mixture of diastereomers by NMR. 1H-NMR; § (Chloroform-

d, major diastereomer), 5.06 (1 H'.-septet. J=6.3 Hz), 4.97 (1H, septet, J=6.3 Hz),



nit rate benzal kom um: chI ori de ‘or chlor heX| di ne, and thickening agents such
as hypromel |.ose nmay al so ‘be included. The dosage for topical adm nistration
wi'll of course depend on the size of theigrea being treated. For the eyes,
each dose may typically be in:the range from10 to:400ng of the drug. The

active ingyr t I S n r |

medi um Dg‘pﬁw dg:ﬁ—ylt ﬁe éhﬁga(gman%c? ég@@ﬁ%? g?ﬁ%’é? é@(’ne tlru'gééghz 35
ei t her—be (2Hs ABX)Je:7(0, 8I7 sbaMikz), 1172 (361, spandl 124 AdviB)(taib@m).y, adj uvants
such as a.local. anaesthetic, preservative and.buffering agents can .be -

-di‘'ssol ved in the- vehitle. " For.use.in the treatment-of rheumatoid arthrltls B

t he drug ‘can be administered by the oral route or by injection
intra-articularly into the affected joint. The daily dosage for a 70kg
manmal maEXsenple tthe range 10ngs to 1gram The fol | owi ng Exanpl es

il lustrate enbodi mrents of the invention: 15 The am no acids used in the
exanpl es bel ow were commercially avail able or were prepared according to

| i t erat ur ¢sgiiropgHBReGarboRyisbpremseS- h)ﬁ(m@a VEhRthyingganeatet 0 the required,
N- net hyl am?éspgy standarg rrgtdms arrp?l ﬂ
N2- [ 3S- Hydr oxy- 4 (N- hydr oxyam no).- 2R- i sobutyl succi nyl ] - L cycl ohexyl

3R car boxyr RiaPL St STRRyEbOtony PR A, Sl e s Wbt 17.1.2GP26R

mmol) was dlssolved in ethanol (80 ml), and stirred overnight with 10% palladium
on charcoal catalyst (1.0 g) under an atmosphere of hydrogen. The catalyst was
et removed by filtration and the filtrate was evaporated to dryness to leave the product

as a clear oil (7.03 g, 98%). 1H-NMR; 3 (Chloroform-d), 5.06 (1H, septet, J=6.3 Hz),

4.97 (1H, septet, J=6.3 Hz), 4.17 (1H, br s,), 3.24 (1H, br s), 2.83 (1H, m), 1.68 (2H,
m), 1.44 (1H, m), 1.24 (6H, d, J=6.2 Hz), 1.18 (6H, d, J=6.2 Hz) and 0.89 (6H, m).

Example 1¢
3R-Carboxy-2S-hydroxy-5-methylhexanoic acid

Isopropyl 3R-Carboxyisopropyl-2S-hydroxy-5-methylhexanoate (7.0 g, 25.6 mmol)
was dissolved in dioxane (15 ml) and water (15 ml), a solution of potassium
hydroxide (4.29 g) in water (22 ml) was added and the mixture was heated at 90°C
overnight. The solution was allowed to cool and then passed through an ion
exchange resin (Dowex [Registered Trade Mark] 50X4-400, 200 mi) to yield the title
compound (4.82 g, 99%). 1H-NMR; & (Chloroform-d), 8.70 (2H, br s), 4.32 (1H, br
s), 3.10 (1H, m), 1.85- 1.55 (3H, m) and 0.96 (6H, m).

Example 1d



Dii, sopropyl 2S- hydroxybut aned| oate (50 g, 230 nmmol ) was added to a sol ution
.of ‘Iirthium NN-diisopropyl-am de [fromN N-dIISOpI’Opy| amne (80 m, 570 mmol)
and 1 OM n- butyllithium(48.1 m, Jiefrm)l in dry tetrahydrofuran (500
m ) whil st maintaining the. terrperatur [err]. Wien addition was conpl ete
the reaction was warrred to [err] and stirred for 8 hours. The reaction
m xture was cool ed to -"[err] and methallyl i odi de (46 g, 252 nmol) V\Q‘/

it ur B e QR Ae o A BREl A et Betnol BERE [T

m Xt ur War me stirr for . our.s ore quenching at.

"__.[err} Wi th citrice aC|d "The organi ¢’ l-ayer was"separ at ed and washed W|th 10%. .-

oo ho B A At SRR Rado R 618 4 s ool iR ot &2' to
Qe ¢ T2 Enfhokistopanall 5 i Bgf L N-URfthyirGinhaifie (A0HR 4 Siga (1) ' o
desir eavwméuat 3BE lnslbea';tre@erm;e ef a2 catalyticcamount of pdolgege smq:%ommacld was

(Gt or SRedfart s BiraraeE o AP e SRBR Qe cQlBrin e SRl ) o7 (14
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(3H, sj @‘Ql-ilrﬂ)df‘llsélga 1%H1 4B(BH, E%ﬁﬁaloeaé(mlmpropyl

3R- car boxyi sopropyl - 2S- hydr oxy- 5- met'hyl hexanoat €. | sopr opy!

3R- car boxyi sopropyl - 2S- hydr oxy- 5- met hyl hex- 5-enoate (7.14 g, 26.2 nmol) was
di ssolved in ethanol (80 m), and stirred overnight with 10% pal | adi um on
charcoal catalyst (1.0 g) under an atnosphere of hydrogen. The cat al yst \/V&g
renovegxhpple Meration and the filtrate was evaporated to dryness to | eave
the product as a clear oil (7.03 g, 98% [err]- NIVR [err]
(Chloroformd),5.06 (1H, septet, J=6.3 Hz),

Pentafluorophenyl R-(2,2-Dimethyi-4-ox0-1,3- dnoxalan-SS-yl) 4-methyl pentanoate

2R-(2,2-Dimethyl-4-oxo-1. .3-dioxal'an-SS-yI)-4-methylpen_tanoic acid (558 mg, 2.4

mmol) was taken up in dichloromethane (10 ml) and cooled to 0°C before adding
pentafluorophenol (670 m_g, 3.6 mmol) and N-ethyl—N-.'-(S-dimethylamincjpropyl)
carbodiimide {560 mg, 2.9 mmol). The-re,actionIWas s_tirred at 0°C for 2 hours then

the solution was washed with 1M sodium carbonate (50 ml) and brine (20 ml). The

organic layer was dried (mégnesium sulphate), filtered, e\)aporated to dryness and

purified by column chromatography (silica gel, dichloromethane) to give the u
activated ester (652 mg, 58_%)'. 1H-NMR; 8 (Chloroform-d), '4.57'(1 H, d, J=6.5 Hz), |
3.32 (1H, m), 1.86 (3H, m), 1.67 (3H, s), 1.58 (3H, s) and 1.03 (6H, m).

Example 1f
N2-[2R-(2,2-Dimethyl-4-oxo-1,3-dioxalan- SS-yl) 4-methylpentanoy|] L-cyclohexyl
alanine-N1-methylamide

Pentatfluorophenyl 2R-(2,2-dimethyl-4-0x0-1,3-dioxalan-5S-yl)-4-methyl
pentanoate (1.06 g, 2.7 mmol) and L—cycl_ohexylalanine-N-methylamide (0.33g,1.8
mmol) were dissolved in N,N-dimethylformamide (150 ml) and the mixture was



“4.97 (1 H, septet, J=6.3 Hz), 4.17 (1 H, br s,), 3.24 (1 H br s), 2.83 (1
"H n), 1.68 (2H, n), 1.44 (1 H n), 1.24 (6H,.d, J=6.2 Hz), 1.18 (6H, d,
J=6.2 Hz) and 0.89 (6H, n). Exanple 1c18

3R- Car boxy- 2S- hydr oxy- 5- net hyl hexanoi ¢ aci d | soprépyl

3R-Carb ' ¢ e h LR i 1 was

di ssol V%”P?@F%@?ﬁéiﬁ%?@rﬁa%e%? 15 m_?‘ %g( %gﬁj‘%do%s%?_ ¢ p@(@}ssi um

hy driaxd” dhich. was gyrified g colurfip Thiomalegraply silicengel geadipnt aluonagtmedoed at
900C ovetdpi ghfi... The [ on. was .al | 10, . I assed .t hrough an

on excrihgteacthin BBhio AR Bak iRt ireing GO BR e ) 0T "

yield thed | em@uz{gi( ; OMRd) [§47] md),

8.70 (2H, %'jrerds‘?'?ag.s 7(19H,é°d293'§"){,'\9§%918 %@'Hmwdl%“z‘i‘cggﬂ{gwhhmj and

- 0.96 (6R)-g18 HAX88B!(¢H1E, J=6 Hz], £89((FH2 ) 2F6NMH;, M)OXBO - 1.50 (12H, br m),

1, 3-di oxal an- 5S-yl ) -'4- net hyl pent anoi ¢ aci'd _

3R Car bok§2A8H g1 (3t MASTekARAL, BE M arsl Q81 §BHam)a ol ) vias

di ssolved in 2, 2-di net hoxypropane (150 m ) and N, N-di net hyl f or mam de (40

m) and stirred overnight at [err] in the presence of a catal ytic anmount of-

p-tol uene sul phonic acid. The solvent was renpoved to give the title

conpound_cont am nated with solvent (6.87 g, >100%. [err]-NVMR [err]

(Chl orofie¥aale 19 41 (1H, d, J=4.8 Hz), 2.91 (1H m, 1.69 (3H m, 1.54

(3H, s), 1.48 (3H, s) and 0.88 (6H, m. Exanple 1 e Pentafl uorophenyl

R- (2, 2- D net hyl - 4- oxo- 1, 3-di oxal an-5S-yl ) - 4- net hyl pent anoat e

2R- ( 2, 2-WR1{BBtHydraxyrdehydrexyidik-ischutpisugeinyil-LnetoighexeyialanivieeN&ci d- (558 ng,

2.\4;mmllb en up in dichloromethane (10 mM) and cooled to [err]

before a &Y\ﬂéa t'af | uor ophenol (670 ng, 3.6 nmol) and

N- et hyl - N - ( 3-di net hyl am nopr opyl ) _ -

N2-[2R-(2,2-Dimethyl-4-oxo-1,3-dioxalan-5S-yl)-4-methylpentanoyl]-L-cyclohexyl
alanine-N1-methylamide (0.43 g, 1.1 mmol) was dissolved In 2M hydrochiloric acid
(15 ml) and tetrahydrofuran (20 mi) and stirred at room temperature overnight. The
solvent was removed to give the required product as an off white foam (0.35 g,
91%). tH-NMR; & (Methanol-d4), 4.37 (1H, m), 4.16 (1H, d, J=5.6 Hz), 2.75 (1H, m),
2.68 (3H, s), 1.80 - 1.50 (12_H, m), 1.38 - 1.10 (4H, br m) and 0.90 (6H, m).

Example 1h

N2-[4-(N-Benzyloxyamino)-3S-hydroxy-2R-isobutylsuccinyl]-L-cyclohexylalanine-
N1- methylamide.

N2-[3S-Hydroxy-4-hydroxy-2R-isobutylsuccinyl)]-L-cyclohexylalanine-N1-
methylamide (0.35 g, 1.0 mmol) was taken up in tetrahydrofuran (5 ml) then water
(5 ml) and O-benzylhydroxylamine hydrochloride (0.24 g, 1.5 mmol) was added.
The solution was cooled to 0°C before addition of N-ethyl-N'-(3- '
dimethylaminopropyl) carbodiimide hydrochloride (0.38 g 2.0 mmol) and the
reaction mixture was then stirred at roorh temperature overnight. Tetrahydrofuran
was removed under reduced pressure, whereupon the product crystallised. The



carbodiimde (560 ng, 2.9 nmmol). The reaction was stirred at [err] for 2
“hours then the solution was washed with 1 M sodi um carbonate (50 m) and
brine (20 m ). The organic |ayer was ggi ed (nagnesium sul phate), filtered,
evaporat ed to dryness and purified by colum chromat ography (SI l'ica gel

LR LTS i S R e L b kSR
1. 67 ( fllﬁ'htlod ﬁgsﬁﬁd‘lwﬁ)wﬁﬂé@ aﬁdQﬁieQﬁbhdéﬁhlg%@EEbﬁml(b 30 g, 65%). 1H-
N2~[ 22D|rret yl - 4-0x0-1

34 0Wm55§M¢tﬁan®I-mz) TysperianEH; ]m),ml(mes‘yﬁnder H,0 peak) 4.36 (1H

aI ani ne-[err]-nmet hyl am de Pent af| uor ophenyl
2R- (2, 2, $:TiBtHiZ), 3D {dH, Id, I=6i LK), aaﬂzsu;u m).42 62(Bk, sSher8SndaA2(12H,08 g, 2.7

mml)an y Iala mde(OBBg, 1.8 mml) were

di ssol \f@g 1|%§quﬁgﬁ%tq’fym ﬁgﬁ%rg '1"9 m) and the mxture was 18
stirred overnight at roomtenperature. The solvent was renoved to give an
oil which was purified by colum chromatography (silica gel, gradient

el ution, vvlth 0 to 5% net hanol in dichloronethane) gave first unreacted
ester f d1by the desired product (0.43 g, 60%. [err]-NVR [err]
(Chloro 6.47 (2H, br mand d, J=8.3 Hz), 4.53 (1 H, d, J=6 Hz),
4. 49 (NH[SSﬂichoZﬁ%(@thd?oxyknﬂﬁo)QE~|§6b(1tylé&}¢cmy1] h?cylohe@@le(léhineam 1.54
(3H, S)"Pﬁé'}iﬁw .10 (4H, br m and 0.91 (6H, rr) Exanpl e 1g

N2-[ 3S- hydr oxy-2- R-isobut yI succi nyl ] -L-cycl ohexyl al ani.n e-[err]-_
nmet hyl am de. N2- [2 R- (2, 2-Di net hyl - oxo-- 1 ' \.J
, 3-di oxal an-5S-yl ) - 4- met hyl| pent anoyl ]- ycl oh exyl ;

al ani neN3-E4-(\- Bmzmmra@ow&tay@'oxy 21R-mht)tyimgcmvbkarcy@tohaxyMamne-
hydr ch\ﬂpﬁa&%@éhﬂ?éﬁ d@h%ﬁ‘e%h% g ) We%ﬁn(e?tﬂa%l?ﬁaadmﬁt Ilf)‘r/Ed at room

t enper
palladium on charcoal (100 mg) was added and the mlxture was subjected to an

atmosphere of hydrogen. After 4 hours the catalyst was filtered off then the solvent
removed to give the title compound (650 mg, 1.75 mrhbl, 81%) : TH-NMR; &
(Methanol-dg), 4.35 (1H, 1, J=7.6 Hz), 3.99 (1H, d, J=6.4 Hz), .2_.69 (4H, m and s),
1.80 - 1.50 (12H, br m), 1.40 - -1 .10 (4H, br m) and 0_-;8'9 _(_GH, m). 13C-NMR; 3
(Methanol-dg4), 175.6, 175.3, 171.5, 72.9, 52.4, 40.2, 39.2, 35.2, 34.9, 33.2, 30.9,
27.6, 27.4, 27.1, 26.9, 26.3, 23.7 and 22.1. Found: C, 58.27, H, 8.93, N, 11.20% :
Ci1s8HaaN3Os requires: C, 58.20, H, 8.95, N, 11.31%.



sol vent was renoved to give the required product as an off white foam (0.35-
g, 919 . [err]-NWR, [err] (Methanol-[err]), 4.37 (1H m, 4.16 (1H d,
J=5.6 Hz), 2.75 (1H, m, 2.68.(3H s), 4080 - 1.5Q_.i_(12H, m, 1.38 - 1.10
(4H, br m) and 0.90 (6H, m. Exanple 1h e

N2- [ 4- (@gﬁ@{é@(yam no) - 3S- hydr oxy- 2R-i sobut yl succi nyl ] - L-cycl ohexyl al ani n
e- [err]- nmethylam de.

N2- [ 38 Hydroxy 4- hydroxy- 2R-i'sobut yl sucm nyI )] -L-cyclohexyl al ani ne-[err] -

‘methyl.a  in tetrahydrofuran (5 m) .then .. .
- wat'er - (g}\%ﬁ gé@%e%;g&%?wm ﬁ‘l"Eﬁ'i‘ﬂﬁE((ﬂ Qayrgetquf@rhm)) was s
added. Tbheaplbwnme -NBametioyg hﬁﬁldéo [err] before addition of N-ethyl-N -(3-
di et hyl am nopropyl ) car bOdI i m de hydrochloride (0.38 g, 2.0 mmol) and the
reaction mxture was then stirred at roomtenperature overnight.
Tetrahydrof uran was renoved under reduceg QgsUfOH wher eupon the pr oduct
crystallised. The 1 9 mxture was d ed wth an equal volune of water
and the product was coll ected byofllt Ny o, washed with water and dried

under high vaccuum (0.30 g, 65%¥) - VR [err] (Met hanol -[err]), 7.50 -
7.30 (5H, m, 4.81 (2H, : c,8 436(1H t, J=7.6 Hz), 3.98
(1 H d J=6.1Hz), 2.72 (1 H|m, 2.6 '? 1.85 - 1.43 (12H, br m,

1.38 - 1.10 (4H, br m an ﬁ&% Exanpl e 1i

N2- [ 3S- Hydr oxy- 4- ( N- hydr oxyamio sobutyl succi nyl ] - L- cyl ohexyl al ani ne- [
err]- nmethyl am de.

N2~ [4 (N- Benzyl oxyam no) - 2S- hydr oxy- 2R-i sobut yl succi nyl ) ] - L- cycl ohexyl al ani
ne~{ er r ExamipiyPani de (1.0 g, 2.16 mmol) was dissolved in ethanol (100 n),
10% pal | adi um on charcoal (100 ng) was .added and the m xture was subj ected
to an :

. Methy!l 3R-carboxy-2S-hydroxy-5-methylhexanoate.

3R-Carboxy-ZS-hydroxy-s-methylhexanoic acid (5.76g, 30.3 mmol), prepared by
the method described in Example 1c, was cooled to 0°C and treated with
trifluoroacetic anhydride (14 ml). The mixture was stirred for 2 hours then the
excess anhydride was removed under reduced pressure. The 'resulting brown oil
was dissolved in freshly distilled anhydrous methanol (30 ml) and stirred overnight.-
The solution was evaporated to give the crude product (7.0 g, >100%) which was -
used without further purification. 1H-NMR; § (Chloroform-d), 4.28 (1 H, d, J=6 Hz),
3.80 (3H, s), 3.00 (1H, dt, J=6, 8 Hz), 1.73 (2H, m), 1.54 (1H, m), and 0.96 (6H, m).
13C-NMR; & (Chloroforni-d), 176.2, 172.5, 69.6, 51.3, 45.0, 35.3, 24.2, and 20.9.

Example 2b

N2-[3S-Hydroxy-2R-isobutyl-4-methoxysuccinyl}-L- (4-oxymethylcarboxy
benzyl)phenylalanine-Nt-methylamide

Methy! 3R-carboxy-28-hydroxy-5-methylhexanoate (700 mg, 3.4 mmol), 4-(oxy
methylcarboxybenzyl)-L-phenylalanine-N-methylamide (1.56 g, 4.56 mmol),



R i S A

at nrosphere of hydrogen. After 4 hours the catalyst was-filtered off then -
t he solvent renoved to give the title conpound (650 ny, 1.75 mol;  81%

[err]-NVR; [err] (Methanol -[err]), 4.8% (1H t, J=7.6 Hz), 3.99 (1 H d,
J=6.4 Hz) .69 (4H, mand s), 1.80 - 1.50 (12H, br m, 1.40 - 1.10 (4H, br

% S“dggnfe?lu&%é‘r@@%@“@ Y aé%’%m%s”%va*o %e (550, oy 3.8 m fgeff”_ ;

26. 3, drd dm;bléhﬁ ih dnlﬁmthyltfor@;arﬁﬁieZ(Bo ) a&m%ooléld tanoao%emedmmaf
requires: N, 11.31%

ileri]- Q“W’Mﬂa@mwiﬁmwwwmﬂgmi%bmdggcmmquqqa Mg B byt hil SIIe
Do) BN AR ARIALEU T BB Ao B3 BBk eloved under
X 42 roxy-

3R-car exanoat
3R- Car bem;eaﬁpre,esuwana thetrbsddhema@purmed by (coluitip, chdOmatography (@Bpared by

e P f@rraéfﬁ;ﬂcﬁl B 6 1 0 asfiafaidatitic’ Sbfdnely Tre SRR S [ hen
br own Breayd I soffied 5?%%&0%%@4 (P 2aeT %ﬁﬂﬁﬁﬁ;@m&%ﬁoﬁ m) and
stirregy Owsarqsahé) 7Tds§e(2=wl ditj OB MEYS SN, &, 9L 8BS B (PR, far Y e? Pﬁﬁ,Ruct

(7.0 g, ">100% I'ch was used w thou rt'hér purification.

[err] 6&6 ()ﬂd).fmrdrﬁa)HzMSZD (2H.}5), 460338, m))422(ae1 3Hd,= 4)-lz);asm» (8HLis),dt ,
V25 oot kR A 28 My o M 5 T o RS P8t o R O, (1)

Exanpl b N : "
N2-[ 3S° dgb‘;(y 72HZ? soqg?sp 2 H!loxysu crar%/”Mﬁ ?508!%%%) m )(*A?%'&y e
172.3,171.7, 170.3, 134.3, 127.1, 126.9, 127.8, 70.4, 65.1, 51.0, 508 46.1, 36.6,
28.9, 26.2, 24.8, 24.2, 21.1, and 21.0.

Example 2¢

N2-[4-(N- Benzyloxyammo) -3S-hydroxy-2R- |sobutylsuccmyl] L-(4-oxymethylcarboxy
benzyl) phenylalanme N1 -methylamide.

N2-[SS-Hydroxy-2R-isobuty!-4-_methoxysuc'cinyl]-L-(4-_0x_y_methylcarboxybenzyl) )
phenylalanine-N1-niethyIémide (820 mg, 1.55 mmol) was dissolved in s
tetrahydrofuran (7 ml) and water (7 ml), lithium hyd'roxide (66 mg, 1.55 mmol) was

added and the solution was stirred overnight at ambient temperature. Evaporation

of the solvents under reduced pressure gave the carboxylic acid lithium salt which

was characterised by 1H NMR. The salt was redissolved in tetrahydrofuran (15 mi) —.om
and water (15 ml) and treated with O-benzylhydroxylamine hydrochloride (0.30 g,

1.86 mmol) followed by N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide

hydrochloride (0.36 g, 1.86 mmol). After stirring overnight at room temperature the
tetrahydrofuran was removed to leave an oil which was extracted several times

with ethyl acetate. The combined organic solutions were dried (magnesium

sulphate), filtered and coneentrated. Further purification by column

chromatography (C30 silica gel, ethyl acetate) gavé the title compound as a white



‘benzyl ) phenyl al ani ne-[err] - et hyl am de Met hyI B

3R-carboxy- 2S- hydr oxy-5- net hyl hexanoat e (700 ng 3.4 mol) , 4- (oxy

net hyl car boxybenzyl ) - L- pheny| al ani ne- Ngizet hyl ani de’ (1.56 g, 4.56 mmol ),

21 pentafl uorophenol (1.26 g;*6. 8 mrol ) and N-net h’yl ‘mor phol i ne. (690 my, 6.8

vetoro (23 . 4¢ el ?M%eﬁgéf’%ﬁ 9. o B a2,
oo f?%ig'ﬁ r@%ﬂ%E’”F’ﬁ%ﬁeﬁ‘%mét(%"ééﬁt%a%éﬁéﬂs%ﬁe@ﬁé)? A% esiaue

Swas -purig )4503 1ll-lnﬁd3|llr£"738@&')a®b§ (6938 §'=J4Pﬁ) 307 (ﬂﬂadde-.ﬂ& 1o, @tlﬂﬁ.)
with 50 0% et acetate in hexane 1I'he desired pr%‘d1 S |so at ed
i o048 él‘HoGﬂs'é)Flb“(el ihapd o@%mq@s)} MO TH.anh 20 e o 42dTH: 7. 34

(5H, s) .92 (1H, d, J =8 Hz), 6.79 (2H, d '3 =8
Hz), 6. gg)(aPpr@a"fGIJ-pt 57 H9) 5 20 (2H s), 4.60 (3H ), 4.22 (1H, d, J =
4 Hz), 3.71 (3H, s), 3.00 (2H m, 2.76 (1H, m, 2.48 (3H, d, J = 6 Hz),
1.55 (1H, m, 1.42 (2H, m, 0.88 (3H, d, J =7 Hz), and 0.88 (3H, d, J =7
Hz). 13C-NVR 8 (Chloroformd), 172.6, 172.3, 171.7, 170.3, 134.3, 127.1,
126. 9, qurﬁpkggd4 65.1, 51.0, 50.8, 46.1, 36.6, 28.9, 26.2, 24.8, 24.2,
21.1, and 21.0. Exanple 2c

N2-[ 4- (N- Benzyl oxyam no) - 3S- hydr oxy- 2R—|sobutylsu00|nyl] L- (4- oxynet hyl carb

KI)Z(y[ gg‘ @éﬁ%gwb%‘%ﬁm'ﬁy 4‘5’%{%{%@?52@ SLI_CC n! oy txlxn]eth¥boxybenzyl )
phenyl al ggrboy Jptenlylatahingl M rMntethyRafidey, 1 55 mml) vvas di ssol ved in.

tethahydrofuran (7' m) and water (7 m), lithium hydroxi de (66 mg, 1.55
mol ) was added and the solution was stirred overni ght at anbient

t enper at s ¢, 4-( \./ )ﬂ&mﬁﬁ)Iﬁhiﬁﬂo&?@ﬁ-iéﬁ&lﬁylshe&msmft-pt-s%bﬁwﬂé’éfrﬁowe

carboxylic
benzyl)phenylalamne -N1-methylamide (210 mg, 0.34 mmol) was dissolved in

ethanol (35 ml) and hydrogenated over 10% palladium on charcoal (200 mg) for
one hour. The catalyst was removed by filtration and the solvent was removed to

give the desired compound (140 mg, 93%): 1H-NMR; § (Methanol-da), 7.1 (2H, d,
J=8.5 Hz), 6.8 (2H, d, J=8.5 Hz), 4.5 (2H, s), 4.4 (1H, dd, J=8.2, 6.7 Hz), 4.01 (1H, d,
J=5.6 Hz), 3.05 (2H, dd, J=12.9, 6.2 Hz), 2.90 (2H, dd, J=13.9, 8.3 Hz), 2.61 (1H, m), -
2.60 (3H, s), 1.3 (3H, m), and 0.8 (6H, t, J=6.3 Hz). 13C-NMR; 3 (Methanol-ds),

175.5, 173.9, 171.5, 158.5, 131.3, 131.1, 115.7, 72.7, 66.7, 58.3, 56.3, 39.3, 37.9,
\_  26.6,26.4,23.8,22.1,and 18.4. '

Example 3

N2-[33-Hydroxy-4-(N-hydrox_yam'ino)-zR-isobutylsuccinyl]—L-phenyl_gchine-N1-

methylamide
H 9 H
-z M. B
Y\J:U\N CONHMe

HO & CONHOH
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was characterised by [err} NVR The salt:was redissolved in tetrahydrofuran
(15 M) and water (15 m ) and treated wi.th O benzyl hydroxyl am ne ' '
hydrochl oride (0.30 g, 1.86 mmol) f'oblaowed by

N- et hyl - N - (3-di nmet hyl am nopr opyl ) carbodi i m de hydrochl oride (0.36 g, 1.86
mol ). After stirring overnight ‘at roomtenperature the tetrahydrofuran was
renoved to | eave an oil which was extracted several tines with ethyl
acet atprophied AP EARRe0ARABR6US B Hidt ARcNBEE ilbkarplaTaonigsl Ln sul phat o
filtered. and concentrated. Further. purification by colum chronmatoography . -
- (C30° pHérsAgigeine-Ierhathyrenitiel SH-NMR; 3 (Mathahsl-&oN TN (BHSMY BlMi1E, - 22
sol i'd?Zl@ﬁgn‘gtﬁ 229 . [gr"r]-Nl\/R; [err] ?I\/bt hanolc-ﬁ‘?err]),qsl8()5)1 (1IS|, d J =28
Hz), 7s)44.082HH,d, J=8.182), 88H1Hym), 2.2 BH, ), 1.6, (2H, 78)14)27 GHan( 9 (6H, J 8
Hz),5.17 (2H, s), 4.80 (4H ar& 4.50 (1 H dd J =7, 8 , 3.99 (1H, d,J =4
Hz), Rdd=E1ke).dBGNMRS ethanoldsi (a8, 13219, 17:514398,1429,7,32841,(4H, m

o) B 0748 a5t 3. b sLob, Gy - and 060 (61U k),

N2- [ 3S- Hydr oxy- 4- ( N- hydr oxyam no) - 2R-i sobut yl succi nyl ] - L- (4- oxynet hyl

car boxy) phenyl al ani ne-[err] - et hyl am de.

N2- [ 4-%&@39!&% oxyam no) - 3S- hydr oxy- 2R-i sobut yl succi nyl ] - L- (4-oxynet hyl carb
oxy benzyl)phenyl al ani ne-[err]-nethylam de (210 ng, 0.34 mol) was

di ssolved in ethanol (35 ml) and hydrogenated over 10% pal | adi um on

char cogk-[88 My droxy i (N-hyerdormindpe R-rbblssuotsy]-E ; -filtration and
t he sol vént q\(/p\y/as r!ém)S/egﬂtﬂo' give t?.:g desi r'?a&g corrpoLni}uﬁflbo%, 939 : 1H NWR;
[err] pheaylalesing-Nirmethylamiqer o, J=8.5 Hz), 6.8 (2H, d, J=8.5 Hz), 4.5
(2H, s), 4.4 (1 H dd, J=8.2, 6.7 Hz), 4.01 'H, d, J=5.6 Hz), 3.05 (2H,
dd, J=1 2.9, 6.2 Hz), 2.90 (2H, dd, J=1 3.9 Hz), 2.61 (1 H m, 2.60
(3H, s), 1.3 (3H, m, and 0.8 (6H, t, 3 [err]-NVR, [err]

(Met hanol -[err]),
0 o
Y N CONHMe

HO'& CONHOH

Prepared in @ manner analogous to that described in Example 1, from L-(4-phenyl)
phenylalanine-N-methyl'amide: 1H-NMR; & (Dimethyl sulphoxide-dg), 7.0 (2H, m),

7.62 (2H, d, J=7.9 Hz), 7.46 (6H, m), 7.30 (2H, d, J=7.9Hz), 5.66 (1H, br s}, 4.44
(1H, m), 3.86 (1H, d, J=6.9 Hz), 3.12 (1H, dd, J=5.2, 13.8 Hz), 2.93 (1H, dd, J=9.1, )
13.8 Hz), 2.68 (3H, d, J=4.3 Hz), 2.51 (1H, m), 1.40 (1H, m), 1.24 (1H, m) 1.19 (1H,

br m), 0.94 (1H, m) and 0.72 (6H, m). 13C-NMR; 3 (Dimethyl sulphoxide-dg), 172.5,

171.1, 168.7, 140.1, 138.0, 137.5, 129.6, 128.9, 127.2, 126.4, 126.3, 71.2, 54.1,

48.3, 37.4, 36.6, 25.6, 25.0, 23.6 and 21.5. Found: C, 63.43, H, 7.00, N, 8.92% ;
C24H31N305.0.7H,0 requires: C, 63.48, H, 7.19, N, 9.25% '

P TTIA



"175. 5 173 9,171.5, 158 5, 131 3,131.1, 115.7, 72.7,-66.7, 58.3, 56.3, 39.3,
37.9, 26.6, 26.4, 23.8, 22.1, -and 18. 4. 2§xanple 3

N2-[ 3S- Hydroxy 4- (N- hydr oxyami no) - 2R-i sobut yl succi nyl]-L- phenyl glycine-[err
]- nethyl am de [err] 23 Prepared in a manner artal ogous to that described
i n exanplExamplef$ om L- phenyl gl yciine-N-nethyl amide. [err] (Methanol -d4),
7.37(5H m, 5.4 (1H, s), 4.05 (1H, d, J=5 Hz), 31(1H rr) 27(3H s)
16(\2-H;n),127(1H m; 0.9 (6H, 2d, J=6 Hz) ern] -

( Mt hanol N34381Hydrosy-3 (Nhyamxmnﬁna)saaesmbgtyvsupzmyﬂanuw15 73.0,.58.7,
-43.4,-39.1,:.26 26523 6, 22. 3. Exanple-:4" " "=

N2- [3S-I—Iﬁf4%¥ Iif(e r%?yam no) - 2R-i sobut yl succi nyI] L (4 phenyl)

phenyl al ani ne-[err] - net hyl am de.
t hat described in Exanple 1, fr
[err] (Dinethyl sul phoxid -d6
(6H, m, 7.30 (2H, d, J=7.9 : 4. 44 (1H m, 3.86 (1H,
d, J=6.9 Hz), 3.12 (1 H, dd, J-_ Hz),-2.93-(1H, dd, J=9.1, 13.8
Hz), 2.58 (3H, d, J=4.3 Hz), H®: C@MOHT), 1.40.(1 H  nm, 1.24 (1H, m 1.19
(1H, br M, 0.94 (1 H m and 0.72 (6H, M. [err] (Dinethyl

sul phoxi de-[err]), 172.5,

171. 1, 168pppkitle in é@%aﬂnéﬁinéo 88s fo IR dbstRBed il ERathpl@, fronv3 F?S) -Bfhido-
48.3, 37.4, '36.6, 25 5.0, 23.6 and 21.5. Found06343H .00, N,

8.92% [ey ra]zab?élbltrfd%%an@ 0A8: 4BI-NMR;B (GiméthylSsulphioxide-dg), 10.60 (1H, d
\_( J=10.7 Hz), 8.86 (1H, d, J=7.9 Hz), 7.83 (1H, d, J=7.3 Hz), 7.61 (1H, d, J=7.6 Hz),
5.46 (0.5 H, d, J=6.4 Hz; diastereomer A), 5.31 (0.5 H, d, J =7.5 Hz; diasterecisomer
B), 4.22 (1H, m), 3.72 (1H, d, J=7.4 Hz), 2.98 (1H, br m), 2.78 (2H, br m), 1.6 - 1.25
(21H, br m) and 0.82 (6H, m). 13C-NMR; 3 (Dimethyl sulphoxide-dg), 175.5, 173.9,
171.5, 73.4, 55.4, 54.9, 40.0, 39.5, 39.0, 32.7, 29.3, 27.7._ 27.1, 26.8, 26.1, 25.4,
24.6, 23.6, 23.0 and 22.3.

err] Beep d in a nmanner anal ogous to

qu.nyl )~ phenyl al ani ne- N- net hyl am de:
(2H, d, J=7.9 Hz), 7.46
s),

Example 6

_ N2-[SS_-Hydroxy—4-(N-hydroxyamino)-2R-isobutyls‘uCcinyl]-L-3-(1-pyrazolyl) alanine-
\—~ ' NI- methylamide ' o

£

: CONHMe . o
HO” 2 “CONHOH

A

Prepared in a manner analogous to that described in Example 1, from L-3-(1

pyrazolyljalanine-N-methylamide. 1H-NMR; & (Dimethyl sulphoxide-dg), 10.70 (1H,
s), 8.93 (1H, s), 8.00 (2H, m), 7.59 (1H, d, J=2 Hz), 7.41 (1H, d, J=1.5 Hz), 6.22 (1H,
m), 5.75 (1H, d, J=5.8 Hz), 4.57 (1H, m), 4.46 (2H, m), 3.86 (1H, dd, J=6.2 Hz), 2.55



24Exarrp|e5--- N : o o

~[err]-[3S- Hydroxy-4- (N— hydroxyapnl no) - 2R-'i sobut yl succi nyl ] am no- 1-
azacycl otridecan-2-one [err] PreparedSi n a manner anal ogous to that
described in Exanple 1, from 3(RS)-am no- 1 azacyclotridecan-2-one: [err]

0 ey, ke Gas s £ P, mfaho T it A RES, 7 z;

J 6 4(U¥m ya%hgjrmm-dﬁ ) 178, 733:6902 5!6&6 d13819 ?3@6H404cy aatﬁrsa)esmr
. 4.22 - Hz) , . 8 (1 m., -2.78 (2H, br m,
1B - 4&453121&5 70:25@ Maod%56ﬁpungi C[sen}l H:ﬂrﬂzt NI 8. Sﬁ%phom de-{err])
175! 5, 7 3.4. 55.4._.5 4 3 9.0, 32.7,

29. 3, f%w%zg'}'s{) %’6532(7 Ujreso&, 30- 1%4?'% g%o'ﬂ ?%3‘ Pand 22.3. Exanple 6

N2- [ 3S- Hydr oxy- 4- ( N- hydr oxyam no) - 2R-i sobut yl succi nyl ] -L-3-(1-pyrazol yl)
al anine- [err]- nmethylanmide [err] Prepared in a nmanner anal ogous to that
describxample Exanple 1, from L-3-(1 pyrazol yl)al ani ne- N-net hyl ami de. [err]
(Di net hyl sul phoxi de-[err]), 10.70 (1H, s), 8.93 (1 H, s), 8.00 (2H m,
7.59 (1 H d, J=2 Hz), 7.41 (1 H, d, J=1.5 Hz), 6.22 (1L H m), 575 (1 H,
gé J=2NB[38HyctoRy-4¢ (N-Hydfoxy afid®)-2 RHso bty IShcBfy{]lLW-(Nid, J=6.2 Hz), 2.55

hydroxyamino)glutamic acid-N1-methylamide

CONHOH -

| ‘\\H .
N”" “CONHMe

HO”E ~CONHOH

Prepared in a manner analogous to that described in Exarﬁple 1 , from 5-methyi-L
glutamic acid N-methylamide. 1H-NMR; & (Dimethyl sulphoxide-ds'), 10.64 (1H, br
s), 10.30 (1H, brs), 8.9.(1H, brs), 8.7 (1H, brs), 7.8 (1H, d, J = 8 Hz), 7.72 (1H, d, J
= 4.5 Hz), 5.35 (1H, d, J = 6.9 Hz), 4.16 (1H, my), 3__.75 (1H, m) 2.57 (4H, d and m),
2.14 - 1.73 (4H, br m), 1.44 (3H, br m), and 0.80 (6H, m). 13C-NMR; & (Dimethyl
sulphoxide-ds), 172.8, 171.4, 168.7, 168.6, 71.3, 52.3, 47.7, 37.2, 28.9, 28.0, 25.5,
25.2, 23.6 and 21.7. | | 'u.

Example 8

N2-[SS-Hydrdxy-4-(N-hydroxy_amino)-2R-isobutyl"succinyl']-L-3-(2-thienyl) ‘alanine-
N1- methylamide




"(4H‘, ™, 1.44 (1 H m, 1.25 (L H n), 0.97 (L H n and 0.76 (6H, ).

“Jerr] (Dimethyl-[efr]) 172.7, 169.2, 168.6. 138.9, 130.6, 104.9, 71.1,

53.6, 51.6, 48.4, 37.1, 25.7, 25.0, 2%¢ and 21.5. Found: C, 50.11, H,
7.01, N, 8.92% [err] requires: C 50.19, H 7.13;: N . 19. 51%Exarrp|e 7
N2- [ 3S- Hydr oxy- 4- (N-hydroxyam no) - 2R-i sobut yl succi nyI] L-4- (N
hydr.oxyami no) gl utamic acid-[err]-methylamide [err] Prepared in a manner
anal ‘bgoRespared ime Masoer asalogouEim iyt aleboribed in Exaripy i1 frogh Utd@ ¢ aci d |
N-met hyl ami de. [ err]. (Di.rethyl sul phoxide-[err]), .10.64 (1H, - br. s), -10. 30 7

(L H; bthxet)yl)adamne me;hylgmld@ 7H(MMF! lﬁ(MgthanoBdi)lmajﬁ d;£=4|~&ﬁz)7 72

1H, d Jd =45 3.75 (1H,
(2 Ly eiBB2kh AdhiL35, 48 Hel 445 (1, dabi=h 0 HE) 401 406 B, Jmb.4 WA 3 T0’ (oL

47. #%@*ﬁ’%?@ﬂjﬂés@ p’[z‘géé‘i’ﬁ gﬁh 3%?5@@}5%24: g%@@gﬁ@%(sﬁ 7). 52 3,

N2- [ 3S- HHGINMER; &(M&H’ﬁf@l«@xya"%@)ﬂ%' Fohal Y4920 5078, hok:53102:3 hiepy! )

al anine- [err] methylamde [err] 26 Prepared in a manner anal ogous to

that de5.2, B9, i32.6,200) 26.4, 23.7p82 4-ahd 21.8hi enyl ) al ani ne- N- net hyl ani de. .

[err] (Methanol-[err]), 7.18 (1 H, d, J=4.8 Hz), 6.88 (2H, dd, J=3.5, 4.8

Hz), 4.49 (1 H, dd, J=7.0 Hz), 4.01 (1 H, d, J=5.4 Hz), 3.27 (2H, m, 2.67

(4H, m, 1.53 (1 H m, 2.33 (1 H nm, 1.24 (1 H mM and 0.82 (6H ).

[err] (Methanol-[err]),175.6,173.3,171.4,140.2,127.8,127.5,125.3, 72.7,
Example 9 :

N2-[3S-Hydroxy-4-(N-hydroxyamino)-2R-isobutylsuccinyl]-L-cyclohexyl alanine-N1-
(3-(2-pyrrolidone)propyl)amide

HO™

Toteee)

Prepared in a manner analogous to that described in Example 1, from L-
cyclohexylalanine-N-(3-(2-pyrrolidone)propyl)amide: 1H-NMR; & (Methanol-dg),

s  4.35(1H, m), 4.01 (1H, d, J=6.3 Hz), 3.43 (2H, m), 3.27 (2H, m), 3.15 (2H, m), 2.73
(1H, m), 2.34 (2H, t, J=7.8 Hz), 2.01 (2H, m), 1.70 (15H, br m), 1.21 (3H, br m) and
0.90 (6H, dd, J=5.3, 6.3 Hz). 13C-NMR; & (Methanol-d4), 177.9, 175.7, 174.8, 171.5,
73.0,52.7, 41.2, 40.3, 39.3, 37.8, 35.4, 34.9, 33.2, 32.0, 27.8, 27.6, 27.4, 27.1, 26.9,
23.8, 22.3 and 18.9. Found: C, 60.06, H, 8.88, N, 11.60% ; C24H42N4Os requires:
C, 59.73,H, 8.77, N, 11.61%.



 56.2,39.2,32.6, 26.6-, 26.4, 23.7, 22.1 and 21.9. Exanple 9

CON2: [ 3S- Hydr oxy- 4- (N- hydr oxyani no) - 2R-i sobut yl succi nyl ]-L-cycl ohexyl

| - (Met harNﬁ

al anine-[err]- (3-(2-pyrrolidone)propsgl)am de [err] Prepared in a manner
anal ogous to that described in Exanple 1, fromL-
cyclohi\é‘}/ ranil&e N (3-(2- pyrrolldone)propyl)amde: [err] (thhanol-[err]),
4.35 ( rﬁ? 01 (1 H d, J=6.3 Hz), 3.43 (2H, m, 3.27 (2H, m, 3.1
(2Hn)273(1Hn)234(2Ht,J78Hz)201(2Hn)170(15H
n. 121E3H br. 0.90. (6H, dd, J=5.3, 6.3 Hz). [err] . .
%ﬁr}*yﬂwxml(whydmamlnq)izﬁ-nscmtalsusgmyu “sterkleimice-NI9 3,
3783\2,1&@5}%%332 32.0,27.8,27.6, 27.4, 27.1, 26.9, 23.8, 22.3 and
18.9. Foun 60.06, H 8.88, N 11.60% [err] requires: C, 59.73, H,
8.77, N, 11.61% . 27 Exanple 10 : : '
[err]-[3S Hydroxy-4-(N hydroxyam no)42R-i sobutyl suocinyl]-L-tert-1leucine-[e
rr]- nmethylamde [err] Prepared gn ajranner anal ogous to that described in
Exanple 1, fromL-tert- |eucind-J petge$ll anmide: [err] (Methanol-[err]), 4.17
(1H s), 4.00 (1H d, J=5° . N8I NcONHMeM) ., 2.69 (3H, s), 1.65 - 1.44
(2H, br m, 1.29 - 1.21 (1H 0.95 (9H, s), 0.88 (3H, d, J=6.5 Hz)
and 0.86 (3H, d, J=6.5 Hz).Hb boNNu.;hanol [err]), 175.4,173.2, 171.5,
73.0, 62.1, 39.8, 35.4, 27.2,28.9, 26.0, 23.5 and 22.4. FoundCS436H
8.74, N, 12.73% [err] requires: C, 54.36, H 8.82, N 12.68%

Prepared in 2 manner analogous to that descnbed in Example 1, from L-tert- ~

leucme N methylamlde 1H-NMR; & (Methanol-dg), 417 (1H, s), 4.00 (1H, d, J=5.6
Hz), 2.81 (1H, m), 2.69 (3H, s), 1.65 - 1.44 (2H, br m), 1.29 -1.21 (1H, br m), 0.95
(9H, s), 0.88 (3H, d, J=6.5 Hz) and 0.86 (3H, d, J=6.5 Hz). 13C-NMR; & (Methanol-
ds), 175.4,173.2,171.5,73.0, 62.1, 39.8, 35.4, 27.2, 26.9, 26.0, 23.5 and 22.4.

Found: C, 54.36, H, 8.74, N, 12.73% ; C1sHzeN2Os requires: C, 54.36, H, 8.82, N,
12.68%.



- 2.8 Bi ol ogi cal Exanple A The potency of conmpounds of the invention as
-inhibitors of collagenase was deternined by the procedure of Cawston and
Barrett, (Anal. Biochem, 99, 340- 345281979), hereby incorporated by
reference, whereby a 1 mvl sol ution of the conmpound being tested, or a
dilution ém%@%' qum&ﬂcéugt ed at [err] for 16 houfs with coll agen and
col | gen 5mM Hepes, pH 7.5 containing 5mM CaCl 2, 0.05%

Brij “and 0.02% [err]). The coll agen was acetyl at ed..14C col | agen prepar ed '

b h hod a hod
B A e e
sedi ment ddﬂé'l'rﬂﬁéﬂﬁlﬁ' el ;’nr@@@diureacﬂot:amwn &WBa@rfetﬂ; MMvégstin nat ant

renoved for assay on a scintillation counter as a mea re of hg((#ﬂgl ysi s.
The col | &f&ad9d 9achereby yngaiperated by Jefarenee. w_hembasfaﬂ SEUIoORRHIBBNd, or a

The"t hon coitd U B8EREPA diftBfithétdaY, s ndBRldd ot o Rirch @hoiyi bi t or

and the res fow as that of Itor concentration effecting
50% i nhi biith collager had colibgereses (buiiered with (2505 Hefes prb7emcontainis@npounds

g]; otcggulr 3"8?’* é&&é&ag}ubédz grl'lta%{ %?‘ggh@e(ﬁwg) ﬂ@%‘gg%% i@%!ﬁyeier €by

| 00" PO ol BBEIANGPnG/HRIIESY of ChENA ahe MaBH! (YemopaTROUNd Del ng

tested, or reof, was I ncubated at [erf¥ ours with

st romel y sEmzyamolo(C8acet ‘Eﬁ&ﬂ)phemby inbarposated by refermen fibpsamples wee

Cont vl ot briBioeRdo sedingRtintiohsten ElbaRnoAna e Aldos D1 hé TadpRetRe
st hopel yséd}}mﬁ‘ﬁéfa‘ﬁ't?é’mb@e@hﬁéy ?Qma seintillatidh @BuhMatsQStnea@Up@und or a

dilution thereof, was conpared fo activity in a contM) ?1 of 1 nhibitor
and the rmpwsﬁeﬂ'@ﬁt@ﬂﬂaﬂ@ﬂ@ﬁ@ agtiiiyan 1Be ArasgnGe o1 mM of & test compound

or a dilution thereof, was compared to activity in a control devoid of inhibitor and
the result reported below as that of inhibitor concentration effecting 50% inhibition

of the collagenase activity (ICsg).

The potency of compo'unds of the invention as inhibitors of stromelysin was
determined by the procedure of Cawston et al, (Biochem, J., 195, 159-1865, 1981),
hereby incorporated by reference, whereby a 1mM solution of the compound being
tested, or a dilution thereof, was incubated at 37° for 16 hours with stromelysin and
14C acetylate casein (buffered with 25mM Hepes, pH 7.5 containing 5mM CaCly,

- 0.05% Brij 35 and 0.02% NaNa). The casein was acetylated 14C casein prepared
by the method of Cawston et al (ibid). The stromelysin activity in the presence of
1mM of the test compound, or a dilution thereof, was compared to activity in a
control devoid of inhibitor and the result reported below as that of inhibitor

concentration effecting 50% inhibition of the stromelysin activity (ICso).

In the following results the potencies of the compounds of examples 1-10 above in
the above tests are compared in the same tests with the products of examples 13
and 27 of EP-A-236872 (Roche), namely:

[4-(N-hydroxyamino) 2(R)-isobutylsuccinyl)]-L-leucyl-L-alanine ethy! ester, and
[4-(N-hydroxyamino) 3(S)-phthaloylaminobutyl-2(R)-isobutylsuccinyl)]-L-leucy!-



=V

~concentration effecting 50% inhibition of the Stronelysin activity [err].
In the following results the potencies of the conpounds of exanples 1-10-
above in the above tests are corrparg%(i n the same tests with the prodUcts
of exanples 13 and 27 of EP-A-23687 Roche), namely: [4-(Nhydroxyam no)
2(R)-isobutyl succinyl)]-L-1eucyl-L-alanine ethyl ester, and .

[ 4- ( glpgylrethylogstean) _ \rr
3(S) - pht hal oyl am nobut yl -2(R)-i sobut yl succi nyl )]-L-Ieucyl - 29 gl ycy

et hyl ester The former conpound (hereafter referred.to as- Cl) was.chosen

T for coRRds grérea_ﬁer Fé?ér‘ré@%‘ﬁ?s@ﬂﬂhh?bh@één rarmﬁnﬁéﬁsdﬁty is”

reported |n EP—A—2368 he nost- act’ive. The |atter conpound

( her ebggayser efftherantiaggnase tm)lbwg whrsscactivily is seperted ihEF=A: & ltt he

he ompeaatitRe: PR R inestand BRI R BRLECEREE Wt ony

subst cémpahsm bbbausmupmmdellag‘enebesmbuerstwbose Betivityt is: reﬁortpduncEP-

ggl :56(‘ ]e%nﬁasfae_@l it is the only one\;,yrtlh a ISer]bsl,trtuent in tﬂg posQr@g eguiyRieat o the
ﬁg? Jhvdroxy ésubstrtuent ofﬂ@c&ﬁﬁ@u@?mrﬁfs ﬂwentron _ ﬁgt done Example 6
30 3000 Exarrpl e 7 150 _ 500
Eéf”ﬁbﬁéﬁﬁs: 10 - ' l.OO_IExarrpI e 9 30
: | -
Compound Collagenase IC50 Stromelysin 1C50
Example 1 5 _ . | '6_0-"
~ Example 2 | 30 | - 200
Example 3 100 | o rjot done
Example 4 10 not done
Example 5 | 20 not done
Example 6 30 - 3000
Example 7 150 | o 500
Example 8 10 o 100
Example 9 30  notdone
Example 10 -8 | | '. 200 | \J
C1 ' 15 300
c2 7 70
Biological Example B .

The concentration over time of compounds of the invention in the blood of
laboratory animals following administration of the test compounds was measured.

Test compounds were administered by gavage to 6 male rats (3oog) per treatment
group. Blood samples were removed by tail venepuncture at 0.5, 1.0, 2.0, 6.0 and
24 hours post administration. 0.4 ml of blood was placed into 4.5ml tubes
containing 0.1ml acid citrate dextrose (ACD) as anti-coagulant. For extraction, 3mi



‘Exanpl e 10 8 I _ ..200¢Cr - - . - 15
300 2 B 7 P 70 Biological Exanpl-e B The
concentration over tine of corrpounds oigg he invention in the blood of .

| aboratory animals follow ng adm nistration of the test conpounds was

ot oghpine) WAL acded ahcuBe et PiEles! FondindtRlEd iy forteibalinatab ahity
0.5, \f‘=/0at 30060 1 S&np @Q%I%qbeﬂbﬁsmhamssﬁern@év@an@cénﬂéntﬁétea bXOd was

- pl aced i-nto 4.5 tubes:containing.0.1 m acid citrate: . dextrose (ACD). as’

ant i - coaggphilisatiomr Tiex extratt was. rdissolvedin 126006 DS @ezndad Al atigusthe -
precipitated blood pelletted by centri fugati on (30 mn at 3000 rpm. A 2n
al i quot @ssay@plefon@pﬁmem inbibitead aglivitye dhednhibioatadhivityyio she leixtractsomas The

ol | agerSRBrmiiac ot e iesRysSa nscA HeBRind M BRae! ERbifhi B AR, .

was det eafd i9s! coRcevtration ePinhitiion{that ksdrig pﬂesqnytwauvem&aﬂdms)@lbtéinml e
A above, and the concentration of inhibitor (that is dr | us any active

nmet abol |b)é§PWm\§pﬁéMU’b§taf@ﬁb%ﬁJ§/&$ \ﬁietsnltgﬁaﬁeaptﬁﬁeﬂ\%pe%ggmwt@t@n
expr ess‘%ﬂofﬁlrrﬁeéé‘a é%ﬁlé&%ﬁ%‘ &ﬂvé Zﬁueg?rﬁl ff"h@ réJ FPté‘ﬁfﬁfE \éﬁd(a% in

ng/ m x over ours, I n nu 0 ours. The
conmpoundADIC kxaunmpbes ofliGyts &Boatsove Were conpar ed vvi th the conparison
conmpounds Cl and C2. Results Conpound Peak conc AUC (0-6h)
AUC (0-6h) ng/m ng/m x h n[err] x h :
U The compound of examples 1 and 10 above were compared with the comparison
compounds C1 and C2. | |
Results _
Compound Peak conc AUC (0-6h) AUC (0-6h)
ng/ml ng/ml x h niCsp’'s xh
Example 1* 59 @ 0.5h 143.25 46.2
Example 10 139 @ 0.5h 343 190
C1 - 25@ 0.5h° 91.7 7.4
c2 1@ 1h 5.3 | 2.12
. *average of two results '
\/.

Biological Example C

The activities of the compound of example 1 above and comparison compound C1

(see Biological Example A above) were assessed in an adjuvant-induced arthritis
model. :

Adjuvant arthritis was produced in male Lewis rats (Charles River) by a single
intradermal injection of 0.75 mg of M. butyricum in light paraffin oil (Freunds
complete adjuvant - FCA) into the base of the tail. The “secondary” lesion occurs
after a delay of 10 days, and is characterised by inflammation of the hindpaws.
Hindpaw edemia volumes were measured plethysmographically by water
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Exanpl e 1* 59 [err] 0.5h . . - . 143.25 ¢  46.2 Exaiplé 10

139 [err] 0.5h 343 : ' '190 CL A 25 [efr] 0.5h-
91.7 7.4 C2 err] “1h 5.3
2.12 average of two results Bi oI 0gi cgl Exanpl e C The activities of the

conpound of exanmple 1 above and conpari son caonpound Cl (see Biological _
Exanplcisplagemeat. Ib@r@sagemeadmaaﬁoaﬁ Sughitamgaysed 34t iRaw v "

Adj uvagpt 4 gwgg SR %H%?n%éreg%%éf% aagartss T%@hé(de?ﬁli\é?h"\ﬁéé by a

: srnglern errra I njection o ricum’n |i:ght paraffrn
© ool (Ffeﬂfumatectorr}daqt% adj'uvant”~ FCA) into the- base of "the .taif. The® -

" "secondary" |'esion occurs after a del ay of 10 days, and is character_l sed by

i nflammati on of the hindpaws. H'ndpaw edem a vol unmes were neasured

pl et hbmyaaw'tﬁalcbmﬁmn%feéxamplah (tlo%léHaélerB ke Ehovid a SeatREealy Ve
dosed b.i from d days- 13 to 17. Paw vol une on day 20 was neasured and

corrparséﬂf"f'@a@tr@FO&ﬂ )d&giug@on imewellingrielative traa%ortt@lnwhareea eampeyn@ &1 on day

érg ggg of exanple 1 (dosed at 10 ng/kg) showed a statistically
sr gnrfrcan ? 01) reduction in swelling relative to control, whereas

compound C1 had no effect. Biological Exanple D The conpound of exanple 1
above tested for actjvity in vivo in a rat mammary carci nonma nodel. A
| ung M&%' s perfornmed in order.to determ ne whether the
conpound of exanple 1 above is effective in inhibiting |ung

The compound of example 1 above was tested for activity . in vivo in a rat mammary \J
carcinoma model. A lung colonisation assay was performed in order to determine-
whether the compound of example 1 above is effective in inhibiting lung
‘colonisation by circulating HOSP1.P mammary carcinoma cells after oral

administration.

HOSP1.P cells (1x105 cells/animal) were administered to two groups of 12 rats by
injection into the jugular vein. The product of example 1 was administered p.o. to
one group at 30mg/kg at -4, +1, +6, +24 'and' +72 hours relative to tumour cell
inoculation at 0 hours. The second (control) group received only vehicle (p.o.) by
the same schedule. Animals were killed after 34 days. Lungs were removed and
individual tumopurs counted after 24 hours fixation in Methacarn. No
extrapulmonary tumours were found. Treatment with the product of example 1
resulted in a significant inhibition of lung colonisation relative to the control group.
(p<0.01, Mann-Whitney, two tailed). |

Results:

Lung Colony Number:

Group Mean Standard . | Median p
Deviation .
Control 70.50 27.74 71.50 -

Treated 3891 - 12.49 38.50 <0.01



‘col oni sati on by crrculatrng HOSP1. P manmmar y carcrnona ceIIs after or al

admi ni stration. HOSPL.P cells (1 x% [err] cel s/ ani mal ) - wefe administered to
two groups of 12 rats by injection |nt§z§he jugul ar vein. The product of
exanpl e 1 was adninistered p.o. to one“group at 30ng/kg at -4, + 1, +6, +24
and +72 hours relative to tunmour cell inoculation at O hours. The second
(control) group received only vehicle (p.o.) by the same schedule. Ani mal s

wer e Iﬁﬁﬂogfégr Barflpls ELungs were renpved and individual tunmopurs
counted. after ours-Trxati.on in Mthacarn. - Ng extrapul ronar.y turmurs T

“wer-e- found. “Treat ment ~wi:t.h. the. product “of exarrple 1-:resul'ted im-a-

signifi sa control group
020, on PR B BoBfek BUherBBRASEL PRSI /Syl PSR & of

Mean  invesHiganed The assay is Bésliceén the ability of oRhivABtte HobRlte (F

70. 50 2#4 y 71. 50 Treat elly _pﬁ%% 3%1@%3@%%%{%25/‘;\)
38.50 to stimulate the. @lease F2TNHF of figimcahumsammionobyfideelalng,i We3nf conpounds
of the invention to inhibit the release of TNF was investigated. The assay
is based on the ability of phorbol nyristate acetate (PMA) to-stinulate the

ol for o a7 Rl chiEan T 1 BRI $5h sb6BF a8 8% PefifibinBaiatio00
x g for B0@ xgtfes Sanhutdeand ¢sers pdpendad e tiddiimtat2 X 1896 mim milofdelof

cell suspension i.s a'J %}’J ? I n{.o .individual wells of 24-well plates. Test
conpoun spegsion i & iquoted into individual wells of 24-well plates. Test compounds are

U dissolved in dimethy| sulphoxide (DMSO) at a stock concentration of 100mM, then
diluted to 50x the final required concentration with RPMI 1640 medium. 20p! of the

diluted compounds are added to U937 cells in duplicate wells. TNF « release is

stimulated by addition of PMA to the cells at a final concentration of 50nM.

Appropriate control cultures are set up in duplicate. The plates are incubated for 18
hours at 37°C, 5% CO,, then centrifuged at 1000 x g for 5 minutes. A specific

ELISA for TNF o obtained from British Bio-technology Products Limited, Abingdon,

England is used to measure TNF « levels in the culture supernatants
.
The average concentration of test compound which inhibits the release of TNF « by
s 50% relative to the control culture was assessed. The compounds of examples 1,2,

5 and 10 above were tested and had ICsg values less than 50pM.
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di ssolved in di r'ret'hyl uI phOXI de (DIVBO) at a stock concentratl on of 100mMM
‘then diluted to 50x the firal -required concéntration with RPM 1640 medi um
20 [err] of the diluted conmpounds are added to WI937 cells in duplicate
wells. TNF a release is stinmulated bJ3addition of PMA to the cells at a
final concentratl on of 50nM Appropriate control cultures are set up in_

dupl i g Glt\o mplated for 18 hours at [err] 5% [err] theny
centri uged at 1000 X g for m nutes. A specific ELISA for TNF a obtalned
fromBri-tish Bio-technol ogy Products Lim ted, Abingdon, England is used to.

o o.reasy LRveTHIRA" entration ..
of tesﬁ%gﬁlpugﬂﬁggm qué‘ﬂaﬁ' ﬂ"tHHe re ea@ylog?hé%lgﬂﬁrgg% ﬁﬂ ive to the
cont r avereumeasyrecth ansteespakd Wib ammmmcdscmﬁpeummsand L2 @demtifiekD above

wer e teséIl g)anqtﬁ}iad Il®£a§gl_ugs | ess than [err]. 33 Aqueous Solubility
Exanpl!'B BROUH' fHIaMRIE Bbnpounds of the invention in water at ambient
tenperature were neasured, and conpared with conpari son conpounds Cl and C2
(identifi ed i n Biol ogi cal Exanpl e A above). Results: Conpound

Sol ubiResyitsg/ M Exanple 1 0.1 Exanple-2 13.13 Exanple 3
2.34 Exanple 4 0. 11 Exanple 5 0. 14 Exanple 6 0.33
- Compound . Solubility
mg/mi
(s
Example 1 - 0.1
Example 2 13.13
Example 3 2.34
Example 4 0.11
Example 5 -~ 0.14
Example 6 0.33
Example 7 0.18
Example 9 1.8
Example 1'0 1.4
Ct 0.3
C2 <O..1 "

i



Exanpl:e 7~ ~ 0.18 Exanple .9 1.8 Exanpl e 10 \
0.3 2 . ' <0:1. 34 dains: 1. A -conpound of fﬂ’”ﬂzﬂm

Terr] wherein R2 represents a group [erg] wherein A represe #lfl '
strai ght or branched, saturated or unsaturated hydrocarbon chai h of up

C atons wWpigiy.may be interrupted by an Oor S atom and [err] represents
hydrogen or an optionally substituted phenyl, cycloal kyl or cycl oal kenyl

group; represents a group {err] wherein nis 0.,0r.1, Brepresents a

_dival ent  straight . or bra hed turated or unsaturated hydrocarbon chain -
-of..-up’ to16 C é Pfﬂi@%aﬁnt errupt ed by an.‘O or S atom “and R7 i's

- CONHOH, car boxyl esterlfled or am dated carboxyl, cycl oal kyl,

cycl oal kenyl , heterocyclyl nBpt hyl Rq or substit ut ed phenyl or

napt hyl in which the substlt_uen (s) arne sel éct ed from phenyl, hydroxy, .

[err] al koxy, benzyl oxy, R MroRsor [err]

(CO-([err]al kyl)-O wherei NHi s hyfdr oxy, amino, or an amino acid
residue |linked via an am de ; or (exdept when n=0 g rr] is hydrogen;

[err] represents hydrogen o t-tc%l; Rs Pepresents hydr ogen, [err] al kyl or
a group [err] alkyl) wher &h p CONHO

wherein _
R, represents a group Rg-A- wherein A represents a divalent straight or
branched, saturated or unsaturated hydrocarbon chain of up to 6 C atoms
which may be interrupted by an O or S atom, and R, represents hydrogen
or an optionally substituted phenyl, cycloalkyl or cycloalkenyl group;

R; represents a group R-(B),- wherein nis O or 1, B represents a divalent
straight or branched, saturated or unsaturated hydrocarbon chain of up to 6
C atoms which may be interrupted by an O or S atom, and R, is -CONHOH,
carboxyl, esterified or amidated carboxyl, cycloalkyl, cycloalkenyl,
heterocyclyl, phenyl',' napthyl, or su'bstituted phenyl or napthyl in which the
substituent(s) are selected from phenyl, hydroxy, C,-C; alkoxy, benzyloxy,
triflucromethyl, halo, or R®- (C=0)-(C,-Calkyl)-O- wherein R® is hydroxy,
amino, or an amino acid residue linked via an amide bond; or (except when

n=0) R, is hydrogen;
R, represents hydrogen or methyl; -

R, represents hydrogen, C,-C; alkyl or a group D-(C,-C, alkyl) wherein D
represents hydroxy, (C,-Ce)alkoxy, (C,-Ce)alkylthio, acylamino, optionally
substituted phenyl, ora heterocyclic group, NH,, or a mono- or di-(C,-C,
alkyl) amine or a heterocyclic group;

or R, and R; taken together repre_sént a divalent, saturated or unsaturated
hydrocarbon chain of from 8-16 C atoms, which may be interrupted by an O,



'-r-e'p_-r' es:ent S ,hy'dro-x;:/, ([errq])al koxy, ([err])al kylthio, acylam no, optionally
substituted phenyl, or-a heterocyclic group, [err], or a nono- or di-[err]
al kyl) amne or a heterocyclic groupgsgor [err] anglm glet her
represent a divalent, saturated or unsaturated hyd mu m mnﬂf from
8-16 C atorg | ch be interrupted by an 0, - *S br N [feteroatom or a
salt, sol vg-grﬁmﬂ&?&?ﬂ%g@’thereof, provided that [err] is not the —

characteristic side chain of a natural alpha-amno acid, or the
characteristic side chain-of a natural alpha-amno acid in which any "’

- f unct oSl sodtate e Aydrate thefedtect ed, ary. ani no groups.af e .acyl ated, and

any carboxyl groups are esterified. 2. A conpound as clained in claim1l
wherein the stereochemstry is as follows: C atomcarrying the hydroxy

gr oup papvided dhakRgis netcihe chziratteristiSside citadmof armatirad algha-&minp acig, - R C
atomcarrying the [err] group.-. S. 3. A conpound, as clainmed in claim1l or
cl ai mo? thieepltaracieristie sidasehai qf & patuzaligipha-aping acid in which any ky| ),
phenyle(he 1ehf _ [ & 4 _ ]

21y CpHned sppathuph deo Mol A arDioplous o adigtodl BB 1ind as.

cl ai nedrboxyd ignoups avdhesterifiefler r] represents n-pentyl, cycl ohexyl propyl,

cycl ohexyl butyl, cycl ohexyl pentyl, phenylethyl, phenyl propyl, phenyl butyl,
phenyl pentyl, propyl oxynethyl, or propyl sul phanyl. 5. A conpound as

clai med i n g kahpodindey Shimd® i SRIA SIeWherdin gt stbred@hemiding R@ound as
claimed in any one of the preceding clains wherein R3 represents a phenyl,
[err] faow$: [err] alkenyl, phenyl ([err] alkyl),

C atom carrying the hydroxy group and hydroxamic acid moiety - S, ~/
C atom carrying the Rz group - R,
C atom carrying the Ra group - S.

3. A compound as claimed in claim 1 or claim 2 wherein Ry represents C3-Cg

alkyl, cycloalkyl(C3-Cg alky:l)i,' phenyl{(C2-Cg alkyl), Co-C4 alkoxy(C+-C3 alkyl)y, or Co-

- C4 alkylsulphanyl{C-C3 alkyl)m group where mis 0 or 1. :

4, A compound-as claimed in claim 3 wherein Rz represents n-pentyl,

cyclohexylpropyl, cyclohexylbutyl, cyclohexylpentyl, phenylethyl, phenylpropyl,

phenylbutyl, phenyipentyl, propyloxymethyl, or propylsulphanyl. | \.J

5. A compound as claimed in claim 3 wherein Rz represents isobutyl.

6. A compound as claimed in any one of the preceding claims wherein e

Rg represents a phenyl, C4-Cg alkyl, C2-Cs alkehyl, phenyl(C4-Cg alkyl), .
substituted phenyl(C4-Cs alkyl). cycloalkyl, cycloalkyl(C1-Cs alkyl), thienyl,
thienyl(C1-Cs alkyl), pyridyl(C1-Cs alkyl), thiazoly}(Cs-Cs alkyl), thiofuranyl(C;-Cs
alkyl), benzothiofuranyl(C1-Cg alkyl) or imidazoly}(C4-Cs alkyl) group, or Rz and Rs
taken together may form a C_7-C12 alkylene chain, optionally interrupted by an O, S
or N heteroatom. |



éubstltuted'phenyl([err] al kyl'), cycloalkyl_ cycl oal ky I( r al k
thi'enyl, thienyl ([err] alkyl), pyridyl( [err] aI kyl), E’ bﬂu !ﬁ‘”m””"’
al kyl), thiofuranyl ([err] alkyl), benzojhi of ur anyl ([err]

i m dazol yl-([err] alkyl) group, or [err] and [err] taken together rray %orm a

| ley|

56 7 RoomionburkPas e8fhod i P e WhEfeid 1, asentOind RIRE T

t- but%/ ayg:ldhéqup;bpylopyctlohe)MH)mtzB)cyblbheWIpenm| nlc?osmsnituteapt i onal |y
a

hen Ipentyl in which .

The- opt -SRI PhEVIDrGY RSy arBRgRY 1PNy Bruhah dbe BpEeRGld 17 om

phenyl , (g chl oro)
DL U G i henyt SREHIR e IR BRI LRy 805

ani no acnalkcvmlbbnzyﬂmxygmﬂuoronwmw,nmaie (6gretildio) an@mo(we@r@b@esakﬁom in
any one of claipgg .l to 5 wherein R3 represents phenyl ethy cyclo exy ,

t hi enyl ( [Vté'?ql‘]em Ry1i$ hyg{exye @iaeng1 an ariing geid restdug lmkfeﬁl\fﬁ ananidedand

benzot hi of uranyl net hyl or |n1dazolylnethyl 1-et henyl, 1- propenyl,

1- propynyl, 2, 2-dinethyl propyl, napthyl, napthylnethyl propyloxynethyl

but yl oxyr@et hylA canqbqnmdrad claimédin/aneohglof ctmmbmt td swmmﬂmbfeéentg A
to 5 where represents

conpound as c an

oyl onex sy, eyaianen, SamalGiyCRalRgl. pypgyimethyl thiazolyimathyi

hydr oxyc _

met hoxycglﬁ ggﬂébgﬁrﬁ]&ﬁw)o%haaﬁ.djﬁmﬂ%eﬁ ICQEEEME%BIP W$W8hé(thin¥lb rrpound as

cI a| med mopayy(jph%pro;lbynylez Qtdimmyigrdplya:cnfapltwipmmthy%thwppv\hﬁwmh)@nmhwI

ound a ai one cl ains 09 1n ich R4 is

hydr ogen%rzp fyloxyme Wgr%@?&{ ime Vbﬁwswh?ﬂﬂ"ﬁi@ﬂedl ng cl ai ms

wher ei n
9. A compound as claimed in any one of claims 1 to 5 wherein R3 represents
cyclohexylmethyl, t-butyl, 2-th|enylmethyl (4-
hydroxycarbonylmethoxy)phenylmethyl, (4-phenyl)phenyimethyl,
methoxyecarbonylethyl, or N-hydroxyaminocarbonylethyl.

10. A compound as claimed in any one of the preceding claims wherein
R, represents methy!. ' '

W 1. A cbmpound as claimed in any one of claims 1 to 9 in which R, is hydrogen.
12. A compound as claimed in any one of the preceding claims wherein

R; represents hydrogen or C,-C, alkyl, or a group D-(C,-C, alkyl) wherein D
represents hydroxy, (C,-Cg)alkoxy, (C,-Cslalkylithio, acylamino, optionally
substituted phenyl, or a heterocyclic group.

13. A compound as claimed in claim 12 wherein Rs represents propyl, butyl,
hydroxyethyl, 2-ethyithioethyl, N-acetyl-2-aminoethyl, 3-(2-pyrrolidone)propyl,

optionally substituted phenylethyl, phenylpropyl, phenylbutyi or phenylpentyl.

. 14. A compound as claimed in claim 12 wherein R, is methyl or ethyl.
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[err] represents hydrogen or [err] alkyl, or a group D rla erein ’
D represents hydroxy, ([err])al koxy, ([err])alkylthi o “ﬂﬂ ll! mL
optionally substituted phenyl, or a h§t7erocycl iC grou as’
claimed in claim12 wherein [err] represents propyl, butyI hydroxyet hyl ,
2- et hyl t hi oeth N acet yl - 2- am noet hyl , 3- oI | done) propyl _
opt i ondS-y ﬁjﬁgmmﬂﬂﬁﬁ ﬁé o egﬁ%@n?q”b’& b'&y"{phenyl butyl or )
phenyl pentyl. 14. A conpound as clained in claim12 wherein [err] is

- methyl or ethyl. - 37 .15.. . A.conmpound sel ected fromthe group consisti ng

oof N2-[SS-Hydroxy-4~(N-hydrexyamlno) -2R-isobutylsuceinyl]- L-(4-oxymethy!carboxy)

) MR ) Lo e e

?/rg { ﬁx?/gﬁ-éﬂ?-h&@?@wwmdr%Ryaﬁﬂ%)tZRS§§l§ut9l§ubcinyl]fLebhb§{/hg¢ydh@e-[hﬁf- r]-
N2- [\X,S [g{gudg (N- hydroxyam no) - 2R-i'sobut yI succi nyl'] - L- (4- phenyl ) -

phenyl a§2 , - .

G- [ 35 Ty oy TP TGO R fige) RErsop srssinehiy 4 Rhemed

ﬁgaf%glmmytwaazea\lbnﬁhylamude -2 . | 5 (1 )
r ani no SQ succ - 3- - pyrazoly

al ani nﬁgﬁfﬁ/dﬁ@&nﬁr{ﬁl@@\éxyamu}o) ﬁq-lsob Lhl?lsuccmyl]a% |1

N2- [BSéié@ygémd@c@H-gg%ﬁéoxyam no) - 2R-i sobutyl succi nyl ] - L-4- (N

hydr oxyam no) gl utam c acid-[err]-net hyl am de;

N2- [3s%[ﬂ&ywaﬂoxwﬂwmwmamamo)zzﬂﬂs@muvgsusgl@yl]ﬂyai(i tpwagalybhi enyl )

al o/
ﬁIZaFgg%l—@'&fﬁé;%t ﬁgwﬁérﬁig&yam no) - 2R-i sobut yl succi nyl ] - L- cycl ohexyl
al ani neNd-[38-Hydtdky-2-(Nyhydrokgamind) 2R3 Buty Beccinyl]-L-4-(N-

hydroxyamino)glutamic acid- N1'-methylamide" _ :
N2-[3S-Hydroxy-4-(N- hydroxyammo) 2R 1sobutylsuccmyl] -L-3-(2-thienyl) alanine-
N1- methylamide; -
N2-[3S-Hydroxy-4-(N- hydroxyamlno) 2R ;sobutylsuccmyl] L-cyclohexyl alanine-N1-

(3-(2-pyrrolidone)propyliamide,

and salts, solvates or hydrates thereof.

16. N2-[SS-Hydrbxy-4-(N-hy-droxyamino)-2R-isobutyIsuccinyI]-L-cyclohexyl

alanine-Nt methylamide, or a salt, solvate or hydrate thereof. hd
17. N2-[38-Hydroxy-4-(Néhydroxyamino).-ZR-isobutylsuccinyl]-L-tert-leucine-N1-
methylamide, or a salt, solVate or hydrate thereof.

18. A process for the preparation of a compound as claimed in claim 1
comprising:
coupling an acid of general formula (Il

(M)




3.
-+

and salts, solvates or hydrates thereof 16.- : B
N2- [ 3S- Hydroxy 4- (N- hydr oxyam no) < 2R- i sobutyl succi nyI] L C '
al anine-[err] nethylanmde, or a salt, sglgvate or hydrate tﬂmﬂ'ﬁmﬂlm’"!’l” ",
N2- [ 3S- Hydr oxy- 4- (N- hydr oxyamni no) - OR. i sobutyl succi nyl | -L-ter* -Iceuci ne- *

- methylam de, or a salt, sokvate or hydrate thereof. 18. A process for

t he p\r;/par ation of a corrpound as clainmed in claim2l conprising: coupl I ng an
acid gener abr émautlvaedlden\{aﬂve]thereosantbrhw:lnomgda'_._ e@-mletelctﬂad ive ther eof

th hyd ] t ect-&d: hyd . \8Al . ther
being as. det i HBTORYIGERRS 4 el e;ésfﬁzéﬁ‘aﬁiq Pl s TR spSbiteait s 1] -

‘T which I t
Lo 21 GoRRPR Rl ) ERBOHIKE My SUMAISHKIRTNR, H BREREA
reaction, thenareepetentigihareadiivetwith hpdrogytantine f Osprotéeted daudrdayiaminedooxamni ¢

acid noiety and from any protected substitu nts in Jerr rocess as
claimed in cl aﬁhﬁirl@mﬁk@gﬁlﬂr‘?'ﬁﬁelﬂﬁ ibpRratected from syeh fa 'O@oiﬁﬂhfﬁﬁ

formula (I1) nyl,
hycr oxysuce) nyi™ BRORCHT, IEs M Rb SRl Mt Qg gl **;”e‘*‘éﬁﬁ. e
in claim18 oramy piatedtedwsubstituentsia (an%@lﬁ'hdabﬂ Hsor mul a (1) is prepared by
by coupling an acid of forrmula (lI11) or an activated derivative thereof

with an amne of formula (1V) [err] wherein [err] are as defined in general
formula ({9, ang drgkéds 28 Lidifiedlin claim 18 wherein an activated derivative of a

compound of formula (l1) is used and said activated derivative is a

~— pentafluorophenyl, hydroxysuccinyl, or hydroxybenzotriazolyl ester.

20. Aprocess as claimed in claim 18 or claim 19 wherein the compound of
formula (11) is prepared by by coupling an acid of formula (lll) or an activated
derivative thereof with an amine of formula (IV)

() . (V)
A Y _5 -

N wherein Ra: Ra R and Rs are as deﬁne'd in ge_neral'formula () and R1p and R11 -
separately represent hydroxy protecting groups or taken together represent a
divalent moeity which simultaneously protects both hydroxy groups, and
subsequently removing the pfotecting groups or protecting moeity.

Y i

21. A process as claimed in claim 20 wherein an activated derivative of a
compound of formula (l1l) is used and said activated derivative is a
pentafluorophenyl ester, acid anhydride or acid halide.
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separately represent hydroxy protecti ng groups—m‘tﬁK@n’Wrepresent
a dival ent noeity which sinmultaneously protects Wﬁups and
subsequent |y renoving the protecting roups or ﬁgm m“)m

process as clained in claim?20 wher eB¥ an act | v err viiat ive "of a

conmpound of forrmula (I1l) is used and said activated derrvatrve isa |
pent af I uorophenyl ester, acid anhydride or aci d halide. A proge s

st f&ﬁ&%'&%"%%&ﬁ?*ﬁﬁéﬂ o BERRI 2B o rﬁdﬁua%aﬁl )té'aef&h%rnre

'grOquoh&“gl nd R13 are derived: froma d|0xalone fornrng Teagenf. 23."
process as cI ined inclaim22 wherein the groups [err] and [err] are
hydrogen, alkyl, phenyl or substituted phenyl. 24. A conpound as clai ned
in any one of crains 1 to 17 for use in human or veterinary nedicine. 25.
The use of a conpound as clainmed in any one of clains 1 to 17 in the
preparation of an agent for the margagenent (by which is neant treatnment or
prophyl axi s) of diseases or capditQns nedi ated by MWs and/or TNF. 26.
The use as clained in claim 25 Wher é¥h t he di seases or cgpudition referred
to is one nediated by an MWP. 7' The use as clainmed in tl'aim 26 wherein
t he di seases or condition ref o is rheumatoid arthritis,
osteoarthritis, periodontitRg; grvrtrs corneal ulceration or tunour

i nvasi on by secondary netastad&s The use as clainmed inn claim?25
wherein the diseases or condition referred to is one nediated by TNF.

o/

wherein Ro Ry Ry and Rg are as defined in genera! formula (I} and the groups Ry

and R13 are derived from a dioxalone form-_ing reagent.

23. A process as claimed in claim 22 wherein the groups Ry2 and Rq3 are

hydrogen, alkyl, phenyl or substituted phenyl. -

24. A compound as claimed in any one of claims 1 to17 for use in human or
veterinary medicine. |

25.  The use of a compound as claimed in any one of claims 1 to17 in the
preparation of an agent for the management (by which is meant treatment or
prophylaxis) of diseases or conditions mediated by MMPs and/or TNF.

26. The use as claimed in claim.25 wherein the diseases or condition referred to
is one mediated by an MMP.

27. The use as claimed in claim 26 wherein the diseases or condition referred to
is rheumatoid arthritis, osteoarthritis, periodontitis, gingivitis, corneal ulceration or
tumour invasion by secondary metastases.

28. The use as claimed in claim 25 wherein the diseases or condition referred to
is one mediated by TNF.



*

40 29. The use as cl ai rred in claim?228 V\,herel n the d sease or condltlon

referred to is inflammation, fever’ car di-ovascul ar e'ﬂlﬂl“"ﬂj

coagul ati on and acute phase response, cachexia and anb mﬂtmam’
i nf ectlon a shock state, a graft versg$ host reaction or &ut&i nfflun® *
di sease. A pharnmaceutical or veterinary conposition conprising a

gﬁg‘;’ﬁ&;geufs Chle"Béh LY cRiiheQN cﬁ’émf’ﬁé'v{ﬁ%b% n'the disd RALENESNAHiSH r@ferrgjc_i to

‘icallTy or veterinargl e exclplient or carri

 phar macastmﬂm"hnmtlomefmmeaMmmspumrterffentsahaehmrrhaﬁé; m:oagulafma(}anm:acweu s L

-adapt ed f.or coral " adm ni strafi
P phase response, cac%exta and anorexna an acute infection, a shock state a graft

versus host reaction or autoimmune disease.

30. A pharmaceutical or veterinary composition comprising a compound as
claimed in any one of claims 1 to 17 together with a pharmaceutically or veterinarily
acceptable excipient or carrier.

31. A pharmaceutical or veterinary composition as claimed in claim 30 which is
(_~  adapted for oral administration. '



