WO 03/ 014101 PCT/ GB02/ 03656 HYDROXAM C ACI D DERI VATIVES 5 Field of the

I nvention This invention relates to hydroxam c acid derivatives and their
use in nwadi joneol Background of the Invention 10 Matri x na@cal¢BRIeéss nases
(MWPs) are a group of structurally related endopeptidases that degrade the
prot ei naceous el enments of the extracellular matrix. A nunber of inportant
features are shared by nenbers of the MW famly and these include a zinc
atomat the catalytic site, catalytic activity at neutral pH, initial

exi stence as inactive prhED IBRIERI Bng renewal of an

N-term nal 15 domain, structural stabilisation by calcium and inhibition
of thescatalytically active forns by a famly of specific protein
inhibitors called Tissue Inhibitors of Metalloproteinases (TIMPS). The
cl assi cal Exidofithednvontiony rent | y consi sts of at |east twenty nenbers

i ncludi ng the gpl| e I at | . St {: ; ne type
e 500,11, TS| AOGRATE e 6 LAGPRmcEETELYBLS, 400 dpRtians
zi nc- cont medicing. prot ei nases which include the Reprolysins and Serral ysins,

and the Aﬁtici n fag’ly. |t has been denonstrated that some conpounds which
i nhi bi t tBackground;of the In Plal so have the capability to inhibit a nunber of
ot herjgvents tmgﬂ@rﬁetgﬁgbr@k]ﬁﬁsesbxml%cggﬁﬁer '2a§ &l |df°@t'i‘l§5t@r'aﬂ?3%$atédvp S)

whi ch i ncludes the release of TNFcc, and TGFa, and the shedding of
L- sel ect i endepeptidasesithat@legNEthRIprotgimdceNF ¢ RiMentsraf depedrasell Beendiospey et al

1997), Biochem..J., 321: 265-279. rix t al r | nases_haye been
gassoci) at eﬂuwetrh()frfglrﬁ’9ﬂ?]‘?2tif5%t§gs@6?1%1??%\{1%% .menl%‘ra?ﬁ% B% ﬁ{%&\zﬁ\@ i %r(]:(ﬁ Pty of one
or nore ofnclude MyPe el dt theeahntie de, ehtabeibeddtith nat Aduaak pHi, SeRisE

condi tions. Such conditions include cancer, inflammtion, autoimune, 30
i nf ect i oUBKIYENGSCE HIACHYS PHREAZYBeS ARfVatiQRK HYVoNing rengwal (of ooy N-eHainal Rev. |

0%, 40503415 AALACRAN ORI, SlehpeAPlan SFae ot B gtes, 0L
a number fooins dby f erfantilydiof egeesic @fotgar irikthitoay dadiedf Tisswer dnhiibvere obnpounds
\émcl-r;: ?Bglz}sg@gaglg)\éﬁ)tquzggs E)lh I%PISC %ll(llelg atséigal Wefra}l{ilgsc'urrlént\(sp cgn%/is?slcl)ltl 28 JIeast
twenty members including the collagenases, gelatinases, stromelysins and membrane-
type MMPs. _
20 The MMPs are a sub-family of a much larger group of zinc-containing
proteinases which include the Reprolysins and Serralysins, and the Astacin family.
It has been demonstrated that some compounds which inhibit the classical
MMPs also have the capability to inhibit a number of other events that are mediated
by non-matrix metalloproteinases (MPs) which includes the release of TNFo, CSF-1
25 and TGFo, and the shedding of L-selectin and the IL-6, TNF-R1, and TNF-RII
receptors. See Hooper et al (1997), Biochem. J., 321: 265-279.
Matrix metalloproteinases have been associated with many disease conditions.
Inhibition of the activity of one or more of the MMPs could therefore be of benefit in
these disease conditions. Such conditions include cancer, inflammation, autoimmune,
30 infectious or ocular disease. See Whittaker M. et al, (1999) Chem. Rev., 99, 2735-
2776 and (1994) Annals of the New York Academy of Sciences, Vol 732.
Thus compounds with MMP inhibitory properties may be used for treating a
number of different diseases. Of particular benefit are those compounds which also

have good pharmacokinetic properties.



However, the inhibition of non-matrix netall oproteinases (MPs) by these
conpounds nmay offer no therapeutic benefit and indeed could be del eterious.
For exanwloa3iiiohas been suggested that MVP inhi bitors wrcaiGmi2zesescnhi bi t
the rel ease of TNF(X may have a role in exacerbating liver injury; see

Sol orzano at al_(1997) . ...5 Immunol ., 158:414-419. Sim Iagly, early
clinical evideHeweyerothe Hﬁ“lﬂg@n S MPPTAH; Bretalloprojginasas AMEPS) Byt thes ectl ve

for the classisal 8l R S R rerch BYARCRL R B AR iAQiEl eobibend SeiBRR0R red

many patients, oi nt pain endoni ti s) W) tow cz- Praga et aI
Lonbar di e)ﬁaqxtcent kﬁfsrheen ,su@snegelnaDMMBnmhlémtsrst\yhlbbsbotlalhlbibﬂm&rem&e @thapol is
MD. Am Sgc. 10 din. (I\{%% 1996) "The Phar coki net i CMJ(DK)J of
Mar i mast af NFEENoY 18ye aAOIeNB\Fé‘IaC g bsr Jpry e PHIO @ 2l
adm nist ef e, lallljg4w4p@t| ents with nmetastatic Iung cancer” The
devel oprrent of joint painis dose-limting and may require treat ment

"hol i days", f OSmublrllyoe:ﬁQ%IGflcetl keideocsr remothe tuse af MEWP, inbibtdrkewhich are
adninistratio on- st oi%ag I t|-|nflarmat[Bty ents NSAI 15 There
i s therefite® CH‘é% rrihe Cg’é’f‘ t SRS THEgS SIS IPE %ﬁ i i dhASBE eH‘ in
medi ci ne @hn{BRRGRS \Aikh YhChaih f(&:}ﬁd@‘ﬂu@ot SEAWRS tIWIELPaEE &r Sl dEsRbdr@Ct S, such
as joint pan. W 99/24399 di scl oses cl ass "of hydroxam c acid

deri vat i veésncgs CRVEY, GwmemmeglvemygﬂﬂﬁﬁmlyDGf&% AnspisiMR. (. fgge now

advantGgeotery i NP RIS TRk RE ARSI G AR Ol A 1

conpoundsNewyl FRtgkpetdifsdet mhitgtodf (MIS®T) ndnamditeicdeoralls peCipatidnys Wier e t he
avoi dance of side effects such as joint pain is desired. Therefore the
conpoundsme®statie lingeHceion D dayelepment of Jpwd el tadRsedinitipg and may

si de- ef f eeh  Gfclufrf OFRAARL { RrCAIREUAE. ofSHEN0RR. MRRITRRA! whiyeh i 5

known to associ ated w th dose mting effects. Thus we provi
conpound afmihsratibraof{ Hon-sEokCHti2iniomaStdy 4361s PSIAIEBY.2/ 03656 wherein: R

oD R Ui h JEy e LG 2T 01 0 L1 Sy SuRSER ST CSNER. B amer
at om the medicine at dosages at which they do not cause undesired side-effects, such as joint
pain.
WO 99/24399 discloses a class of hydroxamic acid derivatives as MMP
inhibitors.
20  Summary of the Invention
We have now found a number of compounds which are potent MMP inhibitors
which advantageously do not cause tendonitis in a relevant animal model. The
compounds may be expected to be of use in medicine, especially where the avoidance
of side effects such as joint pain is desired. Therefore the compounds of the invention
25 may be expected to have a superior side-effect profile compared to compounds, such

as Marimastat®, which is known to be associated with dose limiting effects.

Thus we provide a compound of formula (I)
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5 other is a CF3, CF2H or CFH2 group; and the salts, solvates or hydrates
thereof. Description of the Invention In one particular group of conpounds
of the i nweniienoR a hydrogen atomand R2 is a CF3, CF2BcavGERH265gr oup.

I n anot her particular group of conmpounds of the 10 invention R2 a hydrogen
atomand RlL is a CF3, CF2H or CFH2 group. Particularly preferred conpounds
of the invention are those described in the Exanples. An especially
preferred conpguyg,of the invention is the conpound of Formula 1, where R2
is a CF3 group and R is a hydrogen atom nanely: 15 4- [4-(4-trifluoroneth
yl phenoxy) pi peR} ari Rg-which sial bernlyd smnder Jiffernt, ab eaadiropydragen atemamrkoxyl i ¢

aci d hydrqxyam de. will be appreciagted th wheg e desjired the conpounds
of the m@éh?ﬂ"éﬁ Oﬁgﬁ{zﬁéogdm%?@éﬁfgd%eﬂ OQCB?B-I BIEgg‘Sfﬁ}yl‘flfogeBratc& le, as
the prot egh&ds th%p@pmgr@pﬁpgmgﬁri vative, which may be protected as either

N or O substituted derivatives, such as 20 0-benzyl or O-tert-butyl. It
wi || be furthemnddppsadisi sl etestondydrates tharepfdr ugs may be converted in vivo to

the activ cor‘rpountd[ f Lgrnula (I'), and the invention is intended to
ext end toﬁj%%%ﬁi%q—%-—gﬁ-&b‘@.—%élts of the conpounds of fornula (1) include
phar maceut i cal inyme pafRuRPkeup H8LbBpoldnds ot TiNeatibaARe adgdidge®iosdrids deri ved
frominorganic or organic bases, for 25 exanple alkali netal salts such as

magnesi unkois & &Fsi al €EHz grype By aniteer partiratlar gapups ok emp i didf Bisol i ne,

pi per{di ni ' 2 ' i ebhyl grg n I unds of the general
for rru#ofa]I ?l ﬁye%ﬁg&y ﬂ;ﬁl gap%rg(gg)rnbgﬁcg%y%saﬁ%g}%@O}rrgfﬁgg‘qﬁlﬁbm in the art and/or
by the foll ow Pagtiratesststed compbendieds drel ipvénvion areckthofecdestriited ibedeow t he

groups R_and R2 are as defined above, except where otherw se 30 indicated.
't wll pexamfeci ated that functional groups, such as amino, hydroxyl or

carboxyl gr OUpPgn Rp&IARL p'kéi‘eﬁéhe cMﬁlbb&’d&ﬁ oFQHPClHﬂQx%ioﬂei%CtrhEb&Qn&ﬁth%f and
which it is desired tg retain, may need to be in protected form before any

react i on Farmiutd t,ivetteeelR” isrn CRagrbup anst Rnis edyydragameteim, oamelye pr ot ecti ng gr oup

the fi i i cular . i . Sui t abl
I A T N e e R AL S
PCT/ GB02/ £34566x IR dcliasRirékamicd in the art. For specific details see G eene

T.W et al "Protective Goups in Oganic Synthesis" f(199_9) .
It will be appreciated that where desired the compounds of the invention may

be administered in a pro-drug form, for example, as the protected hydroxamic acid
derivative, which may be protected as either N or O-substituted derivatives, such as
20  O-benzyl or O-tert-butyl. It will be further appreciated that the pro-drugs may be
converted in vivo to the active compounds of formula (I), and the invention is
intended to extend to such pro-drugs.
Salts of the compounds of formula (I) include pharmaceutically-acceptable
salts, for example base addition salts derived from inorganic or organic bases, for
25  example alkali metal salts such as magnesium or calcium salts, and organic amine
salts such as morpholine, piperidine, dimethylamine or diethylamine salts.
Compounds of the general formula (I) may be prepared by any suitable
method known in the art and/or by the following processes. In the description and
formulae below the groups R' and R? are as defined above, except where otherwise
30 indicated. It will be appreciated that functional groups, such as amino, hydroxyl or
carboxyl groups, present in the various compounds described below, and which it is
desired to retain, may need to be in protected form before any reaction is initiated. In
such instances, removal of the protecting group may be the final step in a particular

reaction sequence. Suitable protecting groups for such functionality will be apparent
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Thus, for exanple, conpounds of the invention may be prepared by the
follow ng general route as shown in schene 1: RL (i) R2 Rl Schenme 1 R1 (1)
5 Conpourde wfoif1ornmul a (iii) may be prepared by reacting @CToRQOBGOf
formula (i) (where X is, for exanple, a hydroxy group or a | eaving group,
e.g. a fluorine atom wth a conpound of fornula (Ll where PG is a

sui t abl e i9r BoecekiHgd iy thsuprt JOQ.SPF@F‘? -dﬁlﬂléﬁﬁér%}ﬁ%r-‘&sfgte?l) Rrefepdvest andar d
et her bo M 0 or exanple when X, in a conpound of
formul a ?idf@lggﬂgg%aptg?}}{aﬁ%g%t gbrtﬁ)g%' such a compound of formula (i) may be
reacted with aToengouersaroplef oompdunds i af) the ninveriwnpmay elrec prephred syuitheabl e
base, such,as.potassiumtert-butoxide in an appropriate solvent, such as
N, N- di net@PWb’F&WH"LrO(“ﬁ\ﬁf)S, OWg 1R conpound of formula (iii). The
protecting group, PGL, may be renoved using stapdagd nmethods known to 15
t hose skilled ingthe art, to give a conpound of yyogrrmula (iv). Thus for

exanpl e, when PG)=hs a tigrt -but oxycar bonyl este oup, this may be renoved
under acidic B>ons,0 chNage't riftooroacet Ne4aci g— na hal ogenat ed
sol vent e.g. dichtoronet hane: The conpound of for a (Nnthe'may be prepared

by reaction of a ¢bnpound of ™8 fornula (iv) with a cotrpound of fornula (V)
preferably in the presence of a base , s 011.//0 N CON 4 WO 03/014101
PCT/ GB02/ 03656 such as triethylamne in a hal ogenated gol vent e.qg.

di chl oronethane. It will be appreci d that the conpgund of formula (v)
may be prepared in a simlar manner {o |nethods desc¥ihed in the
literature. The conpound formoiogs () may the converted to a
carboxylic adfd 5 using| for exanple, a°tése su s |ithium hydroxide in
a suitablre_sglvent sysé such = C
CO,Me o} N—H
o (vi) (iv)
Scheme 1
o
R o, ,/O\gg
R /S
ﬁj /O\l CONHOH
© 0
5 Compounds of formula (iii) may be prepared by reacting a compound of

formula (i) (where X is, for example, a hydroxy group or a leaving group, e.g. a
fluorine atom) with a compound of formula (ii) (where PG' is a suitable protecting
group, e.g. tert-butoxycarbonyl ester) using standard ether bond forming
methodology. For example when X, in a compound of formula (i), is a fluorine atom
10 such a compound of formula (i) may be reacted with a compound of formula (ii) in
the presence of a suitable base, such as potassium fert-butoxide in an appropriate
solvent, such as N,N-dimethylformamide (DMF), to yield a compound of formula
(ii1).
The protecting group, PG', may be removed using standard methods known to
15  those skilled in the art, to give a compound of formula (iv). Thus for example, when
PG' is a tert-butoxycarbonyl ester group, this may be removed under acidic
conditions, such as trifluoroacetic acid in a halogenated solvent e.g. dichloromethane.
The compound of formula (vi) may be prepared by reaction of a compound of

a formula (iv) with a compound of formula (v) preferably in the presence of a base



as nethanol and water at a suitable tenperature, e.g. reflux tenperature.
The carboxylic acid thus forned may then be converted to a conpound of
formul a (Wpo3wsiing condtions well known in the |iteraturePCFaBRN3FPp! €,
treatnment of the acid with oxalyl chloride in an inert solvent (such as

di chl oronet hane) in the presence of a 10 catal ytic anmobunt of DMF gives an

i nt er medi stk ascirgtiohiming de, 2 Waloganaied selvertaggndichlgsempbaneat db wibuke which in

AL faepggc?&%ﬁwygqhﬁecggqumlaag? féﬁa% (@ i bEBlSBald %g)m ﬁ%ﬁéﬁﬁn@% as room

t enper at ur Sire am ¢’ ac ures of final

products mahbﬂi@dfsaiwbdaheﬁelﬁlbtamraed can be separated on the basis of the
physi co-chem cal di fferences of the constituents, in known manner, 15 into

the pure final L eempeundee! fopmelentydi mandhent be canvertsd do t?ycaéh‘i”ﬁllfﬁta@bjr aphy,
distilyatiofy ;55%352);%??&@%% A hih A hRlboxiBE iPY sUiRpIEI Ry Qfstcth SaH 11

appropri at er t e clrcunstances. e ity of
conpoundsast metlnhobiahd Mdesr aay Hetabilet emmpentareby. g.lsreflox telaperaplper opTlneat e

enzyme |nh|b|t on te for exanmp as described in 2

Ay At ageBty i e b damiec R GBS SRIETER P HecTTRAE SriorBHAGM i s has
not been W&a&@qmﬁya@knmg{thedﬁéﬁﬁ;té)qwbrleaaﬁmmbﬁnﬁm Seie BA@dwRad to
predict the ~propensity of the conpounds of the invention to cause joint

pai n. Advexalylgiddargleyint dre insonyndvand sush atshéclillmpémﬁttlil@ﬁ) fiyn e g@éﬂmt of a

phar nEok Rt PR DY s 2 R B R BRI RN ber iy e

assay nethodoredchuthatdch i dﬁiﬁﬁﬂp’e&t@ wi hihsydﬂonylaﬁﬁm@m aadu&@bléed:rﬁ{be&Stutd) a
met hod of treatnent for patients (including man and/or mamal i an ani mal s

rai sed i nSUch@s g empsEayre e givg thg drained hydsexaspic a¢idpgl)s)  suffering from
di sorders or g}\ﬁgﬂﬁ%réé"lif {haf AiodB&s 3t ﬁr{t«%]xh‘%hga?e stSbedNEP cShePLe a&:ﬁ%&’

descri bed, re specificatly, a net treatnent 1 nvolving t
adm ni st rmblbrams ﬂ@hmphﬂldamhlemxcamaifédrérmas of ¢henaswtifuehts bint kmovaf mhmmenrul a (1)
as the active constltu

Accordi n . conpounds of .formula (1), .can be
used ShontberPiithi ‘r‘i‘@g Profugtse O t‘?tégf“%déﬂ? g@ I SSPRRN Oy ?qrp?aﬁ’%ﬁgpﬁlﬁeun&t oi d
arthriti SdlSt‘ﬂ%Oh”fﬂbt?&ﬁ@ RPystliizatidg! QlatHyOfb?maﬁ@l? Wrtd QeI fif AppidpRate or
over - expressi on of these matrix netal | Opr ot ei nases such as found in

certai n neasaibteatrider thawoowmsgteddes.| i nes, or conditions involving ocul ar
neovascul o eaph o Jh SRR TIPSO SR AL R0 0
they are ifdpphbpriatserafmbMiabition &Rl domdlathpld) :08GEABE indAkple AL hi s T nvention
Concezrons. Advantageously in our tests with compounds of the invention tendonitis has
not been observed. A rat model, described in Example B, may be used to predict the
propensity of the compounds of the invention to cause joint pain.

Advantageously the compounds of the invention have useful pharmacokinetic
properties, for example, good bioavailability. The pharmacokinetic profile of the
25  compounds may be determined using the assay method described in Example C.

This invention also relates to a method of treatment for patients (including
man and/or mammalian animals raised in the dairy, meat or fur industries or as pets)
suffering from disorders or diseases which can be attributed to MMPs as previously
described, and more specifically, a method of treatment involving the administration

30  of a matrix metalloproteinase inhibitor of formula (I) as the active constituent.

Accordingly, compounds of formula (I) can be used among other things in the

treatment of osteoarthritis and rheumatoid arthritis, and in diseases and indications

resulting from the over-expression of these matrix metalloproteinases such as found in

certain metastatic tumour cell lines, or conditions involving ocular neovascularisation.
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a nmet hod of managenent (by which is neant treatnment or prophylaxis) of 5
di sease or conditions nediated by MWs in manmals, in particular in humans,
whi ch nmewbaoad/ocanpri ses adm nistering to the manmmal an ef fPeatGroe/oasmunt of
a conmpound of formula (1) above, or a pharnaceutically acceptable salt

t hereof; and a conpound of fornula él) figr use in human or veterinary

medi ci ne, parf$ digmionsd jaRoyeme cARAGWHERt TeBplanL RS veetHb amthimaBaent or
prophyl axjegdri nil&if' ! onitid %%fmg%' ted P&dMgf in aGntNe use of
a COWpOUﬁCf%%}n%I—yOI‘WU %"‘f??’%igﬁhﬁé&pr eparoati on of an ggent }ggntheh&h
managenerdspédoythisinedntios comants: t r eat nent or prophyl axis) of di seases or

conditions nediated by MVWs. The di seases or conditions referred to above
el ude T nf | ST o SERGEEEnt (8 MG e dROURTE RaRpgpiS of © 7

car di gvasgisagd odiHRARRS mediFRPSESIMPYVAl Miishals! HSpagticuPlreRKARWRs, Wikl opri ate
di seases include rheunatoid arthritis, osteoarthritis, osteoporosis,

neur odegemnethad comprigds zdoiinetetisg ¢ deasemmet apRBectivggenaunt pEa canpeunds

di sease, ulcerative, colitis, multi. scl ergsi eri.odantitis, gingivitis,
t hose inv |f9€“il.@a @5 PR{Fa Ot B‘&%&“Sﬁ&%‘t’géﬁc%wsl%a@%%‘ thrse(()) ’painlaon, haenor r hage,
coagul ati on, a@tﬂoﬁqu@b@@a)fmmfrﬁwoqnsmr @& he Xhiema r av@édrf) mediCint &
infections, H YV infections, fever, shock states, graft versus host

react i onsparigaarhit én dep enanageseat t(pyghicl iy gneanl URaFat 198 MPPRYIaxinsef i asi s,
at opi @ deigggggést(jr% mﬁ%gseﬁjgagtg&ibg mhoéﬁ‘%’ tumour growt h, angi ogenesi s and
i nvasi on by seconaary met ast ases, ophthal nol ogi cal di sease, retinopat hy,
corneal ul certatived of neparpousd ofi fornjula YT) imitlgy pieparatiore ot ngiagers, foagichna,
rhinitis, allergic 25 conjunctivitis, eczenm, anaphyl axis, restenosis,
congest i VBARESMENY Ry WiMeh 1s BRYY HERIMSY 98 Prop @WS@F&}%@%% ,Oréﬂﬁ%%‘?ser osis,
aspirin-indepeadommv@at i -thrombosis, systemc lupus erythematosus, solid
organ transpl ant “and ocul ar di sorders. The conpounds of fornula (I) may
al so be usef ul Thendisteses peaenditians gtfepet \ip gboveirncludesndrpmaiasy disease®l D) and
cancer-i nduced bong. resorption. F rther1 t(ﬁe can,.he 30 used itn t he

{r eatient TS GisEBAS ke (cardRy e By Frease it TPRGTE USSer
respi r at ar¥al@oSil €S A ppipaiaR Rl fARPSInchRIFP & eiReid DEARGHN, t bSteoarthritis,

obl i terans-organi sing pneunonia (BOOP), idiopathic pulnmonary fibrosis
(PIF), didgsfagperogisy ahepdegriesgion. Adghaidany yiscasegestioks, yasalifis.gfsehisamat osi s,

e
i nvent i ontisatiee bprakddvenll(uch yas oned sesorpitidrh) ehat mesrhagen cosgdulation, acute phase
20  response, cachexia and anorexia), acute infections, HIV infections, fever, shock states,
graft versus host reactions, dermatological conditions, surgical wound healing,
psoriasis, atopic dermatitis, epidermolysis bullosa, tumour growth, angiogenesis and
invasion by secondary metastases, ophthalmological disease, retinopathy, corneal
ulceration, reperfusion injury, migraine, meningitis, asthma, rhinitis, allergic
25 conjunctivitis, eczema, anaphylaxis, restenosis, congestive heart failure,
endometriosis, atherosclerosis, endosclerosis, aspirin-independent anti-thrombosis,
systemic lupus erythematosus, solid organ transplant and ocular disorders.
The compounds of formula (I) may also be useful in the treatment of pelvic
inflammatory disease (PID) and cancer-induced bone resorption. Further, they can be
30 used in the treatment of lung diseases, e.g. selected from cystic fibrosis, adult
respiratory distress syndrome (ARDS), emphysema, bronchitis obliterans-organising
pneumonia (BOOP), idiopathic pulmonary fibrosis (PIF), diffuse alveolar damage,
pulmonary Lc;mgerhan’s cell granulamatosis, pulmonary lymphangioleiomyomatosis

(LAM) and chronic obstructive pulmonary disease (COPD).
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i nfl ammat ory di seases, autoi nmune di seases, cancer and ocul ar di sorders.
Thus, for exanple, the conpounds may be used in the treatnent and / or
pr ophyl axwe wforgoaft versus host reactions, psoriasis, atopiGBdeBesatiti s,
rhinitis, eczema, system c |upus 5 erythematosus, solid organ transpl ant,

cystic fibrosis and especially rheumatoid arthritis, osteoarthritis,
ost eoporosi s, EhoRAMBOYNds idhe inNepuPmAre, Battipylatly ©f useip ithy geatgepephsi s,

peri odont fnﬁiaﬁmale&g%ige%%r RltbMnuRGsSkEa cah i 8R4 I0LRSY d{?@l&ﬁi{éf'sr. LY b5

bul | osa, tunour growt angi ogenesi s, opht hal nol ogi ca sease,

r et i nopat énampdes ttheragmpemolk ysante, udedandhe treameanahdchoopioph dbsis rofi @rafy e

pul ronary di sease gCCPD% 10 The di.seases. or conditions involvi E‘g ocul ar
neovascul ¥ TPalqshAcacHAR. (RIQUIasy 2IoRks Jergtits; fRIpKIS, forem SPUEE MBYS nopat hy,
retinopat §yiehatysedeidid bigah ReRspRint, 28Rtic ' Bbdkis darfiResPctiallJ ARBRRAId ON

(ARM D). For the treatnent of al F di seases previously indicated, the
conpoundsargfritisf @stenarthritis) osgppdresisdkiretinsg dYieshsor nlcemtive @plidal myltiple

par ent er al by inhalation spray .or .15 rectally in .dosage.uni

Por mul at iouib nekRiPidis, Bnd BePtbudhaphdielaf i Biichy’ SolERRIE L Bbhow o o,

adj uvant swuaftir vV eftivah e Sangidgendsel Moptahflfiofigddal agisesed Rehepathy, nakts@s

subcut aneous injection, intravenous, intranuscular, intrasternal injection
or i nf usi YAPhYse@AMTERMbLLS, ardichapnit aperictise pulsiperrydissasg (EIFPY-eal , subt enons,
subcogy uncti v [ I : r ety u a Il as
intr glgjcul ar s?’g% ggﬁgesgés)gy5@6%§®ﬁcléggl§g%ué%aﬁégkEﬂé%g]lnf ?Igéri\lu%eé%{l '\}qg

t r eat nent arefnondimitdal @odidabedniretopathyc hetaopathy ad, preabirithROPS or gt | e,
sheep, do ds of the invention are effective in the

, cats etc, the co
treat rrent‘%ff‘l‘edrmﬁ‘éﬂ .d%wrﬁiwgr@mﬁ?'i cal conposition containing the active

i ngredi ent maypQeHeNrdarmbRr B SH §iddls& bRIVIGKR! idtB&ied Qhe RVAFBLRIs 85
tabl ets, troches, |ozenges, aqueous or oily "25 suspensions, dispersible

powder s oforgulan{l) may beadininisiersd oradlydtopicalpf parerdgrelly.dyy, inbalategrr spoay orr

elixirs. Compositions intended for qr.al use nmay be prepared according to
any hi hoteRToin ¢ 988 e LFRRTSien? hetBing e % rBfBicER el abieobt

conposi t i @iGerdNEdjusatftsl HEANPEHIES. OMBhd Ry T PakehitdtalORS WREJ MEéin ag@iERtss sel ect ed
fromthe group consisting of sweetening agents, flavouring agents,

col our i ngSURGEARSPUR AR SEHHMs BRIAVARPUS g BYaEUS¢RI B TgFagiernal anipetinm ereinfusion

phar mceut} Jlldéé e(bcﬁﬁz?tntinjg[f}gonpaéu%{’xa% em?{a‘%‘ﬂl%%ﬁt hl%&onla%ﬁéq%'&%%ﬁf n the

active ingredrent Tn adm°xturé wth non-toxic’ pharmaceuti cally acceptabl e
exci pi ent gerisbilah aad aesobulledl] may atsot be usahuisawtliras intradcadredlow réhase
excipients may be f exanmpl e, inert diluents, such %sﬁl] cal ci um car bonat e,

. ror :
sodi W catBiTared malepssdn addifpe i MePREEPIIIYE Hmslapdsth PHadls Rutleas
granul ati ﬂgsefims,q'lo%eﬁ',t @d@t’iétshg@), ﬂggﬂtc%ts Jt&rthz compounds of the invention are

effective in the treatment of humans.
The pharmaceutical composition containing the active ingredient may be in a
form suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily
25  suspensions, dispersible powders or granules, emulsions, hard or soft capsules, or
syrups or elixirs. Compositions intended for oral use may be prepared according to
any method known to the art for the manufacture of pharmaceutical compositions and
such compositions may contain one or more agents selected from the group consisting
of sweetening agents, flavouring agents, colouring agents and preserving agents in
30  order to provide pharmaceutically elegant and palatable preparations. Tablets contain
the active ingredient in admixture with non-toxic pharmaceutically acceptable
excipients which are suitable for the manufacture of tablets. These excipients may be
for example, inert diluents, such as calcium carbonate, sodium carbonate, lactose,

calcium phosphate or sodium phosphate; granulating and disintegrating agents, for

7



WO 03/ 014101 PCT/ GB02/ 03656 exanple corn starch, or alginic acid; binding
agents, for exanple starch, gelatin or acacia, and lubricating agents, for
exanpl e nw@msMiI4m st earate, stearic acid or talc. The talvcaiGBmmyesbe
uncoated or they may be coated by known techni ques to delay disintegration
and absorption in the gastointestinal tract and thereby provide a 5
sust ai necF*aBPloroaCh ralgaic yads ading sigertzqfep cgample; stareh.gelatipy ot eri al
such as agha/iﬁ,eayd I Eﬁﬁn?e%%ﬁ&?f]&rexgh feShYbncdiudt S@AAS sIBYc RGdmbieyed. They
e y th

may al so coate t echni que$S destribed in the US Patents

4, 256, 108Thedtabbfs #af ;beamdoatdd 26 3he§7dhay tbe doeterth yskmwnctechmigegsetotdetayt abl et s
for contrgl rel ease. Formul ations, for oral .ugle may @sg be presgnt ed as
hard gel afifiRtCEEHHON Y ARIPREAD &0 jthe (Fasloniesid frag avf dRFeRE FRYEd A th an

i nert 5sol §udaflielURAbn of & a BREP bEriod alFet XArRFE PP AiRieCdel SR hfatdA BlRdsphat e or
kaolin, or as soft gelatin capsules wherein the active ingredient is m xed

wi t h wat eglyesrylamopodteatatelianrglydesy! distaanpicempy dguemplioyed. Thegunay plkeedfef i n or

ith vat e relydeoyl dine . equrey pispal
i - oxciooeieh B Vi WERRENE BPRaPeTHE e iy FARDIL o8Bt BBo koL one

Such excifpEs8H, & RreusaRidthigapeage tibfets fod tortifgle/esodi um
car boxynet hyl cel | ul ose, nethyl cel | ul ose, hydroxy- proeﬁlnethylcellulose,

sodi um al gi natEorpwlajionhyer pia use imash lsoemPresenied antardgalatip fpateci a;
di spefsi ng, QL iﬂ%&'éﬂgv@%oé&ﬁem Dexed Rith uz{na*rle}‘t &ﬁ{&‘;gﬁﬁﬁéﬁﬂ B?%}Bﬁ?}e‘ de, for

exanple lecithin, or condénsation products of an a ene oxi de th fatty
aci ds, 2Calcdumexerphte, pdtiyoxpteishlydte ne kadlegroatas sofirgetatindmpsdes wherpmoduct s of

ethylene oxide wth long chgin aliphatic cohol s,. for exanple .
eps naecdBt My ioRt ABeon T Sl et Moo B et QB PRPRLAL oxi de

Wi th partiqlid pabfnsordEvbygd fromfatty acids and a hexitol such a
pol yoxyethylene with partial esters derived fromfatty acids and hexitol

anhydri des, foAquecaspispensiing ery@irhiE eefévesoptbiialain adpigbire it exqipientsqueous 25
suspg i ons R | so cogatﬁlien fneueors ore pres rvagic\l/esﬂt fper Sxal | e et hyl,
or n-pr opyft %9%178%3)?9 CRIS St AUCqUSSUSPNSIONS. SEHL TR S 4R EP SIS or nor e
flavouri ngen®UEdt Sexafiplt ROGiuAT JAFSORySRGIcRNUINE, agRMHyTuellGloed) aﬁd@myar ose or
saccharin. O ly suspensions my be %,orrml at ed bé suspendi ng the active

i ngr edi erpropyimgthylcsgaloss| sodin algivgte dehrvd-pargldens, gim tragacorthoand  sesane
oil or co e - ' i [, Qi fin. The
oily sus pé"grg:d%%gd’ndﬁ?%{:sbdr%] %I?‘ﬁetgigtg h@ggﬁé%aﬁgﬁéﬁz’%@?ﬂgﬁ?&ggﬁ% @%@fggé\’/ax, har d
par af fi n for exahplk laibiohot cofsaeitioni progdwrgeoit sh slkglbne aside wagefagetacider t h
above, and fl avouring agg&ts may be added to pr ov%cﬁle a pal af abl e  oral

pr epaat i 16h CXTRBISPU GG Iene McHals, HecHidERBHOR Prefrcisnel sllen? siidst an

anti - with long chain aliphatic alcohols, for example heptadecaethyleneoxycetanol, or

condensation products of ethylene oxide with partial esters derived from fatty acids

and a hexitol such a polyoxyethylene with partial esters derived from fatty acids and

hexitol anhydrides, for example polyoxyethylene sorbitan monooleate. The aqueous

25 suspensions may also contain one or more preservatives, for example ethyl, or n-

propyl, p-hydroxybenzoate, one or more colouring agents, one or more flavouring
agents, and one or more sweetening agents, such as sucrose or saccharin.

Oily suspensions may be formulated by suspending the active ingredient in a

vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in a

30 mineral oil such as liquid paraffin. The oily suspensions may contain a thickening

agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetening agents such

as those set forth above, and flavouring agents may be added to provide a palatable

oral preparation. These compositions may be preserved by the addition of an anti-

oxidant such as ascorbic acid.



oxi dant such as ascorbic acid. 8 WO 03/014101 PCT/ GB02/ 03656 Di spersible
powders and granul es suitable for preparation of an aqueous suspension by
t he addi twornsei4eat er provide the active ingredient in admPCTiGBR/0¥6h a

di spersing or wetting agent, suspending agent and one or nore

preservatives. Suitable dispersing or wetting agents and_suspendi ng agents
are exenplifi eBISPFré‘rbleeﬂa}YﬂFré ar51 giBules muHgbles Oé\MERqr‘I‘Rj)“aHH Vot BEPThg

agent s, éﬂsﬁﬁ he'afdif0 of ?‘er%?@xﬁdi@iﬁﬁ%h@ lgFe‘&fB?i?ﬁi SdR RO lyithhe

|nvent|on yas eint or m of | -1 n-waCer enul sions. The oily
phase rrayd1b1@rsangegww1hgegmtl s,us;bamdn@@nml and@ink ve mord presarvairvas:h&sltabid or a
m neral oil, for UId paraff,in or ﬁlxture pﬁ)})lcti table
o st 1 ipertiBh e RaDnG ashil and RS, ey M e A O ol e 20
acaci & Orsv@ééf@nﬁﬂgaﬂﬁ%?h@anﬂ%l%ﬁﬁhéHgéﬁfscﬁfa&'a[kgHé@@s@ﬁtat'des for exanple
soya bean, lecithin, and esters or partial esters derived fromfatty acids

and hexi t ol anﬁ@qﬂpha@@@ceutlﬁdrcompawpp@s @%ﬁhblm\e@ntlmﬁmlaé@tl@ larﬂie tundehsat i on

products of .the sald arti h et h anpl e
Dol yoxyet MTEHEL BT ks el mih b oSl o K Same BT

sweet eni ng aachis |oﬂV©l:lral 1Agheed &Il $or &mﬁp{e Uﬂﬁulaﬁﬁhrﬁlﬁhxcbrl’ Mixtaes e thexenul at ed
w th sweetening agents, for examp ﬁcerol _propyl ene glycol, sorbitol
or sucr os%mta@l?cﬁmﬂﬁrfWBaneﬁﬁsmﬁﬁWeal‘aék‘fa YnPSUTIRE eHBWuFTeRtAMPle SpEser vat i ve

and f{avoy n t u S ons nma
be i nﬂoflhe olrIa %)r% %ée%gllrlqhég?ﬁ%@?i@ﬁ?é@dﬂ?%@%&’ tg:ng%égaén r?gétj gms%etélﬁenm ony
Thi s suspledighinnamdegstdre of pantial edtersl dad ek fiomgfatty atide akddexitdranhydnideg, 20 t hose

sui tabl e di spersing . or wetti agent s and. suspendi n ents i ch have been
et | oned G BEVRBIe PHETER Srinoalefs D R AP b AT Wy TSR
sterile igiRciBPlese &@&e‘“o?”w&?np?éﬁﬂﬁ*b& lyBthylefle sdPSBmt MdnGoleate.  The
parenteral | y-acceptabl e diluent or ent,; for exanple as a solution in

1 3- but anemisions W@hgcom@m@e@nmﬁlaed\ﬂ@mmr@agam sol vents that nay be

d are er. s.sql.ution d_i.sataoni c. sodi hl Qrid
soruthon. 1 askifes g REE el Doy o BBl PR B e iR e oy e as a
sol vent oglycéwlspﬁjwlem ghrdl, yoibitbiosr sublose. pSidHoBemaniony miakb xetlaigid may be
enpl oyed including synthetic mono- or diglycerides. |In addition, fatty

aci ds sucdﬁrlalslcezﬂt el preg@rveiviej g flayeuring andwéolpulélp&agﬁmt&a nTlg phm@ewﬁales The
Corrpounds foﬂylrﬁ@( Ib%, iB%e ailo 9 aaﬂéﬂ P @Le%{agg:u é&ue%npl fro(glgar%%tlou

supposi t OF I &% admni' s ion o ese corpositions can
be pr epasrusplermonm This Guspeasidii mjpyv\bet Foranutdased adloeding e ithier kit@tn ag Wk pi ent

whi ch 0I S t?lgéel gultaahle dispersing or wetting agents and suspending agents which have been
mentioned above. The sterile injectable preparation may also be in a sterile injectable
solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for
example as a solution in 1,3-butane diol. Among the acceptable vehicles and solvents
that may be employed are water, Ringer's solution and isotonic sodium chloride
25 solution. In addition, sterile, fixed oils are conventionally employed as a solvent or
suspending medium. For this purpose any bland fixed oil may be employed including
synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid find use in

the preparation of injectables.
The compounds of formula (I) may also be administered in the form of
30 suppositories for rectal administration of the drug. These compositions can be
prepared by mixing the drug with a suitable non-irritating excipient which is solid at
ordinary temperatures but liquid at the rectal temperature and will therefore melt in

the rectum to release the drug. Such materials are cocoa butter and polyethylene

glycols.



ordinary tenperatures but liquid at the rectal tenperature and wl|

therefore nelt in the rectumto rel ease the drug. Such materials are cocoa
butter anwopsloyabhyl ene glycols. 9 WO 03/014101 PCT/ GBO2/r@36s2/66656t opi cal
use, creans, ointnents, jellies, solutions or suspensions, etc containing

a conpound of forml a (I) are errplo Efg topi cal ocul ar adm ni stration
phar maceut i cal F§F 5RPicabt U éreé‘msutoi"ﬁ mss é%sms °J)‘H§m6r°rgé‘I‘S§e‘&Sb‘?ﬂsaleFﬁ ng a

conpound péntalmgwoﬁlp()had %naelal{ﬁeﬂe er§g os&éa%%t | SUARCREhiRRE Y 2l so be
adapted for 1nt 5°vitreal or intra-caméral us Dosage | evel s of the

order of phanmaeduuuall}oacmaptalgjetsoluabnn,ltsus:p&ww cpegels dqntahgngmcofnpbontyoﬁvei ght
per day are u arnment of the. above condi tions
(about 2 tormiji ) Moy e SEPLRR P ARy S PR AT G BU ve

i ngredy enditbiiadr inBycdfersiQiEi ned with the carrier 10 naterials to produce a
singl e dosage formwl | var%/ dependi ng upon the host treated and the
particul ar rdeO@fgedGYﬁ]hl%tt atardas, ofFpmesawy |05 ang & mbPlt 146h mépehded for

the or aL Oﬁggg{}'{l? b%Eil O t pe W?‘S%ﬁé‘?“\{%{ p'neftrfé)a% lolftthé @oq/eg rgdf%ateds “%of the

t ot al e un ener a contain ween from

about 1 n@)nﬁmonamm5©%gr@ abbutabgpmq)auegr@dueﬁt 15 It will be understood,
however, that the specific dose level for any particular patient wll
depend upon a VB iegoynppf faéEYQ)r*%ng‘ﬁE‘PtuHﬁah@‘%Yhée Fomynedy with thecapelci i ¢

conp Hﬁd ﬁ%h%‘?ggr&iﬁ@e ?%grl&ﬁg%?mrgh%ll 04 Effe % ({;%hﬁct}r the §st (Haflg t1 e of

adm ni stration ute o ration, ra retion, drug
conbi nat i ami ma(patttwlarsmderdfta}lrrdfusttrdue)npa}iarl eouahmte di fsemslenmdm@ed fior t her apy.

20 Salts ounds of rnula red b action of a
corpound TeOHIGRAMATHIoR o R rasprER ol abaElGor tpodt S5eslihe 'l vant or
m xture choniiﬂls}ﬂ%'ﬂt D&alke um@fbrﬁ{s%'ﬂ' nﬁﬁll}‘%ﬂhtaﬁﬂ&ﬂw@& ABmEIRET 1 endto

di et hyl et her, an al cohol hanol using conventional procedures.

Chr onat og¢t@ph§00me@fyettvalmgrs@nenton and ot her conventional separation 25

proce]gnges may;, a be use rfinal roduc s where it
is desired to It a| n erﬁ ;Nlé% %Vre georre (:C?f?%gose lev;ﬁ? |on The

fol | ow ngpa‘ﬁ?éﬂtfﬁ/hleﬁepéddu@dhai @atidtg dirfaparsaincladingf the cumolwlds tmaf s;ielamc
invention. Al tenperatures are In C The foI I OWI abbreV| ations are used:

NVP - 1- ngamgaund. ppleyed. dihgonge. dw weighbheeicsitehepdife;sex, diet time of

administration, route of administration, rate of excretion, drug combination and the
severity of the particular disease undergoing therapy.

20 Salts of compounds of formula (I) may be prepared by reaction of a compound
of formula (I) with an appropriate acid in a suitable solvent or mixture of solvents e.g.
an organic solvent such as an ether e.g. diethylether, or an alcohol, e.g. ethanol using
conventional procedures.

Chromatography, recrystallisation and other conventional separation

25  procedures may also be used with intermediates or final products where it is desired to
obtain a particular geometric isomer of the invention.

The following Examples illustrate the preparation of compounds of the
invention. All temperatures are in °C. The following abbreviations are used:
NMP - 1-methyl-2-pyrrolidinone; DCM - dichloromethane;
30 TNFo =Tumour Necrosis Factora, LPS=Lipopolysaccharide;
ELISA =Enzyme linked immunosorbant assay;
PBMC =Peripheral blood mononuclear cells;

PMA =Phorbol 12-myristate 13-acetate;

10



30 TNFa =Tunour Necrosis Factora; LPS=Lipopol ysaccharide; ELISA =Enzyne

| i nked 1 mmunosor bant assay; PBMC =Peri pheral bl ood nononucl ear cells; PMA
=Phor bol wo-wyniiet ate 13-acetate; 10 WO 03/014101 PCT/ GCBOZCQA&&3/0Besaour Al |
NVR s were obtained either at 300Miz or 400MHz. All Intermedi ates and
Exanpl es were naned with the aid of Beilstein Autonom (available from MDL

| nf or mat i T8y st ems GrbH, Therdor- Heuss-Al l ee 5 108D 60486, Frankfurt,
Germany) or Wekg NNIR§RvdI@BBiGinkl 8ith& QESBUMER 35 u6GwaRl,. Exanpl e A MVP

I nhibition Activity-Fluorinetric Assay The potency of a conmpound of formula
(1) to act as Ah Inwringiiates afd Jlamplesavere AamWMy tancaidebhiBerase B

MVP- 9 det | | b tor i
i scol vedRmangneoHpE, FRmh I Talmafd Ssems Shbac thfos st hiao Cana”
seri als di {08D 6RB6AFANRIUAPEEREIN )61 w@ggeckna{ame@wt Sedni@Wdatiednd N assay

buffer containing 50nM Tri s, pH 7.4 mv Cad 2, 0.002% NaN3 and Brij 35 in
the presence and absence of inhibitor. Sanples are preincubated at 37C for

15 15 m e efore the : j iC bstrate

(Mca- Pr o%}ﬁ@y‘i— Leu- Dpamifﬁbi%ﬂ‘ﬁ%&“ﬁ%}kgﬂ'?’?%}%ﬁé ntration of 10M The
assay i s i ncubBiegsbtény ofQ-cdthpothd ofifordiila @@ dchaan mhibiton ofigdlhtiisescan | |

at Xex (340n and Xem (405nn).. The enzyne activity was conpared.to
activity finMMEat rand @é\?BW&etﬁ MMPRD: Sras defgrmined rysdng tthe (foHEMINgd as t hat
i nhi b{oto SoRgentration effecting 50%inhibition of the 20 enzyne (IC50).
Exanpl e BpRat tendonitis nodel Tendonitis may be deteternined using the
nmodel as descrAbenhhititoNOisA-disS8IREG 9. dmxethplselpBoide ecantaiainigon.0af -

pharmacoki netic profile 25 The pharmacokinetic profile of a conpound of the
i nvent i onMPSapiestarnal fad spral dilutiens afg IPRAe A valRe ep7yRt 1Sc’é‘F‘c5tﬁt‘dj Wtery for

bl ood col Jeqfd@er c5Rhinin i ARpines, hher 4, pmQted, ooRbERaNEShd Brips S tabl e
formul ation,” for exanple 10% v/v O 50% v/v PEG 400 1 n water, and

dosi ng i sthceprrcseecb ami absencaehuhlabiton Shimplee dreﬂﬁrelpmt@pnﬂedratvla] Q. for Seﬁnpl es are

coll eCSt edn116}1tutes bn}oré the’ a%dltljf)n20f tﬁ'é ﬂgorlametnc Sthb (R&)ca Prg) Slungly—f%r D8£-a'

Ala-Arg-NH,) to a final concentration of 10uM. The assay is incubated for 20-30
min at 37°C and then read in a Fluoroscan II at A, (340nm) and Ap, (405nm).

The enzyme activity was compared to activity in a control devoid of inhibitor
and the results reported as that inhibitor concentration effecting 50% inhibition of the

20  enzyme (ICsp).

Example B Rat tendonitis model
Tendonitis may be detetermined using the model as described in WO-A-
9925693.
Example C Determination of pharmacokinetic profile
25 The pharmacokinetic profile of a compound of the invention is determined in

rats cannulated in the right carotid artery for blood collection. For iv dosing, the
compound is prepared in a suitable formulation, for example 10% v/v DMSO, 50%
v/v PEG 400 in water, and dosing is carried out by cannulation of the left jugular vein.
Samples are collected at 5 min, 0.5, 1,2, 4, 6 and 8 hours post-dosing. For oral
30 dosing, a compound is prepared in a suitable formualtion such as 0.4% w/v
methylcellulose in water. Samples are collected at 0.5, 1,2, 4, 6 and 8 hours post-
dosing. In some cases, samples are also collected at 12 hours post-dosing. Plasma is

obtained by centrifugation of the blood sample and drug concentration is then

11



30 dosing, a conpound is prepared in a suitable fornualtion such as 0.4%
wv methylcellulose in water. Sanples are collected at 0.5, 1,2, 4, 6 and
8 hours pwstos/dasi ng. I n sone cases, sanples are al so col Ipeaterb2a86562 hour s
post-dosing. Plasma is obtained by centrifugation of the bl ood sanple and
drug concentration is then 11 WO 03/014101 PCT/ GB02/ 03656 determ ned using
st andar d $a¢THUeRE  utied sendardyimetbedso maYdyr phY e s Chrapaegiapsags

foll owi n ' ey k - diate 1

4-(4-Tri ?ipggt?%lﬁgt 5’?%&%@0 ’?ﬁe%r? e(r:lilpg%tgaen?‘la-car boxylic acid 5 tent-butyl
ester A stirred solution of 4-hydroxypiperidine-I|-carboxylic acid

tert-but ter  (134.8g) in N N-dinethylf i de (85Qn) led i
an i co bayermeliaels i ¢PsTERuaramebRBheho P RN FERDAG A6 75, 20)

was adgded in portions spglhutaktert he tenperature did not exceed 22C and the
resulting m xture was maintained at 0C 10 for a further 1.5 hours when
4-f | uor obenzot Ai stirtedosalwion( 008 dlydwaypipdddidedresphaxylic gt tertbuty] asieles. The

reaction ur e [ | t o war 0,.,f oom t emer at ur.e an stirred
over ni ght&ﬁgi)ﬂn?@@oﬂﬁﬂe&&ﬁgﬂ%ﬁ% @hémph‘évasmcﬁ’ ar e wals ek ?tgc%&’rvﬁth tert
butyl metdtbgét difosHexed OBsthssiun @00dtoxili (B0EHYhas addie ia@ohidhe dueh Gani ¢
extracts were washed with water (2x400nil), brine (200nml) and then dried

over magniésitempergurdignat excaed2Beapsthe eesultimgvaiaiige wes megvaingdhat QG | e

compoynd as _an_of f-ahi t e/ pal ellow salid ( 4 ) ectrummn z 331
T B ) LA SRl 8000 b lbarspeRt i

4- (3- Tri f]uafipured. hihp heqaeisy )mixpee ivhis ngolved ab boat tC rovdh Gemperattirebaddy| ester
Sodi um hydride (0.9 g, 60%di spersion in mneral oil) was added to a

sol uti on’ stistedpveyighix WEatee 20§k was added sad fhe piguregwaseeitagiedyitesrer (4 g)
in NWP ( i ir : - UL f
e L L R L O L S g Tl

m Xt ur e waesreswashee dvifhowatgr (2>a00M0), Brind [{200mI) taud ehemadriedaddrdnagnewatrer (200
m) and extracted with diethyl ether (2 x 100 m), the sol yent shed with
et el ARG G Fyamoess e teroup et uf e cotaund 8 o Wiehle the
title conpodadoRa (ygdaow oil (5.2 g) which was carried through to the next

step wthout purification. 30 Mass spectrumm z 331 (M 14)+
Mass spectrum m/z 331 (M-14)*

Similarly prepared was

20 Intermediate 2 4-(3-Trifluoromethylphenoxy)piperidine-1-carboxylic acid

tert-butyl ester
Sodium hydride (0.9 g, 60% dispersion in mineral oil) was added to a solution
of 4-hydroxypiperidine-1-carboxylic acid tert-butyl ester (4 g) in NMP (40 ml) and
the solution stirred for 1 h, then a solution of 3-fluorobenzotrifluoride (3.5 g) in NMP
25 (10 ml) was added and the mixture was stirred for 2 h at 80 °C. The mixture was
added to water (200 ml) and extracted with diethyl ether (2 x 100 ml), the solvent
washed with water, 1 M sodium hydroxide and brine, dried and evaporated to give the

title compound as yellow oil (5.2 g) which was carried through to the next step

without purification.

30  Mass spectrum m/z 331 (M-14)"

Intermediate 3 4-(4-Trifluoromethylphenoxy)piperidine

12



Internediate 3 4-(4-Trifl uoronethyl phenoxy) pi peridine 12 WO 03/014101

PCT/ (B02/ 03656 A stirred solution of Internediate 1 (206g) in

di chl or onwohane4101L236mML) was cooled in an ice bath and t pcTiaRRo36s6t i C
acid (365ml) added over 0.5 hour. Stirring was continued for a further 4.5

hours when the m xture was cooled in an_|j ‘bath and quenched with 4M
sodi um hydr oxi detigsd sejugan gh{ntermedinte i_(%%écsiag d&&ﬂ%{?%@?ﬂ@rﬂ@%@b\gf@ S were

separ at ed, and &, 1@9g@&%d%ﬂﬁ&oﬁé‘éﬁ%ﬁci@%@q\lY‘él&d%dfor\’els 0.5 fuk! @Eiﬁqg%g%ne | X

(125nl). The conbi ned organic extracts were washed wth brine (
250m), dwascbntiveed fongrfesharsh. s bdyrh sthen dirdmixten veasapoledtimdn iice badicarsl  The

o S0 CABRS bR S5 e 3ol bl e 4Pbbltia” ARt o
4- (3-Tyi fllayﬁg QR &éﬁhﬁ%ﬂ@%@h@%ﬁgg%e%sp@m& iR MebnuRhBhahe2 (5-2 9)
C or 1 nterne

foll ow ng e pro ure late 3 to give the title conpound as
of f - whi t e(186ini)d Zh2 qpmbiddsl Ftg@nikf exQraBts( WefNH4DIddi witkttnrde Glxé0GmE)1x
Internedigie 5 4-[4-(4-Trifluoro hyl phenoxy) pi peridi ne-1-sulfonyl

ot byl 1t 6 T0RHY oSSy PUE R SPRA R HER FUAPREEL T Y4te; P cine ( 12m0)
was addedc@ggo%nwagbsgmelaw 61t wfitelsoti@(rmagh.ate 3 (9.6g) 20 in _

di chl oromethane (50ml) and the resulting mXture was cooled in an ice bath
under a Miasyspgetrmmingdheylel)’ A sol uti on of net hyl

4- (ch| orosul fonyl ) et hyl t et r ahydr opyran- 4-car boxyl ate (CAS No.
374822-74-9) (10g) in dichloronethane (50nl) was then added dropw se over
ca. 5 mnutes :anmat]bepr?@ﬁddlwgisng m xture was allowed to warmto room

tenperature and stirred overnjight. Water (50m ) was added and the |ayers 25
separ at edintemmpediateds s | (I riffueremethyiphegoyy)pperidiag, pcv (30nt) and t he

combi ned or ganﬁrﬁﬁg?ﬁ% i}&%ﬁ%&gﬁﬁ?ﬂ gﬁ&lllaw‘{‘@é ok p(‘é@ fof it diate

hydr ochl ori c aci y water (40nml). The organic
sol uti on asgitve tegitiercoagotmad & dff-adike salid 4.2@). di stillation at at nospheric

pressyre concen ted.to vol u of 50m . Tert. butyl methyl ether
was %edﬁ&%gﬁﬁﬁg@?@g%@@,a%%t Oml) and the nixture 30 concentrated
back to 50m after each addition. The m xture was stirred overnight at
roomtenperature, cooled in an ice bath and the product recovered by

filtrati omterfhediatedke Wali-(deBtiBdonuméthglphdnexyppipetidingtl-sulfonyl et her (20nt)
and then dried in a Vacmu&ﬂ]yl]tetrahydropyran-4-carboxylic acid methyl ester

Triethylamine (12ml) was added to a stirred solution of Intermediate 3 (9.6g)

20  in dichloromethane (50ml) and the resulting mixture was cooled in an ice bath under a

nitrogen atmosphere. A solution of methyl 4-(chlorosulfonyl)methyltetrahydropyran-

4-carboxylate (CAS No. 374822-74-9) (10g) in dichloromethane (50ml) was then

added dropwise over ca. 5 minutes and the resulting mixture was allowed to warm to

room temperature and stirred overnight. Water (50ml) was added and the layers

25 separated. The aqueous layer was extracted with fresh DCM (30ml) and the

combined organic extracts were washed with water (40ml), dilute hydrochloric acid (3

x 40ml) and finally water (40ml). The organic solution was transferred to a flask set

for distillation at atmospheric pressure and concentrated to a volume of 50ml. Tert.

butyl methyl ether was added in portions (1 x50ml, 1x 30ml) and the mixture

30 concentrated back to SOml after each addition. The mixture was stirred overnight at

room temperature, cooled in an ice bath and the product recovered by filtration. The

cake was washed with cold tert. butyl methyl ether (20ml) and then dried in a vacuum

oven to give the title compound as an off-white solid (12.5g)
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oven to give the title conpound as an off-white solid (12.5g) 13 WO
03/014101 PCT/ GB02/ 03656 Mass spectrumm z 466 (Mtl)+ Internediate 6

4- [ 4- ( 4- TwofoBwosionet hyl phenoxy) pi peri di ne-1-sul f onyl PCT/GB02/03656

met hyl ] t et r ahydr opyr an- 4- carboxylic acid 5 A m xture of Internediate 5 (59)
and |ithium hydroxi de hydr,ate (0.9g) in nmethanol (25m ) and water
(25m) \/\/alﬁda??esei’f’%tﬂ“?(‘)“/?ggq[‘ja\ﬂ‘”&)r 4.5 hours. The reaction was set for
distillation at atnospheric pressure and water (33.5nl) added in a " put-
and-take' fashion. Distillation was continued until the head tenperature
was >90C. Intdihgediated t i rig[4s@ Tiriflupromethylphieneixy)pipetidit@cl-siiéonyt oncent r at ed

cool “to room tenper at ureengr R AR R CRILP RIS The or oduct vas.
recovey ed by falhikaké efntepmsiatt I Igh an@li@ium hgdroxitethonohpdra@dr(0ed) inn a

vacuum oven to give the title conpound as an off-white solid (4.42g). Mass
spect r um methand (2§mi)1and PtemE2smbewas heated to reflux for 4.5 hours. The reaction

4-[ 4- (3- Ty . h iperidine-l - I T
et iyl 11 eV b ApE TS MR e RE oLl i LA St adeceig & PUs added

to a sol undodk®ffagieéhyDisfitlaedt ¥aO8oHtinaBY til the head temperature was >90°C.
nmet hyl t et r ahydr opyr an- 4- car boxyl ate (0.60 g) in DCM and triethylamne (0.5

m) was D& reduldidg sThidion otastdooredwastGT0C wlien gpnceniyated ydroghlonedicid t h

aqueoys cj.tyi.c aci % ag, m )., water. and brine, dried and evaporated.
The e I st idect Db Therhismof NS o AR Bhe0d 0 e PSS TR o

hydr oxi deardZbigrei®ht bverMahte ThedRodlc} waBfecodste@by fiTihgionOWikhie@Withasatet | rred at
reflux for 2 h, cooled and evaporated to half volune. The aqueous sol ution

was washe@ xilPmluansk djad iat ;apcuuge pugrf foedi voith tide compounsl acanyoffovhiis 4 and
extract ed, t@&)&% The sol vent was washed with water and brine, dried and
evaporatec? to givé the title conpound as white solid (0.65 g). TLC Rf 0.42
(di et hyl leflabsesppct8iin byadsi evidl)

4-[4-(4-Trifluoronet hyl phenoxy) pi peri di ne-1-sul fonyl

met hy1I5] t et rahydr opyr an- 4-carboxylic acid hydroxyam de Oxal yl chloride

(5 5oL Meqglag € oot TooN g NSRS 2 ©
methyl]tetrahydropyran-4-carboxylic acid

Intermediate 4 (0.50 g) was added to a solution of methyl 4-(chlorosulfonyl)

methyltetrahydropyran-4-carboxylate (0.60 g) in DCM and triethylamine (0.5 ml) was

20 added. The solution was stirred for 2 h, then washed with aqueous citric acid (10%

aq, 20 ml), water and brine, dried and evaporated. The residue was dissolved in

methanol (20 ml) and a solution of lithium hydroxide (250 mg) in water (20 ml) was

added. The solution was stirred at reflux for 2 h, cooled and evaporated to half

volume. The aqueous solution was washed with diethyl ether, acidified with citric

25  acid to pH 4 and extracted with DCM. The solvent was washed with water and brine,
dried and evaporated to give the title compound as white solid (0.65 g).

TLC R¢0.42 (diethyl ether)

Example 1 4-[4-(4-Trifluoromethylphenoxy)piperidine-1-sulfonyl
30 methyl]tetrahydropyran-4-carboxylic acid hydroxyamide
Oxalyl chloride (0.65ml) was added dropwise to a stirred solution of
Intermediate 6 (2.25g) and N,N-dimethylformamide (39ul) in tetrahydrofuran (35ml).

The resulting mixture was stirred at room temperature, under a nitrogen atmosphere,

14



The resulting m xture was stirred at roomtenperature, under a nitrogen

at nosphere, 14 WO 03/014101 PCT/ GB02/ 03656 for ca.3 hours when the sol vent
was renmoveo aspiamacuo. Toluene (1 x 20ml, 1 x 10m ) was addadGR0/08656

resi due which was then re-evaporated after each addition of sol vent.
Tetrahydrofuran (27ml) was added to the residu nd the resulti sol ution
cool ed” i nfor 4 3ihoursyen h el vey a8 X5 avRd e ve%%ﬁlﬁo wned L sy {ms}@%ﬂm on in

wat er) wagaagfed o ﬁleibﬁ%e'easﬁi%%va\@@&naﬂel&wa{ee ah@f%ach%amemot %mg{tat ure and

stirred for 2.5 hours. reaction mxture was then distilled

at nospher Tetrahydodune (2ihol) was eddg¢d2®. thertdsidud dod thd resalting wolutionicocédin f ashi on

til a head t f >65 ] T 1 xt led t
Foom t empt e Rl et EYECTHERap SLom of 6 0P Se solifen Tyl e SRS 1 °
amonia Sphdii Qe WstaBlowsd td WhAf (MM ictpbradire HAQ Blik&NTR RS hougs. THee pr oduct

10 was isolated by filtration, washed with water (3 x 10m£ and then dried
in a vaculgastiopvmixtyre wiis\ken digtillgdgt atraespperihpressiraambwateifd - Enh afdedor own

solid (1.98q). ,Mass .spectrum .z 467, (M:1) + | (d6- O .4 MHz): 8
20700 (g o R R S hza B gptaurs Jf MRS BRen D) S B
(m 2H), fhifdre(Was cboled t6-rddm tempethbure dndtpe (PH adiiiblted & FHASEN with dilkke 1H) ,
10.58 (br s, 1H Simlarly prepared was Exanple 2

4- [ 4- ( 3- TeduePwsoromeRia pPlyHemo AYEp biFainE @va@ight gurcoghigmperature, the product

met h tetrah I an- 4- J L d ' e as

et oL SSRPMAARY A RS LG ALY B, PR,
bei ge sol ¢v@n(tdglenty titlel¢dmpgdund addn Hif Wit padealownrsotid ¢chb&nonet hane)  Mass
spectrumm z 465 (M 1) 25 15 WO 03/014101 PCT/ GB02/ 03656 CLAIMS 1. A
conpound ¥ess pefHHE VE#67 N wherein: 5 R and R2, which nay be the sane

or differ i e a r ,
o7 ovi dea. ThA TS RUPERG Y B R e B LT Grk L 2 S8R,
2H), 3.46 (m, 2H), 3.65 (m, 2H), 4.67 (m, 1H), 7.17 (d, 2H), 7.65 (d, 2H), 8.87 (br s,

15  1H), 10.58 (brs, 1H)

Similarly prepared was
Example 2 4-[4-(3-Trifluoromethylphenoxy)piperidine-1-sulfonyl
methyljtetrahydropyran-4-carboxylic acid hydroxyamide

20 Prepared as Example 1 from Intermediate 7 (0.65 g) to give the title compound
as a beige solid (450 mg).
TLC R 0.44 (7% methanol in dichloromethane)
Mass spectrum m/z 465 (M-1)

25
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other is a CF3, CF2H or CFH2 group; and the salts, solvates or hydrates
thereof. 2. A conpound according to Claiml, wherein R is a hydrogen atom
and R2 i swa 030041CF3, CF2H or CFH2 group. 3. A conpound ac®amdiBig/o8&s6Cl ai m
1, wherein R2 is a hydrogen atomand R is a CF3, CF2H or CFH2 group. 4. A
conpound which is 4- [4-(4-trifluoronethyl phenoxy)piperi dine- |-

sul fonyl net hyl ] t et rahydr opyr an- 4- carboxylic acid hydroxyam de; and the
salts, 1pjagiéates or hydrates thereof . 5. A pharnaceutical conposition

conprising a conpound of Claiml1l to Claim4, and a pharnaceutically
accept abl & A temmpgundrof éanmuilefl): 6. A conpound according to Caiml to Claim
4, for use in the treatnent of cancer, inflammation, or an autoi nmune,

i nfectious or ocul ar disease. 20 7. A cdPpound according to CCaiml to
Claim4, for use in the greatnent of g versus host reactions,

psoriasis, atopic depmatjtis, rhj n‘%é’s, €ZeBonSystem ¢ | upus
eryt hemat osus, solid O trapSplan ysti c fibrosis 8. A conmpound
according to Caiml ta ai m for use igp the treatnent of rheunatoid

t
arthritis, osteoarthritis, o3teopor og.)i s, Crohn's Disease, ulcerative 25
colitis, ml}j.phe sclerosis, periodontitis, bone resorption, bacterial

i nfections, epi der mol ysis bull osa, tunmour growth, angi ogenesis,

opht ha nol ogllcaati_Rii whiah enay teathe sapabhyiffeeest,isreachentphlyegenatorboonétist i s, and
chronic Obsté%ﬁtérv&ﬁzuérggaigrgvidgd t %ta »Sv erg gr%D B) R oerR2 is a hydrogen atom the

other is a CF;, CF,H or CFH; group;

and the salts, solvates or hydrates thereof.
2. A compound according to Claim 1, wherein R! is a hydrogen atom and R’is a

10 CF;, CF;H or CFH; group.

3. A compound according to Claim 1, wherein R’ is a hydrogen atom and R'is a
CF;, CF,H or CFH; group.

4. A compound which is  4-[4-(4-trifluoromethylphenoxy)piperidine-1-
sulfonylmethyl]tetrahydropyran-4-carboxylic acid hydroxyamide; and the salts,

15 solvates or hydrates thereof .

5. A pharmaceutical composition comprising a compound of Claim 1 to Claim 4, and
a pharmaceutically acceptable diluent or carrier.

6. A compound according to Claim 1 to Claim 4, for use in the treatment of cancer,
inflammation, or an autoimmune, infectious or ocular disease.

20 7. A compound according to Claim 1 to Claim 4, for use in the treatment of graft
versus host reactions, psoriasis, atopic dermatitis, rhinitis, eczema, systemic lupus
erythematosus, solid organ transplant and cystic fibrosis

8. A compound according to Claim 1 to Claim 4, for use in the treatment of
rheumatoid arthritis, osteoarthritis, osteoporosis, Crohn’s Disease, ulcerative

25 colitis, multiple sclerosis, periodontitis, bone resorption, bacterial infections,
epidermolysis bullosa, tumour growth, angiogenesis, ophthalmological disease,
retinopathy, asthma, emphysema, bronchitis, and chronic obstructive pulmonary

disease (COPD).
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